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ON AN IMPROVED INDUCTION APPARATUS. 
By Emit SToHRER*. 

Srnce attempts have been made to construct induction apparatus 
of lar. er dimensions in order to obtain electric currents which 
should, as it were, stand midway between those obtained from 
the e'ectrie machine and those obtained from the voltaic battery 
several physicists and artists have been occupied with the study, 
of the phenomena connected with the subject. Probably what 
has already been accomplished is far from the perfection w hich 
it is possible to confer upon these instruments; and there is ne 
strong reason against the supposition, that, with comparatively 
small means, sparks several inches in length may be obtained at 
the extremities of the wire of the induction cvil, if the necessary 
insulation can be effected without removing the wire too far 
from the central core. The surrounding layer must be com- 
pletely impenetrable to sparks which might spring from one 
series of coils to another. 

In the year 1854 I constructed an induction apparatus in 
which I endeavoured, as M. Sinsteden has done, ‘to turn to ac- 
count the advantage possessed by maznets of ‘the horseshoe 
form over bar magnets. The result was not that which I hoped 
for; for after the removal of the iron crosspiece which united 
both limbs of the magnet, each bar singly showed a strong in- 
duction current. It may be that the magnetic inertia of the 
massive piece of iron is the cause of this, although subsequent 
experiments on the advantages of bundles of iron wire showed 
that too much weight must not be attached to the action of the 
iron by its temporary magnetism. The same was observed by 
Prof. Poggendorff. According to him, a good many of the little 
bars may be removed from the spiral without weakening the in- 
duced current; this was particularly the case when the con- 
denser was introduced. 

But although the horseshoe f 





wm of the electro-magnet above 


mentioned did not produce the desired effect, one advantage of 


this arrangement rewains valuable, that is, the use of the iw- 
terruptor. 

When a strong iron or steel spring is fastened to one pole, 
and reaches closely over the other, terminacing there in a piece 
‘of iron of the shape of a hammer, this serves as a continuation 
of the magn2t, and will be very strongly attracted by the other 
pole. Nearly in the middle of the spring is placed a piece ot 
brass coated with platinum; above the latter, upon a stand, is 
the regulating screw with its platinum point, which carries the 
current from the battery to the spring and to the commencement 
of the primary coil. The vibrations of this strong spring are 
very energetic: they effect a sure closing and an exact interrup- 
tion of the circuit. 

Upon each limb of the horseshoe 1 which 
had been previously protected by a cating of strong gutta-percha, 
stands an induction coil, the body of which, consisting of wood, 
was also coated with gutta-percha previous to the winding of the 
wire. The interior end of the fine wire is carried outwards 
through a glass tube. Each coil has an interior diameter of 45 
millims. ‘he windings reach to a height of 120 millims.; the 
exterior diameter of the coil is 85 millims. As the horseshoe 
magnet stands vertical, both ends of the spirals are carried 
upwards through the wood of the spiral, and terminate in insu- 
lated binding screws, which may be conveniently combined both 
together or in succession. By an arrangement for discharginz, 
the distance which the sparks are to pass over can be altered at 
pleasure. 

The whole of the phenomena hitherto known may be seen at 
the discharger; as, however, I did not succeed until afterwards 
in the construction of a good condenser, the striking distance of 
the sparks in air was not very consi erable, although the anpear- 
ances in rarefied air were very beautiful, and accornpanied by all 
the peculiarities already so ofien described. 

For the experiments ix vacuo I did not use the so-called elee- 
trie egg, that is, the ellipsoidal receiver, but a glass jar, 15 inches 
high and 5 inches in diameter, which could be closed above with a 
stopper, and conveniently placed on the plate of the air-pumip ; it 
was more easily cleaned than the egg. Besides this, in order to 
make the whole apparatus more portable, I have constructed for 
the experiments a suitable hand air-pump, which may be exhausted 
to at least 1 millim. barometric pressure, and which is also useful 
for other purposes. I shall take the liberty of describing it more 
accurately at a future time, and to explain it by drawings, as it 
is deserving of strong recommendation. 

One of the phenomena in rarefied air which I had not hitherto 
observed, and which I have nowhere found mentioned, is the fol- 
lowing. It is known that by different means a stratification of 
the passing light may be obtained ; this occurs most readily in 
the vapour of oil of turpentine or phosphorus, which, however, 
must be present in very small quantity. Whenever I obtained 
these layers, which appeared sharply defined, I observed a motion 
of them from one pole to the other. It is remarkable that the 
direction of this motion was immediately reversed when the two 
wires were changed so as to change the polarity of the two 
spheres. The progressive motion of the layers always takes place 
from the positive to the negative pole. 

Although during the observation of these luminous layers, 
which, it may be remarked, are often so sharply defined that the 
intervening spaces are completely dark, an optical illusion may 
ily be thought of, possibly connected in some way with the 
lay of the circuit breaker, I must mention that neither the mag 
nitude of the dark spaces, nor the velocity of the motion was 
changed, when the breaker was permitted to vibrate at a differ- 
ent rate. If such layers once occur, the circuit may even be 
caused to open and close at pleasure by the hand ; the same layers 
and the same progression of the strata will always be observed. 

I now pass to the description of a new induction instrument, 
in the construction of which I have availed myself of my own 
experience and that of others, in order to produce the greatest 
possible effect. 

The apparatus consists of the following principal parts: 
—1, the primary coil with a bundle of iron wires; 2, the three 
single induction coils ; 3, the interruptor; 4, the discharger ; 5, 
the condenser. 

1. The primary coil itself is not to be seen in the figure, but 
the upper end of the bundle of iron wires is seen at A. The 
latter consists of wires of 1 millim. in diameter, which stand 
k osely in a thin cylinder of wood, so that they nay be taken out 
of it singly. The little bars are varnished with shell lac. The 
primary coil is wound on the wooden cylinder ; its wire is 1 
millim. thick, and is formed of six layers of the duuble wire. The 
ends of the spiral are connected with the clamp screws B B. The 
height of the whole spiral is 20 millims; it has an external 
diameter of 50 millims., in which a coat of strong gutta-percha, 1 
millim. thick is reckoned. The wires are varnished for the sake 
of security. 

2. The induction spiral consists of three single coils, which 
may be casily taken off the primary, and united at pleasure one 
with another. The central cylinder of the coils consists of pieces 
of paper glued over each other and saturated with varnish. 
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walls of the coil are of wood, the best for this purpose being sound 
pear tree wood; they are only 3 millims. thick, and have a dia- 
meter of 100 millims. In winding the fine wire and its insulation, 
the greatest care is known to be necessary. Although, by making 
three compartments, an approximation of the part: of the induc- 
tion wire which lie at a great distance from each other is avoided, 
still the good spinning and good varnishing of the wire is by no 
means sufficient. It is easy to see that small sparks pass from 
one layer to that above it, when the excited spiral is observed in 
the dark. There is no means of avoiding this, except by adding to 
the varnished covering which surrounds the wires another coating 
which shall be impervious to such sparks. Fluid insulators in- 





deed, such as oil of turpentine, close up the ruptured place im 





mediately ; but little is gained by this, as the passage of the 
sparks wiil not thereby be prevented. If one layer of wire be 
separated from the other by gutta-percha, wax paper, &c., the 
s;arks make a path for themselves round the edges and along 
the sides of the coil. Professor Poggendorff made use of a light 
fluid wax, which has been of greater service. The coils of the 
apparatus now in question are wound and insulated in the fol 
lowing manner :—A small glass tube is introduced at the inner 
side of one of the walls of the coil so deeply into the wood, that 
it does not project beyond the inner surface; at the cireum 
ference it protrudes a little. This tube receives a copper wire, to 
which the inner end of the fine wire is soldered. ‘he winding 
in the lathe now commences. The wire is overapun with sik 
and varnished before it is laid on. After the completion of each 
layer, a mixture of one part of white wax and one part of colo 
phonium is laid on hot with a camel's hair pencil, aud the entire 
wire is kept warm by an alcohol lamp placed beneath it. By this 
means all spaces are penetrated and filled with this good insu 
lating substance; the whole forms, upon covling, a firmly con 
nected cylinder, which it is hardly necessary to protect from 
external injury; for it is known that the mixture of wax and 
rosin is made use of as a very firm cement. ‘The outer end of 
the connexions is also soldered to a strong copper wire, which is 
cemented in a small glass tube. Both ends of the wires are 
therefore well insulated by glass, and lie far from each other ; 
the two copper wires project two lines outwards, so that binding 
screws may be readily attached to them, 

All three coils are wound in the same manner, and in the 
same direction ; they are so pushed on to the interior spiral that 
the ends of all the interior wires stand on one side, while all the 
external ends are at the other, in a vertical direction. The 
manner of uniting the wires by intervening pieces wili be mani- 
fest from the figure. the lowest coil rests upon three small 
pillars of ivory, which are not seen in the drawing. From the 
upper and under ends of the system of coils the wives are carried 
directly to the discharger. 

3. The interrupter E. is placed upon a wooden foot, and may 
also be made use of for other purposes, as it can be taken away 
at once after the connecting wires have been removed. An 
electro-magnet, round which four layers of the same double wire 
which is used in the inner spiral are coiled, acts on a perforated 
and grooved iron cylinder F. ‘the latter is attached to a strong 
lever, H, which is drawn downwards bya spiral spring. ‘The 
platinum pomt of the screw H at the extreme end of the lever 
presses forcibly on the upper portion of a strong copper 
spring, J. On the upper surface of the spring is placed a disc 
covered with platinum, which can be caused to rotate, and 
is touched by the platinum point, not at the centre, but 
somewhere between the centre and circumference. This is 
for the purpose of changing at pleasure the point of contact 
without filing, which would be necessary if the platinum were 
fixed. 

Under the projecting portion of the spring J there is a screw 
L, which, where it rises, supports the spring so that the latter 
loses its property of yielding, the descending lever thus meeting 
a firm surface below. Besides this, between the limbs of the 
spring a bit of cork ia fixed for the purpose of damping the 
vibrations, which are not favourable to the development of the 
induced current. Finally. there is another serew K, by the 
turning of which a greater or leas degree of tension may be 
imparted to the spiral spring. With this arrangement of the 
inter:upter, we are able to fulfil, as completely as possible, the 
conditions which are necessary to the development of a powerful 
induced current. 

When the making and breaking of the primary circuit is 
effected by the hand, by bringing the wires into contact, and 
then separating them quickly, one is soon convinced that the 
stronger the wires are pressed together before separation, and 
the more suddenly they are separated, the greater are the 
sparks which cross at the ends of the induction coil. It 
is just the same with the contact and separation of the platinum 
point and plate. ‘The largest sparks are obtained when the 
spiral spring is in a state of the strongest tension, and the iron 
armature is not permitted to come too near to the electro-magnet ; 
for a portion of the fo:ee would be thus neutralised with which 
the lever is pressed by the spirai spring against the platinum 
plate. 

Further, it is not indifferent whether the platinum point of the 
screw H meets at the closing of the circuit with a firmor a yie!d- 
ing surface ; for in the fir-t case the current will circulate only 
for a very sbort time, and the duration of the interruption will 
be greater than that of the closure of the cireuit ; in the latter 
case, on the contrary, where the spring J yields, we have a longer 
closure, and a time of interruption shorter or longer according to 
circumstances. By the use of the three screws H, L, and K, this 
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relation can be altered at pleasure, and the play of the lever also 
permitted to proceed more slowly or quickly. It is very interest- 
ing to observe the dependence of the induced current upon the 
manner of closing or breaking the primary current ; and it is not 
to be wondered at, that in experiments where the separation has 
been effected between other metals, as silver, copper, gold, &e, 
such great differences should have been observed. 

4. The vischurger merely ministers to the convenience of the 
experimenter ; it has however also the effect of preventing too 
zreat a condensation of the electricity in the spirals,neutralization 
being effected by the passage of the sparks, 

Two small bars of steel move in the stands © and D, which are 
insulated by glass pillars. The bars are furnished at the hinder 
extremities with dises of brass, and at the forward extremities 
with platinum points. They may be caused to approach each 
other up to contact, and they can be diverted so that a point shall 
stand opposite a disc, or both discs opposite to eac other. In 
addition to the conducting wires which proceed from the induction 
coils, several wires for the passage ofthe current ‘or other 
purposes may be attached to the discharger. 

5. The condenser is known to be a very important part of the 
.pparatus. Prof, oggendorff and M. Sinsteden have already 
proved that it may be constructed in different ways. It is im- 
portant to arrange it so that it may be used to increase or 
diminish the extent of charged surface. One attem»t to con- 
struct the condenser in this manner I pass over, because no 
good result was obtained, at least it did not produce the effect 
of an ordinary wax-cloth condenser of the same surface. Never- 
theless I have not found the fear expressed by M. Sinsteden, 
that the wax-cloth condenser would be easily broken through 
by the sparks when the excitement is intense, fulfilled. In the 
drawer M is an ordinary wax-cloth condenser, 8 Par. feet lung, 
built into layers separated fromeach other by varnished parti- 
tions, and connected with the binding screws which stand at 
the front of the drawer, The attempts to construct a condenser 
out of single pairs of plates I have not yet given up, as it pos 
sesses great advantages. The condenser of M. Sinsteden, formed 
of plates of glass, fulfilled indeed its object ; I believe, h »wever, 
that, on account of the thickness of the glass, it must bave a 
greater surface than the wax-cloth condenser; and besi les this, 
such a condenser is very fragile, as the thinnest glass must be 
made use of, and the plates, though in a drawer, must be per- 
mitted to stand free. 

6. Experiments with the apparatus gave a development of 
induced currents which, to my knowledge, has never been 
attained hitherto. The change of the sparks passing between 
the platinum points of the discharger, when the condenser is 
introduced, is very striking. While without the condenser the 
sparks are very slender, are but feebly luminous, produce a fine 
crackling noise, and reach a length of only 5 or 6 lines, they im- 
mediately assume a wholly different character when the con- 
denser, one side of which is in connexion with the lever C, and 
the other with the copper spring J, is introduced, The sparks 
become more massive ; they are at least four times as wide, and 
surrounded by coloured fringes ; the report is loud, particularly 
when those of greater length and rarer occurrence spring over. 
When the room is rendered dark, a brush of electricity, like 
that of the electric machine, is seen streaming from th» points 
of the discharger, the positive being easily distinzuished from 
the negative. By the application of one or two of Bunsen’s 
cells, sparks are obtained from 12 to 14 lines in length, which 
do not follow the direct line joining the points, but sometimes 
describe considerable zigzag curves, Such long and rarely.oc- 
curring sparks are, however, only obtained when the lever C is 
pulled as strongly as possible, so that the pressure of the pla- 
tinum point onthe copper spring is very strong. When the 
points of the discharger are caused to approach within about 8 
lines of each other, a continuous stream of sparks passes, which 
becomes more intense when the play of the interrupter is per- 
mitted to proceed more quickly. The play of sparks at the dis- 
charger is very beautiful when a bit of chalk, sugar, glass, or 
wood is placed between the points. Wood-shavings, paper, 
cotton-wool, and gunpowder, are immediately ignited by the 
sparks 

As these induced sparks develope a comparatively greater 
amount of heat than those of the electric machine, even when 
they proceed from the strongest battery, it may be expected 
that such instruments will find application in the art of war, 
more especially as preliminary experiments in France, with far 
feebler apparatus, have already given satisfactory result:. The 
ignition of gunpowder, for example, is immediately effected when 
Varrentrap’s fuse is made use of. This fuse consists, as is 
known, of a mixture of 2 parts of chlorate of potash, an| 1 part 
of sulphide of antimony, and is spread over the gunpowder. If 
through this mixture the smallest induction spark is permitted 
to pass, it is immediately ignited. Six such grenade:, which 
were connected one after another at great distances, I have com- 
pletely and simultaneously ignited. The insulation for the in- 
duced currents is far less difficult than for those of the electric 
machine ; the apparatus itself is very small, not dependent on 
the state of the atmosphere, &c. Of course, for prac ical pur- 
poses, the instrument would be constructed in a totally different 
and wore simple manner than that just described. ‘I'he inter- 
ruptor, for example, would be formed of a single presser, similar 
to the key of a Morse’s telegraph. The induction coil and con- 
denser could be so preserved in a box that injury would be im 
possible, as neither of them is fragile, This 1s not the place to 
follow this purely technical subject further; it results, however, 
from what has been said, that this electricity is more suitable 
for the purpose mentioned than the frictional electricity recently 
applied in Austria. 

I partake less of the hope expressed by M. Sinsteden with re- 
gard to the possible application of induction currents for igniting 
the coal-points for technical purposes. My apparatus ignites 
the points very prettily. The coal is even rendered lowing; 
but the intermittent character alone of the induced current 
would deter me from further experiments, for such a light could 
never be made applicable for technical purposes, That the 
light from the points, even when the interruptor moves most 
quick!y, remains very plainly intermittent, may be easily proved 
by causing an illuminated object to move quickly to aud fro In 
general the induction current will always develope less heat 
than the voltaic current applied to produce it; and although 
this property does not stand in direct relation to the generation 
of light by the coal-points, still we cannot think of produc:ng 
the latter without a strong development of heat. 





Tue TenvANrerec rouTE from the Atlantic to the Pacific seems 
likely to be opened early in the present year. It consists only of a 
carriage road, but it will save, as compared with Panama, 1,188 
miles in the passage from New York to California, and 1,801 miles in 
tht from New Orveans to California. Doubts, however, still exist as 
to the capacity and safety of the ports at each end. The company 
have contracted with persons at New York to supply the re juisite 
carriages, horses, &c., and also to work the road; the speed to be 
not less than five miles per hour, including stoppages. 
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A TOUR IN THE PROVINCES. 


Cuapter XI. 
IPSWICH. 
Tue first series of these papers were written in the mechanical 
metropolis, where, probably, more coals than corn are consumed, 
aud where the bulk of the labouring population may be said to 
go by steam. 

On the present occasion I propose giving a few gleanings from 
a region of a somewhat different complexion :— 

“ Where the w’oats and the wurzel are fairest of fruit’—where 
the inhabitants delight in dumplings and fermenty, and where, 
although there are no mines of coal or iron, or, indeed, of any 
other mineral in which engineers are specially interested, yet 
probably—in sympathy with the liberal consumption of the 
above-named delicacies—the bowels of the earth may be said to 
yearn with an untold wealth of coprolites ; extensive deposits of 
these valuabie mineral super-phosphates being met with in various 
parts of this and the adjacent counties. 

To prevent disappointment on the part of those who, from 
such announcement, might be led to anticipate a dissertation on 
what are called “rural affairs,” I bez to state that only the 
most casual reference will be made to such matters; my inten- 
tion being mainly to give some account of what is doing in the 
manufacture of those mechanical appliances the growing demand 
for which promises, at no distant period, to bring the agri- 
eulturist as much under the influence of the engineer as the 
cotton spinner now is. 

There cau be no doubt that, originally, every husbandman was 
his own impiement maker; and we tind it stated in o!d records 
that there were laws in force against any ploughman boing per- 
mitted to practise his craft before he had shown himself capable 
of constructing a plough with his own hands. Until a compara 
tively recent period the whole business of agricultural imple- 
ment making has been carried on by men who were generally 
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A B The connecting rod, 
MN Saw frame. 
G Saw stretched between arms, 


manufactures of any other class. Hence, in a great measure, | 


A The crank from which the saw frame is driven. F Pulley. 


S R Handles for raising or depressing the saw. 
W Handle for moving rack and pinion. 
MN. | K Arm for contining the log. 


D Balance weight, acung over the pulley, E. 


tion of the people that the most marked traces of his Saxon 


| has arisen the necessity for that section of mechanical engineers | progenitors are to be met with. 


| who have taken upon themselves the task of briuging the re- | 


| 





quite as weil acquainted with farming operations a3 with me- | 


chanics. This two-fold experience is still very necessary to en- 
able the rigid conditions of mechanical science being adapted to 
the even varying and multifarious requirements of such an art 
as agriculture. With the introduction of steam as a farm 
labourer, a new era has been inaugurated. No art to which it 
has ever yet been apprenticed has been able to withstand its 
influence. 

To subjugate the burly agriculturists and drag them kicking 
and indignant at its heels, is a task which steam has yet before 
it; but, aithough the conquest be delayed, the struggle has begun 
and the result is neither distant nor dubious. 

It has long been observed that all sciences as they become 
perfected merge in the mathematical. In a somewhat similar 
way all the arts, as their practice approaches coincidence with 
theory, become mechanical. Without under estimating the impor- 
tance of chemistry, experience has shown, and is every day de- 
monstrating, that the agriculturist stands quite as much in need 
of assistance from the engineer as from the chemist or the 
geologist. 

The agricultural mind is generally so slow, so timid, and averse 
to change, that it is all but inaccessible to the ordinary agencies 
which engineers are disposed to have recourse to in dealing with 


| 





luctant agriculturists “to book.” 

The extensive system of advertising usually adopted by agri- 
cultural implement makers is readily accounted fur by the ex- 
treme difficulty they experience in bringing their manuf .ctures 
under the notice of those who ought to be most interested in 
them. A London dealer in these implements, with whom I had 
some conversation on the subject, declared that in bis business, 
whether an article was good, bad, or indifferent, he found the 
best chance of selling it lay in vigorously advertising it, “ For,” 
said he, “these farmers are about as stolid as their own cattle, 
and must have what they want not only placed under their 
noses, but absolutely thrust down their throats. There is no 
other way of dealing with them.” 

However much of our common nationality may be exhibited 
by the men of Manchester and the good folks of Suffolk, there 
is a well marked distinction between them which cannot be 
altogether explained by the dissimilarity of the pursuits in 
which they are mainly occupied. There must be a y ositive 
difference in the sources from which the two races have been 
derived. 

I have long been under an impression that the stout, red- 
gilled, elderly gentleman in top boots, who, under the name of 
John Bull, claims to be our national representative, represents 
more of the agricultural than the mechanical portion of the 
English community. That he is bovine in shape, in temper, 
and in abdominal capacity, I willingly admit ; but demur to | 
accepting these peculiarities as typical of the Englishman of | 
the nineteenth century. The many sterling qualities possessed | 
by Mr. Bull, in the character of a father, a husband, and a | 
citizen, are quite consistent with the fact that he is a personage | 
of nearly unmixed Saxon descent, and emblatizes merely that 
element in the English character which we are accustomed to 
regard as of Saxon origin. Slow, stealy, perseveriny, and | 
eminently conservative, he is not distinguished by any great 
natural talent for mechanical pursuits. The inventive, and | 
more particulariy the artistic, capabilities of the modern 
Englishman appear to be mainly derived from the infusion of | 
Celtic, Italian, and Norman blood, which has given fire and | 
enterprise to the enduring stamina bequeathed him by his | 
Saxon ancestry. 

Nearly three-fifths of all the words in ovr language are 
derived from Saxon roots ; and it may be safely assumed that 
something like the same proportion of Saxon blood flows in 
the veins of Englishmen at the present day. 

Locality has much to do with the relative predominance of 
the various stocks from which our population has been derived ; 
and it is not difficult, from an examination of the names of the 
natural features of the country, and trom the names of towns, | 
villages, and homesteads, to make out a shrewd estimate of the 
character of the indigenous inhabitants. Mr, Bull being 
naturally of a bucolic, or grazing and agricultural temperament, 
it is to be expected that he should find himself most at home in 
the agricultural districts. And it is an interesting confirmation 
of these surmises concerning him, that it is chiefly in those 
counties where agricultural pursuits form the principal occupa- | 


| modelled his subject from a recently-caught specimen. 


A glance at the map of Suffolk shows a greater number of pure 
Saxon names than are to be met with in any other part of Eng- 
land. Very euphonic old names they are too; as for instance— 
Athelington, Bergholt, Framlingham, Halesworth, Lowestoft, 
Pixey Green, Saxmundham, Southwold, Swefling, &c. 

Ipswich, a modern corruption of Gippeswyke, is quite an 
epitome of the entire county. Of course modern improvements 
have done much to modify the appearance of the town, even in 
the memory of those now living; but there still linger in many 
of the lanes and bye streets most interesting memorials of the 
olden time. 

Judging from these, the Gyppeswykians of former days appear 
to have been a rather merry and demonstrative set of people, 

How very outspoken and quaintly original their style of archi- 
ectural decoration compared with the stereotyped platitudes 
now in vogue! The old-fashioned, many-gabled, timber-framed 
houses with projecting upper storeys, which are to be met with 
in many parts of Ipswich, are often profusely ornamented with 
eurvings of the most original and fantastic description. 

It is very doubtful whether that bold champion of the Real, 
Mr. Ruskin, would lay claim to anything like the courage evinced 
by the artist who designed the decorations of “ Sparrow’s 
House,” in the Old Butter Market. Fancy the daring origi- 
nality of introducing on the facade, of a somewhat pretentious 
mansion, a garland of fish !— not the classic muke-believes of 
dolphins, mermaids, and horse-marines, but bond Jide, edible, 
marketable, Billingsgate fish: including haddocks, mackerel, 
turbot, ling, aud skate !—the last-mentioned chisseled, in high- 
art phraseology, with a breadth of effect and a pre-Raphaelite 
precision of detail, which suggest the idea of the artist having 
The 


human figures, of which there are quite a number representing 


| all sorts of allegorical personages, have evidently not been copied 


from what, in those days, was called “y* quick,” but bear a most 
ludicrous reeemblance to the ante-natal curiosities preserved in 
spirits of wine in the Museum of the College of Surgeons. The 


| effect of these decorations is, upon the whole, exceedingly rich 


and original, and displays great boldness of design and an exube- 


| rance of energy quite refreshing to look upon. 


In rambling through the town one day I came upon a little 


| ‘ . 
| old house in an obscure street near the Orwell, which struck me 
|as a perfect picture of the old English style. 


I cannot tell 


through what channel of sympathy the comparison — sug- 


| gested itself, but by some strange fancy the old house looked to 
| me like a very tidy motherly old lady, with a red cloak and 


hood, and a looped petticoat tucked in under the first storey. 
She may have been Mother Bunch, Dame Trot, or Goody Two 
Shoes ; but at all events she looked such a hale, hearty, benevo- 
lent old soul, and had such a pair of bright-eyed attics glancing 
from under the peaked roof, that I felt half inclined to knock 
at the door and inquire how she did. Just as I was making up 
my mind for a venture, there arose a confused murmur from 


| within, a rasping hacking sort of noise was followed by a 


guttural sound of gathering footsteps on the brick-paved 
passage, a clinking at the latch, and the door burst open with a 
sort of explosive cough, and a—an ejaculation took effect within 
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a couple of feet of where I was standing ! 
the slightest idea of being impertinent, and am confident that 


the old people who inhabited that house two hundred years ago | 


would never have greeted a stranger in such a fashion. 


On the outskirts of the new town I subsequently met with an | 


excellent sample of the style of building provided for the class 
of people who now inhabit this fine old house—a row of the 


ugliest crop-eared, carroty-tiled, brick tenements I ever beheld, | 


and bearing, in staring characters of black and white, the very 
appropriate title of “‘Teetotal Cottages.” 


With a population of only about 30,000, Ipswich has no fewer | 


than thirty parish and other churches. There is an amount of 
unsophisticated character about these buildings highly suggestive 


of the Saxon subsoil from which the present inhabitants have | 
been derived. Although marked by an almost republican sim- | 
plicity and uniformity of design, the details are in each case | 
worked out with as much distinctive individuality as the lists of | 


births, deaths, and marriages of the several parishes to which 


they belong. They are, in effect, the local history written in | 


stone. I took an opportunity one breezy Sunday morning of 
making a tour of inspection among these archives of the past, 
and was so interested by what I saw that I cannot help thinking 
some slight notice of them may not be considered out of place 
even in the pages of a journal devoted to subjects of a purely 
technical character. 

There appears to be no such thing in Ipswich as a new church 
of the thoroughly modern style, built by contract, and run up 
in a couple of months—at least, I have not seen, nor do I wish 
to see, any. I regard an old church as a religious legend traced 
in stone, as faithful a record of the past as the petrified shell is of 
the living form that moulded it into shape. Thereis a most pic- 
turesque incongruity in the appearance of the various materials 
of which some of these old buildings are composed—stones of 
every colour, brick of every hue, flints, boulders, and miscella- 
neous materials, make such a quaint mosaic of the walls that I 
can compare it to nothing but the bits of moss, lichens, feathers, 


leaves, and straw, which enter into the composition of a bird's | 


nest ; random patches of colour brought together apparently by 
accident, but possessing a most exquisite congruity of design 
when seen in their true significance. There is something very 
affecting in this aspect of an old church; the religious idea 
worked out by successive generations through the blind prompt- 


ings of their wants and opportunities; all their various fancies, | 


follies, and make-shifts toned down and moulded to a harmonious 
and consistent unity through the influence of their common 
hopes and aspirations. If every individual in the parish for the 
last three hundred years had each contributeda stone or a brick, 
and stuck it in its place with his own hands, the result could 
searcely be more various in its details than it is. 

On the breezy Sunday morning alluded to I think I examined 
the externals of about a dozen of the Ipswich churches, threading 
my way through the ancient streets, sometimes up on hill tops 
where the wind-mills were in full swing, sometimes down in 
deserted lanes where not asoul could be seen. All at once, there 
rang out such a deafening peal of bells from all the steeples of 
the town, that the din was perfectly overpowering. There are, 
I think, fourteen parish churches within the town, each provided 
with at least three bells, and as each steeple had a gamut of its 
own, the effect “may be easier imagined than described.” I 
confess I felt like a man caught in a thunder shower, and took to 
my heels as fast as I could run. There is a certain wise man in 
Ipswich who has recently published two pamphlets intituled 
“Fourteen Reasons for not going to the Theatre,” and “Should I 
go tothe Bali?” On this occasion I heard not fourteen, but forty 


I certainly had not , 
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reasons, each as distinct and well defined as the seven and 
twenty stinks which Coleridge declared he met with in the city 
of Cologne. 

As I fied to the open country to escape the ear-splitting 
jangle of Mr. McDonald’s arguments, a consciousness of the utter 
gracelessness of my behaviour came over me. My tour of in- 


spection among the externals of the churches, the high wind, | 


and the influence of the bells, altogether combined to give a 
| rather personal application to a line in Burns’ address to a 
| certain nameless gentleman whom he apostrophises, as :— 





“On the strong wing’d tempest flyin’ tirlin’ the kirks,” 
When I had reached the outskirts of the town, and the denuncia- 
tions of the drama began to mellow down to a not unmusical 


those shaded alleys which in almost every English village go by 
the name of “ Love Lane,” and at the further end of it one of 
the most singular-looking old churches I had yet seen. 
| had nothing to say about either theatres or balls, I made up my 
mind to enter and make amends for my morning stroll. 
| Before doing so, however, I began to take a survey of the 
exterior. I think I counted no less than five distinct strata in 
the length of the tower, each apparently belonging to different 
epochs. 


} 


shingles, The walls were built with dressed stones, with rubble, 
curtained with ivy, and a considerable portion seemed to be 
composed of material resembling the pebbly bottom of a brook 

Considering the number of churches, schools, literary, 
scientific, and other institutions with which Ipswich abounds, 
one would naturally anticipate a high moral and intellectual 
status in a community so favoured. The criminal statistics of 
the place, however, tell a very different story. Contrary to the 
usual rule in such cases, tbe rural population supply by far the 
greatest relative number of criminals, If the countenances of 





their natural character, and unless I have been singularly 
| unfortunate in chancing to meet with the worst specimens of 
the class, I should say that I never saw human faces exhibiting 
such an amount of hebetude, of dull, lumpish, loutish, 
imbecility. 


months of Sundays to give them the appearance of a Manchester 
| mechanic. 

The population of Ipswich probably contains, in a transition 
state, a considerable proportion of the raw material which 
surrounds it on all sides, and from which the main body has 
been originally derived. 
unsophisticated integrity, makes itself manifest in spite of all 
the adventitious culture} which well-meaning but misguided 
philanthropists have thrust upon him. 

A mission to convert the population of Dahomey is not a more 
hopeless enterprise than to expect to reform the lower classes 
by means of churches and schools alone. There is a preliminary 


training, the importance of which people are just beginning to | ’ prob! 
| most misrepresented and misunderstood by those who have 


appreciate, and which must be allowed to take precedence even 
of teaching and preaching. Before a man can be either wise or 
virtuous he must first be self-supporting ; first teach him to 
earn his own bread and to depend upon himself, and then ply 


him with tracts and lectures if you have a mind, otherwise | Precise 


“fabulam narras surdo ;”’ and even if he hears he heeds you not, 
unless, indeed, there be some hope of turning your sympathy to 
pecuniary or other advantageous account. 

Ipswich has certainly been rather fortunate in the number of 





murmur like the distant cawing of rooks, I came upon one of | 


As it | 


The roof was covered in one part with lead, in another | 
with tiles, with slates, and a considerable portion with wooden | 


with flints, with bricks ; part grouted and part plastered, part | 


“ A forty parson power,” and all the schoolmasters | 
both at home and abroad would require something like a twelve- | 


The crude Saxon animal, in all his | 


public spirited citizens who have sought to elevate the condition 
of her working classes. But benevolence of this description, if 
it came in the form of gratuitous aid and admonition, however 
excellent in theory, is practically productive of fully more harm 
than good. It induces a misconception of the first great law of 
social life—that a man can only enjoy and be truly benefited 
by what he has himself fairly earned ; and that extraneous aid, 
however disguised, is merely a debt which must be repaid, in 
one shape or another, at some future period. 

The best proof, however, of the absurdity of attempting to 
elevate the working classes without their consent and co opera- 
tion is, that it never has been done. Mcchanica’ and other 
institutions which have been founded on principles which do 
not recognise the necessity of the parties benefited being the 
sole contributors to its support, uniformly fail ; and when they 
have partially succeeded, it has been in the exact proportion 
which this condition has been complied with. ‘To imagine that 
it can be otherwise is about as absurd as to expect that a man 
| can derive any benefit from his dinner if he employ his neigh- 
| bour to eat it for him by proxy. In all these well meant at- 
tempts to do for others what they can only do for themselves 
| there is about as great a waste of power as there would be in 
setting one steam engine to drive another. 

J am very far, however, from advocating the supremacy of the 
| cash account as the only valid relation which can subsist between 

the upper and lower classes—between the employers and the 
employed. Those who entertain this idea take, in my estima- 
| tion, a very narrow view of the influences which regulate social 
intercourse. The true principle is, that for every benefit re- 
ceived an equivalent in some shape must sooner or later be 
given in exchange. It is by no means necessary that the com- 
modities exchanged be represented by coin or coins’ worth, 
| There are numberless benefits bartered between men and men, 
to which no monetary value can be attached ; numberless name- 

less courtesies and sacrifices of mutual interest which find no 





the Suffolk peasantry are to be taken as affording fair indices of | place in the list of prices current. And it is a mistake to sup- 


| pose that because they cannot be reckoned up and cast in 
columns, that they can neither be balanced nor discounted. 
Sooner or later, by laws as certain as those which regulate the 
| price of bullion, the exchange of good will and kindly interest 
adjusts itself and comes to a reckoning. And it is those 
who are best capable of appreciating the value of these amenities, 
and turning them to account, not in contravention of, but in 
conjunction with, sound commercial principles, who have done, 
and continue to do, most for the elevation of the working 
classes, 

The success which has accompanied the efforts of the Messrs. 
Ransome, of the Orwell Works, Ipswich, is mainly attributable 

| to a happy combination of this character. 

Mere manufacturing skill or business tact is by no means rare 
in England, but the talent which can so arrange and combine 
the labours of others as to turn them to the mutual advantage 
of both employers and employed is by no means common. The 


| power of “organizing labour” is, in fact, the great social desi- 


| 


deratum of the age. It is a problem, however, which has been 
hitherto taken upon themselves the task of solving it theoreti- 
cally. The ‘optimists of the school of Louis Blanc, who have 
made most noise about the organisation of labour, have been 
‘ly those who were least capable of putting it into prac- 
tice. It is one of thore things which can only be obtaincd as 
the result of long and painstaking practice, and which theory 
can do little or nothing for. 

To bring about the results which we now see at work in the 
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establishment of the Messrs. Ransome, required two generations 
of watchful care and ceuseless efforts on the part of men who, 
although possessing unusual capabilities for this description of 
work, have devoted the undivided energies of their whole lives 
to the task. ‘To give constant employment to upwards of 1,000 
workmen, and so direct them in all the multifarious details of 
their various manufactures as to ensure a ready market and re- 
munerative prices for their labours, is a feat which mere theo- 
rists could, under the circumstances, have made nothing of. 
Perhaps the most singular feature of the system which has been 
established by the Messrs. Ransome is the fact, that they have 
continued to combine in one manufactory the functions of some 
dozen of different trades. Were all the 1,000 artizans which 
they keep employed in their premises distributed over the town 
of Ipswich, each following out independently his special craft, 
the result’ would be that something like a tenth of the same 
amount of work could be executed by the same men, and most 
probably of a very inferior description, and at a greatly increased 
cost. Indeed it may be doubted whether the whole population 
of Ipswich, if working isolatedly, could produce anything like 





the same amount of work as can, with the greatest ease and 
regularity, be executed by the 1,000 men employed under the 


system of organisation which has been adopted at the Orwell 
Works. 

The founder and originator of the business was the late Mr. 
Robert Ransome, who, in addition to being a mechanical genius 
of no ordinary skill aud resource, possessed an amount of ad- 
ministrative talent very rarely met with in men of his position 
in life. The circumstance which, above all others, has been 
mainly instrumental in developing the extensive scale of business 
now carried on by the firm, was the application, about seventy 
years ago, by the above-named gentleman, of the principle of em- 
ploying chilled cast-iron surfaces in the construction of ploughs. 
Before his time, the ploughshares and other cutting and wearing 
parts of the plough had been accustomed to be made of wrought- 
iron, and the better sorts faced with steel. Consequently, the 
original price of construction was very high, and, from the way 
in which the working parts were worn by use, the sharpening of 
the cutting edges could only be accomplished by the blacksmith, 
by hand labour, at the forge. The cheapness with which plough- 
shares of cast-iron could be produced, and the facility with 
which a chilled surface, harder than steel, could be made to pre- 
sent a cutting edge, which by use sharpened itself, soon gave the 
Messrs. Ransome almost a monopoly of the trade. This branch 
of their busineas still continues to be one of the most important; 
but, in conjunction with it, they now manufacture agricultural 
implements of every description, as well as steam engines and 
various other articles, such as railway turntables, railway chairs, 
&c., which are usually reckoned as the exclusive function of 
mechanical engineers, The manufacture of compressed trenails 
and wedges for railway fastening, also, has become a very im- 
portant branch of their business. As I intend, on a subsequent 
occasion, going somewhat into detail with regard to the arrange- 
ments by which these various operations are carried on, I must 
defer any further notice of them to another opportunity. In the 
present article, [ content myself with indicating the local par- 
ticulars of the works, and specifying the conditions of one of the 
most interesting industrial combinations to be met with in 
England. 

Among the specialities of this establishment which will be 
interesting to engineers, the accompanying illustration will serve 
to show that there is something worth looking at even in a 
manufactory of agricultural implements. One would naturally 
expect that in the application of mechanical art to afuew subject, 
such as azriculture, some new ideas would be struck out; 
although the number of absolutely new mechanical combinations 
are not very great, yet there is perhaps enough to show that, 
with every new development and extension of engineering en- 
terprise, something may be learned. 

In the process of forming the trenails and wedges, it is neces- 
sary to have some means of cutting up the logs of wood into 
pieces of a convenient size. To use the circular saw for this 
purpose involves the necessity of raising the log to the level of 
the saw table, besides the inconvenience of moving forward the 
whole bulk of the log at each cut. ‘To obviate the necessity for 
this,arrangement, the ordinary cross-cut saw is employed, but 
actuated by steam power, and so arranged as only to require the 
longitudinal adjustment of the log at each cut, the saw itself 
moving downwards during the progress of the cut. 

In the accompanying diagram, A is the crank from which, by 
the connecting rod, motion is communicated to the saw- 
frame The saw is stretched between the two arms, and 
vibrates by means of the crank and connecting rod from 
the point « The whole weight of the saw and frame is 
balanced over a pulley, by the weight D; aslight excess of 
weight being left with the saw. By means of the two handles at 
S and R, shown in a larger scale at W and X, and by means of the 
rope passing over the pulley I, the saw can be raised or de- 
pressed as the cut progresses. ‘T'o fix the log while being cut, 
there is a rack and pinion moved by the handle W, which moves 
the arm K, so as to confine the log between it and L. The gear- 
ing by which the saw is raised and depressed, and the log held in 
its place, is shown on a larger scale in plan and elevation. 
Nothing can well be simpler or more easily managed than this 
saw, and, for purposes of a similar character, it certainly excels 
any other arrangement we have yet seen 

The other illustration is that of a new form of friction-brake 
or dynanometer, invented by Mr. Balke, for the purpose of 
testing the power of the various engines manufactt red by the 
firm. The description given below is that of the inventor. 

It is an axiom in mechanics that the same work o* mechani- 
cal labour is performed when the product of the force and 
velocity is the same; the force being conventionally estimated 
in Ibs., and the velocity in feet per minute. Thus, 33,000 Ibs. 
pressure or force, moving at one foot per minute, and 187} lbs. 
pressure or force, moving at the rate of two miles per hour, are 
the same in mechanical effect. 

Applying this principle as a mode of comparing the mechani- 
cal efficiency of various movers, such as horses, steam engines, 
&c., the obvious method would be to ascertain the mechanical 
effect in winding up weights suited to their respective velocities. 
Then comparing the products of weights and velocities, we have 
the means of comparing their relative capabilities. But this 
method of comparison by winding up weights is utterly imprac- 
ticable for long periods, and is only applicable in a mine shaft, 
and then only for a short period; therefore, in order to apply 
this principle, a plan had to be adopted, in which the weight to 
be wound up by the mover should slip back as much as the 
mover lifted it ; that is, the grip on the winding drum should be 
just sufficient to raise the weight. 

This is the principle on which most trials by dynanometers 
are conducted, the adjustment of the grip on the winding-drum 
being regulated by an attendant. For experiments of short 


duration, and where the greatest accuracy is not intended, this 
plan answers very well; but as jthe dependence on personal 
attention in a long trial, or through a series of trials, makes 
the results doubtful, the dynanometer about to be described 
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has been arranged to be self-adjusting, and, therefore, indepen 
dent of the doubts always connected with experiments depend- 
ing upon constant personal attention. 

Description of Mr, Bolke’s patent dynanometer. 
p from the engine. 





A, driving drum receiving 
B, friction drum. 
C, strap round:friction drum. 
D, scale for 
F, compensation lever. 
ale on ditto. 

G, tightening screw for strap. 

H, stop pin for lever E. 
The working of this dynanometer is as follows :—Suppose it 
is required to test a 10 horse-power engine which makes 130 
revolutions per minute, and its driving drum of such a diameter 
as to drive the dynanometer at the rate of 110 revolutions per 
minute ; then the load required will be 2001b. for 


2 b. 15 feet « 110 revolutions 
=e . 33.000 — - = 10 horse-power. 


The horizontal distance of the scale from the centre of the 
friction drum being the radius of a circle whose circumference 
is 15 feet. This load has to be placed on the scale D, and after 
the engine has been started, the screw, G, bas to be tightened 
up until the weight rises, to bring the lever, E, into a horizontal 
position, The action of lever E is to compensate for any varia- 
tion in the grip of the strap, C, on the drum B. ; 

It is necessary to observe the amount of pressure on the stop 
pin H, which is effected by putting weights into the scale F until 
the end of the lever plays free of the stop-pin H. 

This weight must be considered as a counter-balance on the 
opposite side of the centre, and acting with a radius double that 
at which the scale D acts. Twice this weight must, therefore, 
be added to the calculated load. 

When the instrument has been running some time (about 
half-an-hour), the weight required in the scale F varies very 
little, but increases with the load, and amounts to about 12 Ibs 
for an engine of 14 horse-power. 

(To be continued.) 
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THE COMMERCIAL YEAR. 

Tue commercial course of 1856 has realised almost precisely the 
anticipations entertained of it. At the commencement of the year 
the prospect of peace was entirely uncertain, but the public had 
already learnt that under a sound currency system financial derange- 
ment was not among the inevitable evils of war, and that accordingly, 
whatever might be the course of politics, the trade of the country 
would continue to expand. ‘The chief anxiety was with regard to 
the inflation that might occur should hostilities suddenly terminate. 
It was known that tinanciers and adventurers of all kinds had passed 
the two years of strife in preparing a multitude of continental 
schemes, and that there even existed a small political party whos: 
eagerness for peace on any terms arose from impatience to secure the 
proiits of these proceedings. The guarantee system on the part ot 
foreign Governments had yet to receive its full development, and 
the speculative mania in France, scarcely curbed by the necessities 
of the State, appeared destined, on the slightest withdrawal otf 
pressure, to assume uncontrollable proportions. Finally, it was 
predicted that, while every great improvement at home would be 
delayed by endless obstructions, we should most likely be called 
upon to send millions of our capital to Russia to extend her cities, 
reconstruct her fortitications, and furnish her with military roads, 
The correctness of these views has been demonstrated. Within a 
few months of the signing of the treaty of peace about 100 compa- 
nies, chiefly for foreign purposes, with an aggregate capital of 
£25,000,000, were presented, while preliminary arrangements were 
understood to have been completed for others that would have 
doubled or trebled the amount. The Russian demand for 40 millions, 
which is to be adroitly introduced in such proportions as the credu- 
lity of investors may from time to time render practicable, was 
likewise initiated, aud, wlthough the rising folly was checked by 
timely warnings, coupled with the consequences of the failure of 
the European silk crop, it still attained a magnitude that has been 
attended by heavy penalties. Meanwhile, however, the gains of 
regular commerce and the rates of interest fairly obtained by 
capitalists have been beyond all precedent. Looking at the extent 
of business transacted, there have also been fewer failures than at 
any former date. Even those that have occurred have been in 
nearly every case unconnected with real mercantile casualties, and, 
although the peculiar taint of the time has been suchas is mani- 
fested in the instance of the Royal British Bank, and in the offences 
of that numerous class of gamblers of whom Sadlier, Redpath, and 
Robson may be regarded as types, there never was a period when the 
rewards of honest industry were more certain. 

For the year which now opens the prospect is conflicting. Notwith- 
standing the nominal peace of Europe, political contidence is wholly 
wanting, while at the same time the long continuance of high rates in 
all the principal money-markets has disheartened every speculator. 
It is, however, thespeculator only that is unable to see his way. The 
legitimate merchant and manufacturer has acquired such contidence 
from past experience, that he dreads nothing but the disturbance to 
trade that would result from the spirit of gambling being again let 
loose. It may be questioned if the country was ever so rich as at the 
present moment, and it is certain that the general profits of commerce 
and agriculture, taking every branch of occupation into account, are 
beyond any former example. ‘These protits have encouraged all 
classes of producers, notwithstanding the high rates of discount, to 
keep up at least to an ordinary average their stocks of raw material, 
and they are consequently safe from every contingency. 

It will be said, if trade is thus prosperous, the speculator cannot 
have long to wait before his tield of operation will again be extensive. 
The immense transactions now going on under every circumstance of 
advantage must, it may be urged, result in an accumulation of gain, 
and a constant plethora in our money-market will be followed by 
another of those periods in which the public, with a few millions 
spare, will employ the whole in the shape of deposits upon commit- 
ments to ten times its amount. ssuming the absence of any acci- 
dents to delay the process, it must be admitted this conclusion is inevi- 
table. While our protits are now larger and mote Tapid than ever, 
we are at the same time unusually free from any immediate drajin 
upon them. A heavy proportion of the sums subscribed for Indian, 
Canadian, and United States railways before the commencement of 
the war has already been disbursed, and many of the principal schemes 
brought forward in the summer of the present year have subsequently 
remained in abeyance. ‘There is, therefore, no process of depletion 
going on, and hence, as far as our domestie position is concerned, a 
renewal of war or a bad harvest—the two points to which every finan- 
cial estimate is made conditional —forms, apparently, the only possi- 
bility that may interfere with the anticipated expansion. 

But there are external conditions to exercise a disturbing influ- 
The high rate of money during the past few months has been 
caused, not by home, but by foreign competition, and there is no 
assurance that this will permanently diminish. The question whether 
the disease which destroyed the silk crop last season will reappear 
cannot yet be decided. Should it continue, and France sustain 
another loss of £3,' 00,000 or £4,000,000 sterling, a further demand 
for capital will be felt in that country, which will cause extreme 
terms to be offered for whatever we can spare. Austria likewise 
must continue, either by direct loans or by fresh sales of national 
property, to procure an additional £2,000,000 or £3,000,000 of gold 
and silver before she can venture to resume specie payments. Even 
if these contingencies were absent there would still be reason to ex- 
pect the continental biddings for money to be incessant. It is plain 
that the late revulsion on the Paris Bourse has operated not to cure, 
but merely to check the speculative mania. ‘The temporary obstruc- 
tion, indeed, has only intensified the greed of schemers of all ranks, 
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nd, instead of being accepted as a lesson, it has served to sharpen the 
clamours for such stimulants as the creation of new credit establish- 
ments and an increase in the capital of the Bank of France. As the 
existing pressure was not sufficient to prevent a loan of £3,000,000 
being eagerly offered to Spain, there is little difficulty in conjecturing 
the movements to be looked for the moment that pressure shall be 
lightened. It will be strange if Russia fails where Spain succeeds ; 
and although, notwithstanding the influence of English capitalists 
willing to identify themselves with her attempt, and the artifices 
which will be employed to assist it on the London Stock Exchange, 
it may be hoped our people will retain sufficient sanity to reject it: 
the scheme could not become current in Paris and in the German 
cities without indirectly increasing the applications to us for assist- 
ance. Altogether, therefore, the prospect is that the continental re- 
quirements will be maintained at a point too tempting to leave much 
chance of a rage being got up in this country for new and independent 
investments. While the rates for carrying on transactions from 
month to month in French rentes, railway shares, and obligations 
range from 8 to 12 per cent., there will be only very moderate 
amounts at the service of projectors on this side. 

Our neighbours, for the first time in modern history, have taken the 
start of us in speculation, and, consequently, in our immediate out- 
pourings of capital we are likely to act rather as accessories than as 
principals. This position, perhaps, will be the least perilous, although 
when the tinal crash comes our share in it will not be insigniticant. 

Among other points that will claim the attention of financiers 
during the year, although thcir probable bearings are less capable of 
being distinctly estimated, are the necessity for loans in India which 
will be created by the Persian war, the solution of the Chinese dis- 
pute, the efforts that may be made by Turkev to restore her currency, 
and the confusion that will still be kept up in Europe from the 
constant and inevitable advance in the price of silver. We have also 
to anticipate, through the Atlantic telegraph, a revolution in our mode 
of conducting monetary transactions with the United States. A 
similar achievement via the Persian Gulf and the Euphrates is 
perhaps not distant in the case of India. Whether these will tend to 
economise the use of capital in the enormous transactions between us, 
which involve annually a value of about £60,000,000, is among the 
most interesting problems of the period. The working of the new 
mail contract with Australia will be another feature of the year. As 
regards home discussions on commerce and finance, the prosperous 
revenue promised by the state of trade will probably render it difficult 
for the Chancellor of the Exchequer to maintain his existing scale of 
taxation, notwithstanding the reductions about to come into opera- 
tion on tea, sugar, and coffee. Upon the Currency Act of 1844 no 
serious conflict need be apprehended. 

Eighteen hundred and fifty-seven commences, consequently, with 
numerous signs that it will be a year of animation, but without any 
extraordinary change being in view to prompt a strong anticipation 
of the circumstances by which it will be most distinguished. It is 
commonly at such periods that events of the greatest singularity 
occur. If, however, the twelve months should, in a commercial 
sense, bring forth no strange result of a positive description, they will 
it least, supposing them to pass over without any access of wild 
inflation, be remarkable for a negative one, since it will be the first 
time in the present generation that a lapse of more than ten years has 
occurred without symptoms being discernible of the approach of a 
new reign of recklessness and delusion.— Times. 














EXPERIMENTS AT WooLtwicu.—With a view of obtaining more 
positive confirmation of the resistance atforded by the plates of iron 
which form the outer casing of the newly-constructed floating 
batteries, a bulkhead, 14 feet by 12, has been erected in Woolwich 
Arsenal marshes, for the purpose of experiment. The bulkhead is 
composed of solid timber, similar to those of a ship’s hull, firmly 
bolted together, so as to consolidate a depth of 1 foot 8 inches, and 
faced with four sheets of rolled and hammered iron, full four inches 
thick, The butt was well secured and fixed at an angle of eight 
degrees. ‘Twenty-four rounds were successively tired from one of 
the heaviest guns, a 68-pounder, weighing 95 ewt., and charged with 
16 1b. of powder and an 8-inch shot. The experiment at the com- 
mencement was tested over a range of 600 yards, which was subse- 
quently reduced to 400 yards. Fifteen shot were of cast and nine of 
wrought-iron. The effect produced by the former on the iron coating 
was scarcely perceptible, except when it struck the rolled sheets, and 
then no further than slightly skinning the surface in the immediate 
spot struck. The nine wrought-iron shots were each flattened by the 
force of the contact, and fell to the ground without making any 
visible impression on the surface of the target. The cast-iron shots, 
being broken into fragments, also fell harmlessly to the ground; the 
last, however, penetrated the iron coating, and remained partially 
embedded in the woodwork. The result consequently rests thus :— 
Out of the 24 experimental discharges 21 effected no damage, two 
fell wide of the mark, and one pierced the target. 


Exp.osion AT AN Iron Founpry.—On Saturday morning the 
refinery at the Monk-bridge Ironworks, Whitehall-road, Leeds, the 
property of Mr. James Kitson, blew up with a terrible report, which 
was heard at a distance of several miles from the works. The “ re- 
finery, as the name indicates, isa part of the works appropriated to 
the retining of the metal used in other parts of the establishment, and 
consists of an iron tank, about six feet long by two in width, sur- 
rounded by water supplied at one corner, and having an outlet at the 
other, the purpose of which is to prevent the melting the sides of the 
tank by the heat of the molten metal within it. These are enclosed 
on the four sides by an iron case, and immediately above is a fire- 
box for heating the metal. On one side three pipes of a steam 
bellows were introduced, by which a blast of sufficient heat was pro- 
duced. The sides of the building were open, but there were a roof 
and chimney supported on four iron pillars. The refinery, at the time 
of the accident, contained about 25 cwt. of metal in a molten state, 
and the work appeared to have progressed satisfactorily until five 
minutes to eight, when two explosions were heard in rapid succession, 
and in a moment the brick chimney, the burning cinders, and boiling 
metal were hurled into the air to a great height. Edward Dickenson 

of Hunslet), who was at the moment engaged in stirring the tire, 

was thrown some distance by a quantity of molten metal striking 
him upon the face and breast. He fell; almost instantly rose ; but 
was knocked down again by the descending bricks and rubbish. 
tobert Barlow, another man working at the refinery, was scalded 
by the molten metal about the hands and thighs; but his injuries 
were not very serious, and he walked home. Dickenson, however, 
was found to be dreadfully injured. Hewas conveyed as speedly 
as possible to the infirmary, where he lies in a precarious state. The 
cause of the accident is not precisely known. 

Gvano.—It appears that Captain Ord’s expedition to the Kuria 
Muria Islands, whither he proceeded about three months ago for the 
purpose of working the guano which is to be found n large quantities 
on three of those islands, has temporally failed. After making th 
islands in safety and landing most of his implements, &c., and com- 
mencing operations, his tent was surrounded by a body of 150 armed 
Arabs, who, having first demanded what his object was, and learn- 
ing that it was to collect guano from such of the islands as had been 
ceded to her Majesty by the Imaum of Muscat, and that he possessed 
an exclusive right to that privilege, immediately, and in the most 
peremptory and insulting manner, ordered him to quit the islands 
within one hour. The islands, they averred, were never a dependency 
of the Imaum, but belonged to their chief, who resided at Marabat, 
on the mainland adjacent, without whose authority no person had any 
right to set foot on his territory, It is to be regretted that his scheme 
has temporarily failed; but if the same energy is brought to bear 
upon it again, and adequate protection supplied either by her 
Majesty or the Indian Government, there seems every probability of 
its eventual success. Such a result would be of the greatest import- 
ance to the shipping interests, inasmuch as many coal ships, after 
discharging their cargoes at Aden, are obliged now to go to India in 
search of a return freight, when a valuable one might be obtained 
from the Kuria Muria fslands. 
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RACING ACROSS THE OCEAN. 
(From the New York Times.) 


Pots for plundering the plethoric Treasury of the United States 
are thickening fast at Washington. Railroad and steamboat robbers 
crowd the lobbies, and every day develops some new scheme of 
theirs for pillage. On Friday last Mr. Broom, from the Post-office 
Committee, reported to the House of Representatives a bill autho- 
rising the Postmaster-General to make a contract with Cornelius 
Vanderbilt for carrying a mail in steam-ships between New York 
and Southampton, at a compensation of 16,608 dollars for the round 
trip. A provision of this contract is that, in the event of this line 
not making as quick time as the Cunard steam-ships, 1,000 dollars 
shall be deducted for every 12 hours’ deficiency. 

There are several good reasons why this bill should not pass Con- 
gress. Another line of mail steam-ships to England is not needed. 
We are now heavily taxed to support the Collins line in its compe- 
tition with the Cunard line—paying it more than four times as much 
as we receive for its services, and more than three times as much 
for each trip as the British Government pays to the Cunard ships. 
In addition to the Collins line we have now two separate lines of mail 
steamers to Europe from this port—the Bremen line and the Havre 
line, each touching at Southampton, where Vanderbilt proposes to 
land, and each drawing heavily upon the United States’ treasury for 
the mail services which it performs. What need, then, is there of 
a fourth line of American mail steamers to England, especially if the 
Government must pay all the expenses? It may be a very good 
speculation for Mr. Vanderbilt, who has several ships lying idle in 
this port, to get a mail contract to Southampton, but it will be a very 
bad speculation for the people, in more ways than one. We hope the 
scheme will be defeated. 

But, aside from the utter folly of establishing another line of 
European mail steamers under patronage of the Government, there 
is a very serious objection to this bill in the character of its proviso— 
that if Vanderbilt’s ships do not make as quick time as the Cunard 
ships he shall pay 1,000 dollars for every twelve hours in which 
he is behind them! ‘ 

Here is a direct bid for a continual steam race across the ocean, 
which is to jeopardise whatever life and property may be embarked 
on the steamers entering the course! Vanderbilt's ships must make 
as quick time as the Persia, or go to Davy Jones’s locker. They 
must beat the Cunarders orsink! That’s the real gist of this pro- 
viso. 

It will be no easy matter for a new line to win this race. It is not 
probable that Vanderbilt’s ships will make any better speed than the 
Collins’ ships, or as good. These ships have up to this time eclipsed 
all competitors in the great race, but the Cunarders have pressed 
hard upon them, and the Adriatic and the Persia will soon bring the 
contest down to a closer calculation. The following summary will 
show what was accomplished on this racecourse during the year 1855, 
and that Vanderbilt’s ships (now laid up) were beaten by the 
Cunarders, as well as by the Collins ships :— 


EASTERN PASSAGES. D. H. M. 

Average time of Collins steamers... ee oe - 1020 0 
Average time of Cunard steamers .. ee ee 
rage time of Bremen steamers to Southampton - 1419 0 
Average time of Havre steamers a o “ sos mee © 
Average time of Vanderbilt’s Havre steamers ee es 121705 





In favour of the Collins over the Cunard steamers «- 10301 
In favour of the Collins over the Bremen steamers .. 223 0 
In favour of the Collins over the Havre steamers ee 304 0 
In favour of the Collins over the Vanderbilt line - 13 0 


WESTERN PASSAGES. 
Average time of Collins steamers .. os os ee 11 32 40 
Average time of Cunard steamers... os ‘ai . 1306 0 
Average time of Bremen steamers from Southampton .. 1512 0 
Average time of Havre steamers 3 -- 14420 0 





Average time of Vanderbilt's Havre steamers oe -- 1315 0 
In favour of the Collins over the Cunard steamers ° 1 07 20 
In favour of the Collins over the Bremen steamers .. 3 16 20 
In favour of the Collins over the Havre steamers eo 2321 20 
In favour of the Collins over the Vanderbilt line -- 11620 


We ought to learn wisdom from our experience in ocean steam 
navigation. In this immense struggle for speed, which has been 
going on for several years between the Collins and Cunard ships, 
we have won the victory. But at how great a sacrifice? Let that 
wail from the Arctic, as she reels down into the depths of the ocean, 
and from the Pacific as she crashes to destruction upon barriers of 
ice, answer! Will Congress now legalise, or, rather, command 
another race and another slaughter upon the sea ? 





THE GREAT SEWAGE QUESTION. 


A MErTING of occupiers of lands bordering upon the Thames between Lon- 
don and Gravesend, and others interested in the contemplated scheme of 
drainage proposed by the Metropolitan Board of Works, was he'd on Monday, 
at the London Bridge Hotel, Sir Culling E Eardley in the chair. d 

The Chairman said, there was no desire on the part of any one owning pro- 
perty upon the banks of the river to interpose any obstacle to the drainage of 
London ; but when the question arose whether the sewage of London was to 
be thrown down at their doors, he thought no one present would hesitate to 
give a distinct negative. There were two arguments against the plan pro- 
posed by the Metropolitan Board of Works—1, that it woald be injurious to 
the property of persons upon the banks of the river, and, 2, that it would be 
a most imperfect measure for London itself. His friend the Prussian Ambas- 
sador had told him that he attributed the sickness whieh had prevailed 
throughout his household in Carlton-terrace to the circumstance of an open 
sewer in the neighbourhood, and therefore he (Sir C, Bardley) would ask, 
a fortiori, what would be the effects of all the sewers of London upon the un- 
fortunate inhabitants of Erith, Gravesend, and other river-side places? 
Another objection which had been raised to the plan of the Metropolitan 
Board of Works was, that the supply of tish to London would be seriously 
damaged by it ; not only the fish caught in the river would be affected, but 
also those brought up to London in well-beets. The extension of the sewage 
nuisance from London to Gravesend could not fail to have a most injurious 
effect upon the commerce of this great port, as it would not only create disease, 
but would tend to destroy the reputation of London asa healthy port. It 
was gratifying to find that Sir B. Hall had referred the plan of the Board of 
Works to a commission of eminent engineers, and, moreover, that the Trea- 
sury had recently appointed a commission, of which Lord Portman was a 
member, to inquire generally into the subject of the disposal of the sewage of 
large towns, and as, of course, the inquiries of that commission would com- 
mence with the largest of all towns—London—it would be tbe duty of the 
committee to be appointed by the meeting to furnish evidence to prove the 
injury which the plan of the Metropolitan Board would inflict upon them. 

Mr. Fletcher, the mayor of Gravesend, said, having lived all his life upon 
the banks of the river, he was fully cognizant of the effects of the present 
sewage upon the waters of the Thames, and be was perfectly convinced that 
if the scheme of the Board of Works were to be carried out, whetherat Frith, 
at Long Reach, or even at Sea Reach, it would most injuriously affect the 
interests of all persons residing upon the banks of the river. He begged to 
move the following resolution :—“ That this meeting views with considerable 
alarm the proposed plan of the Metropolitan Board of Works for the drainage 
of London, as tending to pollute the river Thames, to the injury of health in 
the towns lying upon its banks between Erith and Gravesend, and the in- 
tended concentration and outpouring into the great national estuary in Erith 
Reach of the entire metropolitan sewage.” 

Mr. Howes, a member of the Metropolitan Board of Works, thought jus- 
tice had not been done to that body, which had been called upon to carry out 
an express enactment prescribed by the act of Parliament. He would remind 
the meeting that, although the Board had presented a particular plan to the 
Government, yet it had also passed a resolution that if the Government 
thought fit to carry the sewage of London toa lower point than the act of 
Parliament required, the Board of Works was willing to undertake the super- 
intendence and construction of those further works; but at the same time 
the Board did not think it had any right to tax the ratepayers of London for 
the conveyance of the sewage beyond the metropolitan area. 

Mr. Nicholay, also a member of the Metropolitan Board of Works, and re- 
presenting the parish of Marylebone, had no hesitation in stating that the 
wealthy and intelligent population of that vast parish was decidedly opposed 
to the plan of the Board of Works. He could not see why a nuisance should 
be inflicted upon Erith, Gravesend, and other places, when there were plenty 
of agriculturists who would be glad to pay for the matters which London had 
to dispose of. He had himself presented to the Metropolitan Board a propo- 
sition to that effect, emanating from upwards of 100 gentlemen agriculturists 
in Essex, occupying land of the yalue of £200,000 a-year, and extending over 
& space of 40 square miles, 





Mr. Blunt observed that the Board of Works ought to have taken the best 
evidence they could obtain upon the subject, and then have submitted some 
general principle of drainage, instead ot the wretched plan which they had 
proposed. 

The resolution was then submitted to the meeting, and agreed to unani- 
mously. 

Mr. Renshaw, churchwarden of Erith, in proposing the second resolution, 
expressed a hope that the engineers appointed by Sir B. Hall would take the 
evidence of practical men before deciding upon the subject. He proposed a 
resolution that—** Understanding that the Chief Commissioner of her Ma- 
jesty’s Works ard Public Buildings has intimated his intention to refer the 
question as to the disposal of the sewage of London to competent referees for 
their opinion and advice, and that a Royal Commission has been appointed 
to inquire as to the distribution and beneficial application of the sewage of 
large towns, this meeting is of opinion that such course is satisfactory, inas- 
much as it affords a strong hope that the subject will be tully considered in 
all its bearings, not only with reference to the relief of London from the 
existing nuisance of the sewage, but also with a due regard to the sanitary 
condition of the nearest districts upon both banks of the river Thames.” 

This resolution was agreed to unanimously. 

Dr, Este referred to the plan adopted in Paris for deodorising and utilising 
the sewage, after which the resolution was agreed to. 

A committee was then nominated to watch the progress of the question. 












METROPOLITAN DRAINAGE, 


THE following is a copy of the letter addressed to Captain Douglas 
Galton, R.E., James Simpson, Esq., C.E., and James E. Blackwell, 
Esq., C-E., to whom Sir Benjamin Hall has referred the plan for the 
main drainage of the metropolis which was submitted to him on the 
22nd ult. by the Chairman of the Metropolitan Board of Works : 


** Office of Works, &c., Whitehall, Dec. 31. 

“ Gentlemen,—I am directed by the First Commissioner of her Majesty's 
Works, &c., to forward for your consideration the plans for the main drainage 
of the metropolis which have been submitted to me for approval by the Metro- 
politan Board of Works, in accordauce with the 18th and 19 of Victoria, cap 
120, ss. 135 and 136. By the first of these sections it is provided that the 
Metropolitan Board of Works shall inake such sewers and worksas they may 
think necessary for preventing all or any part of the sewage within the me ro- 
polis from flowing or passing into tue river Thames in or near to the metro- 
polis, and shall cause such sewers and works to be completed on or before the 
31st day of December, 1860, and shall also make all such other sewers and 
works, and such diversions or alterations of any existing sewers or works, 
vested in them under this act, as they may from time to time think necessary 
for the effectual sewerage and drainage of the metropolis; and shall discon- 
tinue, close up, or destroy such sewers for the time being vested in them under 
this act as they may deem unnecessary, and such board shall from tim. to 
time repair and maintain the sewers so vested in them, or such of them as 
may not be discontinued, closed up, or destroyed as aforesaid. 

“* And for the purposes aforesaid such Board shall have full power and 
authority to carry any such sewers or works through, across, or under any 
turnpike-road, er any street, or place laid out as or intended for a street, a 
well beyond as within the limits of the metropolis, or through or under any 
cellar or vault under the carriageway or pave.went of any street, and into, 
through, or under any lands whatsvever within or beyond the said limits, 
making compensation for any damage done thereby as hereinafter provided, 
and all sewers and works from time to time made by the said Board shall vest 
in them. 

“* And the said Board shall cause the sewers vested in them to be con- 
structed, covered, and kept so as not to be a nuisance or injurious to health, 
and to be properly cleared, cleansed, and emptied, and for the purpose of 
clearing, cleansing, and emptying the same they may construct and place 
either above or underground, such reservoirs, siuices, engines, and other 
works as may be necessary, and may cause the sewage and refuse from such 
sewers to be sold or disposed of as they may see fit, but so as not te create 
nuisance, and the money arising thereby shall be applied towards detr: 
the expenses of such Board. 

“ And by the second it is also enacted, ‘That before the Metropolitan 
Board of Works commence any sewers and works for preveuting the sewage 
from passing into the river Thames as aforesaid, the plan of the intended 
sewers and works for the purpose aforesaid, together with an estimate of the 
cost of carrying the same into execution, shall be submitted by such Board tu 
the Commissioners of her Maje-ty’s Works and Public Buildings, and no 
such plan shall be carried into effect until the same has been approved by such 
commissioners.” 

‘I am further directed to forward to you copies of the several reports 
presented by the engineer of the Metropolitan Board of Works, which re- 
ports contain drawings and sections, not merely of the plan B, but of other 
plans, 

“*I ain also directed to send you the enclosed copies of two letters from 
Captain Burstal, in reference to the flow of the tide in the river, which may 
be useful in your investigation. The first of these letters is dated July 30th, 
and the second November 18th, the latter having been addressed to the First 
Commissioner under the following circumstances :— 

“In the month of June last the Metropolitan Board of Works submitted, 
to the First Commissioner a plan having an outfall for the discharge of the 
sewage into the fhames, within the metropolis. This plan was at variance 
with the provisions of the statute contained in the clause to which I have 
already directed your attention, and was accordingly rejected by him. On 
the 5th day of November another plan was submitted by that Board, having 
an outfa'l so near to the metropolitan boundary that the sewage would 
necessarily return to the metropolis, This plan having been also rejected by 
the First Commissioner, he directed Captain Burstal to report to him what 
he considered to be the nearest points to the metropolis at which the sewage 
could be discharged, so that the provisions of the act might be complied 
with. Captain Burstal fixed these points about one mile above the town of 
Erith, on the south side of the river, and at Rainham Creek on the north side 
being a distance of about 15 miles from London-bridge. 

“The Metropolitan Board of Works have adopted these points for the 
outfalls, and have so far complied with the act. The First Commissioner 
therefore wishes you to consider all the details of the plan in relation to such 
outfalls; and he desires me to direct your attention especially to the fact 
that in the reports presented to the Metropolitan Board of Works, and the 
statements made to him by the engineer at an interview reported in the 
morning papers of the 21st of November last, there are great discrepancies as 
to the amount of sewage which is discharged. 

“It will therefore be necessary for you to obtain accurate information 
upon this important point, as the sizes of all the drains and reservoirs must 
necessarily be determined by the quantity of sewage. 

“ The First Commissioner wishes also that you should not confine yoursel! 
merely to the plan submitted by the Metropolitan Board of Works. He 
desires to have the fullest information you can afford him; and if you can 
devise any other scheme which may, in your opinion, be better calculated to 
carry out the object in view, he requests that you will in your report set 
forth that scheme, in order that he may lay it before the Metropolitan Buard 
of Works for their consideration. 

“The plans now sent to you fix the outfalls at the points already indicated ; 
but, inasmuch as it is desired by the inhabitants of towns bordering upon 
the river below the 15th mile point that the main sewer should be extended, 
and that the outfalis should be placed at a greater distance from the 
metropolis, provided funds are obtained for the purpose of meeting the 
increased expenditure, the First Commissioner wishes you to report upor 
any such more distant points of discharge as may fairly meet the requirements 
alluded to, and when you submit to him the plans for effec ting that object 
you will set forth the increased cost consequent upon the extension of the 
works, the benefits, if any, to be derived by districts through which the ex- 
tended main drain may pass, and how far those districts should contribute to 
the cost of such extended works. The First Commissioner feels sure that you 
will give to the various plans which, doubtless, will be laid before yo 
attention as they may deserve. 

“ A commission is about to be appointed to inquire into the most effeetual 
means of distributing the sewage of towns and of applying it to beneficial 
and profitable uses, and it may therefore be desirable that you should put 
yourselves in communication with that commission, as a strong feeling seem 
to be entertained by members of the Metropolitan Board of Works and othe 
that the sewage of the metropolis may be made a source of profit. 

“In conclusion, I am directed to request thal you will report your views 
upon the question of the main drainage oi the metropolis, and the points of 
outfall, at the earliest period consistent with the full consideration of so 
important a subject. “Tam, gentlemen, your obedient servant, 


“ ALFRED Austin, Secretary.” 
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PemsroKke YArpD.—The following is the state of the shipbuilding 
at this yard on the close of the year 1856 :—Orlando, 36 guns, fram- 
ing; Howe, 12@, ditto; Doris, 32, will be finished in three or four 
months; Windsor Castle, 116, completed; Melpomene, 50, being 
lengthened and fitted for the screw; Revenge, 90, ordered; Gannet, 
8, just commenced ; Immortalité, 50, being lengthened and fitted for 
the screw; Aurora, 50, in frame standing to season ; Greyhound, 16, 
commenced framing. In all, 568 guns. The Howe is being framed 
by the old superannuated shipwrights employed for that specitic 
purpose, and it is astonishing how exceedingly well they get through 
that service, heavy as is the scantling of the timber with which they 
have to contend. 
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Licuts at Sea.—It has been observed that collisions at sea are 
constantly increasing in number. We might naturally expect that, 
as the highways of the ocean are more closely crowded every year by 
the messengers of commerce, and lives and property embarked on the 
sea are placed in greater jeopardy, our navigators would increase 
their watchfulness, and sail with greater caution than before. But 
facts seem to contradict every expectation of this kind. With an 
increase of the risks incident to navigation many shipmasters seem 
to increase their recklessness. Fairly at sea, they seem to have no 
thought of any dangers except those which may arise from the 
winds and the waves. Sail is not shortened because the night is 
dark, nor is the vigilance of a sleepy watch stirred up except by that 
ceremonious growl of the officer of the deck to * keep a sharp look- 
out forward there !""—which means nothing unusual, and is generally 
answered by a grutl “ Aye, aye, Sir!” from under the weather rail. 
The man at the wheel is so situated that he can see no object about 
the ship’s head; and even in clear weather his sight is ob- 
structed by the houses, boats, and hamper which lumber the 
deeks of our modern ships. In fact, as vessels are sailed 
now-a-days an escape from a collision is a matter of chance; and, 
according to reliable statistics, even this chance is becoming 
smaller every year. Every shipmaster who makes a collision at sea 
should be held accountable to a legal tribunal. In almost every 
instance it will be found that the collision was the result of gross 
carelessness or stupidity. It cannot be considered merely as an acci- 
dent, for it might have been avoided by proper care and precaution. 
It generally occurs at night, and as often on a cloudless as ona 
dark night. The watch on deck is drowsy; there is no Jook-out on 
the fore-castle ; the helmsman’s eye sees nothing below the weather- 
leech of the topsail ; there is no light either on the bowsprit or in the 
rigging; and the ship presses on her course as if she were sailing 
alone on a shoreless ocean. Whiat is there to be troubled about as 
long as the weather is fair? In nine cases out of ten these are the 
circumstances of every collision at sea; and yet nobody is held 
accountable! There is one method which will tend to stop the 
increase of these disasters. It is a law requiring every sailing vessel 
to carry a bright light every night at sea. There is no such law now; 
but in a few well-regulated ships a regard for safety has established 
the custom of carrying a light, which, however, is not obligatory. 
This light should be a strong reflecting lantern, placed on the bow- 
sprit cap, which, though it might not infallibly determine to others 
a vessel's course, would always show to others that danger was ap- 
proaching, and would warn them to avoid it. Lights in other parts of 
the ship would be useless. The sails and rigging would partially con- 
ceal them, and their rays, falling on deck, would blind the eyes of a 
wakeful watch, and prevent objects being distinguished beyond the 
line of the ship’s rail. The bark Adriatic, which recently ran down 
the steamship Lyonnais, had no bow lantern, and though Captain 
Durham saw the steamer’s lights, and knew what course she was 
steeri g, he, showing no light himself, did not think it worth while 
to take measures to avoid a collision! If he had made his ship vis- 
ible by a brilliant light in the bow the steamer would have known 

















exactly where he was and how he was standing, and she could have 
sheered out of his way when she found that he continued to bear 
down upon her before the wind. Captain Durham has not been 
severely blamed for this collision, because, light or no light, he had 
legally the right of way, in preference to all steamers. But if he had 
paid as much regard to the value of human lives as he did to his own 
legal rights in that case that dreadful disaster would never had oc- 
curred. There is a universal law for steamers’ lights at sea—a bright 
white light at the foremast head, a green light on the starboard side 
and ared light on the port side, the coloured lights constructed to 
retlect outward upon the water only. Why should we not have a 
similar law for lights on s:iling vessels at sea? It certainly would 
tend to prevent those fatal disasters which all who go down to the sea 
in ships have now great cause to fear.—-.\ew York Times. 


Evepruant’s Ivory, &c.—Dr. Livingston, at the Society of Arts, 
gave the following particulars on the above subject. He said he had 
seen the elephant wild, and he thought he might mention what Pro- 
fessor Owen had not had an opportanity of observing. that the ele- 
phant affords one of the best tests of courage that exists in the 
world. The Africans believed so, and if a man killed an elephant 
he was able almost to do anything in the way of hunting. If a man 
went to hunt an elephant with dogs. the elephant was totally incapa- 
ble of attending to the man; his attention was taken up with the 
dogs. He was to be seen standing quite perplexed with the dogs; 
sometimes he went on his knees, trying to kill them; and sometimes 
he put his head against a large tree, pushed it down, and tried to 
catch them. Any person who went to hunt with dogs did not -how 
much courage. Those who hunted them in Ceylon went up to them 
and killed them, but in Africa they did not seem to have so mach 
courage as the officers in India. Generally in Africa the hunter 
stood at the side of the elephant, and if he got within thirty yards of 
him, he could kill him with, on an average, about thirty balls, but if 
the hunter stood further off, it required about fifty balls to kill the ele- 
phant. On going north he found the number of animals increase, 
but they were not of such large growth as in the south. ‘Towards the 
southern part they were twelve feet high, and he found that much 
further north they were three feet lower, but the tusks were much 
larger in those small elephants. In the country that was undisturbed 
by man, and where there was abundance of rain and quiet, the 
tusks grew more regularly than in the country where the animals 
were more disturbed, as they are in the south, where the people have 
fire-arms. That was the reason why the tusks of the elephant in 
the north, with abundance of food, grew larger than those in the 
south, where they had to travel about during the day for pasture. 
The elephants were in such numbers that he could not calculate at 
all when they would become extinct. Some imagined that the 
elephant would live two hundred years; he believed that was the 
data formed in India; but in Africa he had seen a great number of 
young elephants—small calves, like that recently brought to this 
country—and he very often saw otbers, half-grown, following the 
same dam. 


An American Sream-Barrery.—The Harbour steam-battery, 
which has been building at Hoboken for some time past, by Mr. 
Stevens, is being roofed over, preparatory for winter, as the work has 
been suspended, except on the engines. ‘It is still carefully screened 
from public view, and visitors are seldom admitted. The original 
projector having died, the work is carried forward by a surviving 
brother. Among the estimates of appropriation by the United 
States’ Government for the ensuing year is 86,717 dols. for this 
enterprise. She has been planked up to the main deck with heavy 
iron plates, and amidships the planking had been extended several 
feet higher, for the protection of the machinery. It is understood 
that other layers of plates are to be added, so as to make a wall at 
least six inches in thickness, proof against shot and shell. The 
appropriation already made and expended for this object was 
250,000 dols. In addition a large amount has been expended by the 
builder in the excavation of the dry dock in which to construct the 
vessel. The length of this iron battery is about 400 feet. She will 
be equipped with a heavy armament and furnaces for heating shot, 
and be propelled by steam-power, at unusual speed. It is asserted that 
she might be run into any ordinary vessel, cutting her in two. This 
work was commenced, after a long series of experiments, under the 
supervision of Commander Stewart and Colonel Patten, representing 
the army and navy, to determine the penetrating power of common 
shot upon plates of iron. Their report was satisfactory, showing 
that wrought-iron plates, 4) inches in thickness, formed a perfect 
defence against a solid 64 1b. shot, fired at a distance of ten yards, or 
that successive layers of iron plates, with intervening spaces, were 
equally eflicacious. The Secretary of the Navy was soon after 
authorised to contract for the work here noticed. For harbour 
defence, such a craft as this must prove highly efficient—moving 
about rapidly, choosing its positions {at pleasure, regardless of the 
most formidable missiles of the enemy, and hurling its heated shot 
and other projectiles in every direction, the havoc committed would 
be fearful. The cost of this “ infernal machine,” complete, has been 

' 





estimated at 1,000,000 dols.—New York Journal of Commerce. 
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Ti first part of the improvement consists in supporting the frame 
or bar of the ploughing, hoeing or scarifying instruments by two 
bars jointed thereto, which bars are jointed to, and supported from, 
the frame or carriage or implement or machine. The bar or 
frame supporting the instrument is held by these jointed bars ina 
position parallel, or nearly so, to the surface of the and, and also to 
the carriage or travelling frame of the machine, and maintains, con- 
stantly such parallelism when raised out of, or when depressed and 
inserted into, the ground. The upper ends of the supporting bars 
project above the joints, whereby they are connected to the carriage, 
on which joints they move as fulcra. These upper ends of the bars 
are connected by a rod or rods to lever arms projecting from a suitable 
barrel, to which rotary motion is given by hand, lever, wheel-gear, 
or other suitable means, whereby the levers and rods before men- 
tioned may be forcibly acted on to move the supporting bars on their 
fulera, and so act on them as to elevate or depress the operating in- 
struments. A plough, scarifier, hoe, or similar instrument, may be 
attached to the instrument frame, and so applied and adapted for 
ploughing, hocing, paring, or scarifying the ground. 

The improvements in horse-hoes, or hoes acted on by power, con- 
sists in mounting the hoeing instruments in a frame, which is fitted to 
the carriage in such manner that it has a traversing motion from side 
to side independent of the travelling carriage, in which motion it is 
ce atrolled by a rack and pinion, or other suitable mechanical equiva- 
lent, actuated by the attendant walking behind. Any requisite 
number of hoes are fixed in this hoe-frame, and the attendant has 
merely to notice one row of the crops between which the hoes are 
operating, and so regulate the position of the hoe-frame from side to 
side, by the means before-mentioned, as to keep the hoes travelling in 
a position parallel with the rows of crops, and this quite independent 
of any little deviation from such parallelism that takes place in the 
carriage of the horse-hoe over the rows of the crops. The rows of crop 
sown by the drill being parallel to each other, by noticing and regu- 
lating the instruments between one row, all the others occupying the 
breadth of the machine, being in the same frame, will be simultane- 
ously guided, and may be kept in the requisite proximity to the crops 
without liability to injure the plant. 

The illustrations have reference to the first part of the invention. 
Figure 1 represents, in side elevation, a series of ploughs, mounted 
and titted according to this invention ; and Figure 2 is a plan of the 
same. A, A, is the framework of the implement, of flat wrought- 
iron bars, suitably stayed, and bolted or rivetted together. — It is 
mounted on four wheels, B, B, and C, C; B, B, being titted on the 
short ends of two levers, D, D, the fulera, a, a, of which are fixed to 
the sides of frame, A. These levers, by altering the position of the 
wheels, serve to-adjust the frame at a greater or less he ght from the 
ground; they are tixed by means of pins inserted throuczh them and 
the tixed ares, EF, E. The frame, A, A, may also be raised or low- 
ered by the leading wheels, C, C, which may be adjusted in a similar 
manner; the upright shaft, A', connected with the axis, i', being free 
to slide through the boss, K', of the frame, A. The elevation or de- 
pression of the wheels, C, C, is controlled by the hand-lever, F', 
whose fulerum is at r', the short end of the lever being connected to 
Ai by a swivel, m'. This lever is adjustable, and is tixed by a pin 
through the are G'; an arm, H),is also attached to the axis, #!, which 
is fixed by a pin to a link, m, of the traction chain, which tends to 
keep the axis, t', of wheels, C, C, at right angles to the line of trac- 
tive force. I, F, are the ploughs, the frames, G, G, of which are 
supported at two points, ¢, ¢, by pin-joints of the pendant lever-arms, 








The shaft, L, by 
which the instruments of culture are operated so as to raise them out 
of, or to depress them further into, the earth, has fixed on it a spur- 
wheel, A, which gears into a stud-pinion, 7, fixed toa wheel, &. The 
wheel, 4, gears into pinion, /, mounted on the shaft, m, which carries 
a hand-wheel, N, whereby the attendant communicates motion to the 
shaft, L, and whereby he has suflicient power to actuate the whole 


larly substituted and used with this machine. 


number of ploughs simultaneously. ‘The position of the ploughs, re- 
presented in black lines, show them as when inserted in the earth to 
the extreme depth, according to the position of the carrying-wheels 
B and C, while the position represented in red lines shows the position 
and movement that takes place to raise the ploughs out of the ground. 
In ploughing, the several ploughs may be regulated and adjusted in 
any position between the highest and lowest points, so as to plough 
at any intermediate depth required. It will also be observed that the 
wheels, B and C, may be so arranged as to permit a greater depth of 
ploughing than here shown, the principal object of the sifting-wheels 
being to raise the ploughs well up when the machine is moved from 
place to place. In order to guide or steer the machine, the fore 
wheels are free to turn round on the vertical axis, /!, in which they 
are controlled by a long connecting-rod, 2, fitted on an upright pin, 
y!, on the axis, ii. This rod, 2, is carried through guides, and is 
jointed at x! to the short arm of a hand-lever, z, mounted on a fixed 
fulerum at z!, and which works round on a bar, z*, on the under side 
of which are a series of retaining notches into which the hand-lever 
2, fits. By springing the hand-lever downwards it escapes the re- 
taining notches, and may be moved round, and thereby impart 
motion to i', on its vertical axis, Al, and so guide the machine in any 
required direction. In turning reund at the headlands the rod, z, 
must be taken otf the pin, y, altogether to permit the necessary extent 
of motion. In ploughing the attendant walks behind the machine, 
which travels with the off-wheel in the last furrow of the course 
before made, and with the near wheel on the land. Having set the 
ploughs to cut the required depth, he fixes the hand-wheel, N, which, 
under ordinary circumstances, need not be again moved till he turns 
round at the headland. His attention may therefore be given almost 
exclusively to guiding and otherwise keeping the machine in its true 
course. This machine may be drawn by horses, steam, or other suit- 
able power, and may be regulated by one attendant, walking behind, 
who inserts the ploughs and adjusts the depth of the ploughs in the 
ground by the hand-wheel, N, as described, and controls the direction 
of the machine by the steering lever, z, acting on the fore-wheels, as 
before described. In turning at the headlands the ploughs are of 
course raised, as seen in the red lines. The ploughs are arranged at 
a sufficient distance from each other in the breadth apart to suit the 
breadth of soil to be taken by each plough, and behind each other, 
so as to permit the soil of the first plough to be turned completely 
over before the next plough turns the next part of the soil in succes- 
sion upon it, and so on throughout the whole nu:nber employed. 


JOHNSON’S MODE OF MOUNTING MARINE 
NOMETERS. 
PATENT DATED 9TH May, 1856. 
Tue object of this invention is to neutralise any magnetic polarity 
that may exist in the balance of marine chronometers. The object 
it is proposed to effect by causing the chronometer to revolve slowly 


CHRO- 


| on its own vertical axis. 


Hi, 1. These levers are severally mounted on pin-joints, d, d. in the | 


framework, A, A. The levers, H, are carried above the frame, A, the 
upper ends being jointed to rods, K, K, which connect all four of the 
levers, Hl, with the upright arms, e, ¢, of the cross-shaft, L. This 
shaft, L, is strongly supported in bearings, f, f, and is free to oscillate 
for the purpose of communicating motion to the plough-gear. The 
arms, I, are simply jointed to the frame, A, at g, g, whereby to sus- 
tain the ploughs, but which are wholly controlled in the position by 
the levers, H. The plough-frames, G, G, are suitably constructed to 
carry the several parts of the plough. In the elevation only three 
ploughs are represented, the fourth and last, M, being in the shape of 
a scarifyer, for which the same implement is adapted, as represented 
in the plan. In the plan seven implements are represented as being 
of a breadth more in accordance with the breadth of land usually 
operated on during that operation, The elevation, Figure 1, will, 


however, equally well represent the side elevation of the scarifyer, | 


the only diflerence being the substitution of scarifying tools instead 
of plo-shs, Toes, and other tools or imjlements, may also be simi- 














Fig. 2 isla perspective view of a chronometer in its box, with the 
improvements adapted thereto, a part of one of the sides being broken 








away to show the mechanism'for actuating the gimbals; and Fig. 2 
is a longitudinal vertical section of the same. The sides of the box 
are shown at a, a,a,a. The chronometer 4 is mounted in gimbals 
c, ¢, in the ordinary way ; but the outer ring d of the gimbals, in- 
stead of being hung upon centres attached to the sides of the box, is 
placed upon rollers e, e, e, e. These rollers turn on spindles ,fixed to 
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the box, and one of them carries a spring barrel f and a large toothed 
wheel g, which drives the pinion / with the escapement and train of 
wheels belonging thereto; the head of the spindle of the spring 
barrel f is made square, and passes through the side of the box, where 
there is a keyhole for the admission of a key, whereby the clock or 
watch movement is wound up. The ring is kept in its place on the 
rollers e, e, by the brass arms i, i, under which it moves. 





Currrorp’s Mopr or Lowrertnc Boars.—According to instrue- 
tions from the Admiralty, the storeship Dee is to be fitted with 
Clifford’s method of lowering the ship’s quarter cutter. Further 
experiments have been ordered to take place on board the Com- 
modore’s ship Fisgard, at Woolwich, in order to develope more 
fully the advantages to be obtained by the substitution of Clifford’s 
principle. The iron paddle-wheel steam vessel Antelope, about to 
proceed to the West Coast of Africa, is also ordered to be provided 
with Clifford's plan of lowering the ship's boats. 

CoMMUNICATIONS ON Sutps.—The acoustic system of communi- 
eating from deck to deck, or from or to aloft on board ship, having 
answered so well in the British Navy, the Admiralty have ordered 


all ships to be supplied with the tubes. 
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Tis invention consists of the machinery for rolling, squeezing, or 
compressing iron, at that stage of the manufacture at which the iron, 
having been puddled, is subjected to compression, previous to being 
rolled into bars or made into other forms. Figure 1 represents in 
vertical section, and Figure 2 in front elevation, one of the machines 
constructed according to this invention; a, 6, are rolls situated over 
one another; ¢, d, are small rolls situated in a horizontal plane. The 
rolls a, b, are not cylindrical, but have a transverse section, the 
figure of an involute curve—the radius of the curved surface passing 
uniformly from a minimum to a maximum. The rolls a, b, rotate in 
the same direction, their opposed faces moved consequently in oppo- 
site directions, and anything placed between the rolls a, 5, is sub- 
jected to a rolling and compressing action. The side rolls ce, d, 
prevent the mass of iron e from falling from its place. The ball of 
iron is introduced between the rolls a, 6, when these portions of the 
rolls of shortest radius are opposed to one another, the ball being 
introduced at the point marked f A cavity may be cut in the 
upper roll a, at its smallest diameter, for the purpose of more readily 
permitting of the introduction of the mass of iron. The surfaces of 
the rolls a, 6, are furnished with a series of teeth, as represented, so 
as to give them a better hold of the ball of iron. The mass of iron 
introduced at f, is, by the rotation of the rolls a, b, compressed and 
rolled into a cylindrical form, without any lapping or doubling of 
one portion of the iron upon another. The side rolls c, d, are made 
to slide horizontally, so as to follow the ball of iron e, as its diameter 
diminishes. This sliding is effected by the collars 1, m, of the rolls 
e, d, sliding in the slots g, h; cambs i, &, by their rotation, forcing; the 
journals /, m, towards each other, as the size of the ball e diminishes. 
The rotation of the cambs i, 4, is produced by the axes of the said 
cambs being geared in any convenient manner to the axes of the 
rolls a, 6. During the time that the ball e is being compressed by the 
rolls a, b, the ball is subjected to compression in the direction of its 
axis, or as it is technically called, the ball is “ upset ” by means of 
compressing or percussive machinery acting on one or both ends of 
the ball. The nature of this ** upsetting” machinery will be under- 
stood by reference to Figure 2; 2, is a ram or plunger sliding hori- 
zontally upon the rollers 0, 0, the said ram 2, passing through a hole 
in the framing of the machine, and striking the ball e on its end. 
The ram n may be actuated by a horizontal shaft having a crank, to 
which the ram is jointed by a link or connecting rod. The rollers o, o, 
may also be put in motion, so as to assist the motion of the ram x, 
or instead of the rollers 0, 0, two pinions may be employed, engaging 
in a rack on the underside of the rain x; or the ram may be 
actuated by a quick threaded screw being made to give to it an 
alternating motion. The working of the ram x is independent of the 
working of the rolls a, 6, so that the upsetting action of the said ram 
may be continued while the rotation of the rolls a, 5, is stopped. 
When the upsetting is effected on one side only, then one of the rolls 
a, b, is provided with a flange similar to that represented at g, Figure 
3. A ram is sometimes placed on either side of the machine, in which 
case the rolls are without a flange, and the pinion 7, by which motion 
is communicated to the rolls, is hollow, so that the second ram nt 
may act through it. Instead of “upsetting” the ball of iron by 
means of percussive or compressing machinery separate from the rolis 
a,b, it may be eflected by means of flanges on the rolls themselves, 
the flanges not being parallel, but having an undulating or zig-zag 
figure on their faces, the projecting part of one face being opposed to 
the depressed part of the face of the other flange; it is preferred to 
make the undulating surfaces of the flanges of the rolls by inserting 
pieces of steel on those parts of the flanges which project. The ball 
when acted upon by the rolls is compressed laterally by the flanges. 
The bearings of the rolls a, b, Figures 1 and 2, may be provided with 
springs, so as to permit of a small amount of yielding in the rolls. It 
is preferred to apply the springs in the following manner:—On the 
tops of the screws p, p, are placed pinions, with which a toothed 
wheel between them engages. On the toothed wheel an arm or 
lever is placed, and the spring is applied to the arm or lever. The 
screws p, p, have four or more threads, so as to be quick acting, and 
capable of yielding when the resistance of the iron between the rolls 
is greater than the pressure of the springs. The patentee describes 
also a modification of the machine, shown in Figures 1 and 2. In 
this moditication, the rolls are not placed over one another, but in an 
inclined position. By this arrangement only one side roll is required 
to prevent the ball from falling from between the rolls; the “up- 
setting ” 
connecting links. 

The second part of the invention consists of improvements on a 
former patent for machinery used in the manufacture of iron. These 
improvements are illustrated in Figure 3, which represents in section 
a machine; they consist in the use with the machine Figure 3, of a 
ram, such as is represented in Figure 2, or of tworams. ‘There is a 
flange q on the lower roll uw, and in that part of the flange marked g! 
is inserted a piece of steel. The ball is “upset” between the ram 
and the flange q, the principal action being against that part of the 
flange in which the steel is inserted. When two rams are applied 
with the machine Figure 3, the bottom roll u is made without a 
flange, the “ upsetting” of the ball of iron being effected between the 
two rams only. Sometimes the ends of the rams are of a trian- 
gular figure (in the figure they are circular) so that they may more 
completely occupy the space between the rolls when the rolls have 
approached each other closely. The end of the ram may be made of 
steel, either forged on to the ram, or inserted by screwing, or other- 
wise. To the machine represented in Figure 3 are applied the four 
or quick threaded screws, for the purpose of pressing upon the bear- 
ings of the rolls, and a spring is applied to the screws in the manner 
already described. The large rolls of the several machines are made 
hollow, so as to permit of the circulation of water through them, for 
the purpose of cooling them. The ball, after it is delivered from either 
of the machines represented, is received upon an inclined plane ¢, 
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is effected by rams, which may be actuated by cranks and | 
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| Figure 3, down which it passes on to a pair of rolls w, x. These rolls 
have ribs of teeth on them, and revolve in the same directions, but 
at different speeds. By the action of these rolls the ball is cleaned 
from scoria, the ribs on the rolls scraping off the scoria, which falls | 
down between the rolls. 

The patentee’s improvements in the machine, Figure 3, consist in | 
the application thereto of the four-threaded or quick screw, the single | 
or double ram, the undulating or zig-zag flanges, and the two rolls | 
w, x, for cleansing the ball of scoria. When it is desired to make a | 
bloom of larger than the ordinary size, two or more balls are joined | 
| together, by pressing them in a chamber or hopper, previous to 
putting them into the blooming machine, first described, which, in 
this case, is of larger size than when an ordinary bloom is required. 
In converting balls of iron into slab moulds, a pair of rolls is used, 
the lower one having flanges between which the upper roll works ; 
the flanges being thicker in one part than in another, so that the 
distance between their opposed faces is greater at one point than at 
another. The ball is introduced between the rolls when the greatest 
width between the flanges is presented, and as the rolls rotate, the 
narrow part of the roll carries forward the ball, which is rolled out 
into a slab mould. The ball may be passed through the roll several 
times. 





KNIGHT'S APPARATUS FOR AERATING LIQUIDS. 
PATENT DATED 17TH May, 1856. 
Tuts invention has for its object improvements in apparatus for 
aerating liquids; and consists of casting the separate parts of the 
vessels employed of metal tin, and combining such parts by solder- 
ing; also in applying a valve to the syphon or pipe; by which im- 
provements not only will the metal tin present a pure metal to the 
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and in the act of aerating water or other fluid. a is the vessel in 
which the water or liquid is aerated ; 6 is the vessel in which the gas 
is generated. The vessels a and 6 are made of metal tin, each 
vessel being made in separate parts and then soldered together. It 
is preferred that the tin should be pure, but it may to some extent 
be alloyed, so long as the alloy will not be injuriously acted on by 
the acid. cis acovered outlet at the upper end of the vessel a, the 
screw cover being suitable when used with a washer or washers to 
render the passage fluid tight; dis an opening to receive a cock or 
tap. The vessel a, a, with its uprer end may be made in one 


| casting, and the end a! afterwards fixed by solder; or the cylinder 
| a may be made by bending a sheet into a cylindrical form and by 
| soldering up the seam or joint, the ends ‘ ving tixed by solder. d: is a 


tube of tin, or of such an alloy of tin as will not be injuriously acted on 
by the acid and acid gas. This tube is slcered at one end to the end 
a' of the cylinder a; the other end of this tube is formed witha 
screw, as is shown, and it receives the | ent tube d* of tin or tin 
alloyed. The other end of the tube d* i. formed into a finely per- 
forated rose head d* Where the parts d', d*, are connected a tube 
JS is introduced ; this tube is made in two parts, which screw 
together, and their two outer ends receive finely perforated silver 
dises fi, which are fixed in position by the screws f*. Into the 
lower part of the tube fis fixed the valve x, with its seat and frame. 
The valve and seat are preferred to be of silver, and pressed on by 
a silver-coiled spring x', acting with a tendency at all times to close 
the valve. .* is the seat, which is made externally, so as to screw 
into the lower portion of the tube f sutliciently far to admitof a 
finely perforated silver dise f being interposed between the two 
parts of the tube f, and yet allow of the valve rising when pressed 
on by the acid gas from below. Ip the upper part of the frame 
of the seat of the valve a guide 2° is fixed, through which the stem 
of the valve x slides, the spring 2! being placed between the guide x* 
and the upper part of the valve z. The part of the apparatus bis 
made in like manner with that described in respect to the vessel a, 
and of metal tin, or tin alloyed. The vessel + has two ends c', e°, 
either of which may be made with or both may be affixed to the 
cylinder b, which may itself be made in any of the ways suggested 
in respect to the vessel a. The vessel } is divided by a partition e°, 
there being an opening at c‘, covered by a screw cap suitably arranged 
for closing the same fluid-tight, and this compartment is for re- 
ceiving the acid. c* is another opening, capable of being closed fluid- 
tight by a cap, and into this lower compartment the carbonate of 
soda or other material is introduced through the opening ec’. The 
vessel 6 is soldered to the vessel a, and fixed in a frame, by which 
the whole apparatus above described will be complete, and be in a 
condition for use. In order to use this apparatus, water or other 
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| at the upper end of the vessel a; the passage 


liquid to be aerated is to be put into the vessel through the opening 
s then to be closed, or 
the liquid may be introduced into the vessel a after charging the 
two compartments of the vessel b. The vessel a, }, in order to be 
charged is to be held in a horizontal position ; acid is to be intro- 
duced through the passage ct by a funnel, but not to such an extent 
as to come up to the opening c®; the passage c! is to be then closed 
fluid-tight, carbonate of soda or other material is to be introduced 
into the lower compartment of the vessel 6 through the opening ce’, 
and that epening is then to be closed fluid-tight, on causing the 
vessel a, b, to be inclined, first with one end and then the other end 
downward, the acid will escape at the opening e°, and by the pass- 
ages c7 it will get into the lower compartment of the vessel 6 and 
carbonic acid will be evolved, which, passing through the openings 
c?, will flow through the tube, overcome the pressure of the valve 2, 
and pass into the fluid in the vessel a, and aerate the same. When 
the vessels a, b, have well been agitated, and the acid has been 
caused to pass from the upper to the lower compartment of the 
vessel 4, the apparatus may be allowed to rest; the aerated liquid 
may be drawn from the vessel a at the cock or tap. The form of 
the apparatus may be greatly varied so that the patentee does not 
confine himself to any special forms of the several parts, so long as 
the principal parts of the vessels a, 4, are made of metal tin, or tin 
only so much alloyed as not to be injuriously acted on by the acids 
employed. 





Pusiic Works 1x AustrattA,—Contracts have been accepted for 
providing locomotives, rolling stock, &c., from England for the 
Melbourne and Williamstown Railway, the successful tenderers being 
Messrs. De Pass, Brothers, and Co., at } per cent. upon the English 





prices. ‘The same firm have also contracted for the supply of 18,000 

| tons of rails. ‘Tenders have likewise been invited for the supply of 
110,000 sleepers for the Melbourne, Mount Alexander, and Murray 
River Railway, and the branch line to Williamstown, and for a three- 

| rail fence on both sides of the main line for 20 miles from Melbourne 


| each composed of several parts. 








acid and chemical substances employed, but the parts of which a 
| vessel is composed may be more securely put together and the joints 
| made more complete than when employing earthenware vessels 
And in order that such vessel may 
have axes fixed thereto, it is placed in and retained securely within 
an iron frame having axes fixed thereto, and by introducing a valve 
in the syphon or pipe the passage is stopped except in one direction. 
The illustration shows a section of the apparatus when in use, 


| Tenders have been received for the supply of a large quantity of 
| rolling stock of colonial manufacture, but have not yet been decided 
upon. ‘The railway from this city to St. Kilda is being rapidly pro- 
| ceeded with, and the line from Melbourne to Geelong will be opened 
| for traflic throughout, it is confidently asserted, in February next. 
| The new Houses of Parliament are being pushed on with great vigour, 
|as they will be required for occupation early in November. The 
construction of the telegraphic line connecting Melbourne, Kyneton, 
Castlemaine, and Sandhurst is rapidly progressing towards comple- 
tion. The Geelong and Ballarat line is also in a forward state, and 
| communication between these places will be established, it is expected, 
| on or before the Ist of December. The survey of the North-Eastern 
| line, to connect Melbourne, Kilmore, Seymour, Benalla, Beechworth, 
| and Belvoir, is now in progress. The construction of She Western 
| line, embracing Geelong, Ballarat, Raglan, Warrnambool, Belfast, 
| Portland, and Mount Gambier (about 250 miles), will be proceeded 
| with during the ensuing summer. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








WHITGREAVE'S LOCOMOTIVE. 
“ Damp: >t quod non intelligunt.” 

Srr,—I am sorry to see tli I left some few of the “cocks "ina 
half-alive and half-dead state. It is a peculiarity in these birds 
that their tenacity to life is almost as great as that of a cat. I 
had the best intentions of despatching them quickly, and, there- 
fore, must not be accused of cruelty if one or two out of a great 
number have not been properly garotted. However, there are 
instances on record of these birds having given a short crow when, 
to a!l appearance, life has been extinct; but this has been attri- 
buted, and no doubt correctly, tu a mere spasmodic affection of 
the lungs. ; . 

I did think that “a word to the wise would suffice,” but it 
appears that “a nod is as good as a wink to a blind cock.” 
I must, therefore, have recourse to their own peculiar style, 
viz., illustration by diagram, which I “hope will effectually 
enlighten the minds of the “learned society.” We shall certainly 
next require diagrams to show how two semi-circles can be so 
arranged as to form an entire circle. ; 

A “Mechanical Engineer” does well to conceal his real name, 
for his abilities are most certainly no credit to him. For the 
most part he draws the idea correctly : he tells me “ where the 
cross head should be” (at D), and “ where my cross head would 
be” (at C), and yet he cannot perceive that this very difference is 
made up by the eccentric. He puts an eccentric on the crank 
pin, makes no account of it in his calculations, and exclaims, 
“Of what use is the ‘eccentric arrangement?” Why to such a 
head I should say of no use. He appears a great deal more au 

‘ait at Barnum’s tricks than with his compasses, and he 
evidently estimates others’ actions and motives by his own. 

There is another gentleman, however, who appears in print 
under his own name—Mr. Thornton. To this party I would 
say, Dignus vindice nodus. Heendeavours to get me out of a diffi- 
culty I never was in, and falls himself into that very error which 
I, in common with himself and many others, have been loudly 
condemning. 

Is it possible that Mr. T. cannot see that it is a matter of per- 
fect indifference to the turning of the wheels whether he 
attaches his connecting rod to a cross head on the left or the 
right hand side of the crank. The difficulty is simply this, that 
as the connecting rod has to rise to a verticil position it is too 
long when it comes into a horizontal position. How, in the name 
of everything most stupid, does he remove the difficulty by 
lengthening the piston rod? It is not worth while criticising the 
rest of this production, but placing one slide rest on a moving 
axle is indeed a brizht idea. As a reward for the high order of 
talent exhibited in his diagram, Mr. Thornton must certainly be 
declared president for life of the “learned society.” 

The “expense, complication, wear and tear, wheels, eccen- 
trices, levers,” complained of by Mr. T., may apply to his 
own curiosity, but not to my invention. 

Mr. Windus must give me credit for being as sharp as him- 
self, and [I should recommend him a little more practice with 
his compasses, by the aid of which he may yet discover the cor- 
rectness of my views and the error of his own. 
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¢, ¢, the centre of wheels, or cranks when in a horizontal position 

a,a,a, the line formed bythe piston red and connecting rods, when in 
a line 

b!, 62, the connecting rods. The space between the arrows being the excess 
of length in the connecting rod over that of the base line, so that when they 
come into action in the horizonta! line, the connecting rod J! is shortened by 
the eccentric Q, and the eccentric P alternately shortens the connecting 
bar 02, 

« Simplex munditiis,” 

Perhaps the above diagram may throw some little light upon 

this matter in dispute. 


Rugeley, Dec, 29, 1856. JosEPH WHITGREAVE. 





WHITGREAVE'S LOCOMOTIVE. 
Srr,—As Iam one of the “learned society,” [ once more beg 
permission to offer a few remarks on the discussion of ‘* Whit- 
greave’s Locomotive Engine.” 

I certainly did not expect to see, in your last number, a reply 
to Mr. Whitgreave’s vague defence of his engine, as he only 
corroborated the statements of his opponents by enlarging the 
diameter of the crank pin, and placing the centre of it nearer the 
axle. 

What will Mr. Whitgreave think of Mr. S. Thornton's sug- 
gestion in your last number? one of the “earned.” No eccen- 
tric form” wanted, no sliding, no shortening and lengthening 
the connecting rods. Mr. Whitgreave states in the same number 
that Mr. Bodmer's “steam cylinder must be twice the length of 
his own cylinder, and, consequently, the consumption of steam 
double ;” but mark, he does not say that Mr. Bodme's engine 
would be double the power of his engine. A very long and 
valuable paper on “The advantages of working engines with 
high-pressure steam expansively and at great velocities, and of 
the compensating or double-crank system,” as introduced by 
Mr. Bodmer, will be found in the “ Practical Mechanic and 
Engineer's Magazine, vol. ii, second series. 

Now, a few words to Mr. J. H. Elliott, jun., one of the (so 
called) “learned society.’ He says, in your number of the 5th 
inst., if Mr. Whitgreave's engine were “ constructed with the 
cranks in the vertical positiou, one wheel will continue revolving, 
and the other moving backwards and forwards through an are of 
somewhat less than 180°: the same would result if the con- 
necting rods, &c., were of shorter length—viz., long enough to 
join the cranks when they were horizontal.” To this 1 must say 
he is quite in error: if the cranks be vertical at the same time, 
it is an impossibility to get one full turn from either of the 
wheels. Take the distance from centre to centre of the cranks 
when vertical ; which distance will be the same from the inside 
of the circular path of the one crank to the outside of the 
circular path of the other crank, taken horizontally? Now, 
suppose we assume one crank to be horizontal inside the wheel 
next the cylinder, the distance between the cranks then would 
be greater than when in the vertical position, because of the 
connecting rods approaching a straight line, consequently the 
other crank would be thrown beyond its own path, which is 





impossible. Then it follows, that neither of the cranks can be 
brought horizontal next the cylinder: they can only pass the 
horizontal line, on that side of the axle away from the cylinder, 
and each wheel will move backwards and forwards through an arc 
of somewhat less than 360°. If the connecting rods, &e., were of 
shorter length to suit the cranks, the wheels would always re- 
volve in the same direction, but at different surface speeds. 
JOSEPH JEWSBURY. 
Kinver, near Stourbridge, Dec. 27th, 1856. 





LOCOMOTIVE PRACTICE. 
Sir,—If you are not too heavily pressed with claimants to the 
same honour, the insertion of the following would be considered 
a favour by your constant subseriber. ; ! ; 

I fear Mr. Whitgreave’s explanation of his unique machine will 
have only drawn a more malignant hornet’s nest around his ears. 
In the first place, by his before undiscovered element of success, 
for which Iam sureI at least took it,as being the result of a 
hurried block, which is intended to represent an eccentric crank 
pin, with the eccentricity pointing always to the centre of axle. 
Now let us see what is gained by this arrangement, of course 
we must take the centre of the eccentricas the measure or mean 
of crank pin’s motion, and lo, it turns up to actually shorten 
the stroke of piston. I take the crank pin and eccentric as im- 
movable around its own axis, so that a line drawn through cen- 
tre of crank pin proper, and centre of eccentric to centre of axle 
0, would exactly be at the same angle as if no eccentric existed ; 





A, piston. B, B, crank pins showing eccentric. c¢, ¢, graduations on 
periphery of wheels. D, D, pointers. E, E, E, E, angle formed by line drawn 
from o, through B, when at half stroke. 

the evil is in no wise removed neither by altering position of the 
full of eccentric, nor increasing its diameter; for was the centre 
eccentric only } in. distant from the centre of axle, a line drawn 
through the two centres at half-stroke proper, would contain 
nearly the same angle and still point to the same result as some 
of the former “cocks” showed. He ought to have given his eec- 
centric motion contrary to the crank pin, then the object would 
be accomplished. 

If Mr. Whitgreaves would only hang up his model, and very 
carefully graduate the circumferences of his wheel by fixing two 
pointers D, D, and moving bis piston in connexion with wheels, 
he would find that no move of the piston indicated the same 
amount of travel or speed at the circumference, as the wheel speed 
in the inner half stroke of the piston is faster, owing to the angu- 
larity of connect ng rod, by 11in. in a 6 ft. wheel, assuming his 
illustration to be proportionably correct. This must be evident 
by the following: assume the circumference of wheel in round 
numbers to be 18 feet, crank 9 in., length of connecting rod 2 feet 
6 inches, the radiation of connecting rod ends carried out to wheel 
circumference is 54 inches, as shown at E, E, E, E, so that the 
motion of the one wheel is 9 feet 54 inches, while the otherin the 
same time is only 8 feet 6} inches; if the scale is applied to 
graduated circumference, the truth of these figures will soon 
be seen. In his desire to contract his wheel base he has gone a 
little too far, as nothing but a double connecting rod could work 
in the space allowed; then the crank pin would have to be 
lengthened, which is not the case in the illustration. However, 
that could be remedied by simply placing his wheels further 
apart. 

I simply write these observations to point out some of the 
errors in his Jocomotive engine (second edition). 

Liverpool, Dee. 24, 1856. 

(We think quite enough has now been said upon this subject. 
The letter we publish to-day from Mr. Whitgreave clearly proves 
that no amount of reasoning will convince him of the utter ab- 
surdity of his views. Has he no friends? If he cannot under- 
stand how it is that an eccentric fived upon a crank pin with its 
full to the axle, does nothing more than shorten the crank, he 
must be lost to himself and to the world also. His letter is 
amusing, especially when speaking of Mr. Thornton’s proposed 
arrangement, which is really the only one which can save Mr, 
Whitgreave’s from being strangled.] 


J. KEAN. 


THEORY OF THE CRANK, 

Srr,—Should space permit, allow me as far as possible to gratify 
the scientific yearnings of the Wigan Tyro, premising, however, 
that in so doing I shall fail to convinee him that 1 am right, but 
I may persuade him to bring his candle from beneath the bushel, 
and thereby indirectly benetit the “ engineering public,’ whose 
name he so covertly couples with his own in assumed ignorance. 

So far back as 1769, the demerits of the crank asa communica- 
tor of motion, were known and appreciated by Watt, who re- 
jected it from his patent because, notwithstanding its simplicity, 
its application to the single acting engine required a fly four 
times heavier than the sun and planet required, which he 
adopted in preference ; a knowledge of this fact alone will exon- 
erate me from any desire of implying that I had made a dis- 
covery. On the point at issue | have heard engineers, practical 
men too, gravely assert that the eugine gained power by using 
a crank, in the ration of 3°1416:2, because the speed of the crank 
was that much in excess of that of the piston, and “speed is 
power!” ‘Lhey forget where such argument would ultimately 
lead them. Others again urge that no power is lost, and assign 
reasons too manifold for me to enumerate, and which indeed it 
would be wrong for me to do, since I should thereby take away 
the weapons of offence and defence which Tyro is evidently 
burning to use against me, and what credit should I gain from 
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battling with a wasp after I had deprived him of his sting ! 
Lastly, there are many (of whom I acknowledge myself a humble 
follower) who still believe “ there is and must be a loss of power 





in using a crank,” such loss arising from the fact of the power 
being compelled to act at an angle instead of in a straight line, 
at the same time they give it its true value as being the best 
known means of converting rectilineal into rotary motion, more es- 
pecially in the locomotive where speed of parts renders all other 
known contrivances inapplicable. But if John is a drunkard 
must we refrain from accusing him of this bad habit simply be- 
cause we cannot get a better workman? Certainly not. Now, 
with regard to the loss of power and its numerical exponent, if 
a b, represent the connecting rod in the enclosed diagram, and 
be, the crank, the engine is in that position in which the maxi- 
mum advantage is derived from the crank ; but at this point and 
throughout the stroke, the steam presses constantly in the direc- 
tion a c, or ¢ a, while the resistance at the crank pin presses in 
the direction 4 a, the source of motion—the steam force—there- 
fore becomes decomposed into two other forces, which (if a ¢ be 
drawn perpendicular to a 6) are legitimately represented by a d, 
dc, the former a d, being the true motive force, while the latter 
(which I call the lost force) is expended upon the axle or rather 
its bearings, and gives rise to additional friction ultimately ter- 
minating in derangement and destruction of the machine. By 
assigning any numerical value he pleases to a4, and bc, and 
making use of Euc. VI. 8, Tyro can, as I stated, readily assign 
for himself the amount of power lost at this or any other part of 
the stroke—a pleasing recreation of which I am not desirous of 
depriving him during his Christmas vacation. In conclusion, I 
must entirely disclaim any desire to reproduce a discussion upon 
this threadbare question further than it has been forced upon 
me, yet willing to support my opinions at all times by the evi- 
dence upon which they are formed. THE OLD ENGINE. 


P.S.—As Mr. Whitgreave has succeeded in overcoming the 
difficulty presented by the other portion of the “ coalition” bya 
fantastical combination, which none but himself could or would 
propose, without in the slightest degree affecting what I have 
urged, other than by a futile attempt at measuring me by his 
own standard, I leave him to the enjoyment of his triumphant 
success, and the golden harvest he may expect when his engine 
becomes the prevailing fashion. . O. E. 


PATENTS. 
Sir,—Upwards of 30 years ago I made a chemical discovery which 
was considered of sufficient importance to secure the advantages 
by patent. 

The agent through whom I made application returned me for 
answer, that patents could only be granted for inventions, not 
for discoveries. 

Since then I have often seen that the good luck of a patent 
depends on the skill with which the words of the preamble and 
specification are invented, and that original inventors by asking 
protection in a patent have only furnished the means to others 
to rob them of the fruits of their toil and research. Were it to 
serve any good purpose, I could poiat to several proofs of this in 
your own journal. 

With these prefatory remarks, my object in addressing you is 
to inquire if there is no equally sure or better meaus of securing 
a benefit from a useful discovery. 

I know by experience what it is to be exhausted physically, 
mentally, and worst of all financially, in making researches, 
and to have both made and pointed out the application of princi- 
ples, with the only satisfaction of seeing them universally adopted 
in the industrial arts. 

For many years I have known a most simple means of prevent- 
ing injurious water deposits, whether vegetable or mineral, in 
steam boilers, which is the cause of the fibrous tensive strength 
of the iron giving place to the brittle crystalline condition, well 
known to those who have paid attention to the subject. 

Suppose I give my method to the public, the remuneration to 
follow the proof of its utility. Would a penny weekly charge on 
each steam boiler in use be too much to be paid ? 

If a majority of the trade would agree to the proposition, say 
for seven or fourteen years, would not this be a much better 
security for remunerativn than a patent ? 

The gains in saving on fuel and preserving the better condi- 
tion of boilers would be pounds for fractions of a farthing. 

If you can, consistently with your business arrangements, give 
publicity to this, you will greatly oblige, 

An Op Borer. 

Manchester, 24th December, 1856. 


[Our correspondent’s proposal is a very fair one, provided he 
first secures the arrangement with every user of a steam boiler ; 
but setting aside the impossibility of doing this, what does he 
gain by not taking a patent /] 


RAILWAY ACCIDENTS, AND COMMUNICATIONS BETWEEN 
GUARDS AND DRIVERS AND PASSENGERS AND GUARDS, &e. 
Srr,—Allow us, through your valuable paper, to inform your 
correspondent of the 12th ult. (L. C. E.), that the mode of com- 
munication between guards and drivers, and between inter- 
mediate carriages, suggested by him, has, some time since, been 
included, in an improved state, in a patent granted to us; and 
that the sound of the whistle from any of the carriages, as he 
proposes, would, while the train is in progress, be carried towards 
the guard instead of the driver. This is caused by the air rushing 
towards the rear to fill up the vacuum created by the progress of 
the train through the atmosphere. By our plan, the sound of 
the whistle is prevented being acted on by this backward current, 
is conveyed through tubes which come in contact with each other, 
in which the air is undisturbed, and thus made a means of 
carrying the sound in both directions. As these tubes are not 
connected by any mechanical couplings there is no danger of 
deranging any part of the apparatus, nor is there any necessity 
for personal attention to connect or disconnect them, when neces- 
sary to unlink or add a carriage to the train, as, immediately on 
the train being again connected for the purpose of proceeding, 
these tubes come into contact, and are ready to perform their 
office. The guard is provided with powerful bellows to sound 
one or more whistles, by which he can give instruction to the 
driver to “ stop,” “go on,” &c.; intimate to a coming train that 
there is one in advance ; or, should an accident happen to stop 
his train, he can give the alarm, and keep sounding it without 
leaving his van. Every carriage could also sound its alarm in 
conjunction with the guard’s, producing together sounds differing 
from, louder, and more discordant than any steam whistle yet 
used, which could not fail to be heard, at such times, at a con- 
siderable distance in every direction, and thus prevent collisions. 
The guard having an alarm apparatus with him, which he can 
sound nearly as soon as he can speak, prevents the necessity of 
his leaving his van to place explosive signals, &c.—an operation 
which takes up time, and is attended with danger, as by his whistle 
he can intimate to the driver of a following train the danger. The 
necessity for supplying the guard with so independent a means 
of signalling danger is proved by one of the latest collisions. 
Had such means been supplied to the guard of the passenger 
train from Staleybridge to Stockport, the lamentable loss of life 
and serious injuries sustained, on the 3rd inst., at the Denton 
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station, could have been prevented, as the guard, knowing the 
danger his train was in of collision with the two engines following 
it, would have instantly sounded his alarm, instead of losing time 
in requesting the station-master to put on the “danger” signal, 
which, he observed when passing the distance post, had not beer 
done. Our apparatus is simple and not expensive, and the tubes 
can be placed in such situations that they will fit universally to 
any carriage, van, or engine; and by being always attached to 
each carriage, are as ready for conveying sound, when the car- 
riages are linked together, as the buffers in use now are to perform 
their office ; they can be kept always pressing against each other 
by spiral or other springs, which will prevent the external air 
disturbing that which is inside. 

Many plans have been suggested for communication between 
the guards aud drivers, which are valuable to a certain extent : 
such as a rope to pull a bell, a continuous tube to convey the 
sound, &c.; but, as they are connected together, and it requires 
personal attention to disconnect and connect them, the neglect 
of the attendant to do this renders the apparatus objection- 
able. Our objects have been to render unnecessary personal at- 
tention to complete the means of communication, and to prevent 
the sound, made by the guard at the rear of the driver, being 
carried backwards by the current of the surrounding air when 
the train is in motion—a difficulty which has hitherto baffled ail 
attempts to pass sound forwards, except through tubes mechani- 
cally united, but which our plan will overcome. Your note on 
L. C. E.’s suggestion of the whistle, shows evidently that you 
are aware of this difficulty. 

On a future occasion we will give you a description of letters 
patent we have obtained, whereby trains approaching and leaving 
a station, &c., make their own signal without the intervention of 
signal men, which, combined with the above mode of communi- 
cation between the guards and drivers, &c., we trust, when 
adopted, will prevent such terrific collisions as have so repeatedly 
taken place of late (16 from 1st Sept. to 19th Dec., 1856), causing 
the loss of valuable lives, and many serious personal injuries, in 
addition to destruction of property to a large amount. The 
directors of the North-Western and other railway companies, 
have shown a laudable desire to guard against such accidents, 
and, it is hoped, will persevere in securing safety in railway tra 
velling ; but it is to be lamented that, while the lives of the public 
are hourly risked, means are not adopted by the railway autho- 
rities in union to obtain this end. ‘Che Legislature has passed 
Acts to secure, by every possible means, the lives of the miners 
in the United Kingdom, and of those persons employed in cotton 
factories, &c.; yet, how small a proportion do their numbers 
bear to those travelling on our railways who have no such pro- 
tection. 

In conclusion, we beg to state that we have bellows with 
whistle attached, which we shall be happy to show you, or any 
person interested in railway signals, to prove the ease with 
which a signal can be made, and its power, and hope shortly to 
have a model of our second patent ready. 


HALLEN AND KINGSTON. 





Cornwall-road, Lambeth. 





RAILWAY ACCIDENTS. 


Srr,—In my letter of the 15th inst. I briefly described an ap- 
paratus Tarranged in 1851 for the more effectual stoppage of 
trains, which was brought under the notice of the Board of Tiade 
in March, 1853, by the Right Hon. Mr. Cardwell. Before dis- 
missing this part of the subject I may remark that the power 
stated is excessive, as may be readily proved by any one disposed 
to make the experiment. 

The next question under consideration is the breaking of 
driving and other wheel tyres: that the tyres of driving wheels 
are more liable to break than the tyres of subsidiary wheels is 
obvious ; that wrought iron subjected to constant concussion will 
gradually change from the fibrous to the crystalline, is patent to 
all. The hammering action of “balance weights,” togethe: with 
the severe strains imposed upon a wheel when slipping rapidly, 
tends to bring about this change in the quality of the tyre, 
thereby reducing its cohesive tenacity. The fact of tyres (soundly 
welded) invariably breaking at a rivet-hole conclusively proves 
that they are weakened in proportion to the number of rivets 
used, it being similar in effect to cutting a strand ina cable 
The wrought flat spoke or Italian wheel is decidedly the most 
approved wheel in use, the tyre being shrunk upon the centre, 
and further secured by rivets or screw bolts in the usual way. 
That the forces of contraction and expansion are unequal in 
wheels so constructed is as apparent as their effects are mis- 
chievous. This may be obviated in new wheels by welding the 
spokes to the tyre instead of the intermediate “tread,” making it 
truly a solid wrought wheel. Of course it is necessary and 
politic that the tyres be of the first quality, and a little thicker 
than usual. In wheels of this character we have nothing to fear 
from unequal expansion or contraction, the whole being at rest ; 
neither are the tyres injured by being perforated with rivet- 
holes. ’Tis true there are other methods of securing tyres without 
rivets, some of which are not only costly, but very ugly. Many 
of your readers will perceive that the wheel in question is not 
new ; there are hundreds running iu this country as subsidiary 
wheels. That they are correct in principle is beyond dispute ; and 
were they more generally used we should have recorded fewer 
of those thrilling accidents and hair-breadth escapes resulting: 
from tyres breaking. 

Again, axles are not infallible : they occasionally break, though 
not so much from torsion as your correspondent “ ‘I’. H.C.” 
anticipates. His plan, illustrated in your last impression, is not 
new—a Mr. Harrison of Hull entered the patent lists some ten or 
twelve months back with precisely the same thing, of which I pre- 
sume “T. H.C.” is ignorant. The idea of a loose wheel cannot 
be entertained : if I mistake not, that question was settled on the 
Liverpool and Manchester during its infancy. A modification 
of the plan has been in use about iron works and collieries for 
many years—the wagons are drawn by horses round curves of 
40 feet radius (the gauge being 4 feet 84 inches); they have four 
journals instead of two, which is preferable to the long cylinder. 
I trust our friend will excuse me observing that I would prefer 
aseat by my “ain” fireside to a rapid journey ina carriage so 
wheeled. I[ think most practical men agree that the failure of 
axles is mainly attributable to crystallisation ; the absurd plan of 
reducing axles in the centre must materially assist the process ; a 
good stout shaft, and as near parallel as possible, is the best 
antidote against casualties of this kind. 

The system of letting the repairs of the permanent way at a 
sum per mile scarcely adequate to pay for the actual labour 
required is by no means conducive to a good “top.” When we 
hear of three miles of double line entrusted to three or four 
men to keep in running order, we ought not to be surprised at 
engines losing and breaking their springs, and bolting off at a 
curve in search of a better path. 

I cannot conclude these cursory remarks without expressing a 
hope that you (Mr. Editor) will give the subject an occasional 

turn,” to remind railway managers that such a thing as a 





collision is not jet a matter of history; unfortunately they are 
too conservative to admit the possibility of an accident occurring, 
except such as are beyon( the control of man. 
Manor House Works, Long Eaton, E 
29th December, 1856. 


. Eastwoop. 


RAILWAY ACCIDENTS, 
Srr,—Under the heading of Railway Accidents, your corre- 
spondent E. Eastwood, in proposing a plan as a quicker mode of 
stopping railway trains, has left for your readers to determine 
how far his plan embodies the requirements. 

I am inclined to think that the application of the whole of 
the brakes at the same instant would cause a shock, which 
would be desirable neither for passengers nor carriages. 

I also think he would find some difficulty in releasing in a few 
seconds 30 or 40 pairs of wheels of their brakes, each with a pres- 
sure of half a ton. 

The idea of furnishing every carriage with brakes has for 
some time occupied my attention, and there can be but one 
opinion as to the requirement of something of the kind for the 
safety of life and property. 

By the perusal of the Blue Books at the Patent Office I find 
the idea is not new. Among the many there was one (by Cham- 
bers and Champion, dated July 16th, 1856) that particularly 
arrested my attention; I have since seen a working model of it, 
and it seems to me to meet every requirement. 

It is so arranged that on the engine being checked by the ap- 
plication of the fireman’s brake,then by the momentum of the train 
the buffer rods are driven inward and carry with them wedges or 
inclines, which in their progress rise rollers connected with 
links, communicating with, and pressing the brake-blocks into 
forcible contact with the whole. The wedges are so arranged 
as to put the brakes on ridged, and at the same time allow the 
buffers their usual elasticity. There is provided a compensation 
for the wear of brake-blocks. 

I have intruded further on your valuable space than I in- 
tended ; but as it is of great public importance, allow me to ask 
your readers to assign a reason why something of the kind has 
not been adopted. SPEED AND SaFETY. 

Dee. 30th, 1856. 





BOILER EXPLOSIONS. 

Sir,—After waiting anxiously for a littie more of the informa- 
tion so philanthropically vouchsafed to us by Mr. Forsyth, in bis 
letter to you of the 12th Dec., I feel much amused at the pug- 
nacious style of his reply to my question, and think that he 
might, without a very great stretch of his wonderful ability, have 
seen, in common with Mr. Harrison, that I sought for light on 
the subject of boiler explosions, and not the elaborate essay on 
grammar with which he has favoured me. 

However, as I am now in possession of the information I 
sought, Mr. Forsyth’s qualifications as a critic or gentleman are 
of no value to me. Wm. Suaw, Jun. 

Durham, December 30th, 1856. 

DUNN'S BOILER. 

Srr,—Being in London last week, I had not sufficient time to 
reply fully to the attack of Mr. H. Shaw; I beg, with your per- 
mission, now to doso. I will not inquire too closely into Mr. 
Shaw’s motives, but I cannot help thinking there is little differ- 
ence between the fish shark and the man or patent shark; the 
man shark strikes at my patent boiler, he dives down into deep 
water (say 29 fathoms), throws himself upon his back, and is 
found tw be gradually rising under me, with intent to take or 
swallow at least a leg or arm, or perhaps the whole body. Why 
should he dive down to a patent twenty-nine years old, and 
which any man could s2e at a glance won't work ? I cannot think 
Mr. Shaw is an engineman at all, but one sailing under false 
colours. The subject of my letter was the patent laws, and my 
wish was to assist in the struggle going on to improve, and not 
to detract from, the property of patents; then why attack my 
boiler? There are only twenty-six letters in the English lan- 
guage, and because he finds a word in Mr. Gilman’s patent, 
twenty-nine years old, composed out of these twenty-six letters, 
aimilar to another word in my patent, he comes out with very 
impertinent language ; he “inquires before he knows what he 
says ;’’ and asks Mr. Dunn to give back to those from whom he 
has pirated. Mr. Dunn is always ready to do so, if proved and 
ordered to do so by judges of such matters. Now it appears 
very clear that Mr. Shaw does not understand my letter. I 
stated distinctly that I would appoint two judges, at a salary of 
from £1,500 to £2,000 a year each, to look into these matters, and 
to have the power to award, even to the smallest fraction, every 
true inventor's due. I propose this very rule myself, and atill 
he would endeavour to make it appear that I would shrink from 
a duty. Let these judges be paid out of the money produced by 
all patentees, then Mr. Shaw could, without any expense, try me, 
or others, or defend his patent when he gets it. ‘This is what I 
want most particularly, and I believe for every shilling I should 
be ordered to pay I should receive a pound. What I wish is, 
that, with the first payment, patents should be bona fide property 
and of some value. Suppose that I were the first man to be 
tried (as I had proposed this law), and out of about seven or 
eight patents which I might have I must pay to old inventors, 
their widows, and their children, one-third, one-fourth, or one- 
fifth of all my royalties, because they had hidden their patents 
under a bushel, even this would give me more joy than any 
thing in the world, if ordered by proper judges or a jury who 
understood these matters. 

Although Mr. Shaw cannot, Iam very glad that other parties 
understand my letter, although they still ery out for cheap 
patents, and say “ Knock off the £100”—the third instalment. 
Now I agree to this with all my heart, and most particularly 
so if the two payments, as they now stand, will pay for fair in- 
vestigations, &c. 

I would propose that the present surplus fund, with the best 
interest we can get for it, should, as proper judges and a council 
should award, be applied in fit sums to help old ruined inven- 
tors. I think we should by this means be doing the kindest 
act in the world to those deserving men, who, through lawsuits, 
&e. &e., are now starving. These old men and the old fund 
would wear out together, and, as I said before, the fortunate 
patentees would always be paying something to their poor 
brethren—at least, those who were properly entitled to it, in 
future. 

But to return to Mr. Shaw. Allow me to ask him if he 
thinks I should be an honest man if I had seen him, or any 
other in our trade, going to buy avery bad hat—say for as lowa 
price as 1s. 94.—and although this hat looked as black and 
glossy as a good one of the old standing (say six or eight times 
as costly) and I, knowing that the 1s. 9d. hat was made of dis- 
solved sawdust, lamp black, and glue size—should I be doing 
justice, I ask, to see any one of my profession so imposed upon ? 
Now, suppose I had said nothing, and allowed the cheap and 
cood-for-nothing patent to creep in, and H. 8. bad bought one of 
these cheap hats, and, wearing it, had mounted his engine (which 
I presume to be a locomotive)—if on a wet winter’s day—the heat 











of the fire, the wet and wind, dissolving his hat, would have 
made it run down his face, and possibly, by so doing, detract 
from his personal appearance, A cheap patent, if not defended, 
is of no more use, and it always melts away on the very day 
you want it the most, 

I hope to be excused if I refer to my boiler and Mr. Shaw's 
attack. The public might be led to believe that Mr. Gilman’s 
boiler and mine were the same, If, however, they were the 
same, What has Mr, Shaw been doing to allow explosion after 
explosion to take place, causing misery and destruction all 
around? I cannot think Mr. Shaw is an engineman to know of 
this patent (and that its subject was a sound and strong boiler), 
and to have locked up the knowledge in his bosom, and to have 
thrown away the key. 

This boiler will always be known as Dunn’s Boiler, I have 
been working almost nignt and day for two years, and expended 
nearly £1,500 to bring out this patent, and convince the public, 
by every means, that they ought to have strong boilers; and 
now that people begin to see that Iam right and order these 
boilers, Mr. H. Shaw would swallow me up at once, patent and 
altogether. 

Let us see Mr. Shaw, what it would cost (as the law now 
stands) to defend Mr. Gilman's patent, or for you to defend him 
or his family (say his expenses): First, two counsellors—one 





£350, the other £250 . . ..... . « £600 0 O 
Ten witnesses, six days each, at £7 perday . 420 0 0 
Solicitor’s expenses, including models, draw- 

MMR. tw ewe eee en eo os Se 
My expenses oflaw-suit . ..... . 1,520 0 0 
Allowing for costs already explained. . . .1,:00 0 0 

£4,540 0 0 


Still we might fight these battles over and over again without 
avail. 

Now, do you not think that we had better pay a little more 
for our patents at the beginning, and have them defended out of 
the general fund? I would, however, allow young men of small 
means to register suggestions, at a sum of from £3 to £5 per 
aunum, and parties wishing to use those suggestions to have 
them at a sum of not more than treble the amount paid ; 
suppose a young man had paid, say five years, at the rate of £4 
(£20); and this registration was in the way of a patent coming 
after; let 't be bought at a sum of not more than £60, adding 
£40 for his labour—say, total, £100; and if the young engineer 
stops his yearly payment in registering, of course he loses his 
register the same as now—if he does not pay his first or second 
inst.lment for a patent, he loses the patent. 

1 must say, the present arrangements in the Patent Office in 
London are very good, and have been got up by careful and 
practical men; therefore we ought not to wander too far away 
trom what has been done before. There was something said 
about small matters, such as @ pen, &c. &c.; these should be in 
the registry, and be allowed togo on for ten years. A man could 
therefure work ‘his pen business or sell it; these registrations not 
to be defended by the patent judges, as the expense would not 
clear that; they might, however, be defended in the County 
Court at a light expense. Mr. Clay’s remarks are very good ; 
there is no justice in the Government charging at one time a 
very heavy sum for patents, and at another a very small, because 
what property a man holds in patents is reduced at once to a 
point as much below its original value. Then, again, the patent 
list gets so very full that it is impossible to read them over. 

I hope that this my letter will satisfy the working engineers 
of this country that I am not against cheap patents. J want 
good sound patenta, well defended, and good property, and to be 
defended out of their first cost, or “no patents at all.” 

Next week I hope to be able, in a shorter letter, to alter the 
subject; in the meantime, I ask you how you are going to 
launch the great mammoth iron ship, now lying below London- 
bridge. I understand £100,000 are offered to get her into the 
water, the launch contractor to be at all risk. This will bea 
subject that the young engineer of this country ought to be 
vlad to give his ideas upon. These ideas ought to be registered 
at a small cost, and if any of them are used, the owner of the 
register ought to receive an equivalent, as I have before stated ; 
this being, perhaps, not a subject for a patent, as it may seldom 
happen that so large a vessel would require launching, being 
geuerally built in wet docks, Tros, Dunn. 

Windsor Bridge Iron Works, near Manchester, 

Dec, 30, 1856. 


Srr,—I thought Mr. Dunn would have answered me in a more 
gentlemanly manner, and more scientifically than he has done 
in your lastissue. I shall not preface my present remaks by 
calling into question his reason for so doing, but at once apply 
myself tu the business, He states I know nothing of the merits 
of his boiler compared with “ the rattletrap-scheme” pointed out ; 
this is all very well as an assertion, but I think I do, The merits 
of that description of boiler consist mainly in its resisting 
power, but this, Mr. Dunn must know is not his invention. If Mr. 
Dunn claims the novelty, I say there is none ; for, as I have said 
before, it was brought out in the present form by Mr. Wm. 
Gilman, but his did not answer as well as other boilers, on 
account of the duplicate parts, These are what Mr. Dunn claims 
as the principal features in his boiler. It appears to me to bea 
very strange idea for a person to claim in a patent two or more 
articles of the same size; and more particularly “precise” dupli- 
cates which, bear in mind, it is impossible to supply. However, I 
will not tamper with the validity of his patent, but move on 
further. I did not propownd any scheme, and, therefore, am 
innocent of the “ rattletrap-scheme” spoken of by Mr, Dunn. 

I cannot tell the public at all of his boiler answering well. I 
never have been favoured with an account of its evaporative 
power. It has not, however, done anything very striking, or I 
should have heard of it, inasmuch as it is nearly four years siuce 
he obtained his patent, and yet no one but himself speaks. I 
waut to hear the boiler speak, as others of a similar construction 
have done for years before [ heard of Mr. Dunn's. 

I am glad to see you have other correspondents advocating 
cheap patents, which certainly would be a benefit to me sua 
many more of equal station. Henry Suaw, Enginemaa. 


Oldham-road, Manchester, December 30th, 1856. 


THe New Lrprary at tHe Brrrish Museum.—The process of 
painting the interior of the new reading-room at the British Museum 
has at length been completed, and the scaffolding removed. There 
are twenty panels in the ceiling, each of which is painted in light 
blue, the decoration of the intervening girders being executed in gold, 
which has also been liberally employed in ornamenting the cornices 
and other accessories. The eilect is considered extremely satisfactory, 
the vclours being brilliant in themselves, and from their lightness 
invesung the vast dome with an appearance of grace and airiness 
which could hardly have been expected, considering its colossal pro- 
portions. 
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LAWRIE’S IMPROVEMENTS IN STEAM ENGINES. 


PATENT DATED 8TH May, 1856, 


FIG . 1. 
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We have already described and illustrated one part of this invention, 
relating to the admission of steai to a pair of cylinders, by means of 






part of the invention, which relates to working the expansion valves 
of steam-engines by means of links, rods, or levers, connecting the 
same with reciproc ating parts of the engines, such as the side levers 
of the air pump, and in so connecting the expansion valves with 
reciprocating parts of the engine, or with links, rods, levers, or other 
instruments used for the purpose of working the valves, that the 
extent of motion or stroke of the expansion valve may varied, 
require “id. 

The annexed illustration shows the application of this part of the 
invention to a form of engines in which there are two steam cylin- 
ders placed over the crank shaft, and which is a very usual form of 
engine applied to work the screw propeller of steam-vessels. Figs. 1, 
2, 3.4, 5, show one mode in which this part of the invention may be 


oe 


carried out. A, A, are the steam cylinders; B, the levers, which 
work the air pumps; C, the crark shaft; G, the valve, applied to 
regulate both the induction and eduction of the steam; H, the ex- 


pansion valve, or the valve applied to regulate the admission of the 
steam to the valve G, when working the steam expans ively, and so 
on. ‘The valve G is so constructed, that in its action or motion all 
the steam which obtains access to the steam cylinders must pass 
through tha ports or passages G', Gt, and the valve H during its 
action, by covering or closing those ports G', G1, at the proper times, 
excludes the steam from the steam cylinder during the portions of 
the stroke, which are to be performed by the expansive action of the 
steam. The valve G receives its action from one or mor: excentrics 
as usual by means of link motions or otherwise, and the valve II 
receives its motions as follows :—The stems H of the va'ves H are 
carried upwards through the casing cover, and conducted by 
means of the shafts D‘, and the levers E, E', with the roc K, which 
rod, by means of the are or link U, attached to the lever B, receives 
motion from the lever B. The rod K at the bottom end is split or 
forked, and embraces within the fork the are or link U, as shown in 
Figure 5. The slide block Ui, shown in Figure 5, which works in or 
traverses the grooved course or oblong opening in the link or are U, 
carries a pin L, which pin L has on it two excentrics L'!, L!, and a 
worm wheel M, into which the worm N gears or works, and thi 
worm N, by means of the spindle or handle N1, which is capable of a 
rotary motion affords the means of placing the excentricity of t! 
excentrics L! above or below the centre of the pin L. The spindle or 
handle N1, besides being c apab le of a rotary motion, can be pulle “lor 
yushe dl into the direction of its length, so that by its means the block 
Ji can be traversed in the grooved course or oblong opening of the 
link or are U, in order that the rod K may receive a motion corre- 
sponding with that of certain different parts of the levers B. With 
this arrangement and connexion of parts, means are provided by 
which the steam can be excluded from the steam cylinders during 
certain parts or portions of the stroke of the piston; and the 
following are the relative prine ipal dimensions, such as o the patentee 
adopts in the construction of such machinery ; Length of 
stroke of valve G== 1; cover on steam side 19; cover on educ- 
tion side=0; advance of excentrics for valve G== gi Width of ports 
G!, Gij==,4,; distance over the ports G', G', measuring on the back 
of the valv e G, that is, from the point G to the point G2, shown on 
Figure 2=a length w hich may be represented by d, and which may 
be taken equal to about 2 gyi length of extreme stroke of valve H 


are 








single valve revolving on its axis, and we now come to the other | 





1; total breadth of valve H, from Ht II — distance d 


minus ¢!, or in the case when d= 


to 


that is, 
3,, the breadth from Hi to H't= 


25 minus t,, 1433 width of nevi Il? (measuring in the direction 
from Hi to If), which is a port through the centre of the valve, H 
d, minus 14-24, when d is made == 2.7, ; excentricity of excen- 


trices I, L’, ; le ngth of lever E =length of lever FE! ; 
rod K, that is, ‘how the point K, being the centre of the pin through 
the end of the lever E', to the centre of the pin L; when the ex- 
centricity of the excentrics L', Li, is placed hn, the pin L is made 
so as to have the portions of the up stroke and down stroke of the 
piston, during which the steam is admitted to the evlinder, nearly 
equal. The link or are U is of such dimensions, and so placed on 
the levers B, that the valve H may receive a stroke equal in length to 
that of the valve G, or may have little or no motion at all, if the 
centre of the pin L be placed coincident or nearly so with the centre 
upon or about which the lever B vibrates or oscillates. When the 
valve His worked with a stroke equal in length to that of the valve 
G, the steam cylinder receives steam for a considerable length or 
portion of the stroke, and if the stroke be reduced, by the slide U1 
heing traversed along the are U, so as to be nearer the centre about 
which the lever B vibrates, the steam is admitted to the steam cylin- 
der fora less portion of the stroke, depending upon the position which 
the block U! occupies in the oblong opening of the are U. If it be 
desired to have ihe valve H out of gear altogether, that is, to have it 

o that it does not exclude the steam from the eylinder during any 
portion of the stroke, that can be done by placing the centre of the 
pin Las nearly as possible coincident with the centre about which 
the lever B vibrates, and by placing the excentricity of the excen- 
tries L', L!, above the pin L. 

The patentee describes also two modi'cations of the above arrange- 
ment, but as they accomplish the same end it is unnecessary to de- 
scribe them. The second of the moditications has reference to a 
method in which the principle of raisi: lowering the expansion 
valve, to throw itout of action, may be applied to expansion valves 
worked by a link motion, as described in the specification of a patent 
sranted tu the patentee, and dated 19th July, 1855. 
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CLARK'S IMPROVEMENTS IN THE MANUFACTURE OF 


ILLUMINATING GAS. 
PATENT DATED 191TH May, 1856. 
Tur. object of this invention is to provide a means for enabling the 
servants of public institutions, and private families, and also ships’ 
crews, to manufacture gas for their own consumption in an econo- 
mical and eflicient manner, without the necessity for costly apparatus 
or the exercise of skill in the manufacture. To this end a gas- 
yielding oil is provided, which, unlike the vegetable oils heretofore 
proposed to be used in the manufacture of illuminating gas, does not 
contain oxygen, and will not, therefore, yield in any appreciable 
quantity carbonic acid gas; and, on the other hand, does not, like 
coal tar (the well known oily product produced by the distillation of 
coal in ordinary gas mi iking ¢), contain sulphur. From an oil thus 
free of oxygen and sulphur (the presence of which in gas renders 
an elaborate system of purification absolutely necessary) is generated 
illuminating gas, and that in general at a rate that will about equal 
the rate of consumption, so that the use of a gas-holder, where space 
is an object, may be dispensed with. The oil is prepared by distilling 


length of 














the rich bituminous coal, known as Boghead coal, or other bitumi- 


nous substance, in a retort heated to a dull red heat, and as the vapour 
comes over, it is condensed in any well-known manner. ‘This oil is 
applied in its crude state to the production of illuminating gas by 
causing it to flow in a small stream on to lumps of fire- brick, coke, 
or other porous matter, placed in a suitable retort set in a furnace, 
as shown in front elevation and cross section in the accompanying 


FIc.1. 




















illustrations. The oil is subjected in this retort toa cherry red heat, 
and being distributed over a large heating surface will be quickly 
converted into gas, and it may then be conducted directly to the 
burners to be consumed, or passed first through water or other 
cooling or purifying medium. The supply of oil to the gas retort 
must be regulated by a tap or valve, so as to ensure a supply com- 
mensurate with the consumption; and it is proposed, in some cases, 
to make the supply self-adjusting, by connecting the supply-cock 
with a gas-regulator, which, as the pressure of the gas increases 
therein, will proportionately reduce the supply of oil to the retort. 
The oil enters the retort through a syphon or any other convenient 
form of “ seal-valve” communicating with the supply pipe and the 
interior of the retort. 

The patentee claims the application to gas-making of mineral oils 
distilled from Boghead coal, or other bituminous substance, at a dull 
red heat. 





New Process ov Vixiricarion, —It has been discovered by 
analysation that the grape substances giving out colour, taste, bou- 
quet, and flavour to wine—viz., tartar, tannin, essential oil, and 
colouring matter—constitute only | per cent. of its composition, the 
remaining £9 per cent. consisting merely of sugar and water. It is 
this 1 per cent. alone which makes wine, distinguishes it from all 
other liquids, and bestows its different valuable qualities. It appears 
that the above-mentioned component parts—especially that which is 
most precious, the essential vil—are only one-fourth absorbed by the 
usual process of fermentation ; there is, therefore, left undeveloped at 
the bottom of the fermenting tuns or vats 75 per cent. of flavour, &c., 
which, if saturated in a solution of retined sugar and water, will give 
out one-third of its unexhausted properties, which is sufficient to 
produce wine of a better quality than that derived from the natural 
must. This operation may be three times repeated with the same 
result; and, even if tried a fourth time, will yield sufficient flavour 
to make a small description of vinous liquid. This discovery is due 
to the French chemists who, on account of defective vintages, have 
deemed it worthy to investigate the subject. Thus we le arn th: ut art 
has triumphantly succeeded in making a perfect wine from a reserved 
constituent power heretofore considered as the refuse princ ipl » We 
will not at present expatiate further on this truly interesting and 
startling discovery, but leave it for your consideration and retiection 
till next month, when we shall furnish you with copious extracts 
translated from a French pamphlet published by the scientific inves- 
tigator of the subject, M. Abel Petoit, of Chamirary, France.—Ridley 
and Co.'s Monthly Circular. 

Screw Cotiirrs.— Arrangements are being made on the Tyne to 
introduce a class of vessels into the coal trade, which, if the experi- 
ment prove successful, must materially affect the fortunes of this 
branch of our mercantile marine. The present class of screw colliers 
carry from tive to six hundred tons; but Mr. Hugh Taylor, the 
chairman of the London Coal Exchange, and other gentlemen en- 
gaged in similar operations, have det ‘rmined to build a fleet of 
vessels to be employed in this trad e, apable of doing more than 
double the duty performed by the moderately-sized vessels now in 
use; and from the standing of the parties and their great experience 
in this trade, there is just reason for believing that the movement is 
in the right direction. 
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TO CORRESPONDENTS. 

S. H. (Heywood, near Manchester).—7he index to the first volume was pub- 
lished with No. 30, for July 25th. The index to the second volume will be 
published in the course of a few weeks. 

An Enctneer (Manchester) has not sent us his name and address. 

H. T. Kinper.— We will write to you shortly. 

J. B. (Euston-square).—Covers for binding the volumes of THE ENGINEER may 
be had at our publishing office; or the volume will be bound for you by our 
binders, Messrs. Eeles and Son, Cursitor-strest, at a cost of 3s8., or the two 
volumes in one for 4s. 6d., though we think you will find the double volume too 
heavy for convenient use. 

T. B. (Hyde).— Four letter has been mislaid. We will reply nert week. 

W. B. (Southampton).—The mode of producing aluminium will be found 
described at pages 259 and 274 of our first volume. 

Mecuanic.— The correct pressure is found by multiplying the area by the half 
or mean depth, and this product by the weight of one cubic foot of water. Calling 

 F the latter 70 lb.—the calculation will be 7 X 6 X 3$ X 70 = 10,290 Ib. 

W. W. (Leeds).— We have received your letter and will reply as soon as possible. 
The plans have not yet been fired upon. 

H. J. L. (Birmingham).—7he plan you describe has not, so far as we are 
aware, been patented. 

An Enorveer (Truro).— We have looked at the drawings sent, and think the ar- 
arrangement shown would answer very well. 

O. H. (Southampton).— Four letter has been forwarded as desired. 


(70 the Editor of The Engineer.) 
Sir,—One of your correspondents, signing “J. B., Deptford,” gives an 
illustration of a pocket instrument, useful to architects, engineers, &c. I 
should feel obliged if I could be informed where I could get one, and at 
what price ? 
Low Moor, Dec. 27, 1856. CHRISTOPHER GELDARD. 
[Perhaps J. 3. will favour us with a reply to this inquiry.) 





SMOKE PREVENTION. 
(To the Editor of the Engineer.) 

Sir,—Your correspondent, “ A. B.,” in last week's ENcInzeR, under the 
head “Smoke Prevention,” asks, if “some of your readers, or Mr. 
Holmes himself, will reply to a few questions respecting his patent smoke- 
consuming process?” I beg to offer my mite in reply. A. B. asks, “ Is 
not the black smoke that at present belches out of our chimneys, princi- 
pally P 1 of une i carbon or coal, in very tine powder, and in 
some coal, more or less of sulphurous acid and perhaps sublimed sulphur 
and arsenic?” It is manifest that neither sulphur nor arsenic, in any 
quantities, could have any influence in producing blackness in the 
smoke he speaks of. Again, no portion of “coal” could by possibility 
pass off by the chimney, and as to its being “principally” composed of 
“ unconsumed carbon,” if “ A. B.” will look into Section 7 of my Essay, 
presented to the Society of Arts, and which appeared in your columns, he 
will find the absolute constituents of the black smoke there given in 
detail, and in conformity with established chemical data. Instead, then, 
of being principally composed of unconsumed carbon, he will see that even 
in the blackest smoke, the unconsumed carbon, although it imparts the 
black colour to the smoky cloud, is comparatively insignificant in weight 
er volume, or in commercial value as a combustible, the carbon weighing 
but 6, while the remaining incombustible and invisible portion weighs 286. 

With respect to the white vapour said to be sent up the chimney under 
the process your correspondent refers to, it will be time to speak of its 
probable influence when we are informed as to the ingredients employed. 

Liverpool, Dec. 27, 1856. Cc, Wye WIttiams., 








(To the Editor of The Engineer.) 
Sir,—Having seen in the last number of your journal a description, with 
illustration, of a gas meter, for which a patent has been taken out by 
Messrs. Crossley and Goldsmith, it has occurred to me that there is 
nothing new in the principle for which the patent has been secured, as I 
believe a similar thing was brought before the public some three or tour 
years back. Perhaps some of your numerous correspondents ean enlighten 
me upon the subject. 
A Gas ENGINEER AND ConsTANT READER OF YouR JOURNAL. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
is half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 
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PICKINGS FROM THE PAST. 

THERE is, perhaps, no living man, woman, or child who 
has not at some time during life heard of a “ turnover,” and 
those who make a point of reading through the Times’ 
advertisements every morning cannot fail to have observed 
that a “turnover” is frequently wanted. Now, in the days 
of our pupilage and in those of, we presume, most people, 
the word had no connexion with anything in nature, 
animate or inanimate, except with the puffs of the pastry- 
cook ; but when we arrived at a “ certain age,” or at years 
of discretion, whenever that was, we became aware that a 
“turnover” was as nearly related to the puffs of the press 
as to the other puffs of which we have spoken. It is not, 
however, on puffs of any kind that we are now about to 
descant, except what we are going to say may by some 
persons very erroneously be considered as a sort of puff for 
ourselves. Be this as it may, the “turnover” we intend to 
speak of is the turnover of a new leaf for the present year. 

We were never fuller of good resolves than we are at this 
time, when commencing our third volume and entering the 
year one thousand eight hundred and fifty seven. We 
know full well that something more than good resolves are 
necessary in order to accomplish what we desire. They 
alone will no more make a good weekly engineering journal 
than they will make good sausages. We must have the 
raw material, and not only this, but we must well chop it 
before presenting it to our readers, That now and 
again something a little stringy should get mixed up with 
the bona fides of mechanical improvements cannot be much 
wondered at, especially considering the vast number of con- 
ceptions that come before us, in all stages of development, 
from perpetual motions just beginning to move, upto medical 
plasters ready to be dabbed upon any part of the human 
frame. Henceforth we intend, however, as far as possible, to 
confine our insatiable appetite for inventions to well digested 
schemes and those which have stood the test of experience, 
and have, to some extent, at least, been successful. We do 
not mean to say that our attention will be limited to great 
inventions, such as new modes of treating the whole of the 
iron produced, and the whole sewage made in Great Bri- 
tai; for very many small or very indifferent sort of 


inventions may yet be very useful ones. A new kind of 
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beetle-trap, or a Hottentot’s shoe, might be a very useful 
thing in its way, and might even tempt the gentleman who 
so frequently offers from £500 to £800 for the purchase 
of a patented or patentable (as if anything in these days 
was not patentable) invention, so long as that invention 
be for an article of general consumption. It is never 
stated whether a pill or a pump would be preferred ; but 
we presume it must be something in a small way, and at 
least as “ portable” as a recently-patented gasometer is. 

In reviewing the mechanical and other inventions of the 
past year, we are more struck with the idea of quantity 
than quality. The usual round 3,000 patents have been 
worked off, and the Thames has not been ignited except in 
one place, and that by Mr. Bessemer. The flame thus pro- 
duced burnt very brightly, but, bright as it was, it appears 
to have had sufficient cold water thrown upon it to 
dim its radiance, although we have reason for believing 
it is not yet quite put out. 

We have had the usual number of new “ motive 
powers,” a few “ hair-pins,” and one “ artificial leech.” 
We have also been favoured with a few “ hat bodies,” 
a “new pickle,” and a species of “ self-acting mule”— 
an animal which, by-the-bye, we have never yet seen. 
There have also been a rather remarkable sprinkling of 
shaky “ permanent ways,” a “chimney sweeper,” and a 
“lap machine,” which we suppose is some kind of agile 
dog adapted for the knees. When we add to these a “ nose 
bag,” a “ petticoat,” and a new mode of “ treating fatty 
oils,” and ** sewage matters,” including the deodorisation of 
the high mice, cats, and other game contained therein, we 
shall have given our readers a general idea of what has 
been “ bobbing around” the brains of patentees during the 
past year. 

There have been, however, many very notable discoveries 
made, but towhich there may be some little difficulty in 
getting an exclusive right; we refer principally to “certain 
improvements in the rotation of the moon.” This “ inven- 
tion” has for its object the capsizing of old mother earth, 
and retarding the motions of the “pale empress of the 
night” prescribed for her by our well beloved Sir Isaac 
Newton. The claims have not yet been decided, although 
Dr. Lardner, Dr. Whewell, and a host of eclebrities have 
talked a good deal about them. All that we can say is 
that we shall be quite prepared to reverse our poles, and 
stand heels upwards, whenever the order is given for 
gravity to alter her intentions towards us. 

Another discovery, for which the past year may claim the 
merit, is the easy production of the new metal aluminium. 
It is suited to all the purposes to which silver is now ap- 
plied, and will, | age at some future day become lite- 
rally cheap as dirt; being found in, and extracted from, 
common clay, which is found everywhere, and which may 
now, after a little manoeuvring, be said to be worth its 
weight in bricks. 

We may next notice, as the work of 1856, the final com- 
pletion of arrangements for laying the great Atlantic 
cable. The practical solution of the problem as to whether 
a cable could be laid of so great a length at anything 
like a reasonable cost, was solved by the very able experi- 
ments of our friend Dr. Whitehouse, who proved that the 
law known as the “law of squares” was no law at all, as 
regards electric currents. This discovery having been made 
has reduced the size of the wire from something like a man’s 
wrist to that of his thumb, or in other words, has rendered 
an impracticability practicable. The nature of Dr. White- 
house’s experiments and the apparatus he used we shall 
have the pleasure of laying before our readers in the course 
of a few weeks. One of the most remarkable circumstances 
connected with the Atlantic cable is that messages from 
London to New York will not only be conveyed in “ double 
quick time,” but will actually goin “half no time at all ;” 
for it is confidently expected that they will be received 
about six hours before they are sent. The cable is to be 
laid on what is called the “telegraphic plateau,” which 
may be said to have been discovered by Lieutenant Maury, 
of the United States. This plateau lies about two miles 
below the surface of the water, and the cable will have 
to dive this distance before it finds a resting place, 
When found, it will make a bed on’t, and, it is to be 
hoped, will lie quietly. As it is quite the fashion to give 
great heights or depths as so many St. Paul’s, we may 
as well state that the distance is equal to about 250 St. 
Paul’s, put one on the top of the other. This, we hope, will 
render it intelligible to the very meanest capacity. 

The next thing for which the year 1856 will be proudly 
looked back upon is the termination of the great struggle 
with the great Russian Bear, which ended, if not in his 
complete overthrow, at least in his being obliged to sing 
very small. He is still said to be compelled to wear a great 

uantity of flannel about the jaws from an attack of tic- 
Even, which he has had ever since. The war is said 
to have ended from the Bear getting frightened, which 
brought on a complaint for which Dr. Jacobi recom- 
mended prepared oyster shells. This may appear to be 
more of a medico-political question than an engineering 
one, but those who know anything about patents will know 
also the fearful havoc which the peace made with revolving 
fire-arms, cannons, explosive compounds, and the like. In- 
deed, it may be said to have sewed up the patentees’ minds 
in these directions, and “ not proceeded withs” were found 
to tumble in very freely after its proclamation. 

The year 1856 will also be noted as that in which the 
Great Eastern steam-ship was not completed. This was in 
strict accordance with that which everybody expected, ex- 
cept the engineers, who had no doubt that it would be 
launched in September ; indeed, partridges and the great 
vessel were to come down together. We shall wait 
patiently until the end of our fourth volume, and will then 
report progress of this vessel. 

The determination to re-christen a great number of the 
streets in London was also come to in memorable 1856. 
This is to be the work of the Metropolitan Board; Mr. 
D'Iffanger, having dived deeply into this subject, will do 
pretty well as he likes with it. It is understood that all 
the Johns and Thomases, as well as many others, are to be 
outlawed, with the exception of one of each, and the names 











of birds and reptiles substituted for them. Professor Owen 


is engaged to supply the requisite number, and to form 
classes to teach the inhabitants the way to pronounce the 
names of the streets they live in. In this plan we have the 
misfortune to differ from Mr. D’Iffanger. Our view is, 
that the alteration of such highways as the New-road, 
doing away with all the paltry little “places” and “ ter- 
races,” and numbering the houses “right straight off” 
from one end to the other, is all the alteration required 
as fara change of names goes. Of course we would re- 
number Oxford-street, and not jump from 158 to 193 and 
then back to 170, missing all the intermediate numbers, 
nor wonld we have three number eights in the same street. 

The futile attempts of the Metropolitan Board of Works 
to elaborate a satisfactory drainage plan will also single 
out 1856 as a notable year. It will be the year in which 
a number of men showed to the world how they didn’t do 
that which was expected of them. How they talked and 
fought and abused each other until at last it became the 
greatest wonder that any measure, good, bad, or indifferent, 
was ever agreed to. How it was that they did only just 
that which they were absolutely compelled to do, and how 
they buried the one talent entrusted to them, and returned 
it into the donor’s hands without “ ventilating” it ; and re- 
ceived all they deserved, viz., the thanks of nobody and 
the contempt of not a few. 

Again, last year will be historically rich as being the 
year in which two great commissions were appointed : the 
one to inquire into the whole subject of the drainage of 
London, taking in the Metropolitan Board’s scheme and 
every or any other scheme; and the second to consider the 
abstract question of the possibility of utilising the sewage 
matter. The first commission includes Captain Galton, 
R.E. ; Mr. James Simpson, late President of the Institution 
C.E.; and Mr. J. E. Blackwell, C.E. These gentlemen 
are to sift Mr. Bazalgette’s plan to the core. They will 
look into and over and under all his drains and crooked 
pipes, his pumping stations, and his reservoirs; and will, 
before leaving him, pump him as dry as the most approved 
system of sucking is capable of doing. The second com- 
mission is composed of a lord, a doctor, two engineers, two 
agriculturists, and a chemist —a compound containing 
enough science and art to investigate, one would think, any 
subject under the sun. Lord Portman, the chairman, is a 
very large landed proprietor in Dorsetshire, and, besides 
this, is a great experimentalist with chemical manures. 
Mr. Ker Seymer is said to be a sober and steady man. Mr. 
Brunel and Mr. Rawlinson are too well known to need 
description. Professor Way is the agricultural chemist, 
and sees his way through solid or liquid manure better 
than most other men. Mr. T. B. Lawes manufactures 
manure, and so may be supposed to know what is in it, 
and Dr, Southwood Smith is the great sanitary reformer. 
When the commission begins its sniffings we do not know, 
but should think it would be some time next month. We 
trust that this commission will do that which all along we 
have said was so desirable—viz., experiment in order to 
determine the value of sewage as manure, if sufficient 
evidence does not already exist. We do not sce how 
Benjamin’s commission can move until this first question 
be settled ; but in the mean time we suppose his commission 
may as well investigate the subject of deodorisa- 
tion, although we think its labour will be lost; for we 
have little doubt as to the result of the deliberations 
of Lord Portman’s troupe. We should not be sur- 
prised if it be proved that sewage is even more 
valuable than the stuff out of which it is made: so 
that we shall not only live for nothing, but have some 
pocket-money into the bargain. It is probable that a man’s 
prosperity will henceforth be measured by the amount of 
sewage he has on hand rather than by the amount of soap. 
If this be so it will of course necessitate a popular changing 
of the friendly inquiry of “ How are you off for soap?” for 
“ How are you off for sewage ?” 

Another remarkable thing which will give lustre to the 
doings of the past year is, that the first step was taken by 
Mr. Cole in dragging down to Brompton the National 
Gallery, British Museum, and all other museums which 
are now wandering about London. The first conversion 
he has made is that of the Architectural Musuem, located 
in Canon-row, Westminster. Against the movement of 
this collection Sir Charles Barry has been seen to kick, but 
we do not think his opposition will avail. It appears that 
the Kensington Gore Hetate at present abounds in wrens 
and rabbits, especially rabbits ; and when it will be covered 
with buildings or otherwise utilised it is impossible to 
say. We do not know what Henry's powers of entertain- 
ment are, or whether he is really the “ odd fish” which 
we have heard him called; but, judging from the present 
dreariness of the estate, we conclude that unless Mr. Cole 
be as jolly an old sole as his regal predecessor of that ilk is 
said to have been, the liveliness of Kensington will not be 
great. 

The year 1856 will also be memorable as that in which 
Sir R. Macdonald Stephenson was appointed by the public 
to the post of chief engineer of the East India Railway. We 
are enabled now to correct the error into which the public 
has fallen, and to state positively that, having undergone a 
— of roasting for many years in India, he has returned to 
his native land with the determination of giving up profes- 
sional practice; and that, having obtained a pension of 
£1,000 a-year, which he well deserves, he has determined 
for the rest of his days to abide by it. 

Lastly, 1856 will be remembered as the year in which it 
was found that any fresh attempts at getting guano were 
useless. It appears that a certain Captain Ord conducted an 
expedition to the Kuria Muria Islands, for the pur of 
ey them of their luxurious covering. Having 
pitched his tent and got out all his tools, he was about 
commencing operations when he was surrounded by 150 
armed Arabs, who wished to know who he was. It does 


not appear that Captain O. answered this simple inquiry, 
but began to explain how that the Imaum of Muscat had 
ceded the Kuria Muria Islands to her Majesty, and, with 
tears in his eyes, gave them to understand that he onl 

wanted that which they did not themselves use; how it 
would, if brought to England, make beautiful mangold 
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wurzel and prize carrots; and what advantage it would 
thus be to the people of England, who were literally eating 
each other up. Moreover, he said (when his tears had 
dried up) that it would be a good return cargo for coal 
ships discharging at Aden. But the Arabs wouldn’t have 
it, and evidently thought the Captain was chaffing them; so 
they at once showed him the way off, scarcely giving him 
time to pack up his traps. Moreover, they told him 
that the islands of Kuria Muria never belonged to the 
Imaum at all, but belonged to a man that lived at Marra- 
bat; and that if the sea-gulls chose to make a convenience 
of their place, no one had any right to what they left be- 
hind them; further, if they (the Arabs) did not choose to turn 
itinto mangold wurzel and carrots, that was their business ; 
and as for the coal ships, they didn’t care anything about 
them. ‘They then waved their hands, and the Captain 
sailed away, saying he'd call again. 

At this season of the year we may perhaps be excused 
for deviating a little from our usual very dry and mecha- 
nical way of putting things to our readers. We do not 
know whether there are any funny dogs amongst engi- 
neers, as amongst other men; but should we hear a growl 
about our way of doing things, we shall always be glad to 
reform. If the present “ first proof” of our renewed 
efforts to produce the best and cheapest mechanical paper 











possible is somewhat faulty, as all “ first proofs” are, we 
do not despair of pulling a clean proof in the course of a 
few weeks. We nevertheless think that our friends can- 
not reasonably complain so long as we are able to do it in 
* this style—only 6d.” 
TIN. 

Some months have elapsed since we called the attention of 
those concerned to the scarcity of tin ores, and the con- 
sequent steady risc in the price of that metal. The scarcity 
stiil exists—the rise is still continuing—and, as we hinted 
a week or two ago, tin will soon, if it do not already, rank 
amongst the preci.us metals. The extensive and important 
uscs of tin to the engineer and the mechanic have suggested 
to us the propricty of inquiry into, and directing the 
attention of scientific men to, the fact that great quantities 
of that metal are annually lost and lying dormant. In 
turning over the annual reports of the products of the mines 
of this country, as collected by the Keeper of the Mining 
Records, we observe that a great number of copper ore 
mines yield tin ore, and also that tin ore mines yield copper 
ore; and that sometimes one mine sells tin ores and at 
other times copper ores. On making inquiry as to the 
means whereby these two ores are separated, we learn that, 
when the sume mine produces both ores, they are not found 
distinct, but the copper ore is mixed with the tin, and the 
tin ore with the copper; that is, after the tin 
and copper ores are separated as well as can be by 
mechanical means, that portion sold as copper ore still 
contains tin, and that portion sold as tin ore still contains 
copper; or, in other words, when the tin in the ore is in 
greater value than the copper, it is sold as a tin ore—the 
copper not being considered in the price, and vice versa 
with copper preponderance—the tin not being considered of 
any value. About one-third of the ores of copper sold in 
this country are from mines giving tin, The average quan- 
tity of copper ore raised and sold may be stated at 150,000 
tons, one-third of this=50,000 tons, containing on an 
average 7 per cent. of copper, and we will suppose only 
two per cent of tin (analyses have been given from such 
mines as the Botallock, which show more). Then there 
are here one thousand tons of tin lost yearly, which, at the 
present price, will represent an amount of £142,000. 

However valuable the mining records are to the commu- 
nity, still they only tell us what is sold: they say nothing 
of the immense masses of matter raised from the mines and 
thrown aside as useless, If our information be correct, and 
we have it from reliable authorities, there are heaps of ore 
lying at the mouths of these mines that have no 
one metal in them in sufficient quantity to pay for 
its extraction, but which could be dealt with pro- 
fitably were any two of the metals obtained. These 
heaps bear the unsatisfactory name of ‘ deads.” In 
the neighbourhood of the copper and tin mines there 
are vast quantities of “deads” containing from two to 
three per cent. of copper, and about as much of tin. Here, 
then, is another source of loss of tin, and we call attention 
to the fact with the hope that good results will follow. 
Surely there is talent enough in the country, if directed to the 
object, to win the metal from these “ deads,” and profitably 
too, considering that both the tin and copper are obtainable ; 
for instance, copper ore at 5 per cent. pays well with copper 
at £127 per ton, then three of copper and two of tin must 
yay better, where the gross produce would be £30 more. 
Mie quantity of “deads" produced annually we do not know; 
but having drawn the attention of miners, smelters, and 
capitalists to the subject, we shall be glad to rcccive any 
communication bearing upon this really important question, 
to which we shall return in a future number, 





AGRICULTURAL ENGINEERING, 1856, 

DvurinG the past year considerable progress has been 
made in agriculture, both chemically and mechanically. 
In chemistry, the discoveries of Professor Way, consulting 
chemist to the Royal Agricultural Society of England, of 
new processes for the estimation of minute quantities of 
nitric acid and ammoniain rain and other waters, promise 
to be of the highest importance to the other arts as well 
as to agriculture. In the modern system of liquid manur- 
ing farmers have gained a more extended acquaintance, as 
also in the theory and practice of artificial manures gene- 
rally ; and Mr. Horsfall’s experiments in cooking food for 
dairy cows have established, contrary to general opinion, 
the soundness of the practice—a result which threatens an 
entire revolution in their management both in town and 
country ; including the architecture of all buildings con- 
nected with this important branch of agricultural science. 
In mechanics, again, the steam plough and the reaping 
machine have occupied the most prominent place. 

The appointment of Professor Way to be one of the 
commissioners for reporting on the Drainage of the Metro- 





polis gives an additional value to his discoveries at present, 


inasmuch as they can be brought to bear upon the manurial 
value of sewage and the purity of deodorised water, which 
some affirm will not pollute the Thames. To do justice to 
both processes diagrams of the apparatus invented would 
be necessary, and, therefore, in the absence of such, we 
shall simply notice results, with the view of showing their 
value in settling the all-engrossing question of the disposal 
of town sewage. In examining rain water, with the view 
of ascertaining the quantities of nitric acid and ammonia 
they contain, Professor Way found it impossible to do so 
with any degree of accuracy under any of the old processes ; 
hence necessity gave birth to the discovery which enables 
him now readily to detect the smallest quantity of either 
of these valuable manurial elements in sewage and deodo- 
rised water, the importance of which our readers will 
readily comprehend. 

The practice, as we have said, of applying manures in a 
liquid form has made considerable progress during the 
period before us. The continued success of the liquid 
manure drill in obtaining a healthy briard in dry weather, 
and the immense quantities of Italian ryegrass grown in 
Ayrshir.: and wherever the practice has been adopted, have 
uproote| the many prejudices which previously existed 
against it in the agricultural mind, raising up in their 
place an experimental inquiry which bids fair, at no 
distant date, to establish it generally over the length and 
breadth of the land. The successful application of sewage 
at Rugby, an account of which was brought before the 
weekly council of the Royal Agricultural Socicty of 
England last spring by Mr. Chadwick, points to the proper 
method of utilising the sewage of the metropolis and all 
our other large towns, as we this day show in a separate 
article. In the manufacture of artificial manures, again, a 
branch of industry now employing a large capital, satisfac- 
tory progress has also been made. Every year has added 
fresh testimony to its importance, and the past has esta- 
blished the rule, that to possess a current saleable value, 
manure must contain a fair percentage of bone carth and 
ammonia, and that deficient of these it will not pay for 
the application. 

The antiquated character of dairy management, both in 
town and country, gives a double value to Mr. Horsfall’s 
labours. It would take a volume to do justice to the 
wretched condition of the dairies of all our large towns, 
generally speaking, and the injurious effects it has upon 
the quality of milk, and the health af inhabitants who 
use it, or live adjoining cow-houses and the pits and 
places in which food for cows is kept. And such 
is the magnitude of the nuisance, that it will take 
no small amount of persuasion to get rid of it, so 
tenaciously do dairymen cling to the long-established 
customs of their forefathers. Mr. Horsfall’s system 
involves both chemical and mechanical progress—his food 
for milch cows contains a larger quantity of albuminous 
matter than that generally given; and upon this, along 
with the proper mixture of other clements, and flavour 
acquired during the process of steaming, together with 
what must never be overlooked, the health of his cows, 
depends the extra richness of his milk, cream, and butter. 
In this department all the most improved machinery and 
steaming apparatus are brought to bear upon the cooking 
of food. Again, cow houses and other dairy buildings are 
not only of a proper construction, but kept at a proper 
temperature summer and winter by artificial means—a 


| single degree of temperature up or down being found in- 
jurious. When we first mentioned cow-feeding, some of 


our readers may, probably, have asked what has this to 


| do with engineering? But on comparing Mr. Horsfall’s 


practice with that generally pursued in this great 
metropolis they will find a wide and inviting field for the 
profitable exercise of their professional talents. The 
deliciously rich milk, cream, and butter of Burley-hall, 
Yorkshire, would certainly be relished as one of the 
greatest luxuries of the British capital. 

At the commencement of the year greater results per- 
haps were expected than have been realised, in the culti- 
vation of land by steam ; but, granting this to be true, still 
it is flattering to be able to say that greater progress has 
been made than on any previous season. Mr. Fowler's lec- 
ture on the subject before the Society of Arts gave it, at an 
early date, a prominent place in the public mind, which it 
has still continued to oecupy, and from the success which 
has attended that gentleman's exertions in the field it will 
no doubt continue to do so for the future. An illustrated 
account of Mr. Fowler’s steam plough, windlass, and tackle, 
we may observe, has appeared in our columns ; Mr. Boydell 
has also, during the past year, made great improvements 
in his traction engine for ploughing and other purposes, an 
illustrated description of which we hope to give very soon. 
Mr. Smith, of Woolston, Bucks, has also made considerable 
progress and, as a practical farmer, merits the highest 
commendation for his successful enterprise. A long list of 
other patentees follow, whose names our limited space will 
not even permit us to mention at present. Their respective 
projects have already been noticed in our columns, the 
printed specifications of which we may again refer to as oc- 
casion requires. 

In reaping machines we cannot report very great im- 
provements having been made during the past year, but 
they are everywhere getting more and more into use, far- 
mers being now generally convinced that labour in the har- 
vest-field may and even must be abridged by machinery, 
the requisite supply of manual labour being no longer at 
their command. 

Such is a very imperfect review of the leading character- 
istics of the past year: for the future we shall endeavour to 
give a more prominent place to agricultural patents of 
merit, both chemical and mechanical, as they come under 
our notice weekly. 

LIQUID MANURING, 
THERE appears to be a lack of information on the modern 
system of liquid manuring, at least among the members of 
the Metropolitan Board of Works, when assembled in 
Guildhall. At first it could hardly be otherwise expected 
of such a body ; but now that they have been in office for a 
length of time, they are inexcusable if they do not make 





themselves acquainted with the science of their new occu- 
pation, so to speak. We are rather apprehensive that 
experience will teach the Legislature and ratepayers of 
the capital that the duties devolving upon the Board will 
require professional talents to discharge them profitably ; 
but, of course, we are willing to give members a fair trial, 
and an opportunity of making themselves acquainted with 
the engineering of metropolitan improvements inall its mul- 
tifarious branches. Sheriff Mechi has become a notable far- 
mer, and why should not every member of the Board follow 
his example? No doubt he has paid an apprentice fee, 
and so must they. This is an unavoidable condition in all 
branches of physical science, but more especially of agri- 
culture—one long established by universal consent. But to 
our subject itself— 

Liquid’ manuring is one of the most important branches 
of improved agriculture. Experience has proved that, 
during the period when plants work up manure into their 
organisms, a much larger per-ccuiage of water is used to 
produce the greatest degree of vegetable health and develop- 
ment than can generally be obtained under the solid manure 
system, especially in the case of those artificial manures 
now manufactured and used so largely—they only contain- 
ing about 12 per cent. of water, while farm-yard manure 
has frequently as much as 80 and 90. But even the largest 
per-centage of water in farm-yard manure has been found 
too little for the demands of plants. Hence it is now pro- 
posed to liquify the whole and apply it in this form, and 
this proposition is being reduced to practice in every pro- 
vince of the kingdom. 

Another valid objection to solid manure is this, that the 
land requires periodical supplies of water, the soil being in- 
-apable of containing at one time a sufficiency of moisture 
for the season; and at some of these periods, when plants 
stand most in need of moisture, as during seasons of 
drought, the application of solid manure, as guano, does 
harm instead of good. With the validity of such objections 
farmers are now familiar. 

To obviate, or rather mitigate, these objections the liquid 
manure drill has been invented, and is now extensively 
used. Wilkins again, according to his patent, proposes a 
subterranean supply of liquid manure, so that plants may 
have always a sufficiency of moisture; but this is an ex- 
pensive plan, and, besides, it is liable to other objections 
scarcely less fatal; for when the rootlets of plants shoot 
into this subterranean cesspool they are excluded the sup- 
ply of air from the atmosphere, which is just as impera- 
tively requisite to vegetable health as water. Another plan 
is to apply pure river water to growing crops in the form 
of artificial rain, by means of portable engines used for 
threshing and the necessary amount of tubing with a 
“rose,” on the principle of the watering pan. But this, al- 
though applicable to grass and fallow lands and certain crops, 
cannot be carried out in every case ; while it is just as ex- 
pensive as applying liquid manure, on the plan subsequently 
noticed. It may prove, however, a most important 
auxiliary in seasons of extreme drought, carried out as 
above stated. 

We now come to that plan of liquid manuring which is 
generally being adopted. With the exception of a slight 
difference in some minor details, the following may be taken 
as a general description :—Into a large tank full of water 
all the manurial eteeteras of the farm are thrown, and kept 
occasionally stirred about until the liquid is fit for applica- 
tion. From this tank iron pipes extend to the fields, 
having hydrants for every so many acres, to which a hose 
with a jet can be screwed. This hose is of a sufficient length 
to enable the workman io shower the liquid manure from 
the jet over the area of land allotted for the hydrant to 
which it is attached. Pumping apparatus at the tank, 
generally worked by a fixed steam engine, forces the liquid 
manure to the field. A man at the engine, another at the 
jet, and a boy assisting to guide the hose, will thus soon 
manure a field at a nominal cost. Such is the liquid manure 
plant and mode of working it. Thus far we can hardly 
suppose even the Metropolitan Board of Works ignorant of 
the practice ; but it may be otherwise when we come to ex- 
amine sanitary, productive, and economical results. 

One groundless prejudice appears to be entertained 
against the sanitary effects of the liquid manure system. 
“The practice,” it is said, “ is injurious to health, from the 
putrid exhalations which arise from the surface of the 
ground to which it is applied.” Now, the reverse of this 
is true where the practice is properly performed, there 
being under it a less amount of putrid exhalations than in 
the opposite case of solid manure. This arises from the 
fact, that the former is sooner and much better incorporated 
with the soil than the latter, and even less exposed to at- 
mospheric influence during the shorter period of its applica- 
tion. ‘There is thus not only a great sanitary benefit 
gained, but a great saving of the more volatile and valuable 
manurial elements which are lost during the exposuve of 
solid manure on the surface of the ground, and its imperfect 
incorporation with the soil after being covered. Even in 
the case of guano and artificial manures of a similar quality 
less smell is felt when they are applicd in a liquid form 
than in adry ; no doubt a greater amount of evaporation 
from the earth takes place, but as this is only in scorchingly 
dry weather, and as the applications are seldom nearer a 
other than a month, we have yet to learn that any harm or 
even difference is experienced in a sanitary sense. On the 
contrary, farmers would often in dry weather consider a 
copious shower of rain once a month a sanitary as well as a 
fertilising blessing. This groundless prejudice appears to 
be founded on the old practice of irrigation, when the water 
or town sewage was allowed to stagnate on the surface, 
producing a degree of fermentation, during which bubbles 
of noxious gases might be seen evolved, polluting the 
atmosphere; but nothing can be more absurd than to con- 
found this old practice with the modern system in question, 
as we showed on a former occasion. 

With regard to produce, fine crops of Italian rye grass 
are obtained in Ayrshire, each greater than was grown 
under the old system. This plant appears to be the best 
adapted for the practice, being a voracious feeder. As 
soon as the crop is removed a strong dose of guano-water 
is applied, which soon forces forward the next cutting. 
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In this case the amount of evaporation must be small, from 

the distance of time between the applications and the effect 

produced upon the atmosphere, consequently immaterial, 

comparatively speaking. In crops which ripen their seeds 

the increase of produce is less, but greater than in the case 
of solid manure generally. 

In point of economy, again, results, it will be seen, are 
greatly in favour of the liquid system ; no doubt a porous 
well-drained soil is requisite for wet seasons—but why 
should not the most tenacious clays be drained so as to be 
sufficiently dry for the liquid system, where the land is ex- 
clusively ‘devoted to agricultural purposes? Into the 
details of this comprehensive and important question we 
shall not enter at present; suffice it to say, that of all soils 
tenacious clays suffer the most from drought, especially 
where drainage is defective. Having alre: ady reached our 
limits as to space, we shall only further observe the appli- 
cation of sewage ina solid and ‘liquid form. Economy here 
is obviously in ‘favour of applying town sewage fresh in its 
natural state before decomposition takes place, for first to 
manufacture it intoa solid form, as at Leicester, and then to 
throw the manure bricksinto the tank, converting ther nagain 
into liquid sewage, is not only a prodigal waste of labour, 
time, and capital, but also the loss, as we formerly showed, 
of nearly cight-ninths of its most valuable fertilising 
element—ammonia ! With all our deference to Messrs. 
Wicksteed, Cooke, and others, we must of necessity con- 
clude that the manufacture of rich liquid manure intoa 
solid form at such a sacrifice of ammonia, is sailing directly 
against the current of anueousl progress, 
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2002. Bonirace SABATIER, Trafalgar- -square, Charing-cross, London, 
provements in photography.’ "— setition recorded 8th Septe pmber, 1856. 

2358. Davip Joy and WiLL1AM Hout, Leeds, Yorkshire, Improvements in 
hydraulic motive power engines and the application thereof to certain 
useful purposes.” —Petition recoried 8th October, 1856. 

2476. Wittiam Epwarp Newton, Chancery-lane, 
machinery for rolling and forging iron or steel.” 
Petition recorded 21st October, 1856. 

2559. DipieR ELIZABETH ERNEST DE CHAVANON, Paris, “‘ Improvements in 
cleaning all sorts of cloth fabrics and skins, by the application of a sub- 
stance called carburine.”—/etition recorded 31st October, 1856. 

2728. Tuomas GILMAN, Creed- Jane, Ludgate-hill, London, “Improvements 
in boxes or pac! king cases.” 

2737. JAMES YEARSLEY, Saville-row, Saint James’, London, 
method of and instrument for applying 
recorded 19th November, 1856. 

2744. WituiAM IrLAM and Joun Piiiurs, Gibraltar Iron Works, Newton 
Heath, near Manchester, _ Improv ements in working railway signals or 
alarums.”—/etition recorded 20th November, 1856. 

2813. Rorert Grirritns, Mornington- road, Regent’s-park, ‘“‘ Improvements 
in vessels and engines for propelling vessels, ” 

2820. Henry Wa.uer, Lickhill, near Calne, Wiltshire, ‘ Improvements 
applicable to vessels used in the manufacture of cheese. — Petitions recorded 
28th November, 1856, 

9827, LeMvEL WELLMAN Wriout, Sydenham, Kent, “ Improvements in 
machinery for bending plates for the formation of pipes and tubes.”— 
Petition recorded 29th November, 1856. 

2840. Groror CoLuier, Hz uifax, and James WILLIAM C ROSSLEY, Brighouse, 
Yorkshire, ‘‘ Improvements in apparatus used in hot pressing and in the 
means of manufacturing parts of apparatus used for such purpose. 
Petition recorded 1st December, 1856. 

2862. James MizeNx, Deptford, Kent, “Improvements in apparatus for 
making gas, partly applicable to culinary or other domestic purposes.”— 
Petition recoi ded 8rd December, 1856. 

2304. WILLIAM HapriELD Bowers, Gorton, Manchester, “Improvements 
in apparatus to be used for the purposes of distillation.” 

2896. CuristiaNn ScuteLe, Oldham, Lancashire, ‘‘ Certain improvements in 
se or apparatus for cutting nuts, screws, or bolts, and toothed 
wheels. 

2898 Joun Lonernorrom, Leeds, Yorkshire, “Improvements in generating, 
surcharging, or superheating” steam.’ 

2900. Henry TwIsLeToN ELiiston, Leamington, Warwickshire, “A new or 
improved method of hanying and closing doors.’ 

2902. Joun Lesiiz, Conduit-street, Regent-street, London, ‘‘ An improve- 
ment in stoves and fire-places.”~ Petitions recorded 6th December, 1856. 

2904. Grorce CoLuier, Halifax, Yorkshire, and Epwix Heywoop, Sutton 
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Crosshills, near Leeds, “Improvements in steam boilers or steam 
generators.” 
2906. Joun Aston and Joun Brant, Birmingham, “ An improvement in 


the manufacture of covered buttons and covered ornaments.” 

2908. JAMES Buatn, Belfast, Ireland, ‘‘ Improvements in Jacquard appa- 
ratus for weaving.” 

2910. Ropert FREDERICK MILLER, Hammersmith, ‘A mode of printing 
tables of fares, advertisements, notices, tablets, ornamental designs, 
figures, and other like announcements, on painted or other surfaces, to 
supersede writing.” —/etitions recorded 8th December, 1856. 

2912. Josian Harris, Fordsham, Cheshire, “A pneumatic signal apparatus, 
and mode of working the same. 
2914. JouN BRowNiING, Minories, 

scopes.” 

2920. Joserpu WALTON, Styal, near Wilmslow, Cheshire, ‘‘ Improvements in 
tables. re 

EDMUND a Muspratt, Liverpool, and BauTiazaR WILUELM 
GERLAND, Ph. D., Manchester, “‘ Improvements in treating waste liquors 
preduced in he manufacture of chlorine, and in separating nickel, cobalt, 
and copper from liquids containing them iu combination with manganese 
and iron.” 

2924. Freperick OLpFIELD Warp, Cork-street, 
Wywavts, Rue de la Paix, Brabant, Belgium, ‘‘ Improvements in the 
manufacture of manures.” — Petitions recorded 9th December, 1856. 

2926. WiLL1AM Storey and THomas Storey, Lancaster, ‘ Improvements in 
forming ornamental devices on the surface of paper and certain prepared 
woven fabrics.” 

2927. ALEXANDER Macartuvr, Dalsholm Paper Works, Dumbarton, North 
Britain, ‘‘ Improvements in boiling, bleaching, washing, or cleansing 
fibrous materials.” 

2928. Witttiam Epwarp Newton, Chancery-lane, London, 
apparatus for supplying steam boilers with water.”—A communication. 
2929. Tuomas Situ, West Smithfield, London, “An improved joint for 

folding handles or stick 


is of umbre llas and parasols. oa 

2930. Joun Cornes, Sw: . London, * Improvements in chaff-cutting 
machines.” -- /’etitions orded 10th December, 1856 

2931. Jacon GREEN, Philadelphia, United States, ‘‘ Improvements in the 

mode of manufacturing glass lights for street vaults, ships, buildings ee 
friction boxes, and the apparatus for ladling or ‘conveying the mnolter 
glass from one furnace to another.” 

2034. Micnaet Burke, Liverpool, 
to counteract local attraction.” 

2935. MicHAEL Burke, Liverpool, “‘ Improvements in the construction of 
anchors, 

2926. Tuomas WHEATLEY and WiLt1AM WHEATLEY, Openshaw, near Man- 
chester, “Improvements in fog-signals and in the means of working the 
same.” 

2937. WiLuiAM WALKER Reay, Birmingham, “ An improvement or im- 
provements in shoes for horses and other animals.” 

2938. Victron DELPERDANGE, Rue Verte, Schaerbeeck, near Brussels, “ Im- 
provements in metallic and elastic packing. wo 

2939. Ricuarp Emery, King-street, St. James’s-square, Westminster, ‘‘ Im- 
provements in the construction of certain kinds of agricultural imple- 

ments (for breaking clogs of earth and levelling the soil), called barrows.” 

2940. WILLIAM Lun, Fleet- street, London, “ An improved ‘ spring clip,’ 
for holding or retaining loose papers, or other loose articles.” 

2941. GrorGe Cotuier, Halifax, Yorkshire, “ Improvements i in machinery 
or apparatus for the manufacture of piled fabrics.” 

2042. FREDERICK WILLIAM ANDERTON and JosEPH BEANLAND, Bradford, 
Yorkshire, ‘‘ Improvements in apparatus or means in connexion with 
furnaces to facilitate the consumption of smoke.” 

2943. WILLIAM CuarLes THropore SCHAEFFER, 
London, “ Improvements in distilling fatty and oily matters.’ 

2944. WILLIAM PLAYER MILEs, Lock Factory, near Forest Hill Stati 
London and Brighton Railway, “ Improvements in locks and fastenin 
—A communication from Mons. Motheau, Paris. 

2945. Cuartes Humrrey, The Terrace, Camberwell, Surrey, 


London, “Improvements in stereo- 
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tion bes use of penefitnn § in the nmenatese of hair-oils, ointments, a 
plaisters for medical purposes.” 

2946. Henry Kine, Frome, Somersetshire, “ Improvements in machinery 
for thrashing and dressing wheat and other grain. 

2947. Wititam CoLBorve CAMBRIDGE, Bristol, ‘An improved construction 
of portable railway.” : 

2948. Lovis Joseru FREDERIC 
purifying rock and sea-salt.”—/etitions recorded 11th 

2949. PeTreR ARMAND le Comte de * seoateemeirared vane 
Paris, “* lmproved railway signal apparatus.” A communication. 

5290. Jonny TuRNER Warieut, and Epwin Payron Wricut, Birmingham, 
** A new or improved manufacture of ropes, cords, lines, tines, and mill 
bandings.” 

2951. RAPARLLO Louis Gtanponati, St. Paul's Churchyard, 
ments in over shoes.”A communication. 

2952. Epw ‘ARD PaToN and CHARLEs FRepERick WALsH, Perth, North 
Britain, ‘* Improvements in apparatus for charging and capping the nip- 
ples of ‘fire-arms.” 

2953. WILLIAM Foster, 
ments in petticoats.” 

2955. Joun Cawoop, JAMES Bergson, WILLIAM SMiru, and RicHARD HENcH- 
LEY, Derby, ‘“‘ Improvements in the valves of ste am engines, 

2956. James Hartas Heapey, Walpole, Canada, ‘An improved mode of 
manufacturing artificial granite in various forms, and plating or veneering 
the same with marble, so as to present an exterior of marble and an 

interior of stone or granite.” 

2957. Henry Peask, Piedmont, near Darlington, and Tuomas Ricwarpson, 

, castle-on-Tyne, “Improvements in the manufacture of compounds of 
alumina,’ 

2958. SAMUEL NEWINGTON, 
hand hoes and cultivators. 

2959. WitL1AM Beevers Birksy, Cleckheaton, near Leeds, “ Improvements 
in the manufacture of pointed wire fillets used in the preparation of flax, 
tow, hemp, and other fibrous substances.” 

2960. GrorGe SuzRwIN, Waterloo-road, Burslem, Staffordshire, ‘ Improve- 
ments in the manufacture of fire bricks, tiles, crucibles,and other articles, 
when fire clay is used.” 

2961. GeorGe ToMLINSON BovusFIELp, 
Brixton, Surrey, 


Manecuasres, Paris, -  emprovemnents in 
i December, 1856. 


Rue de l’Echiquier, 


*« Improve- 





Black Dike Mills, Bradford, Yorkshire, “ Improve- 








M.D., Ticehurst, 
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Sussex, ‘‘ Improvements in 


Sussex-place, Loughborough-road, 
“Improvements in looms for weaving cut piled fabrics 


double.”—A commneniontion from Erasmus B. Bigelow, Boston, United 
States."—Petitions recorded 12th December, 1856. 


2963. Joun Sira, FP ailsworth, 
Jacquard machines for weaving.” 

2964. Lovis Braun, Wood-street, 
such like articles.” 

2965. Joun MetcaLr, Newton Heath, near Manchester, 
the manufacture of alum or sulphate of alumina.” 

2966. Henry Wickens, Tokenhouse-yard, London, ‘‘A throat guard or 
apparatus for protecting the throat against garotting or other external 
violence.” 

2967. James Wapsworti, Hazelgrove, near Stockport, Cheshire, ‘‘ Certain 
improvements in heating and ventilating apartments, buildings, and 
ships, and in apparatus applicable to and to be used for such purposes.’ 

2968. Grorer Lirruewoop, London-wall, London, “ Improvements in print- 
ing geometric patterns.” 

2969. ArncuiBpaALD TURNER, Leicester, ‘‘ Improvements in the manufacture 
of elastic fabrics.” — Petitions recorded 13th December, 1856. 

2970. Joun Grant, Hyde-park-street, London, ‘‘ Improvements in heating 
or cooking by gas, and in apparatus for effecting the same.” 

2971. JouN MILNER, Charlwood-street, Pimlico, Middlesex, 
ments in chimney cans or cans,’ 

2972. Luke Duncan Jackson, Underwood, Nottinghamshire, ‘‘ A pneumatic 
break or apparatus to be attached to railw vay carriages or trucks for the 
purpose of retarding or stopping the same.” 

2973. AveusTE Fournrer bes Corats, Rue des 
** Certain improvements in lamps.” 

2974. ALFRED ViNcENT Newton, Chancery-lane, London, “ Improvements 
in machinery for boring, turning, tapping and screwing fittings for gas, 
water, steam, and other pipes, and in vices for holding the same while 
they are operated upon.”—A communication.—Petifions recorded 15th 
Deceimly , 1856. 

2975. Wnanas Avstix, Upper Portland- place, Wandsworth-road, Surrey, 
“Improvements in pipes or tubes, and in the method of joining and 
laying the same.” 

2977. Eowin Heywoop, Sutton Cross Hills, near Leeds, ‘‘ Improvements in 
machinery or apparatus used in weaving.” 

2979. Winutam Carwoop, Back Church-lane, London, “ An improvement 
in steam engines.” 

2931. Jonn Stopo, Leven Bank Works, Dumbarton, North Britain, 
provements in forcing or lifting corrosive or chemical liquids. ag 

2983. WittiamM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
process or processes of treating feldspar so that it may be used as a 
manure, or for obtaining potash or soda therefrom.”—A communication 

—Petitions recorded 16th December, 1856. 

2989. WiLLiaM Epwarp NewTon, Chancery-lane, London, 
ment in the manufacture of table knives.”—A communication. 

2991. Joux Hatt Brock Tuwarres, Bristol, ‘‘A new or improved machine 
or apparatus for holding postage or receipt stamps, and applicable wholly 
or in part to other similar purposes,”—/etitions recorded 17th December, 
1856. 


near Manchester, ‘‘ Improvements in 
London, ‘Improvements in caps and 


“Improvements in 





* Improve- 





Trois Pavillions, Paris, 





“Tin- 


“ An improve- 


Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

3027. Danie. West, Egremont-place, New-road, London, “ An improve- 
ment in presses constructed to operate by a combination of iron levers, 
which presses are employed to compress bales of cotton, hemp, 
and other articles of merchandise.”—Deposited and recorded 
December, 1856. 
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Patents on which the Third Year’s Stamp Duty has been Paid. 
3000. Tuomas SyMES PrRipEAUX, St. John’s-wood, Middlesex.—Dated 27th 
December, 1853. 
3026. Henri CaTHeRine CAMILLE Dr Rvoiz and AnseLMe De FonTenay, 
Paris. —Dated 30th December, 1853. 


Mason, Ardwick Iron Works, 


WALTER 


Manchester.—Dated 30th 





16. Tuomas MANN, Horsham, Sussex.—Dated 3rd January, 

33. Joun Heater, Bolton-le-Moors, Lancashire.— 
Adolphe Peynaud and Edmond Peynaud, 
Andelle, départment de l’Eure, France. 

2996. Evwarp Joseru Hugues, 
27th December, 1853. 

3002. Jonn PARKINSON, Bury, Lancashire.— Dated 28th December, 1853. 

3020. CLAUDE ALPHONSE Rov X, Belleville, near Paris.—Dated 29th Decem- 
ber, 1853. 


1854, 

A communication from 
Charleval, pros Fleury-sur- 
Dated 6th January, 1854. 
Manchester.—A communication.—Dated 
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1917. Hotel, London-bridge, and 
Gr : Gipson Brown Baptiase Dockyard, “‘ Improvements in signal 
lanterns,”"—Petition re Ved 16th Auquet, 1856. 

1953. WinuiamM Akroyp and Jonn THOMPSON, Halifax, Yorkshire, “The 


manufacture of carpets or other fabrics. 


1955. Tuomas York, Wolverhampton, Staffordshire, “A new or improved 








safety valve and low water indicator for steam boile rs."—Petitions rece 
Q1at aust, 1856. 
1959. ten Mas Joun Curpr and Ricuarp Bitmeap, Soho, London, ‘‘ Im- 


proved apparatus for drilling and boring.” 


1962. Winiiam Epwarp NEWTON, Chancery-lane, London, ‘ Improved 





machinery for cutting chenille."—A communication from Messrs. Cadi- 
not and Chenneviére, Elbeuf, France,—/itit ous recorded 22nd Aucust, 
1856. 

1971. ALEXANDER Moses, Cannon-street, East-road, London, “ Improved 


machinery 
August, 1856. 

1982. Georce Warniner, Withernsea, Yorkshire, ‘“‘ Improvements in com 
pounds for preserving, deodorising, and fertilising.’”’—/etitic 
25th August, 18: 

1985. Wit AM FrepErick Busn and WiuaM Hewitt, Bristol, “‘ Improve- 
ments in machinery or apparatus for grinding grain.”—Petition recorded 
26h August, 1856. 

2009. JEAN BAPTISTE Feavveat and Lovis ALEXANDER Leeranp, Brussels, 
Belgium, ‘‘ An improved apparatus for the purification and the combus- 
tion of gas.” —Petition recorded 28th August, 1856. 

2017. ARMAND Lovis Anpre HER BELOT, Paris, ‘* Improvements in obtain- 
ing motive power by gases or fluids.” 

2024. Manoan Bower, Ricuarp Prrrox, and Josrs Weaver DownIna, 
Birmingham, *‘ Iinprovements in metallic bedsteads, cots, couches, and 
other such like articles.”—Petitions recorded 30th August, 1356. 

2045. Simon Guipienta and Louis Tur erti, Rue de |’Echiquier, 
“ An improved buckle. — /etitioy : 3rd September, 1856. 


for propelling vessels on water.”—Petition recorded 23rd 
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2052. Constant Jourrroy Dumery, Paris, “Improvements in steam 
engines.” 
2063. RIcHaARD ARCHIBALD Broomay, Fleet-street, London, ‘“ Improve- 


ments in the construction of buildings and parts of buildings.”—A com- 
munication from Messrs. Charpentier Brothers.—Petilions recorded Ath 
Sept imber, 1856. 

2066. Joun JouNsoNn Single- street, 
railway carriages Pe ition recorded Sth September, 1856. 

2144. RicnarbD Peytox, Birmingham, “An improvement or improvements 





Mile end, London, “ Improvements in 
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in =the eunuiatene of metallic Redstone, onl other whine for sitting, 
lying, and reclining upon.”— Petition recorded 18th September, 

2358. Davip Joy and Wiui1am Hout, Leeds, Yorkshire, “ Improvements in 
hydraulic motive power engines, and the application thereof to certain 
useful purposes,” —/’etition recorded 8th October, 1856. 

2371. Lewis Jacon Jornvan, Berners-street, London, “A medicine for the 
cure of venereal affections.” — Petition recorded 9th October, 1856. 

2411. ARCHIBALD TURNER and Luke Turner, Leicester, “An improved 
manufacture of elastic fabrics.”— Petition recorded L5th October, 1856. 

2416. Jacgurs Fetix Desnayes, Paris, “‘ Improvements in machinery for 
dyeing silk, cotton, or wool in hanks or skeins, or woven fabrics.”— 
Petition recorded 18th October, 1856. 

2476. Witttam Epwarb Newton, Chancery-lane, London, 
machinery for rolling and forging iron or steel.” 
Petition recorded 21st October, 1856 

2694. ANDREW SyMineoTon, Kettle, Fife, North Britain, ‘Improvements in 
enpestian for drying y arns and woven fabrics.”—Petition recorded Lith 

, 185¢ 

0. ROBERT Brock Benson, New York, United States, “ Improve 

in reefing sails.”—/’etition recorded 20th November, 1856. 

2813. Roperr Grirritis, Mornington-road, Regent’s-park, «* Improvements 
in vessels and engines for propelling vessels.”’ 

2820. HENRY WALLER, Lichill, near Calne, Wiltshire, ‘‘ Improvements ap- 
plicable to vessels used in the manufacture of cheese.” 

2301, ArcuiBaLp Turner, Leicester, ** Improvements in the manufacture 
of elastic fabrics.” —Petitions recorded 28th November, 1856, 

2908. James Buain, Belfast, Ireland, ‘‘ Improvements in Jacquard appa- 
ratus for weaving.” — Petition recorded 8th December, 1856. 

2919. Jonn Rosinson Scartiirr, Wolverhampton, Staffordshire, ** Improve- 
ments in apparatus to be employ ed as an alarm and detector in cases of 
burgls ary.—Jetition recorded 9th December, 1856. 

2027. ALEXANDER MACARTHUR, Dalsholm Paper Works, Dumbarton, North 
Britain, “ Improvements in boiling, bleaching, washing, or cleansing 
fibrous materials.” - Petition recorded 10th December, 1856, 

2951. Raraeivo Louis Gianponati, St. Paul's Churchyard, London, “ Im- 
provements in over shoes.”— A communication, 

2957. Henry Pease, Pierremont, near Darlington, a7 1 Tuomas Ric oHARD- 
son, Newcastle-on-Tyne, ‘* Improvements in ‘the msnufacture of alumina.” 
— Petitions recorded 12th December, 2%" 

2981. Joux Srono, Leven Bank Works, Dumbarton, North Britain, ‘‘ Im- 
provements in forcing or “fung corrosive or chemical liquids,”— Petition 
recorded 16th December, 1856. 

2991. Joun Haut Brock Tuwatres, Bristol, ‘‘ A new or improved machine 
or apparatus for holding postage or receipt stamps, and applicable wholly 
or in part to other similar purposes,” — Petition recorded 17th December, 
185 
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; Damm West, Egremont-place, New-road, London, “‘ An improve- 
ment in presses constructed to operate by a combination of iron levers, 
which presses are employed to compress bales of cotton, hemp, wool, and 
other articles of merchandise.”—/etition recorded 22nd December, 1856, 
And notice is hereby given, that all persons having an interest in oppos- 

ing any one of these applications are at liberty to leave particulars in writing 

ef their objections to such application, at the Office of the Commis- 

sioners, within twenty-one days after the date of the Gazette (and of 

the Journal) in which this notice is issued. 
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1184, 3d. ; 1185, 5d. ; 1186, by 1187, 3d. ; 1188, Is. 3d. ; 1189, 3d. ; 1190 
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10d. 1208, 3d. ; 1218, 8d. ; 1221, ry > 1223, 1s" 7d. 3 1225, 3d. 1229, 6d. ; 
1239,” 3d. : 1261, “od. 


* Spec ific ations will be forwarded by post on receipt of the amount of price 
and — age. Sums exceeding 58, must be remitted by Post-office order 
made payable at the Post-office, High Holborn, to Mr, Bennett Wooderoft, 
Great Beal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

1158. See Class 4. 

1206. See Class 2. 

1219. Joun Cuartes Pearce, Bowling Iron Works, Bradford, York, 
“ Apparatus for generating and economising steam.”—Dated 22nd May, 
1856 

The first part of this invention relates to improvements in the con- 
struction of steam-boilers, furnaces, and flues, in order to secure supe- 
rior strength and general efficiency. The patentee employs T-shaped 
ribbed and other sections of iron, which, being bent into rings, loops, or 
otherwise suitably formed, are rivetted to the edges of the adjoining 
plates, or to the edges of each other, as the case may require, to give the 
necessary strength to the fire-boxes and flues or other parts of such 
boilers. In some cases he produces great additional stiffness by simply 
bending the edges of the ordinary boiler plate parallel with the rivet 
holes, In order to secure within an ordinary cylindrical boiler of 
limited diameter ample area of fire-grate and upper flue surface, pre- 
serving, at the same time, sufficient space for water and steam, he makes 
the transverse section of the internal flue of a D-shape, with the straight 
side upwards; and to avoid collapse or giving way under pressure, he 
employs the methods of strengthening the plates before described, or he 
forms the top of the furnace flue into a series of undulations, showing in 
the longitudinal section a wave line running from end to end, or he se- 
cures the necessary strength by composing the top of the furnace flue of 
a series of curved plates, with their convex sides placed downwards. 
In some cases he combines his improvements with a series of small 
tubular flues, extending from a suitable distance beyond the fire-bridge 
to the end of the boiler. These tubes being surrounded with water, and 
presenting a large internal surface for the absorption of heat, enable him 
to dispense with the external brick flues. He also applies these methods 
of forming and strengthening the tops of flues and furnaces to a novel 
construction of boiler, in which he omits the lowermost part of the 
cylindrical body, and unites the lowermost edges of the flue sides to the 
corresponding edges of the plates composing the sides of the boiler, thus 
forming a broad passage, with parallel straight sides and open bottom, ex- 
tending from end to end of the boiler. The furnace situated beneath the 
front end is provided with two sets of grate bars, an upper set and a lower 
set, arranged so that the fuel from the former is deposited upon the 
latter in a partially-consumed state. These bars are constructed so as 
to be easily moved in a vertical direction by means of a handle and a 
double lever, upon a shaft, which cause the adjacent ends of each sot of 
bars to move simultaneously in opposite directions, so that the two grates 
can be readily set to form one even inclining surface, or two distinct 
surfaces of various inclination. This arrangement of the grate bars 
enables the stoker to regulate the admission of atmospheric air to the 
body of the fire, in order to promote more perfect combustion of the 
fuel and gases; it also facilitates the operation of cleansing the fire. 
The second part of the invention relates the management and con- 
struction of slide valves suitable for steam-engines and a variety of other 
useful purposes. In order to get rid of the very objectionable friction, 
and the consequent loss of steam, experienced in the working of slide 
valves, he employs a loose adjustable plate, kept in close contact with the 
baek of the valve by means of adjusting screws passing through the valve 
case. The valve is a simple frame, its front and back faces being per- 
fectly parallel, and of similar form and dimensions. In the adjustable 
plate, on its side next the valve, compensating recesses are formed 0»po- 
eite and similar to the steam ports. Steam from the boiler is conveyed 
to the interior of the valve, instead of into the valve box, as is usually 
the case, where it acts with full pressure upon the adjustable plate, tend- 
ing to force it off the valve, and thus holding it firm against the adjust- 
ing screws, while the valve is at liberty to slide easily in either direction, 
as required, in opening and shutting the steam ports. The third pact of 
the invention relates to improvements in the construction of metallic 
packing for pistons, by means of which he effects considerable economy 
in the use of steam. In the construction of his improved packiny he 


forms a groove or a series of grooves round the inner surface of the 
packing ring, for the reception of other rings possessing considerable 
elasticity, which act as springs to force the packing or outer ring against 
the surface of the cylinder in which the piston works. 
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1229. Tuomas Dawson Russvum, Tipton, Staffordshire, “ Brake for steam. 
engines and other motive power engines.” 

This invention consists of a brake in which two discs, having peri- 
pheries of a conical figure, the one being concave and the other convex, 
are fixed respectively upon a fixed support and the shaft of the engine ; 
that upon the engine shaft being capable of sliding upon the said shaft, 
and capable of being made to engage with that on the fixed support ; 
also in shutting off the steam or other source of motive power by the 
action of the brake. 


1237. See Class 8. 
1248. Frepenicx Perer Dimprer, Philadelphia, U.S., “ Steam boilers and 
} furnaces,""—Dated 24th May, 1856. 

This invention relates, Firstly, to the employment of certain means 
for effecting the consumption of the small particles of coal which are 
carried by the force of the blast from the fire chamber into the flues, and 
| thereby applying such particles to the generating of steam in the boiler, 

and preventing the clogging of the flues with dust, which frequently 
occurs, especially in locomotive engines, greatly to the interference of 
the draught. The tubes of the boiler are arranged in two groups, a 
considerable space being left between them for the play of the flame. 
Within this space deflectors are set so as to stop the direct passage of 
the gases of combustion, and consequently retard or stop the progress of 
the fine particles of fuel held in i The patentee claims, 
First, arranging the tubes of tubular boilers so as to form a flue between 
them, as explained, and placing in this central flue a deflector or deflec- 
tors for checking the momentum of the particles of fuel carried forward 
from the fire chambers by the draught, and causing them to fall to the 
bottom of the flue. Secondly, connecting with the bottom of the main 
flue containing the tubes receptacles suitable for receiving the fine par- 
ticles of the fuel arrested in their progress through the central flue, 
Thirdly, fitting in the bottom of the main flue or flues of steam boilers, 
and in the bottom of the receptacles, alr tubes covered by deflecting 
plates, for the purpose of introducing air to the fine particles of fuel, and 
causing it to impinge thereon in a thin film, to assist in consuming the 
same. And lastly, connecting the bent up ends of the water tubes to a 
concave crown sheet in a series of double longitudinal rows, with spaces 
between the double rows of a width proportioned to the diameter of the 
tubes, to admit of the easy removal of old and insertion of new tubes, 
whilst in other respects the said tubes are placed as near to each other 
as may be desired, 





Ciass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 
; 1038. Samcet Henter, Ravensworth-terrace, Gateshead, “ An improve- 
} ment in anchors.”"—Dated 1st May, 1856. 

This invention is applicable to that class of anchors where the arms 
move on pin joints at the ends of the stems. Heretofore, in making 
such descriptions of anchors, in order to open out the arm of an 
anchor which comes to the ground, there have been what are termed 
toggles formed or fixed on the flukes or arms. Now this invention 


THE ENGINEER. 


Someone 8, TOR. 








it taut in the direction of its width. Or, instead of this, any other suit- 
able arrangement may be employed to keep the cloth from wrinkling. 
The paint or other substance is laid on the cloth with a trowel, in 
advance of the fixed scraper, and rotary motion being given to the ma- 
chine, the cloth is drawn under the scraper, and the paint is spread 
evenly on its surface. To facilitate the removal of the cloth from the 
machine, the rollers are set in open or loose bearings, and by lifting up 
the rollers at one end, the web of cloth is shifted off the rollers, and is 
then ready to be carried away to the drying-room.— Not proceeded with. 





Cuiass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &c. 


1145. Witiam Evans, Sherston, Malmesbury, Wilts, 
scription of plough.”"—Dated 14th May, 1856. 

This invention relates to an improved agricultural implement (called 
a parer) designed to be ployed for the same purpose that a breast 
plough is now employed, for performing the operation of paring, and 
the peculiar features of novelty are as follows:—First, the share of the 
implement (which is scmewhat similar to a plough) has a coulter in the 
land side thereof. Secondly, the point of the said share is placed as 
far forward as the centre of the two fore wheels. Thirdly, the turn- 
furrow springs immediately from the point of the share, and is of such 
shape as to leave the furrow hollow on the ground in the form of a half 
tube, for drying instead of leaving the furrow flat, as is now the case 
with ordinary ploughs and breast ploughs. Fourthly, both the arm 
which holds the share and the under edge of the ‘“turn-furrow” are 
arched, so as to run clear of the ground from the edge of share to the 
heel or edge of the “ parer,” and such arching serves also to prevent 
them being thrown out of the ground upon coming into contact with a 
stone, and also prevents choking by an accumulation of couch, stubble, 
or rubbish. 

1153. Cuarces Ricuanp Wit.1aMs, Shiffnal, Salop, ‘“ Implement or appa- 
ratus for the cultivation of land.”—Dated 15th May, 1856. 

This invention consists of an implement or apparatus, in which a 
series of prongs or blades are caused by the advancing motion of the 
carriage on which the implement or apparatus is situated, to descend 
into the ground with an advancing motion, and after ascending to re- 
descend into the ground at or near the point where they previously 
left it. 

1156. Wriitam Marycuencn and Joun Grivrirus, Haverfordwest, Pem- 
broke, “ Improvements in horse-rakes, part of which is applicable to 
two-wheel carriages ""—Dated 15th May, 1856. 

This invention consists in working the teeth of horse-rakes by the 
forward motion of the implement itself. The patentees find the follow- 
ing a good method of carrying their invention into effect :—They 
cause a ratchet wheel to revolve with the driving wheels, and employ 
a lever which, upon falling into gear, causes the onward motion of 
the driving wheels to raise the rake teeth, through cranks and rods, and 
discharge or free them from the load. A cord is attached to the lever, 
and carried by a person leading or driving the horse, and when 
required to discharge the load he raises the end of the lever near to 
him, so that tongues upon the opposite end of the lever may fall into one 








“Improved de- 








consists in applying to the two sides of the shank of an anchor a pro- 

jection or palm, against which the palm with its arm which takes the 

ground rests, and is chereby prevented coming to the stem. 

fi 1156. See Class 4, 

1178. Geonce Canter, Mottingham, Kent, “Improvements in the mode 
of propelling and steering vessels, and in the apparatus and machinery 
applicable thereto.” — Dated 17th May, 1856. | 

This invention consists in propelling vessels, by forcing or conveying 
air or water, or air mixed with water, through a certain outlet or 
outlets, in such a position and of such a form as to expose an extended 

| surface at the place where the air impinges against the water, the air 

a being guided by a suitable channel or channels along the bottom or 

sides of the vessel, inclining towards the ends, whereby the power is 
effectually expended against the water, instead of passing rapidly 

In addition to the usual rudder for steering, the stern and 


[oe SC: gop ian 


| through it. 
i likewise the bow of the vessel may be pierced with outlets, one on each 
i side, similar to the propelling outlets, and covered by slides or valves 
connected by suitable gearing to the steering apparatus. On opening 
tf either outlet the air is forced against the water, and the vessel is moved 
x thereby in the contrary direction. In this manner the motion of the 
vessel is placed under control. 
1188. Gronce Wuixetnson, Evans-street, Poplar, London, “ Improvements 
in steering apparatus, and in giving motion to machinery for raising 
H and movirg weights."—Dated 20th May, 1856. 
3} A ring is formed with internal, inclined, or oblique teeth, either all 
round or partly round the interior surface thereof, according as it is 
4 desired that the motion should be continuous or alternating. When 





i for steering, the ring is only required to have the inclined or oblique 
‘| teeth partly around the interior of the ring, and such ring is fixed to 
ts the tiller head or other instrument requiring like motion by means of a 
is half spherical or hollow metal basin, the object being that such basin 
u may contain oil or lubricating matter, On the axis used to give motion 
to the ring a disc is fixed, of a diameter about equal to the diameter of 
the ring within the teeth, and on such dise are formed portions of the 
worms of a one or more threaded screw (by preference a two threaded 
if screw), and for the purpose of steering, or other uses where a recipro- 
i cating motion is desired, the axis of the dise or screw may be across the 
4 centre of the ring; but whena continuous rotary motion is desired 
E then the axis of the disc or screw is across the ring, somewhat on one 
f side of the centre of the ring. The advantage of having the ring of 
ny : oblique or inclined teeth fixed to a hollow basin or vessel is, that the 
i threads of the screw in their rotation bring up lubricating matter 
contained therein on their surface. 
| 
i CLass 3.—FABRICS. 
yy Including Machinery and Processes for Preparing, Manufacturing 
Ri Printing, Dyeing, and Dressing Fabrics, Sc. 


1080. James Niven, Keir, Perth, N.B., “ Improvements in the manufac- 
ture of paper, and in the production of textile materials.”—Dated 8th 
May, 1856, 

In this invention elm-bark is taken at any age, and the external rind 
being removed, the rest is disintegrated, either before or afte boiling in 
caustie ley, and the resultant mass is then worked up in the ordinary 
manner as pursued by the paper-maker in the usual process of paper- 
making from rags. The pulp produeed from elm bark is fine and strong, 
and may be bleached to a good white. This invention refers also to the 
application and use in the manufacture both of paper and of textile mate- 
rials of the Lecistera Formosa, a hardy shrub which will grow readily in 
Great Britain as an underwood, The inner bark of this shrub is used in 
the same manner as that of the elm, In addition to this application the 

{ spent bark of the tanner is similarly used as the raw material of paper, 
and is disintegrated and worked up in a generally similar manner —Not 
proceeded with, 

1112. Wittiam Burry, Neate-street, Old Kent-road, “ Manufacturing 
painted cloths,”"—Dated 10th May, 1856, 

This invention relates to certain novel means whereby ground colours 
and varnishes may be spread with great expedition upon cloths in- 
tended to be converted into ornamental coverings for tables, floors, and 
other uses. The lengths of cloth to be operated upon are formed into 
endless webs or sheets, by sewing or otherwise connecting their ends to- 
gether. A sheet thus prepared is placed upon drums or rollers, which 
are mounted horizontally in a suitable frame. One of these rollers is 
mounted in adjustable bearings, in order to bring the cloth to tension, 
and to permit of its being readily slackened when the cloth is required 
to be removed from the machine. Rotary motion is communicated to 


the cloth by driving the larger roller over which it passes, and immedi- 
ately before tdgis roller is mounted a knife or scraper, which is adjusted 
so that it shall bear upon the upper face of the cloth, and spread the 
colour, varnish, or other coating, evenly over it. Below the cloth a bar 
is placed, provided with a roughened surface, composed of two sets of 
paralle) ribs, the one running in one direction, and the other in the op- 


or more of the teeth of the ratchet wheel, when they are imme- 
diately secured by the onward motion of the implement, and pressed 
forward, turning at the same time a crank, a bar, and other cranks 
which elevate a bar and raise the teeth. When in this position 
the back of the next tooth of the ratchet wheel to that in which the 
last of the tongues of the lever was engaged presses against a curved 
projection on the lever, throws it out of gear, and the teeth fall of 
their own weight. The invention also consists of an improved shoe for 
horse-rakes and other two wheeled carriages, for taking the weight off 
the horse's back when going down hill, constructed in such manner 
that it shall follow the periphery of the wheel instead of resting imme- 
diately upon the ground. This shoe is attached to a light frame, which 
supports the foremost part, and from which the line of draught is 
taken. 

1158. Wi11am Smita, Salisbury-street, Adelphi, ‘‘ A new application of 
the syphon as an irrigator, and a motive power machine."—A com- 
mun‘cation from Mons. A. Herault, Angers, France.—Dated 15th May, 
1856. 

This invention consists in the peculiar arrangement of an apparatus 
fitted to the upper part of a syphon, which is provided with receptacles 
which permit the withdrawal of a certain quantity of water from it 
without disturbing it or its action, and employing this water at the 
same time as a motive power, by the means and through the instru- 
mentality of the apparatus itself, and also by its fall working an hydraulic 
power of any description, or feeding a system of irrigation.— Not pro- 
ceeded with, 

1212. See Class 6. 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 

ments, Glass, l’aint, House Fittings, Warming, Ventilating, &c. 

1091. See Class 10. 
1187. Wiut1aM Mavouam, Ifield-terrace, Surrey, ‘“ Rendering wood fire- 
proof.”—Dated 20th May, 1856. 
This invention consists in simply steeping wood in a solution contain- 
ing phosphate o' ia, or of producing phosphate of i 
within the wood, and of subjecting the solution and the wood to heat. 
119}. James Anninc GoLtop, Lower Sloane-street, Chelsea, Middlesex, 
“Method of excluding dust, water, air, and other extraneous matters 
from doors, windows, glass, show-cases, and such-like constructions,”— 
Dated 20th May, 1856. 

This invention relates, Firstly, to doors, and consists in adapting 
thereto vulcanized india-rubber, or other suitable elastic tubing, of 
small size, to those parts of the door-jamb against which the door rests 
or abuts when closed, and also to the lower rail of the door, so that the 
closing of the door compresses the aforesaid elastic tubing, and thus 
effectually excludes the entrance of dust and air, and obviates the objec- 
tion attending “slamming” of the door, by reason of the aforesaid elastic 
tubing serving asa cushion for the door to strike against. Secondly, 
as regards the adaptation of the said invention to windows, glass show- 
cases, and such-like constructions, the patentee adapts elastic tubing 
thereto, as above described, 

1261. Joun Roserts, Falmouth, “ M: 
tiles."—Dated 26th May, 1856. 

In the improved machinery there are at intervals, ina circular track, 
separate sets or series of moulds formed or fixed. Each mould consists 
of a rectangular or other form of box, according to the shape of bricks 
or tiles to be made therein. Each mould has within it a piston or 
moveable bottom, which, when the clay or brick earth is introduced into 
the mould, is in the lowest position. A heavy roller or rollers is made 
to revolve around the circular track, and to press on the clay or brick 
earth when such roller or rollers pass over a series of the moulds set or 
fixed in the circular track ; and when such roller or rollers have passed 
over and pressed the clay into a set or series of moulds, one or both of 
them in passing over the end of a lever (to which all the pistons of the 
series of moulds are connected) will cause the lever to raise the whole of 
the pistons of such series, and thus lift the bricks or tiles above the 
upper edges of the moulds into a convenient position to be removed by 
hand. The clay or brick earth it is preferred should only be slightly 
moist, and in such condition as to admit of its being shovelled into the 
moulds by hand. The roller or rollers having passed away from the 
lever of the previous set or series of moulds, will then come to and press 
on the clay or brick earth which has been filled into another set or 
series of moulds, and so on all round the circular track. 

1270. Leaver D. Owen, Southampton-street, London, “ Artificial stone." — 
A communication.—Dated 28th May, 1886. 

The patentee forms building blocks as follows :—A quantity of coarse 
silicious sand, as free as possible from admixture with clay or other 
earth, is provided, together with a quantity of freshly-slacked lime in 
powder. As much sand and lime as can be moulded into blocks during 
an hour are then to be thoroughly mixed together, inthe proportion of 
about one part of lime to from six to twelve parts of sand, according to 
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posite, for the purpose of putting friction upon the cloth, and drawing 








the nature of the sand or the quality of the lime, the lime being the dry 
powder hydrate, produced when lumps of calcined lime-stone are freshly 
slacked, and the sand having the degree of moisture it ordinarily has 
when dug out of the earth. If preferred the calcined lime-stone may be 
ground and mixed with the sand previous to being slacked, and then as 
much water added to it as is necessary for the process of slacking. This 
composition is then placed into the mould of the required shape of a 
moulding-press, similar to those used for making bricks from pulverulen 
clay, and is there submitted to great pressure, which should be propor- 
tioned to the thickness of the block required. The blocks so produced 
are then taken out of the mould, placed upon a flat surface, and exposed 
to the air to harden. 

1316. Curistian Rupotpa Wess, Fitzroy-square, New-road, and FRaNcis 
Xavigk Kvukta, Raven-row, Mile End-road, London, “A vapourless 
glow-heat disseminator.”—Dated 3rd June, 1856. 

This invention cannot be described without reference to the drawings. 
1324. JoserH Brices, Fleet-street, London, “ Blocks and bricks for build- 
ing.”—Dated 4th June, 1856. 

This invention consists in constructing the parts of blocks and bricks 
for building, whether of wood, stone, iron, earthenware, ciay, or other 
suitable substance, in various forms corresponding with each other, and 
so that each separate block or brick has apertures into which may be 
inserted rods, bars, pins, ties, or bolts, so as to hold the blocks or bricks 
together. The apertures are so formed and placed that upon any two or 
more blocks being brought together in the position they are intended to 
occupy, one or more of the apertures in each block shall correspond 
with, or come opposite to, one or more of the apertures in the next block 
or blocks, to allow of the passage of the tie-rods through them, ar of 
their being slipped in the tie-rods, 





Crass 6.—FIRE-ARMS, &c. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 

1212. Tuomas LAWRENCE, Birmingham, “ Machinery to be used for grinding 
and polishing gun barrels, swords, matchets, bayonets, scythes, fire-irons, 
and other articles similar in transverse section to any of those above 
named,”—Dated 21st May, 1856. 

The patentee is enabled to grind flat or polish not only the plain sur- 
faces of the above-named articles, but also to grind out of the solid metal 
upon certain of the articles named the furrows, ribs, or grooves which are 
required to be formed thereon, or to grind the said furrows, or ribs, or 
grooves after the same shall have been rolled or forged in such articles ; 
for instance, on matchets out of the solid metal, after the said matchets 
have undergone the process of hardening. And he is also enabled to 
grind or polish such furrows, ribs, or grooves in matchets, swords, and 
bayonets, after they have been rolled or forged thereon. The machinery 
cannot, however, be described without reference to the drawings. 

1313. THomas WILLIAM WILLETT, Chancery-lane, London, ‘‘ Gunpowder.”— 
Dated 3d June, 1856. 

The first improvement consists in the direct application of a jet or jets 
of steam to the charge of powder while in the mill, by which means the 
charge is more regularly and evenly moistened than by the application of 
water. The second improvement consists in the application of an arti- 
ficial current of air to the interior of an incorporating gunpowder mill, 
for the purpose of drying the charge at the proper stage in the manu- 
facture. 

1405. Wi.t1am Jacot, Molyneux-place, Water-street, Liverpool, ‘ Fire. 
arms.”—A communication.— Dated 13th June, 1856. 

This invention consists in so arranging the locks of fire-arms that the 
piece may be cocked by pressing with the hand upon the trigger guard, 
For this purpose one end of the trigger guard is centered to the plate of 
the lock, and the other end rests on the tail of the hammer, so that by 
pressing on the trigger guard the hammer is raised, and is retained by a 
tooth on the trigger falling into a notch on the trigger guard, and when 
the trigger is pulled the tooth is withdrawn from the notch, and the 
hammer descends. 

1415. Epwarp Linpyer, New York, U.S., “ Breech-loading fire-arms.”— 
Dated 14th June, 1856, 

This invention consists in fitting a moveable breech at the rear of the 
barrel, in such a manner that the force of the explosion communicated 
from the motion of the ball or the pressure of the gas acts on the parts 
that hold the breech down, in place of liberating the same, and allowing 
a spring to throw the forward end of the breech up, ready to receive 
another charge. All those moving parts that are exposed to the action 
of fire from the explosion are to be packed with asbestos, which, at the 
same time that it makes the parts tight at the joints, is not affected by 
the fire. 

1430, FREDERICK COLLIER BAKEWELL, Haverstock-terrace, Hampstead, 
Middlesex, ‘ Percussion bomb-shells."—A communication from John 
Lippincott, North America.—Dated 17th June, 1856. 

This invention consists of certain improvements in bomb-shells, so that 
they may be fired either from rifle-bored cannon or from mortars, and 
instantaneously explode when they strike any object. The instantaneous 
explosion of the shell is accomplished by inserting into the powder cham- 
ber a percussion apparatus charged with explosive material, the outer 
extremity of this apparatus projecting from the heavy end of the shell, 
and so contrived as to be protected from the danger of premature explo- 
sion by handling, or by the recoil of the cannon. When the shell is in- 
tended to be fired direct at an object from a rifle-bored cannon, it is 
made of a cylindro-conical shape, and is furnished with a sabot of lead or 
of other soft metal at the butt end, the sabot being peculiarly con- 
structed, so as to expand in the act of firing, and thus, by filling up the 
grooves in the cannon, to communicate a rotary motion to the shell on 
its long axis. When the shell is to be fired into the air from a mortar, 
the sabot of lead is dispensed with, and the end of the shell into which 
the percussion apparatus is inserted is made so much heavier than the 
other end as to ensure its falling on the projecting part of the apparatus, 


CLass 7.—FURNITURE AND CLOTHING. 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, &c. 

1154. Ricuarp AncHIBaLD Brooman, Fleet-street, London, “ Stuffing 
seats, cushions, furniture, &c.”—A communication from Pierre Fouben, 
Paris.—Dated 15th May, 1856. 

This invention consists in the employment of the vegetable plant or 
vegetable ‘‘istle,” for stuffing seats, cushions, &c., and generally as a sub- 
stitute for horse hair. This is prepared by combing, spinning, dyeing, 
and crisping or frizzing it in a similar manner to the frizzing of horse hair, 
and it may be used alone, or mixed with horse hair, or with suitable vege- 
table fibres.—Not proceeded with, 

1167. Davin Curwoop, George-street, Grosvenor-square, Middlesex, 
**Apparatus for facilitating the cleaning of knives and forks.”—Dated 17th 
May, 1856. 

This invention consists of a flat frame or case, on which the handles of the 
knives or forks are fixed in such position that a number of knives or forks 
may be fixed inthe same plane. The handles are received in parallel recesses, 
placed about half au inch apart, and lined with buff leather or other suit- 
able material, to grip the handles readily by pressure. A hinged cover 
having a leather gripping surface is applied to this case, which comes 
down upon the handles and presses on them by means of a thumb screw, 
so as to hold the whole number inthe case firmly. The whole of the 
handle of the knife or fork is received in the case, leaving only the blade 
or prongs up to the shoulder or ferrule exposed, thus protecting the 
handles from injury, and preventing their being soiled. The case is pro- 
vided with a handle, which projects in the opposite direction to that of the 
blades when fixed therein. The knives, when placed in the frame, have 
the flat of the blades all in the same horizontal plane, in which position 
they are placed on a board, on a surface otf leather or other suitable 
surface, and there brushed with a brush and emery powder or other 
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suitable scrubbing material. Having cleaned one side of the whole 
number, they are readily inverted by turuing the case upside down, when 
the other side may be similarly operated upon. The brush employed is an 
ordinary grate brush, but formed partly of hair or bristles and buff or 
other leather, either in small pieces projecting as the bristles, or in strips 
placed across the brush. In cleaning knives the patentee traverses 
the brush to and fro across the blades, but for forks it may be necessary 
to brush across the stems, and also in the direction of the length of the 
prongs. The holding case may also be made for cleaning silver forks or 
knives, by adapting the recesses for the handles to hold the articles, and 
using a brush and cleansing material adapted for the purpose. 

1171. Lovis Corniwes, Trafalgar-square, Charing-cross, London, ‘‘ Orna- 
mental window-blinds, and such like transparent decorations.’'"—Dated 
17th May, 1856. 

The patentee takes a lithographic or other plain or coloured printed 
impression made on transfer paper, and well washes the surface of the 
same with purified ox-gall, and when dry coats or covers such surface 
either with a solution of pure gelatine or with gelatine in combination 
with sugar in water, in the proportion of about two parts gelatine with 
two parts sugar, and sixteen parts water, which he has found to answer 
well in practice; and when the above coating has become coagulated 
to the consistence of jelly, he takes the above-mentioned printed im- 
pression, and places the coated surface thereof upon a textile or wire- 
woven fabric, which is stretched in a suitable frame for that purpose. 
When the surface of the paper impression is dry he wets or damps the 
same with a solution of acetate of alumina, or water only, and by these 
means detaches the paper from the surface of the impression formed 
thereon, leaving such impression transferred upon the surface of the 
textile or wire-woven fabric. As regards those parts of the gelatine 
coating which it is desired to move and separate from the other parts 
of the ornamental or other impression, he softens such parts by the 
application of warm water thereto, leaving only those parts of the 
gelatine coating which constitute the ornament. 

1192. Samve. Rocers Toms, Church-villas, Croydon, Surrey, “Gloves.” 
—Dated 20th May, 1856. 

This invention consists in manufacturing gloves with a small pocket, 
purse, bag, or receptacle to contain money, railway tickets, memoranda, 
and other small articles such as are usually carried in the hand, particu- 
larly by ladies whilst shopping, riding in public vehicles, &¢.—wNot 
proceeded with. 





1202. Joun Corr, Birmingh “Manufacture of buttons made of pearl 
or other shell, ivory, bone, or wood.”"—Dated 21st May, 1856. 

This invention has for its principal object making the said buttons 
with flexible shanks or means of attachment to the garment with 
which they are used. In carrying the invention into effect, the 
patentee makes the buttons of two pieces or discs, one constituting the 
front and the other the back of the button; the latter disc or back has 
a perforation at its middle. He places between the two discs a piece of 
canvas or other fabric, a portion of which fabric, being made to pro- 
trude through the hole in the back of the button, constitutes the 
flexible shank. 


Crass 8.—GAS. 
Including ees Apparatus and Processes, Meters, Regulators, 
urifying Apparatus, &c. 

1182, George CrarK, Great Cambridge-street, Hackney-road, London, 
“ Manufacture of illuminating gas.”"—Dated 19th May, 1856. 

The object of this invention is to provide a means for enabling the 
servants of public institutions and private families, and also ships’ crews, 
to manufacture gas for their own consumption in an economical and 
efficient manner, without the necessity for costly apparatus or the 
of skill inthe manufacture, To this end, the patentee provides 4 gas, 
yielding oil which, unlike the vegetable oils heretofore proposed to be 
used in the manufacture of illuminating gas, does not contain oxygen, and 
will not therefore yield in any appreciable quantity carbonic acid gas, and 
on the other hand does not, like coal tar (the well-known oily product 
produced by the distillation of coal in ordinary gas-making), contain 
sulphur. From an oil thus free of oxygen and sulphur (the presence of 
which in gas renders an elaborate system of purification absolutely neces- 
sary), the patentee generates illuminating gas, and that, in general, at a 
rate that will about equal the rate of consumption, so that the use of a 
gas-holder, where space is an object, may be dispensed with. The oil he 
prepares by distilling the rich bituminous coal known as boghead coal, or 
other bituminous substance, in a retort heated to a dull red heat, and as 
the vapour comes over he condenses it in any well-known manner. This 
oil he applies in its crude state to the production of illuminating gas by 
causing it to flow in a small stream on to lumps of fire-brick, coke, or other 
porous matter, placed in a suitable retort set in a suitable furnace. 

1224. Cuartes Barneswit, Paris, “‘ Gas-meters.”—Dated 22nd May, 1856. 

This invention consists in employing in gas-meters liquids which do 
not evaporate or freeze, such, for instance, as the alkalies of potash, 
soda, &c., sulphuric and phosphoric acids, carbonate, acetate, phosphate 
of potash, and other earthy, alkaline, and metallic salts, chlorides of 
calcium, magnesium, zinc, &c. Among various other substances 
glycerine residue of the saponification of fatty matters is also named as 
suitable. 

1237. Joun Gepce, Wellington-street South, Middl PP of 
distillation to gas from the furnaces of steam-engines."—A communica- 
tion.—Dated 23rd May, 1856, 

The object of these improvements is to obtain gas from the furnaces 
of steam-engines, without other expense, after the fixing of the appa- 
ratus, than the material for supplying the retorts used, and so to enable 
all persons using steam-engines to supply their factories or habitations 
with gas. The process ists in the introduction to the back furnace 
of a steam-engine of one or more receivers or retorts. 


1266. Frank Ciarke Hi1s, Deptford, Kent, “ Purification of gas."—-Dated 
27th May, 1856. 

This invention relates to purifying coal-gas from ammonia, sulpbur- 
etted hydrogen, and other impurities, after it leaves the retorts (whether 
it escapes into the retort-house, or whether it is passed into the hydraulic 
main or condensers) by means of scrubbers or purifiers, or vessels par- 
tially filled with coke, or charcoal, or saw dust, mixed or unmixed with 
hydrated or precipitated oxides of iron or lime, and kept damp by water 
or other purifying liquid, which is caused to spread over it, and to per- 
colate through it. The patentee claims, First, for purifying gas 
(whether escaping into the retort-house or into the hydraulic main, com- 
bining the use of steam, with the use of purifying liquids in scrubbers 
or purifiers, containing the purifying and divided media. Second, 
the employment, in the scrubber, of a warm instead of a cold purifying 
liquid. Thirdly, the distribution of the purifying liquid over the divided 
media in the scrubbers or purifiers by means of filtering-plates or 
diaphragms. And also the forming the scrubbers or purifiers of a 
series of such filtering plates or diaphragms, instead of coke or other 
divided media. Lastly, spreading water by a jet of steam. 

1397. Georce Louis Stort, St. George's, Gloucester, “ Purifying gas.”"— 
Dated 12th June, 1856. 

This invention consists in purifying gas by causing it to pass over or 
amongst oxide of zinc, or the carbonate of the oxide, whereby the sulphur 
contained in the gas is caused to combine with the metallic zinc, forming 
a sulphide of that metal, and the oxide of zine so produced may be re- 
produced by roasting the resulting sulphide in a current of air, or by 
other means known to metallurgists, so that the oxide of zinc reproduced 


can be used again.— Not proceeded with. 


Ciass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraphs, Galvanic Batteries, &c. 
1147. Roserr Wanker, and ALEXANDER M‘Kenzig, Glasgow, “Electric 
telegraphs."—Dated 15th May, 1856. 

This invention relates to electric tele-r>; ..s, in which instruments are 
used which receive and record the messages as a series of dots or lines 
produced on a receiving surface, whether such designs be produced on 
chemically-prepared paper by the passage of the current, or by a marker 
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actuated by an electro magnet; and the invention consists in the use 
of two or more line wires in such electric telegraphs, in continuation 
with a series of finger keys, each of which finger keys is capable of 
making and breaking the circuits in the two or more line wires, in a 
suitable manner for producing the marks which indicate a letter, 
figure, or word. For this purpose the finger keys are arranged in a 
manner similar to those shown and described in the specification of a 
patent granted to the present inventors, and dated June 20th, 1855. 
This invention also consists in the use, in connexion with the finger 
keys, of weights or springs of various degrees of strength, which, being 
lifted or moved by the keys, will actuate the instrument with various 
degrees of speed, thus producing signals of greater or less length as may 
be required on the receiving surface.—Not proceeded with. 


Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1037. Aveustus Smiru, Wentworth-street, London, “Treating vegetable 


fibres, in order to fit them for use as a substitute for bristles in paint and 
other brushes.”—Dated Ist May, 1856. 

This invention consists in “‘ flagging” or pointing the ends of vegetable 
fibres by rough grinding them on a stone, and then finishing them upon a 
drum covered with glass, sand, or emery cloth or paper of various degrees 
of fineness. 
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ington, Gl shire, ture of paper 
from straw and other vegetable substances.”—Dated 2nd May, 1856. 

The straw is first cut into short lengths, and then placed in an iron 
vessel constructed for the purpose. A vessel of about six feet deep and 
twelve feet diameter, will contain a sufficient quantity of straw to make 
one ton of paper ; it should have a false bottom of about six inches in 
depth, to allow the fluids to circulate. Near to this vessel is fitted a gene- 
rator in which is a coil of pipe connected with a boiler. To the upper part 
of the generator is fixed a pipe or column, which is carried over the edge 
of the vessel or receiver above referred to, and terminates at the centre 
thereof in a perforated rose head. A quantity of alkaline liquor is placed 
in the generator, and the steam turned on from the boiler, by which the 
liquor is forced up the column, and dispersed over the surface of the 
straw. Each ton of straw requires about 480 gallons of alkaline liquor. 
In order to make the liquor circulate through the straw without requiring 
manual attention, a pipe is carried from the vessel or receiver in which 
the straw is placed to the lower part of the generator. As the liquor per- 
colates the straw it descends the pipe, and is carried into the generator, 
where it receives a fresh supply of heat, and is again forced up the column 
and over the surface of the straw. To maintain a regular degree of heat 
in the liquor, and in the straw contained in the vessel or receiver, a coil or 
coils of pipes are connected with the boiler, and either pass through the 
straw or are carried round the sides of the receiver; by this means a tem- 
perature of at least 250° Fahr. may be readily maintained, and at this tem- 
perature the straw will be sufficiently boiled in about eight or ten hours. 
After boiling, the straw is washed by means of an agitator, and is then 
passed through a beating engine, and finally bleached by the use of chlorine 
liquor, the pulp being kept in continual motion by an agitator.—Not pro- 
ceeded with, 

1042. Wrutiam Naytor, Norwich, “Improvements in power ham mers and 
rivetting machines, part of such improvements being applicable to the 
manufacture of bolts or rivets.”—Dated 2nd May, 1856. 

This invention consists in the use of a piston-rod or ram fitted on to 
each side or end of the piston, the upper or back end of such piston rod 
working in a closed blank pipe, but not through into the atmosphere. 
The cylinder covers at each end form the guides to the hammer, but on 
one, two, or more sides of the piston rod or ram, above or behind the 
piston, are grooves working along guides in the cylinder cover to prevent 
the piston or hammer from turning round when at work. On the piston 
rod or ram that works through the upper or back end of the cylinder in 
the blank pipe may be of any other shape or form than round, in which 
case the grooving of the sides may be dispensed with. Steam passages 
are provided in the upper or back cylinder cover, communicating between 
the upper or back end of the cylinder and the blank pipe on the cover. 
The valve gear is worked by a projection or roller connected with the 
ram or hammer block. When used as a rivetting machine, the patentee 
employs one double acting power hammer, working either direct or 
through a lever, to drive the pin to be rivetted into its place, and after- 
wards to hold on the end of the pin, by the steam or air acting on the 
piston, while a second double acting power hammer, working direct or 
through a lever, completes the rivetting. He also makes use of an 
eccentric or screw, or some other mechanical power, to hold the plates 
to be rivetted against the post or stem during the process of rivetting. 
These rivetting machines may be used either as fixed or portable ma- 
chines, and may be hung in ropes, chains, or slings to the object to be 
worked upon, such as ships’ boilers, tanks, or bridges. The same im- 
provements in the piston rods or rams before mentioned apply to these 
rivetting hammers, whether worked by steam or gas, also whether 
worked vertically, obliquely, or horizontally. In making rivets he uses 
a circular block, revolving on a shaft vertically. The die to receive the 
pin to be formed into a bolt or rivet consists of perforations made in the 
circular block from the outside towards the centre, and of such length 
and diameter as the rivet or bolt is required to be when finished. On one 
side of the circular block are holes corresponding in number with the 
die holes for the rivets, anda pin actuated by a spring or weighted lever 
is inserted into one of the side holes to hold the block steady, while the 
rivet is being formed by the h , & ication is made between 
the bottom of each die hole and the bottom of the corresponding side 
hole, and a jet of water may play into the side holes to keep them cool, 
and also to contract the heated rivet, that it may fall out during the 
hammering of the others as the rotation of the block proceeds. In 
working these hammers, instead of the arrangement of cylindrical hollow 
valve desribed by the pat , in the specification of his patent, bearing 
date the 30th day of October, 1855, he uses a cylindrical hollow valve 
(made of one piece or of two or more parts), which is enclosed and carried 
between two flanges placed on the valve spindle at the opposite end 
of the valve, or the valve may consist of a perforated tube closed at 
both ends, and attached at one end only to the valve spindle, in place 
of such spindle passing through the valve, this valve being so arranged 
with reference to the spindle, that when the latter is turned round the 
valve will also turn; the valve also works vertically in the valve chest. 
By this arrangement he can admit the steam, air, or gas at the top or 
behind the piston, or he can prevent it entering the upper or back part 
of the cylinder as may be required. 

1044. See Class 1. 

1047. See Class 2. 

1051. See Clasa 2. 

1052. EvaAN Tuomas, Holywell-street, Millbank, Westminster, “ Counting 
apparatus for ascertaining and indicating the number of rotations made by 
shafts or spindles in various descriptions of machinery.”— Dated 3rd May, 
1856. 

The object cf these improvements is effected by adapting to the inner 
end of the spindles of the indicating dials a small ratchet pinion provided 
with a click which will prevent it from rotating in any but the right 
direction. Other mechanical equivalents may be employed in place of 
the ratchet pinions to effect the same object, but the inventor prefers the 
latter as being the most simple. When it is required to prevent the dial 
wheels from being rotated in either direction, except by the action of the 
machine or meter, he employs banking wheels in addition to the ordinary 
wheel gearing of the indicating apparatus. The wheels are employed in 
pairs, and one of each pair is provided with one tooth only, the remaining 
portion of the periphery being quite plain. This tooth when carried round 
takes into one of ten indentations or recesses made in the periphery of the 
dial wheel of the next spindle, and the periphery of this dial wheel is also 
cut out between the indentations to the curve of the single tooth wheel 
that drives it, and which fits against the curved parts of the dial whe el 
and thus prevents it from rotating except when the tooth of the other, 

















wheel comes round and enters one of the recesses of the dial wheel. A‘! 
the wheels being banked or stopped it will be evident that the possibility 
of tampering with the apparatus is altogether prevented.—Not proceeded 
with, 

1055. CALEB BLoomER, West Bromwich, Staffordshire, “ Spikes and bolts.”— 
Dated 5th May, 1856. 

The present invention lies in making the spoke or bolt of two or more 
pieces of rod or bar iron, laid together longitudinally, and then welded or 
otherwise secured firmly together at the head, or for a portion of the 
length of the spike or bolt, thus avoiding the slitting process used in 
carrying out a patent of the inventor's, dated 8rd March, 1855.—Not pro- 
ceeded with, 

1056. See Class 2. 

1061. Amgper Louis Brupant and Jean Louis Marie Pavt Benorr, Paris, 
“ Treating ores of copper containing arsenic and antimony.”—Dated 6th 
May, 1856. 

“The treatment of copper ores,” says the patentees, ‘‘ may be reduced 
to the treatment of a coarse metal or matt containing sulphur, iron, 
copper, antimony, and arsenic in variable proportions, and sometimes 
other metals, such as silver and gold. The ordinary treatment of ores 
containing arsenic and antimony consists in driving off or volatilising the 
arsenic and antimony by successive roastings in the presence of pyritous 
materials. This operation is repeated several times, and the materials 
are melted after each roasting. The antimony and arsenic are thus at 
last driven off. By our invention we separate the copper from the anti- 
mony and arsenic, and we obtain the antimony and a large portion of the 

arsenic in the metallic state, and nearly pure, by a precipitation effected 
in the metal matt, and we volatalise the r inder of the arsenic during 
the operation. We obtain this result by certain operations or modes of 
treatment which may be employed together or separately.” The first 
mode of treatment is as follows :—Into the melted matt they introduce a 
quantity of metallic iron, either wrought or cast, which precipitates 
nearly all the antimony and arsenic in combination with a quantity of 
iron and copper varying with the temperature and the state of the 
matt. A small quantity of antimony and arsenic generally remains in 
the matt, which is precipitated by adding about one or two per cent. more 
or less of lead or galena, and continuing the action of the iron. The matt 
is thus almost entirely deprived of antimony and arsenic. A small quan- 
tity of antimony and a considerable proportion of arsenic are volatilised 
during the operation, If the matt contains a large quantity of sulphur, 
some roasted ore is added in order to diminish the quantity of iron 
required for the precipitation. The antimony and arsenic thus obtained 
are melted with a mixture of ore and iron pyrites. The copper and iron 
are thus dissolved, and the antimony and arsenic are left nearly pure, 
while the cupreous matt is treated again in a subsequent operation. 
The second mode of treatment is as follows:—They add lime or 
roasted ore, or a mixture of the two, to the melted matt, and cover 
the surface with charcoal or carbonaceous matter, and thus obtain a 
metallic button or mass of antimony and arsenic, either pure or mixed 
with iron and copper in quantity varying with the degree of sulphura. 
tion of the matt, and the quantity of lime and roasted ore employed 
As in the first mode of treatment, a variable proportion of arsenic is 
volatilised while the rest remains with the antimony. The action is 
completed by the addition of a small quantity of lead or galena, assisted 
by the action of metallic iron or by the action of the charcoal on the 
surface. The r inder of the anti y and a portion of the lead are 
thus precipitated. The third mode of treatment is as follows :—They add 
to the melted matt a sufficient quantity of roasted ore to saturate the 
excess of sulphur, and add metallic lead, which precipitates the antimony 
and arsenic which carry with them a quantity of lead varying with the 
time which is allowed to elapse after the addition of the lead, the state of 
sulphuration of the matt, and the quantity of lead added, the operation 
may be so conducted as to obtain a complete precipitation of the anti 
mony without its carrying with it more than a very small quantity 
lead. In lieu of employing metallic lead galena may be added to the 
matt together with roasted ore or lime, or both, and the whole is then 
covered with charcoal or carbonaceous matter. The antimony and 
arsenic are thus precipitated. The button or lump of antimony and 
arsenic contains a certain quantity of lead, copper, and iron, 

1062. Onep BLake, Thames Plate Glass Works, Blackwall, Middlesex 
“ Applying practically the principle of internal reflection within trans- 
parent substances.”—Dated 6th May, 1856. 

The nature of these improvements relates, in the first instance, to 
obtaining the greatest possible amount of light for places which would 
usually be dark, and where it is necessary in obtaining light to keep in 
view great strength, or resisting power, in the illuminating medium and 
its adjuncts, and such economy in materal as will permit the illumina- 
tors constructed under this invention to be generally employed. The 
patentees term them grating illuminators, as they are in fact gratings 
filled with glass, Assuming one of these gratings to be inserted into 
a ships deck, it will be found that the light which enters the slips or slip 
of glass fixed edgwise in the openings of the grating, will pass through 
with no greater diminution than would occur ina plate of polished g 
of the thickness of the said grating, while the narrowness of the ylazed 
apertures combined with the depth of the glass, and the metal or other 
substance of which the divisions of the grating may be made, gives 
strength so great, that heavy weights may be thrown upon, or be rolled 
or dragged across the grating without injury thereto, and further, while 
the brilliancy of polished glass is retained, the slipperiness of surface is 
avoided by means of the slightly raised edges of meta! or other substance, 
which form the divisions between the pieces of glass, 








lass 


1066. Wiuu1am Eowarp Newron, Chancery-lane, London, “ Envelopes,” — 
—A communication.—Dated 6th May, 1856. 

This invention relates to the construction and operation of a machine 
for folding and pasting envolopes, wherein the sheets or blanks are fed 
in the edges of the flap pasted, and the flaps folded down. and the enve- 
lope thrown out of the machine automatically. This machine cannot be 
described without reference to the drawings. 


1068. Ricuarp ArcutpaLp Brooman, Fleet-street, London, “A method of 
treating guano and other matters containing uric acid, and the manu- 
facture from the products arising from such treatment as well as from 
uric acid, of new colouring matters, and the fixing and application 
thereof.”— A communication.—Dated 6th May, 1856, 

This invention consists, Firstly, in the purification of guano and other 
matters containing uric acid, by means of muriatic or other acid, which 
dissolves all injurious matters, and leaves the uric acid mixed with 
insoluble and inoffensive matters, Secondly, the invention consists in a 
new colouring product, which is termed “‘carmin de pourpre,” and in 
the manufacture thereof by evaporating solutions of uric acid, e of the 
purified products obtained, as before stated, in nitric acid or other 
oxidising agents. Thirdly, it consists in fixing upon threads, yarns, and 
fabrics, silk, wool, cotton, and other materials, by dyeing or printing the 
above-named ‘‘carmin de pourpre,” as well as other colouring matters 
obtained from the oxidation of uric acid by means of certain metallic 
salts, such as salts of mercury, of zinc, &c., so as to form metallic 
purpurates. And, Fourthly, it consists in the manufacture of metallic 
purpurates in astate of lac or coloured powder, and the application thereo 
upon papers and fabrics, and to painting. 

1069. Joun Furnevart, Haslingden, Lancashire, “Valves.”—Dated 7th 
May, 1856. 

This invention consists in an improved mode of constructing disc valves 
for water, steam, gas, and other fluids or liquids. One of the discs of 
which the valve is composed is stationary, and attached to or cast with 
the body of the valve, and the other is moveable and furnished with a 
spindle fitting in a bush reaching from the fixed dise to the body of the 
valve ; the spindle passes through the body of the valve, and has a handle 
or hand wheel by which the position of the moveable disc js changed so 
as to make the openings in both the discs coincide if the passages are to be 
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opened, or to bring the openings in the disc ite the blank 
spaces in the fixed disc if the passages are to be closed. A spring acting 
against the moveable disc may be employed to keep the faces of the discs 
in contact. By these improvements in the construction of valves, the 
stuffing-box hitherto required is dispensed with.— Not proceeded with. 

1073. SAMUEL ALEXANDER Be, and Joun Buack, Bow-lane, London, “ An 
improved method of, and preparation for, igniting matches.’’—Dated 
7th May, 1856. 

The inventor proposes to prepare matches or instantaneous 
various kinds in such a manner that the articles cannot be ignited in the 
ordinary manner of rubbing them on any rough substance, but must be 
brought into contact with a composition prepared for the purpose of 
acting on and igniting the chemical compound or ingredients applied to the 
end of the match. ‘This object is attained by dispensing with the use of 
phosphorus in the preparation at the end of the matchse, and preparing a 
composition consisting principally of phosphorus and gum, and applying 
the same to the back sides or ends of the match-box on the outside. By 
rubbing the matches thereon they will immediately ignite, although they 
will not ignite by friction on an ordinary rough substance.—Not proceeded 
with, 

1075. Ropert Rorps, Southampton, Hants, ‘ Soap.”— Dated 7th May, 1856. 

This invention consists in incorporating with the ingredients ordinarily 
employed in the manufacture of soap, gelatine and gelatinous substances, 
with or without borax. 

1076. Lours GuILLaumMe Perreaux, Rue M. le Prince, Paris, ** Valve,”— 
Dated 8th May, 1856. 

This invention consists in a short passage of vulcanised caoutchouc, or 
other suitable flexible material, of a certain peculiar form, somewhat 
resembling the mouth piece of the musical instrument called a hautboy. 
The form of this passage is such that it allows a fluid to pass through it 
in one direction only. It cannot be exactly described without drawings. 

1077, CHARLES SCHNEIDER and Freperick Leiss, Hesse Darmstadt, Ger- 
many, * Safety boiling apparatus.”—Dated May 8tb, 1856. 

The manufacturing of the safety boiling apparatus consists in construct- 
ing a conical tube of different size and different metals, wood, glass, &c.; 
the under part of the conical tube is cut out in a way that it leaves two or 
more points, whereon the apparatus stands in the vessel, and allows the 
liquid to penetrate in the interior of the tube. On the top of the tube is 
a small opening left, in order to allow the boiling fluid to flow over. A 
flat or curved plate, with or without little channels on the edge, is fixed 
on the top, from which the liquid flows back into the vessel,—Not pro- 
ceeded with. 

1078. Louis Freperic Mayer, Regent-street, London, ‘ Photography.” — 
Dated 8th May, 1856. 

This invention consists in substituting linen and other woven fabrics 
for the ordinary materials on the surface of which photographic images 
are deposited or printed. The chemical ingredients in ordinary use for 
the purpose are varied in their proportions so as to adapt the process to 
the particular nature or character of the fabric.—Not proceeded with. 

9. ALEXANDER EBENEZER RippLE, Walbrook, City, and Isaac HOARE 
Boyp, Mansion-house-place, City, ‘Tanning by machinery and che- 
micals,”—A communication from G. F. Kendall.—Dated 8th May, 1856, 

The mode of treating the hides or skins according to this invention 
consists in passing them more frequently through the tanning liquor, or 
causing the tanning liquor and the hides or skins to move or circulate in 
the pit by means of a paddle-wheel-like drum erected over the pit, and 
which is caused to revolve or rotate by hand or other power, Over a pit 
4ft.6in. long and 3ft. wide, the patentees place a drum, with close ends about 
3ft. diameter, and of a length sufficient to work between the sides, or in the 
width of the pit; the float boards may be about Tin, in depth, and of the 
length of the drum, and by immersing the periphery of the drum, say 
about 8in. below the surface of the tanning liquor, they find that on com- 
municating a slow motion, say about 24 revolutions per minute, the skins 
are kept in motion, being caused to rise from the false bottom of the pit 
on the one side to the top, and are then turned over and descend again to 
the bottom, where each skin in its turn again rises, and the entire 
number of the hides or skins are thus caused to circulate, and thereby 
become more readily acted upon by the tanning principle of the liquor or 
liquid in which they are immersed, In square-bottomed pits they place 
a curved false buttom of open lath-work, of suitable size and form to suit 
the size of the pit, and the diameter of the paddle-wheel-like drum erected 
over it. They prefer to close cach pit with a close-fitting cover, which 
being hinged, may be thrown back wher fresh skins have to be put in, or 
those in process of tanning require to be removed. 

1080. See Class 3, 

1082, See Class 1. 

1083. Conrap WiLitamM Fuze, Bristol, WILLIAM Negpuam, Smallbury- 
green, Middlesex, and Joun Barton, Shoe-lane, London, “ Apparatus 
for filtering sugar and saccharine juices.”—Dated 8th May, 1856. 

This invention consists in the adaptation to the filtration of sugar and 
saccharine juices of the apparatus for which letters patent were obtained 
14th July, 1853, by William Needham and James Kite. 

1086. WiLLtam Epwarp Newron, Chancery-lane, London, “ Machinery 
for cutting, punching, and forging, or swaging nuts or washers.”—A com- 
munication,—Dated 8th May, 1856. 

In the improved machinery which forms the subject of the present inven- 
tion, the nut blanks are formed from a bar of heated iron of suitable size, 
which is presented to the face of a die, and in succession pushed forward 
against a gauge by an operator. A nut blank is cut off from the end of 
the bar by a punch and die of the form of the circumference of the nut, 
and as this is forced through and discharged, by the continuation of the 
same motion, and by another and parallel punch the hole is punched in 
the bar forthe next nut blank. As the nut blanks are in succession dis- 
charged from the die in which they are cut, they are taken by a pair of 
jaws and transferred to and held in front of a central mandril, which is 
forced into the central hole thereof, in order to hold and turn it during 
the after operations. The punched and cut nut being thus held and 
turned by the mandril, it is swaged on the two faces by sliding swagers, 
which are operated in the line of the axis of the mandril, and it is also 
forged on the edges by two hammers, which work in opposite direetions, 
but simultaneously, and at right angles to the axis of the mindril, which 
is occasionally turned in order to present the several faces of the nut to 
the action of the hammers, whether the nuts be square, hexegonal, octa- 
gonal, or of other number of sides, or if round, to present in succession 
the several parts of the circumference. The faces of the hammers may be 
constructed so as to form two of the faces of the nut at the same time. 

1088. ALFRED Vincent Newron, Chaneery-lane, London, “ Rotary pump.” 
—A communication.—Dated 8th May, 1856. 

This invention consists in the combination of an angular arm or bucket, 
80 made as to press the water outward from the shaft, with a spiral parti- 
tion or partitions in the suction pipe, which gives the water an initiatory 
rotation in the direction contrary to that in which the arms or buckete 
revolve, Also in the arrangement of parts by which the water is dis- 
charged around a partition in the chamber of the pump 

1089. ALFRED VINcaNT NewTon, Chancery-lane, London, “ Bands for 
securing bales of goods, and for other like parposes.—A communication,— 

Dated 8th May, 1856. 

The patentee claims the combination of a metallic link or slide with 
hocked ends, of hoop iron or other metal strips, for the purpose of form- 
ing a fastening easy of application, and capable of resisting the expansive 
force of the bale to which it may be applied. 

1090. See Class 7. 

1091. Leon Louts Jarpin and Joseru BLaMonp, Rue de I’Echiquier, 
Paris, “‘ Improvements in engraving on stone, earthenware, china, and 
glass, and also in ornamenting the same,"—Dated 9th May, 1856. 

This invention consists, First, in a method of employing liquid hydro- 
fluoric acid for ornamenting and engraving on hard siliceous materials. 
Secondly, in filling up the interstices of the intaglio design with white or 
coloured glass or metals for producing enamel and ornamental damask 
Work, The acids attack with more or less facility marbles and alabasters, 





lights of 





according to their relative resistance, and may be employed in the pro- 
duction of artistic objects, by first covering with a protecting varnish the 
substances to be operated upon, and removing the varnish from the parts 
to be etched, forming the design by a suitable instrument, the acid of the 
necessary strength being then added to act upon the parts exposed to its 
action, so as to produce an intaglio and relievo effect, which may be after- 
wards finished by enamelling, damaskeening, and gilding processes, 

1092. WiLLtam Bay ts, Wolverhampton, Staffordshire, ‘‘ Chains for col- 
lieries, cables, and other purposes.”--Dated 9th May, 1856. 

This invention consists in composing the chain of double or treble links, 
the links being welded together during the process of making, by which 
means the wear upon the links is more evenly divided, and the chance 
of breaking from defects or flaws in the iron greatly diminished.—Not 
proceeded with. 

1094. Joun WesLey HackwortTu, Priestgate Engine-works, Darlington, 
Durham, *‘ Apparatus for raising and lowering heavy bodies.”—Dated 9th 
May, 1856. 

This invention relates, in the first place, to the application and use in 
connexion with raising and lowering apparatus, such as that used in 
working mines, of self-acting contrivances for stopping the winding or 
raising movement on the cage attaining its proper height. In carrying 
out this part of the invention, the cage or any part of the apparatus 
moving in concert with the cage i- fitted with a catch, and a lever orother 
mechanical detail in connexion with or acting upon the stopping move- 
ment of the winding machinery, is arranged in such a position that the 
catch moves or actuates it when the cage attains the proper height. The 
adjusting motion of the lever or detail connected with the stopping or 
reversing apparatus, being thus obtained from the upward movement of 
the cage, may be made to act on the winding machinery in a variety of 
ways, and by means of a variety of oontrivances or apparatus. According 
to one plan, a bell-crank lever turning in bearings in a block which is 
adjustable as to height, so that the period at which the stopping motion 
takes effect may be accurately determined or changed at any time, is 
arranged to be moved by a suitable catch or switch on the cage which 
acts on the vertical arm of the lever, whilst the movement ie communi- 
cated from the horizontal arm of the lever to a horizontal lever by a link 
which is adjustab!e as to its effectivelength. Another part of the present 
invention relates to improvements in winding machinery, where a clutch 
combined with two reversed bevel pinions in gear with one large bevel 
wheel is used as the means by which the reversing of the winding motion 
is effected. According to these improvements frictional pressure is 
applied to both sides of the driving pinions. This duplex frictional pres- 
sure may be obtained either by keeping two frictional boxes upon the 
engine shaft, such boxes being either internal or external cones, and being 
outside the pinions which are pressed up against them by the central 
clutches or frictional boxes; or the frictional boxes may be applied out- 
side the pinions, and may be actuated by reverse movements, so that the 
pinions may be gripped between the outer and inner frictional boxes, and 
so that the end pressure of the single clutch or friction box upoa the shaft 
may be neutralised.— Not proceeded with. 

1095. FERDINAND Ports, Birmingham, and THomas VANN, Cheapside, 
Birmingham, ‘‘ Machinery for ornament‘ng, floating, burnishing, and 
polishing metallic tubes, part of which hinery is also applicable for 
performing the like operation upon other metallic surfaces.”—Dated 9th 
May, 1856. 

The first part of this invention relates to the mode of ornamenting tubes 
by double twisting them, and consists in adapting the machinery used for 
single twisted tubes to double twisting them, For twisting either single 
or double, or otherwise ornamenting taper tubes, the patentees propose to 
use a machine, somewhat on the principle of a machine patented by Jor- 
dan for wood and other carving, but although they use a pattern which 
regulates and defines the form of the work, they produce (as he does), 
nevertheless the operations of their machine widely differ from his. The 
last part.of the invention relates to certain machinery to be worked by 
steam, water, hand, or other power, for floating, burnishing, or polishing 
tubes, which machine, like the former apparatus, cannot be described 
without drawings, 

1097. Gzorae JonpAN FIRMIN NEWTON, Newton-le-Willows, Lancashire, 
“*Manufacture of sulphuric, tartaric, citric, and oxalic acids, ammonia, 
aad cyanides.”—Dated 9th May, 1856. 

In carrying owt these improvements in the manufacture of oxalic acid, 
the patentee adds nitric acid gradually to sugar, molasses, or starch, as in 
the ordinary manufacture of oxalic acid, but the vessel which he uses for 
the decomposition which ensues upon the application of heat is covered, 
and so arranged that the gases arising from the action of the nitric acid 
upon the sugar or other substance used must, together with the air or 
oxygen which is forced in, pass through the saccharine solution before 
they canescape. These gases he then either collects in a gas holder, and 
pumps them, together with astream of air or oxygen mixed with them, 
until the admission of air no longer causes the gas to assume colour, again 
into the decomposing vessel, or he passes the mixed gases, together with 
air or oxygen, through water, and thence into a tower filled with stones, 
or other suitable material for giving an extended surface, down which 
tower he causes sulphuric acid of a specific gravity of about 1°75 
to trickle, which impregnated sulphuric acid he then causes to pass 
through a current of sulphurous acid gas from the combustion of sulphur 
inte the sulphuric acid chamber. The incondensable gases he passes 
into a gasholder for use. The decomposing vessel named he prefers of 
slate or wood, lined with stout lead, having coils of steam pipes arranged 
within for the purpose of heating the solution. 


1098. WILLIAM Epwarp WiLey, Great Hampton-street, Birmingham, 
** Pens and pen-holders.”—Dated 9th May, 1856, 

In carrying out this invention, rests or stops are introduced inte. 
rior of a pen, in order to support the nibs, and to prevent the points being 
bent too far inwards (particularly when making an up stroke), and so as 
to prevent one nib going beyond or under the other. The form of the 
stops or supports interior of a pen may be varied, but it is preferred to 
form them ona plate or instrument (suitable for conducting the ink to 
the points) fixed to the pen or to a pen-holder. The upper edge of this 
this plate or instrument passes through a slot or opening formed in the 
pen above the nibs or points, so as to conduct the ink both inside and eut- 
side down to the points or nibs. The under edge of such plate or instru- 
ment has a projection on either side of it (near its outer end or point or 
other parts) on which the nib or point of the pen on that side of the 
instrument rests when the points of the pen are together, either when the 
pen is out of use, or when making an up stroke with the pen, or the outer 
end of the plate or instrument may extend beyond the slot or opening, and 
be wide enough to support the nibs. 

1102. Lours Beaucue, Offenbach, near Frankfort-on-the-Maine, “Cigars,” 
—Dated 9th May, 1856. 

The principal feature of this inventian consists in the use and employ- 
ment of short endless bands of vulcanized india rubber revolving in con- 
tact with each other by suitable means, in the construction of a machine 
for manufacturing cigars. The machine itself cannot be described without 
drawings. 

1101. GeorGe Simpson, Leather-lane, London, “ Rotary knife-cleaning 
machines "—Dated 9th May, 1856. 

This invention consists in the application of a spring placed within the 
axle, and so arranged as to produce a uniform pressure of the brushes 
upon the surface of the knife blades. 

1102. RicHARD ARCHIBALD BROoMAN, Fleet-street, London, “ Cranes.”— 
Communicated by C. R. Neustadt.—Dated 8th May, 1856. 

This invention consists in substituting for the drum and chain ordina- 
rily employed in cranes a pitch chain and chain wheel with a case or guide 
for causing the chain to gear into the wheel. The inventor proposes to 
employ the chain wheel and pitch chain with every description of erane, 
whether stationary or travelling. 

1103. See Class 2. 
1105, BicwaRD ARCHIBALD BRooman, Fleetestreet, London, “Machinery for 








manufacturing tubes and pipes, applicable also to the rolling of rods and 
bars.”—A communication.—Dated 9th May, 1856, 

This invention refers to improvements in seamless tube and pipe making 
machinery, also applicable to the rolling of rods and bars. The principal 
novelty consists in a mode of constructing and operating the dies, whereby 
the reduction ef the ingot to the finished tube is effected by a series of 
motions, and in sections or portions. In the old mode a mandril is em- 
ployed, which is as long as the tube or pipe is to be; but in this only a 
short one is required, reacting merely at such a distance along the tube as 
the dies will finish at one vibration, being then withdrawn to feed along 
the next length or portion. The dies may be considered as sectors, the 
edges of which are hollowed out with a tapering curve. Four of these 
may conveniently form a set, the hollows being brought together at the 
centre, making a hole, and because of the taper the hole will differ in size 
in different sections, as the edges of the sectors roll together; that is to 
say, if laid out in a straight line the hole would be conical. In operating, 
the sectors at starting are in such positions that the hole formed withia 
them is at its greatest size; the end of the ingot, on its mandril, is then 
thrust in a short distance, when the faces of the sectors are made to roll 
upon it towards its end to the full extent of their motion, the central hole 
gradually contracting all the while, and of course reducing the size of the 
ingot. The sectors now rock back to their former position, a feed takes 
place, and another portion is reduced, and so on. The drawings are 
required for a fuller description. 

1107. JoHN Henry Jounson, Lincoln’s-inn-fields, London, “ Apparatus 
for cutting irregular forms.”—A communication from Henry D. Stover 
and James W. Bicknell, Boston, United States.—Dated 10th May, 1856. 

This invention relates to an improved construction and arrangement of 

h y or hani for cutting spirals and warped or twisted or 
other similar irregular forms, in wood or any other material capable of 
being cut by rotary knives or cutters. The improved cutting mechanism 
is carried on a fixed table, which table is supported at each end by suitable 
brackets or standards. These standards are connected at their upper ends 
immediately beneath the table by a fixed cross-bar, having two longi- 
tudinal openings made in it for the passage through them of two rotary 
cutter spindles, which are each fitted with a small driving pulley, and 
driven by binds or driving belts from any convenient prime mover. A 
circular or collar bearing is fitted round each of the cutter spindles at that 
part where they pass through the openings in the cross-bar for them to 
revolve in, and these bearings are pivotted on centre screws so as to admit 
of the spindles being worked at any desired vertical angle with reference 
to the surface of the table. Round each of these bearings is fitted a 
tubular guide which is so combined with the spindle and bearing as to rise 
or fall with them. This guide, not being directed to the spindle directly, 
does not rotate with it, but remains stationary, and consequently will 
not wear the article to be cut when pressed against it. The lower ends 
of the cutter spindles work in suitable bearings in moveable or 
traversing sliding blocks or plates which travel in curved slots made 
in a second and lower longitudinal cross bar connecting the 
two end standards of the table. The curve of these slots is struck 
from the pivots or centres of oscillation of the spindles. On the upper 
edge of the lower bar are a number of rack teeth, into which teeth gear 
two spur pinions, carried one in each of the traversing blocks or plates. 
On the opposite end of each of the pinion shafts is fitted a worm wheel, 
which receives motion from an endless screw on a short vertical shaft, 
also carried by the traversing block or plate. This shaft carries a set of 
graduated or cone pulleys, which are driven by a short belt from a corre- 
sponding set of pulleys on a second vertical shaft, carried by the traversing 
block or plate, and this second set of pulleys is driven by a short belt di- 
rect from the cutter spindle. It will thus be obvious that whatever may 
be the position or angle of the cutter spindle, the relative positions of 
the cone pulleys, worm wheel, and endless screw will remain unaltered, 
since they are all carried on the same block or plate. By this arrange- 
ment, when the cutter spindle is rotated, motion will be imparted to the 
spur pinion, and the bearing block or plate will consequently be gradually 
traversed along its curved guide slots, and thereby gradually change the 
angle of the cutter spindle during the operation of cutting, to enable it to 
cut spiral, warped, twisted, or other similar irregular curved surfaces. 
Tbe cutting tools consist of knives, which are held firm!y in their places 
by cutting clamping plates, which are iaid over them, and which have 
their ends bevelled to correspond to similar bevilled projections on the 
cutter head, and to a bevelled collar or plate which is screwed down on 
to them, and thereby causes the clamping plates to press against the 
knives when the collar is screwed down, by reason of the inclined or 
bevelled ends on the plates sliding down the corresponding bevels or in- 
clines on the collar and projections. A guard is placed on the upper end 
of the cutter head over the knives, and is formed with a broad flange to 
protect the hands of the workmen from the cutters, aud to prevent the 
material from being thrown or drawn from the table. This guard is 
screwed on to the cutter head, so as to be capable of being adjusted in 
height according to the thickness of the material to be worked. 

1110. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Drying 
leather and dressed skins.”—A tion from Messi Arthus 
Brothers, Paris.—Dated 10th May, 1856. 

According to this invention the leather is placed in closed apartments 
or drying chambers, and is therein subjected to the action of continued 
currents of air, which is previously heated by any convenient arrangement 
of heating apparatus, and forced into the drying chamber by suitable 
blowing mechanism. The moist or damp air is constantly drawn off as 
fast as it is produced by a suitable exhausting or ventilating apparatus, so 
that the moist or damp air is continually renewed by fresh heated air.— 
Not proceeded with. 

1111, Joun RIAL, Sheffield, ‘Spring knife handles.”—Dated 10th May, 
1856. 

This invention consists in forming the said handles of an outer casing 
or sheath in one piece, of any suitable solid material, such as wood, bone, 
horn, ivory, shell, or pearl, in lieu of the ordinary divided and separate 
outer scales, and causing the said spring or springs to be inserted and 
secured within the body of the said handle (either with or without an inner 
casing), and suitably held in a reacting position by the projecting shoulder 
of the blade. 

1113. BARTHOLOMEW BeNiowsk!, Bow-street, Covent-garden, Jondon, 
“Improvements in typographical composition and in the manufacture of 
logotypes to be used therein,”—Dated 10th May, 1856. 

This invention cannot be described without the aid of types, &c., con- 
structed for the purpose. 

1114, Cuartes FREDERICK CLAUS, Latchford, Chester, ‘‘ Moistening land, 
streets, and the better extinctio: of fires.”—Dated 12th May, 1856. 

The inventor employs, instead of water, chloride of calcium, or solutions 
thereof, or substances containing the same, or also ciiloride of magne- 
sium or solutions thereof, and applies them to land, streets, or to fires, in 
the same manner as water has been or may be applied.—Not proceeded 
with, 

1118, BaRNeTr SAMUEL, Sheffield, ‘Combs.”—Dated 12th May, 1856. 

This invention consists, First, in the manufacture of combs of horn or 
tortoiseshell, by pressing a sheet or piece of the material into a heated 
die, which gives it the required form and shape, and then grinding, rasp- 
ing, filing, planing, or otherwise cutting away the surface, until the 
apertures or perforations in the open work of the comb appear. Secondly, 
in the manufacture of combs of horn or tortoiseshel!, by pressing a sheet 
or piece of the material into a heated die or dies, and then punching or 
cutting out, by means ofa die or dies, the thin plate or film which remains 
in the apertures of the open work of the comb. 

1119. Witttam Epwarp Newron, Chancery-lane, London, ‘* Pumping and 
forcing water and other fluids.”—A communication.—Dated 12th May, 
1856. 

This invention relates to a novel mode of constructing rotary pumps in 

which an elastic tube is employed, and is so acted upon by a roller, 

rollers, or other mechanical means of producing pressure on its exterior, 
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as to be alternately collapsed and allowed to recover itself, or expand. By 
its recovery from the pressure the tube has a vacuum created within it, 
into which the water or other fluid is drawn, and by the subsequent 
pressure on its exterior the water or fluid is expelled from the exit aper- 
ture at the opposite end of the elastic tube. 

1120. Wiuttam Epwarp Newrox, Chancery-lane, London, ‘‘ Machinery for 
splitting or cutting blocks of wood for match splints, kindling wood, 
trenails, and other purposes.”—A communication.—Dated 12th May, 1856. 

This invention consists in the use of certain cutters, clearer plates, 
cranks, and feeding tube, or apparatus and combinations thereof, for the 
purpose of splitting or cutting blocks of wood into match splints, kindling 
wood, trenails, and other articles of use. The construction of the ma- 
chine canuot well be described without drawings. 


1123, ALBXANDER PARKES, Birmingham, “ Improvements in the use of col- 
lodion in photography.”—Dated 13th May, 1856, 

This invention consists in substituting for the sheet of glass ordinarily 
used, asheet of collodion of sufficient thickness to support the prepared 
film. Ora thick layer of collodion may be first formed on the glass, and 
on this layer the film of prepared collodion may be produced, and the picture 
taken thereon, and suitably varnished or protected; afterwards the whole 
may be stripped from the glass together; and when making positive pic- 
tures by either of these processes, the inventor coats the back of the col- 
lodion plate which supports the picture with a black flexible varnish, or 
the plate of collodion which supports the picture may be of a black colour. 
—Not proceeded with. 


1126. CuarLes Booszy, Holles-street, Cavendish-square, London, ‘* Music 
stands for the use of military and other bands.”—A communication.— 
Dated 13th May, 1856. 

In this invention a central pole is used, to the upper end of which a 
series of rods are hinged or jointed, to which rods are again hinged or 
jointed other rods, which last are attached at their further ends to a ring 
which slides on the central pole; thus a frame is made similar to the 
frame of an umbrella, but much larger. The rods which are hinged or 
jointed at oneend to the pole are connected together at their lower ends 
by a band of fabric or other material passing from one to the other. 
When the stand is required for use the pole is set upright in the ground, 
the frame is expanded as an umbrella is opened, and the band of fabric 
or other material forms a circular desk for holding the music,—Not 
proceeded with. 

1130. See Class 1. 


1132. WinuiaM GALLOWAY and Jonn GaLLoway, Manchester, “ Machinery 
for rasping, cutting, and clipping dye-woods.”—Dated lith May, 1856. 
The peculiar feature in this machine for the above purpose is the peri- 
phery of the wheel or drum in which the Knives, rasps, or cutters are 
placed, and which is of an angular form, The dye-wood is advanced 
through a box or trough upon this so formed periphery, with its knives, 
cutters, or rasps, and is consequently acted upon obliquely, instead of 
“‘end on,” or at right angles to its length, whereby much power in the 
operation is saved. 


1133. Hrram Groves, New York, U.S., “ Improvements in tune barrels or 
cylinders, or other apparatus for playing upon organs or other musical 
instruments.”—Dated Lith May, 1856. 

This invention consists, Firstly, in constructing the parts or portions 
of such barrels, cyliaders, or apparatus, which are intended to act im- 
mediately upon the keys or stickers of the instrument (to produce the 
tunes) of slips or pieces of metal, or other suitable material, on which 
grooves, notches, or cuttings are made to correspond with the tune or 
lengths of the notes required, such slips or pieces being, according to 
the tune, either in portions or whole lengths, and being either perma- 
nently fixed to the revolving or moveable framing in which they are 
mounted, or secured thereto in such manner as to be removable for the 
purpose of substituting other slips or pieces with different notches or 
cuttings, and thus changing the tunes. Secondly, in constructing the 
tune slips or pieces with bayonet catches, for locking or holding them 
upon the said framiug, and the framing with pins or studs for fitting 
into such catches. Thirdly, in constructing the framing of the tune bar- 
rels or cylinders, or apparatus upon which the said tune slips or pieces are 
to be mounted, of the form of an ordinary reel, or of an open or skeleton 
form, the carefully-turned barrel hitherto in use being rendered unne- 
cessary. 





1140. ALPHONSE MEILLET, Southestreet, Finsbury, London, “* Artificial 
stone for grinding, sharpening, and polishing.” 

This invention consi-ts in the employment of emery, combined in the 
manner hereinafter described, with a compound of siliceous earths and 
plumbiferous or alkaline substances, for the manufacture of artificial mill 
stones and other stones for grinding and polishing scythes and other 
implements. The patentee operates as follows :—First, he composes a 
fusing material in the following manner: he takes fusible yellow argile 
40 parts, litharge 60 parts, and bruises them finely in warm water; he 
then mixes 100 parts of the composition thus obtained with 100 parts of 
No. lemery. The compound is then ground with the addition of water, 
and when the mass is half dry he moulls it into the forms desired to be 
produced. The articles are then introduced into an ordinary potter’s 
oven, in which they are baked to the required degree. The fusing mate- 
rial may also be formed in various other ways. 


1144. Wiiiiam Horatio HARFIELD, Fenchurch-street, London, ** Machinery 
for cutting and smoothing the surfaces of metallic nuts.”—A communica- 
tion.—Dated 14th May, 1856. 

In constructing this machinery a rotary wheel or disc, having cutters 
on its under side, is mounted ona suitable upright shaft, provision being 
made for pressing such wheel or dise into action by the elasticity of a 
spring coiled round the shaft or axis, The upright axis or shaft receives 
rotary motion in any convenient manner. The metallic nuts to be cut 
or smoothed are placed on pins fixed to the links of an endless chain, 
which is carried by and receives motion from chain wheels. The part of 
the chain which is for the time being uppermost is supported at the bot- 
tom of a grooved or bent plate fixed on a grooved table. The groove of 
the bent plate has inclined sides. The nuts, as they are moved by the 
chain under the wheel or disc, are sustained by two plates, one on either 
side of the groove, and the nuts are guided by the edges of two other 
plates, which are adjustable to accommodate for different sizes of nuts. 


1146. Joun Cox, Ivy-bridge Cottage, near Caerleon, Monmouthshire, 
* Coke and coke ovens.”—Dated 15th May, 1856, 

This invention consists in the application of non-absorbent bottoms or 
floors to ovens used for the manufacture of coke, which shall admit of the 
coke being purified from the sulphur and phosphorus by which it is con- 
taminated, by pouring water over it whilst in a red hot state in the oven, 
without the said bottoms or floors absorbing or retaining a portion of the 
water so used, and becoming injured thereby. 

1149. James Youne Simpson, Edinburgh, and Wrvittz Tuomson, Belfast» 
“Production of lubricating oil from a new material."“—Dated 15th May, 
1856. 

The patentees claim—First, the application and use of Trinidad and 
other asphaltum or asphalte in the manufacture or production of an oil or 
liquid suitable for lubricating purposes. Secondly, the system or mode 
of manufacturing or producing an oil or liquid suitable for lubricating 
Purposes, by mixing’or combining with an animal or vegetable oil a liquid 
obtained by distillation from Trinidad or other asphiltum or asphalte, 

1159. Witiiam )§=TuHisTLeTHWalITE, Verulam-buildings, Gray’s-inn, London, 
“ Photography.”—A communication from Louis Angamarre, Paris.— 
Dated ltth May, 1856. 

This invention consists in producing and fixing photographic pictures 
upon all kinds of fabrics and materials. The patentee composes @ collo- 
dion very thick, consisting of sulphuric ether (of 6v degrees centigrade) 
100 parts, alcohol (of 30 degrees centigrade) 25 parts, gun cotton 3 parts, 
iodide of ammonia 2 parts, and to make the collodion more itive, mixes 
with it @ solution of alcohol (of 40 degrees centigrade) 6,000 parts, iodide 








of ammonia 325 parts, bromide of ammonia 80 parts. This composition is 
what is termed the pedicle, and which he pours upon a glass, and after- 
wards plunges into a solution of distilled water 100 parts, and crystallised 
nitrate of silver 8 parts. The plate is then ready to receive the photo- 
graphic likeness or image, and after it is obtained it is introduced into a 
bath composed of distilled water 1,000 parts, proto-sulphate of iron 150 
parts, acetic acid crystallised 20 parts, and sulphuric acid 4 parts. To fix 
the positive likeness or image it is plunged into a bath of distilled water 
500 parts, and cyanide of potassium 8 parts. The proof is then dried, and 
the pedicle may be separated from the glass with a piece of blotting paper, 
placed upon the necessary material, and passed under a roller or rollers, 
so as to well fix it upon the material; and after the blotting paper is re- 
moved, spirits of wine (of 60 degrees centigrade) is poured upon the like- 
ness or image, to give it the required tone and brilliancy. The image 
thus produced is inverted, and may be reversed by a process described 
at length by the patentee. 


1162. Witu1am Henperson, Dunkeld, Perthshire, ‘* Brooms.”—Dated 16th 
May, 1856, 

This invention consists in clamping the birch or other material of which 
a broom consists between plates or framcs of metal drawn towards each 
other, and retained together by screws passing through them, the holding 
of the materials being aided by the clamping surfaces having rows of 
teeth or projections on the inner surfaces. 

1163. Epwunp Eaporn and Matrugw Rosinson, Clement-street, Birming- 
ham, “ Machinery for grinding or reducing sugar.”—Dated 16th May, 
1856. 

The inventors mount in a suitable frame an iron roller cut or formed 
on its periphery somewhat after the manner in which mill-stones are faced. 
This wheel or roller they propose to mount vertically, and to be from six 
inches to a foot across the face, and of a suitable diameter; and about 
parallel with the axis of the roller they hang upon a centre a piece of iron 
of the same area as the periphery of the roller, about one-fourth of its 
circumference (inore or less), This counter-plate is held against the face 
ofthe roller by a set screw at the bottom, and just above where this 
counter-plate is fixed a small auxiliary roller is also tixed, and above this 
is placed ahopper. The use of this machine is for reducing lump or crys- 
tallised sugar to a fine powder for confectionary purposes, and the way 
in which it is done will be understood from the following description -— 
The sugar, if in lumps, is broken up and placed in the hopper, from which 
itis drawn down and pulverised by the action of the auxiliary roller, and 
again descending, is drawn in between the grinding roiler and the counter- 
plate, which being also cut or grooved on its face like the grinding roller, 
the sugar is thereby reduced to a fine powder; but if not fine enough 
for particular purposes, the counter-plate may be set closer, and the sugar 
again put into the hopper, when the process may be repeated until it is 
sufficiently fine.—Nvt proceeded with. 


1168. SreceRicn CurisToPHER KR&EFT, Fenchurch-street, London, ‘* Manu- 
facture of iron and steel.” —A communication.— Dated l7th M ay, 1856. 

This invention of improvements in the manufacture of iron and steel 
has for its object to produce steel and wrought iron of good quality direct 
from cast iron, without the necessity of remelting and puddling the same, 
thereby dispensing with certain of the intermediate operations, and effect- 
ing a considerable economy in the yield of the iron or steel from a certain 
quantity of crude pig or cast iron, In catrying out the invention iron 
may be run from the blast furnace into moulds, 80 as to form it into bars 
or plates of suitable and convenient dimensions as to length and thick- 
ness, to be operated upon in the subsequent processes. Of course, if it be 
required to operate upon crude pig iron, it must be first melted, in order 
to bring it into the required form and shape to be operated upon by the 
improved process. ‘The cast iron having been obtained in the form de- 
sired, either by running direct from the blast furnace, or by melting the 
crude pig iron as above mentioned, the cast iron bars or plates are to be 
placed in a furnace similar to that used in the cementation of steel, and to 
these cast iron bars or plates is added some chemical re-ageut or material 
containing oxygen, and which may be readily given off by heating the 
material. The most convenient manner of adding the chemical re-agent 
is by arranging the cast iron bars or plates and the chemical materials in 
alternate layers. The materials that may be employed are the different 
kinds of oxide of iron, manganese, or metallic or alkaline salts containing 
oxygen. The iron an! the chemical materials are then heated to red- 
ness, and the oxygen will be given off, and will unite with the carbon con. 
tained in the cast iron, which will, after being submitted to this process 
for some time, be gradually decarbonised. In place of employing oxyge- 
nating materials, as above mentioned, materials not liable to be decom- 
posed by heat may be employed, such, for instance, as crushed quartz, 
or broken fire-brick, air being allowed access in this case.—Not proceeded 
with. 

1169. ALFRED Vincent Newron, Chancery-lane, London, ‘* Machinery for 
forging and pointing wrought nails, spikes, and other four-sided articles.” 
—A communication,— Dated 17th May, 1856. 

This invention relates to the forging of four-sided articles by means of 
two hammers acting simultaneously on the opposite or vertical sides 
thereof, and alternating in their action with the action of a roller or 
other drawing device, which presses on the upper side of the article 
under operation while the under or opposite side is in contact with an 
anvil. 

1170. GusTav SCHEURMANN, Newgate-street, London, ‘* Printing music.” 
—Dated 17th May, 1556, 

These improvements consist, Firstly, in the use of solid and mathe- 
matical characters, by which a very great saving of labour is effected in 
comparison with the modes hitherto in use, which characters likewise 
contain all declivities in a solid form necessary for printing music to 
any required length aud angle, and which characters are cast partly iv 
common moulds and partly in moulds especially constructed for this pur- 
pose. The improvements consist, further, in a press so constructed, that 
by mechanical agency the paper is brought in contact first with the 
rules (to produce the impressions of the lines), and then with the cha- 
racters, or first with the characters and then with the rules, or a stereo- 
typed east of the characters and lines may be taken, so as to print the 
whole at one operation in any common press, or with the characters aud 
rules at the same time.—Nol proceeded with. 

1173. Jonn Hynam, Princes-square, Wilson-street, Finsbury, “ Manufac- 
ture of instantaneous lights when of paper or cotton.”—Dated 17th May, 
1856. 

This invention consists of applying amorphous phosphorus, in combi- 
nation with paper saturated with nitrate of potash, and also in combina- 
tion with cotton saturated or coated with wax and stearine, in place of 
the ordinary phosphorus now employed for like purposes.—Not pro- 
eceded wilh. 

1174. CHARLES TiTTERTON, Roehampton, Surrey, ‘* Manufacture of zinc and 
zinc-white.”—Dated 17th May, 1856. 

This invention consists, Firstly, of empleying the refuse skimmings and 
dross obtained from various branches of n.anufactures where zinc is em, 
ployed, and in using such matters they are introduced into a muffle or 
retort, mixed with broken coke or carbon. The muffle or retort used is 
provided with a tube or passage atthe upper part leading to the white 
zine chamber, and a tube or ontlet at the lower part for the passage of 
the melted zinc. Secondly, when using ores of zinc in the manufacture 
of zinc-white, in order to obtain cadmium for the most part separate from 
the zincewhite, the apparatus is arranged with two chambers, one to re- 
ceive the first products, which contain the cadmium, and the other 
chamber to receive the zinc-white. The passages leading to the separate 
chambers are provided with valves or slides, to close one passage when 
the other is open; by which arrangement tbe first vapours passing off, 
which are for the most part cadmium, will pass into the cadmium cham- 
ber, and are there condensed, the air or gas passing through a suitable 
screen; such passage being then shut and the other opened, the vapours 
of zinc will be oxidised and received into the proper chamber, Thirdly, 





in constructing the screen in the chambers it is important that the sur 
faces thereof should be kept free of oxides, for which purpose the screen 

are each suspended on leather or other suitable flexible material aroun 

the frame of the screens; and there is in each case a rod or wire passing 
through the frame, with stops thereon; hence, by pulling or moving the 
frame at intervals against the stop, the whole of the frame is so com- 
pletely shaken as to detach the oxides from the surface of the screens. 
Fourthly, the invention consists in subjecting white zine to hydraulic 
pressure, in order to obtain “ body” when using it as paint.—JVot pro- 
ceeded with. 


1175. Ricwarp Kxient, Foster-lane, London, “ Apparatus for aerating 
liquids.”"—Dated 17th May, 1856. 

This invention consists in casting the separate parts of the vessels 
emploved of tin, and combining such parts by soldering; and the inven- 
tion also consists in applying a valve to the sypbon or pipe. By which 
improvements not only will the meéal, tin, present a pure metal to the 
acid and chemical substances employed, but the parts of which a vessel 
is composed may be more securely put together, and the joints made more 
complete, than when employing earthenware vessels, each composed of 
several parts; and in order that such vessel may have axes fixed thereto, 
it is placed in and retained securely witiin an iron frame having axes 
fixed thereto, and by introducing a valve in the syphonor pipe the passage 
is stopped except in one direction. 

1180, JEREMIAH Brown, Kingswinford, Stafford, ‘‘ Machinery to be used 
in the manufacture of iron.” 

This invention consists of machinery for rolling, squeezing, or compress 
ing of iron at that stage of the manufacture at which the iron, having 
been puddied, is subjected to compression previous to being rolled into 
bars or made into other forms. Itcannot be described without reference 
to the drawings, 

1184, JouN KINNERSLEY SMyTHERS, Kensington-park-gardens, “ Instru- 
ments for ascertaining the points of the compass, and the latitude and 
longitude of a place.”—Dated 19th May, 1856, 

This invention consists in employing a rapidly revolving wheel on gim. 
bals, so that it will place itself with its axis parallel to the earth’s axis 
in euch manner, that by measuring the angle which it makes with afixed 
point and with the plane of the horizon, the points of the compass and 
the latitude will be ascertained, By suspending the revolving wheel on 
gimbals, and leaving its axis free to move in any given plane, and con. 
straining it to move in such plane, and comparing the rate of revolution 
of the wheel's axis with a chronometer, the latitude or longitude will be 
ascertained.—Not proceeded with. 

1188. See Class 2. 


1190. RicHakD MAXWELL, Carlton-terrace, North Brixton, Surrey, “ Taps 
for drawing otf liquids.””—Dated 20th May, 1856, 

This invention consists, Firstly, in so constructing taps employed for 
drawing off liquids as to enable them to be readily connected with a vent 
peg for admitting air into the vessel containing the liquid to be drawn 
off. For the purpose of this invention it is necessary to form the vent peg 
hollow instead of solid, as heretofore commonly done, the said vent 
peg being connected by a piece of elastic tubing with the aforesaid tap, 
by an orifice formed across the plug thereof at about right angles to and 
independent of the orifice by which the liquid to be drawn off passes, 

1191. See Class 5. 


1194. AurrepD Vincent Newton, Chancery-lane, London, “Preparing the 
double chlorides of aluminium and sodium, and aluminium and potas: 
sium.” —A communication.—Dated 20th May, 1856. 

The object of this invention isto obtain directly and by a single opera- 
tion the double chloride which is intended to be employed in the produc- 
tion of aluminium, or for any other purpose to which it may be applicable. 
The mode of proceeding for this purpose is as follows:—The alumina or 
aluminiferous substances having been reduced to powder, is firet intl- 
mately mixed with an equivalent proportion of sea salt or chloride of 
potassium; to this mixture is then added either charcoal, small coal, or 
any substance which is readily decomposed by heat, such as tar, pitch, 
bitumen, or any resin, or animal or vegetable oil, &c., the proportion 
being varied according to the nature of the matter employed, in such 
manner that there may remain in the mixture a sufficient quantity of car- 
bon for the re-action, The whole is heated in a closed vessel until com- 
pletely calcined, The calcined mixture is then introduced into a 
distilling apparatus suitable for producing the simple anhydrous 
chloride ; heat is applied thereto, and dry chlorine is passed through it 
when the temperature is sufficiently high, The chlorine will produce a 
re-action, and the double chloride will be distilled over and received into 


a close vessel in a liquid form; or, instead of chlorine, hydrochloric acid 
gas may be employed. 


1196, ALFRED VINCENT NEwrTon, Chancery-lane, London, “ Rotary pump.”— 
A communication.—Dated 20th May, 1856. 


This rotary pump consists of a cylinder with a partition at the middle 
of its length, a plunger fitted in each end, and a valve leading from each 
side of the partition into a pipe which is attached to the middle of the 
cylinder, and stands perpendicularly to the axis thereof, so as to form a 
hollow shaft, to which the two parts of the cylinder are radial. The 
pistons are connected together by rods outside the cylinder, in order that 
they may move together, and the cylinder is placed in a horizontal posi- 
tion, or nearly so, within a stationary curved frame below the surface of 
the water in the well, or other source from which water is to be obtained, 
with the pipe or hollow shaft standing in a vertical position, and leading 
to the mouth of the well or to any other convenient point. The pipe or 
hoilow shaft has a rotary motion imparted to it by a hand crank, and the 
two parts of the cylinder, with their pistons, are thus caused to revolve 
around it, and the ends of the plungers are caused to work in contact with 
the curved frame in such a way that the pistons receive a simultaneous 
reciprocating motion within the cylinders, and thus act alternately to fill 
the two parts of the cylinder with water through valves in the pistons or 
other inlets, and then force the water up the pipe or hollow shaft, 

199. Rosert Pemberton, Hildenborough, Tonbridge, Kent, “ Barrel 
orgaus.”—Dated 2ist May, 1856. 

This invention consists in constructing barrel organs with @ sufficient 
number of pipes that will produce all the tones and semitones, so that 
the barrels can be furnished with the chromatic scale, 

1200. Joun Perron, Butterland-street, Hoxton New Town, “ Ornamenting 
surfaces of wood, ivory, bone, and such like substances.”—Dated 2lst 
May, 1856, 

This invention consists in ornamenting surfaces by drilling an infinite 
number of small holes a short distance into the substance to be orna- 
mented, and then inserting thereinto (by pressure, or, if necessary, ad- 
hesive composition) coloured pieces of glass arranged in any desired 
pattern.—Not proceeded with, 

1201, ALEXANDRE Henk Durresne, Rue de I’Echiquier, Paris, ‘* Gilding 
and ornamenting steel and other metals.”—Dated 2ist May, 1856. 

This invention rejates to the gilding, silvering, and ornamenting of 
metals not susceptible of direct amalgamation; and consists, Firstly, in 
the emp'oyment of one or several intermediate metals, deposited either by 
chemical, electro-chemical, or mechanical processes on the metal to be 
gilded, silvered, or ornamented. Secondly, in the manual or mechanical 
application of a protecting matter, such as varnish, bitumen of Judea, 
printers’ ink, &c., upon the intermediate metals to form the reserves to 
be gilded, silvered, or ornamented, such reserves being produced by pho. 
tographic means, or by a general coating sensible to light, such as bitumen 
of Judea. Thirdly, in the destruction of the intermediate unreserved 
metals oy baths of different kinds, such as iacal or acid so) » 
applied so as to preserve the polish, or to act on the surface of the metal 
to be gilded, silvered, or or d, for the production of flat and relievo 
designs, Fourthly, in the removal of the protecting matters which have 
served to preserve the surfaces operated on. Fifthly,in gilding or silver. 














THE ENGINEER. 





1857. 


January 2, 


= 





18 





ing the surfaces by means of mercury, according to the ordinary processes 
of gilding and silvering by amalgamation ; and finally, the volatilisation of 
the mercury by heat. 

1204, Henry Mepwock, Great Marlborough-street, London, “ Glass, ena- 
mels, and other vitrified substances.”—Dated 2lst May, 1856. 

The inventor uses clay containing from 2 to 10 per cent. of potash or 
soda, and fuses this with such a proportion of sand and lime, or carbonate 
of lime, as will nearly produce, with the constituents of the clay, definite 
chemical compounds known as double silicates. The particular clay 
which the inventor prefers to use, and which he finds admirably adapted 
for the purpose, is some found in the neighbourhood of Limerick, in Ire- 
land, and which contains from 2 to7 per cent, of potash and soda. For 
the purpose of reducing the iron which may be contained in the materials 
to the lowezt oxide, and so improving the colour of the glass, he substi- 
tutes for the lime an ordinary carbonate of lime (black marble), the black 
colour of which is produced by carbon,—Not proceeded with. 

1221, Wiuu1AM CaurcuiILL Dempsey, Liverpool-street, King’s-cross, Lon- 
don, ‘“‘ Acompound for removing all obstructions of the air passages.”— 
Dated 22d May, 1856. 

Thep forms a r d of tincture of aquills, rectified spirit of 
wine coloured,compound spirits of ammonia, tincture of Cayenne pepper, 
and pure water, and calls it Ramah Droogh, Persons taking the Ramah 
Droogh before singing, public speaking, or reading, will find that the 
voice does not get distressed, but, on the contrary, the compass will be 
greatly extended. They will be enabled to retain sound with flexibility 
and lightness, and keep their breath f>r a longer period without fatigue. 
Its use checks and prevents the dire disease consumption of the larynx, 
and all affections from atmospherical changes. 

1222, ALEXANDRE TOLHAUSEN, Duke-street, Adelphi, ““ Improve- 
ments in clock-work, part of these improvements being applicable to 
other regulating purposes.”—Dated 22d May, 1856. 

The object of this invention is to produce a universal regulator for all 
kinds of clock-work to which pendul are applicable, and to do away 

with the frequent winding up of clocks, 80 as to obtain in a small com. 

pass clocks and time-pieces that will go a long time without winding up 
and regulating. The invention cannot be described without drawings. 


1223. Jon CurLer, Sparkbrook, Birmingham, “ Metallic pipes or tubes.”— 
Dated 22d May, 1856. 

The patentee claims, Virst, the manufacture of metallic tubes parallel 
or cylindrical at their inner surface, and conical or taper at their outer 
surface, by passing the same over a mandril by a series of rollers. Se- 
condly, the manufacture of tubes parallel or cylindrical at their outer 
surface, and conical or taper on their internal surface, by passing pipes 
or tubes taper or conical outside through grooved rollers or dies, so as to 
cause the tubes, by the action of external circumferential pressure without 
internal pressure, to become conical or taper on the inside and parallel or 
circular on the outside. Thirdly, the expanding bell, mouthing, and 
flanging pipes or tubes by a plug or expanding mandril furced into the ends 
of such pipes or tubes, in combination with the die or dies er external 





London, 





pressure, 

1231, Joun Gaver, Wellington-street South, London, “ Gridiron.”—A com- 
munication.—Dated 23d May, 1856. 

On a framing supported by legs the inventor places moveable grates, 
gratings, or bars, two semicircular supports forming an elevation with 
split rods: these supports, being kneed beneath the framing, are fixed to 
two cramps. The bare are fixed or fitted into catches. Below the move- 
able grates are ash pans, and a transversal spit provided with honks passes 
from one of the semicircular supports to the other, and a trough or dish 
is so placed as to receive the fat or gravy of the articles while cooking. 
—Not proceeded with. 

1235. Joun Gepor, Wellington-street South, London, * Manufacture of 
billiard cues or similar articles."—A communication,.—Dated 23d May, 
1856, 

The inventor proposes to taper billiard cues by the use of two bars or 
puppets, fixed in a framing supporting four conductors; two of these 
conductors are to be horizontal, and to work backwards and forwards in 
chasings made in the puppets or bars, The relative distances of these 
conductors are to be governed by the distances of the carriage rods. 
The moveable piece of these conductors is put in motion by screws, and 
when it occupies a convenient position, the three pieces of which these 
conductors are posed will be permanently fixed by bolts which tra- 
verse them, The two other conductors are moved by screws in a rise 
and fail movement, While the vertical conductora easily maintain their 
places by the pressure of the screws, the horizontal ones are secured in 
their positions by bolts on the exterior of the puppets aforesaid. The 
carriage rests on these latter conductors, and the rods which are adapted 
to the carriage pass into grooves cut both above and below in the con- 
ductors. The functions of the vertical conductors and moveable piece 
will be to press the slots or grooves which traverse the carriage, and these 
grooves will exercise a pressure on the cue to form it into the desired 
shape.—Not proceeded with, 

1210. JoHn Dixon, High-bridge, Newcastle-upon-Tyne, “ Apparatus for 
measuring water and other liquids.”—Dated 23d May, 1856. 

The documents relating to this invention are with the law officers, —Nor 
proceeded with, 


1242. Joun pe CoceKenireck, Cork, Ireland, * Preparing, 
tering oils or fatty matters.”’—Dated 24th May, 1855. 
In carrying out this invention the oils are first mixed with acids which 
will act upon the fatty matters and alter the liquidity thereof; then these 
acids are neutralised by the addition of some alkaline matters, according 
to the nature of the acid that has been used, After the oils or fatty mat- 
ters have been acted upon by the acids and alkalies for a sufficient length 
of time they are to be poured through a filter containing any convenient 
mealy substance, which is to be placed in a filtering apparatus, which 
forms the second part of the invention, In this apparatus the mealy 
substances are placed upon a perforated or porous bed, and the oils or 
fatty matters to be purified having been poured in, are, by means of 
pressure, forced through some pulverised aikaline earth and through the 
layer of mealy substances. By this means the oils or fatty matters are 
not only purified from any mechanical impurities that they centain, but 
the alkaline earths and mealy substances act upon and remov: or retain 
any particle of acid or alkali that may remain unneutralised, aud the oils 
or fatty matters will run out perfectly purified and refined, 


1244, See Class 7. 


1245. Avam Dunin Junvziuu, Portugal-street, Lincoln’s-inn-fields, London, 
*‘Aninstrument for animating stereoscopic figures.”"—Dated 2ith May, 
1856. 

This invention consists in an application of the stereoscope to the appa- 
ratus well known under the name of phanakisticope or sobroscope, in- 
vented by Plateau, The last shows the figures in motion. ‘The improved 
apparatus makes the figures which stand out by the stereoscope to be seen 
in motion. The new apparatus is called by the inventor kinimoscope, 
which means, “ To see the motion.” The kinimoscope consists in the 
application of the stereoscope to phanakisticope ; therefore he can use any 
means to put the cartoons in motion—either a shank or an endless screw, 
a crank, a watch movement, Xc. Ali these means are included in the 
invention.— Not proceeded with, 


1249. Samus. Davey Liptrar, Albany-road, Camberwell, and JAMES 
Wricut, Alfred-place, Newington-causeway, Surrey, ‘* Regulating the 
mode of supplying and drawing off water and other liquids.”—Dated 
2ith May, 1856. 

The inventors propose that instead of drawing off liquids at or near the 
bottom of the reservoirs or vessels in which they are contained, as is 
usually done, to draw off the liquid either at or near its surface, or at any 
required point beneath the surface. They effect this in the following 





refining, and file 


manner:—They construct a float of any suitable form, and of a material 
possessing less specific gravity than the liquid. 


They aflix to this floata 









tube or pipe of gutta percha, india-rubber, or any flexible material, and in 
such a way that the one end shall be near to the under side of the float, 
but always underneath the surface of the liquid; the other end may be 
carried downwards, either over the outside of the containing vessel or 
through the liquid inside the vessel, and attached to a tap or cock placed 
at least as low down as the lowest strata of wateror liquid, If the pipe or 
tube be brought over and down the outside, it will then consist of a float- 
ing syphon, there being sufficient iength of spare tube to allow the float 
gradually to sink as the liquid is drawn off.—Not proceeded with. 

1250. BenJamiIn NADAULT DE Burron, Rue du Cherche Midi, Paris, *‘ Appae 
ratus for clarifying and purifying water and other liquids.”—Dated 26th 
May, 1856. 

This invention consists in an improved mode of constructing filtering 
apparatus, in which the liquid passes from the outside to the inside of the 

This improved filter is adapted to the purifica- 

tion of liquids in general, though mainly intended for the filtration of 

river and other water for the supply of towns, and for general domestic 
and industrial purposes; and is composed, First, of asheet metal tube 
perforated. This tube may be made of zinc, copper, or iron galvanised 
or painted with red lead or any inoxidable matter. Secondly, an outer 
casing of metallic gauze, also preserved from oxidation, and forming a 
cylindrical surface concentric to that of the tube. Thirdly, of filtering 
materials, which are suitably arranged and comprised in the space between 
the two cylinders. Fourthly, of two annular discs in wood or metal, placed 
at each extremity of the cylinder, for compreasing, by means of a screw 
press, the filtering materials in the apparatus in the direction of the longi- 
tudinal axis of the tube. The discs are retained in their primitive 
position by iron key pieces, Fifthly, of an outer casing of the apparatus, 
completed by a framework formed of wooden or iron rods parallel to each 
other, at a distance of four to five inches apart, and maintained by iron 
hoops. Sixthly, of a small air-tube placed at one end of the inner tube, 
which ensures the continuity of the current, At one end of the filtering cy- 
linder the extremity of the inner tube is lengthened, and is terminated bya 
screw joint of the ordinary form, which is adapted to a flexible tube of 
suitable length to distribute the product. ‘The substances introduced 
into the annular space between the two concentric cylinders are there pro- 
perly ¢ mpressed, first by stamping and afterwards by screw pressure. 
A special advantage of the tubular arrangement is, that any required 
amount of compression may be obtained. The selection and mixing 
filtering materials is determined by the nature of the water to be filtered, 
and the degree of purification required. The materials consist, first, of 
sponge, moss chopped and mineralised, mixed at option with various pro- 
portions of pulverulent matters, such as charcoal, cinders, &c.; secondly, 
woollen stuff clippings, felt, and other waste; thirdly, siliceous sands 
from quarries, or sandstone, animal or vegetable charcoal in powder, 


apparatus to be filtered. 


cinders, &c. 
1251. ANDRE ADOLPHE GaGET, Rue de J’Echiquier, Paris, “ Bookbinding.’, 
—Dated 26th May, 1856. 

This invention relates to an improved mode of constructing moveable 
binding applicable to fly leaves, sheets of paper, pieces of music, pamph- 
lets, and other articles, and which improved mode is now more easy and 
less expensive than the usual process of binding; and consists, First, in 
the employment of hooks for connecting or holding together at top and 
bottom the sheets of paper or pamphlets. Secondly, in the application at 
top and bottom of a holdfast or connecting piece in an inclined position 
over all the hooks, for obtaining a firmer hold, Thirdly, in the use of a 
back, by preference of wood, in one or several pieces, united together 
according to circumstances. This back is furnished with grooves or slits 
to receive the saieianties hooks and connecting gel 
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is not charged for buying except on Foreign Tin, 
s.d. Dis. 43d, _ 
IRON English, Bar and Bolt:— Pp. ct. Swedish, Indian assort- p.c 
in Londo «prin 9 00 24 ments, .... toarrive prtn 15 10 0 3 
in Wales. ° 8 00, RussianC COND ,, o WM. 
in Liverpool eas © 8150 , STEKL, Swedish Keg,nom. ,, 22 00 ,, 
Staffordshire 9 OO 1g pane ae FS pe 
(Sheet, Single, $725 » 10100 , Milar o> ” 
Ddi...Js%2ea , 183 00 , | SPEL TER, on ‘the sci mc ae Lb Onett 
-bes5 » 10 00, To arrive. o 8130, 
eeSn 900, ZINC, in Sheets . 
,act », WOO ,, | COPPER, Tile, iv to 28 ibs. 
ae 3 Tough Cake > 26 00, 
= 8150 2 / Sheathing aud 
Shoot, Single... -ZEE » Wood ,, . 
Double..j 552. 12 00, 
Hoo eee Sexi» 0 00, 
Rod, Round .. 273 » 9 OO, 
Nail Rod Square] = =», 8150,, 
IRON, Rails,in Wales.Uash ,, 8 © 0 nett 
a » 6mnths. ,, 8 50 ,, 
in Statfordshire.. ,, 8100 » 
Railway Chairs, sataes oe 2 08 « 
Cipde » 500,, 
G 8s os 
— 0% 
in Wales. » 4 De 0 
No. Lin Tyneand Tees » 38100, 
Ditto Forge... » B60» 
Statfordshire Forge Pig | 
(all Mine) at the oo $00 
Works, L.W.,nom. § 
Welsh Forge Pig (all 4 
Mine) at the Port.. 3100 ,, os 
Acadian Pig, Charcoal.. ,, 8150 ,, ‘ ‘pr ta 4 wo 0 if 
Scotch Pig, No. 1, eee 450 | QUICKSILV ER....... prib 0 1831 
5 
London... ” ” 
MOATE and CO., Brokers, 65, Old Broad-street, 
London, 2nd January, 1857. 


TIMBER. 






1855. 1856. | 1855, 1856, 
Jes £28. £53.24 6. erlood—4# s £58 £58 £% 
ha 4 0..0 000 pot ee whitesprucel7 0 19 10..17 O18 






Yel. 
Gunetig Ist quality. 
2nd ditto .. 
Archangel, yellow ..17 0 0 0. 2 
St Petersburg, yel..16 © 17 0..15 1019 0 
Finland So; 4h &-¢ 
Memel . 
Gothenburg, yellow ll 
white. 10 0 
Gefle, vellow,1l4ft..21 0 25 0..2%% 029 0 
Christiania, per C. 12 ft. by 3 by 9 in 


18 10..17 10 20 @ 
12 013 0 





ir. 
Memel, fir . 
RIES 
Swedish ... 





Masts,’ Quebecri pine 6 yellow 0 30 30 0 
pine 5 ba white . 0 26 2600 

» ’ P » 
Lathwood, Posts. 2 percha m2) 9 210..2 0 1210 


St. Peters 11 
uebec, 4ft5 

Deals, per, 12 ft. by 3 by 9 in. 
Quebec,whitesprucelS 0 21 0,..17 O21 0 
red pine....19 0 20 0..17 


IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


0 85 0..89 090 0 
0 22: 6..19 U2 0 
0150 0,.130 0 140 0 





from Ham- 


Iurorts, Dec. 22.—623 ingots copper, by Simon and Co., 
burgh ; 150 ewt, old iron, by Newman and Co.; 3 cases lead manutiac- 
tures, by London Dock Comyany, from Savannilla; 309 pks. unrated ore, 


by L ondon Dock Company, from Savanilla ; 853 casks spelter, by Elmanhorst 
and Co., from Hamburgh ; 100 slabs tin, by Kump oh and Co., from Holland ; 
53 sheets zinc, by J. Harris, from Belgium; 3 cases copper manufactures, by 
Hoffman and Co,, from France ; 2 cases bronze manufactures, by C. A. Speyer, 
from France; 2 cases ditto, by H. Oxentord, from France; 1 case ditto, by 
G, Rahn and Co,, from France; £40 worth arms, by H. Henhel, from Belgium, 
3 cases iron manufactures, by G Rahn and Co,, from Holland ; 5 cases ditto, 
by J. Jacobs, from Holland; 4 cases iron manufactures, by Ewes and Co., 
from New York; 10 cases zinc manufactures, by J. Harris, from Holland ; 2 
cases arms, by Rochussen and Co., from Holland; 3 cases steel manufactures, 
by Bischotf and Co, from Holland. 

Dec, 23.—633 ingots copper, by Simon and Co., 
iron, by J. H. and G. Scovell, trom France ; 3 casks old lead, 
and Co,, from Jersey; 50 barrels biacklead, by Scott and Co., from Ceylon ; 
618 pigs blacklead, by French and Co., from Spain; 1 case plated wire manu- 
factures, by W. Meyerstein, from Holland; 3 casks nickel ore, by B, Eccius, 
from Hamburgh ; 853 plates spelter by London Dock Company, frum Ham 





from Hi: “ee 1; 434 bars 
by c hee sewright 























burgh ; 25 slabs tin, by W. David, from Belgium; 200 slabs ditto, by R. B. 
Hart, from Holland, and 739 slabs ditto, by Brand and Co., from Singapore ; 
6 cases copper manufactures, by Hachett and Sons, from France; 30 cases 
iron manufactures, by H. P. Maples, from France ; 13 cases steel manufac- 
tures, by J. and A, Goddard, from Holland; £3 Worth copper wire, by J. 
Watts, from Hamburgh. 

Dec. 24.—1 case iron manufactures, by W. B. Hume and Co., from France ; 
232 casks spelter, by Grenfeld and Sons, from Holland; 71 slabs tin, by W. 
Samuel, from Singapore; 1 case bronze manufactures, by Mertens and Co., 
from France ; 2 cases copper manufactures, by C. and A. Speyer, from France; 
10 cases copper manufactures, by Graetzer and Co., from France; £29 worth 
copper wire, by H. B. and G. Lang, from Belgium ; £30 worth plated wire, 
by ditto, 2 cases steel manufactures, by J. A. Goddard, from Holland; 44 oz. 
silver plate, by Phillips, Graves, and Co., from Bombay ; 47 oz. ditto, by W. 
D. Beard, from Calcutta; 3 cases bronze manufactures, by G. H. and J. ¥. 
Wulff. 

Dee. 26.—1,807 bars iron, by Forbes and Co., from Sweden; 1 case silver 
ore, by Seymour and Co,, from Iguique; 2,763 casks spelter, by Bell and Co., 
from Prussia; 810 slabs tin, by East and West India Dock Company, from 
Singapore ; 1 cask tale, by L. Rischman, from Holland; 1 case rolled zine, by 
J. Harris, from Belgium; 1 case brass manufactures, by Lightly and Co., 
from France; 1 case iron manufactures, by W. Lambe, from France ; 2 cases 
brass manufactures, by Oppenheim and Co., from Belgium; 2 cases bronze 
manufactures, by Adolph and Co., from Holland; 1 case ditto, by Moench 
and Co., from Holland ; ; 7 cases arms, by M. L. Levin, from Holland. 

Dec, 27.—4} tons old copper, by Sims and Co,, from Bremen ; 5 casks ditto, 
by Grenfeld and Sons, from Holland; 622 ingots ditto, by Simon and Co., 
from Hamburgh ; 2,330 pigs lead, by Somes and Co., from Spain; 2 cases 
bronze manufactures, by Wilkinson and Co., from France; casks 
spelter, by J. A. Hay, from Denmark; 4 cases copper manufactures, by C. A. 
Speyer, from France ; 11 cases bronze manufactures, by Adolph and Co., 
from Holland; 1 case copper manufactures, by J. L. L. Merefield, from Ham- 
burgh ; 1 case iron manufactures, by G. C. Strutton, from Helland; 5 cases 
bronze manufactures, by J. E. V. Gansewinkel, from France. 

Dec. 29.—2,266 ingots copper, by Simon and Co., from Hamburgh ; 2,605 
a by J. Harris, from Sweden ; 1,346 ditto by Thorncroft and Co., 
37 ditto, ‘by Hoare and Cv., and 1 1205, by Forbes, Forbes, and Co. ; 1,813 
an spelter, by Simon and Co., trom Hamburgh ; 1,575 ditto, by J. A. 
Hery, and 1,382 ditto, by J. P. Bell and Co.; 76 ~~ zine, by J. Harris, 
from Belgium ; 2 cases bronze manufactures, by J. B. V. Gansewinkel, from 
Fr ; 1 case copper manufactures, by Brandeis and os from Belgium ; 3 
cases brass manufactures, by Oppenheim and Co., from ’ Belgium ; 2 cases 
bronze manufactures, by W. Adolph and Co., from Holland; 8 s steel 
manufactures, by Rochussen and Co., from Holland; £20 arms, by P. 
Peverell, from Rio Janeiro; 12 casks iron nails, by Rochussen and Co., from 
Belgium; 6 cases stee] manufactures, by Rochussen and Co., from Hamburgh, 


























Exports, Dec, 22.-112 cases quicksilver, by P. A. Gibbs and Co., to 
Calcutta ; 54 oz. silver plate, by W. D. Beard, to Bombay; £150 copper 
manufactures, £50 brass manufactures, by W. Harkness, to Bombay 3; £250 
_ by J. Daley, to Cape Palmas; £1 rms, by R. Broadwate “ry, oO Ham- 
burg > £40 arms by G, C, Strutton, to Jamaica ; 3 tons bl: acklead, by Phillips 
Gnieer , and Co., to Antwerp ; 57 cases plumbago, by J. Harris, to Antwerp 
1,005 02. silver coin, by Spielmann and Co., to Boulogne; 4 cases quicksilver, 
by Phillips, Graves, and Co., to Harburgh; 1,825 Ib. quicksilver, by J. W. 
Fisher, to Hamburgh ; 10 tons iron, by D. Samuda, to Mogadore ; 1,100 oz. 
silve i plate, by J. Thredder, to Jersey; 295 oz. silver plate, by D. Cater, to 








. 26.—26 cases blacklead, by W. L. Bremner, to Antwerp ; 75 cases 
plumbago, by J. Harris, to Antwerp; 13 ewt. 1 1b. quicksilver, by French 
and Co., to Madras; 2 cases copper manufactures, by P, Coates, to Bombay ; 
3 cases arms, by P, Carreras, to Colon. 

Dec. 27.—3 tons blackiead, by Phillips, Graves, and Co., to Antwerp; £100 
arms, by H. Gammon, to Bombay ; £600 arms, by G. Slader, to Bathurst. 

Dec. 29.—31 tons lead, by Purch and Co., to Canton; 190 cases pin manu- 
factures, by C. J. Major, to Havre; 105 oz, silver plate, by J. Hardwick, to 
Sydney ; 198 casks iron nails, by G, C. Strutton, to Jamaica; £220 arms, by 
J. Turner, to Sydney ; 36 cases arms, by J. Turner, to Sydney. 

Dec. 30.—800 lb. quicksilver, by H. Gammon, to Lisbon; 50,000 ib. quick- 
silver, by J. Lamb, to Lima; £280 arms, by E. Rowell, to Hong Kong; 225 
oz. silver plate, by W. D. Beard, to Madras cases cutlery, by J. Hard- 
wicke, to Melbourne ; 20 cases bronze manufactures, by G. Scull, to Shanghae; 
40 cases iron machinery, by R. Linder, to Bombay ; 400 cases iron machinery, 
by F. W. Wenman, to Mauritius. 











SumMMARY oF Exports FOR THRE WEEK ENDING Dec. 18.—6 cases cutlery to 
Bombay, 2 cases brass manufactures to Bombay, 15 cases iron manufactures 
to the naries, 96 cases nails to Mauritius, 592 tons iron to Bombay, 6 tons 
10 cases iron to the Canaries, 2 tons steel to the Canaries, 82 tons” steel to 
Bombay, 4 cases steel manufactures to Port Phillip, 240 cases tin manufac- 
tures to Havre, 12 tons copper manufactures to Constantinople, 40 cases 
plumbago to Constantinople, 39 cases nickel ore to Mz . 160 02. go'd coin 
to Boulogne, 10,100 oz, bar gold to Boulogne, 61,200 silver coin to Boulogne, 
1,100 oz. bar silver to Boulogne, 100,000 oz. bar silver to Rotterdain. 

















SumMMARY OF Exports FoR THE WERK ENDING THURSDAY LAST, INCLUSIVE. 
—25 cases iron manvfactures to Calcutta, 6 cases brass manufactures and 3 
cases steel manufactures, 146 cases tin manufactures to Havre, 6 ditto to 
Rotterdam, 292 cases steel manufactures to Naples, 30 ditto to St. Mic : 

ay, 15 ditto to New York, and 106 ditto to Bats 2 
163 cases 











ay 
spelter to Cadiz and Seville, 340 ditto to Constantinople, &c., 
klead to Belgium, 3,008 1b. quicksilver to Belgium, 1,825 Ib, ditto to 
Hamburgh, and 448 1b, ditto to Harbargh, 10,310 oz. gok 1 coin to Boulogne, 
1,000 oz. silver coin to Boulogne, 23,000 oz. ditto to Rotterdam. 
20.—Our stocks of iron have been increased by heavy 
arrivals in last wot and sales have been on but a limited scale. Other 
descriptions have not varied materially. The imports in October were, trom 
Great Britain, 25.509 Indian maunds of iron, 430 ditto of copper, 929 ditto of 
spelter, and 722 ditto of iron from Calcutta. Sales are reported of 42 tons 
bar iron, assorted, at 24 rupees 8 annas per candy, The present quotations 
are, iron 24 rupees to 26 rupees, steel 65 rupees to 70 rupees, Swedish 55 
to 60 rupees. Copper in moderate request at 330 rupees to 350 rupees per 
candy. Nails 370 to 375 rupees. Yellow metal 255 rupees to 270 rupees. 
Pig lead in demand at 58 rupees to 60 rupees. Spelter in fair demand at 60 
rupees to 65 rupees. Quicksilver duil at 23 rupees to 25 rupees. Tin plates 
improving at 22 rupees to 23 rupees per box. ada, from London, 
brought on the 25th ult., 28 tons and 1,180} plates spelter, 1,938 bars and 7i 
bundles iron, 13 cases 137 pieces machinery, £17,012 worth raiiway chairs, 
The Chieftain, from Liverpool, on the 28th uit., 200 boxes tin plates, 434 
bundles galvanised wire, 2 anvils, and 5 vices, 20 bundles uail rod iron, 5,556 
bars 40 bundles iron, 760 ditto hoops, and 372 ditto sheet, 22 loose sheets, 40 
bundies steel and 20 ditto iron wire. The Amelia, from Calcutta, 268 bars 
iron, 80 bundles hoop, and 450 ditto nail iron, 


Mapras, No 















HvuLt Imports, Dec. 26.—By the Era from Gothenburg 1,922 bars iron. 
By the Hamburgh steamer from Gothenburg 1,613 pieces Bienaevon iron, and 
2,206 bars iron by T, Wilson, Sons and Co, 

Dec 27.—3,973 bars, and 512 boxes iron by the same, in the Go thenburg 
steamer from Christiania. 

dec, 29,—By the Eagle steamer from Hamburgh, 3,236 plates spelter, and 
629 blocks copper, by Brownlow and C In the Burlington steamer from 
Hamburgh, 960 plates spelter, by Glover and Co, 

Dec. 30.—In the Bapthorpe, from Gothenburg, 41 pieces, and 4,201 bars 
, by Good, Fludmanand Co, 

*¢, 31.—In the De Catus steamer, 20 bris. 
jun. and Co. Inthe Urania steamer trom Hamburgh, 








of zine nails, G, Lawson, 
U4 plates speiter, by 









T. W Peters. 
Liver!ooL, — Exports FoR THR Week EnNpING YestErvay. — Coats, 
tons.—Demerara 180, and 270 hhds., Jamaica 55 hhds., Mobile 150, 





New York 100, Nortolk 6, Savannah 510, St. John 21 Coquimbo 100, 
Monte Video 74, Valparaiso 50, Bahia 440, Lisbon 40, Marseilles 40, Messina 


25, Naples 15, Regusa 350, San Sebastian 200, Jersey 50, Isieman 64, Dublin 
280; Kingstown 150, Limerick 9, New Rosa 84. 
CorreR,—Cape Town 24 cs, Belize 18 es., Havana 14 tons 16 ¢., La 


Guayra 1 ton 8¢., Paral bx., Rie Janeiro 2} tons 2} ¢. copper bottoms, Alex- 
andria 17 tons 13 ¢, 178 tubs copper bottoms, Coustantinople 1 bx. 1 es,, and 
2 tubs copper bottoms, Salonica 3} tons, Syra 2 tons 8 ¢, 

Corrgk Boits,—Naples ]0c. 

CorrEer NalLs, —Bel ize 3 kgs. 2 2 esks., Havana 5 esks. 












Geelong 10, Melbourne 210, 
utta 14, Ceylon 13, Belize 54, 
so ce Cuba l, Santa Tomas 1, 

ico 2, Vera Cruz 175, Baiti- 


2 
Hong Reng 3 10, Singapore 16, Bombay lol, 
Demerara 39, Havana 121, Jamaica 46, 
St. Thomas 16, Trinidad 1, La Guayra : 











more 263, Boston 7v, Charleston 53, New New York 174, Phila- 
delphia 55, Portland 7 74 and lic, Sav 7), Halifax 14, Montreal 2, Sc. 
John 92, Bahia 39, Buenos Ayres 412, Lima 29s, Video 125, Para 73, 
Pernambuco 163 Val araiso 13, Alexandria 70, Alicante 4, 







Constantinople 59 and 1 
Legt mn 43, Lixbon 71, 
310, ; 6, Palermo 7, 


Cadiz 1, 








unna 30, Beyr 5 
14, Bordeaux 10, 
seilles 11, Messina 5, 
, Sera d 
t, tons. — Geelong 17, Melbourne 40, Manila 41}, Bor 
Madras 148}, Jamaica lc. Porto Rico 15, St. i tiomas 
Baliimor 20, Boston 2434, Ne w Orleans 144, New York 
249}, Philadelphia 44, Portland 74, Quebec 31, St. John 195}, Lima 824, Para 
34, Pernambuco 8}. Rio Janeiro 100}, San Francisco 20, Alexandria 28s}, 
Barcelona 3}, Corunna 12}, Savanilia 14, sag ig Pee e 42}, Genoa 723, 
Havre 93}, Rouen 15, Leghorn 224, Lisbon 22, Naples 15, Palermo 28} 
Valencia 1. 

Jron Ca:7INos.—Africa 2 tons 3 ¢., Melbourne 19} tons, Havana 28 tons, 


Ancona 3, Bi arcele 






Nante 








atta 265, 


bay 15, Calcu 
16}, La Guayra 19}, 
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1 ¢., Jamaica 6 cs., St. Thomas 2} tons, Buenos Ayres 6 tons, Monte Video 
17} tons, Para | ton life, Pernambuco 14 c., Kio Janeire 24 tons, Valpa- 
raiso 10 c., Genoa 7} tons. 

Inox, Huv?, tons.—Africa 1, Singapore 10, Calcutta 60, Jamaica 2}, Porto 
Rico 18}, Boston 10, New Orleans 3}, New York 25, Baenos Ayres 19, Lima 
4}, Peruambuco 10, Alexandria 10, Burcelona 119}, Cadiz 10, Genoa 374, 
Havre 2, Leghorn 3, Valencia 2, 

Jnon Natis.—St. Thomas 5 tons 3 ¢, 343 k 

Ixon, 1G, tons.—Caicutta 149}, New Orean 
Havie 20}, lrieste 50, 

Inon, KAILWAY, tons,—Geelong 81j, 
150, Philadephia 60. 

Ikon, Rov, tous. —Singapore 20, Bombay 100}, Calentta 50, Madras 10, 
New York 45, Philadelphia 233, Alexandria 50, Constantinopie 146}, 
Palermo 54}. 

lnon, Suet, tons,—Melbourne 12, Calevtta 23, Havana 11}, Boston 744, 
New Orleans 29, New York 233}, Philadelphia 6}, St. John 35, Buenos 
Ayres 14, Lima 7h Monte Video 14, Pernambuco 3, Barcelona 344, Genoa 
204, Leghorn 13, Lisbon 18}, Palermo 5, Tr. este 10. 

Leav.—Cape frown 12} tons, Havana 1 c., Jamaica 4} ¢., St. Thomas | ton 
12}. 1lesk., Bahia 1 ton3c., Paral ton, Rio Janewo l ton 4c. 14 casks, 
Alexandria i ton, 

Leap, Suot.— Melbourne 3 esks., Boston 4kgs., Lima 12 kgs., Bahia 150 
kgs., Buenos Ayres 54 kgs., Monte Video 24 kgs., Para 122 kgs., Rio Janeiro 








John 127 bgs. 
50, Bahia 20, Lima 30, 





Melbourne 237, Belize 9, New York 









30 ke Beyrout 2 2 bris. 
SregL.— Velbourne 6} tons, Demerara 9 c., ais 1 bar, Boston 68 tons, 
14c¢. 136 bdis, 18 cs. New Orleans 12$ tons, New York 73 tons 9c., Phila- 


dviphia 25 tons 8 C. Portland 2 tons, Montreal 1} tons, Barceiona 3 tun~ 
10} c., Coustautinople 5 tons 3 ¢., Genoa 8 ¢., Marse silles 2 tons 9 « 

‘11x, Bock axp Bar.—Rio Janeiro 1 bri, Havre 7 bris, Alexandria 2 bris., 
Lisbon, 1 bri. 

Tin Piaves, boxes.—Adeiaide 40, Sydney 40, Santa Tomas 4, Carthagena 
45, Baltimore 92, Boston 1,250, New Orleans 1,973, New Y ork 3,152, Philadei- 
phia 170, St. John 506, Bahia 100, Riv Janeire 70, Ale xandria 50, Barcelona 
$0, Cadiz 45, Genva 741, Rouen 28, Trieste 4350. 

By the India mail, delivered yeste:uay (fhursday) we are put in receipt of 
our market ve, orts from India, At Singapore, on the Zist Nov., the fol- 
lowing were the prices :— 

Metats, Inox, Bar.—Sales confined to English of common quality at 
2h dols. Large sales of nail rod at 3°35 dols. Limiced of hoop at 3} dols, 
Swedish bar wauted, but no stock. Suies of imitation at3- 25 douls. to 3°50 duis. 
Lead, supplies and sales at 74 dols, Sates of speiter at 7} duls, Zinc, la.ge 
stuck wae importers, and in no demand, Steel in re quest, but stuck trfling 
Tin plates wanted. 

Corrrr. —Market cleared cf Australia. Sules of Japan at 33°75 dols. to 34 
dels. Buth sorts in demand, 


ANNUAL REPORT OF THE SCOTCH IRON TRADE. 
S1n,—Durving the year about to close, that substautial progress and real pros- 
perity whi ch have so long marked the iron trade continued with expanding 
resources, Though the production was curtailed avout 40,000 tons, im con- 
sequeice of the extensive * strike” begun in Maich, and ended in Jane, stil 
it is greater than in any former period of time, baving reached 832,000 tons. 
It canuot but be matter of congratulation that 10,000 tons more than this im- 
mehse quantity wece exha div the home cousumption and exports, which 





















amount to ¢42 000 tons; hence the stocks have been further reduced, aud are | 


how only $8.C00 tons, 

Notwithstauding the demand continuing generally throughout the year to 
exceed the supply, yet the prices were cous; aiatively steady, the flactuations 
scareely reaching 7s. per ton, either above or below the average price tor the 
year ot 72s. Gd. per ton, The inauguration of peace stimulated a speculative 
movenie:.t in the article, and the price quickly rose trom 70s, to » but the 
maximum tates were shortly maintained, The coiliers aud mineis acceding 
to the terms of the masters about the bLegianing of June, a vumver of fur 
haces Were put in blast; and the unsettl d questions with ihe United Siats 

caused ihe price ra- 
















assuming au uusatisfactory aspect, sellers, iu realising 
pidiy to deciine to 72s. 6d. per ton, ‘The raising of the rate of discouns by the 
Bauk of Engiand to 7 per cent. vut slightly affect. d the market, iroin the fact 
of the advance in the value of moaey not being the effect of adverse circum- 
stances, but as merely & consequence and ab accom) animent of an extravrdi- 
hary commercial activity. 

The malleabie iron works ard foundries have been generally so activel) 
employed that the local consumption is considerabiy greater than at any 
former periud, Large contracts were mude for bars and rails at from £8 5x 
to £9 5s.; cast iron pipes, £5 5s. to £5 15s.; railway chairs, #4 15s. w £5 
2s. Gd. 

it is highly gratifying to remark that those encouraging and cheering pro- 
spects Which were foreshadowed at the opening of the year, and verifies at its 
close, continue with increasing magnitude jor this iwportant branch of cur 
national industry. 

Reterring to my tabular statement annexed for the progressive rate of pro- 
duction, exports, and home consumption, together with the furnaces im blast 
and average prices, &c., during the last twelve years, I remain, &c , 

Tuomas TuHokBuRy, 























81, St. Vincent-street, Glasgow, Dec. 31, 1856. 
STATISTICS OF THE SCOTCH IRON TRADE. 
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ck on her, S55. - oe * ° 8,000) 
stock in Warehous and Makers’ Stores, dist D: 1306 a ala 
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rts, . 
Co nsumed in Local Foun ries and Mall € cable Iron Works here 


340,000 
Total Deliveries ee ° . oe +» §42,000 
Deduct Decrease in Stock ee oe os . . ° 10,000 

£32,000 
Computed make in 1856 ° ° oo ‘ ++ 832,000 


Shipments & Home Consum 





Furnaces in Blast Make Stock on 

on To Tons Sls Dee. 1844 

Sst Dec IMS &S 215,000 1845 
M6 ON 149 000 Iss 

1847 100 &0,000 dea 

Ise 18 580,000 98 100 ind 

18:9 «1123 f is4 

Inoo 105 Into 

1551 112 Is5i 

inca 118 Is52 

Iss 4 1533 

PH 17 Isv4 

1855) 141 1s5. 
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Present price of bars, £8 I('s. to ¢9; plates, £10 108. to £11; rods, £9 5s. to £10 5s., less 4 
per cent., discount for cash; rails, £8 eo os.: railway chairs, £44178 6d.to £5 Ss. 
iron p pes, £5 Present price, No. sherrie, a mixed, G. M. B., 72s. to7 
Ayrshire brands, 71s. 6d. to 13s,; East Coast oom, 72s, vo 75: 

31st December, 1856. THOMAS THORBURN, 























THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 
Tue Inon Trape or Sovrs Starr : Its tinued Improvement: 





iron and steel, to the amount of 1,911,320 dollars, leaving for the consump- 
tion of the year 76,098,792 dollars. The same ratio of increase, in the 

and facture of iron and steel, from 1850 to 1855, that is 
found to exist between the years 1840 and 1850, gives the production and 
manufactures of iron and steel, for 1855, at 78,406,538 dollars. To this 
add 23,945,274 dollars, for the amount of the imports of iron and steel, and 
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Tux Iron Trade of South Staffordshire continues to manifest an improving 
appearance. Although, since our last letter, very little has been done at 
the works, yet orders have come in more freely than for several previous 
weeks. The most satisfactory feature of the improvement is that the 
advices from the United States received by this week's steamer contain 
orders of greater value than has been the case for some time past. These 
specification orders are for execution at the prices of this quarter—the 
general impression on the other side of the Atlantic being that they 
would have been 20s. below the rates now determined upon. The main- 
tenance of last quarter's quotations will not, however, prevent their execu- 
tion ; nor, if agents’ opinions are well f led, will that pr ding stop 
the forwarding of further orders of a yet more gratifying character. In 
their communications to their American agents, as well as to their general 
customers on the Continent and at home, the first-class houses express their 
determination to accept no orders under the prices which have regulated 
the trade in the past several quarters, 

Pig-iron is reported to be 5s. per ton dearer for best mine samples ; but 
we cannot speak for the accuracy of the report. Our own experience leads 
us to the conclusion that such a rise—if existing—is not recognised in 
transactions with substantial firms. These, having continued to purchase 
all through the last quarter, are consequently well supplied with pigs, and 
are not likely, even in the eve..t of a large increased demand for manu- 
factured iron, to hasten into the pig-iron market for immediate supplies— 
a proceeding which invariably causes higher prices to be demanded. Never- 
theless, the tendency of the pig market is evidently upwards. 

The Coal Trade, in the domestic department of it, continues in a favour- 
able state. 

In the general trade of Birmingt Wolverhampton, and their districts, 
there is no change to note upon last advices, They are not so brisk as they 
were three months or a monti ago, but upon the whole the orders are in 
advance of the average at this season. 

In the very favourable state of things, as shown by the Board of Trade 
returns for Nevember, issued on Saturday last, the metal trades, for which 
the Midlands are celebrated, stand out with very gratifying prominence. 
The total declared value of the exports for November this year is 
£10,272,075, being an increase of more than a million and a half upon 
that of the exports of November, 1855, and considerably above the average 
of the first eleven months of the expired year. The value of the ex. oris 
of the whole period is returned at £105,845,631, which is, in round 
numbers, nineteen millions more than the exports of last year upto the 
same date. The following fizures show the exports of the principal metal 
manuf ctures of the kinglom, in November, 1856, as compared with 
November last year. 














1855. 
ii iciieconcesecssosinvasconsnsvesessenvonvesancled WADE 
Hardwares and cutlery . eccccee 261,241 
Machinery and millwork . evoce SES.078 
Copper and brass...... Sbeee eovdenesecnseneese 
Tin plates ...... eoseene eovescoscoccssconceces 











The decline in the exp of copper is almost confined to sheathing, 
while in bricks and pigs an increase of £1,638 is observable. The follow- 
ing table shows the value of the several descriptions of iron, distinguishing 
the two periods : — 











1855. 1856. 
Pig-FeR....0000000 ee £119, 802 
Bar, bolt, and rod iron... 378,239 
ne 12,196 § 
Cast-iron ee cecevccccees 58,101 79,216 
Ww rought-iron ...... eevee 232,836 529,410 

55,911 70,966 





The declared value of the bar, bol, and red iron exported during 
the cleven months was ,7173; of the wrought-iron, £3,181,840; 
and of the pig-iron, £1,511,736 ; the increase in these tree descriptions, 
as compared with last year, up to the same date, being no less than, in 
round numbers, two millions. 

The imports of metals, with the exeeption of spelter and partly wrought 
copver, show a very large increase, copper ore and lead having nearly 
doubled, and iron nearly trebled, while steel has been quintupled, and tin 
multiplied by 25, as compared with November, 1855. The returns for the 
eleven months show the same comparative results, though not the same 
increase :— 











1855. 1856. 
Copper ove and regulus.......... ssseeeeedy 007 tons, 5,908 tons, 
Copper, unwrought and partly 
PI . i y l 9 2 ewts. 466 ewts, 





WRGRE cccccacenese 
Iron, in bars, unwrought ... .... 





.2,784 tons. 7,053 tons. 








Steel, unwrought..... ” 233 =(« 
Lead, pig and shect.. . ” 787 =, 
BORNE  ccccccvce ee | 1544 ,, 





Tin, in blocks, ingots, bars, -«. 288 cwts. 6,616 ewts. 

The exportation of foreign and colonial metals amounted to 2,134 ewts. 
of copper, unwrought and partly wrought: 1,107 tons of iron, in bars, 
unwreught; 175 tons of steel, unwrought; 66 tons of spelter, and 87 
ewts. of tin. With the exception of spelter and tin, which are less, these 
quantities are in excess of those of the same month of last year. 

We extract from the last communication of the New York correspon- 
dent of the Birmingham Journal some interesting matter upon the iron 
manufacture of the United States. That gentleman says :—** The revenues 
of the Government, for the past fiseal year, was, in round numbers, seventy- 
four millions of dollars ; the expenditure, seventy-three millions, of which 
thirteen millions were paid in redemption of the public debt. Had it not 
been for the last payment, some fourteen millions would now be locked up 
in the Treasury, to the great embarrassment of the money market, and in 
view of this fact Mr. Guthrie, Secretary of the Treasury, asks for legislative 
authority to reduce the national income—rather a novel feature in a 
budget. He recommends a revision of the tariff, extending the free list so 
as to embrace all materials used in manufactures, especially wool, and ex- 
cepting iron and steel, the duties on which, he thinks, are low enough. The 
following paragraph is from the report: — 

“*Allow the accidental production of a revenue tariff, and place our 
manufactures and productions upon the same beneficial footing that foreign 
manufacturers and producers enjoy in our own and foreign countries, by 
taking off the duties we now impose on the raw material, and give them fair 
and equal competition for the home and foreign markets, and we may 
safely leave ail the rest to the skill and enterprise of our people. Iron and 
steel being articles of general use in all our states and territories, and 
necessary in the prosecution of all industrial pursuits, the annual co2sump- 
tion and the annual home production and import become a matter of 
solicitude with many, and of interest to all. It appears from the census of 
1840 that we produced and manufactured iron and steel that year to the 
amount of 29,909,162 dollars; and that we imported iron and steel, and 
the manufactures of iron and steel, to the amount of 7,008,739 dollars; 
and exported iron and steel, and the manufactures of iron and steel, to the 
amount of 1,104,455 dollars, leaving for consumption 35,893,446 dollars ; 
and from the census of 1850, that we produced and manufactured iron and 
steel that year to the amount of 80,485,653 dollars, and that we imported 
iron and steel, and the manufactures of iron and steel, to the amount of 
17,524,459 dollars, and exported iron and steel, and the manufactures of 





factures of iron and steel, for the year 1855, first deducting the export 
of those articles, and there is iron and steel, and the manufactures of iron 
and steel, to the amount of 98,598,340 dollars for the consumption of the 
year. The estimate of 78,406,538 dollars, for the year 1855, is no doubt 
some ten or fifteen millions less than the production.’ 

“ Mr. Guthrie avers that we have more iron ore and coal, with the usual 
fluxes, in convenient connexion and of cheaper access, than all the other 
civilised nations of the world, and ‘have the necessary capital, skill, and 
lal our to produce all the iron and steel, and manufactures of iron and steel, 
required for our consumption, and also to enable us to supply the markets 
of other countries in fair competition with the iron and steel of other 
nations.’ He also predicts that before the year 1870 the United States will 
cease to import iron or steel. There seems to be a flaw in the Secretary's 
logic, when, after enumerating the facilities possessed for making iron, and 
quoting the continued expansivn of its manufacture, he advises that the 
present heavy duties on the imported article shovld be continued, as an ex- 
ceptional case. 

“Our ironmasters are exceedingly fond of statistics; they have a passion 
for figures. In Pennsylvania especially, which state produces one-half the 
iron of the Union, the annual production of every little mill and bloomery 
is noted with careful minuteness. In fact, the trade is watched and 
nursed with an anxiety stimulated by an eager determination to be inde- 
pendent of foreign iron as quickly as possible. The following figures are 
compiled by Senator Cooper, of Pennsylvania, a gentleman largely inte- 
rested in iron-making. There are at present in operation in the United 
States, 510 blast furnaces, averaging a production of 900 tons each annu- 
ally; 950 bloomeries, forgeries, rolling and splitting mills, yielding of 
bar, hoop, &c., 291,600 tons, and of blooms, castings, and machinery, 

151,500 tons, making an aggregate of 929,100 tons; value, 33,940,500 
dollars. The whole produce of railroad iron last year he reckons at 
160,000 tons; he furnishes, too, these items on its production: — 
Pig iron, 1} tons per ton of rails... ... 4. ... 215,338 
Coal used, 5} = in a ee ee 
Iron ore, 3} ” ” see tee nee one = 560,000 
Lime stone, 1} ,, - oe 213,338 
There are ten millions of capital inve sted fi in n the sixteen works producing 
the above, and the following are items of labour employed, trom the 
materials in the ground, to the finished rails in the market :— 
Dols. cents, 
In mining, transporting, and delivering coal, per ton ......... 1 92 














s = . ironore ,, ... 1 60 
” ee . limestone ,, ........ 0 65 
At and about furnace, per ton of pig iVON............cccececeeeee 3 DD 
At and about mill per ton of rails ........cc..ccessecscecsees 3 0 





Number of men employe -_ 15,500 
Average yearly earnings per man,., 300 dollars,” 


In strong contrast to the restrictive measures of the Americans are the 
efforts of the Belgian International Committee for Customs’ Reform. At 
the Hotel du Pare, at Antwerp, last weck, was held a meeting of Belgian 
free- traders, which was numerously sttended, The chair was taken by 
M. Corr Vandermaeren, who opened the business by stating the objects 
which the International Committee for Customs’ Reform had in view in 
convoking the meeting In the course of the evening several speeches 
were made in favour ef free-trade principles, and the following resolutions 
were unanimously agreed to:—* The interest of the country demands a 
prompt and progressive reform in the customs’ tariff The fundamental 
principles of that reform ought to be—1, The simplification of the tariff, 
and of the formalities of the Custom House, 2. Moderation in the 
amount of the duties. 4. Free trade, immediate and definitive, in the 
importation of iron, metals, coals, and all alimentary substances.” 

It is our pleasure to record an interchange of friendly feeling between 
employer and employed of a character befitting the present season, and 
that ought to be of more frequent occurrence in Old England, Last 
Monday afternoon upwards of two hundred workpeople, employed at the 
Patent Tube Works of Messrs. John Cowley and Co., Walsall, partook of 
a substantial dinner provided by their employers, ina large room of the 
manufactory, which was appropriately bedecked for the occasion. The 
senior partner of the firm presided, and was supported by a clergyman, a 
dissenting minister, and several other friends, |The principal foreman of 
the works proposed the toast of “ Health, happiness, and prosperity of 
Messrs. John Cowley and John Lambert,” in very becoming sentiments. 
In replying, Mr. Cowley said he was glad of such occasions to mect his men 
in unrestricted fellowship, and he considered such meetings as far more 
| important than at first sight they might appear. England would never 
have risen to the proud position she was in if it were not for the zeal, the 
honesty, and the industry of the artisan classes, and he looked forward to 
a brighter day when those classes should be freed by education from any 



















improper influence, and be better able to develope the country's resources, 
and see the wisdom of God's universal arrangement. He assured them it 
was the will of his partner (Mr. Lambert) not less than himself, that they 
| should be happy not only at such times as the present, but happy in their 
homes; and he hoped they would believe that whatever alterations they 
might effect in their works were intended for the good of both parties. 
Mr. Cowley then read a letter he had reecived from Mr. Lambert (who, in 
consequence of en important engagement in London, was necessarily ab- 
sent), proving the interest of that gentleman in his workpeople, his desire 
that they should all be educated, so far at least as ordinary intelligence was 
concerned, and particularly that no juvenile should be employed at the 
| works until he was twelve years of age, and had learned to read and write. 
| In carrying out the latter resolution, Mr. Cowley said it was not intended 
| that boys under twelve vears of age, at present employed in the works, should 
| be made to suffer. Due care would be taken to provide them with means 
for attaining the knowledge desired, and when they had become intelligent 
therein, they would again be taken to work, 

We have given additional prominence to the above proceeding because 
| of the great worth of the sentiments of the junior partner of the above firm. 
We trust that they will be circulated throughout the length and breadth of 
the land, and everywhere meet wit! such a reception as shall lead to their 
being carried out inthe practice of employers who have children in their 
service. The employment of child-labour, not only in “collieries,” but 
also in manu actories, would then be amongst the practices that would be 
“PUT Down” somewhat earlier than was probably expected when there 
was penned the article containing that phrase which appeared in last week's 
ENGIncerR; and which we are in a position to say has been applauded in the 
West Midlands, notwithstanding that here there exist many of the evils 
enumerated, 

Mr. Jeremiah Brown has recently made some improvements in his 
blooming machine. Mr. Brown's machine is one of the several descrip- 
tions of apparatus employed in removing the oxidised impurities from 
iron when it leaves the puddling-furnace, The original machine—which 
is represented in its original form in the article “ lron,” in the recently- 
published volume of the Eacycloprdia Britannica— consists of three rolls 
rotating on parallel axes, The rolls are not cylindrical, but their outline is 
in transverse section, that of an involute curve. They rotate in the same 
direction, and their opposed faces consequently move in opposite directions. 
The ball of iron is introduced between them when those portions of 
shortest radius are opposite each other, and by the motion of the rolls the 
iron is seized, kneaded with a rolling action, and from the diminishing 
space between them as their motion proceeds, is suljected to a severe pres- 
sure. The improvements consist in the use of two rolls instead of three ; 
the ball of iron being kept in its place by means of small cylindrical side 
rolls, which are made to follow up the ball of iron as its diameter diminishes. 
In addition to the lateral compression which the mass of iron is subjected 
to, it is compressed longitudinally, or, as it is technically called, it is 
“upset” by the application of percussive or compressing machinery, acting 
on the end of the ball simultaneously with the pressure exerted upon it by 
the rolls. These changes, combined with the use of hollow rolls, through 
which water is made to circulate so as to control their temperature, render 
the machine considerably more efficient for the purposes to which it ix 
devoted, 

‘the firm of which Mr. Brown is a partner have recently also invented 

hinery which p many valuable features for rolling taper bars. 














Some experiments have just been made with that machinery at the works 
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of Messrs. Beaseley and Farmer, at Smithwick, near Birmingham, of which 
the following are the chief details:—The bar produce! is for a railway 
crovsing, and has a taper figure of the following dimensions :—The length 
is 3 feet 91 inches, It has the double-headed figure of the ordinary rail, 
and the dimensions at one end are 54 inches in the T part, and 3: inches 
in the middle. The dimensions at the otherend are 1} inch in the T part, 
and half an inch in the middle. The groove or narrow part between the 
heads of the rails tapers both in width and depth, on both sides. In the 
absence of a sketch of the rolls it may be remarked that their figure is not 
only such as to produce the form of bar described, but that from their 
peculiar shape they gather up and compress the iron on the sides of the 
bar, and give great density to the heads of the rail. The rolls are without 
guards or guides to prevent the bar collaring, yet the bar is delivered perfectly 
straight from the machine. Those portions of the bloom destined to form 





He must, however, place himself entirely at the mercy of the Court. —Mr. 
Leigh (stependiary magistrate) suid the Bench would inflict a penalty of 
£5, for they were aware that less fines had no effect, and perhaps the inflic- 
tion of the full penalty would cause proprietors of pits to be more diligent 
in causing shafts which were out of use to be covered. For six months past 
persons daily passing near the shaft had been in danger of losing their lives. 
There were many other pits in the neighbourhood still uncovered. —Mr. 
Bolton said if he had called other witnesses the case would have assumed a 
more serious aspect.—Mr. Hartland asked the Bench to reduce the penalty, 
saying that the pit should not again be allowed to be unprotected, but the 
Magistrates did not comply with the request. 

The succeeding case will, we trust, be widely read by or to the class of 
persons to whom the offender belongs. The Messrs. Badger, however, did 
not by any means do their duty to the rest of their workpeople and to the 
ity by not at once taking those steps with Hackett, which would 











the heads of the rails are sometimes made of steel iron, which, ¢¢ ned 
with the great pressure the bar is subjected to, appears to afford great 
security against that lamination of the rail which is so inimical to its 
perfection. The experiments in question left an impression upon the minds 
of most of the persons who were present atthem, that in this machinery a 
real advance had been made in “the application of rolling machinery to 
the making and fashioning of iron.” 

In regard, however, to the operation to which the blooming machine 
relates, our own experience has led to the conclusion that no method 
hitherto adopted has equalled in efficiency the sudden concussion which is 
obtained from the forge hammer. 

Some experiments upon the process of Mr Tytherleigh (Birningham) 
for coating iron with copper have just taken place at the electro plate, 
works in that town, of Mr. Edmund Heeley. It is truthfully remarked 
that “hitherto it has been easy enough to deposit copper upon iron ; but 
until Mr. Tytherleigh’s discovery the combination of the two metals has 
y achieved as to permit of the iron, when coated 
ness, or stamped into the innumerable, 









not been so complete! 
being rolled into any required thie 
forms occurring in the various stages of manufacture.” The principle of 
the pro adopted under M, ‘Tytherleigh’s patent is described as being 
analoyous tothat of soldering, the difference being that the granulated 
ead over the surface of the iron, instead of 
es which the workman desires to unite. In 
iron to be coated, the patentee first pickles or cleanses 














metal used in so! 
ly appli 
preparing a sheet « 
it; then he spreads evenly over the 





being mer 


‘the common brass solder, and 
The sheet thus 


surlac 
over this he spreads a quantity of borax, to act asa flux 
heated to the proper temperature, and, 


prepared is placed in a farnie 
is withdrawn and permitted 


after remaining in the fire about ten seconds. 
to cool—the brief time mentioned being sufficient to ensure the union of 
1 coated has successfully borne the severest tests in 
After such trials the brass has been 


the metals. [ron thu 
annealing, rolling, ant planishing 
found so firmly unite’ to the iron that nothing short of actually filing it 
osite 





using a furnace with doors on oy 





down effecte }aseparation. By 
sides, and the adoption of the proper machinery, sheets of any size 
may be thus coated; and the process may be successfully performed on both 
sides of the sheets at the 
copper the following is the process. 
other proper vessel, and the flax being alded, the articles to b 
placed in the vessel. Tis process in its application to articles of so small 

tioned affords resu'ts equally satisfactory with those 
ts or flat surfaces, Inthe specimens showu 
pred to, the coating was not only firmly 





ame time. To coat iron nails with brass and 
The metal is fused in a crucible or 
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a size as those m 






which attend the 
during the expe 
gamated with the iron, but was also brightand smooth; and it was only by 
the difference in the weight and strength of 
that the coated iron could be distinguished from brass or copper. — It re- 
very little reflection to perceive the many advantages of such an 
hat of Mr. Tytherleigh's at a time in particular when copper 
“ar. It is by no means improbable that the 
i c Many 











usequently 








invention may be applicable to the sheathing for ships’ bottoms. 
articles which are now made of brass or copper might be constructed with 
Strength, lightness, and cheapness are amongst the 
Then, in 
ger that 


a foundation of iron. 
principal advantages derived from the use of the new material, 
respect of iront “xLupon the principle of the patent, the ds 
avises from oxidation would be completely avoided, 

Mr. Lionel Brough, the Government Inspector of mines for South Staf- 
fordshire and East Worcestershire. is carrying out, with most commendable 
vigilance, the spirit of the act of Parliament from which he, in common 
derives his authority; and he is 











with the eleven other mine inspector 


being very efficiently aided by the practical good sense of the magistracy of 


the district. On Wednesday last, after a hard-fought contest in the Petty 
Sessions Court, at Wolverhampton, Mr. Brough suceeeded in convicting 


some colliery proprietors of a breach of the 21st of the special rules of 


the district, which requires that “at every pit, either D links, tacklers, or 
a skip. shall be kept for the purpose of raising or lowering men.” The 
proprietors in question were the Messrs. Badger, the owners of a colliery 
at Willenhall, near to Wolverhampton, and the proceedings had their 
origin in a complaint made to the inspector by the workmen of the 
defendants, who said that they were compelled to go down and come up 
the pit in the skip that was used for drawing the coal. In court, the de- 
fendants, through their barrister, pleaded that it was the duty of the 
“ butty” (contractor) to mect the requirements of the rule in question, in- 
asmuch as, although it was not specifically stated who was responsible, yet 
that it was the custom of the district to look to the contractor in such a case, 
It was shown, however, by Mr. Brough, whose case was conducted by Mr. 
Bolton, solicitor, that the practice referred to was by no means universal, 
inasmuch as the apparatus required was at many pits furnished by the 
proprietors; then from the general tenour of the special rules, it seemed 
that the masters were treated as the chief responsible parties in all 
such cases. In the second place, it was contended for the defence, 
that if the proprietors were responsible, then that they had com- 
plied with the term of the rule which demanded that “D_ links, 
tacklers, on a skip,” should be kept at the pit, in having one or more though 
not all these instruments of safety.—To this it was replied by the com- 
plainant that the rule was badly worded, its spirit being that both D link, 
tackler, anv skip should be kept. By pen-and-ink sketches the Inspector 
showed the magistrate that neither the one of these three articles were a 
complete apparatus of itself, nor, indeed, were two of them; and that, 
therefore, all three were required to secure the safe ascent and descent of 
the men. Such a complete apparatus it was shown the defendants had 
not provided; and the magistrates convicted them in the penalty of £5 














and costs. 

The above case is one of great importance to the preservation of the lives 
of the colliers of South Staffordshire, and will no doubt be tound by the In 
spector to be of the greatest help to him in his efforts to ~hrow as much 
responsibility as possible upon the proper shoulders—those of the proprie- 
tors, and as little as may be upon the shoulders of “ butty,” from whom 
there is already demanded by the proprietors more than is reasonable. But 
upon this topic we may have a few remarks next week. 

On Wednesday week last, Mr. Brough succeeded in getting some colliery 
proprietors tined for that frightful disgrace to the coal masters of this dis- 
trict—ecpen shafts of old pits. The case is thus reported :—‘ Messrs, John 
Hartland and James Batson, proprietors of the Keeling Colliery, Greets 
Green, West Bromwich, were summoned for allowing a shaft in the colliery 
to remain in an unprotected state on the 13th of “ecember. Mr. Bolton 
appeared to support the complaint, and stated that the case was a very 
serious one, the shaft having remained unprotected, to the danger 
of the lives of the public, for six months. The proceedings were taken 
under the General Rules for the Management of Mines, and the fourth 
rule stated “ that every pit or shaft out of use shall be securely fenced,” and 
the Lith section of the Act of Parliament imposed a penalty of not exceed- 
ing £6 for every breach of the rule. Mr, Bolton then called Mr. Brough, 
the Government Lnspector of Mines for this district, who stated that on 
Wednesday, the 13th of this month, he visited the colliery in question, and 
found the shaft referred to out of use and completely unprotec Con- 
siderable trafiic apparently took place near to the shaft, men going to and 
from their work across the colliery. The shaft was situate close to the 
footpath, and any person deviating only slightly from the road in the vici- 
nity of the shaft would step into the pit. His (Mr. Brough’s) attention had 
been called to the pit by the Home Office, to which complaints relating to 
the condition of the pit had been addressed.—Mr. Hartland said that when 
the pit was worked out it was covered over with an old waggon, but that was 
broken. It was subsequently protected with timber, but it appeared that 
that had been removed. He had not been near the shaft for six months, 
for was he aware that it was uncovered, or he should have ordered it to be 
made secure. Any persons who walked near the shaft were upon trespass. 








ach of the different samples | 











have superzeJed the trivial charge of neglect of work. An engineer, in 
the service of Messrs I. and T. Badger, coalmasters, &c., named John 
Hackett, was on Monday, Dudley, charged before Captain Bennitt with 
neglecting his employers’ service, contrary to the terms of an agreement. 
The case was proved by Mr. Abraham Hartland, the manager of Messrs. 
Badger. On the 16th December Mr. Hartland went to the defendant's 
engine, and found that the water in his boiler was low. Mr. Hartland 
cautioned him of the danger of not properly attending to this matter, but 
subsequently discovered that he had allowed the boiler te become completely 
dry. The plate. of the boiler were consequently red-hot, and many lives 
were endangere it needed only that a small quantity of water should be 
propelled into the boiler to cause an explosion. ‘The men about the colliery 
were in much alarm, but by the manager cautiously taking out the fire and 
letting the engine stand until the plates were cooled, an explosion was pre- 
It was afterwards discovered that the plates of the boiler had 
This, however, was not the specific offence charged 
The latter absented himself from his work on the 
Mr. Isaac 
ave 
ery 








vented. 
received serious injury. 
against the defendant. 

following day without lewve, and this was the present complaint. 
Badger, who was in attendance in Court, having desired to be sworn, § 
evidence as to the same man having a month before injured his engine v 
seriously. Mr. Badger further said that in a case tried by the Bench, eight 
weeks since, in which another engineer was charged with drawing four or 
live men over a pulley. he found that they had previously been drinking in 
the engine-house, and that the other engineer had got drunk =“ It was of no 
use (he said) masters doing all they could for the safety of their men, if they 
Captain Bennitt : “ It is high 
as far as the law will permit 














were to have such men as these as engineers.” 
time something was done. I shall certainly go 
me. It is but a short time since the lives of tive or six men were perilled 
at the same collie I sentence you to three montis’ hard labour,” 

Mr. Rob Godwin Austen (as the executor of the late Professor E. 
Forbes) assisted by Professors Ramsay and Morris, and Messrs. Bristow 
and Salter, has just brought out the first section of “A Valuable Contri- 
bution to the Science of Natural History,” upon which the lamented Pro 
at the time of his decease. It is a sketch of the 
In the notes in 








fessor was engaged 
tertiary fluvio-murine formations of the Isle of Wight. 
produetions of the island are detailed, we find it 


which the economic 
Ifeadon sands, 


stated that pure white glass-house sand is obtained fr 
near Alum Bay. Mr. Squire, who has rented the cliffs for sever il years, 
states that in the six years betseen 1850 and 1855 there were shipped 

, The clay 








21,984 tons from Yarmouth, principally to London and Bristol. 
ironstone, which is found in large quantities lying loose upon the shore, at 
the el ffs between Yarmouth and Hempstead, is collected on the 
Cement stones 


the foot o 
beach and sent to Swanses, 
are obtained to a small exten 
Brinstead. Building stones of 
Sandstone is used to a sinaller extent. 
chalk are so dense as to ring under a blow of the hammer, and are hard 


where it is smelted into iron, 
tfrom Alum Bay, and from the quarries of 
the Linnwan limestone, are extracte:!. 
Some of the beds of the lower 





enough for building purposes, if sufficiently protected from the weather. 
A portion of the inner walls of Brixton Church has been built of chalk, 
In Alum Bay there is only a small bed of pipeclay now remaining; 
between that and Freshwater Gate traces of the old workings are visible. 
At Newport, coars¢ is manufactured from the red plastic clays. 
Bricks are made from the clays of nearly all the tertiary strata, At 
Ninham, the loam overlying the flint gravel is converted into them, and 
north of Arreton Downs the brick-earth is derived from a red-mottled 
loamy elay, containing a few small flints, and much resembling plastic clay 
except that itis of a lighter colour. The Bembridge marls are conve 
into bricks and tiles. Near Ningwood, between Claybrook and Heathfield, 
and at Little Apley, near Ryde, the red and green clays of the Osborne 
beds are used. At Gunvelle, near Newport, Boston, clay is made into 
bricks, and tiles are produce lin the vie Alum was formerly manu- 
factured from the clays of Alum Bay, as early as 1579 at works at 
Parkhurst Forest. Salt is got at Salterns, near Newtown, by the evapora- 
tion of the sca-water, first by exposing it in shallow pits to the influence of 
the sun and wind, and then boiling the strong brine till salt is formed. 
Agates, and other small stones tit for polishing, are collected on the beach 
near Sandown, and flint pebbles have been derived from the chalk. 

Iron Manufactures of Shropshire,” the Shropshire 
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Discoursing upon the 
News (atter the introduction which we gave hast week) says:—" Many of 
our readers, probably, may not be aware that iron raiiways—those valuable 
apid transit that now férm so essential 

sperity—had their origin in 
Coalbrookda ‘Isome years ago, Mr. Robert 
‘visited the great iron works at Coalbrookdale, in Shropshire, where cast- 
iron was indisputably first applied to the construction of bridges; and, 
according to the information which I have been able to obtain, it was here 
also that railways of that material were first constructed.’ " 

A work recently published states —we do not know upon what authority 
—that railways (that is, of «eod) were in use at Coalbrookdale as early as 
ging a foundation for a gasometer, a few weeks since, wooden 
In the old works, such 


means of intercommunication and rs 
an element of modern convenience and pr 





Stephenson, 











1620. In« 
rails of oak, very hard and black, were discovered. 
as levels, driven in the sides of the hills along the banks of the Severn, where 
minerals would appear temptingly at the surface, these kind of rails, 
p < down upon sleepers of the same material, have been found. Ina 
work in connection with an old shaft, with wooden shovels and wicker wag- 
gons with wooden wheels, rails of this kind have also been found. Down the 
steep banks that enclose the Dale, inclined planes were formed 
and laid with rails consisting of plain oblong pieces of wood, six 
width, and four inches in depth. 








feet in length, eight inches in 
Down these, by means of ropes, in wagons that by their superior 
gravity brought up the empty ones to be refilled, minerals were 
conveyed for the use of the works. The velocity upon inclines or 
runs was regulated by a brake made to press—not as now, upon the barrel 
at the top, but—upon the wheels of the desec nding wagon. The man thus 
rer,” and the hill leading from Coal- 






regulating their speed was the "j 
brookdale to Wellington, where one of these inclines was situate, became 
“The Jiggers’ Bank.” In addition to this railway for the purpose of 
supplying the furnaces, another existed by which the furnaces at the top 
entre. An old half-timbered 

The furnaces at the top and 





were connected with the foundry at the 
house near the latter place bears date 1642 
the foundry at the centre were soon connected with the forge lower down, 
and all three with the wharf on the river. Where the descent was steep 
to create much friction, iron plates were introduced, and nailed upon 
the wood. “ The books of the company,” says the great railway chief, 
“show that six tons of iron rails were cast on the 13th November, 
. Reynolds, one of the 





1767, as an experiment, on the suggestion of 
partners.” These are believe | to be the first iron rails cast in the kingdom 
They were in bars something like those upon which our modern locomo- 
tives travel, five feet in length, four inches wide, and a quarter of an inch 
thick, with three holes for the purpose of nailing them to the woo!, One 
version of the affair is, that the iron market, being depressed that year, the 
company, to keep their furnaces in operation, resolved upon making these 
bars instead of pigs, intending to make them up and send them into the 
market if a sudden rise of iron took place, but that they were found to 
Rails continued to be used in the 





answer too well to admit of removal. 
iron districts for two centuries after their first introduction, facilitating 
the transport of heavy materials from place to place, and their advantages 
had become evident. 


Quantity AND QvuaLiry.—The brain is the great centre of the 
From it passes a double set of nerve lines, which 


nervous system. 
divide and sub-divide until they pervade the whole fabric. vier s 
brain was enormous, it weighing 65 ounces; Dr. Abercrombie’s. of 
Edinburgh, weighed 63 ounces. f 
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METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From ouR oOwN CORRESPONDENT.) 

Tue past week has not been characterised by any amount of commercial 
activity on account of the holidays, stock-taking and other balances, which 
are usually made up at this season. During the greater part of the past year 
the iron trade has been depressed, but it is confidently believed that pre- 
sent appearances indicate a brisk trade in metals during the year. The 
demand for iron continues to improve, and as it is not probable that 
any alteration will be made in the price for the next quarter, the improve- 
ment will be maintained. |The number of orders received during the pist 
fortnight have been very numerous, and the tendency of prices is exceed- 
ingly firm. The demand for iron for the Continent is large and extensive. 
Orders have been received from America for bars 

The demands for pig iron is unaltered, and prices continue about the 
same as last week. The shipment of iron continues very large for the period 
of the year, and the stocks are known to be unusually small. 

The coal trade is remarkably brisk, and the supply continues undi- 
minished, through the augmented production which has taken place during 
the year. According to a statement of Messrs. W. and H. Laird, the 
shipments of coal for the month of November amounted to 346,279 tons, 
against 312,771 in the corresponding month of 1855. The coals carried 
during the twelve months ending the 30th of November last, were 1,144,257 
tons by railway, and 2 #8 tons by canal, showing, as compared with the 
preceding year, an increase of 137,773 tons in the former, and of 1,917 in 
the latter. 

The trade of Liverpool continues remarkably active. The markets have 
been unususlly brisk, and during a portion of the week no less than 
94,460 bales of cotton were disposed of. 

From the Customs’ Bill of Entry, which has just been published, it 
a»pears that the shipping trade of Liverpool continues steadily on the in- 
and this is equally true whether the result is obtained froma 
comparison of the returns of the whole of last year, or for those extending 
only over a limited period. During the last week 90 ships, with an 
gate burthen of 57,993 tons, entered inward from forcign ports, 
against 70 ships, with an aggregate burthen of $7,158 tons, for the 
corresponding week of the preceding year; thus showing an increase of 
twenty ships, and an increase of 20,835 tons in the burthen, over the same 
week of 1855. The number of clearances outwards last week was 73 
vessels, with ar sgate burthen of 41,500 tons, against 70 ships and an 
aggregate burthen of 33,571 tons, for the same week of last year; thus 
showing anu increase of three vessels, and of §,129 tons in burthen over 
those of the preceding year. The total number of ships reported inwards 
for the present year, up to the 20th inst., is 4,296, with an aggregate 
burthen of 9,447,601 tons, 
of 1,998,825 tons, in the year 10! 
the number of ships, and of 448,776 tons in the aggregate burthen over 
those of last year. 

We have much pleasure in stating that at a meeting of the Royal 
Academy of Science at Turin, on the 7th of December, William Fairbiirn, 
Esq., F.R.S., of Manchester, President of the Literary and Philosopsical 
Society. and corresponding member of the National Instit of Friunce, 
was elected a corresponding member of the Academy, as a recognitimn of 
the distinguished services he has rendered to science. The compli aent 
was well bestowed. 

The Art Treasures Exhibition building at Manchester is progre 
very rapidiy and successfully, and there now seems to be no doubt what- 
ever of the financial success of the undertaking. Yesterday (Thur-day) 
-ason tickets, and so great was 





















against 4,003 ships, and a cumulative burthen 


an increase of 293 in 
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the committee commenced the issue of 
the demand thatthe applications could not be wholly supplied. 

The trade and navigation returns, which have been issued. up to 
November, demonstrate how active has been the comm of the past 
year, notwithstanding the pressure for money, and other hindrances tothe 
expansion of trade. The declared value of articles of British produc? ex- 
ported inthe month of November amounted to £10,272,000, as compared 
with £5,759,000 in the same month of 1855, and with £6,608,000 ia that 
of 1854. The increase may, therefore, be roughly estimated at the ratio 
of 15 per cent. on last year, and at not less than 35 per cent. on the pr vious 
one, For the eleven months of the present year ineluded in the r_turn, 
the value of our exports reached the great amount of £105,845,000; while, 
during the corresponding periods of 1854 and 1855, the sum: were 
£89,758,000 and £36.817.000 respectively. In the navigation returns the 
ially as rezards the foreign trade, in 











results are equally satisfactory, espe 
which the amounts of tonnage entering inwards and clearing outwards in 
1856 show a substantial increase on that of the previous year. 

The quarter's revenue shows an equally satisfactory result. The net 
e over the quarter is £300.000, and on the year £4,000,000. 

The Bessemer discovery has latterly been treated with a great degree 
severity by many persons who have affected to be disappointed in the re- 
sults of the discovery. In Manchester the feeling on this subject is some- 
what strong, and a controversy has arisen. Several letters have appeared, 
but the most sensible and intelligent one that we have met with is from 
the pen of Mr. W. Corbett, of Stockport. It was written in answer to one 
which had appeared expressing surprise that a gentleman of Mr. Fairbairn's 
high scientific attainments should have noticed it. The writer says:— 
“When Mr. Bessemer made the discovery known the nation was all dumb. 
In fact, to use the common phrase, Mr. Bessemer put them on? on, They 
did not know what the result would but now they think it has proved a 
failure, they are all open-mouthed to run it down. knew 
at first it would not answer. They knew this, and they knew 
the other; but the fact is, they knew nothing about it. Tiere is not 
one of them who can tel! what a piece of fibrous bar-iron consists of, 
nor how it is composed. Your correspondent admits he has had 26 years’ 
practice. In my opinion he has made poor use of his time. He calls 
Bessemer’s iron burnt iron. But it is impossible to run burnt iron 
into ingots. He must go a step further and form the oxide of iron, 
the well-known forge cinders; then he can run it into ingots, but he 
cannot well forge cinders into } round. I have seen Bessemer's iron 
rolled into } round, and it produced iron with a beautiful skiu. Now, 
it is impossible to produce a beautiful skin on burnt iron. Let a man 
consider what burnt iron is, and what it is that burns it, and he will 
find it imposisble to produce a fine skin from burnt iron. It appears 
to me that Mr. Bessemer does not know what a piece of fibrous iron 
consists of, else he would soon stop the nation from casting remarks on 
his invention. But if he does not go the whole hog and fulfil the con- 
ditions he promised, I shall class him amongst that race of short-sighted 
people that are seeking after perpetual motion. His invention has 
superseded the old running-out fire, and it can be very easily made to 
supersede the puddling furnace. Your correspondent is willing to give 
any information the trade requires. I wish he would be kind enough 
to inform me, Ist, What is the cause of iron being burnt? 2nd, What 
is the cause of iron that is fibrous becoming cold-short when heated 
hot and suddenly cooled ? 3rd, What makes white cast-iron ring when 
struck with a hammer? 4th, What is che difference between cast iron 
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and wrought iron ? 

The cause of the explosion at the Monk Bridge ironworks near Leeds of a 
Bessemer refinery was inquired into on Wednesday, and it appeared to 
bave resulted from too much water being allowed to run through the feed 
pipe, which found its way amongst the molten metal, and so caused the 
explosion, 

Colonel Wilmot, chief of the gun department at Woolwich, has been 
experimenting on the Northumberland coast with a rifled gun, the inven- 
tion of Mr. W. G. Armstrong, the eminent engineer, at Elswick, near 
Newcastle. The targets were fired at with shells, at the distance of 1,500 
yards, and only one failed to take effect upon them. 

The holidays and stock-taking have interfered materially with the trade 
of the manufacturing districts The Leeds, and, indeed, the Yorkshire 
markets generally, have been quiet ; but prices tirm and tending upwards. 
At Liverpool the cotton trade has been very brisk, and it has had the effect 
of increasing the price of mauufactured goods at Manchester. Although 
provisions have been high during the past year, the working classes have 
been contented ; and at present they are well employed. 

The corn markets have advanced about 2s. per quarter. 

The local stock and share markets are more animated than they were at 
the beginning of the present week. 

Taking into account the position of trade generally and the indicatiors 
of future prosperity, we sincerely hope the present may be “A Hay 
New Year.” 
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DESCRIP™ION OF A NEW SPHYGMOSCOPE, 

AN INSTRUMENT ! /% INDICATING THE MOVEMENTS OF THE HEART 
AND BLOOD-Visstis ; WITH AN ACCOTNT OF OBSERVATIONS 
OBTAINED BY THE AID OF THAT INSTRUMENT. 

B. 3. Scorr Atison, M.D.* 


Tue sphygmoscope, Figure 1, consists of a small chamber con- 
taining spirits of wine or other liquid, provided with a thin 
india-rubber wall, where it is to be applied to the chest. At the 
opposite extremity the chamber communicates with a glass tube 
which rises to some height above the level of the chamber. 
Liquid is supplied to the instrument until it stands in the tube 
a little above the level of the chamber. The pressure of the 
column of liquid in the tube acts upon the elastic or yielding 
wall of india-rubber and causes it to protrude. This protruding 
part, or chest piece, is very readily affected by external impulse ; 
it yields to the slightest touch, and, being pushed inwards, 
causes a displacement of the liquid in the non-elastic chamber, 
and forces a portion of liquid up the tube. The protruding wall 
of india-rubber is driven inwards when it is brought in contact 
with that portion of the chest which is struck by the apex of 
the heart, and a rise in the tube takes place. When the heart 
retires, the india-rubber wall, affected by the pressure of the 
Fig. 1. 











column of liquid in the tube, is pressed back, follows the chest, 
and permits the liquid to descend. The degree to which the 
india-rubber wall is forced in by the apex of the heart is denoted 
by a corresponding rise in the tube, and the amount of protru- 
sion of the india-rubber wall which takes place when the heart 
retires is denoted by a corresponding fall in the tube. The tube 
is supplied with a graduated scale to denote the rise and fall with 
exactitude. The glass ‘tube is provided at the top with some 
contrivance, such as a brass screw and collar, to prevent the 
egress of the liquid when the instrument is not in use, or a bulb 
with an orifice may be supplied. When employed, the glass tube 
is left open to permit of the passage of the air to and fro, 

The sphygmoscope is mounted upon a stand. The chamber 
and tube are fitted to a horizontal arm, which is made to move up 
and down so as to carry the instrument to the desired height. 
The bace is so made as to secure the requisite immobility. 

The glass tube is a foot or more long, aud the round bore is 
about the one-eighth part ofan inch. If the bore be much larger, 
the movement will be inconsiderable; if much less, capillary 
attraction will interfere and prevent free motion. 

When the instrument is to be employed, mounted upon its 
stand, it is placed upon a firm table with the chamber projecting 
beyond it. The person whose heart is to be examined is seated 
upon a firm chair, with his chest erect and free from motion. 
The protruding india-rubber wall of the chamber, or chest-piece, 
is delicately made to touch the fifth intercostal space so as to 
receive the blow of the apex of the heart. The liquid in the 
tube is now observed to be in motion. With persons in ordinary 
health, the liquid rises and falls about an inch. This rise and 
fall, after taking place three or four times, is followed by a much 
longer rise and fall to the extent of three or four inches, due to 
the advancement and retirement of the wall of the chest during 
the acts of respiration. The shorter rise and fall are again re- 
peated, and are again followed by the longer rise and fall caused 
by the motions of the chest. During the longer rise and fall 
due to respiration, the beat and retreat of the heart are still to be 
recognised by brief interruptions in the rise and fall of the 
liquid. When difficulty is experienced in obtaining the shock of 
the heart sufficiently strong to give an appreciable rise and fall, 
the examinee should make a moderate expiration, and then hold 
his breath and incline the chest somewhat forward. When the 
action of the heart is feebly felt at the precordial region, it may 
be necessary to apply the instrument to the naked chest; but 
this is not necessary in the great majority of cases, and it will 
generally suffice to make the shirt and waistcoat fit tight to the 
skin. In many trials the sphygmoscope has succeeded in indi- 
cating the movements of the heart through the tightly buttoned 
coat. Thin persons are very favourable for examination; on 
the other hand, the corpulent less readily affect the instrument. 

The movements of the heart, though best indicated at the fifth 
intercostal space, are to be denoted at other parts of the chest, 
and in some examples of disease and of large and powerful heart, 
even in the epigastric region. The moving arm proves conve- 
nient in applying the instrument to these parts. In many per- 
sons with no very excited heart, it is sensibly acted on at the 
scapular and infra-dorsal regions. 

By means of this instrument the observer can ascertain the 
frequency of the beats of the heart, but as this can be effected 
in most cases with accuracy at the radial artery, no particular 
advantage is gained from it in respect to this point. 

The duration of the impulse of the heart upon the chest is 
well measured by this instrument : the time occupied by the 
rise is the time occupied by the impulse. A slow rise after 
a rapid rise shows a slow beat after a rapid one, and vice versd, 
a slow fall after an ordinary fall, shows a slow retirement after 
an ordinary one. An intermittent pulse is marked by an 
imperfect rise, followed by an ordinary fall, and then by a long 
rise. The rise is sometimes slower than the fall, which is 
occasionally found to be abrupt. This is observed when the 
heart, by reason of its great size, and of the somewhat bent 
back posture of the thorax, suddenly falls away from the walls 
of the chest. 

The movements of the auricles under ordinary circumstances 
are not indicated by the sphygmoscope, though when it is 
placed over them, the liquid in the tube is moved upwards and 
downwards ; but as these movements are synchronous with the 
Movements upwards and downwards of another instrument 








* As it is to be hoped that engineers possess hearts as well as hands, this 
paper, by Dr. Alison, on the invention of the sphyg pe (and odd-looking 





consonantal word), will, we think, be found of general interest. The paper 
Was read before the Royal Society. 





placed at the apex, it may be inferred that the ventricle is the 
cause of them all. In some examples of greatly excited heart, 
as in phthisis, the instrument has revealed movements which 
seemed to proceed from the auricles ; but further observations 
are required to settle this point, as well as the question whether 
the movements of the aorta, in a state of excitement, commu- 
nicate any influence to the instrument. 

The instrument, placed upon the heart, indicates strokes of 
that organ which are so feeble as to have no corresponding pulse 
at the wrist. 

No pause whatever in the movement of the liquid has been at 
any time observed when the sphygmoscope has been carefully 
placed so as to receive the full beat, and fall back with freedom. 
This would go to show that the heart, however slow, is in con- 
stant motion, and, contrary to the belief of many physiologists, 
enjoys no pause. There is certainly no pause in the descent of 
the liquid, which takes place when the heart retires from the 
thoracic walls, in the middle of which movement it has been said 
a very short pause is to be observed in living animals having the 
heart exposed. 

The force with which the heart beats at the fifth intercostal 
space may be ascertained by closing the upper extremity of the 
glass tube, and observing the extent to which the enclosed air is 
compressed. 

When the heart is excited, the liquid in the sphygmoscope 
rises and falls more than usual; but the rise and fall of the ex- 
cited enlarged heart is much the same as the rise and fall of the 
excited normal organ. For the most part the enlarged heart 
gives movements to the instrument when placed upon the ribs 
and sternum, whilst the normally sized heats affects more exclu- 
sively when it is placed upon the fifth intercostal space. 

The sphygmoscope indicates with exactitude both the absolute 
and the comparative influence upon the heart, of food, cordials, 
stimulants, and tonic medicines. It does the same in respect to 
depressing causes, such as hunger, cold, and sedatives. 

With the aid of this instrument the fact is demonstrated, 
that the action of the heart may be great when the pulse is 
small, that the heart may strike the instrument with 
force when the pulse scarcely affects the liquid of the hand- 
sphygmoscope. _ It affords a remarkable proof that the pulse is 
one thing and the heart’s action another, and teaches that the 
pulse is only an approximate sign of the state of the heart, It 
is found also, that while cold at the surface and extremities may 
depress the pulse, the heart may remain little enfeebled, or even 
become excited, and that warmth and friction applied to the 
extremities may cause an excited pulse without there being any 
accompanying increased force of the heart. 

The influence of respiration upon the action of the heart is 
manifested, in some degree, by the instrument placed over the 
region of the heart. If the breath be stopped after an ordinary 
expiration, the movement of the liquid is seen to be increased. 
If a very long and forcible inspiration be made and the breath 
then suspended, the movement is somewhat reduced; but when 
the respiration is again allowed to take its normal course, the 
movement is seen to be increased for a short time. 

The sphygmoscope rises during the first sound of the heart and 
falls at the second. 

The sphygmoscope reduced (fig. 2), deprived of its 
stand, bavinga level elastic wall instead of protruding 
one, and having a glass tube with an almost capillary 
bore, forms a remarkably delicate indicator of the 
pulse.* It is so delicate in ite impressions that it is 
appreciably affected by the regurgitant wave in the 
jugular veins, and by the wave in arteries greatly | 
smaller than the radial. From its nicety in manifest- 
ing the beat of the blood-wave, it is very valuable, and 
is called the hand-sphygmoscope. | 

By means of this hand instrument applied to the } 
arteries a comparison is readily made between the time | 
of the beat of the heart and the rise of the arteries | 
under the influence of the blood-wave. This instru- 





ment is much more delicate than the finger in such | 
an inquiry. The impressions made upon the fingers 
of two hands fail to be eonveyed with sufficient nicety 
to the mind to tell with certainty the relative time of 
the beat of the heart and arteries. Except in cases of 
extreme slowness, the sensations obtained from the two 
hands impressed at nearly the same time, do not ad- | 
mit of a distinct difference in respect to time being 
made out. It has been to this very defect that the ( fl 
erroneous idea, that the beat of the heart and the beat <& 

of the pulse are synchronous, or nearly so, has owed 

ite origin and continuance. 

The hand-sphygmoscope, placed upon the radial artery, 
shows a rise of the liquid while there is a fall in the sphygmo- 
scope placed over the heart. As the liquid in the one 
instrument starts from below, the liquid in the other starts 
from above, and as the liquid in the one reaches the top of 
its ascent, the liquid in the other reaches the bottom of its 
descent, to renew their opposing course. The movements in the 
two instruments at the same instant are always opposed, and the 
whole time occupied in the movement of one instrument 
in one direction appears to be occupied by the movement of 
the other in the opposite direction. The movements alternate 
with as much apparent exactitude as the arms of a well-adjusted 
balance. When the lapse of time between the beat of the heart 
and the pulse at the wrist was first observed, suspicion of dis- 
ease of the aorta was entertained, but the subsequent examina- 
tion of many persons proved that this alternation was natural. 
In some twenty persons subjected to examination, the complete 
alternation has been made out without the shadow of a doubt. 
These persons were of all ages above childhood, and had the 
pulse of different degrees of rapidity from 60 to 100. 

Hand-sphygmoscopes placed upon the carotid, the barachial, 
the radial, the femoral, and the dorsal artery of the foot, rise at 
the same instant, and fall at the same point of time. 

These facts prove the existence of two great laws not pre- 
viously enunciated,—first, that the heart’s beat alternates with 
the pulse at the wrist; secondly, that the pulse of arteries be- 
yond the chest takes place in all parts at the same instant, and 
without any appreciable interval. 

The pulse, it appears, occurs during the retirement of the 
heart from the thoracic walls, and the collapse or fall of the 
arteries takes place during the impulse of the heart. During 
the rise in the hand-sphygmoscope placed over the arteries, the 
second sound of the heart has been distinctly heard, and during 
the fall, the first, softer and more prolonged sound has been 
easily distinguished. 

The horse has been subjected to examination, to learn the 
relative time of the beat of the heart and arteries, but the res- 











* Since this instrument was contrived the author has learned that a sphyg- 
mometer of much the same construction was invented some twenty years ago 
by Mons. le Docteur Hérrison, and that a memoir upon it was presented to 
the Institute of France. The liquid employed was mercury - too heavy to 
indicate feeble impulses, and the moveable wall was of gold-beater’s skin, 
which is inelastic. It may be added that M. Magendie reported against the 
practical application of the invention, 








piratory movements and the motions of the animal have hitherto 
restricted the application of the instruments. However, it has 
been most distinctly ascertained, by the hand placed upon the 
heart and upon the plantar artery, that between the beat of these 
parts there is a decided interval. The slowness of the action of 
the heart in the horse renders this experiment less open to error 
than in man. In these experiments upon the horse, Mr. Mavor, 
the eminent veterinarian, gave his valuable aid. 

The sphygmoscope forms a good pneumoscope. It delicately 
measures the rise and fall of the chest in respiration. It like- 
wise declares the relative duration of inspiration and expiration, 
and may thus prove useful in the detection of incipient phithsis, 
and other pulmonary diseases. When the liquid has attained 
its highest elevation at the end of inspiration it immediately 
begins to fall; but when it has reached the lowest point at the 
end of expiration it remains there some instants. The ascent is 
slower than the descent. After the fall of an ordinary expiration 
a forced expiration gives a second fall. 

The sphygmoscope may be employed without a stand, and is 
then more portable (fig. 3); but from the want of a fixed basis, 
and from the motion of the ribs on which it must rest, its mani- 
festations are less extensive and satisfactory. It may be main- 
tained in situ with an elastic band placed around the thorax. 
When employed without a stand, as it must rest upon the ribs, 
the elastic wall of the chamber should be plain, and not pro- 
truding. 

The hand-sphygmoscope is an exceed- Fig. 3. 
ingly delicate instrument, but requires 
great care and nicety in its construction. 
It may be made by taking about an inch 
and a half of gutta percha tube, half an 
inch in diameter, slightly widening one 
extremity of it to make a chamber large 
enough to hold a small horse-bean, and 
fastening with thread a piece of thin 
india-rubber, or of Bourgeaud’s india- 
rubber bandage, securely over it for the 
elastic and moveable wall. The liquid is 
now supplied, and the glass tube, with a 
very fine flat bore, say 1-10th of an inch, 
and provided with a ring of india-rubber, 
obtained by cutting off a small portion of 
a fine india-rubber tube, for a “ washer,” 
is now inserted and the instrument is 
ready for use. The hand-sphygmoscope 
discovers the blood-wave in regurgitation 
of the jugular veins; it responds to the 
radial of the newly-born infant; it rises 
and falls with the movements of the brain 
of the infant, though some months old, 
as that organ rises and falls under the in- 
fluence of its arteries. There is no doubt 
that, applied to the fontanelles before 
delivery, it will inform the obstetrician 
whether the foctus be dead or alive, and, 
in cases of difficult labour, supply impor- 
tant evidence for his guidance, 

The hand-sphygmoscope applied to the radial artery, and to 
the fontanelles of a dying infant three months old, has indicated 
to the author the influence of respiration upon the circulation. 
During inspiration, the column of liquid in the tube was found 
to fall as if sucked down, and during expiration to spring again. 

In practical surgery, the hand-sphygmoscope may possibly be 
employed with advantage, for it will rise with the wave or 
fluctuation of liquid tumours. It may be placed where the 
fingers cannot reach. The rise in the instrument is greater in 
liquid than in aériform tumours on account of the compressibility 
of air, and the fall is more rapid and decided when the contents 
of the tumour are liquid. 

For the most part, the hand-sphygmoscope is best applied 
simply with the aid of the fingers. It is delicately held between 
the tips of the thumb, fore and middle fingers, the nails resting 
on the examinee. The elastic wall is on no account to be pressed 
down with a dead weight upon the vessel. It is to be nicely 
lowered to the level of the artery when collapsed. When the 
artery rises, it will strike the elastic wall, and as the chamber 
is fixed by the fingers, the entire blow is communicated to the 
liquid and it rises in the’tube. During the retirement or 
collapse of the artery, the elastic wall resumes its level condition 
and drows the liquid down the tube. This motion of the liquid 
allows the instrument to be employed, though the open end of 
the tube be dependent. When it is desired to avoid the 
varying pressure experienced when the instrument is held 
between the fingers, some such apparatus as was invented Dr. 
E. 5. Blundell, or an elastic band suitably applied around the 
wrist, will be useful. 

The sphygmoscope is for several purposes rendered more con- 
venient of application by interposing, between the chamber and 
the glass tube, a piece of india-rnbber tube of suitable bore and 
length. In this way the comparison of the beat of the heart and 
the pulse of an artery is much facilitated, for the glass tubes of 
the two instruments employed may be brought parallel and 
close to each other, so that the opposite motions of the liquids 
in the two tubes are, by near contrast, rendered easier of obser- 
vation. In employing this adaptation, care must of course be 
taken that the india-rubber tube is of the same calibre and 
length in both instruments, 

It is hoped that the sphygmoscope will aid in the acquisition 
of additional knowledge of the movements and condition of the 
heart, the situation of which within a case of bone, wisely pro- 
vided to secure it from injury, has this disadvantage for the 
physiologist and physician, that the action and condition of the 
organ are with difficulty made out. By means of the spygmo- 
scope, that small amount of movement which is manifested at 
the exterior of the chest may be rendered more appreciable to 
our senses, and more available for physiological and curative 
purposes; and perhaps information may be obtained by this in- 
strument which has hitherto been procurable only by the prac- 
tice of vivisection. 











PATTERNS ror Iron CastinGs.-—It is necessary to make patterns 
in some degree larger than the intended iron castings, to allow for 
their contraction in cooling, which equals from about the ninety- 
fifth to the ninety-eighth part of their length, or nearly one per 
cent. This allowance is very easily and correctly managed by the 
employment of a contraction rule, which is made like a surveyor's 
rod, but one-eighth of an inch longer in every foot than ordinary 
standard measures. When a wood pattern is made from which an 
iron pattern is to be cast, the latter being intended as a permanent 
foundry pattern, as there are two shrinkages to allow for, a double 
contraction rule is employed, or one the length of which is one 
quarter of an inch in excess in every foot. In calculating weights, it 
is evident that the weight of a casting stands in the same proportion 
to the weight of its pattern as the specific gravity of the former to 
that of the latter, allowing at the same time for the shrinking or 
contracting in cooling. The average specific gravity of pine wood 
patterns is *500, oak *785, beech *721, pear tree °699, birch *664, elder 
‘051, mahogany °600, brass 8°300, zinc 7°000, lead 11.000. 
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A TOUR IN THE PROVINCES. 
Caarrer XII. 
IPSWICH. 
OnE of the most interesting “ signs of the times” is the conflict 


going on between the humanitarians, or philanthropists, and the | 


Rhadamanthine sticklers for strict justice: between the advo- 
cates for peace at any price, and the bellicose fire-eaters, who 
would subject everything to the arbitrament of physical force. 
However perplexing we may find it to reconcile the adverse 
arguments of earnest men on both sides of the question, there is | 
at least some consolation in the reflection that both parties have 
thesame end in view-—the annihilation of wrong, and its invariable 
concomitant, human misery and degradation. 

If men could only be brought to see it, true benevolence and 
strict justice are one and the same thing. The benevolence | 
which involves an injustice is unkind, the justice which involves 
unkindness is not right. 
just before we are generous, the maxim means no more than 
that sympathy for the individual should not be indulged in at 
the expense of sympathy for the rest of our fellow-men ; in other 
words, if we shape our conduct, not by a reference to the in- 
terests of any single man or body of men, but with reference to 
the interests of all men, then shall we be both just and gene- 
rous. “The good time coming,” if it is to be anything of a 
novelty, must surely be an age of justice rather than one of | 
philanthropy. We appear just now to have rather more of the 
last-named article than we know how to dispose of. It is, in 
fact, quite a drug in the market, by reason of the extreme 


| 
When we are told that we should be | 





facility with which it can be supplied. It is easier fora tradesman 
to give a penny to a street-beggar or to head a subscription to 
a charitable institution, than to deal fairly and honestly with 
his servants and customers. 

The denunciations of pseudo-philanthropy indulged in by Mr. 
Carlyle and the class of thinkers whom he represents, means 
no more than tiat they believe justice and mercy to be one and 
the same thing. It may be that such a combination must ever 
remain beyond the reach of humanity, but to use a mathe- 
matical simile, if Mercy be the curve, then is Justice the 





asymptote ; the curve and the straight line for ever approaching, | 


but destined only in the infinite future to coalesce and become 


one. 
The Chelsea Oracle is, according to all accounts, a most genial 


and warm-hearted man, but, as he quaintly phrases it, he would | 


rather not give his boots to mend to the incompetent cobbler | 
Mr. Sparrowbill with a wife anda large family, in preference to 
the roistering batchelor Duncan Macpastehorn who meets all 
his engagements and does his work in a workman-like-manner. 
It might be amiable to do otherwise, but it would not | 
in the larger sense, be either just or generous. When | 
men shall understand that true self-interest is never) 
antagonistic to the best interests of their neighbours, then will 
selfishness, provided it be a large and comprehensive feeling, be 
one of the most amiable characteristics a man can possess. What 
constitutes the true man of business, in the best sense of the 
term, is a perception of this truth, and its practical application. 
The man who looks upon his neighbours’ just gains as his own 
loss is very blind to his own interests; not less so is he who 
imagines he can permanently thrive at the expense of those he 
deals with. 
trade as altogether distinct in kind from the interchange of feel- 
ing, makes a grievous mistake: he only drives a bargain of a | 
simpler and more material nature than those who are capable of | 
interchanging human sympathies ; but to conduct barter of this | 
latter description, without being a loser by it, implies a far higher | 
order of mind, tact, self-possession, and, though last, not least, | 
a thoroughly kind and genial disposition. 

The maxim of suum cuique is not necessarily confined to | 
business transactions, in the usual acceptation of the latter term. 

In dealing with a steam-engine, engineers never for an instant | 
dream of gaining anything by violating the conditions upon | 
which it acts. Who but the veriest dolt would ever think of | 
attempting to cheat an engine out of its coals It is true you | 
may diminish its daily ration of fuel, but then it must be by a | 
strict compliance with the other requirements of its mechanism. | 
Economy in one respect must be paid for by increased attention 
to its comfort and convenience—by clothing it ‘ell, feeding it | 
carefully and regularly, and consulting what may seem even its 
caprices, 

For employers to think that they can gain anything by screw- | 
ing down the wages of their servants, or by neglecting to pro- 
vide for their comfort and convenience, is quite as futile as 
attempting to get more work out of an engine by merely stinting | 
the fuel and neglecting to oil it. 

Men who will speak kindly and deal gently with a horse or a 
dog, too frequently feel themselves called upon to treat their | 
dependants as if they were brutes of a much lower grade. The | 
owner of a good horse is generally very careful in looking after | 
the health and comfort of his beast, because he finds it the best 
means of getting work out of him. 
hired hack because he is not his own property, forgets that it is 
this very neglect of the poor brute’s comfort which occasions 
the high price he has to pay for the use of it. It is so with 
masters and workmen. The employer who is constantly changing 


his men, and who pays no attention to their well-being, gets but | 


little value for the wages he pays. 

There is one very hopeful symptom beginning to make its 
——— among manufacturers, in a perception of the fact, 
that a man has only a certain amount of work in him, 


The rider who ill-uses a | 





| or everything and everybody upon his own merits. In furtherance 


He who looks upon everything connected with | rates at which each man’s exertions is relatively estimated is 


| work with less fatigue than if he were alone. 


| 


| every article to be ascertained with such exactitude, that the 


and that if they exhaust his energies in one direction, they | 


cannot expect to have them in another. Hence the numerous putting on a considerable per centage as an assurance against 
appliances for saving the strength of the workmen, and the 
arrangements for warming and ventilating their workshops, &c. 
To keep a parcel of workmen in a cold, dirty, ill-ventilated 


} 
\ 


| system of rigorously estimating costs possesses one very great 


apartment, and to expect that they will do more work by 
keeping them uncomfortable, implies a sad ignorance of what 


men are. If, as the old Greek philosopher said, happiness be an 
“energy,” the more cheerful men are the more work will they 
perform. I have seen a whole workshopful of men rendered as 
miserable and discontented as possible, by some pet'y caprice or 
ill-timed piece of paltry economy on the part of their employer, 
who in the end has generally to pay dearly for his folly. If | 
masters would only giveas much attention to the exigencies of 
human flesh and blood asthey do to their machinery, they would 
find it quite as much to their profit. Although there is nothing 
very unusual in the workshop machinery of the Orwell works, 
there is much that is both interesting and instructive in the 
way in which the Messrs, Ransome handle the human tools 
which they employ. In no other establishment which I have | 
yet visited, with the exception of Mr. Nasmyth’s, at Patricroft. | 


| have I seen human labour so dexterously organised and turned 


to such profitable account. There was this difference, how- 
ever, that Mr. Nasmyth, although he displayed equal skill in the 
way in which he elicited the energies of his men with least 
fatigue to them, depended more upon mechanical expedients 
for saving labour. The Messrs. Ransome do not seem to rely 
so much upon mere mechanical arrangements as upon discipline 
and co-ordination in the employment of human labour. As | 
far as I have been able to comprehend it the system appears to | 
be based upon the following principles :~ 

There is, in the first place, a very minute division of Jabour ; and | 
there is this speciality in the method by which it is accomplished, | 
that the sub-divisions have more reference to the comfort and | 
convenience of the men, than to the nature of the article upon 
which they are employed. In other words, the sub-divisions are 
not based so much upon the component parts of any manufac- 
tured article, or even upon the various stages of completion 
through which it passes, as upon the class of functions which one | 
man can continuously practise with advantage to himself and 
those with whom he is associated. The advantage of this arrange- 
ment is, that not only is more work done with less fatigue, but it 
admits of an amount of simultaneous action which the ordinary 
system of divided labour upon the same article does not admit 
of. There is thus not only an analysis of labour but a synthesis 
or re combination. I shall illustrate this more fully when I 
come to treat of the process of chilled casting. 

Another, and, perhaps the most important principle of all, 
to which the others are merely subsidiary, is that there appears 
to be a most rigid application of the maxim of “ suwm cuique,” 


of this last idea, the men are paid more by the work done than 
by the time occupied in doing it. From the pecular method of | 
dividing labour, not by stages of completion in the article 
manufactured, but by the natural divisions which exist in 
manual efforts, there would seem at first sight to be some difficulty 
in apportioning to each man his share of remuneration for 
the amount of work done, seeing that it could not well 
be estimated by the number of articles to which he had done 
some definite work on, or which he had advanced a stage. ‘To 
obviate this difficulty, the Messrs. Ransome have adapted a very | 
ingenious device. The men employed in the fabrication of one | 
particular article are arranged in gangs, each of whom has some | 
one allotted part to take in helping forward the work. The 


determined by the amount of skill or the severity of the labour 
which his function requires. This is generally done either by the | 
foreman of the department, or by one of the Messrs. Ransome | 
themselves. The whole gang are paid by the number of com- | 
pleted articles produced, say at the end of the week, and the 
sum is then divided among the different members, much in the 
same way as prize money is divided in aship’s company. The ad- 
vantage of this arrangement is, that every man has an interest 
in furthering his comrade's exertions, all have an interest in the 
general result, and an “esprit de corps” is established among 
them productive of very valuable results. A man at piecework 
will often work very hard from the mere desire of gain, but if he 
is alone, his energies sometimes flag from want of sympathy ; but 
make him one of a band, who are all equally interested, and 
who aid and encourage him, and he will be enabled to do more 
If upon any occa- 
sion a comrade, from bad health, or any other cause, be less 
capable of doing his work than usual, every one has an interest | 
in helping him. To see one of these gangs at work is one of the | 
most exhilarating sights imaginable—every body seems to be | 
labouring with a will, each emulous to do most for the common 


| interest. 


As before stated, the principle “suum cuique,” is not limited 
to persons but to things. Every machine and tool in the shop 
is made to render an account of what it has done, being credited | 
for the work it does, and debited with the prime cost, interest, | 
and repairs. If found to be unprofitable, it is quickly turned | 
adrift, Fancy a rusty, old-fashioned punching machine being 
declared insolvent, having a writ served upon him, and possibly 
a couple of screw-jacks, armed with crow-bars and accompanied | 
by a crab-winch and truck setting out to effect a capture! 
What a growling, snarling, snapping, punching would ensue— | 
how the old fellow, like a dragon at bay, would brandish his 
iron tayle, and swing himself into all sorts of attitudes as he is 
hoisted on the truck to be consigned to the scrap-heap ! This 


advantage in a mercantile point of view, it enables the price of 


manufacturer is able to fix his selling prices at a lower rate than 
when he can only make a rough guess at what it cost him and 


loss. In this way, doubtless, many tradesmen are ruined. Not 
knowing the real cost of an article, they fix a selling price below 
the prime cost; finding, as one would naturally anticipate, a 





| the chilled surface of the molten metal. 





demand for such a cheap commodity, they go on manufacturing 
and selling, under the impression that they are doing a profit- 
able business. Neglecting the sale of the articles which are 
properly priced, or (as the case may be so) over-priced, 80 as to 
compensate for the under-price of the favourite, cheap, leading 
article, they wake up some fine morning to find themselves in 
the Gazette. 

I have before alluded to the system of casting in chills, which 
has been extensively applied by this firm to the production of 
ploughshares. Whatever may be the nature of the peculiar 


‘molecular change which takes place on the surface of cast iron 
| when it is suddenly cooled by contact with a cold conducting 


substance, certain it is, both by the appearance of the fractured 
metal and the extreme hardness of the outer pellicle in contact 
with the chill, that somehow the character of the metal has been 
changed. In the fracture, a portion of the metal varying in 
thickness under different conditions of the chill, presents a white 
crystalline appearance, altogether distinct from the usual texture 
of the iron from which it has been obtained; while the softer or 
unchilled portion is perceptibly darker in colour. In fact, the 


| contrast of the two portions of the metal suggests the idea that 
, the one has been darkened in the same proportion as the other 


has been brightened. The chiiled part has also a highly erystal- 
line texture, which is nearly, if not altogether, wanting in the 
other. Hence arises the very natural conclusion that in the rapid 
cooling and crystallisation occasioned by the chill in the mould, 
the carbon is eliminated from the bright portion of the iron, and 
collected in the dark coloured portion. This is strictly in accord- 


| ance with what we know of the phenomena attending the crystal- 


lisation of two salts or other substances cooled together; in 
crystallising, one of them completely separates itself from the 
other. But, whatever the theory, there can be no doubt about 
the effects produced. In practice, however, the art of obtaining 
chilled or hardened surfaces in cast-iron is one which requires 
long experience to make certain, in all cases, of the desired 
results. The sudden cooling of the molten iron by contact with 
a cold metal surface in the mould will not, in all cases, be suffi- 
cient ; quite as much is found to depend upon the quality of the 
iron employed for the casting. The proper mixture of the dif- 
ferent kinds of pig-iron is a point upon which each manufac- 
turer must determine for himself, and for which no definite rule 
can be given. Various modifications of the chill have been 
adopted, and a patent has been taken out for using water in a 
hollow iron mould, asa means of obtaining a rapid chill. It does 
not appear, however, that beyond a depth of six inches the 
thickness of the metal in the mould possesses any influence on 
The conducting power 
of the chilling surface of the mould seems to be next to the pecu- 
liar nature of the pig-iron used for the casting—the most essen- 
tial element in the process. 

As applied to the formation of ploughshares, the chilled side 
of the casting being harder than that which has been in contact 
with the sand, the share, as it is worn by the friction to which 
it is subjected in the soil, is most worn on the soft side, while 
the chilled portion, from its greater hardness, remains and 
presents a sharp cutting edge. This mode of combining a hard 
surface with a soft body is well exemplified in the structure 
of a rabbit’s tooth, where the layer of hard enamel in the 


| front of the tooth represents the chilled surface of the plough- 


share, while the soft body of the tooth behind represents the 
unchilled or soft body of the casting. 

Without an elaborate system of diagrams it would be im- 
possible to give anything like an intelligible description of the 
way in which the gang of men who make these chilled shares 
conduct the operation; so that while the work is carried on with 
continuous regularity—and the simultaneous activity of all is 
necessary—no man is overtasked by being obliged to keep pace 
with the progress of the next. The way in which the men go 
about their several tasks bears a considerable resemblance to the 
conduct of a party engaged in some round game which requires 
the co-operation of a number of confederate players, with only 
this difference, that there is no combative animus involved; 
the only emulation being that each shall do his utmost to 
forward the work. It will naturally occur that a laggard or a 
careless fellow will sometimes retard or dislocate the established 
routine of the process. In such a case, the other workmen have 
certain constitutional forms of coercion, which they apply after 
their own fashion ; chaff, and a certain amount of bullying of a 
harmless character, generally bring the culprit to a proper sense 
of what is required of him. Should these constitutional means 
fail, or if the bullying exceed what is legitimate, an appeal is 
made to head-quarters, and the matter is arranged. 

I was a good deal amused by the proceedings of one of the 
men, whose duty it appeared to be to brush the “chills” free 
from any adhering particles of sand preparatory to the adjust- 
ment of the upper half of the mould box. He passed along the 
tier of boxes with the brush in his hand, giving a regulated num- 
ber of taps and strokes with his brush, as if he had been going 
through a military exercise. On being asked the reason of one pe- 
culiar little oddity in the way in which he manipulated his instru- 
ment, the old fellow looked up with a face radiant with delight, 
and gave such an argumentative explanation of his proceedings as 
showed that every twitch of his brush and bend of his arm had 
been the result of deep reflection, founded upon long and as- 
siduous observation and experiment ! : 

A very interesting and important application of chilled cast. 
iron has, within the last twelve months, been patented by 
Messrs. Ransome and Biddell. The invention is that of Mr G. A. 
Biddell, the superintendent of the engineering department of the 
Orwell Works; and relates to the formation of a solid cast-iron 
railway crossing, having the upper bearing surfaces hardened by 
the “chilled” process. The accompanying illustrations repre- 
sent a plan, section, and elevation of the improved crossing. The 
speciality of this invention of Mr. Biddell’s consists, in the first 
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place, that the crossing is cast in one piece; two long chair-like | 
recesses being formed at each end of the casting to receive the 
main rails of the line. K, K, in the first figure, represents one 
of these recesses into which the main rails are firmly fixed by 
means of the iron wedge E, which is retained in its position by 
the bolt F, which in turn is securely held by the cotter G H. 
The cross section exhibits the surface chill, which, in some 
samples, extends from three-eighths to a half in depth. 

Among the advantages of this form of crossing may be enume- 
rated, the extreme hardness of the wearing surface; simplicity 
in the construction, which insures firmness and stability, and | 
decreases considerably the concussion and damage to the rolling 
stock ; the relative positions of the wing and rail points are 
unalterable, and are consequently not liable to derangement by 
casualties, or by carelessness in laying down; the facility with 
which they are applied, there being only one main piece, in- 
stead of the usual troublesome combination of bent rails and 
other smaller parts; the construction also admits of the 
“‘ flange-bearer” principle being applied without any extra cost. 

Ihad an opportunity of examining the condition of one of 
these solid chilled crossings, which had been laid down for nine 
months in a station in the neighbourhood, and can vouch for the 
fact, that in the place where the wing rails are usually most 
worn, the surface of the chilled cast-iron seemed to have been 
scarcely touched. I was informed by the superintendent of the 
permanent way, that during the time this crossing had been in use 
no less than nine wing-rails had been worn out in some ordinary 
crossings within a few yards of it, and where the same amount 
of traffic took place. The Messrs. Ransome have determined 
to put the article to at least a year’s trial before bringing it 
prominently before the engineering world. Judging from what 
I have seen of it, I believe it to be the most likely thing I have 
yet seen, and feel no doubt that my opinion will be readily en- 
dorsed by most practical men who can appreciate the advantage 
of having a thoroughly permanent crossing in one piece. I did 
not inquire the price of these crossings, as the article is yet 


BIDDELL’S OAT-MILL ROLLER. 














under probation, but I should imagine it will be considerably | 
less than any formed of separate pieces of malleable iron, with- 
= taking into account the superior durability of Mr. Biddell’s 
plan. | 

Another very interesting invention of Mr. Biddell’s is his 
method of imbedding steel in cast iron for the purpose of ob- 
taining a persistent cutting edge in the rollers used for oat 
mills, The principle employed, however, seems applicable to a 
variety of other purposes, and bids fair to supersede the ne- 
cessity for using either case-hardened malleable iron, or solid 
steel in many forms of circular cutting tools employed by 
engineers. 

The accompanying figures will explain the method employed | 
in procuring this combination of cast-iron and steel, where it | 
is evident the ‘‘ chill ” cannot well be effectively employed. Fig. | 
1, a, represents the mould box prepared for casting one of the | 
rollers used for the patent oat mill. ¢ is the cone of sand for 
the central hole; 4, 4, are slips of steel embedded in the sand, 
and which have been left there when the body of the pattern 
was withdrawn. 

Fig. 2 represents a single slip of steel, such as those shown in 
the mould. 

Fig. 3 is the pattern after it has been withdrawn from the | 
sand, where a, a, indicate the recesses in which the slips of 
= were inserted before the pattern was withdrawn from the | 
sand, 

Fig. 4, represents the completed casting, with the projecting 
ribs of steel before they are dressed. 

Fig. 5, the roller after having been dressed by having the | 
ribs turned down to the same diameter, and a portion of the | 
cast-iron in front of each piece of steel planed off. | 
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BRINSMEAD’S STRAW SHAKER. 


HORIZONTAL LINE. 





Fig. 6, shows a section of the completed roller. The steel 
firmly embedded in the cast-iron is not in any way injured, and is 
capable of being hardened by the usual means to any required 
temper. 

‘here can be little doubt that this very clever combination of 
steel and cast-iron is, sooner or later, destined to play an impor- 
tant part in the composition of many forms of engineers’ boring 
and cutting tools. 

Mr. Biddell’s inventions are of a peculiarly efficient and 
simple character, and evince a thorough practical intellect; 
there isa neatness and simplicity, too, about them, indicative of 
a perfect acquaintance with the conditions of all of the mate- 
rial he deals with and the work he has in hand. 

The following is another example of his combinations. The 
object in view is to obtain a cutting or slicing edge, so formed as 
to enable the material operatedjupon to pass off without clogging 
the cutter; it is called * Biddell’s Patent Bean Cutter.” As 
beans are generally of rather a tough and adhesive texture, it is 
found that in most ordinary mills employed to cut or slice them, 
unless the beans are quite dry, the teeth get clogged in a very 
short time, and the mill ceases to act. 

It will at once be apparent no modification of the oat-mill 
roller, already described, could be applied to the cutting of 
such a substance as beans in the soft, tough, leathery condition 


| in which they are often found, without a great risk of the inter- 


stices between the steel teeth getting choked. ‘lo obviate this 
difficulty Mr. Beddell has recourse to a set of triangular prisms 
of hardened steel fixed on the periphery of the cylinder, so that 
the sliced or abraded portions pass through the 8, aces between 
these triangular bars, and prevent any possibility of the cutting 
edges getting choked or clogged. . 
Fig. 1 represents a section of one of these miils. A is the 
axle of the cylinders bearing the cutting bars, c,c,c. F, F, is 


| the hopper by which the beans are supplied to the mill. H, H, 
| is the outer iron casing of the mill. D an hinged iron flap 


which can be adjusted by the screw E, so as to regulate the 
feed, and which serves as a fulcrum against which the triangular 
cutters press the beans while slicing them. Fig. 2 is a plan of 
the same machine; and Fig. 3 an outside elevation, showing the 
way in which the cut beans fall through the bottom of the 
cylinder. 

There are some valuable incidental advantages obtained by 
this arrangement, by the fact that the triangular steel bars 




















and on each occasion present a fresh edge; and when all three 
angles are blunted the bars can be taken out and fresh ones 
substituted at a very trifling expense. 

I had expected to include in this notice an account of the 
manufacture of compressed trenails and wedges, which forms one 
of the most interesting features of the Messrs. Ransome’s esta- 
blishment, and also to describe their system of casting railway 
chairs, but I find I have already occupied so much space that I 
must defer these subjects to another opportunity. I shall 
therefore conclude with a short description of a rather sin- 
gular mechanical arrangement, which struck me as a novelty, 
The article in question is called “ Brinsmead’s Patent Straw 
Shaker.” The accompanying figures represent a side elevation 
and an end view of the contrivance. In the sectional elevation 
a number of triangular shaped rotating bars are seen, each armed 
with three projecting curved prongs or forks, the convex sides 
of which are presented to the direction in which they are intended 
to revolve, By a reference to the end view, it will be seen that the 
axles of these bars are provided with cranks at each end, set 
at right angles to each other; a coupling-bar connects the whole 
of these cranks together, so that all the prongs are pitched 
simultaneously at the same angle; that is to say, the points 
a,a,a, b, b,b, c,¢,¢, ave respectively elevated and depressed 
together. When a quantity of straw is thrown upon the 
bottom of the shaker, it passes, by a sort of sinuous, undulatory 
motion, from the bottom to the top—each series of prongs 
a, b, and c, successively giving the straw a shake as they come 
uppermost. By this means the straw is gently elevated, while 
the loose grain falls down the inclined plane to the bottom, To 
see this machine in action, one is rather puzzled to account for 
the mysterious manner in which the straw goes up the plane, 
with the sinuous motion of a caterpillar walking up a perpendi- 
cular wall. 

(To be concluded in onr next.) 











DemMAND ror Lanp.—Notwithstanding the advance in the labour 
expenses of cultivating the soil,-and the gradual advance in the 
value of manures, the demand for land to hire continues active, and, 
on soils suitable to the cultivation of the potatoe, excessive. The 
advance on the rental of farms let during the season has been seldom 
below twenty per cent., and even more. In one or two instances 
double the former rent has been obtained. The greatest rise appears 
to have been in those districts where improved agriculture was not so 


when blunted on one edge can be shifted three several times, | early developed.— North British Agriculturalist. 
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LIVERPOOL POLYTECHNIC SOCIETY. 
Tu usual meeting of this society was held in the Royal Institution, 
Colquitt-street, on Monday evening—Mr. Thomas Edwards in the 
chair. Previous to the public business the following gentlemen were 
elected officers for the ensuing year, in compliance with the recom- 
mendation of the retiring council:—President, Mr. Joseph Boult; 
Vice-Presidents, Messrs. Thomas Edwards and Win. Milner; Trea- 
surer, Mr. I’. Horner; Secretary, Mr. C. F. Salt; Council, Messrs. 
Abraham, Alderman Bennett, G. F. Chantrell, Henry Dawson, John 
Grantham, H. P. Horner, Joseph Mondel, Maxwell Scott, Jos. Sidde- 
ley, jun., R. Whinerey. 

The report of the council for the past year was also submitted. 

The public business of the evening included a description by Mr. 
Simon O'Regan, of his 

PATENT SMOKE PREVENTION FURNACE. 

Mr. O'Regan, who had a variety of models and diagrams, showing 
the construction of his furnace, bridge, chill bars, joggle bars, &c., 
and also his new marine steam boiler, with vertical tubes, stated that, 
after much experience and many experiments, he saw that an entire 
change was necessary in the construction of the old furnace, and 
thereby, by an ingenious but simple contrivance, to arrange a well- 
regulated supply of raretied air to the gases, causing immediate com- 
bustion, and the total prevention of s:noke. ‘To accomplish: this, air 
was admitted through a chamber attached to the furnace door; the 
dead plate also admitted air through a series of slots; the fire- 
bars were moved by a jogule shaft, the wav itudinally 
and the intermediate or grooved bars or plain bars transversely. This 
movement joggled the burnt particles down between the bars, pre- 
vented the accumulation of clinkers, and their adhesion to the bars, 
and, by the admission of air, protected and preserved the fire-Lars, 
while at the same time totally consuming the ;ases. Mr. O'Regan, 
after showing the principle of construction, and likewise the method 
of operation of his principles of construction, concluded this part of 
his subject by challenging the world to equal his patent, or cclipse 
the merits of the invention. He principally dwelt upon these as merits 
of his patent—a perforated plate, and an opening chamber, where the 
air was heated, and thence was admitted into contact with the gases 
over the coals, not upon them; and thus complete combustion was 
produced. Ile also claimed the construction of a peculiar air-bridge, 
bat he admitted three times as much through the door as over the 
bridge; and this constituted what he termed the great principle of 
his patent, whereby he produced perfect combustion, aud generated 
more steam with less coals than by any other known means could be 
produced, He had been to Bolton within the last few weeks, where 
he had put up some of his furnaces for Mr. Hicks, the Government 
engineer; and after having tried his furnaces, superintending the 
trials himself, he was happy to say that Mr. Hicks recommended 
them; and he had been able to arrange that wherever that gentleman 
was consulting engineer. those furnaces should be introduecd, and 
he had no doubt he would soon have them in use in all the Govern- 
ment works. Mr. O'Regan then pointed out the peculiarities of his 
steam-boiler—its lasting power—the freedom of the tubes from sooty 
accumulations and deposits, and its consequent endurance and saving, 
as well as greater safety. 

Mr. Charles Wye Williams said, there were undoubtedly some 
good things in what Mr. O'Regan had brought forward, but 
there was nothing new. Where were they to find Mr. O’Regan’s 
claim? In his patent. It was no matter what assertions might be 
made; when his claim came to be tested, it was his specitication that 
would decide the question. He would read three or four lines of Mr. 
O’Regan’s specilication, in his two patents of 1854 and 1806, which 
would at once show that what Mr. O'Regan professed to have in- 
vented was precisely what he (Mr. Williams) had been using for the 
last ten years. Having quoted from Mr. O'Regan’s specification a 
description of his plan, consisting of a hollow bric with a per 
forated plate at the back, anu avalve for admitting air, Mr. Williams 
exhibited a similar perforated plate, taken from a boiler which had 
been many years in use. He pointed out that it answered exactly to 
the description in Mr. O'Regan’s patent. This was the whole merit 
of the supposed invention. ‘Take away the perforated plate, and 
the rest was of no value. The way in which he had been led to the 
adoption of a perforated plate was this, About twenty vears ago, it 
was found that they could not dispose of the coals in the furnaces 
without making much smoke. The question eceurred to him, why 
could not the gas given out by the coals be consumed in the furnaces 
as in burners? A great many experiments were made without etlect. 
Looking at the Argand yas-burner, he asked what was the use of 
so many small holes? Why would not one do? He saw that it 
the gas issued through a single hole, there would be smoke ; but if 
through many there was none. ‘This suggested the use of numerous 
orifices for the exit of the air; on trial it was successful, and he then 
took out the patent. This was the foundation of the whole in theory 
and practice. Dr. Ure, on being consulted, said, ‘This is the tru 
way of practically applying what we know is chemically correct ;” 
and he (Dr. Ure) himself revised the specitication, which stated that 
he “did not claim the introduction of air to the bridge; that had 
been done before. But he exclusively claimed, as his invention, th: 
use, construction, and application of the perforated air distributors.” 

Mr. O'Regan here started up, and declared that Mr. Williams had 
no right to be present. He was not upon the card; and every word 
he had stated was false. (Cries of * Order.) 

Mr. James Smith said Mr. O'Regan was clearly out of order, and 
he hoped the chairman would interfere. 

The Chairman expressed his disapproval of Mr. O'Regan’s lan- 
guage. 

Mr. Williams continued. The question was not one of fecling. It 
was a mechanical and scientitic question. Was he not justified in 
saying that the public might use that plate without going to Mr. 
O'Regan? The matter was this—how were they to get the large 
volume of 100,000 cubic feet of air tothe coals. If they admitted 
it in one body, the gas of the coals could not be burnt without a 
cooling effect ; but if introduced by a number of jets, every jet pro- 
duced its flame. If they brought together a body of air and a body 
of gas, that would not produce union; but if they were mixed 
together, chemical union would be eflected. In that consisted the 
principle of his invention. He wished Mr. O'Regan all possible suc 
cess, but he had no claim to patent right in the matter: the patent 
had expired long since. The invention was then public property : 
the essential feature of it was the introduction of air to the furnace in 
divided portions. (Ilear.) He had correspondence from many 
parts of the kingdom on this subject— from Bolton amore other 
places. ‘They had there put up furnaces on his principle, and they 
were successful. Mr. O'Regan, however, told them they mast not 
use that; it was his patent, and he threatened to bring actions for 
infringing it. His answer was, “Go on using it You have a 
perfect right to do so. Never mind Mr. (’ ean.” In his essav he 
described Mr. O'Regan’s patent as an undisguised and identical, 
though unacknowledged, imitation of the Argand furnace; but, as 
usual, there were a number of unnecess y append s, to disguise the 
imitation and give the patentee something to talk about. Then, as 
to the corrugated bars, he had himself taken out a patent for such 
many vears ago. ‘Two models, exhibiting Mr. O'R i 
corrugated bars, were here exhibited. Those models, Mr. 
observed, were twelve vears old. But in practical effect these moving 
bars were of no use. Of the mode in whieh Mr. O'Regan proceeded, 
he would give an instance. A miller of this town had been fined by 
Mr. Manstield for making smoke. Mr. Williams took some interest 
in setting him right, recommended his adopting the perforated plate to 
his furnace door; this was done, and the nuisance was abated. Mr. 
O'Regan, however, threatened him for the use of his supposed patent, 
and sent him a letter to the following eflect :— 

“ Messrs. Hull, Brothers, —I beg to give you notice that I shall 
claim from you £16 for royalty, for infringement of my patent, which 
I find applied to your furnace doors. And I now do claim the above, 
and beg to inform you that unless the same be paid to me forthwith, 
I shall place the same in the hands of my solicitor. 

“Stwon O'ReGAnN.” 

Was not this seeking for money under false pretences? (Llear, 
and applause.) 






































































Mr. Abraham—What is the date of the letter? 

Mr. Williams—The 7th of May, 1856. Mr. Williams: suggested a 
reply, and there was anend of the matter. Mr, Williams said he 
advised parties receiving such threats to take no notice of them. 
Every manufacturer might, for a few pounds, adopt the plan in his 
own furnace. The whole turned on the introduction of air in divided 
portions, the more numerous the better. There was the whole seeret. 
(Cheers.) . 

Mr. O'Regan said the reason that all other applications of the prin- 
ciple had been failures was, that cold air was introduced. The cold 
air lowered the temperature of the flue and the furnace. i 

Mr. Williams said the colder the air was the better, and no cooling 
efiect could be produced if it was introduced by numerous small 
orifices. It was the greatest possible mistake to speak of the advan- 
tage of hot air. 

Mr. Abraham confirmed Mr. Williams’s opinion. The colder the 
air the greater the quantity ef oxygen it contained, and so far it was 
an advantage. If they could get hot air equally condensed, it would 
be better; but as they could not do that, the balance of advantage 
was in favour of the cold air. ‘ 

Mr. O'Regan said Mr. Williams was deluding the public, but he had 
not the honesty or the honour to tell blic so. The seeret was 
in the box. The nee ity ld never be introduced 
through the holes. The large ope tl p of the box let in the 
requisite proportion. Let Mr. Williams show him a furnace that had 
been working fifteen or even tive years. 

Mr. Williams would show him scores. ' ; 
gan said Mr. Williams had never published his treatise 
till he saw his plans, : 

Mr. Williams declared he had never heard of Mr. O’Regan or his 
plans twelve months ago. 

Mr. O'Regan said, if Mr. Williams claimed the perforations, he was 
willing to give them up. He would not use them, But for the slots 
at the top of the box they would be useless. 

Mr. Williams contended that, as for Mr. O’Regan’s slots, if it was 
not for the other parts, the perforated plates, they would be a failure. 
Ile was wrong—essentially wrong. 

Mr. M. Scott remarked that the utmost Mr. O'Regan could claim 
for, was a different application of the same principle as that employed 
by Mr. Williams. Now, to constitute a patent, there must be a new 
principle. Consequently, Mr. O’Regan’s claim was void by the very 
ineaning of the word patent. 

Mr. Mondel requested Mr. Williams to give the society his opinion 
upon the perpendicular tubes. 

Mr. Williams said, no doubt vertical tubes were good. They were 
first introduced about twenty years ago, by the father of Mr. Clark, 
who was present. At present, when using horizontal plates they were 
made short, about three feet. Long tubes were the most mischievous 
things ever adopted. In the vertical tubes, however, the sediment 
fell down and choked them. The very last explosion, that of the 
Fire King, was one of vertical tubes. They were, however, nothing 
new. Mr, O'Regan had no more right to take out a patent for verti- 
cal tubes than for the perforated plate or the corrugated bars. 

The chairman observed that the first locomotive engine made at the 
Vauxhall Foundry was made with vertical tubes. Shortly afterwards 
Mr. Booth took out his patent for horizontal tubes. 

Mr. Williams intimated, in conclusion, that he would leave some 
copies of his * Essay on Smoke Prevention” in the hands of the secre- 
and any gentleman who wished might obtain it by applying to 



















































The meeting then broke up.—Liverpool Courier. 


STATISTICS OF SALFORD FREE LIBRARY. 

Ix some respects the Salford Free Library stands at the head of provin- 
cial free libraries—it was one of the first in the field—it has grown into 
one of the largest—and it has had acomplete success. We receive its 
reports with interest, and notice its gradual increase of usefulness with 
pleasure. “ The issues of books from the library ha largely in- 
creased in number, and for the twelve months ending the 3Ist of 
October they amount to 142,184 volumes, of which 79,954 have been 
riven out in the reading-room, and 62,550 borrowed from the lending 
library. The issues for the year 1855 were 115,843 volumes, and for 
the vear 1854, 109,827, while the agyreyate issues, from 1850 to 1853, 
amounted only to 108,671 volumes, showing that there has been an 
augmentation in the issues, during the last vear, of 26,644 volumes 
over those of 1855, of 32,657 over those of 1854, and $3,813 over 
those of the four previous years.” These returns are cheering to the 
hest friends of the working men. On the old question the worthiness 
or unworthiness of the class of reading most sought for by free 
readers, the report contains some valuable observations: — “ it 
appears that the total increase in the issues of works on science, his- 
tory, and jurisprudence, has been 5,220, or more than fives times the 
increase in the issues of novels, and that the total increase in the four 
elasses has been 6,243, accompanied by ¢ itive of 1,716 issues of 
hooks on theology and (general subjects. The general improvement 
in the taste of the readers and the gradual displacement of novel read- 
ing by the increased demand for works of a superior ch: 


























iracter is 
more evident from two comparative returns, showing the exact pro- 
portion of works of fiction issued in 3,000 consecutive issues from the 
reference department in the month of May in each of the last seven 
years. We present the two returns in one table, premising that no 
reason is given in the report for the selection of the month of May. 
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The top and bottom lines of the preceding table speak for themselves. 
The chief fact which they demonstrate may be stated thus:—The 
first 3,000 issues from the reference department, in the month of May 
last, exhibit a decrease in novels and a total inerease in all other 
classes of 1,250 volumes, as compared with the first 3,000 issues in the 
May of 1850, But this gratifying fact—about which there cannot 
possibly be any mistake, for the returns of the library are kept with 
the most serupulous precision—ought, perhaps, not to be accepted 
without some qualification which reflection suggests. It is that this 
special return, being contined to the first 3,000 issues in the month, 
necessarily takes in, under the head of general literature, all the 
issues of the monthly reviews, which are much read, and for the 
time supplant other classes of literature, which come in for an in- 
creased share of attention towards the middle and close of the month, 
Again, the first 3,000 issues of May last would include those of two 
Saturdays; and it is an important fact to be remembered that, not 
only are the issues on Satur s larger then on other days, but the 
























books then ia demand are those which belong to the higher classes. 
Phe last fact is curious. Why ar I "a higher el in 
demand on Saturdays tha turday is the n’s 
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RAILWAY TRAFFIC, 
From published and estimated returns of railways 
dom for the year 1846, it appears that the tratlic receipts am« 
on 8,760 miles of railway, to £22,995,500, and for the year 1854, to 
£21,123,315 on 8,240 miles, showing an increase of £1,872,185, o1 
886 per cent. in the receipts, and of 021 miles, or 6°32 per cent. in 
the mileage. The cost of constructing the lines, and providing work- 
ing stock of companies who publish their tratlie returns, amounted 
in August last to £292,346,260, and of the lines belonging to com- 
panies who did not publish their traffic, either weekly or monthly, 
about £6,600,000—making together £298,946,260 expended on 8,760 
miles of railway, being at the rate of £34,782 per mile. 
The annual increase of railway traflic has been very consideralle. 
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The increase in the published traffic receipts in the year 1843 over 
that of the preceding year amounted to £500,874 ; in the year 1844, 
to £768,337; in the year 1845, to £1,058,342 ; in 1846, to £1,020,650; 
in 1847, to £1,285,797 ; in 1848, to £1,109,335 ; in 1849, to £980,808 ; 
in 1850, to £1,744,161; in 1851 (Great Exhibition), to £1,809,932 ; 
in 1852, to £520,402 ; in 1853, to £2,040,220 ; in 1854, to £2,079,995; 
in 1855, to £1.122,790; and in 1856, to £1,872,185. Of the latter 
amount, £15,314 was due to the increase on the Bristol and Exeter 
Railway ; £24,080 on the Chester and Holyhead; £16,914 on the 
Dublin and Wicklow; £49,668 on the Eastern Counties ; £34,184 
on the East Lancashire; £57,614 on the Great Northern; £16,131 
on the Great Souther 











and Western; £116,599 on the Great Western; 
£37,801 on the Shrewsbury lines; £116,806 on the Lancashire and 
Yorkshire and Southport lines; £7,290 on the Lancashire and Car- 
lisle ; £131,212 on the London and North-Western; £58,591 on the 
London, Brighton, and South Coast; £85,929 on the London and 
South-Western ; £15,500 on the London and Tilbury ; £20,518 on 
the Manchester, Sheffield, and Lincolnshire; £93,482 on the Midland; 
£25,449 on the Midland Great Western; £6,512 on the Newcastle 
and Carlisle; £14,700 on the Newport, Abergavenny, and Hereford ; 
£51,454 on the North-Eastern; £9,357 on the North London; 
£44,818 on the North Staffordshire; £10,938 on the South Devon ; 
£49,357 on the South Wales; 874 on the Taff Vale; £15,332 on 
the Vale of Neath; and £19,762 on the West Hartlepool—making, 
together, £1,176,490, 

The average traflic receipts per mile per annum of railways in the 
United Kingdom were as follows :— For 1842, £3,118; for 1843, 
£3,085; for 1844, £3,278; for 1845, £3,469; for 1846, £3,305; for 
1847, £2,870; for 1848, £2,556 ; for 1849, £ 2; for 1850, £2,227; 
for 1851, £2.25; for 1852, £2,283, for 1853, £2,471; for 1854, 
£2,004; for 1855, £2,668; and for 1856, £2,759, showing a gradual 
increase from 1850 in the receipts per mile. 

With regard to the average cost per mile it was £54,690 in 1842, 
and in 1856 at the rate of £34,782, being about the same. The ex- 
penditure of capital on the railways publishing their traffic returns 
had increased from £52,580,100 in 1842, to £292,346,260 in 1856, 
showing that, notwithstanding the construction of numerous cheap 
ines, the average expenditure per mile has not been reduced. The 
te amount of tratlic on railways in 1842 on 1,730 miles was 
41,781. and in 1856, on 8,404 miles, £22,493,500, showing an in- 
crease in fourteen years of £18,151,719, or at the rate of £1,289,000 
per annum, 

It is gratifying to perceive that there is every prospect of a con- 
tinued increase in railway traftic, and that in the course of five years 
hence the receipts will amount to £30,000,000 for the year. Should 
the old sytem of dealing with capital be persevered in, the increase 
in the preference charges will probably overtake all the advantages 
of increased trafiic, and of expected decreased expenditure in work- 
ing, but if that system should be abandoned, and a prudent course 
adopted, it may be fairly expected that railway property will pay in 
the course of tive years on ti verage 5 per cent. on the whole of the 
capital expended on the railways, instead of, as at present, only about 
84 per cent. 




























SPINNING COTTON ON PLANTATIONS. 

Tur recent invention of Mr. George G. Henry, for spinning cotton 
before it leaves the plantation, may be looked upon as second in impor- 
tance only to the invention of the cotton gin. Should the invention 
accomplish fully the object for which it is designed, the result will 
be an immense increase in the value of the cotton crop to the South, 
and a great addition to the wealth of the country. We find in the 
New York Journal of Commerce an interesting communication from a 
* Spinner,” which gives an account of the modus operandi of the inven- 
tion, and particularises the benetits to accrue from it. By the present 
process of preparing cotton for market it retains more or less leaf, 
trash, &c., which the gin did uot remove, and it becomes entangled 
and matted together in baling, so that before it can be spun it is 
necessary to run it through several machines in order to disentangle 
it and remove the foreign substances. ‘To do this it is first run through 
a machine called a picker, with a cylinder which revolves 1,600 times 
a minute and is armed with strong iron teeth. It is then taken 
through the lap machines, which have two or three beaters revolving 
some 21,000 to 22,000 times a minute. The tibre is passed through 
two of these in many factories, from whence it is taken to a set of 
carders, and often through another set to finish it for the drawing 
heads, &e. 

The improvements consist in attaching the lap machine to the gin, 
and so arranging the spin:ing machinery in connexion, that from the 
gin and lap the cotton is taken on through the different machines 
used in the process of spinning without any handling from the time 
it enters the gin until the yarn is put into bales. Among the advan- 
tages of this process is the fact that the gin is not required to gin 
over one-third the quantity of cotton that gins now do, because there 
will be no necessity for the present haste to get it to market, and 
thus the gin will do its work much better to the improvement of 
the cotton. The cotton, as now thrown out from the gin, isin a 
very open, straight, and flexible condition, and by the present im- 
provement will be taken just in that condition from the gin, and 
passed on through the lap and other preparation and spun, without 
going into a lint room, being baled, or re-opened, &c. Says the 
writer :— 

“It will strike every one very forcibly, that taking the fibre when 
thus open and loose, to have the impurities abstracted from it, as 
this fibre has not grasped or tangled itself about them, the trash and 
impuritics fall easily, freely, and naturally from the fibres, precluding 
the necessity of the tearing, bruising and pulverising manipulation it 
now requires to cleanse and open it, and with all which it is still 
very imperfectly done. Besides taking the cotton just from the 
seed, it is oily and elastic, and works far more kindly into yarns 
than it ever afterwards will. It must be here stated that in running 
the cotton through the gin as rapidly as it is now run, in the neces- 
sarily running it through the picker in the cotton factories to open 
and disentangle it, and the continued severe manipulation it has to 
undergo in the further operations of the beating in the lap machine, 
and extra carding, that, besides the ascertained large amount of 
waste, some seventeen per cent., which now flies off in consequence 
of this treatment, a large quantity of broken up, mutilated, and in- 
trinsically destroyed fibre enters into the yarn, and of which it is 
largely composed. 

* And herein stands out in bold relief the great improvements, that 
the waste by Mr. Henry’s process is diminished, at least ten per cent., 
and the yarn being made of comparatively unbroken and unmutilated 
fibre, is intinitelv stronger, and finer yarns can be made of it with 
greater ease. We all know the length of the fibre is what gives 
strength to the yarn—and the less its manipulation the less the tibre 
breaks, and the less of the downy substance by which it is serrated 
you remove. And to thisdowny substance may be ascribed the ad- 
hesion or aflinity of fibre for fibre, which makes the yarn of cotton 
the king of textiles.” 5 

By this invention it is claimed there can be manufactured a yarn 
fifiy per cent. better than can be made by present methods, and 
which will secure the market of the world, defying competition. 
fhe machinery can be conveniently arranged on the plantation, 
where the cotton is ginned, and very little additional power to that 
which gins the staple will suflice to spin it also. One skilful carder 
and spinner can superintend half a dozen plantations, while the 
women and children on each plantation will be sufficient to spin up 
the crop. Among other improvements resulting from the mvention, 
the following are enumerated :—“ Cotton being spun into yarn, is so 
compressed, that the same number of pounds that now cover over a 
steamboat, exposing it to wet and fire,can on the same sized boat, be 
stowed and protected nicely under cover. Yarn, unlike cotton, is not 
extra hazardous, and insurance will be lessened on it. The freight 
and general charges being on the pound, as they will be on an article, 
doubled in value, will be reduced in the descending ratio one-half. 
Sold by numbers in the ports, its frequent sampling and turning out 
for examination, &c., will be discontinued.jg There is deducted from 
the price which the planter receives for his cotton, wherever he sells, 
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all the losses and charges on it until it reaches Manchester, and also 
the estimated waste on it there while it is being converted into yarns, 
Hence, a system which saves ten per cent. of waste is equivalent to 
adding ten bales to every hundred of the crop. Besides, the saving 
of waste to and in the ports, from damages, sampling, &c., with the 
saving of charges, perhaps ten per cent. more, furnishes, with other 
stronger considerations, the motive to determine the planter to the 
manufacture of his cotton into yarns—and the advantage to con- 
sumers is, that the saving of ten per cent. of waste, is equivalent to 
an increase of the American crop of 300,000 bales per annum.” 

Mr. Henry’s arrangement is not difficult to adopt, as the cost of 
the machinery for the whole process is not equal to the enhanced 
value of the first crop spun.—Boston Journal. 


THE METROPOLITAN DRAINAGE QUESTION. 


Os Friday last we published the letter of instructions addressed by Sir Ben- 
jamin Hall to the C issioners appointed by him to consider and report 
upon the plan for the main drainage cf the metropolis, which was submitted 
to him by the Chairman of the Board of Works on the 22nd ult. Dr. Hodgkin 
has addressed the following letter to Captain Douglas Galton, R.F., the prin- 
cipal member of the Commission :—Observing that the plan at present in 
favour for the disposal of the drainage of London has advanced a stage fur- 
ther in its progress, and is now referred to thyself, with two other gentlemen, 
engineers by profession, I wish without delay to address to thee and to thy 
colleagues my earnest remonstrance against your giving your sanction to @ 
scheme which, after deliberate consideration, I am convinced must, at a great 
expense, be productive of much evil, and preventive of much good.» The 
first-rate engineers and masons who will perform the work, if it be carried 
out, may doubtless triumph over the many obvious difficulties in their way, 
and produce a work capable of eclipsing the cloaca maxima, and placing in 
the shade the monumenta regum of ancient Rome; but if this be just the 
time to throw away four or five millions of pounds on a lasting monument, 
let it, if possible, be a monument of utility, and if not of utility, of orna- 
ment ; but if, instead of being either, it must be buried in the earth, let it be 
buried as coin, to be found as a prize by future and wiser generations, rather 
than as an immense laboratory of poison for present and tuture mischief. I 
enclose for thy perusal two short articles which I have already written on the 
subject when the plan was less advan I do not pretend to have ever 
touched on many questions which demand attention, and on which volumes 
might be filled. 

* The decision which is referred to you is not simply an engineering pro- 
blem. With the engineering points are combined the sanatory, the agricul- 
tural, and the economic. I presume that it will be generally admitted that 
the practical science of the application of town drainage is as yet quite in its 
infancy, and that whilst much is actually under discussion and dispute, 
scarcely anything can be regarded as positively settled beyond the fact, that a 
vast amount of very valuable and much-needed matter is now absolutely 
thrown away. Is it not then expedient to hesitate and wait before adopting 
a plan which must not merely incur, with certainty, a great present and 
future expense, and many inconveniences and evils, with an equally great 
uncertainty of advantage, and which, moreover, must cut off the possibility of 
doing better when knowledge and experience are further advanced? At a 
future time I may ask thy leaye to enter into some particulars belonging 
more especially to my own observation and profession, but 1 am unwilling to 
delay placing before thee and thy colleagues, thus early, a word of warning 
against the plan submitted to you, aud which seems to be mainly supported 
by its advocates because a better has not been offered. It is wiser to wait 
rather than adopt that which is bad, littie doubting that, if time be given, 
there is abundant talent and knowledge in the country to devise and carry 
out measures conducive at once to health, comfort, plenty, and economy.” 

















METROPOLITAN BOARD OF WORKS. 


A MEETING of the Board of Works was held in the Council Chamber, Guild- 
hall, on Friday, to consider the subject of aitering and amending the by-law 
relative to the width of streets and alleys, to the effect that the width of forty 
and twenty feet required respectively shall be understood to mean forty and 
twenty feet of carriage and footway, irrespective of any gardens, furecourts, or 
other spaces. 

Major Lyon moved a resolution to the above effect, which was seconded by 
Mr. Dennis, and agreed to, 

THE MAIN DRAINAGE SCHEME. 

The clerk (Mr. Woolrych) read a letter addressed by Sir Benjamin Hall to 
Captain Douglas Galton, R.E., Mr. James Simpson, C.E., and Mr. James E, 
Blackwell, C.E., to whom Sir Benjamin Hall had referred the plan for the 
main drainage of the metropolis. (A copy of this letter appeared in Taz Ey. 
GinzgER of last week.) 

Some observations were made by Major Lyon as to certain discrepancies 
adverted to in the letter of Sir B. Hall. 

Mr. Bazalgette said, in explanation, that he was not aware of any discre- 
pancies in his designs or reports, On the 2istof November the Chief Com- 
missioner asked him what was the present discharge of sewage trom the 
metropolis. At that time there existed no recent information on the subject, 
and he answered the question off-hand and, to the best of his recollection, of 
the results of former gangings of the sewers ; but that answer had no reference 
to the sizes of the sewers designed by him. Since that period an official 
report had been issued, which showed that the metropolitan water supply had 
been doubled within the last six years. In his last report be had availed 
himself of that information, and had given the present approximate discharge 
of the sewage. But neither the past nor the present flow of sewage at all 
affected the sizes of the proposed main drainage sewers, because they were 
designed to carry off the rainfall and a largely increased quantity of sewage 
due to a future increase of population and water supply. 

It was then moved by Mr. Deputy Harrison, seconded by Major Lyon, and 
agreed to, that the engineer (Mr. Bazalgette) be instructed to give every 
information in his power to the engineers appointed by the First Commis- 
sioner to consider the plan which had been submitted by the Board to the 
Government. 

MR. MOREWOOD'S SCHEME FOR DRAINING THE METROPOLIS, 

Mr. D'Iffanger considered that Mr. Morewood had great claims on the 
public as well as on the Board of Works. He had devoted himself to the 
subject of the drainage of the metropo!is for upwards of 1] years, and had ex- 
pended nct less than £800 in prosecuting his views before Parliament, a com- 
mittee of which had reported favourably of his plan. Many individuals had 
been heard by the Board in support of their schemes, but hitherto Mr. More- 
wood had been refused a hearing. He therefore moved— 

“That the resolution of the Board of the 22nd of Uctober, negativing the 
motion that Mr. Morewood be heard by the Board in support of his scheme, 
be revoked.” 

“Mr. Nicholay seconded the motion, and said it would be but a 
simple act of justice to Mr. Morewood that he should have an opportunity of 
laying his plan before the Board. 

Mr. H. L. Taylor thought it would be very absurd for the Board to enter- 
tain a scheme for the drainage of London when they had already adopted a 
plan which had been referred by the First Commissioner to three eminent 
engineers, 

After some further discussion the motion was put, when on a division there 
were 11 in favour of and 12 against. The motion was therefore lost. 

Mr. Deputy Harrison gave notice of a motion :— 

“ That it be referred to the Works Committee to inquire into the atate and 
condition of the several communications in the metropolis, including the 
bridges over the Thames and the approaches thereto, and to report whether 
the ications and apy hes are adequate to the present and in- 
creasing traffic ; and, if not, the best mode of improving the same.” 

A special meeting of the Metropolitan Board of Works was held on Tuesday 
in the Guildhall, on the requisition of five members, to consider the propriety 
of rescinding the resolution of the Board, which had rejected the memorial 
of the vestry of St. George, Hanover-square, respecting the site of offices; 
and also, on the requisition of seven members of the Board, to re-consider 
and rescind certain other resolutions, in respect to the practicability of 
obtaining a more suitable site for such offices, Mr. Thwaites in the chair. 








SITE OF OFFICES. 

Major Lyon moved that the resolution come to on the 5th of December, 
namely—“ That the letter and resolution from the vestry of St. George's, 
Hanover-square, respecting the site of offices, Dated December 2nd, be not 
received,” be rescinded, 

The Board divided, when the motion was carried by a majority of 9; 16 
voting for it, and 7 against it. 

On the motion of Major Lyon, seconded by Mr. Seeley, it was resolved 
“ That the said letter and resolution from the vestry of St. George, Hanover- 
square, be received.” 

The Chairman then called on Mr Seeley to move the reconsideration and 
rescinding of the following resolution of the Board, passed on the 19th of 
March, viz. :— 

“That it be an instruction to the committee to suspend the adoption of 
any definite plan forthe enlargement of the house in Greek-street until it has 
ascertained whether it may not be practicable to obtain a site in some more 
accessible situation.” 

Mr. Seeley said he was not prepared to make any such motion. He ex- 
pected that some other member would have taken up the subject. 

The Chairman said, unless some member does take up the queation, there 
was no business before the Board. 

Mr Wilkinson said he was prepared to move that the resolution of 19th 
March be rescinded. The Committee had had every opportunity of making 
an inquiry, and had failed in recommending a suitable site; he thought there- 








fore, by rescinding the resolution, it would throw the Board back upon the 
original resolution in favour of Greek-street. He accordingly moved that the 
resolution of the Board of March 19th be rescinded. 

Mr. Seeley said Greek-street was not a central position ; nine members of 
the Board lived westward of it, and 30 lived eastward, while the remaining 
five or six members lived on the north and south. Tower-hill was more 
central than Greek-street, Again, how did Greek-street stand in reference 
tothe population? The whole population of the metropolis was 2,365,124. 
Of these the parishes north and south (which were not much affected by the 
position of the offices) contained 382,000; the parishes on the west 494,000, 
while the parishes in the east contained 1,488,000. The premises in Greek- 
street were inadequate to their present requirements. How much more 
so would they be when once the Board entered upon the execution of their 
great works! He denied that a building upon a new site would cost £50,000, 
He had no doubt whatever that the expenditure could be kept within £20,000, 
while he was certain they could not retain the house in Greek-street at a less 
expense than £10,000. 

After some discussion, the motion was put and negatived by a majority of 
1, there being 15 for it and 16 against it. 

There then remained on the paper the following resolutions, passed on the 
25th of November, the rescinding of which was proposed by the requisition- 
ists, viz. :— 

“That inasmuch as the proposal to take a portion of the site of the former 
Fleet Prison for official premises would involve an outlay of many thousand 
pounds, and as the Board is now engaged in improvements which will impose 
a very heavy taxation on the metropolis, it would be inexpedient at the 
present time to incur such an expenditure of the public money, and that 
therefore the report (of the Committee on Sites) be not adopted.” 

With reference to the erection of a temporary Board-room in Greek-street, 
Mr. D'Iffanger said Mr. Samuel Hemming, of Ciiff-house, portable building 
manufacturer, had offered to erect a suitable temporary building for £1,100, 
and that if the same were given up to him at the end of five years he would 
repay £400 of that sum. 

Mr. Leslie observed that not a single memorial had been presented against 
Greek-street, while there had been memorials representing upwards of 
£5,000,000 of rental and 1,000,000 of the population in favour of that locality. 

Mr. Wilkinson moved, by way of amendment, that the following words be 
added to the resolution: —* And that it is inexpedient to incur any consider- 
able out!ay in the erection of permanent offices at present, but that the Com- 
mittee on Sites be empowered to make arrangements for the temporary 
accommodation of the Board on the premises in Greek-street, at an outlay not 
exceeding £1,500.” 

The Board divided, when there were 15 in favour of the amendment and 9 
against it; but as the Act of Parliament requires a majority of two-thirds of 
the members present, in order to rescind any resolution, it was declared to be 
lost. 

The original resolution was then put, and on a division was also lost, there 
being 7 for it and 15 against it. 

The result, therefore, of upwards of three hours’ discussion was to leave the 
matter in exactly the sume position as it stood before the special Board was 
summoned, 

The Board then adjourned, 





PROPOSED ALTERATION OF NAMES OF LONDON 
STREETS. 

Tue proposal made by the Metropolitan Board to change the names 
of our streets should be looked at very jealously, and accepted with 
much caution, great as the inconvenience may be which results 
from the multitude of repetitions. The time was when the streets 
of London were without properly recognised names, and it is only 
as it were the other day that the houses in the metropolis and other 
large towns were numbered. The previous state of things must 
have been very inconvenient, and explains why a gentleman 
directing a note to a young lady would say,— 

“These for ye hands of ye fair Dame Matilda, at ye Golden Fleece, 
over against the Roaring Lion and Seven Crowns, nigh unto the Conduit 
in Chepe.” 

We wish we knew the name of the person to whom we are in- 
debted for the introduction of the system of numbering the houses : 
he should be honoured. 

Named without concert and according to the impulses of indivi- 
duals, the same names have been applied to streets in all quarters. 
There are thirty-three New-streets, thirty-eight Queen-streets, 
forty-four King-streets, fifty-five Charles-streets, and sixty-two 
George-streets. This is very undesirable: we would gladly have it 
otherwise, and arrangements should be made to prevent further 
multiplication. Nevertheless we should much regret to see the 
names of established streets changed ; in many instances they have a 
historical and peculiar interest,—as, for instance, Watling-strect, 
Knight-Ryder-street, Crutched Friars, Fenchurch-street, the streets 
named from the City gates, Cheapside, Giltspur-street, and a 
hundred others, which tell a story, and cause the passenger to reflect. 
Take, as an example, which occurs to us, the streets built on the 
site of York-house, in the Strand,—George-street, Villiers-street, 
Duke-street, Of-alley, and Buckingham-street, preserving the name 
and title of the last Duke of Buckingham of the Villiers family 
and last possessor of York House, and telling a long story of 
how Henry VIII. took York House, afterwards Whitehall, from 
Cardinal Wolsey; how Queen Mary, in recompense, presented this 
York House in the Strand, then called Norwich House, to the see of 
York, and many things besides. 

The scheme thoroughly carried out would deprive London of all 
its signiticance and suggestiveness, to say nothing of the difficulties 
and annoyances it would cause for along time. Our own Great 
Queen-street, Lincoln’s-inn-fields, is marked down in the com- 
mittee’s report to be changed into Brougham-street. With all due 
admiration of the wonderful man to be thus commemorated, why 
should we lose sight of the fact that this street was named after 
Henrietta Maria, the Queen of Charles I., or give up the association 
with it of Inigo Jones, Sir Godfrey Kneller, and others, in connexion 
with whom it is referred to by name by the writers of their period ? 

Even in newer neighbourhoods the names of streets are not with- 
out significance, and as time advances will become more curious. In 
places which are now pent in by heaps of bricks and mortar, we have 
such titles as the Grange-walk, Crabtree-row, Grove-place, Primrose- 
street, Forest-road, Rose-place, Arbour-square, Pleasant-row, Wil- 
derness-row, Short’s-garden, and even Whetstone-parkR—/unch's 
preserve—which smack of the country, and sustain the memory of 
the original condition of the place. 

Then there are names which record the passing events at the 
period of their erection—Trafalgar-squares and streets, Nelson- 
streets, Wellington-streets, Vincent-squares, Collingwood-streets, 
and so on, commemorating, in a certain way, the men of the long 
war. 

Passing over the places which are of the date of the regency— 
when Charlotte-streets were common in small neighbourhoods, and 
Regent-streets sprang up—we will take a glance at another and the 
most numerous p re of London street names. In one locality, join- 
ing each other, are Ernest, John, Alfred, Henry, Louisa, and Marian 
streets. There are numbers of streets called by Christian names 
which have been given by some thriving man as a mark of affection 
for the different members of his family, as the north country and 
other ship-owners call their vessels the Bouncing Sally, the Eliza, or 
some other name which is suggested by affection. As a natural con- 
sequence, too, we have many Church-lanes, Church-streets, &c., 
which are so called from their position, like some of the main roads, 
such as Tottenham-court-road, Whitechapel-road, and others. 

The names of the late royal family (Gloucester, Cumberland, York) 
have been given to many streets and rows of houses. 

Those who notice the names of streets in the neighbourhood of 
London-wall—such as Basinghatl-street, Redcross-street, White- 
cross-street, Jewin-street, Cripplegate—will find that all have signiti- 
cance. Bridgewater-square was formerly the site of the residence of 
the Bridgewater family, and was the first regular square built in 
London. Near it is the ancient “*Grub-street” of the pocts, in 
which it is said that the family of Milton once resided. After his 
time the street fell into decay, and poets of less note there pursued 
their precarious calling; and then other tenants occupied the place, 
and the name of Grub-street was considered disreputable, and it has, 
therefore, been recently changed to Milton-street. So far as feeling 
is concerned, we should have preferred that the original name of 
Grub-street should have remained, and that some other street should 
have been invested with the name of our great poet. 

The Maiden-lane from King’s-cross seems to be changing to the 
York-road. ‘This thoroughfare, not long since a rural road, has been 
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a Maiden-lane from Battle-bridge since the Saxon time. Why change 
the name? The monstrous effigy of George IV., to which we have 
referred on more than one occasion, has been the means of giving the 
name “ King's-cross” to one of the most important positions in the 
metropolis. Before the erection of that figure of a king the place 
was called Battle-bridge—probably from the circumstance of a great 
struggle having taken place on this spot between Queen Boadicea 
and the Romans. 

Would it not have been better to have preserved the memory of 
this historical event, and called this station “ Battle-bridge,” rather 
than after the abominable work of no-art which has been so properly 
removed ? 

Some of the recently constructed lines of way have been well 
named; the Commercial-road for instance, which leads towards the 
Docks and other great mercantile establishments. The road through 
Islington which leads off towards the north, and which, before many 
years are past, will be as bustling as Oxford-street, has been well 
named the Caledonian-road. Aud in Islington, where the remains 
of Roman work were formerly to be seen, a large street has been 
called the Roman-road. 

In glancing around it is easy to observe that more discretion in 
naming of streets is now shown than was at one time exercised ; and 
while acknowledging that inconvenience has been caused by the hap- 
hazard mode pursued, we must reiterate the necessity for the greatest 
caution in making changes. All England would protest against re- 
christening Runnymede: the whole world would flout the notion in 
the case of Marathon. Many of our streets have the same claim in a 
less degree to be allowed to retain their ancient appellation. 


London must not lose its memories. — Builder. 





BAKING AND THE SMOKE ACT. 


A rew days since a large number of the principal bakers of the 
metropolis assembled at Marlborough-street Police-court to learn the 
decision of Mr. Beadon, the sitting magistrate, in a matter affecting 
the whole trade. About a fortnight ago Mr. Cook, of Coventry-street, 
baker, was summoned, under the Smoke Consuming Act, for not hav- 
ing adopted an apparatus capable of effecting the consumption of 
smoke from his oven furnaces. The usual proof on the part of 
Government was tendered, smoke having been seen to come from the 
chimney shaft, and, in addition, it was stated that Mr. Cook had been 
referred to several of his fellow-tradesmen, who had adopted certain 
patent apparatuses which, it was asserted, fulfilled the conditions of 
the Act of Parliament. The answer to the information was, that Mr, 
Cook had applied the most effectual smoke consuming invention 
known to his furnaces, and that his chimneys did not smoke more 
than, if as much as, his neighbours. Mr. Beadon adjourned the case, 
on the understanding that Mr. Cook would, on a future day, produce 
evidence to show that he had done all that was in the power of 
science to consume the smoke from his furnaces ; and that others in 
the trade had tried the invention asserted to be efficient for consuming 
smoke, and had found them to be useless. Mr. Beadon also intimated 
that if Mr. Cook failed in this line of defence, he must sutler the 
highest penalty, and pay all the costs. 

All parties were in attendance. Mr, Bodkin appeared for the 
Government, and Mr. Thomas Chambers and Mr. Woutner for Mr. 
Cook. 

Mr. Bodkin, after a preliminary statement, called several witnesses, 
the tirst of whom was Mr. Sandison, engineer, of Maiden-lane, who 
after describing the nature of the alleged smoke nuisance on Mr, 
Cook's premises, stated that he gave Mr. Cook the names of several 
bakers in whose furnaces, by the use of a particular apparatus, the 
smoke had*been effectually consumed. 

Mr. Rotley, baker, Woolwich, was called: Had got Von Rothen’s 
apparatus, and his chimney consumed its own smoke eflectually. It 
required two-and-a-half hours to heat the oven. The apparatus was 
effectual, and caused a saving. 

Mr. Ward, baker, of Woolwich, and Mr. Davis, head baker at the 
Milbank Prison, stated that they had used the same apparatus, and 
that it had etlectually answered its purpose. 

Mr. 'T. Chambers, who appeared for the defendant, contended that 
his client had fitted his oven chimney with the best invention at 
present known ; and said that nothing was easier than for scientitic 
men to come into the witness-box, and to pull off some particular 
scientific apparatus. Two inventions had been pointed out, Von 
Rothen’s was nothing but an application of the principle of Arnott’s 
stove; very good for a drawing-room, but useless and mischievous if 
applied to ovens. Davis's patent proceeded on a correct principle— 
that of mixing common air and so getting rid of the smoke, But 
the hollow bars were liable to get stopped up, and it would be im- 
possible to use the apparatus on account of the time and trouble re- 
quired to keep the hollow bars free and clear, He would prove that 
Me. Cook had applied the same principle as Mr, Davis's, but without 
the inconveniences, and that his furnaces consumed their smoke quite 
as well as those titted with fret apparatuses. 

Mr. Powell, of Lisle-street ; Ar. Cuthbertson, Richmond; Mr. 
Boutham, Regent-street ; Mr. H. M. Betin, Bishopsgate-street ; and 
a number of other respectable bakers, gave evidence against the two 
smoke-consuming machines which had been recommended, 

Mr. Beadon considered the defence unsatisfactory, and inflicted a 
fine of £5, the costs being fixed at the same amount. 








ConsuMPTiION OF SMOKE UPON RatLWAYse—On Monday a case 
of some interest was heard before Sherif!’ M’Farlane, at Paisley, in- 
volving the right of the public to compel railway companies to con- 
sume the smoke of the fuel burned in their locomotive engines. Some 
time ago the magistrates of Paisley brought an action against the 
Glasgow and South-Western Railway Company, before Sheritf Glas- 
gow, for having permitted one of their engines to pass through Pais- 
ley, along the line, while emitting dense volumes of smoke. A 
penalty of £5, by one of the clauses of the Railway Companies’ 
Act, was exigible;when a case of this kind was proved. The fact 
of the engine having smoked was clearly proved; but for the 
railway company it was contended that they had done what 
the clause of the act founded on by the conplainer required of 
them—they had fitted up the engine on the most approved principle 
for consuming its own smoke; andthe same engine was capable of 
consuming its smoke if properly tended. The pursuers, in reply, 
urged that, according to the spirit of the enactment, the railway 
company were bound not only to construct their own engines on 
a smoke-consuming principle, but were under an obligation 
actually to consume it, or use a fucl which did not emit smoke. 
The Sherif Substitute, Mr. Glasgow, appeared to be guided by 
this last consideration, and decerned for the pursuers, finding the 
railway company liable to the penalty. ‘This decision was appealed 
against, and partics were heard before Mr, Sheriff M‘Farlane, on 
Monday. Mr. Young, advocate, appeared for the railway company, 
the appellants, and Mr, Patten, advocate for the magistrates of 
Paisley. Sheritf M'Varlane said that the distinction in this case 
was a very narrow one, and there was room for hesitation on the 
matter. The disputed point appeared to be this, whether by the 
clause of the company’s act founded on, they were bound to do any- 
thing more towards the consumption of the smoke of their locomo- 
tives than by constructing them upon the best known principle at the 
time of doing se. 

Important Discovery.—A French engineer in the Russian ser- 
vice, it is said, has succeeded in discovering a process for converting 
common peat into a coal, similar in every respect to anthracite. Per- 
sons who have seen specimens of this artificial mineral state that it 
is equal in intensiveness of heat to common coal, whilst the cost of 
its production is 60 per cent. less, It is also available for making 
gas (1,000 kilogrammes will produce 5,400 cubic feet of gas), coal, 
tar, ammoniac, alcohol, coke, and volatile oils. ‘The discoverer has 
obtained an exclusive patent for the Russian dominions. A company 
on a large scale is being formed at St. Petersburgh, for the purpose of 
working the patent and establishing agencies throughout the whole 
of the Russian empire. 
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HIERON’S MACHINERY FOR RAISING, LOWERING, &c. 


PATENT DATED 


2lst May, 1856. 
































Tuts invéation relates to certain arrangements of wheels and pullyes, 
actuated by a piston working in a cylinder, for the purpose of rais- | 
ing heavy bodies, the required power being derived from steam water | 
or other fluids. In all the modilications of the apparatus the object is 
to obtain a multiplying motion, so that a great haul or lift may be | 
obtained by a comparatively short stroke of the piston, The arrange- 
ments are applicable also to the turning of crane posts or jibs, 
railway turntables, or such like machinery. If found desirable, two 
or more cylinders with pistons and piston rods may be combined, so 
as to vary the power of the machine, by causing the cylinders to act 
separately or in conjunction with each other, according to the degree | 
of power required. 
Figure 1 of the illustrations represents a side elevation, and 
Figure 2 a plan of one form of the apparatus, A’ is a evlinder 
(which may be placed at any angle, or hovizoutally, or vertically), | 
fitted with a sliding piston and piston rod B, for the purpose of | 
imparting motion tu the hauling or hoisting mechanism. — This 
eylinder is furnished with any convenient arrangement of valve or | 
valves suitable for admitting steam, &e., a3 a motive force on either 
sid: of the piston, and of allowing it to escape out of the cylinder | 
again when requisite. ‘To the outer extremity of the piston rod, or 
to a cross-head attached thereto, is connected one end of the chain C, | 
which is wound round and attached to the small drum or pulley D on 
the shaft or axis E, which works in bearings F, I’, in the framing G 
of the apparatus. On the shaft or axis EF is also fixed the second 
drum or pulley H, which is of considerably larger diameter than the | 
tirst-mentioned pulley D. A second chain I is secured at one end to 








the periphery of the large drum or pulley H, and is wound round and 
attached to the third small drum or pulley K on the shaft L, which 
works in suitable bearings at M, M, on the under side of the main 
framing. A fourth drum or pulley N, of larger diameter than the 
pulley K, is fixed on the shaft L, and to the periphery of this pulley 
is secured one end of the hoisting or hauling rope or chain O, this 
chain passing direct to the crane post or jib, or to any other desired 
locality. It will thus be obvious that the apparatus consists of a 
reverse arrangement of the “wheel and axle,” whereby a great 


| length of hoist or haul is obtained by a comparatively short stroke or 


traverse of the actuating piston, such difference being due to the rela- 
tive diameters or circumferences of the drums or pulleys employed. 
Figure 3 represents a more simplified arrangement, but it does not 
produce such a great length of hoist compared to the stroke 
of the piston as that above described; it may be employed, 
however, when a comparatively short lift with more power is required. 
According to this moditication, the second chain I, and pulleys K and 
N, with their shaft or axis L, are dispensed with, the hoisting or 
hauling rope or chain O being attached to the large drum or pulley 
H, and passing thence direct to the crane post, or other desired 
locality. Figure 4 shows a third moditication, in which a spur-wheel 
H' is substituted for the large drum or pulley H, this spur-wheel 


| wearing intoa smaller wheel or pinion K', substituted for the small 


drum K. The hoisting or hauling rope or chain O is attached 
to the large drum or pulley N on the axis L of the spur- 
pinion K!, and passes thence direct to the crane post or other 
desired locality. 


COLLINS’ IMPROVED AGRICULTURAL IMPLEMENTS. 


PaTENT DatED 25rH Marcu, 1856. 
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FIGA. 


Tus invention consists in certain new and improved mechanical 
arrangements designed for the purpose of adapting: one machine or 
implement to four distinct uses, namely, a“ scaritier,” a“ couch 
rake,” a * skim plough,” and a “turnip hoe,” thus dispensing with 
the necessity for and expense of distinct and separate implements 
for the above purposes. The means by which the above improve- 


ments may be made are as follows:—A light iron framework is so | 
sonstructed that the sides are capable of being adjusted nearer together | 


erie 








or farther apart, as also are the land-wheels and shafts, according 
to the purpose for which the machine is required; in like manner 
suitable implements of the ordinary kind are adapted thereto ; for 
example, if required for a scaritier or a skim plough, implements such 
as are commonly used for such purposes are adapted upon adjustable 
| rods, and this applies also to the couch rake and turnip hoe. Figure 
1 exhibits the improved agricultural implement adapted as a scaritier, 


2 


with eleven tines; Figure 2, the same implement as a rake; Figure 3, 





a skim plough ; and Figure 4, a turnip hoe. At each of the foregoing 
figures similar letters of reference denote corresponding parts. The 
framing of this implement is made principally of wrought iron, and 
comprises the following parts:—A front or splinter bar or rail A, to 
which are adjusted the land wheels B, b, and shafts C, pole D, or 
chains and bars E and F, as shown in Figure 1. G, G, are adjustable 
side framings, connected by universal joints at 9, g, to the bar A; 
these framings terminate in handles at H, H, and the handles are 
employed for raising or lowering the tines I, I, or other instruments 
used. These instruments are adjustable in pieces of metal at *; the 
— of metal being also adjustable upon the rod or bar K, as in 

‘igures 2 and 3, or upon rods or bars K, K, arranged and dis- 
posed as in Figure 1. It will be seen, upon referring to Figures 4 and 
5, that the position of the side framings G, G, is altered to adapt 
the machine as a turnip hoe and a skim plough ; the knives or in- 
struments, (L) thereof being of the ordinary kind. 


GAS METERS. 
(To the Editor of The Engineer.) 
Sir,—In reply to the inquiry of “A Gas Engineer and Constant 
Reader” of your journal, I beg to say it gives me much pleasure 
to furnish the information he requires, and to inform him he is 
quite right in supposing the principle patented by Messrs. Crosley 
and Goldsmith is not new, and that their mode of carrying it 
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out is somewhat similar to the plan upon which meters have 
been made and supplied to the public for the last four or five 
years. I may, however, observe that the idea of maintaining 
the water in gas meters at an uniform level emanated from a 
gentleman by the name of Hemming, who obtained a patent for 
his invention in the year 1839. Mr. Hemming’s plan consisted 
in attaching a supplementary cistern to the meter, the arrange- 
ments being such that as evaporation took place the loss was 
made up by water flowing from the cistern; the plan did not, 
however, succeed, the objection being that the water would 
occasionally flow from the cistern in excess and flood the meter. 
I have merely mentioned Mr. Hemming’s plan to give him his 
share of whatever credit there may be due in the matter, as his 
mode of effecting the desired end was not in any way similar to 
the plan proposed by Messrs. Crosley and Goldsmith, The 
next plan, however, that I shall describe, is so nearly like theirs 
that I feel assured had they known of its existence they would 
not have spent their money upon a patent—the more especially 
as they employ a means much more costly and complicated than 
mine for arriving at the same end. However, lest your corre- 
spondent should say all people consider their own geese swans, I 
will refer him at once to the accompanying sketch, and leave 
him to draw his own inference from it. Fig. 1 represents a 
vertical section of the front portion of what I call my compensa- 
tion meter; and Fig. 2 is a section showing the upper portion 
of the wheel and case, with means of preventing the wheel from 
being perforated. Through the outlet of the meter in Fig. 1 is 
the spout, the top of which is adjusted to the water level *, and 
surrounding this is a box B, B, precisely the same as Messrs. 
Crosley and Goldsmith employ. The top edge of this box is cut 
to the same level as the spout; on one edge of this box is affixed 
a small bearing C, and working on this bearing is a light lever 
carrying a scoop D, the opposite end of this lever being connected 
by a rod to a small crank E, fixed to the end of the shaft. Now 
it follows that, at every revolution of the shaft, the crank E 
revolves with it and causes the scoop to take up a small quantity 
of water from the outer cistern and convey it into the box B, 
and thereby maintain the proper water Jevel. F, F, are the 
floats connected to one valve and so arranged as to close it 
when the water is reduced in either cistern. To prevent the 
wheel from being perforated at the outlet, a piece of tin, G, Fig. 
2, is jointed to the top of the case at H, and slightiy tacked with 
solder at the opposite end; and should any attempt be made to 
punch a hole in the wheel the solder gives way and allows the 
tin to drop and prevent the meter from: working, by coming in 
coutact with the catch I, which is soldered into the wheel for the 
purpose, With reference to screwing down the meter and 
sealing up the unions and plugs, the plan is so well known to all 
gas engineers that further nutice of it is quite unnecessary. 
Fearing I have trespassed too much on your valuable space, 
Meter and Gas Apparatus Works, C. R. Map. 
January 6, 1857. 





* 1 believe the idea of making the top of the spout the water level emanated 
from Mr. Alexander Wright; it is a good plan, as it quite prevents the meter 
frow being overcharged with water. 





Tur Bripcewarer Founpry.—Mr. Nasmyth retires from the 
concern, having realised all that he desires, and wishing to devote the 
remainder of his life to pursuits whic h are more congenial, but are 
incompatible with the close attention which business demands Mr. 
Robert Wilson succeeds Mr. Nasmyth in the active management of 
the works, which will still be carried on under the sty le of the late 
tirm. 
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GREAVE’S IMPROVEMENT’S IN THE PERMANENT WAY OF RAILWAYS. 


PATENT DaTED 15TH May, 1856. 












































Tuis invention relates to a description of cast-iron permanent way, 
and to certain improved modes of jointing rails with a new form of 
rail for economising the tyre iron. In carrying out the first part of 
the invention sleepers are employed, to which the rails, whether flat- 
bottomed or foot rails, are rivetted or otherwise secured. These 
sleepers are made of cast-iron, and in some cases they are made 
round (with one or more corrugations round the centre for giving 
strength), oval, or in the form of a ring; the concave side in all 
cases being placed towards the ballast ; when they are in the form of 


a ring they may be rolled out of a ring of bar iron. These sleepers | 
will enclose the ballast on all sides, except when in the form of a | 


ring, when the ballast will be visible in the centre. In some cases 
the rails and sleepers forming one line of roadway are connected 
together by tie bars, to preserve the gauge and angle of the rail. In 
order the more effectually to equalise and economise the iron of the 
tyres of the whecls a rail is employed, the stalk of which may be out 
of the centre, the inner edge of the working surface of the rail only 
being employed as a guide for the wheel flanges, or the usual section 
of rails may be employed with a flange added, rising above the 
working surface on the outside of such rail, to act as a guide as the 
wheel flanges now do, so as to bring into work that part of the tyre 
which is now turned off and wasted. For railways laid in the streets, 
or at those places on railways where horses are employed, paving 
blocks of iron are used in which the rails rest (where rails are 
required). These blocks will be hollow, of a square or hexagonal or 
other form, flat on the surface or nearly so, and packed through a 
hole in the surface of such blocks, and will be cast with projections 
on them as foot-hold for the horses. 

Figure 1 is an end view, and Figure 2 a plan of a sleeper, rail, and 
tie bar, the curved dotted lines showing the form of the sleeper. a 
js the rail; 4, the wood key; c, the sleeper; d, the tie bar; and e, 
another method of tieing the sleeper to the opposite one when the bar 


d is not employed; f, f, are strengthening ribs. Figures 3 and 4 | 


represent in end and side elevation an improved method of jointing 
rails. ais the chair as now used, or it may be made a little wider in 
the jaw: 0b, the rail; c, a splicing plate or fish; d, a wood key; e¢, e, 
screws tapped into the rail. In some cases the screws and screw bolts 
may be dispensed with, and when the fish plate is of cast metal, a 
stud may be cast on the same, and if of wrought iron a short pin is 
inserted to prevent the rail from travelling or moving endwise in the 
chair. In Figure 3 is shown the screw screwed into the rail; but 
instead of this a washer may be used fitting the recess in the rail and 
secured by a nut, or the bolt may be screwed into the washer and 
the nut may be dispensed with. In some cases the key may be made 
of cast-iron instead of wood, and it and the fish plate may be cast in 
one piece, and secured by a bolt or screw or bolts and screws. When 
the fish plates are used unsupported, the screw or bolt may pass 
through a plain hole in the outer fish and be screwed into the rail, 
then pass through a plain hole in the inner fish, and finally through a 
nut to retain the inner fish in its place. In Figures 5 and 6 are 
shown a modified form of sleeper, which is strengthened on the 
bottom by a wrought-iron tie bar, shown at a, a, which is placed in 
the mould previous to casting the sleeper, and the cast metal is run 
round the ends of such tie bar; by this means the fracture of the 
sleeper in a line with the rail is prevented. is along jaw cast on 
the sleeper. Figure 7 is a plan of an improved cast metal roadway 
or pavement, showing a line of railway laid down with it. a, a, are 
the hollow cast metal boxes, which may be of a hexagonal, square, 
or other form, with the opening or hollow space placed downwards, 
such boxes having holes, as shown at c, ¢, at or near the surface, 
through which they may be packed or beat up without breaking the 
roadway or stopping the traflic; b, 6, represent the rails; and d, d, 
rojections or ribs cast on the boxes as foot-hold for the horses. 
These cast-iron paving boxes may be cast slightly tapered towards 
the lower part, so that when in their places they will form an arch, 
supported by the ballast or material used as a bed or foundation. 
These boxes, on which the rail rests, are cast in halves, as shown in 
Figure 8, leaving room for the flange «f the wheel to work. When 
east slightly tapered or smaller in diameter at the lower side, the 
tendency of the traffic will be to keep them tightly pressed together, 
excluding the moisture, and forming one compact mass. The ribs 
or projections d, d, may be cast on an iron plate, or “ chilled,” to in- 
crease their durability. The patentee lays no claim to a cast-iron 
ao. nor to the use of cast-iron boxes, excepting when such 
xes are made with a hole or aperture at the top for the purpose of 
packing or beating them up when depressed. He describes several 
moditications in the forms of sleepers, the method of securing the 
rails, and in the form of chairs; the principal features, however, of 
he invention are described above. 
































| BAIRD’S METHOD OF FREEING THE WOOL UPON 
SKINS FROM BURRS, &c. 
PatENT DATED 26TH May, 1856. 

Tuts invention consists in the employment of revolving arms, beaters, 
or switches, brushes, or elastic springs, made to act by manual or other 
power upon the face of the wool while being held between rollers or 
otherwise, in order to beat out burrs and other extraneous matters. 
Hitherto it has been the practice to pick out the burrs by hand, and 
however dexterously the manual operation may be performed, it tears 
out a portion of the wool er fibre from the skin as well as the burrs, 
| whereas, by the employment of beaters, made to give a spring-like 
| blow or switch, little or no fibre is removed with the burrs. 


Fic.l. 

















Fig. 1 is a perspective view of one of the machines complete; 
Fig. 2 is a vertical section, showing the boards on which the skins 
| are placed on an incline; and Fig. 3 is a view of one of the beaters 
or switches. The boards, instead of being inclined, may be placed 
horizontally. A, A, are the side frames of the machine, secured 
together by one or more girders or stretchers B, B. C is a shaft, 
which works in bearings in the frame, A, and has keyed on one end 
the spur wheel, D, which gears into the pinions, E, E (one only of 
which is seen in the illustration), fixed on the shafts, F, F, to which 
the beaters are attached. G, G, are the beaters, which are preferred 
to be made circular; thev have fixed on their periphery prongs or 
pickers a, a, for removing the burrs from the wool. The shaft, C, is 
driven by hand, steam, or any other power, which actuates the spur- 
wheel, D, and pom ge | the pinions, E, E, which cause the 
beaters, G, G, to revolve. To the pinion shaft is attached the fly- 
wheel, H, to regulate the motion of the machine. I is the board or 
table on which the skins or pelts to be operated upon are placed. 
This board is suspended by hinges at the end, b, to one of the girders 
or stretchers, B, B, and supported at top by suitable springs, ¢, ¢, 
fixed to the frame, A. The board and springs are so arranged that 
when the skins pass through the machine, in the event of there being 
any inequalities on the surface, the springs allow the board to yield 
and thereby prevent any part of the skin or pelt being injured. Any 
elastic substance is placed across the machine to make up for the 
thick and thin parts of the skin, and so cause the pressure to be as 
equal as possible in everv place. Water is allowed to pass over the 











skins during the process, and is admitted through the perforated pi 
| K, which is placed in the most convenient part of the machine. The 
| apparatus can be made double-acting, as seen in Fig. 2, where the 

skins are admitted at either side; or single-acting. When the 
| machine is started, the skins are placed by an attendant on the 
| board, I, and allowed to pass up and down, or straight through the 
machine underneath the beaters, until the burrs or other extraneous 
matters have been entirely removed. Any number of beaters are 
employed, according to the size of the machine. The boards can be 
placed in any position most convenient to the operator; but the 
manner in which it is preferred to place them is as in the arrangement 
shown at Fig. 2, where the washing process has the greatest advan- 
tage. The beaters can be made, if desired, with straight edges, 
although the form preferred is circular. When brushes are employed 
they may be placed in any suitable position, and worked by eccentric 
or rotary action. 


MAXWELL’S TAPS FOR DRAWING OFF LIQUIDS. 
PATENT DATED 20TH May, 1856. 
Tuis invention consists in so constructing taps employed for drawing 
off liquids as to enable them to be readily connected with the vent 
peg for admitting air into the vessel containing the liquid to be 
drawn off, and is designed to obviate the objection attending the 
ordinary solid vent peg, consequent upon leaving it out of the barrel 
to which it is applied. Fig. 1 exhibits a side elevation of the im- 
proved tap, showing the adaptation thereof to a cask or barrel shown 
partly in section; Fig. 2 is a similar section of the tap, drawn to an 


FIG.1. 
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enlarged scale. At Fig. 1, A denotes a portion of a cask or barrel ; 
8, the improved tap, inserted thereinto in the usual way. The con- 
struction of this tap will be better understood by reference to Fig. 2, 
where it will be seen that it has small holes a, 6, formed therein, 
corresponding with openings ¢, d, formed in the plug C, when the 
plug is so turned as to establish a communication between the inside 
of the barrel and the external atmosphere, the effects of which is to 
admit atmospheric air into the upper part of the barrel by the open- 
ings a and b, and the elastic tubing D, the ends whereof are respec- 
tively fixed to the opening 6 in the tap B, and to the hollow vent peg 
E, which should be fixed air-tight in the barrel, and simultaneously 
with such admission of air. The liquid flows out of the barrel by the 
opening e in the tap B, but upon shutting off the tap, the openings a 
and b are also closed, and the communication with the atmospheric 
air cut off, thus preserving the contents of the barrel therefrom in a 
simple, efficient, and unerring manner. In order to prevent the setting 
of the plug in the tap, and to ensure as near as may be perfect con- 
tact of such parts, a cork lining or annular piece of cork fis inserted 
into it as at Fig. 2. 





A New Srecies or Steamer.—Some time since a company was 
established in Glasgow, under the recently-passed Limited Liability 
Act, for the purpose of introducing to the waters of the Clyde a 
steamer of a new manner of build; and this vessel was lately launched 
from the building yard of Messrs. Tod and Macgregor, at Meadow- 
side. ‘This vessel has created very great interest during the pro- 
gress of her construction, and it is plain that, if she realises the intent 
of her originator, or inventor, she will be the precursor of a complete 
revolution in the steameraft of the British isles. She is from the 
design of Mr. George Mills, and is altogether of a very novel and in- 
geniousconstruction. She is not a twin, although composed of two 
distinct bodies; but is what her inventor calls a divided vessel— 
resembling, in short, an ordinary steamer cut down the middle longi- 
tudinally, with a powerful single paddle-wheel between. The object of 
Mr. Mills is to obtain immense breadth without greater resistance tothe 
water than that offered by an ordinary steamer, and thus to secure 
cabin and passenger accommodation of a capacity hitherto quite 
unknown. Thus, this experimental steamer, although only 140 feet 
in length, has no less than two saloons and four smaller cabins, the 
dimensions of which quite outstrip anything that has as yet been seen 
on the Clyde, even in the case of the largest class steamships. This 
is easily accounted for by the fact that not only the ordinary deck- 
room, but the space occupied by the wings and paddle-wheels, is 
thrown into the area set apart for the saloons and chines paddle- 
wheel, according to the new mode, working below the saloon flooring 
in the centre of the steamer. Accordingly, in this little vessel the 
main saloon, which is forward, is large, and occupies the bow portion 
of the ship, it is 70 feet long, 24 feet broad, and 8 feet in height, 
being principally composed of plate glass. It is fitted up in a gorgeous 
styl>, and corresponding to the deck of ordinary steamers ; the pas- 
sen ers, while enjoying the comfort of shelter or warmth, can see all 
a und them, as if placed on an open deck. Above this saloon, how- 
ver, there is an upper promenade deck for those who desire to enjo 
the breeze. In the fore part of the vessel there is placed a little 
paddle-wheel, the floats of which stand vertically to the passing water, 
so as not to obstruct the progress of the steamer. This is called the 
“‘manceuvrer,” and serves an imporfant purpose—that of turning or 
manceuvring the vessel while going alongside or leaving a pier, and 
thus rendering unnecessarv the use of poles or ropes. COPED hg 

Rewarp To Workmenx.—Mr. James Napier, the engineer, of 
Glasgow, hasj ust presented handsome new-year’s gifts to twenty of 
his principal workmen. ‘These consist of American cooking-stoves, 
with full sets of family cooking utensils. 

Nene Vauiry Draiwwace Works. —The commissioners have 
appointed Mr. John Fowler, C,E., as their engineer-in-chief, to carry 
on these important works, originally commenced by the Jate Mr, 





Rendel, C.F. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





WHITGREAVE'S LOCOMOTIVE. 

« Adhuc sub judice lis est.”” 
Sir,—I entirely agree with you in thinking that we have had 
quite enough of this “wheel” subject. Some people appear to 
me to become more confused the more they look into the ques- 
tion. We now have Mr. Jewsbury falling out with Mr. Elliott 
about the possibility of turning one wheel, “ Tyro” differing 
with “Old Engine,’ Mr. Kean admitting that the wheels will 
turn, which the others denied, and he now proposes the old 
difficulty about one wheel's speed being greater than the other. 
If all these gentlemen would make a small working model, they 
would soon get the answer to all their difficulties. I made a 
working model of Mr. Thornton's proposition, and I found it 
impossible to turn the wheels without the eccentric which he did 
not show, 

Mr. Kean has a positive impossibility in his diagram—the two 
crank pins and eccentrics on the horizontal line are both placed 
inside the wheels ; one should have been out, the other in (if I 
understand him right). 

If one wheel moves faster than the other, I am sure I need not 
tell these geutlemen how to overcome this difficulty. I must 
give them credit for this, though they did not see how it was 
possible to make the wheels turn at all until I told them. 

I now wish this subject farewell until I have the pleasure of 
showing you and your readers a large working model, as before 
promised. JOSEPH WHITGREAVE, 


Rugeley, Jan. 6th, 1857. 


Sir,—I observe in Tar Encrnger of the 2nd inst., in Mr. 
Jewsbury’s letter, a correction (pseudo) of a statement in my 
letter to you of the 5th ult. May I request po insertion of 
the following few lines, showing tbe error of Mr. Jewsbury’s 
“ correction ?” 

I stated that if the engine were constructed with the cranks 
in the vertical position and set in motion (the engine being sus- 
pended, the wheels free from the ground), one wheel would con- 
tinue revolving and the other moving backwards and forwards 
through an are of somewhat less than 180°. This is quite 
correct, Upon steam being admitted behind the piston (no 
matter which way), motion would be imparted to the cranks, and 
one crank would at the end of the stroke attain the horizontal 
position, Some external cause would determine which crank— 
such as that which belonged to the heaviest wheel—as it is to be 
imagined both wheels would not weigh alike to an ounce. When 
one crank was horizontal the other would be somewhat short of 
that position, on accouns of the connecting reds being too long; 
and upon the return stroke the horizontal crank would proceed 
onwards to the horizontal again, the other crank being forced to 
go back to nearly the horizontal again, and so backwards and 
forwards. The reason of the same wheel always reciprocating, 
is simply that the other one, having originally obtained the lead 
—going through 180° while the ore goes through less than 180° 
in the same time—has a greater velocity aud consequently a greater 
momentum, which will carry it round and round, forcing the one 
to reciprocate, 

With respect to Mr. Whitgreave’s engine, I considered his 
letter of the 19th ult. so intemperate that I would not answer 
it, but as I am now writing I will point out the following objec- 
tion (among many others) to its working, as he explains it. 

Clearly he is wrong in stating his eccentrics are always to be 
with the full to the centre of the axle; if they be made free to 
play on the crank pin and in the eye of the rod they will (in 
theory) answer the purpose required ; but (and mark the Sut) the 
friction that is induced by such an arrangement is enormous. 

Without troubling you with the details of the calculation, the 
following is pretty nearly correct for a train running express, 
with say 300 strokes per minute :—-Since the eccentric must run 
as fast as the crank, the friction of the eccentric in the eye of 
the connecting rod will be about 440 yards—} of a mile—per 
minute! and of the eccentric of the crank pin nearly half— 
about 200 yards per minute! And this friction takes place in 
four places, H. Exsrort, Jun. 

Hastings, Jan. 2, 1856. 

WHITGREAVE'S ENGINE, 

Sin,—Mr. Whitgreave is a brick, and as such I would hold out 
to him a helping hand. It is really too bad to allow so many 
heavy weights to remain on so good a back and not to come to 
the rescue, Mr, Whitgreave has merely made the same mistake 
as the man who took the length of his connecting rod from the 
piston cap piv, with the piston at half stroke, to the crank pin 
when its centre was set in an horizontal line with the centre 
of his crank shaft—he merely forgot that there was a thing in 
question commonly called a versed sine, and the consequence 
was, that as the clearance for his piston at the cylinder bottom 
was less than this versed sine, he merely knocked that bottom 
out. Mr, Whitgreave may, however, get over this part of his 
difficulty by working his cylinder in a vertical slide, the length 
of which shall be equal to the length of stroke of the piston, 
which slide, if he can by his very powerful inventive genius 
make serve for a slide valve fitted with steam-tight inlet and 
outlet ports, he will have conferred on the locomotive com- 
munity a great fact. JA 

Plymouth, 8rd Jan. 1857. 











WHITGREAVE'S LOCOMOTIVE—STEEL FIREBOXES, &c. 
Srr,—After Mr. Whitgreave’s explanation and defence of iis 
locomotive, I confess myself more at a loss than before. I was 
willing to give him credit for an oversight, but I cannot now 
believe in his eccentric ideas—the question remains where it was 
at first, but with an indefinite length of stroke shortened by 
means ofan eccentric, but bow applied, or with what eccentric, 
remains to be seen, I never wished to give him credit for 
making his engine the same as Mr, Bodmer's, for he disclaims 
the use of two pistons, He is, however, right in saying that 
Mr. Bodmer’s cylinder would be double the length of that in his 
engine ; that it would use double the quantity of steam when 
doing double the work, I will also allow ; for there is double the area 
of piston exposed to the steam : this point he seems to overlook. 

The two reversing links shown in the drawing certainly mean 
as much as his eccentric circles on the crank arm, he either 
means two, or there is a mistake in the drawing. The position 
of the cylinders as I have said before is uot new. The arrange- 
ment of piston rod and connecting rod is clearly a mistake ; 
perhaps he will favour us with a sketch of the application of the 
eccentric, and a diagram of the working positions of cranks and a 
definition of whut is an eccentric. Your correspondent, Thomas 
Harrison, does not prove that the theory I quoted (not given 
as my own opinion) was incorrect. There is a certain quantity of 
oxygen held in the water—and because the receiver of an air 
pump when exhausted allows the water contained therein 





to boil, it does not follow that the water has become par- 
tially decomposed by being converted into steam and so de- 
prived of its oxygen. Water is frozen by the loss of heat 
necessary to maintain its fluid state. Ice formed during 
agitation contains no air bubbles, but, under ordinary cir- 
cumstances (as Wenham Lake ice), the upper portion is filled 
with air bubbles in straight lines, as if, in endeavouring 
to make their escape, they became entangled among the crystals. 
Water in the process of congelation has the power of rejecting 
everything — ¢onsequently all the air the water contains is 
expressed. When water is said to boil it proves the presence 
of air by its ehullitioti— whereas if thete weré fo air it would be 
a merely heated mass losing its own nature and refusing to boil. 
Such was the theory I attempted to quote, and it will be 
clearly understood from the above remarks. The use of steel 
for fireboxes and parts of steam boilers is worth recording. Tube 
plates of cast steel have now been in use above twelve months 
with perfect success. The increased strength of the steel plates 
renders them more durable, and therefore boilers may be made 
lighter when made of this material than when iron is used. 
Perhaps some of your correspondents will favour us with their 
experience in these matters. I have heard that Messrs. Mar- 
riott and Atkinson of the Fitzalan Steel Works, Sheffield, has 
been the means of introducing this material for fireboxes. 

A GRADUATE. 





WHITGREAVE'S LOCOMOTIVES. 
Srr,—In my last letter I find I made a mistake in the ap- 
proximate figures, for circumferential speed of wheel at each 
half revolution, The figures should stand thus: for9 feet 
5 inches and a half, read 9 feet 11 inches, and for 8 feet 6 and a 
half inches, read 8 feet 1 inch, Your insertion of this will 
greatly oblige, J. Kean. 
Liverpool, Jan. 5, 1856. 





PATENT LAWS. 

Sir,—The discussion on the present state of thé patent laws, 
now obtainable through the pages of your valuable paper, will, I 
hope, assist in bringing about a better state of things. We 
hailed the late alteration in, or rather modification of, the old 
patent laws as a boon to the poor inventor ; a little examination 
will, however, dissipate the glare attending this idea, and show 
us that it is the capitalist who gains almost exclusively by the 
change. Under the old laws an inventor took his scheme to the 
man of “ monied means,” and after setting forth the pecuniary 
advantages which would attend the patenting of such or such 
an article, he succeeded in getting his invention secured, reserving 
to himself a portion of the profits only for his management in 
its production, and, if the thing prospered, both the inventor 
and the capitalist were well paid. If, however, a failure of 
success ensued, then the inventor turned his attention to some 
thing else, and the capitalist lost his money—a fate realised by 
many a man who was too sanguine in the anticipation of the 
success promised him by the more sanguine inventor. 

The new law came to the aid of the capitalist only in most 
cases, for what per centage of our working mechanics (and this 
is the class which supplies the Patent Office with most of its 
work) can manage to put by from his earnings money enough to 
pay some £30 or £40 for the specification and enrolment of 
a patent? ' 

The inventor has now to seek the capitalist, as before the law 
was altered—the only advantage given him by the new law being 
the greater chance he may have in finding more people who will 
advance the sum of £50 or £70 than he would for the sum of 
from £350 to £500. 

The capitalist has in the present state of the law an undue 
command over the liberty of his partner, the inventor. He may, 
at the end of either of the periods allowed by the law for the 
extension of the patent right, suspend the payment of the in- 
stalment required, and thereby deprive the inventor of his legal 
rights. That such freaks should be played by the capitalist at 
the expense of his own revenue seems rather anomalous ; but to 
prove that such anomalies do exist, I will give a case which is at 
present under my own notice, 

About three months ago, a manufacturer of a certain kind of 
engine was apprised by his manager that, by a very small addition 
to the cost of the machine, it might be made much more efficient 
in the production of the articles it was intended to supply. 
After a due investigation of the question, it was decided that a 
patent should be taken out in the names of the manager and his 
employer conjointly, and the profits arising from the sale of the 
improvement or the license to use it should be equally enjoyed 
by both—the employer finding the whole of the costs. The 
patent was duly enrolled, and the first instalment paid. During 
the manufacture of the first machine after this, the employer 
meddled with the details to such an extent that the inventor 
considered it would tend to the disparagement of the patent im- 
provement; and so it turned out—orders which otherwise would 
have contributed to their mutual benefit were rescinded, and an 
unpleasantness was established between the two parties to such 
an extent as to lead ultimately to their separation; and the in- 
dentures being in the hands of the employer, the means of profit 
were taken from the inventor, and the fruit of his exertions 
rendered abortive by the capitalist making a sham sale of his 
portion of the patent to a person wholly unable to work it, until 
the expiration of the first period, when it will be allowed to slip 
through by the non-payment of the second instalment. 

Now, had it been under the old laws, the large amount of 
money required would have been a protection, in as far as that the 
capitalist would hesitate before he would allow so large a portion 
of his capital to lay unproductive, or to be lost altogether on the 
person who had ventured to interfere with an unfair prerogative ; 
but having only spent a comparatively small sum to him, he 
could afford to sink it for the mere gratification of having 
brought, in his view of the case, his dependant to bis senses. 

If the law were so formed that the public treasury became 
the capitalist in these matters, and charged a percentage on the 
proceeds of all patents for the protection it afforded to inventors, 
it would reap a much larger revenue than it now does; for 
under such circumstances a person, however poor, by submitting 
his invention to a properly constituted inspectorship, would, if 
his invention were approved, secure the benefits himself without 
fear of being cheated of the result of his labour and exertion, 
and the country at large would reap a benefit in two ways, by 
realising a large revenue from the rents of such patents, and the 
community by the enjoyment of many valuable results of the 
genius of our working men who are now deprived of an op- 
portunity for its development. Joun ANTHONY. 


Plymouth, 50th December, 1856. 





Str,—l beg room in your paper for a few remarks on the late 
attack upon Mr. Dunn, of Manchester, which I consider most 
unjust and unwarrantable. Mr. Dunn was doing his best to 
give us an outline of the abuses of the patent laws, &c., and for 
his kindness, pains, and trouble, he has received a very unmanly 





attack upon his valuable patent for steam boilers. The letters 
of Mr. Shaw are evidently not those of an “Engineman.” He 
states he has not money to purchase a patent, and therefore 
wants it very cheap. He marks out Mr, Gilman’s patent, and 
then turns round upon it again ; he annoys himselt at the words 
“of precise duplicate” in Mr. Dunn’s patent. What would an 
engineman care about the word “precise?” I have no doubt 
Mr. Dunn meant “as near as practicable,” or duplicate as near 
as boilers could be expected to be made. We don’t measure 
boilers with a Whitworth’s measuring machine, to the 100th 
part of a millimetre. If I may be allowed, I should say that 
the person who wrote that letter ought to be compared toa 
precise old patent quack ; and I hope Mr. Dunn will not be led 
into any argument upon such a paltry subject. Mr. Dunn is 
too well ktiowf in the mechanical world to be doubted, as to his 
taking advantage of any one’s patent; he has a well stocked and 
retentive mémiory of practical facts, and has had such experi- 
ence as many would be proud of, which he has gained by honest 
industry, close application, and perseverance. About 20 years 
ago he was a first-class young workman, not 20 miles from here ; 
we next hear of him as chief foreman and draughtsman at a 
most extensive railway works in London; then in the service of 
the Dutch Government in Holland; then, again, manager of a 
large engineering firm in Lancashire; and now the managing 
partner of the Windsor-bridge Iron Works—which works he 
established himself undef very great difficulties. Mr. Dunn 
has connected himself with the best engineering institutions 
of the day, ahd associates with men of the highest talent and 
ability. If we are to get information respecting the patent laws, 
their uses and abuses, where are we to get it from, if such 
people a¢§ Mr. Dunn are to be potinced upon when they wish to 
give us their own experietice? I wish prosperity to Mr. Dunn, 
and I hope he may défive a benefit from the many useful and 
valuable inventions he has brought out for the general good of 
matikind. T. G. 
Ranelagh-street, Liverpool, Jan. 5, 1857. 


Srr,—I thank you for the insertion of my communication of the 
24th ult. Permit me to reply to the question which you have 
put, viz. :—“ Supposé every user of 4 steam-boiler does not agree 
to my proposal, what do I gain by not getting a patent.” 

My answer is, that although the first cost of obtaining a 
money-tadking patent on a patent to protect an invention of real 
utility is comparatively now a trifle—say £60 ; but, in the event 
of a challenge, the experise of defending such is not diminished, 
it may cost £600 of £6,000. Even these figires are short of 
what was expended by the original patentees in the Hot-Blast 
case, in defending their rights. 

My method of purifying the water ofa steam-boiler is as simple 
and original, so far as I know, as the application of heated air 
was for smelting iron, Yet I do not know, when the principle is 
enunciated, who may come forward and say that is nothing new ; 
but I have not the means to hazard such a contest. 

I have been unavoidably present during some important trials 
of patent right, and I am yet puzzled, from the doctrine I have 
heard laid down by the judges, to understand on what principles 
of British jurisprudence patents are granted at all. 

Manchester, Jan. 6, 1857. AN OLD Boizer. 





PATENT LAWS REFORM, 

Sir,—Observing in several of your recent numbers many sugges- 
tions on this important subject, which appear to me very crude 
and impracticable, I consider ita duty I owe the Manchester Pa- 
tent Law Reform Association, of which I have had the honour of 
being hon. sec. since its establishment in 1850, to say that such 
propositions have not emanated from, nor been entertained by 
that body. The principles they have advocated are founded 
upon equity and reason, namely, justice between inventors and 
the public, and a cheap practical working of the system of passing 
patents. Their first memorial to the Government in 1850 stated 
their views to be: first, that inventors ought to have every pro- 
tection for their inventions consistent with the public welfare ; 
second, that they should not be subject to more expense in ob- 
taining that protection than is absolutely necessary to maintain 
an efficient staff of officers necessary to cenduct the business of 
the office. 

Now the Patent Law Amendment Act of 1852 is based upon 
these principles ; but the fees on stamp duties have proved to be 
more than is requisite for the efficient working of the act ; there 
is a large accumulating fund every year which was not expected. 
At several interviews I had in 1850 and 1851, with different 
members of the Government, on the subject of small fees, they 
were all afraid that the reduced fees would make the patent sys- 
tem a burthen on the country, the contrary being the fact. If 
the Government will relinquish their claim to the surplus, there 
will be no difficulty in appropriating it equitably. And if the 
Attorney and Solicitor-Generals can be induced either to relin- 
quish their fees, or to appoint scientific commissioners to act 
under them, the present laws will be sufficiently perfect for all 
practical purposes. Butifwe ask for a new scheme of patent 
laws, and a new judicial code of laws for carrying out the same, 
with other extravagant plans that have been suggested, we shall 
defeat our object and only disgust sensible men. 

17, Cross-street Manchester. E: J. Huaues. 


DUNN'S BOILER. 
S1r,—I promised in my last to cut short my letters, as your 
space is too valuable to be used for improper attacks, &e. How- 
ever, the letter of Mr. Shaw must have a reply. 1 will make it 
as short as possible. 

He «tates :—“ I thought Mr. Dunn would have answered me in 
amore gentlemanly manner.” He then speaks of the boiler, 
which I will notice presently, this being his attack. Further on 
he says :—“‘I have never been favoured with an account of its 
evaporating power.” Did he ever look for it, or ask for it? 
First, I did not for one instant think I was communicating with 
Mr. H. Shaw, engine-man, Oldham Road; I did, however, think 
that such a man might represent the writer. I therefore prepared 
all the required documents asked for, and sent a proper person 
to find Mr. H. Shaw, engine-man, of Oldham Road; but behold, 
there was no such man to be found! And when I began to 
reflect, I judged that no engine-man in Lancashire would lend 
himself to such a paltry attack upon my or any other person’s 
patents, knowing as I do that the engine-men of the manufac. 
turing districts are a highly respectable, as well as responsible, 
body of men. 

I shall now, therefore, want a name for my assailant, as there 
is no Mr. H. Shaw. It is said there is nothing in a name, so I 
will call him Mr, Shark, until I get his proper name and address. 
Many of his questions are replied to in my last letter, and many 
more were replied to some months back, when one of his finny 
tribe assailed me before. I have no doubt his intention is to 
walk round my patent, and get my practice for nothing, a new 
patent for little more, and so on. 

I should have described the difference of the old patents, that 
































January 9, 1857. 


THE ENGINEER. 
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will not work, and my patent boiler, which possesses many ad- 
vantages over the others, but thought it unnecessary, as many 
persons have seen my plaus, which were laid before the Society 
of Mechanical Engineers upwards of a year ago, and on which oc- 
casion I tried some valuable experiments before the Council the 
day after at Windsor Bridge Iron Works, and which explanations 
have gone the rounds of all the mechanical papers. There can 
be little occasion for my repeating what has been already said. 
I will only add that I have had the pleasure of sending some of 
my boilers out to Australia, Peru, the mining districts of Dur- 
ham, and to manufacturers in Lancashire, and that the coals 
used are less than the Cornish or other ordinary boilers of that 
class; and further, that I have proved each part to 250 lb. pres- 
sure on the square inch before leaving the works. I hope, how- 
ever, to have, in the course of two or three months, some new 
matter for your readers upon this class of boiler, as I have 
received several testing steam gauges, indicating as high as 
three thousand lbs. on the square inch, and for which I intend 
to find something to do very soon. THomas Dunn. 
Windsor Bridge Iron Works, Manchester, Jan. 5th, 1857. 





Srr,—Mr. Dunn's letter is now come to maturity, and the 
working-men of this country can see that he is right after all 
the opposition he has met with. I have been saving money for 
some time to geta patent out, and I shall certainly look before 
I buy a dissolving one. I think Mr. Dunn could not have put 
it in plainer terms than the pastry-hat ; every man wearing a hat 
can well imagine the fix he would be in if one should dissolve 
in a shower, just at the time it was most wanted, I don't 
exactly understand his registry plan. I can, however, see thata 
man must deposit a little to make his registry known, and that 
he gets paid for all his time and trouble, besides three times the 
amount he has laid down. If this is the case we work more 
surely as working men, than running the risk of making up a 
patent and being pounced upon by every old book reader in the 
world. I cannot think that Mr. Shaw is trying to improve the 
position of the working-men of this country at all: in fact his 
letters show that he is driving at Mr. Duun’s patent boiler, a 
matter which will not do him any harm, as all the enginemen 
and firemen in this country are obliged to him for making 
exertions to stop the extensive explosions which have been going 
on for some time. 

Did he not offer to lend any boiler owner the use of his 
testing apparatus to prove their boilers, so that they could be 
proved for a few shillings, and their weak places repaired in 
time? He also disinterestedly says in bis offer “call in your 
own engineer or boiler maker to advise with you as to what is 
to be done,” &e. 

There are hundreds of men who like myself, heartily thank Mr. 
Dunn for his general good feeling and assistance when necessary, 
to men in our position, and if other gentlemen in high position 
would copy his example we should soon have a number of the 
barriers removed that now check our advancement ; and talent, 
wherever exhibited, would meet with its proportionate reward. 
Mr. Dunn is too well known to suffer in any degree from asper- 
sions thrown out that might lead to wrong conclusions. 

A Locomotive ENGINEER. 

LocomotiveWorks, Oldham-road, Manchester, 

Jan, 3rd 1857. 





S1r,—I see in your last week's paper an attack upon the boiler 
designed by Mr. Dunn of Manchester, from which it would 
appear that he knows nothing about a boiler. I have much 
pleasure in stating that I have known Mr. Dunn for many years, 
and I believe their is not an engineer in this country who knows 
the merit and demerit of a steam boiler better than he does. I 
recollect several instances in which Mr. Dunn has been called in 
to meet eminent engineers from Lancashire and other places, 
and on all occasions his judgment has been highly appreciated. 
If you can find space for the above I shall feel greatly obliged, 


Northwich, January 6th, 1857. James Gipson. 


DEPOSIT IN BOILERS. 
Sir,—I have forwarded to you a packet containing specimens of 
the deposit taken out of our boilers after a month’s work. We 
use the water of the river Irwell, which is exceedingly dirty to 
be seen, but I still think the thickness of the incrustation might 
be diminished, I take the liberty of addressing you on the 
subject as Iam of opinion that we are in great danger of an 
explosion, as it seems to me that if the scale was suddenly to 
become loose, the water would come in contact with the hot 
plate, and cause a very rapid generation of steam. Perhaps you 
or some of your numerous correspondents would kindly inform 
me of some plan which would remedy the evil to some extent, 
as we have tried several, but hitherto without much success. 
Manchester, 5th January 1857. “ AERIGENETES.” 
[We have seen a boiler kept very clean by arranging a mud 
collector in the form of a very large inverted funnel at the end 
furthest from the furnace. The funnel should have a blow-off 
pipe at bottom. —— 
STRENGTIL OF IRON BEAMS. 
Srr,—Mr. Fairbairn, in his recent work on ‘Cast and Wrought 
Tron,” states that for bridges and warehouses cast-iron beams 
should not be loaded with more than } or { of the breakin 
weight. I beg to send youa formula of my own, which gives ung 
safe load equally distributed in ewts., at | the breaking weight : 
59 
8 = — where 


S = safe load in ewts., equally distributed ; 

@ = area of bottom flange, in inches ; 

d = depth of beam, in inches ; 

L = length between supports, in feet. 

Should the above be considered useful to your numerous 
readers, by inserting the same in Tak Encinxer you will 
oblige Rost. H. SKAIrE. 

1, Hallfield-street, Bradford, Yorkshire, Jan. 3rd, 1857. 


LAUNCHING THE GREAT EASTERN. 
Srr,—Having travelled some little of late, and met with various 
persons who have travelled more than I have, I find that there 
is not a city, town, village, or hamlet in the three kingdoms in 
which the scientific men do not marvel at the building of the 
mammoth ship, or, we may say, iron warehouse, now laying in a 
forward state of completion on the banks of the Thames. To 
hear the thousand and one schemes for launching her is marvel- 
lous. There is, however, no doubt that the engineer who designed 
her himself, or in connexion with the builders, have had plans 
arranged and matured for letting her into the water. Although 
they are gentlemen of experience themselves, they will not, I 
am sure, be annoyed at the young engineers of this country 
making known their own crude ideas for effecting this feat. It 





is very certain after she is launched everybody will say it was 


easy enough. We read of smaller vessels having been moved 
some distance overland in ‘ Emerson’s Representatives of Man,” 
article “ Swedenborg the Mystic,” page 48, where he says :— 
“He performed a noble feat of engineering in the year 1718, at 
the siege of Frederickshall, by hauling two galleys, five boats, 
and a sloop, some fourteen English miles overland for the royal 
service.” Considering the date at which this feat was performed, 
we may conclude that these vessels were very much smaller than 
those of the same name built at the present day; but the diffi- 
culty must, nevertheless, have been great. I have heard of many 
propositions for launching the Great Eastern; the one most 
likely was from Mr. Richard Brown, proprietor of one of the 
st dock-yards in the Salt Rock district of Cheshire. This 
gentleman’s dock-yard lies on high ground on the banks of the 
river Weaver, which is narrow and deep; so that the vessels are 
generally built broadside to the river, and are packed upon two 
slides, with cradles to match. The ends of the slides generally 
hang over the sides of the river bank, and are ten or twelve feet 
above the water, so that the vessel is thrown into the river after 
the cradles leave the slides. 

Mr. Brown proposes to lay timber slides all the distance under 
the mammoth iron ship, not more than four and a half or five 
feet apart, and so arrange the timbers that nearly an equal bear- 
ing would be obtained, at least three times the width of the 
vessel, and more than its length, with cradles properly formed 
to equalise the bearing. Tuomas Dunn. 

Manchester, Jan. 6, 1857. 








RAILWAY BRAKES, 
Sir,—Being a reader of Tuk Enoinrerr, I have noticed in it 
several articles on brakes for carriages, as preventives of acci- 
dents, and it seems desirable to be able to brake all the carriages 
at one and the same time, and the difficulty of this seems to be 
in the connexion between one carriage and another. Without 
saying anything about those plans that have been submitted to 
your notice, I beg leave to inform you that I have a very simple 
plan to connect the carriages together, which will act in any 
position in which the carriages can be placed, whether close to- 
gether or otherwise, or when turning round a curve. The 
arrangement, which may be easily fixed to the carriages, will be 
understood by reference to the accompanying sketch, which 


























shows a side elevation of a continuous brake without the con” 
necting coupling. The brakes are fixed upon the centre of the 
axles between the wheels, which will prevent the axles when 
they break off close to either of the wheels, as they mostly do, 
from falling on the line, the brake sustaining them. This plan is 
better than that now in use, inasmuch as the common brakes 
press upon the wheels and have a tendency to thrust them out 
of their proper places, pressing the axle against the axle boxes. 
The brake shown in the illustration has no tendency to force the 
wheels out at all, for the wrought iron stays 6, b, sustain all the 
pull required. One thus constructed will also be more 
powerful than when acting upon the wheels, because there is 
more surface for friction; the wood part of this brake ¢, ¢, being 
4 in. or 44 in. wide, will have twice as much bearing, and isa 
regular and continuous clip. As the wood wears away the pins 
d, d,can be made to suit it; the racks and pinion e are not 
liable to get outof repair; and the worm and worm wheel f on 
the continuous shaft g, forms a simple and strong arrangement. 
The brackets /, 2, and ¢, are of iron, and made to bolt to the 
wood framing of the carriage, and may be made to suit any 
kind of carriage. The whole of the apparatus is intended to be 
fixed under the carriage floor. The coupling is made of iron, 
simple, strong, and pliable, and not liable to get out of repair. 
It is connected at the ends of the shaft g, at /, k, altogether 
making an arrangement that can be worked by the guard in his 
van, or the engineman on the tender, separately or together, along 
the whole length of the train when it is in motion. As I am 


only a working man, I cannot take out a patent for the arrange- | 


ment; but having got over the principal difficulty, viz., the mode 

of coupling the carriages, I shall be glad to furnish any gentle- 

mun or company with the particulars if they desire it, by apply- 

ing to me as under. H. B. 
Post-oflice, Bilston, Dec. 27th, 1856. 





THEORY OF THE CRANK. 
Srr,—I thought the old-fashioned notion of loss of power by the 
crank had exploded, but as such is not the fact, perhaps I may 
hazard the following remarks on the contents of a letter which 
appeared in last week’s ENGINEER, signed “ The Old Engineer.” 

Iam sorry I cannot agree with him, just with respect to the 
history of the crank. I believe the following to be the more 
¢orrect version :—Watt’s intention was that of applying the 
¢rank to his rotative engines; he made a model (which worked 
well) but neglected to take out a patent, probably owing to the 
fact of there being nothing new inthe crank itself, but simply 
in its application. Not so Mr. Pickard, whose patent is dated 
1780. This compelled Watt to look for other means to accom- 
plish his object, and, after several schemes, he finally adopted 
the sun and planet wheels, which are in their action precisely 
the same as the crank, and partake of all its irregularities, the 
only advantage they possess is that of doubling the number of 
revolutions, and thus reducing the weight of the fly-wheel. 

Secondly, I think your correspondent has made a slight error 
in resolving the pressure, and would submit the accompanying 
diagram (Fig. 1) to his notice. He will find the force passing 
through the connecting-rod increases with the angle, and when 
the crank is square with the rod, the force to turn the crank 
with its full leverage is greater than that acting on the piston ; 
but at this point the piston is travelling proportionally quicker, 
thus causing neither loss nor gain. 

Let a 6, represent the crank (in any position), a c, the con- 
necting-rod (of any length), ¢ d, the direction and force on the 
piston. Continue the line a ¢, to e and g, and make the line d e, 
square with ¢ d, a kh square with ab; make a, g, equal toce, 
and draw the line gh, parallel to a b: thened, equals the 
direction and force on the piston, d ¢, that on the guides, ¢ e¢, 
or a y, that passing through the connecting-rod, g h, that 
tending to compress the crank, and a h, the force tending to 
turn the crank with its full leverage ; the direction and force on 
the bearing will generally equal a g, but are in some measure 


‘ 





dependent on the position of the bearings and the way the power 
is taken from the crank-shaft, 

If your correspondent will now take the trouble to construct 
the diagram (Fig. 2), he will find it in area equal to a parallelogram 
whose base line equals the diameter of the circle, or 2 X a 6, and 
whose height equals the force on the piston, ore d. The area of 
the first figure will represent the power given out at the crank- 
pin in half a revolution, and the second the power given out by 
the piston in travelling from one end to the other of the cylinder. 


ae 


FIGURE 1, 





FIGURE 2. 


Let i j, equal half the circumference of a circle, whose 
diameter is twice @ b, divide the line i j, and the half circle into 
the same number of equal parts (say eight), and having found the 
tangental force, a h, for each of the eight positions of the crank, 
prick them off on the lines, k, 7, m, &c., draw a boundary line 
through these points, and the figure is complete. 

Greenwich, 5th Jan., 1857. R. V. J. Knicut, Jun. 


Sin,—The “Old Engine’s” letter on this subject, in your num- 
ber for January 2nd, will, doubtless, call forth several replies ; 
and in offering one myself, I do so as adding one to the number 
from which you will have to select those you deem suitable for 
publication. 

The same fallacy as the “Old Engine’s” is introduced into 
“ Warr’s Dynamics,” and other similar treatises, and I am, there- 
fore, the more desirous of exploding it—if I can. In the first 
place, referring to the diagram accompanying the “Old Engine’s” 
letter, I think it would be better to assume the crank to be in 
the position of the line D, C, as involving a simpler investigation 
of the action of the power; for in that position we can suppose 
that for a very short distance the power acts on the crank pin 
in a direction coincident with its own motion, and in the line of 
the connecting rod—the oblique action being confined solely to 
the communication of the power from the piston rod to the con- 
necting rod. Now, if we suppose the resistance transmitted 
through the connecting rod is composed of a direct pressure, re- 
presented by C, A, and a lateral strain represented by B, C, the 
dimension B, C, indicates the proportion of pressure which tends 
to increase the friction of the piston rod cross-head in its guides ; 
but the actual loss by friction from this cause is only a very 
small per-centage of that proportion—of pressure. Thus when 
the strain B, C, is acting downwards, it is equivalent to an in- 
erease of weight in the crosshead, and the friction upon the 
underside of the crosshead is inereased in proportion to such in- 
crease of weight or pressure. Now the outward pressure of the 
packing rings of a piston increases the friction of the latter in its 
cylinder. But we might as well sey that this friction in the 
cylinder absorbs an amount of power equal to the outward pres- 
sure of the packing rings, as that all the strain or power repre- 
sented by the line B, C, is absorbed by the friction of the cross- 
head, 

Resistance must be overcome for power to be expended—that 
is, motion must take place; but as the crosshead is not sup- 
posed to move laterally, none of the power represented by the 
line B, C, can be absorbed or “ lost” in that way beyond the very 
small per-centage consumed in friction. 

I think there is a want of completeness in using mere lines 
to indicate the direction and proportion of forces, and to illus- 
trate their action, in considering the transmission of power by a 
crank, Power is made up (when time is not considered) of pres- 
sure and velocity, and should, I think, in illustrative diagrams be 
represented by figures of two dimensions, namely, by areas. 
Thus the breadth of a parallelogram would represent pressure, 
and the length, velocity. If the “Old Engine” will perform a 
series of geometrical operations showing at different points of 
the stroke the power given out by the piston, and that trans- 
mitted by the crank, using areas or surfaces instead of lines, I 
think he will find out where all the power (which he calls “ lost 
force”) goes to; and he can have no objection to do this, as he 
has suggested a somewhat similar “ recreation” to his friend 
“Tyro.” Should he be at a loss how to set to work, I will send 
a fuller explanation and a diagram on some future occasion, 


Glasgow, Jan, 5, 1857. Goose QUILL, 








MARINE PROPULSION, 
Sra,—From recent thoughts upon this subject I am convineed 
that the ponderous machinery now employed for the propulsion 
of steamers mighé be entirely dispensed with. No doubt what 


I have stated may appear almost incredible at first to some, buts,» 


I hope to be able to give satisfactory proof (as far as theory is 


concerned) for what I have stated. And in the first place I insist ( 


that great inert strength is unnecessary for causing matter dis- 

advantageously placed to pass through water or any other medium, 
Hence lighter machinery might be used, and the paddles or , 

screw would resist the action of the waves equally well, And 


secondly, an infinitely faster motion might be given to the axle , . 


connected with the paddles or screw, the crank of which might 
be considerably shortened according to the speed required. . 
a simple contrivance, namely, that both of the piston rods shoul 


not approach the dead points at once, no fly wheel need be used, «» 


which is always useless in engines having more than one cylinder, 
, An OBSERVER. 
[Rather incredible, certainly; but perhaps our friend will be 
able to persuade Messrs. Penn and Son, or Messrs, Maudslay, to 
discontinue the use of fly wheels !] 





Tus Inox Trapve.—tIn reference to an advertisement in our 
Journal of this day, headed “ Cort's Testimonial Fund,” we extract 
from the Encyclopedia Britannica the following remarks by Mr. 
William Fairbairn, F.R.S.:—“ Mr. Cort’s Inventions.—It would be 
a difficult task to enumerate all the services rendered by Mr. Cort to 
the iron industry of the country, or sufficiently to express our sym- 
pathies with the descendants and relatives of a man to whose me- 
chanical inventions we owe so much of our national greatness. It is 
perhaps not generally known that Mr. Henry Cort expended a fortune 
of upwards of £20,000 in perfecting his inventions for puddling iron, 
and rolling it into bars or plates; that he was robbed of the fruit of his 
discoveries by the villany of ofticials in a high department of 
ment, and that he was ultimately left to starve by the apathy and 
sellishness of an ungrateful country. When these facts are known, 
and it has been ascertained that Mr. Henry Cort’s inventions have 
conferred an amount of wealth upon the country equivalent to 
£600,000,000 sterling, and have given maintenance and } 
to 600,000 of the working population of the land for the last three or 
four generations, we are surely justified in referring to services of 
such vast importance, and in ae | the principle that substan- 
tial proofs of the nation’s gratitude should be afforded to rescue from 
penury and waut the descendants of such a benefactor.”—Mining 
Journal. 
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CARRETT’S IMPROVEMENTS IN MOTIVE-POWER ENGINES. 


PaTENnT DATED 28TH APRIL, 1856. 
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Practick having now, as well as theory, long since proved unques- |: Crank, having a good long connecting-rod, and combining an arrange- 
tionably that high-pressure steam (not wiredrawn but properly ex- fe of parts, which are at once both strong, simple, direct, compact 


panded), before being condensed, is the most economic means of de- 

veloping motive power, it is, therefore, an important question, what is 
the most fitting form of engine to convert such means into a perfectly | 

uniform and continuous motion with the least first cost of construc- 
tion and the least after cost in working and maintenance? That the 
ordinary single-cylinder condensing beam-engine, of any considerable | 
size, can be advantageously made permanently to stand a severe | 
pressure, of say 100 Ib. steam on the square inch, without extraordi- 
narily heavy and cumbersome parts, may reasonably be questioned ; 
and, also, how such an engine, upon whose piston there is, at one 
part of the stroke, this 100 Ib. full steam-pressure, and, at another, 
only about 5 Ib. above the atmosphere, can be expected to give out 
a uniform power without the unavoidable necessity of a1, enormous 
fly-wheel, or coupling a pair of engines at right-angles. The com- 
yund, or “ double-cylinder engine,” has so far, it is generally 
believed, proved its superiority, both in economy of fuel and in de- 
veloping an even intensity of motive-power from the ever-varying | 
impulse of high-pressure steam used expansively ; we may in justice, | 
therefore, look in this direction for the most favourable results. | 
The above illustration shows one of the modes of constructing a 
“ direct-action ” 
pressure steam, which embodies considerable improvements ia this 
class of engines. It is the invention of Mr. W. I. Carrett, of Leeds. | 
The construction will be sufficiently clear from the illustration, of 
which the left-hand half represents a vertical section, and the other 
half an elevation. The high-pressure steam is here expanded twice in 
one cylinder instead of in two separate cylinders, according to the 
manner of compound engines, before it is suffered to pass into the usual 
condenser. The steam cylinder or cylinders may be placed in any 
convenient position relatively to the crank, the one shown being 
thought by the inventor tobe one of the best, as entirely avoiding 
objections to which the horizontal eylinder is subject, without 
sacrificing its direct action, and presenting one of the simplest 
and most compact form of engine that can readily be obtained. | 
A, B, is the steam cylinder, of which the piston P forms a part of | 
the trank C, which also works in the cylinder or chamber D, forming 
part of the cylinder bottom. Both piston and trunk work steam- 
tight against their respective surfaces by metallic rings in the usual 
manner, The chamber D having its sectional and delivering valves 
¥, E, attached, in connexion with condenser G and the hot-well H, 
thereby becomes the air-pump of the engine, of which the trunk C is 
the plunger: The high pressure steam being first admitted into the | 
steam-chest I by a suitable slide or other valve, along the part J 
it exerts its first and superior impulse upon the lesser or annular 
area of the piston P, where, by a partial expansion it effects the up 
stroke of the engine in connexion with the vacuum, at the same time 
ting on the opposite surface of the piston. As soon as the 
piston’s stroke is completed the return is effected by re-admitting 
the same partially expanded steam on the other side, which exposes 
the full area of piston upon which to complete the expansion. Thus, 
the entire operation of the double-cylinder engine is effected by one 
cylinder, which, with a small addition, forms at the same time the 
alr-pump ; the whole being placed in direct communication with the 





compound cylinder condensing-engine for high- | 








easily accessible, and not too heavy and cumbersome. L, is the 
exhaust passage passing round the cylinder and through a series of 
tubes, in the chamber M, into the condenser G ; around these tubes the 
feed-water circulates, on its way from the pump N, to the boiler. 
The supply to the boiler is heated thus (afterits passage through 
the pump), by simple means to 200 deg. from the waste steam, im- 
proving the vacuum and saving some 110 deg. of heat usually ex- 
pended on the feed-water from the hot well mentioned. 

* We have by this means a simple form of a condensing compound 
engine, which will give out with great economy a uniform intensity 
of power from a high pressure of steam worked expansively, the whole 
being “direct action” and carried on one base-plate and heating the 
feed-water up to boiling point. A cold-water pump is readily added, 
when required, but, which, for convenience, is omitted in the sketch. 
The steam cylinder being effectively coated with a good non-conduc- 
tor, it is proposed by the inventor further to keep the ram or trunk, 
K, heated by steam constantly at full boiling pressure (or higher 
when convenient), thereby effecting, by more eflective means than a 
‘steam jacket,” to develope the full powers of expansion. It may 
be well here to observe that, by duly proportioning the annular space 
to the full area of piston relatively to the pressure of steam, the 


| average effective pressure can be made equal for the two courses of 


the piston’s path. The example given makes allowance for the 
weight of moving parts, giving the engine when in steam no prevail- 
ing tendency for the bottom centre. 

At a future time it is proposed further to illustrate these patent im- 
provements as applied to mining operations, when the circumstances 
are different, and the cylinder is placed directly over the shaft pump, 
the main duty of the engine being effected by the “ up-stroke” or 
“ lift” of the piston, having its annular area suitably increased. 





FOR DRAINING OR DRYING 
LAT, &c. 
Patent DATED 16TH May, 1856, 

Tne nature of this invention consists in causing a continuous stream 
of wet grain to pass over a revolving perforated disc or concave shell, 
through which the moisture passes, and over which the grain (which 
is supplied near the centre) is carried by its centrifugal action. 

The illustration represents a vertical section of the machinery. 
a isa vertical shaft, revolving below in the footstep, 6, and above in 
the bearing, c; to the shaft, a, is fixed the boss, d, to which are 


MARTIN'S MACHINERY 
WI 


| attached six or other convenient number of arms for supporting the 


concave shell or disc, ¢, which is made of wire-work or perforated 
sheet metal. The circumference of the concave shell or disc, e, is 
attached toa ring of angle iron, f, which, in revolving, just passes 
clear of the angle iron, g, attached to the circumference of the 
stationary concave receiver, A, into which the water passes through 
the shell or disc, e, is collected; the lower end of the receiver, A, is 
provided with a spout, i, by which the water is carried away. The 
insides casing, j, guides the grain to the centre of the machine ; the 
circumference of the casing, j, is also provided with an angle iron, 4, 
which is attached by brackets and adjustable serew-nuts to the studs, 





1, fixed in the beams, m; these beams and the brackets, 2, support 
the receiver, A. Near the lower end of this receiver the shaft, a, is 
rovided with a washer to prevent the water from running down the 
ower part of the shaft, the hole at the bottom of the receiver, h, 
being sufficiently large to allow the shaft to revolve within it. The 
outer casing, o, is to guide the drained or partially dried grain into 
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the requisite receptacle ; the space between the angle-iron, f, and the 
casing, 0, is closed by the curved plates, s. The purpose to which 
this improved centrifugal-action machine is particularly applicable 
is for draining or partially drying Egyptian wheat, and the mode of 
operation is as follows:—The grain, after it has been washed, is run 
into the inside casing, j, and falls on the boss, d; the centrifugal 
action of the concave shell or disc, e, then causes the grain to creep 
up the sides thereof until it arrives at the outer circumference, over 
which it is projected, and then ,it drops into the outer casing, o, and 
falls, in a partially dried state, through the orifice,p. The water 
thrown off by the wet grain passes through the wire or perforated 
shell or disc, e, and is collected, as before stated, by the receiver, A, it 
is then conveyed away through the spout, i. The shaft, a, and the 
concave shell or disc, e, are put in motion by a strap passing around 
the pulley, g, or by other suitable means, By this improved machine 
a continuous stream or supply of wet grain is rapidly drained or par- 
tially dried. 








NEILSON’S IMPROVEMENTS IN FINISHING YARNS, &c. 
PATENT DATED 21st May, 1856. 


Tus invention relates to the treatment, preparation, or manufacture 
of the tiner classes of yarns, suiting them forthe manufacture of fine 
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muslin and other goods, more especially such muslins as are to be 
embroidered or manufactured into “ sewed muslins.” 

The yarn when in the cop form, for example, is first steamed or 
boiled in water, and is then boiled in starch or any other suitable 
dressing material. ‘The cops are then transferred to a frame, such as 
that represented in the illustration, and being placed in a row upon 
skewer holders, as at A, the yarn B is drawn.off them and passed over 
a guide rail C, whence it descends into the box D. This box is sup- 
plied with starch or other suitable dressing material, and is heated by 
means of steam, which is conveyed into it by the pipe E. The yarn 
B passes beneath this pipe E, and being well saturated with the dress- 
ing material, leaves the box D, and proceeds onwards between glass 
pillars F, round one of which each thread may be turned, if necessary, 
to the rollers G. Each thread is passed between these rollers G and 
once round the upper one, if necessary, to prevent its being drawn 
too rapidly off the cop. From the rollers G the yarn B passes through 
the guide eve H to the spindle and flyer at I. The yarn is wound 
upon the bobbin J by the ordinary spindle-and-fiyer action. Itis at 
this stage that a high degree of twist is given to the yarn, the starchy 
treatment removing the tendency to untwist, which the yarn would 
otherwise have. The starchy treatment also causes the loose fibres to 
be well incorporated with the body of the yarn, so that the finished 
material presents a comparatively fine and smooth appearance. The 
steam pipe E may either be carried through both ends of the box D, 
or the end of the pipe may be turned up inside the box for the steam 
to blow out upon the surface of the starch. 
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TO CORRESPONDENTS. 


R. H. 8.—The tables you refer to would, no doubt, be very useful, but we cannot 
promise insertion until we know to what extent they go. We are always glad 
to publish anything likely to be of service to our readers. 

An Inventor. — You had better write to the Patent Office for a copy of the specifi- 
cation, which will contain the drawing you require . 

Feurr.—Tredgold's work is still the best of the large works, A thorough know- 
ledge is only gained by reference to several books. 

A. B. (Lille.)\— We will endeavour to get you the information you require next 
week. 

A Crvit Encmeer (Chester).— We have not forgotten our promise, but have 
not been able to complete the subject as soon as we expected. 

W. W. (Brussels).— We will answer your question, ¢f possibie, next week. 

J. M., Susscawer (Chatham).—You had better write to the Patent Office for a 
copy of the specification, enclosing stamps to cover its cost and postage. 

T. B. (Hyde).—Are you quite sure that what you speak of is a fact? If it is, 
the weight on the roller must be less. 

A. Z.—The circumference will be 21°991 inches. 

C. G. P. (Parker-street, Drury-lane).— We should not thint there would be 
any difficulty in selling the articles you refer to. They differ so little from 
those generally used, that we cannot conceive their being objected to. They are 
sold to firms as well as to agents. What is your price for the whole of them? 

We are compelled to postpone the publication of several letters and replies to 
correspondents. 





RAILWAY AXLES. 
(To the Editor of The Engineer.) 

Sir,—I find in Tae Enotieer of last week an illustration of a railway 
carriage axle, by a correspondent at Norwich, signed “J. H.C.” Such 
an arrangement would be a direct infringement upon my patent axle, 
illustrated in your Number for September 12th, page 497. I shall feel 
obliged by your informing your readers that my patent axle is at work, and 
that a full report of it will be shortly advertised in THe ENGINEER. 

4, Little Goodwin-street, Hull, Dec. 31, 1856. Gro. HaRRIson, 

—_~— 

POCKET INSTRUMENT. 
(To the Editor of the Engineer.) 
Sir,—If your correspondent, Christop Geldard, will communicate 
with J. B., at 8, Friendly-place, New Town, Deptford, he may obtain 
any information he requires respecting the Pocket Instrument, which 
appeared in No. 52 of your Journal. J. B. 

Deptford, Jan. 6, 1857. 

MEETINGS FOR THE WEEK. 

InsTITUTION OF CiviL ENGINEERS, Tuesday, January 13th, 8 p.m—*“ On 
the Submarine Telegraph,” by Mr. F. R. Window, Assoc. Inst. C.E. 

Society or Arts, Wednesday, January 14, 8 p.m—On “ Honduras, 
its History, Trade, and Natural Resources,” by Mr. R. Temple. W. S. 
Lindsay, Esq., M.P., inthe Chair. 








Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
is half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they All. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mn. Bexnanp Luxton, Engineer-office, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tax Enorvesn, 32, Bucklersbury, London. 
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NOTE BOOK. 
REFORMATION OF OUR “ ROUGHS.” 


THERE are few subjects of greater importance to any 
civilised community, or which require more careful con- 
sideration, than that of the best mode of dealing with its 
criminal members: in other words, the destruction or 
reformation of its “roughs.” It appears a subject of such 
vast difficulty as hitherto to have been more than a match 
for all our political economists, all our philanthropists, and 
all our statesmen put together. In uncivilised societies 
matters are managed much more easily than with us. 
With them Davy Jones’s locker is made large enough to 
contain all obnoxious members. The Ci ws or the Black 
Feet, although very fond of palaver, would no more think 
of palavering over the question of what they should do with 
one of their own “ticket of leaves,” if they had any—which 
they haven’t—than they would think of consulting with one 
of their own buffaloes the propriety of their eating him. 
With them anything that is in the way is immediately 
very sensibly, and as a mere matter of business, put out of 
the way, whether it be a Black Foot’s squaw or a Crow’s 
cat. Their mode of treating troublesome persons is quite 
as free from complication as the code of jurisprudence by 
which their punishments are enacted. Retribution being 
effected by the agency of a “simple lever,” of precisel 
the same kind as those used by some patentees with such 
telling effect in the production of new motive powers. 

To us, however, the proper treatment of a hundred or a 
thousand vagabonds, whether bred and born as such, or 
having only recently completed their education in the vil- 
lanies of life, is a problem as yet very far from being satis- 
factorily solved, but which is, nevertheless, one that must 
immediately occupy the attention of Parliament. 

In the discussion of this matter, embracing as it does the 
whole question of secondary punishments, it is scarcely 
probable that anything like unanimity will prevail. The 
subject is so wide, involves so many considerations, and is 
capable of being treated in so many different ways, that 
the wonder is not that all who think about it are not of the 
same opinion, but that any three or four persons can be 
found to entertain similar views. 

We are pre-eminently a practical people: of this there is 
no doubt. Indeed, our practical propensities are of so 
inveterate a nature that we never look further into any 
ey than is absolutely necessary, in order to deal with 
the facts as we find them. We are made painfully aware 
of the existence of a desperate class of men, having 
neither respect for the rights of property, nor respect for 
the lives of those among whom they vive or, in fact, little 
respect for their own lives; and the question we ask our- 
selves is—What is to be done with them? We rarely 
dream of inquiring how they became what we find them, 
or what steps are n in order to prevent their ranks 
being continually replenished, as disease or the gallows 
relieves us of their presence. 

In all the various plans proposed for dealing with 
criminals, it seems to be considered as essential that a plan 





to be effective must not only provide for the number at 
present on our hands, but must also show how an increasing 


number can be provided for in perpetuity. Thus, against 
the foundation of a new penal settlement, it is argued that 
so soon as free labour is attracted to it, the criminal popu- 


lation would be expelled, and we should then have to begin 
in some other place, and so on until every available spot 
of land on the globe—or, at least, such parts of it as belong 
to us—would be covered. Each settlement in its turn 
refusing to become the receptacle of the scum of our people 
here. This view of the question seems to pre-suppose the 
absolute necessity of our continuing to breed criminals as 
we have hitherto done. Whether they have been con- 
sidered in any way necessary to society as objects caleu- 
lated to bring out the better qualities of our nature, in the 
shape of charity and forbearance, we do not know; but 
certain it is, they have been allowed to grow up just as 
weeds are suffered to thrive in ill kept gardens, and are 
allowed to rob the sustenance of their respectable horti- 
cultural inhabitants. 

We have always considered that much good could be 
done by the employment of criminals in the execution of 
public works ; and our views in this respect have lately 
received some confirmation by receiving inquiries from a 
gentleman standing very high in his profession, and one 
who is now engaged in a most important work on the west 
coast of England, as to how it would be possible to get 
the assistance of some 200 convicts, which he assures us he 
could now most usefully employ. 

We have no doubt that there are other engineers who 
would gladly do what was possible in bringing about so 
desirable a solution of the difficulty which now engages the 
attention of the public; and whatever the ultimate success 
of this principle of employing convicts in the execution of 
public works might be, it surely would be worth a more 
extended trial than it has yet received. The work alluded 
to, and which involves nothing but quantity of labour, is of 
that nature which would apparently admit of almost any 
amount of classification being mover | out, and we see no 
difficulty, if the Government took the matter earnestly in 
hand, why a beginning should not be made. 

We hold that there are two things absolutely necessary 
in dealing properly with criminals ; the first is, that they 
should be usefully employed, and not in grinding the air; 
and that they should be so placed as to render successful 
their efforts to obtain employment after the expiration of 
their terms of punishment. 

We may preach to all eternity about the rights of pro- 
perty, but to a starving man it will avail nothing. As the 
stomach empties so the head fills with ideas of the best 
means of replenishment; and unless we can scheme out 
something that will make an empty stomach comfortable, 
we only waste words and time in trying to reform criminals, 
unless, at the same time, we give them the means, if they 
desire it, of obtaining an honest living. We cannot see 
why a man, if kept working at some useful labour for a 
given time, should not be allowed to save sufficient money 
to enable him to emigrate as a free labourer to any place 
where labour is required, and where, by industry, a living 
could be obtained. Were this the case—were proper 
classification adopted—we feel sure that three-fourths of 
our criminals would be effectually provided for, and the 
remainder, those whose career gives no hope of reformation, 
should be kept during life under surveillance, but yet 
allowed certain privileges if their conduct seemed to 
warrant it. 

How can we expect anything of a man to whom we 
deny _—_ ? This world would indeed be a vale of misery 
if men did not hope. It is this that makes them indus- 
trious, makes them careful, and keeps them respectable, 
Directly we shut out this incentive to honest action, men 
must of necessity sink to the lowest depths possible, reck- 
less of themselves or of what they do. 

It is then by keeping criminals at useful work, by giving 
them rewards for industry, and by careful classification, an 
encouraging the hope of a better position, that we shall 
be able effectually to deal with them. While doing all this 
we must never forget, that the cause of our having crimi- 
nals at all—or, at least, any number of them, so as to make 
them difficult to provide for—may be summed up as result- 
ing from the brutal state of ignorance in which we allow 
them to grow up. To deal with ready-made convicts is 
one thing, to stop the manufacture of them is another. Each 

uestion must be separately considered, and if we went 
the right way to walk and educated our people, the mode 
of treating criminals would be, comparatively speaking, 
little more than a temporary difficulty. 


METROPOLITAN SEWAGE UTILISATION, 
THE appointment of a Treasury Commission to investigate 
this subject adds to its public importance. To agriculture 
it involves manurial resources of the annual value of from 
£20,000,000 to £30,000,000, as it comprises not merely the 
metropolis but all our other large towns in principle, and, 
therefore, the labours of Lord Portman and the other mem- 
bers of the Commission over which he presides or is to 


-preside, will be watched by the agricultural interest with 


a degree of intensity scarcely having a precedent. What 
the Royal Agricultural Society of England may, as a 
corporate body, do in it during the ensuing session about to 
commence in Hanover-square it were difficult to say; but 
if it acts consistently with the offer it made of ‘£1,000 for a 
substitute for guano it cannot be a mere passive observer. 
A few weeks more will tell what steps it and other agricul- 
tural societies will take in the matter. From the magni- 
tude of the subject we hope every opportunity will be 
afforded the agricultural community of aiding the labours 
of the Commission. We may, indeed, rest assured that 
the Treasury and Parliament will not only acquiesce in this, 
but also grant the necessary powers to examine the subject 
in its most comprehensive sense as a great national question. 

Without anticipating results at which the Commission 
may arrive, or in any way prejudging their labours, let 
us on the present occasion take a cursory glance at the 
leading objects involved in the subject they are appointed 
to investigate. 

In its most abridged form the subject is comprised under 





the two heads of solid and liquid manuring ; but viewed in 
a more extended sense it 7 includes the purity of the 
river and the atmosphere—the quality of the soil to which 
either the solid or liquid manure is best adapted, the system 
of culture, mode of cropping, and jane of the produce, 
besides the question of land adjoining the capital being 
ultimately appropriated to building purposes. e subject 
it will thus be seen is a very comprehensive one, and cannot 
fail to engross a large share of the attention of all classes of 
the community the moment the Commission opens its 
inquiries. - 

With regard to solid sewage manure, the most important 
consideration, doubtless will be the bringing under review 
the merits of all the patent projects for deodorising sewage. 
Something of this kind was very much wanted, and we 
rejoice to think that inventors will have an opportunity of 
bringing their inventions before the public under cireum- 
stances so favourable to themselves; and it is to be hoped 
that all will embrace it. We should even like to see each 
of them subjected to the test of experimental inquiry, and 
not only so, but combinations of several inventions ex- 
amined in thismanner. Were such a course adopted, some 
of the most anpromising chemical agents and processes may 
be found to contain the most valuable elements of a more 
extensive combination. It is to be hoped, therefore, that 
patentees will not overlook the golden opportunity before 
them. 

The utilisation of the sewage in a liquid form is a much 
more important and comprehensive subject, as it not only 
involves the modern system of liquid manuring, now 
establishing itself over the length wal breadth of the land, 
but the quality of soil, kind of culture, modes of cropping, 
and the best plan of disposing of the produce under a con- 
tinuous application of the sewage, during the principal 
period of the year. Before the appointment of the Com- 
mission we showed in the columns of THE ENGINEER that 
there was a sufficient area of porous soils in the neighbour- 
hood of the capital well adapted for swallowing up all the 
sewage—that steam could be brought to bear upon the 
manuring and cultivation of such soils during the whole 
year, except when they were under frost and snow, and 
that during such periods the sewage could be stored up in 
tanks on pe soils for spring and summer use—that what 
was not so stored could be deodorised, and if this did not pay, 
any balance could be sent during frosty and snowy weather 
to the German Ocean by the two large trunk sewers noticed 
under the drainage of the Thames marsh they would 
answer all emergencies of this kind—th e land_pro- 
perly, manured and cultivated, could be lef¥Jo a class of 
tenants intermediate between farmers and market gar- 
deners—that Italian rye-grass and green crops could be 
grown alternately ; and that the whole produce could be 

profitably disposed of to grecn-grocers, cow-keepers, 
Coakien and others, who keep live stock, whether cattle, 
sheep, or horses, &e. &e. &e. It has thus been shown that 
this division of the subject promises a fruitful field for in- 
vestigation, and no doubt the Commission will enter upon 
it accordingly. From its importance Parliament ought to 
place at their disposal a sufficiency of capital for testing the 
value of scientific conclusions by experiment, as the mone 
thus spent would not only serve for the metropolis but a 
our other manufacturing and commercial towns, now 
anxiously looking to her for a profitable example, showing 
how they can utilise their sewage, and purify their rivers 
and atmosphere. Until towns generally accomplish this, it 
is impossible for the metropolis and places similarly situated 
to enjoy the grand sanitary desideratum at issue. 

The generation and escape from sewers of noxious gases 

into the atmosphere may be taken as proof of the waste 
which takes place of sewage from decomposition, and, 
therefore, this must form one of the leading topics of ex- 
pmnee inquiry. We hope Professor Way will bring 
nis newly discovered processes and apparatus to bear 
effectually upon this part of the subject; for if he does, we 
aver, the waste of the more martha manurial elements of 
sewage will be found much greater than generally imagined, 
and the consequent pollution of the atmosphere accordingly. 
And the further the sewage is removed from the capital— 
flowing in sewers on the principle of gravitation (the 
sewers seldom being completely full)—the greater will be 
this waste of manure and pollution of the atmosphere ; 
whereas, were the sewage applied to the soil without waste, 
no waste afterwards would take place, as the soil would 
retain the whole. 

Such are some of the more prominent topics likely to en- 
gage the attention of the Treasury Commission. Their high 
scientific attainments give great encouragement to hope 
for a successful and satisfactory termination of their labours, 
and we shall wait their report with expectations elevated 
accordingly. 





AGRICULTURAL PROSPECTS, 1857. 


AGRICULTURISTS never entered upon a new year with pros- 
pects more promising. It may justly be said that 1857 
commences a period in the history of British agriculture 
which calls for special notice, for never in the memory of 
the oldest farmer tid the progress of things en so much 
of his attention, or call upon him with so much earnestness 
to relinquish his old antiquated habits, and commence with 
the new year an improved system of husbandry. Doubts 
and fears may arise in the breasts of some as to where the 
progress of chemical and mechanical science is rapidly 
carrying them; it could hardly be expected that the preju- 
dices of the past would disappear in a moment, leaving no 
impression behind ; but, granting the tenacity with whi 
the rural mind clings to early fatherland associations, it 
never entered upon the future with so much confidence in 
both those branches of science. 

The leading proposition of the day is obviously steam- 
culture. To this all eyes are now directed, in the full 
assurance that the year on which we have entered is P . 
nant with great things. At the commencement of last 
year, the Royal Agricultural Society of England offered a 
prize of £500 to be competed for at Chelmsford; and 
although there were no lack of competitors, yet at the close 
of the year, it with a little formal etiquette, announced its 
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intention of retaining the money in its pocket. But at 
Salisbury no one anticipates that this will be the result of 
1857; on the contrary, there cannot be a doubt that the 
money this year will change pockets. It may no doubt be 
said that it ought to have done so last year. Granted. We 
fully acquiesce in the soundness of this view ; nevertheless, it 
must be admitted that none of the experiments left that 
impression upon the public mind to justify the conclusion 
that the grand proposition at issue was really solved, 
while some of the experiments were so imperfectly made, 
that the evidence they furnished was wholly insufficient to 
enable the public to arrive at any satisfactory conclusion. 
There appeared to be even a want of confidence in the minds 
of some of the competitors themselves as to what they could 
really do in the field, owing to the want of that experience 
necessary to attain successful practice. Every ploughman 
is familiar with the fact that an apprenticeship had to be 
served before he could make good work, and cultivation by 
steam will be found no exception to this rule. But before 
the Salisbury meeting takes place that apprenticeship will 
be served, and hence we may expect work done in a 
workmanlike manner, and the public mind satisfied as to 
results. ; 

Again, in all other mechanical appliances to the cultiva- 
tion and seeding of the soil, and to the harvesting and 
manufacture of its produce, whether for market or food for 
live stock, greater encouragements were never held out to 
the farmer, or more cordially embraced by him. <A tour 
through the provinces will show the dullest observer that 
an immense loss is annually sustained from the use of anti- 

uated implements and machinery. Of the soundness of 
this, farmers themselves are satisfied; manifesting every- 
where a laudable anxiety to embrace progress as fast as 
pecuniary circumstances will allow. ; 

Turning to the province of the landowner, the drainage 
of land, and its more economical subdivision into fields for 
steam culture, are topics now calling for a greater share of 
attention than they have hitherto reccived. ‘Taking the 
country as a whole, both these are large works, for the 
majority of our rivers are in a miserable state, overflowing 
large areas of the country during every flood at this season 
of the year, while examples of perfect arterial drainage are 
yet few and far between, as the heavy rains of this season 
flowing on the surface prove. And with regard to fences, 
again: the face of the country is everywhere burdened by 
them in a superfluous manner. In both these departments 
a large amount of capital can be profitably invested in the 
permanent improvement of the country, and never was a 
more Sivounnile opportunity enjoyed of doing so. No doubt 
landowners have been heavily taxed of late, while the pre- 
sent state of the money market is not the most favourable 
for borrowing; but we hope both these objections will 
shortly disappear, so as to allow the permanent improve- 
ment of the country in this respect, to ion out of the way 
or remove all obstacles against the progress of steam 
culture. 

Improved farm buildings, roads, and railroads, form 
another class of improvements very much wanted, and the 
triumphs of steam in the field will doubtless, during 
the current year, give birth to new ideas on the subject. 
Improved breeding and fattening stock and dairy manage- 
ment have their respective demands, while the progress of 
liquid manuring, and of crops and cropping is pointing to 
housefeeding and household accommodation, which must of 
necessity be entertained as a practical question very soon. 
And further, under this head, more intelligent labourers for 
steam culture will require improved cottages and gardens 
on every farm; the progress of the one keeping pace with 
that of the other. 

Of manures, the utilisation of town sewage will perhaps 
be the most engrossing topic, and next to it the progress of 
liquifying farm-yard manure, and all solid artificial manures. 
Of late more attention has been paid to the manufacture of 
better manures than previously, and the current year will 
doubtless be productive of further progress in this direction; 
for the past two have satisfied manufacturers generally 
that a more thankless trade cannot exist than the manufae- 
ture of manure deficient of ammonia and bone carth, and 
from this rule we fear the sewage manure bricks of Leicester 
will not prove an exception. 


DRAINAGE OF THE THAMES MARSIEs. 


WE return to this subject for the purpose of instituting 
inquiry into details rather than laymg down any definite 
plan: for the execution of the work. Our readers will 
readily perceive that before even the depth of the two 
main trunk drains—one on cach side of the river, as pro- 
posed on a previousoceasion—could be determined, the depth 
of the marsh-lands along their respective lines must first be 
ascertained. Lord Portman, whom we are glad to see at 
the head of the Treasury Commission, appointed to inc uire 
into the most economical means for the utilisation of the 
sewage of the metropolis, never enunciated a sounder pro- 
position than when he said, before a Council mecting of 
the Royal Agricultural Society of England last year, that 
‘no rule for the uniform depth of drains could be success- 
fully laid down in the drainage of land for agricultural 
purposes” (we quote from memory) ; and the drainage of the 
Thames marshes will be found no exception from his lord- 
ship’s proposition. If we could suppose the whole of the 
marshes of uniform depth, or that the depth increased uni- 
formly from Richmond to the Nore, the work of drainage 
would be a simple one ; but with a surface so undulating as 
that which the river passes through between those two 
points, such an hypothesis cannot for a moment be enter- 
tained; hence the necessity of the usual steps of inquiry 
being made, as taken in all other cases of drainage. , 

The first practical question, then, is to ascertain the 
depth of the saivdls Seis to be drained. We are taking it 
for granted that to drain such lands successfully, either for 
agricultural, horticultural, or building purposes, our readers 
are aware that they must be drained to the bottom, so as 
to destroy the life of any moss plants or live peat. which 
may exist in them, and the generation of noxious gases 
from thy decomposition of vegetable matter in the stagnant 
water of such soils, which otherwise would take place; 

















thus producing the free circulation of the atmosphere, and a 
healthy decomposition of all animal, vegetable, and mineral 
matters in the soil nec to fertility. What, for 
example, is the depth of the drains required to drain 
effectually Plumstead marshes? From the elevation of 
Shooter’s Hill, and the steep inclination to the lower 
grounds of the Arsenal at Woolwich, the probability is, 
that there is a great depth of marsh-land at this point re- 
quiring to be drained before it can be reduced to the 
highest degree of fertility, or even made fit for the profit- 
able consumption of sewage manure in a liquid form. 

The depth of the marsh-lands in the lower grounds of 
the Arsenal at Woolwich, or at some other point, may be 
such as to determine both the line and depth of the main 
trunk sewers, and also the direction and depth of the arterial 
main and sub-drains in all such places. This will appear 
manifest from the most superficial glance at the facts of 
the case, for the levels of the main trunk sewers at the 
lowest depths would determine the inclination of the whole 
line, while the depth and direction of the arterial drains 
would depend upon the depths of the marsh lands. 

It is even possible, although we hardly think it probable, 
that certain places, from their depths, may be more econo- 
mically drained separately by themselves than otherwise, 
under any general system, each having separate pumping 
apparatus for itself. If, forexample, one hundred acres of 
Plumstead marshes were found, on inquiry, at such a depth 
as to require drains 50 feet below the surface to remove stag- 
nant water from mossy soil, and all the other marshes up 
and down the river drains under 20 feet, it would be ad- 
visable, on the score of economy, to drain one hundred acres 
separately by themselves ; for it would be cheaper to pump 
the water from this area separately than to raise the whole 
of the drainage water of the gencral outlet at the German 
Occan the increase of depth at which the drainage of these 
one hundred acres would require the main trunk drain to be 
placed. 

The distance between the arterial drains, again, will 
depend upon the porosity of the stratum under the marsh- 
land. We have known a large area of peat bog of a 
marshy character drained by an open ditch cut right up the 
valley through the deepest part of this moss, so that a very 
few arterial main drains may dry effectually the whole area 
on each side of the river. Such being the case, it would be 
worse than speculation to specify any given distance 
between drains until the porosity of this substratum is 
ascertained. 

The greatest difficulty likely to be experienced will arise, 
perhaps, from an irregularly shaped bottom or depth of 
marsh-land from the surface of the substratum prior to the 
deposition and formation of the marsh-land, consisting of a 
series of basins or hollows of various dimensions and out- 
line, as drains will require to be taken through the deepest 
part of them before they can be effectually drained, and the 
incumbent soil brought to its greatest degree of fertility. 
Those who have any experience in the drainage of mossy 
and marshy lands will readily appreciate the soundness of 
this conclusion. 

Again, large areas of land may be incapable of drainage 
to a proper depth for building purposes on the Keythorpe 
or substratum system, that to which we have hitherto been 
confining our observations, as the drainage of the marshes 
must necessarily include the drainage of a large arca of the 
adjoining country beyond their confines. Were open ditches 
to be superseded by underground drains in all the landward 
districts of the capital and the other towns and villages 
interested in the drainage of the marshes, as they ought to 
be, and the whole of the flood water thus filtered through 
a depth of soil, the drainage water would be in a much 
purer state than at present, and in many cases fit for being 
pee directly into the Thames where practicable, so as to 
<eep down the increase of expense in pumping flood-water ; 
for were this attended to it would only be flood-water from 
roads and streets which would have to be filtered through 
artificial filters as proposed on a previous occasion. 

And besides all the above, provision must be made in the 
arterial drainage of the Thames marshes and adjoining 
lands for the flood-water of streets, roads, and railways, 
which may afterwards be made preparatory to the erection 
of buildings for manufacturing and commercial purposes. 
This part of the inquiry affords ample field for the exercise 
of engineering talents of the highest order ; for from the 
rapid growth of the metropolis her very existence as the 
“apital of a great commercial country will be found to de- 
pend upon internal railway and telegraph communication ; 
as, before many years have passed away, the exclusive 
travelling by omnibuses from the one side to the other will 
be an impossibility. The laying down of the lines for the 
different internal railways on open grounds, subsequently 
to be covered by buildings—whether for manufacturing 
and commercial purposes or for private residences—is ob- 
viously a sation with, which calls upon Parliament im- 
mediately to make the necessary statutory and financial 
provision for its execution, for to leave it to private com- 
panies is first to cover the ground with buildings, and then 
to purchase such buildings and the ground on which they 
stand for railway purposes. We shall have to return to 





| this part of our subject. 


SUNKEN VESSELS. 
AMONGST the new associations established under the pro- 
visions of the recent act forregulating Joint Stock Companies 
and restricting liability, is “The Sunken Vessels Recovery 
Company,” to which title we suppose we must, in accordance 
with the Act, add the word “ Limited.” This Company has 
for its object the raising of sunken vessels and the recovery 
of their cargoes, and it is intended to adopt Captain Smith's 
invention for that purpose. His apparatus consists of two 
flat-bottomed vessels of about seven to cight hundred tons 
each, through the central lines of which tubes are fitted, 
these tubes passing from the deck through and flush with 
the bottom. Through these tubes the lifting chains are to 
work, and the dead pull will be entirely upon the centre 
lines of the vessels. These chains are to be operated upon 
by machinery, of course, of sufficient power, or estimated 
sufficient power; and it is believed that the largest vessel, 
with her cargo undisturbed, may be raised by these means 

















and floated away to any required place of safety, or beached 
if necessary. At first sight it may appear unlikely that a 
vessel with her cargo should be raised by a dead pull after 
this fashion, but on examining the subject this difficulty 
proves clearly more imaginary than real. From a table 
given in the Encyclopedia Metropolitana we find that the 
dead weight of a ship of 120 guns may be estimated at 
about 4,600 tons, and the total immersion of this ship would 
displace about 147,000 cubic feet of water, of the weight of 
4,200 tons or thereabouts. The difference, therefore, 
betwixt the weight of the ship and that of the water 
would be 400 tons—the weight upon which it would be 
necessary to bring the machinery to bear. Of course some 
considerable margin would be requisite beyond the bare 
power required to raise 400 tons, but the size of vessels 
proposed to be used would apparently be ample for the 
purpose. We have not taken into account the probabilities 
of the wreck being nearly or partially imbedded in the 
sand. In such a case we do not think the application of 
this apparatus would be successful, at all events com- 
mercially so; but with appliances at hand it does not 
appear necessary that the sunken vessel should be permitted 
to remain a sufficient time at the bottom to be sanded. 

Of the commercial success likely to attend an enter- 
prise of this nature we can say little. It partakes greatly 
of the character of an adventure, and it is not improbable 
that the returns might occasionally be very large, whilst on 
the other hand the extent of risk is clearly defined. 

On the whole, though we are very chary of expressing an 
opinion on a matter of this kind, we are disposed to look 
favourably upon this scheme, the more so as we have reason 
for believing the management to be a strictly cautious and 
economical one. 


THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2976. CHARLES FrepeRic Vasserot, Essex-street, Strand, London, “ Pre- 
serving salmon, trout, and other fish.”—A communication. 

2978. WiLLIAM Freperick Tomas, Newgate-street, London, ‘ Improve- 
ments in sewing machines.” s 

2980. FREDERICK WILLIAM GERHARD, Trafalgar-square, London, “ Improved 
means of obtaining aluminium metal, and the adaptation thereof to the 
manufacture of certain useful articles.” 

2982. Wint1amM GossaGe, Widnes, Lancashire, ‘‘ Improvements in the 
manufacture of sulphuric acid, and in the construction of apparatus used 
for such manufacture.” 

2984. ALFRED VINCENT Newton, Chancery-lane, London, “‘ Improvements 
in printing presses.”—A communication. -- Petitions recorded 16th December, 





1851 

2986. PETER ARMAND le Comte de FONTAINEMOREAU, South-street, Finsbury, 
London, ‘‘ Improvements in obtaining motive power.”— A communication, 

2988. Joun Piatt, Oldham, Lancashire, “Improvements in mules for 
spinning.” — A communication. 

2990. Freprrick Levick, junior, and Jonn JAmes, Cwm Celyn and Blaina 
Iron Works, Monmouthshire, ‘‘ Improvements in the mode of utilising 
the waste gases of blast furnaees.” 

2992. CuarLes CowPrr, Southampton-buildings, Chancery-lane, London, 
“Certain improvements in electro-plating.”"—A communication from 
Louis Isidore Caussinus, Paris. 

2994. Vincent Louis Cazimir Renov, Jersey, ‘An improvement in the 
manufacture of spirit when rice is used.”—Petitions recorded 7th 
December, 1856. 

2996. Joun Eick and Samugu HartLey, Manchester, “‘ Improvements in 
machinery for moulding.” 

2998. Joun Draper, Chiswell-street, Finsbury, London, ‘‘ Improvements 
in apparatus for grating and crushing salt and sugar.” : i 
3000. Josern Bower, Hunslet, near Leeds, ‘‘ An improvement in treating 
animal matters in preparing them to be used for the manufacture of 

manure,” : ; . 

3002. CuarLes Fay, Manchester, ‘“‘ Improvements in railway carriages and 
breaks.” - 

3004. FRANcois Donny, Ghent, “Improvements in the manufacture of 
lamps.” — Petitions recorded 18th December, 1856. c . 

3006. Louis BEAVER, Manchester, ‘‘ Improvements in machinery for pro- 
pelling vessels.” 

3008. Rogert Hype Gree and Hexry Russktt Gree, Manchester, and 
James Hope, Reddish, Lancashire, ‘‘ Certain improvements in machinery 
or apparatus for polishing or finishing yarns or threads.’ 

3010. JAMES PENNY and JOHN Bootn, Heckmondwike, Yorkshire, “Im- 
proved machinery for washing, cleansing, and drying grain,” —J/etitions 
recorded 19th December, 1856. 

3014. Joun Epvrings, Birmingham, “ Improvements in the manufacture of 
hair pins, shawl and other dress pins, parts of which improvements are 
also applicable to the manufacture of clasps and similar dress fastenings.” 

3016. GEORGE ALEXANDER Harrison, 79th Regiment Highlanders, ‘ Im- 
provements in breech-loading fire-arms.’ , ; 

3018. Tuompson NEwsury, Taunton, Massachusetts, United States, ‘ Im- 
proved machinery for making screws.”—Petitions recorded 20th December, 
1856. 

3020. Tugopore Deruter, Pimlico, Middlesex, ‘‘An improved knife 
cleaner.” 2 pes ; 

3022, Wittiam Mitt, Birmingham, ‘Improvements in joining bands, in 
connecting fastenings to bands, and in attaching bands to articles requir- 
ing the same.” " 

3024. FrepEericK Sampson, Gordon-street, Bradford, Yorkshire, ‘ Improve- 
ments in apparatus employed in singeing fabrics.” : 
3026. Exenezer Tuornron, Huddersfield, Yorkshire, ‘‘ Improvements in 

furnaces.” 

3028. Thomas Lyon 
reaping machines. ‘ ar 

3030. James RepGaTe, Epwin Exus, and Jon Crorrer, Nottingham, 
“‘ Improvements in bobbin net or twist lace machinery.” 

3032. Grorge Davis, Clerkenwell, London, ‘‘An improved name and 
business plate for the outsides of doors and windows.” 

3034. Wituiam Beckett Jomnson, Altrincham, Cheshire, “‘ Improvements 
in steam engines and apparatus connected therewith.” 

3036. Frepenic Prince, Trafalgar-square, Charing-cross, London, ‘ Im- 
provements in fire-arms.”—/’etitions rec orded 22nd December, 1856. 


TuvuRtow, Baynard’s-park, Surrey, “‘ Improvements in 
” 





Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 


3056. Jutes Henrt Errenne Marescuan, Paris, “ Improvements in 

hydraulic presses.”—Deposited and recorded 24th December, 1856. 

3060. CHARLES SYLVESTER RostainG, Dresden, Saxony, ‘* lmprovements in 
preparing and combining metallic substances for the production of colours, 
and in manufacturing the same.”—Deposited and recorded 26th December, 
1356. 

3076. Groreos Wuitr, Laurence Pountney-lane, Cannon-street, City, 
London, ** An improved poultice.”—A communication from Dr, Antelme, 
France.—Deposited and recorded 27th December, 1856. 





Patents on which the Third Year's Stamp Duty has been Paid. 
3089. Jutian Berxarp, Rezent-street, London.—Dated 31st December, 1856. 
10. Davin Kennepy, Reading, Pennsylvania, United States.—Dated 3rd 
January, 1854. 

17. JULIAN Bernard, Regent-street, London.—Dated 3rd January, 1854. 

38. WILLIAM Epwakp Newton, Chancery-lane, London.—A communication, 
—Dated 7th January, 1854. 

22, Epwarp Scuiscukar, Halifax, Yorkshire, and FREDERICK CRACE CAL- 
vert, Manchester.— Dated 5th January, 1854. 

26. Leon Josxru Pomme, Paris.—Dated 5th January, 1854. 

31. ALFRED Dawson, Barnes-piace, Mile End-road, London.—Dated 2nd 
January, 1354 

27. Jouxn Masox 
January, 1854. a 

30. Henny Hinp Evwarpa, Ludgate-hill, London.—Partly a communica- 
tion.—Dated 6th January, 1856. 

8. Henry Lex Cortett, Summer-hill, Dublin.—Dated 3rd January, 1854. 

11. James Stove.y, Barnes, Surrey.—Dated 3rd January, 1854. ; 

19. Davip Huuett, High Holborn, London,—Partly a communication.— 


Dated 4th January, 1854, 


‘and Lroxanp K ABERRY, Rochdale, Lancashire.— Dated 5th 
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Notices to Proceed. 


1965. Puree Benoist, Rue de Lancry, Paris, ‘‘ An improvement in the 
construction of stereoscopes.” 5 
1969. Wrutiam Racster, Francis-street, Woolwich, “Improvements in 
—— for regulating the supply "of gas.”—Petitions recorded 23rd 

A 

1008.” Jean Perry, Great Portland-street, London, ‘‘ Improvements in 
photography.” 

1984. WittiaM Henry Perkin, King David Fort, Saint George-in-the-East, 
London, “‘ Producing a new colouring matter for dyeing with a lilac or 
purple colour, stuffs or silk, cotton, wool, or other materials.” 

1992. ALPRED VINCENT NEWTON, Chancery- -lane, London, “An improve 
ment in breech-loading cannons and other ats 
—Petitions recorded 26th August, 1856. 

1997. Tuomas LExs, Stockport, ‘Cheshire, “Improvements in lubricating 
parts of steam- -engines, and in apparatus and machinery to be applied for 
that purpose.’ 

1999. ALFRED VINCENT NEWTON, ,, Chancery -lane, London, “An improve- 
ment in projectiles for cannon.”—A communication. 

2002. WiLLIAM GreEN, George HoLioway, and Tuomas Gruss, Kidder. 
minster, W orcestershire, “Improvements in the manufacture of rugs.” 
—Petitions recorded 27th August, 1856. 

2004. CuaRLES DurAND GarpissaL, Bedford-street, 
new manufacture of artificial fuel.”— 
28th August, 1856. 

2013. Jounn Brown, Pendleton, Lancashire, “ Improvements in swinging 
hammocks, and in the construction of bedsteads or couches, and in 
apparatus connected therewith.” —/etition recorded 29th August, 1856. 

2014. Joun FLetcner and WILLIAM FLETcurr, Salford, Lancashire, “* Cer- 
tain improvements in the construction of weighing cranes or other 
similar elevating machines.” 

2020. CHARLES GoopYEAR, Leicester-square, London, ‘ An improvement in 
combining gutta percha and asphalt or pitch.—Petilions recorded 30th 
August, 1856. 

2029. Ricuarp Hitt Norris, M.D., Stafford-street, Birmingham, ‘‘ Certain 
improvements in photography by the use of collodion in a dry condition, 
and for a means of transferring photographic films.”— Petition recorded 
lst September, 1856. 

2041. Jean Baptiste Marcein Jonarp, Brussels, “ Improvements in the 
manufacture of lamps.” 

2042. SAMUEL HALLEN and Epwarp HALLExX, 
“Improvements in rolling metallic substanees. 
September, 1856. 

2049. Jams PickEN, Dunlop, Ayrshire, North Britain, ‘ Improvements in 
the arrangement | ‘of the feed apparatus of machines for thrashing or 
separating grain. 

2059. Joun Montagu Hayes, Southsea, Hampshire, * An improvement in 
the construction of cartridges for fire-arms.”—Petitions recorded 4th Sep- 
tember, 1856. 

2064. Joun Benxsamin Dancer, Manchester, “ Im provements in photo- 
graphic cameras, and in the apparatus connected therew 

2067. ALEXIS Eugene Ducnateat, Paris, Improvements in stamp presses, 
and stamps used therewith.—/’ etitions recorded 5th September, 1856. 

2078. GUSTAVUS PALMER HARDINe, Kingsland, Middlesex, ‘ Iinp rovements 
in the manufacture of hats and other,coverings for the head, and of parts 
thereof.”—Vetition recorded 6th Septenbe r, 1856. 

2087. FxLIx Estivant, Paris, ‘ Improvements in casting metal tubes.” 

2083. AVOLPHE GILBERT CuALUs, Varis, ‘‘ Certain improvements in stop- 
ping bottles and other vessels.” 

2089. Joun Fower, junior, Havering, Essex, “ Improveme nts in hi 








Strand, London, “A 
A communication. — Petition recorded 


Cornwall-road, Lambeth, 
"— Petitions recorded 3rd 


steam chest on the outside of the valves for tubeteating them; or the 
exhaust steam may be conveyed into the chest ao an exhaust 
passage in the cylinder, and.thence to the 4 

Steam from the boiler may pass directly into a single aie through the 
back or side or sides thereof, the exhaust escaping into the chest, and 
thence to the d or h A full description of the inven- 
tion cannot be given without reference to the drawings. 

1274. Cuartes Herpert Hout, Manchester, ‘‘ Steam boilers, furnaces for 
the same, and apparatus connected therewith.”—Dated 28th May, 1866. 

This invention consists, Firstly, of an improved method of obtaining 
an upward and downward draught in the furnaces of steam boilers, by 
which the smoke or combustible matter will be consumed or partially 
consumed, Secondly, of an impr 1 dimini or g valve 
worked with mercury, having an arrangement to alter the same to work 
at any required pressure. Thirdly, of an improved feed water warming 
apparatus, to heat or partially heat the water before entering the 
boiler, which is inserted in the exhaust steam pipe of the engine, through 
which the water is forced by the force pump into the boiler. Fourthly, 
of an improved steam gauge worked with mercury, placed in a vertical 
tube with a glass indi and di ding scale, to show the height of 
mercury in the tube, and thereby indicate the pressure of steam or fluid. 
This invention cannot be fully described without drawings. 

1207. Henry Cartwrieut, Dean Broseley, Salop, ‘Improvements in the 
application of steam cocks to steam engines, and in working such engines 
thereby.”—Dated 2nd June, 1856. 

This invention relates to steam engines having two cylinders side by 
side, with their pistons working to the same crank shaft, with the cranks 
at right angles to each other; also to engines of other constructions, and 
each of the cylinders having two steam cocks of the construction de- 
scribed in the specification of letters patent granted to the patentee, 
and bearing date the 2nd day of June, 1855. And the invention consists 
in adapting and applying to such engines another pair of steam cocks of 
the same construction as those referred to, and in arranging and com- 
bining all the steam cocks and steam passages, so as to admit of the 
engine being started, stopped, or reversed by means of the additional 
pair of steam cocks worked by hand gear. 

1336. WinuiaAM Situ, Margaret-street, Cavendish-square, 
paratus for regulating the supply of air to furnace,.” 
1156. 














London, “ Ap- 
"—Dated 4th June, 


The patentce makes the motions of the valves or apparatus for ad- 
mitting air to furnaces dependent upon the flow of quicksilver, water, or 
some other fluid, through small or narrow channels, openings, or spaces 
within the regulators, and by limiting or varying the speed of the flow of 
auch fluids within the regulators, by taps, valves, or other means, and 
regulates the supply of air to furnaces from time to time, when the regu- 
lators are from time to time brought into action. He claims, First, the 
construction of an oscillating regulator mounted upon a fulcrum, pin, 
or axle, and connected with the valves or apparatus for supplying air to 
a furnace, so that the supply of air may be regulated in manner de- 
scribed. Secondly, the construction of a regulator with an oscillating 
blade or valve within it, the plug or pin upon which such blade or valve 





or apparatus for ploughing and tilling land by steam.”"—/’ctitions atesscer yA 
Sth September, 1856. 

2126. JouNn Muuyes and WILu1AM Tuompson, Sutton Mills, Kildwick, York- 
shire, ‘‘ Improvements in looms for weaving.”—/etition recorded 11th 
Septem r, 1856. 

2145. Joun Henry Jounson, Lincoln’s-inn-ficlds, London, “ Improvements 
in fire-arms.”—A communication from Gaun M. Hutton, United States. 

.- Petition recorded 13th September, 1856. 

57. George CRANSTOUN TROTTER Cr anstoun, Chirnside Bridge, Grorer 

Youna, Dunse, and Joun Love.u, Chirnside Bridge, Berwickshire, “Im- 
provements in the application of steam for producing : a boiling action in 
bleaching and other manufacturing processes.”—J/etition recorded 15th 
Septeval 1856. 

zivi. LHOMAS IRE ENWOOD, Leeds, Yorkshire, ‘‘ Improved machinery for 
trimming the teeth of wheels. ae «tition recorded 18th Septe mber, 1856. 

2215. Auvrep Forp, Chelsea, Middlesex, “ Improvements in dissolving vul- 
canised india-rubber for waterproofing and like purposes,”—/etition re- 
corded 20th September, 1856. 

2230. ALFRED ViNceNtT Newton, Chancery-lane, London, improvements 
in gimlets, augurs, and other tools which operate by a rotary motion.” 

A communication. 

2231. WiLLtAm Jonson, Lincoln’s-inn-fields, London, “Improvements in 
machinery for doubling and twisting fibrous materials.”—A communica- 
tion from Emile Weber.— Petitions recorded 23rd September, 1856. 

2279. Rorert Morrison, Newcastle-upon-Tyne, “ Improvements in the 
construction of apparatus for lifting, hauling, and removing moveable 
articles by the direct action of either water, steam, or gaseous vapours.” 
—Petition recorded 29th September, 1856. 

2296. Henry Nayior, Bacup Warper, JAMES CRABTREE, Rochdale, Lan- 
cashire, ‘‘ Improvements in and applicable to machines commonly known 
as ** warping mills.” —Petition recorded lst October, 1856. 

2656. Joun Henry Jonnson, Lincoln’s-inn-fields, London, *‘ Improvements 
in projectiles.”—A communication from Gaun M. Hutton, U.8S.—/ tition 
recorded 11th November, 1856, 

2812, Henry Hepexty, New-road, Brighton, Sussex, “Certain improve- 
ments in spirit lamps."— Petition recorded 27th November, 1856. 

2840. GrorGe CoLuier, Halifax, and James WitLiAM -Croas.ey, Brighouse, 
Yorkshire, ‘‘ Improvements in apparatus used in hot pressing, and in the 
means of manufacturing parts of ae used for such purpose.”— 
— Petition recorded Yat December, 1856. 

2941. GeorGE CoLuiER, Halifax, Yorkshire, “‘ Improvements in machinery 
or apparatus for the manufacture of piled fabrics.”—Petition recorded 11th 
December, 1856. 

2959. Wiu411aM Beevers Birksy, Upper Rawfolds Card Works, Cleck- 
heaton, near Leeds, ‘“‘ Improvements in the manufacture of pointed wire 
fillets used in the preparation of flax, tow, hemp, and other fibrous sub- 
stances.”—Petition vecorded 12th December, 1856. 

2969. AnciipaLp TurNrR, Leicester, ‘* Improvements in the manufacture 
of clastic fabrics."—T'elition re wreiad 13th December, 1856. 

2989. WiLLIAM Epwakp Newton, Chancery-lane, London, “An improve- 
ment in the manufacture of table knives.”—A. communication, — Petition 
recorded 17th December, 1856. 

3000. Joseru Bower, Hunslet, near Leeds, “ An improvement in treating 
animal matters in preparing them to be used for the manufacture of 
manure.” — Petition recorded 18th December, 1856. 

3056 JuLes Henrat EtieNNe Marescuan, Paris, ‘ - 'nte in 
hydraulic presses.”—Detition recorded 24th Decer aber, 1856 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particularsin writing 
of their objections to such application, at the Office of the Comiis- 
sioners, within twenty-one days after the date of the Gaacile (and of 
the Journal) in which ‘this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Alstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1.—PRIME MOVERS. 
Including Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, §c. 
1262. Tuomas Cuar.tox, Brentwood, Essex, and WituiAm TURNBULL, Ro- 
therhithe, Surrey, ‘‘Steam engines.”—Dated 20th May, 1856. 

This invention consists, First, in improvements in the construction, 
arrangement, and mode of working the valves of steam engines. Se- 
condly, in connecting the steam valve or valves direct to the boiler or 
boilers by a yielding steam pipe or hollow piston. And, thirdly, in 
working the expansion valves in conjunction with the cylinder valves of 
steam engines, by two eccentrics connected to one or more links. The 
exhaust steam passes off in the usual way through the exhaust pipe to 


the phere or d , but a portion of the same passes into the 





ill being d with the valves or apparatus for admitting air 
to a furnace, so that the supply of air may be regulated in manner 
described. Thirdly, the construction of a regulator with a piston and 
an oscillating arm or lever connected therewith, the spindle or pin of the 
arm being connected with the valves or apparatus for supplying air to a 
furnace, so that the supply of air may be regulated, 

1343. WiLLIAM Watson Hewitson, Headingly, 
HaMond BaRTHOLOMEW, 
boxes of tubular boilers.’ 


near Leeds, and WiLLIAM 

Brunswick-terrace, Leeds, ‘* Furnaces or fire- 

—Dated 5th June, 1856. 

This invention cannot be described without reference to the drawings. 

1845. Duncan Lone, Greenock, Renfrew, N.B., ‘* Motive power.”—Dated 
6th June, 1856. 

This invention relates to the acting upon the common atmosphere accu- 
mulated or collected in vessels of any regular internal form, and of any di- 
mensions requisite for the purpose to which it may be sought to apply it as 
a motive power, in such a manner as to produce a constant pressure, and 
cause it to act similar to steam in propelling machinery, or generally as a 
propelling power, The arrangement giving a general view of the parts, 
as in operation, is the air-holder, In this case a cylindrical vessel, with 
hemi-spherical ends, being among the best forms for giving strength 
where a powerful machine is desiderated. A revolving screw shaft, 
passing longitudinally through its centre, and supported in bearings at 
each end; on it the air presser travels, having valves opening to either 
side, according to the direction of its movement for regulating the pres- 
sure, by a release of the surplus power into the space it leaves by its 
travel on whatever side it may be working from. ‘The shaft is turned 
by aratchet lever or ratchet levers at each side of its ends, for alterna- 
ting the actioa of the presser as either side of the vessel becomes in turn 
emptied of the air for the time acted on.— Not proceeded with, 

1353. Peter ARNAUD LECOMTE DE FONTAINEMOREAU, 
Paris, “ Heating water fur steam boilers’” 
6th June, 1856. 

This invention consists in an improved mode of heating water for 
steam engine boilers, by means of waste steam. The inventor makes 
use of a cask, tub, boiler, or other suitable vessel, closed air tight, and 
provided with a float to keep the water at a uniform level. Cold water 
is introduced into this vessel by a pipe provided with a tap, till it con- 
tains about one-fifth of the contents of the boiler to be supplied. Waste 
steam is next introduced by a pipe, the end of which is at about four 
inches above the level of the water, and a tube at the lower part of the 
vessel conducts the heated water to the feed-pump. A tube about twice 
the diameter of the steam pipe, and having its end about four inches 
above the level of the water, serves to carry off the steam produced by 
the heated water, and also to introduce air into the vessel. A door 
should be suitably made at the side near the cock, to enable the interior 
to be examined in case of accident.—Not proceeded with. 

1354. ALFRED Vincent Newton, Chancery-lane, London, “ Rotary engines.” 
—A communication, — Dated 6th June, 1856. 

The first part of this invention relates to a certain arrangement of a 
number of chambers formed around the interior of a hollow cylinder of 
metal, or other unyielding material, by securing to the said cylinder a 
sheet or sheets of vulcanized india-rubber, or other flexible substance 
that is impervious to steam and other fluids under pressure, and 
a number of rollers, which may be termed piston rollers, attached 
to a shaft placed concentrically to the cylinder, the said rollers 
being arranged within the cylinder in such a manner as to press 
against the india-rubber or other flexible substance, and force it 
in contact with the cylinder, thereby closing the several chambers at 
their bearing points. By a proper arrangement of induction and edue- 
tion pipes, a passage communicating with the several steam-chambers, 
steam or other fluid, or gas under pressure, is admitted into the several 
chambers, to distend the india-rubber or other flexible substance be- 
hind the rollers, and press upon them while the portions of the several 
chambers in front of the rollers are exhausted, and thus the rollers are 
acted upon like pistons, and caused to revolve within the cylinder, and 
produce a rotary movement of the shaft. The arrangement of chambers 
and rollers is such as to relieve the shaft of unequal side pressure, and 
the power of the engine is in proportion to the number of steam cham- 
bers. The second part of the invention relates to the employment of 
conical-shaped clamping rings and chamfered edge clamps, for securing 
the vulcanized india-rubber, or other flexible substance, on which the 
chambers are partly formed to the cylinder, by which the cutting out or 
bearing of the material at the edge of its connexion with the cylinder is, 
to a great extent, prevented. The third part of the invention relates to 
the protection of the vul 1 india-rubber, or other fiexible imper- 
vious substance, of which the chambers are partly formed, by means of 
an outer covering of wire gauze, or a woven fabric of wire, having the 
wires arranged obliquely to the axis of the cylinder; or by having a 
similar wire fabric incorporated in the sheets of india-rubber, which ar- 
rangement gives the wire fabric a requisite flexibility, the wire fabric 
not only protecting the india-rubber or other flexible impervious sub- 
stance from injury by the rollers, but also serving to sustain it against the 
pressure of the steam or fluid in the chambers. The fourth part of the 
invention relates to a certain contrivance for setting the piston rollers 
outwards or inwards, from or towards the centre shaft, for the purpose 
of graduating their pressure upon the flexible portions of the chambers 
or for drawing them out of contact with the said flexible portions of the 


Rue de l’Echiquier, 
—A communication.—Dated 











h 8 when y for repair of the engine, The piston rollers 
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are carried by links, which are pointed to fixed and adjustable radial 
arms connected to the central shaft of the engine. By slightly shifting 
the adjustable arms, the rollers will be moved outwards or inwards as 
required. The fifth part of the invention relates to a contrivance for 
admitting the steam or other elastic fluid to the chambers severally, at 
the proper time to act upon the piston rollers, and cutting off the supply 
from each chamber when the wheels severally arrive at a given point on 
its surface, for the purpose of allowing the steam or other elastic fluid to 
act upon the wheels by its expansion alone during a certain portion of 
their revolution in contact with each chamber, A part of this contri- 
vance serves also to reverse the engine.—Not proceeded with, 











CLass 2.—TRANSPORT. 

Ineluding Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing 1 "essels, Bouts, Carriages, Carts, Har- 
ness, YC. 

1197. Josern Henry ReoNeut DE Castro, Manchester, “ Propelling Soy f 
-. wed carriages up inclines.”—A commuvication.—Dated 20 th May, 

This invention consists in causing a current of water to impinge 
against floats or paddies of a wheel, which 4s fixed on the same axle as 
the driving wheels of the carriage to be propelled.— Not proceeded with. 

1206, ALEXANDER ALLAN, Perth, N.B., and Tuomas Howt, Crewe, ‘Chester, 
“Improvements in the construction of locomotive and other steam en- 
emg A carriages, and in the rolling stock of railways.”—Dated 21st 

ay, 185 

The patentces claim, First, the system or mod® of arranging and con- 
structing plate springs for locomotive engines, carriages, wagons, or other 
vehicles, so that the plates composing a spring in each case shall receive 
the load or concussion directly and individually, or in divisions consisting 
of one or more plates, and a general arrangement and construction of 
springs, made according to this improved system, as described. Secondly, 
the systems or modes of arranging and constructing plate springs for 
locomotive engines, earriages, wagons, or other vehicles, so that the load 
or ion may to act in succession upon the several 
plates or divisions of plates of which the spring is in each case com- 
posed. Thirdly, the system or mode of constructing the buffer, haul- 
ing, and supporting springs of railway carriages, wagons, or other 
vehicles, of planks or beams of timber, either alone or in combina- 
tion with steel plates, as described. Fourthly, the system or mode of 
constructing the cranks of axles for locomotive engines, by bending, 
drawing out, or shaping the cranks by hammering or otherwise, out 
of a primarily straight or nearly straight forging, so that the line of 
the fibre of the iron may follow the bend of the crank, as described, 
and the application and use of a general arrangement and construc- 
tion of the apparatus described for that purpose. Fifthly, the system 
or mode of applying glass to the working faces of slide and other valves, 
and other sliding surfaces, for the purpose of reducing the frictional 
wear, as described. Sixthly, the general and detailed arrangement and 
construction of valvular mechanism for the working cylinders of steam 
engines as described. Seventhly, the system or mode of arranging and 
constructing the valvular mechanism of the working cylinders of steam 
engines, wherein a solid piston valve is used, and which piston valve is 
made to work steam tight by means of packing rings let into grooves 
or recesses in the chamber in which the piston valve works, such 
packing rings being pressed towards the piston by means of springs. 
Eighthly, the system or mode of arranging and constructing the valvular 
mechanism of the working cylinders of steam engines, wherein the 
valve is formed with two curved surfaces, and works between a corre- 
spondingly curved port face and a curved covering piece, the working 
surfaces of the valve being kept in contact with the port and cover 
faces, by means of springs acting on wedges arranged to separate the 
two sides of the valve. WNinthly, the system or mode of supplying 
fresh fuel to the fires of locomotive and other boilers, by introducing 
it below the incandescent fuel, or behind the transverse mid feather, 
as described; and a general arrangement and construction of the 
described apparatus ie that purpose. Tenthly, the system or mode of 
aiding the ec bustion of fuel gases in locomotive and other 
boilers, by supplying fresh or green fuel in such manner that the fuel 
gases are compelled to pass through or in direct contact with the 
incandescent fuel in front of the bridge or transverse mid feather, as 
described. Eleventhly, the system or mode of preventing the burning 
and deterioration of the bars of locomotive furnaces, and of obtaining 
a constantly clear fire, by giving motion to the fire bars, as described, 
and the general arrangement and construction of the described appe- 
ratus for this purpose. Twelfthly, the system or mode of arranging 
and constructing the grate details of locomotive furnaces, so that the 
grate surface can be raised or lowered at pleasure by the attendant, 
in combination with any contrivance for giving motion to the fire bars. 


1207. Gronek Heron, South-street, Newcastle-on-Tyne, “ Apparatus for 
maine. baa moving, or transporting heavy bodies.”"—Dated 2ist 
May, 1856. 

This invention relates to certain arrangements and combinations of 
wheels and pulleys actuated by a piston and a piston-rod, or pistons and 
piston- rods, working in a cylinder or cylinders, for the purpose of rais- 
ing, lowering, moving, or transporting heavy bodies, the required power 
being derived from steam, compressed air, gas, water, or other fluids 
acting upon either side of a piston or pistons in a cylinder or cylinders ; 
the motive power, or rather the agency used to gain the pressure on the 
piston or pistons in the cylinder or cylinders, forming, however, no part 
of the invention. According to one lification of the i tion the 
piston-rod is connected to a chain or rope, which is coiled round a small 
pulley, on the axis of which small pulley is fixed a larger pulley. To this 
large pulley is attached the twisting chain or rope, which leads direct to 
a crane-post or jib, or such other place as the effect due to the machine 
is required to act upon. It will be obvious that a large amount of chain 
or rope may be hauled with a comparative short stroke of the piston, the 
difference being due to the relative di ters or neces of the 
two pulleys. By another arrangement, instead of the hauling chain or 
rope going direct to a crane-post, or such place as before described, it 
passes to another separate barrel or drum, and on the axis of this second 
small barrel or drum is fixed a second barrel or drum of larger dimen- 
sions, from which the rope or chain passes direct to a crane-post, or 
such place as before described. According to a third modification, the 
patentee places upon the axis of either the small pulleys, or small drums 
or barrels, a toothed wheel gearing into another smaller toothed wheel 
or pinion, and upon the axis of last wheel or pinion he places a drum or 
barrel to receive the rope or chain, which passes direct to a crane-post, 
or such place as before described. In all these modifications the object 
is to obtain a multiplying motion, so that a great haul or lift may be obs 
tained by a comparatively short stroke of the piston. The above ar- 
rangements are applicable also to the turning of crane-posts or Jibs, 
railway turn-tables, or such like machinery, If found desirable, two or 
more cylinders with pistons and piston-rods may be combined, so as to 
vary the power of the machine by causing the cylinders to act separately 
or in conjunction with each other, according to the degree of power re- 
quired. 

1216, WILLIAM Joseru Curtis, Sebbon-street, Islington, London, “ Railway 
wheels.” —Dated 21st May, 1856, 

The iron for making the spokes is at intervals rolled with inclined 
projecting edges, in order to form that part of each pair of spokes which 
produces the curve between two spokes, and by the conjoined series of 

spokes the ring or felloe on which the tyre is fixed. The tyre is formed 
with a projecting inner rib, with a d or inclined groove suitabl 
for receiving one of the inclined projecting edges of the ring of the 
wheel; and the tyre is also formed with a projecting or extending por- 
tion on one side, suitable to be bent over the other projecting inclined 
edge of the ring or felloe of the wheel. The tyre having been put on to 
a wheel, the projecting side is turned over by the pressure of a roller, so 
as to close on the second inclined edge of the ring or felloe of the wheel, 
and thus will the curved portions of the spokes which make up the ring 
or felloe of the wheel be held securely in the dovetail groove produced on 
the inside of the tyre.— Not proceeded with. 

12is. ALEXANDER HUsert, Bordeaux, Department de la Gironde, France, 











4 ¢, 








oa Apparatus for ventilating ships or vessels.”—Dated 22nd May, 1856, 
This invention cannot be described without reference to the drawings. 
238. Gronce Deut GaLloway, Basinghall- street, London, “ lmprovements 
in the furnaces of marine hilers, and in the ‘construction of steam ves- 
sels.”— Dated 23rd May, 1856. 
In this invention the boiler has an additional fire place or fire places, 
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in which it is intended to consume coke or other suitable fuel, and over 
the fire or fires in which the flames from the other fires are caused to 





so many coils of events are placed in regular order, entindin both 
reels. Itis a motion directly the reverse of that used in covering the 
linders, for while the cylinder revolves on its centre, the hank with 





pass by a suitable arrangement of the flues or tubes. An air ch 1 is 
fixed or formed so as to extend across the front of the several fire-places 
or furnaces, which air channel may be placed just under the fire door. 
Into this channel air is supplied in any convenient manner, and there 
are apertures therein with short pipes or nozzles communicating with 
the fire door frames, and also the fire bars, which are hollow, and fur- 
nished with apertures through which the air can escape in a lateral 
4 direction, and in a longitudinal direction to, or by means of apertures 
H through the bridges. The invention also fixes a grate below the fire bars, 
: in an inclined direction, in order to catch the cinders. He regulates the 
draft into the fire-places or furnaces by means of a door affixed to the 
{ front of the ash-pit. The steam-vessels are constructed with a series 
' of hollow pipes or channels at the upper part, between the bulwark and 
the bend of the vessel, of such form as may be adapted to the 
{ form of the vessel, both in the horizontal and cross sections, such 
i pipes or channels being larger in the cross section near the bulwark, and 
: smaller as the vessel becomes fuller, that is to say, in proportion to the 
build of the vessel. These pipes or channels form a kind of buoyant 
sheathing for the vessel. Cork may be inserted in these tubes, He also 
inserts tubes between the timbers and underneath the beams and decks 
of the vessel.—-Not proceeded with. 





1241. Frepenick Peter Dimeret, Philadelphia, L “*Screw-nuts for 
axle-boxes and other purposes.”"—A comniunication.—Dated 23rd May, 
1856 

This invention, as communicated to the patentee by his foreign cor- 
respondent, consists in constructing screw nuts in such a manner as to 
remove the liability of their becoming unscrewed or working loose while 
in use, as is often the case with screw nuts of the ordinary kind. For 
the purpose of preventing this inconvenience, it has been usual to em- 
ploy a small screw, which passes through the side of the nut, and bears 
against the thread of the screw which carries the nut: but this mode of 
securing screw nuts has proved very unsatisfactory, from the tendency 
of the small screw to work loose, or to fall out and be lost, when the nut 
is slackened, Now the present plan dispenses with the lateral clamping 
screw before mentioned, or other loose or free<lamping piece ; and in 
lieu thereof a small catch lever or tooth cam, mounted in a recess in the 
flange of the nut, or of the washers of the nut, is employed to take into 
the thread of the serew on which the nut is placed, and grip the thread 
firmly. 

1243. Prenne Evstace Laurence Barron, Coleshill-street, London, “ Pro- 
cess of coating metals for sheathing ships, and for other purposes, and in 
the means of attaching sheathing plates to ships or vessels.”—A commu- 

j nication.—Dated 24th May, 1856. 

\ This invention consists, First, in coating or covering plates or sheets 

| of metal with another metal or alloy of metals, by causing the coating 

| metal (when brought down with some pressure on the surface to be 
coated) to be drawn over the surface of the metal to be coated, on 
which, by the friction of the two metals against each other, the coating 
mietal will be partially fused, and a film thereof deposited on the metallic 
4h surface of the plate to be coated, Secondly, in sheathing ships with 

t | plates or sheets, secured to the sides of the ship by metal strips, in which 
f the said plates or sheets are inserted and slidden forward to their proper 

} places. 

1253. Witanton Ryx, Manchester, “ Fixing or fastening rails or railways in 

} their chairs.” — Dated 26tii May, 1856, 

ts In carrying this invention into effect, in one side of an ordinary cast- 

fron railway chair is inserted a wrought-iron screwed nut or nuts, in 

} which works a screw bolt or bolts, the head of such bolt being secured 

against an intermediate block or plate for holding the rail, which block 

ig or plate is so constructed as to fit the outside or shape of the rail, and 
dispenses with the use of wooden or other wedges. Between the rail and 

the bottom, or that part of the chair upon which the rail usually rests, a 

space is left, so as to keep the rail suspended between the side of the 

chair and the fitting block or plate. — Not proceeded with. 


1265. Enenezer TALnot, Spring Vale, Staffordshire, ‘‘ Rails for railways.” 
{ Dated 27th May, 1856. 
e section of double-webbed or double-headed rails, made 

} according to these improvements, the rail is seen cut through its centre 
T vertically, without the cut passing through either the longitudinal or the 
lateral bearings of the rail, but diverging at a right angle or thereabouts, 
/ and passing out on the left-hand side, underneath the top web or flange ; 
| and in like manner on the right-hand side, above the lower web or flange, 
| or vice versa, In this manner the compound rails are somewhat similar 
' 
' 
' 
i 
f 











to two bars of T iron placed side by side in reversed position, and may 
7 be bolted at suitable intervals along their sides for security, and they 
i may be connected with tish-joints or otherwise as usual. The principle 
| * of the improvements is also applicable to other forms of rails—Not pro- 
i ceeded with, 
ie 1269. Frepenick Perer Dine ‘- 
railways.” —Dated 27th May, 1s! 
| In place of securing the vail by means of pins or spikes to the upper 
| surface of a longitudinal sleeper, as is now practised on some of the 
| principal lines of railway, the patentee imbeds the foot of the rail in the 


_ Philadelphia, U.S., “ Permanent way of 





sleeper, by cutting out suitable grooves therein to receive the rail, He 
preters to use a double T rail, but he does not intend to confine himself 
and in order to imbed the foot of the rail in the sleeper, he cuts 
and by means of a suitably- 


thereto ; 
the latter longitudinally down the middle, 
shaped cutting tool, cuts out grooves or recesses in the inner side of the 
two halves of the longitudinal sleeper, of such a size and shape as to 
receive the foot of the rail when the two halves of the sleeper are 
brought together again. By this means the greater portion of the rail is 
1 enclosed between the elecpers, and the foot thereof rests half on one- 
{ half of the sleeper and half on the other. 

124. DANIEL Spink, Bridgewater, Somersctshire, “ Rails and railways.”— 
Dated Slst May, 1856. 

This invention consists, First, in a new form of rail 
which may be of the usual section transversely employed in narrow- 
gauge lines, with the difference of having flanges formed on each side, 
and rolled out of the reilitseli, ‘These tlanges or supports are placed at 
ig right angles to the neck ef the rail, and equi-distant from the upper and 


Jor railways, 





lower faces thereof. And, Secondly, in laying the rails which are to be 
sunk into the ground or ballast half-way as far as the said side flanges ; 


| and either angle iron or bar iron may be used as braces to keep the line 
‘timbers and chairs may thus be dis- 
Learing of the rails is worn, they 


to its proper width or gauye. 
pensed with, 


may be reversed.— Vol proceeded with 


and when one face or 


Ciass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing 
Printing, Dyeing, and Dressing kabrics, §e. 

1116, Ricuarp Wuytock, Edinburgh, “ Apparatns to facilitate the printing 
: of yarns or threads,”"— Dated 12th May, 1856. 

: According to the method usually practised for producing figured 
fabrics by the use of printed yarns, hanks are formed on cylinders, and 
remain on the same till printed. Now, there are certain difficulties 
in this process which it is desirable to remove, The first is that the length 
: of pattern is limited by the size of the cylinder; thus, a cylinder six yards 
: round only extends figures in velvet pile to forty inches. Hence recourse 
; has been had to cylinders nine yards and eleven yards in circumference, 
but this is still not enough, although beyond this they are scarcely man- 
ageable. Attempts have been made to get over this by using two cylin- 
ders, placed at a distance asunder, but no practical means have been 
devised for covering them with yarns. Now these improvements are to 
take two cylinders, or in preference two open reels, and to place them 
opposite to each other. These are held together by connecting bars of 
wood or other suitable material, so that they can be lifted about from 
piace to place. These reels are covered with a continuous coating of 
yarn or threads, laid in as regular order as the threads or yarns on a 
cylinder are, and this is effected by the following process :—The reels 
or cylinders are each placed between two wheels of rather larger diam- 
eter than the reels. Endless bands connect those wheels, that is, one 
fore wheel and one hind wheel; so that the two endless bands run 
parallel to each other, Upon those parallel bands a light carriage is 


fixed, which conveys the bobbins containing the threads or yarns with 
which the reels or cylinders are to be covered. The bobbins are passed 
above the reels or cylinders, and then under the reels or cylinders until 








the bobbins is stationary. Here the reels remain passive, and the hank 
with the bobbins revolves round them. The change in the distance of 
the reels or cylinders from each other regulates the size or length of the 
coil. These coils may be removed from the reels, and printed on tables 
or under cylinders for such patterns as are termed turned-over patterns ; 
but it is proposed to print the coils before removal of the yarn, by means 
of the patentee’s patent printing machine with traversing pulleys, so that 
all kinds of patterns can be produced as by the cylinders, and with greater 
advantage. 

1122. Micnart HopGs Stmpson, Massachusetts, U.S., “ Machinery for comb- 
ing wool, or various other tibrous substances.”— Dated 13th May, 1856. 

This invention cannot be described without reference to the drawings. 

1125. ALexanpER Parkgs, Birmingham, “An improvement in preparing 
materials for, and in waterproofing and coating woven and other fabrics, 
paper, leather, and other substances.”—Dated 13th May, 1856. 

This improvement consists in applying a product or products obtained 
from wood spirit, or other naphthas, in combination with gun cotton, or 
other vegetable matter similarly prepared, to the purposes of making 
waterproof articles, and for coating woven and other fabrics, paper, 
leather, and other substances. The combinations may be prepared 
and used in a plastic state, and also in the state of solution. When 
used in the latter state, in order to obtain a thick or substantial coating, 
numerous layers or spreadings of the solution are employed. Such pro- 
ducts are also combined with gums or resins, for the purpose of obtaining 
solutions of them.— Not proceeded with. 

1130. Witt1am Epwarp Newton, Chancery-lane, London, “The novel 
application of certain substances to be employed in printing upon woven or 
other fabries and paper.’—A communication,— Dated 13th May, 1856. 

The inventor proposes to employ a thickening material, composed of 
the gummy mucilage obtained from the decoction or preparation of 
plants of the family of lichens, viz.:—Carrageen moss, pearl moss, 
Irish moss, Auvergne moss, Swiss moss, Iceland moss, and generally 
all the family of mosses and lichens.— Not proceeded with. 

1131. Henry Braaa, Belfast, Antrim, Ireland, “ Apparatus for finishing linen 
and other fabrics.”—Dated 14th May, 1856. 

This invention consists in so arranging double-acting machinery or 
apparatus for finishing fabrics, by the compression of flat surfaces, that the 
weight of one descending portion of the machinery is made available for 
elevating another portion of the machinery; the said portions of machinery 
ascending and descending alternately. Secondly, in the application of 
an intermediate table, between the compressing flat surfaces above re- 
ferred to, for the purpose of finishing two folds of different fabrics at one 
operation; or for imparting the same finish to both surfaces of the same 
fabric, by bringing each surface in contact with opposite sides of the 
intermediate table. Thirdly, in an improved single-acting combination 
of machinery or apparatus for finishing fabrics by the application of 
pressure ; and, lastly, in supplying and removing fabrics in continuous 
lengths to and from hines for finishing by the compression of flat 





surfaces, A full description of this inventicn requires reference to the 
drawings. 
1135. Wittiam Pottock, Paisley, Renfrew, N.B., “Ornamental fabrics of the 


lappet class.”,—Dated Lith May, 1856. 

This invention relates to that part of the facture of or 
fabrics of the lappet class, wherein the loose surface threads by which 
the device or figure is formed are cut from the piece to bring it to its 
finished state. Any ornamental fabrics may be treated by this process, 
provided the figure being of the lappet leaf, or harness class, is made 
up or composed of regularly-disposed portions of weft woven into the 
body of the piece. The invention is preferably carried out in the loom 
in which the goods are woven. The cutting knifé is a straight blade, 
stretching across the loom in suitable guides, and made to traverse con- 
tinuously with a diagonal cutting action across the entire width of the 
piece. The cutting traverse may be given either by cranks, cams, or 
other mechanical movements, or by an air-preseure cylinder and piston. 
The loose threads are elevated and properly disposed to meet the cutting 
action of the knife, by the agency of a frame carrying a series of diago- 
nally-disposed lifting furgies. As the piece passes over or through 
the cutting apparatus these furgies enter diagonally between the 
loose threads and the body of the piece, so as to insure the proper 
disposition of the threads to meet the cut, Instead of thus cut- 
ting the threads in the loom, the operation may be conducted in a 
separate cutting machine, quite independently of the weaving action. 
Instead of using diagonally-disposed fingers or lifting-pieces, straight or 
direct acting ones may be employed, and a spiral or rotary cutter may 
be substituted for the plajn traversing knife.— Not proceeded with. 

1136, Jerome Anpre Drikv, Patricroft, near Manchester, ‘‘ Weaving horse- 
cloths, blankets, rugs, or similar thick materials.”-—Dated 14th May, 1856, 

This invention consists of using an extra floating warp of woollen 
shoddy, mungo, or cther fibrous materials, and of confining the said 
extra floating warp to the centre or interior of such goods, still preserv- 
ing a woollen face on both sides or surfaces, by which process the con- 
sumption of either the ordinary warp or weft is not increased. 

1141, Cuan tes Henry Ovivier, Finsbury-square, London, “ Preparing and 
applying silk waste.’—A communication,—Dated 14th May, 1556. 

The ends and hard waste silk must first be sorted to extract foreign 
matter therefrom, then dyed and dried, and after being cleaned they are 
separately cut into lengths of about half-an-inch, and then transferred 
to the crusher. The next part of the operation consists in carding 
them, cither in a machine with thick-toothed cards, or in two machines, 
one with stiff-toothed cards, and afterwards in another with No, 28 and 
No, 26 cards in good condition. These two last machines should be 
constructed so as to permit of their being brought into close proximity, 
especially the latter. The ordinary movement of the said carding 
machines must be altered, viz,, the entry rollers must be made to work 
two rotations slower than for wool carding. ‘The workers must work as 
slowly as possible; the flyer rather quicker than for wool; the combs a 
third slower than for wool; the other parts of the machine must work 
at the usual speed. This preparation must be effected on the dry silk, 
which, when finished, may be mixed with other fibrous materials. 
Waste silk combings, or untwisted silk waste, only requires to be dyed 
and sorted, and then introduced into two carding machines, which must 
be set up for working hard waste. This preparation of waste silk comb- 
ings should ve effected on the dry silk, and to facilitate its egress from 
the machines, five or six per cent. of wool may be added to it, with 
which material it is afterwards necessary to mix it for spinning. The 
silk waste, being mixed with wool, can be spun in a similar manner to 
wool, except that cnly the wool requires to be oiled; and when spinning 
a sample composed of two-thirds of wool and one-third silk, the inventor 
spins 15 per cent, finer to obtain the same thread as when spinning wool 
alone.— Not proceeded with. 

1143. Wittiam Crorts. Derby-terrace, Nottingham-park, ‘* Manufacture of 
lace and other weavings.”"—Dated 14th May, 1856. 

The improvements relate to means of manufacturing various weavings 
in looms of the character ordinarily employed in the production of 
bobbin-net lace, and so that lace and other ornament may, when desired, 
be interspersed or combined with such weavings. The improvements 
consist, First, in giving the traverse motion to weft thread or threads by 
means of bars or carriers, to which motion is given during the back- 
ward and forward motions of the bobbin carriages, in place of such 
motion to the thread-carrier being given only when the bobbin-car- 
riages are either in the front or in the back. By thus continuing the 
motions of the thread-carriers during the backward and forward 
motions of the bobbin-carriages, a saving in time is effected, as well as 
greater ease to such morements. In some cases, the patentee uses 
several such bars or carriers to operate upon several weft threads, or 
several sets of weft threads capable of following each other with their 
threads in succession, or otherwise, as may be desired, to carry like 
threads or threads differing in colour, or otherwise. Such adaptation of 
several bars or carriers for carrying the weft across the machine is also 
applicable, when it may be desired, to lay in the weft during a rest of 
the carriages, either in the front or back combs. Secondly, in the using 
of stopping or holding instruments to hold the thread or threads during 
the movement of the bobbin carriages, either to the front or tothe back 
combs, till the lifting instrument come into position to lift such threads 
to be taken by the points. Thirdly, in the employment of such lifting 
instruments to raise the weft threads into position for their being se- 
cured into the work. Also, in giving a lifting movement, at the times 








Gesired, tc the thread guides or carriers, to cause them to lift the weft 


threads in the way of the points. Fourthly, in the application of stop. 
ping instruments to such machines to stop their movements when 
weft threads break or otherwise fail, such stopping instruments being 
operated by the weft threads to control the stoppage of the hine in 
the event of such breakage or failure of weft. Fifthly, in causing the 
points in that class of machinery where catch bars are used to dip, so as 
to penetrate between the catch bars and carriages as low as the combs or 
the tops of the guides, in order to their preperly taking hold of and 
securing the weft and warp threads, and taking up the broken or loose 
bobbin threads to prevent entanglement of them: for this purpose, the 
patentee prefers to use bent points. With other classes of such ma- 
chinery, where catch bars are not used, he prefers to bring the points as 
near the guides as possible. In most cases he prefers that the weft 
threads be supplied from bobbins or spools, During the working it may 
be desirable to cause the weft threads to cease operating, or partly so, in 
order to make lace without weaving by the use of such weft threads, In 
the working of the parts the bobbin-carriages are, as is the general 
practice below the work, but if such are inverted, the parts constituting 
the improvements will be adapted to such altered relation. 

1150. James Leck, and ge MILLER, Glasgow, ‘Singeing textile 
fabrics”—Dated isth May, 185 

This invention relates to a — patent granted to A. Miller, 2nd 

October, 1852, and consists of certain novel arrangements of the appa- 
ratus known by manufactures as the “ gassing machine,” as well as of 
certain contrivances wherein gassing and hot-plate singeing are to work 
in concert upon the goods to be singed. In all the new arrangements of 
this machinery the entire movements are actuated by a continuously- 
revolving power shaft, and the fabric under treatment is drawn through 
the machine by rollers at the delivery end without the aid of conducting 
strings. Inthe machine where gassing alone is used the rows of gas 
flames all burn downwards, and the exhaust actions all take place from 
below, so that a very superior cleansing effect is produced, inasmuch as 
the loose fibres and dust, when once disengaged from the fabric, are 
directly carried off in the most efficient manner. When one side only 
of the fabric is to be singed, it is passed straight forward beneath or 
through one or more rows of flames without any turning, but when both 
sides are to be acted upon the fabric is reversed, by being passed over or 
round aroller, so as to present both faces to the direct action of the 
flames. The combination of gassing and hot-plate singeing may be 
effected in various proportions, that is to say, one or more hot-plates 
may be combined with one or more rows of gas flames. In one good 
arrangement the fabric is first passed over a hot-plate, and then reversed 
and passed over two hot-plates in succession, and it is finally conducted 
through or beneath one or more rows of gas flames. This combination 
of the two singeing processes produces a most complete singeing effect. 
Instead of using either copper or iron singeing plates solely, both copper 
and iron are used in the same machine, that is to say, in a combination 
of three plates, the first one of the series is preferably of iron and the 
other two of copper. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &e. 

1160. Josep Martix, Liverpool, Machinery for draining or partially 

ae ¢ certain descriptions of wheat or other grain.”—Dated 16th May, 
856. 

This invention consists in causing a continuous stream of wet grain 
to pass over a revolving perforated disc or concave shell, through which 
the moisture passes, and over which the grain (which is supplied near 

the centre) is carried by its centrifugal action. 

1166. Ricard CoLeman, Chelmsford, Essex, ‘ Implements for ploughing 
hoeing, and scarifying ‘land. "—Dated 17th May, 1856. 

This invention consists in supporting the frame or bar of the plough- 
ing, hoeing, or scarifying instruments by two bars, jointed thereto, which 
bars are jointed to and supported from the frame or carriage of the 

or The bar or frame supporting the instrument is 
held by these jointed bars in a position parallel, or nearly so, to the 
surface of the land, and also to the carriage or travelling frame of the 
hine, and i 1 ly such parallelism when raised out of 
or when depressed, or inserted into the ground. The upper ends of 
the supporting bars project above the joints, whereby they are conyected 
to the carriage, on which joints they move as fulcra, These upper ends 
of the bars are connected by a rod or rods to lever arms projecting from 
a suitable barrel, to which rotary motion is given by hand lever, wheel- 
gear, or other suitable means, whereby the levers and rods before men- 
tioned may be forcibly acted on to move the supporting bars on their 
fulera, and so act on them as to elevate or depress the operating instru- 
ments. A plough, scarifier, hoe, or similar instrument may be attached 
to the instrument frame, and so applied and adapted for ploughing, 
hoeing, paring, or scarifying the ground. The carriage is constructed 
with one, two, three, or more ploughs or other instruments of culture. 
The carriage frame is mounted on wheels, and maintained at a suitable 
elevation from the ground, and may be drawn by horses or other suit- 
able power. A further improvement in horse hoes, or hoes acted on by 
power, consists in mounting the hoeing instruments in a frame which 
is fitted to the carriage in such manner that it has a traversing motion 
from side to side, independent of the travelling carriage, in which 
motion it is controlled by a rack and pinion, or otier suitable mecha- 
nical equivalent, actuated by the attendant walking behind. Any 
requisite number of hoes are fixed in this hoe frame, and the attendant 
has merely to notice one row of the crops between which the hoes are 
operating, and so regulate the position of the hoe frame from side to 
side, by the means before mentioned, as to keep the hoes travelling in a 
position parallel with the rows of crops, and this quite independent of 
any little deviation from such parallelism that takes place in the 
carriage of the horse hoe over the rows of the crops. The rows of crops 
sown by the drill being parallel to each other, by noticing and regulating 
the instruments between one row, all the others occupying the breadth 
of the machine being in the same frame, will be simultaneously guided, 
and may be kept in the requisite proximity to the crops without liability 
to injure the plant. 

1181. Joun Leakey Bownay, Modbury, Devon, ‘Drills for sowing seeds, 
and distributing manure or water.”—Dated 19th May, 1856. 

This invention relates—Firstly, to a mode or modes of effecting the 
longitudinal adjustment of the seed or manure box of drills, so as to 
keep such box level on passing along hill sides or side long ground ; 
and, Secondly, to an arrangement of gearing for imparting the necessary 
rotary motion to the seed or manure barrel or shaft of the main sup- 
porting or running wheels of the drill, whatever may be the position of 
such barrel or shaft. The drill-box is supported by a curved bar, in the 
form of a quadrant, semicircle, or other portion of a circle, or a com- 
plete circle, and this curved bar rests upon two or more anti-friction 
pulleys, or on a spur pinion or pinions (the teeth of which in the latter 
case gear into rack teeth on the outside edge of the curved bar for 
adjusting the same) carried in suitable supports, which are secured to 
the main axle or frame of the drill. The seed or manure box will 
thus be free to adjust itself, or be adjusted or brought to a level, whilst 
the drill is passing along side long ground, as the curved or circular bar 
will turn freely on its supporting rollers.— Not proceeded with, 

1195. WitLiam Epwarp Newtox, Chancery-lane, London, ‘‘ Improvements 
in the process of manufacturing oil from seeds, and in the machinery and 
—* to be used therein."—A communication.—Dated 20th May, 
18056. 

This invention consists in constructing the bed of a chasing mill in 
such a manner that it can be heated and kept hot by the application of 
steam, while it is used to grind, temper, or mull, crushed, linseed, or 
other substances which it is desirable to heat or keep hot during the 
processes above mentioned. This part of the invention also consists in 
making chasing mills self-feeding, by means of one or more circular 
troughs arranged around the shaft of the mill, and into which troughs 
the material to be ground is fed, and conducted by spouts on to the 
bed, to be acted upon by the wheels while the mill isin operation. A 
sweep or scraper is alsoso arranged as to separate a portion of the 
material acted upon by the mill, and deliver it to the spout which con- 
veys it away, thereby making the mill self-discharging. The second 
part of these improvements consists in pressing or packing the pulp of 
prepared linseed, or other seeds or substances to be pressed, into cakes 
of so compact a character as to occupy only one half the space that 
would otherwise be required for such pulp in the press, which expresses 
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the oil or other liquid from it. The third part of the invention relates 
to a novel arrang it of hinery for packing the pulp, or prepared 
linseed, or other substances, into cakes preparatory to p' ing, so as to 
make them occupy less space, and thereby enable the operator to put 
more or double the quantity into a press of a given size, and press it at 
one operation. This machine consists in arranging a hinged hopper 
over the mould, into which the pulp or other substance is to be pressed, 
in combination with a follower or piston working down through the 
hopper, and pressing the pulp or other substance into the mould, The 
fourth part of the invention relates to certain improvements in the 
presses, for expressing the oil from the prepared linseed and other 
seeds, and for other purposes, and consists in making grooves in the 
plates placed between the layers of the substances to be pressed, such 
grooves being so arranged as to conduct the oil or the fluid pressed 
from the substances on each plate to its proper destination, without its 
running over on to the plate below. Also, in fastening the hair cloth or 
padding to the plates of the press, so as to dispense with the leather 
entirely to which the hair cloth or padding has usually been fastened 
heretofore: a thick edge of about 2} inches wide is also made around 
the hair cloth or padding, by doubling it over or weaving it thicker, so 
as'to press the oil out of the edges of the cloths which cover the cakes 
or substances pressed. 

1213. Epwarp HamMonp BeNTALL, Heybridge, Essex, ‘‘ Machinery for 
crushing or splitting grain or seeds.”—A communication.—Dated 21st 
May, 1856. 

The patentee mounts on an axle or shaft a series of serrated discs of 
uniform diameter and thickness, and sets between them washers of 
somewhat superior thickness, so as to provide intermediate spaces 
between the serrated discs. Another axle or shaft is provided with a 
similar arrangement of serrated discs and intermediate washers 
arranged alternately thereon, in such a manner as to admit between the 
saws or discs of one axle or shaft the cutting edges of the second series 
similarly constructed and arranged on the other shaft. These two sets 
he mounts in suitable bearings at the bottom of a hopper or box, into 
which is placed the grain or seeds intended to be operated upon, and he 
adjusts the positions of the two sets of rotating discs relatively to each 
other in such a manner that the space between the cutting edges 
of one set of saws or discs, and the intervening washers of the 
other set will be sufficiently small to prevent the uncrushed grain or 
seed from falling through, and will only allow the broken grain to pass 
out of the box. The axles of the two sets of saws are geared together, 
and a rotary motion is imparted thereto by hand or other motive 
power. 

1225. GERMAIN BARRUEL, Rus Hautefeuille, Paris, ‘Treating cotton seed.” 
—Dated 22nd May, 1856. 

This invention consists in obtaining products from cotton seed by 
distillation. The products thus obtained are gas suitable for illumina- 
tion, paraffine, and also an oil which may be used for lubricating and 
other purposes, besides which other products are obtained similarly to 
those ordinarily obtained in the facture of gas. The residue left 
in the retort may be treated to obtain potash therefrom. 

1228. James Howarp, Bedford, GEoreck WILLIAMS Baker, Woburn, Bed- 
ford, ‘“‘ Apparatus applicable to the tilling of land.”-—Dated 22nd May, 
1856. 

This invention consists, First, in attaching ploughs or other imple- 
ments of tillage, by ropes or chains to pulleys, mounted on a travelling 
or draft frame, or at the tail of a locomotive engine, and fitted so as to 
remain at rest while the frame or its equivalent (with the ploughs 
attached and in operation) is traversing the field, but capable of being 
rotated to bring the ploughs up abreast of each other. Secondly, 
mounting the guide pulleys on a ball and socket joint, in order to permit 
of their receiving a slight oscillating motion, and accommodating them- 
selves to the drag of the ropes or chains leading to the engine. Thirdly, 
inthe application to turn wrest ploughs, having right and left-handed 
mola boards of right and left-handed shares, and fitting the same 
together with the mould boards on a swinging neck frame, which is 
capable of being held fast. Fourthly, in certain means for regulating 
the hake or draught of ploughs, whereby the ploughman is enabled to 
alter the hake while the plough is in motion. Fifthly, in certain means 
for raising and lowering the wheels, and enabling the ploughman to 
regulate the depth of the furrow while the plough is in motion. And, 
lastly, in the adaptation of a lateral screw for the purpose of altering 
the width of the furrow. The invention cannot be more fully described 
without drawings, 

1260. SAMUEL NEWINGTON, Ticehurst, Sussex, “ Destroying the fly or aphis, 
and other insects, on hop and other plants.””— Dated 26th May, 1856. 

In carrying out this invention, strong tobacco is boiled in water (taking 
care not to allow the steam to escape) to which is added vinegar. 
When the liquor is sufficiently and has been pressed out of the tobacco, 
it is applied to slack lime, and the powder produced is packed in tin or 
other suitable cases. 

1268. ALFRED VinceNT Newton, Chancery-lane, London, “ Reaping ma- 
chines.”—Dated 27th May, 1856. 

This invention relates to a novel arrangement of raking apparatus 
for reaping or harvesting machines, which apparatus is worked automati- 
cally from the main driving or supporting wheel of the machine, and 
delivers the grain in gavels or sheaves in rear of the driving apparatus, 
It cannot be fully described without reference to the drawings. 

1272. JoserH Cuark, Buckskin-farm, Basingstoke, Hants, ‘ Horse-hoe.” 
—Dated 28th May, 1856. 

This invention cannot be described without reference to the draw- 
ings.—Not proceeded with. 

1309. Josrrit GroLey, Paris, ‘‘An improved plough.”—Dated 2nd June, 
1856. 











This invention consists in supplying two supplementary supports to 
ploughs. These supports consist of wheels or shoes, one of which is 
fixed to the beam at the side opposite to the mould board, either behind 
or in front of the share. This also acts as a counterpoise, and when the 
plough travels over unploughed land produces an oscillating motion, 
similar to that produced by the hand of the ploughman. The other 
wheel or shoe is placed in front of the beam, and travels in and regu- 
lates the depth of the furrow. A toothed regulator is placed in front 
of the wheel to regulate the width of the furrow and the draught.—Not 
proceeded with, 

1310, EpwAkD MARSDEN, Handley Wood, Derbyshire, ‘‘ Implements for 
pulverising and cleaning land.” — Dated 2nd June, 1856. 

These improvements consist in constructing implements which take 
up, pulverise, and cleanse land at one operation. They first take upa 
certain breadth of land upon ashare, then bring to bear thereon, accord- 
ing to the land being in a wetor dry state, mauls or rollers to pulverise 
or reduce it. The land next passes between rollers, and again between 
other rollers to drums with teeth, in order thoroughly to disintegrate the 
land, and remove twitch, weeds, or roots therefrom, which twitch, weeds, 
or roots, are carried by a belt intoa receiver. At the same time that 
the twitch is removed the machine takes up all stone above a certain 
size, which are either deposited in a receiver, or thrown back upon the 
land as required. 

1311. Wittiam BEapon, Otterhead, Honiton, Devonshire, “ Agricultural 
implements for cleaning, cultivating, and rolling land.”—Dated 2nd 
June, 1856. 

In the fore part of the improved implements are applied several ad- 
justible tynes, suitable to act as a cultivator, and the fore part of the 
framing is supported by a wheel. Behind the cultivating tynes there is 
a roller, from the axis of which, by a chain or suitable means, motion is 
given to an axis having fixed thereto several bent teeth, such axis being 
caused to rotate faster than the axis of the roller. Behind the roller, 
and before the rotating axis with bent teeth the tynes of an underground 
harrow are applied, which have inclined projections on their upper 
surfaces, by which couch and roots are raised to the surface of the land. 
At the hinder part of the isaplement are the bent teeth of a rake for 
collecting couch and other roots and matters. These teeth can be 
raised by a lever from time to time, in order to deposit the couch, roots, 
and matters collected thereby. The frame and parts are arranged in 
such manner as to admit of the teeth and working parts being lifted out 
of the land.— Not proceeded with. 


CLass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Cee 
ments, Glass, Luint, House Fittings, Warming, Ventilating, &c. 
1315. See Class 7. 
1348. Rorgext Hantow, Stockport, Lancaster, ‘‘ Improvements in the con- 











struction of water-closets, and in valves or taps for water-closets and 
other purposes.”—Dated 6th June, 1856. 

This invention consists in an improved self-acting water-closet, the 
seat of which when depressed opens a tap or valve to admit water into a 
tube, furnished above with a ball-valve which closes the air passages | 
when the tube is full, and when the pressure is removed fram the seat | 
the water in the tube is admitted into the pan to geanse it out. 
Secondly, in the application of the improved ball-valve ebove referred to, 
to the cisterns of other water-closets and to other purposes. Thirdly, 
in the application of a tube of vulcanised or other preparation of india- 
rubber placed around the spindle of valves or taps within the valve 
chamber, whereby the stuffing box is dispensed with, and the valve 
raised off its seating when required; and, lastly, in the application of a 
ball clack made of vulcanised india-rubber or other suitable material | 
placed between the oritice of the pipe to be supplied and the end of the | 
supply pipe. | 

1403, Jonn Le Caprevaty, New Bridge-street, Blackfriars, ‘Machinery for | 
bending sheet iron into corrugated forms for constructing beams.”—A 
communication.— Dated 13th June, 1856. 

On the main shaft or axis, to which motion is given by a steam engine 
or other power, there are three wheels with rounded peripheries, which 
are capable of being adjusted to or from each other. The main axis or 
shaft is carried by parallel bars capable of being moved to or from each 
other. Above the three wheels there are two other similar wheels 
capable of adjustment ; these two wheels are arranged to come inter- 
mediate of the three lower wheels. The sheet iron to be bent is placed 
on ledges or supports attached to the two side bars, and as the iron is 
progressively bent the two upper wheels come more and more between | 
the lower wheels. — Not proceeded with. 

1404. Servans pz Jone, New Hampstead-road, Middlesex, ‘Warming and 
ventilating apartments and buildings.”~ Dated 13th June, 1856. | 

In carrying out this invention the air is heated by passing from 
the exterior of the building through a suitable channel into the 
heating chamber, the air supply channel being of dimensions 
according to the cubic contents of the apartment or building to | 
be warmed and ventilated by the invention. The air heating 
apparatus and the passages for conducting the heated air are to be of | 
clay or other material than iron; but for dressing chambers iron may be | 
used, From the air-heating chamber the warm air is conducted by a 

itable ch 1 or ch is under the floor of the apartment to be 
warmed, in which floor there are to be valves or ventilators through 
which the warm air rises into the apartment. The channel or channels | 
conveying the warm air to the valves or ventilators diminish in diameter 
or size as they proceed further and further from the heating chamber. 
There are also other valves or ventilators in the floor of the apartment 
opening into other channels below the floor, and such valves or ventilators 
and channels are for the purpose of the air in the apartment passing to 
the ash-pit of the fire which heats the heating chamber. By these 
means the cold air of the apartment is withdrawn, as warmed air is 
allowed to flow from the air-heating chamber to the apartment, and the 
passage of air from the apartment is to be closed when sufficient has been 
withdrawn, and a passage from the outer atmosphere is to be opened to 
supply the fire with air. In the ceiling of the apartment there are to be 
other valves or ventilators leading into channels communicating with 
the interior of the chimney, such channels rising by preference to some 
extent in passing from the apartment to the chimney. 

1408. Joseru Bunnert, and Josern Grorak Bunnetr, Deptford, Kent 
**Sash-bars, columns, and mouldings for building and decorative pur- 
poses.”—Dated 14th June, 1856. 

These improvements consist, Firstly, in the manufacture of sash-bars, 
columns, and mouldings of cheet iron, by drawing the iron between 
suitable fixed or revolving dies, and such sash-bars may be formed with 
the tongue or rebates complete from a single strip of iron, or from two 
or more strips combined. Or, the sheet iron sash-bar may be drawn 
with, or attached to, a solid wrought-iron tongue, or with a wood or 
other suitable core. The second part of these improvements consist in 
covering sheet iron sash-bars, col , and Idings (made as before 
described) by the ordinary modes of jay ing and polishing, or with 
glass or vitreous enamels, and producing on the same, or on sash-bars, 
columns, and mouldings of zinc, brass, or other suitable metals, orna- 
mental designs in imitation of woods, marbles, buhl, or inlaid work, and 
other artistic designs.— Not proceeded with. 
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1422. Joun Gener, Wellington-street South, Strand, London, “ Building | 


materials.”— A communication from E. A. Heurteau, Checy, France.— 
Dated 17th June, 1856, 

The applicant proposes to make bricks of divers forms, which are to 
serve for any kind of moulding or archwork in buildings. He proposes 
to make grooves on the top of each brick, so as to form, when fixed, 
rebates upon which will rest the tympans of vaults, which may thus be 
made of common bricks instead of wooden kerbs, vaultings, and laths, 
as nowemployed. To effect this the inventor uses pine wood kerbs on 
which he sets the bricks, using plaster or mortar.—Not proceeded with. 


1426. Joun Sapier, Josian Green, and Tuomas Davis, Birmingham, 
“ Hinges.”—Dated 17th June, 1356. 

This invention consists, First, in finishing the curved surfaces of the 
joints of hinges, by bringing the said joints under the operation of a 
cutter to which a helical or cork screw motion is communicated. Se- 
condly, in finishing the edges of hinges, by subjecting them to the opera- 
tion of a cutter to which a reciprocating rectilinear motion is com- 
municated. Reference to the drawings is essential to a full description 
of this invention. 

1436. Water Henry Tucker, Fleet-street, London, ‘‘ Locks and latches.” 
—Dated 18th June, 1856. 

These improvements consist chiefly of various additions to or modifi- 
cations of the ordinary double action tumbler locks and latches with 
fixed tumbler stumps, by which additions or lifications the possibility 
of feeling the positions of the tumbler gratings by the aid of end pres- 
sure against the bolt is effectually prevented, without detracting from 
the strength of the locks, as is the case in locks wherein the tumbler 
stump is loose er moveable. The first improvement consists of a mode 
for preventing the tumbler stump being made to bind the tumblers by 
end pressure on the bolt; this is effected by causing such pressure either 
to raise or depress the tail or seat of the bolt so as to bring a part or 
parts of it against a shed or sheds in the lock case to which shed or 
sheds the pressure is thereby transferred, leaving the tumblers free. 
The second improvement consists in preventing the tumbler stump 
being brought into contact with the gating edges of the tumblers until 
the whole of them are correctly adjusted for its passage through them. 
The novel principle embodied in this improvement {s that of placing 
between the tumbler stump and the tumblers a yielding resistance to the 
backward passage of the stump, such yielding resistance, when end 
pressure is applied to the bolt, taking such pressure without conveying it 
to the tumblers themselves, to which, on the contrary, it serves as a pro- 
tection or guard, keeping the tumbler stump (which is fixed to the bolt 
in the ordinary way) from being brought into contact with the tumblers 
unless their gatings are properly adjusted for its passage into them. 
The third improvement consists in fixing the tumblers when pressure is 
applied to the bolt, either to a shed or stop in the lock case, or to each 
other, so that they cannot then be adjusted. The fourth improvement con- 
sists in so arranging the positions of such recesses or projections (in the 
tumblers of locks) as are used for, or have the effect of fixing the tum- 
blers when pressure is directed against the bolt, that their positions 
shall be independent of, and uninfluenced by, the positions of the tumbler 
gatings, by which means the pressure is made to bind all the tumblers 
alike whether correctly adjusted or not. The fifth improvement consists in 
so constructing the lock that end pressure against the bolt shall cause one 
or more of the tumblers affected by it to rise above, or to descend below 
the correct positions for the passage of the tumbler stump through them, 
by which means the tumbler or tumblers so raised or depressed will not 
only prevent the passage of the tumbler stump, but may be made to 
sustain its fuil force or pressure and keep the other tumblers free. The 
sixth improvement consists in so constructing and arranging the talon 
of the bolt in locks, that it shall recede or pass away before pressure 
exerted against it for the purpose of causing any false instrument used 
in the lock to pass such talon, without producing sufficient pressure 
against thetumblers to enable their gatings to be felt. This is effected 
either by forming the back part of a talon of a spring only or by attach- 
ing the talon to a moveable piece in such a way that, on pressure being 
applied, the talon shall recede or pass away before it' The seventh 





shall cause the tumbler stump to rise to a higher, or descend to a lower 
level than any at which the tumbler gatings can be collectively made to 
correspond, This is effected by attaching the stump to’a traversing 
tumbler which, on the application of pressure, shall turn on its axis, 
and carry the stump higher or lower than any level to which the tumbler 
gatings can be collectively brought. By this means pressure against 
the tumblers is not prevented, but simply transferred toa point or points 
in them which their gatings cannot collectively reach. The eighth im- 
provement consists in a mode of using a detector in locks, so that end 
pressure on the bolt shall throw the detector whether the tumblers be 
over lifted or not. The ninth improvement consists in a mode of con- 
structing a spring lock or latch so that one bolt only shall be required in 
it. This is effected by causing the tumbler stump to be fixed to the latch 
bolt itself, and by causing the stump or some other part of the bolt as it 
is acted on by closing the door to carry the tumblers across the key hole, 
and allow the stump to pass back without entering their gatings. The 
tenth improvement consists inso making a spring or latch that it cannot 
be opened while the key or any other instrument remains inthe lock, This 
mode is designed to supply a spring lock so made that a person cannot 
either from carelessness or forgetiulness leave the keyinit. Ut ts effected 
by causing the bolt to be brought only partially back by the key, the 
remainder of its unlocking action being given to it by athumb piece or 
knob after the key is out. The eleventh improvement consists of means 
to prevent the removal of the key from the lock in locking, unless 
the bolt be thrown to its full distance, and the tumblers be fallen so as 
to secure the bolt, by which means, should the particular step of the key 
which throws the bolt be worn, or even by fraudulent design entirely cut 
away the bolt would still be firmly secured before the key could beremoved 
from the lock. This is effected by the use of a moveable or tumbler piece 
in the lock, so formed and situated that some one or more of the par- 
ticular steps of the key which operate on the tumblers shall be made to 
it, and alsoso formed and situated that it shall, when thus thrown 
by the key, both carry the bolt to its full distance forward, and the tum- 
blers to their full distance downwards, before the key can be taken out 
of the lock. The twelfth improvement consists in a mode of making a 
self-locking spring-lock with one external bolt only. This is effected by 
the use of a traversing tumbler so formed and situated that, when the 
bolt is pressed into the lock by closing the door, it shall bring the tum- 
bier into play so that it shall secure or lock the bolt dead after it has 
sprung into the staple without the use of the key for the purpose, 
When the bolt is unlocked (by the key) it will be carried into the lock 
without bringing the tumbler into action, thus leaving the bolt free to re- 
cede on again closing the door or drawer, &c. Thethirteenth improvement 
consists in so constructing a flush bolt, chest, desk, piano, or other flush 
bolt lock, that the bolt and the tumbler shall be comprised in one and 
the same piece of metal. And in causing a spring so to play upon 
such compound tumbler and boit, that its tendency shall be in the direce 
tion to draw or hold the bolt into the lock, and so as to prevent its chat- 
tering or jarring when unlocked. 


1445. Turoporr Scuwartz, New York, U.S., “An improved brick,”— 
Dated 19th June, 1856, 

The object of this invention is to produce a brick realising certain 
practical desiderata not combined in any hitherto devised, without 
altering the general external form commonly given to that article, or 
losing any of the desirable properties of the common brick, This 
object is attained by removing vertically from its central portion, by a 
variety of means, such a quantity of the material as can be advantegeously 
dispensed with, and by giving a peculiar configuration to the cavity or 
cavities thus produced. The principle of the improvements may be 
embodied in several forms of brick, one or another being preferred 
according to the character of the masonry to be executed, or the par- 
ticular mode of manulacturing the article that may be found most de- 
sirable or convenient. 


1498, James Prart, Oldham, Lancaster, and Joun WurrengaD, same place, 
“ Apparatus for making bricks.”—Dated 25th June, 1856. 

These improvements relate, Firstly, to brick machinery in which a 
series of moulds are traversed by a mangle-wheel motion, and consists 
in an arrangement whereby the driving parts are adjustable to the angle 
required by the motion of the pinion in the mangle-wheel, Another 
part of the invention applies particularly to that construction and 
arrangement of machinery for which letters patent were granted to 
James McHenry, dated 20th July, 1852, and consists, Firstly, in the use 
of apparatus for loosening the bricks in the moulds previously to their 

| being finally forced out and removed. Also in the arrangement of 
apparatus for preventing the pistons forcing the clay out of the moulds 
should the same not have been properly filled. The apparatus cannot be 
fully described without reference to the drawings. 

1527. Avevstr Epovarp Lorapovx Betirorp, Bedford-street, Strand 
London, “Drying, burning, and cooling bricks, tiles, and other ceramic 
substances.”—A communication,— Dated 28th June, 1856. 

The apparatus consists, First, of two parallel tunnels or vaults, one of 

| which is used as an oven and the other as a drying chamber or vault. 

On the back floor of these vaults is laid down a double line of rails, which 
is made to slope in such manner that cars or wagons filled with ceramic 
substances may be moved along without other locomotive power, The 
said oven having the furnace placed at and across the lower extremity. 
Over and around the said vaults is constructed another vault or channel, 
with rails laid down in the same manner; this channel, which receives 
the waste heat from the furnace underneath, is used for drying the 
materials to be baked. The cars filled with the said materials are raised 
to the top or drying channel, which may be divided into several chambers 
and these latter kept at various degrees of heat. At the sides of the 
oven are a number of doors, by means of which any obstructions on the 
rails may easily be cleared away without stoppage of the operation. The 
two lower vaults are connected at the ends, and a turntable or moveable 
platform is used to make the cars pass from one vault into the other. 
The channels may also be constructed of a circular continuous form. 
The materials about to be sent into the drying channel may be placed in 
wooden wagons, and after they are dried placed in iron wagons 
and then shifted into the baking channel, or the same iron 
wagons may be used throughout the whole of the operations, thus 
saving time and manual labour in moving. Under the moveable platform 
is a pit to receive any material that may fall, and thus keep the channel 
free from obstruction ; the moveable platform may be passed out of the 
cooling channel through a large iron door that is on the side, and at the 
commencement of the said cooling channel. A small passage and a door 
affords entrance to the pit, from which the fallen materials may be 
easily cleared away. Along the burning channel are a number of valves 
which open into a flue underneath communicating with the chimney, 
and allow the vapours, gases, and superabundant heat to pass up the 
chimney. — Not proceeded with. 

1536, Cuaries Hore Goopnart, Woodlands, Middlesex, “ Bars or gratings 
for the security of buildings and other property.”— Dated Ist July, 1856. 

This invention consists in the substitution of hollow bars or tubes in 
place of the solid bars usually employed in forming gratings for the 
security of prisons, dwelling-houses, banks, and other like purposes, 


1537. Freperick Grorcr Sanpers, Poole, Dorset, ‘‘ Manufacture of orna- 
mental floor and other tiles, bricks, slabs, and other similar articles.”— 
Dated Ist July, 1856, 

This invention consists in making the above articles of pulverised 
clay in various colours or designs, to render them applicable to decorative 
and ornamental purposes, by combining pulverised clay of different 
colours in such manner that the manufactured articles will have a 
variegated or ornamental appearance given to them by the particular 
arrangement of the materials. 

1544. ALyrep Vincent Newton, Chancery-lane, Middlesex, “Door lock.” 
—A communication.-—Dated ist July, 1856. 

This invention relates, First, to the arranging of the arbor of the lock 
in relation to the bolt, so that the bolt may be operated by drawing and 
pushing the arbor in and out, or by moving and sliding the arbor without 
turning it in a direction transversely with the bolt, Secondly, to the 
use of a bolt which turns upon a centre, and is connected with the arbor 
by means of a rock lever, or its equivalent, so as to be operated by the 
thrust of the arbor. Thirdly, to the employment of a series of sector 
tumblers, which are fitted between sliding plates, and arranged with a 
spring, whereby the moving or adjusting of a single tumbler is prevented 
and the lock rendered unpickable. One of these tumblers is made 
elastic, und bears against an oblique ledge within the tumbler box, and 





improvement is in so constructing the lock that pressure on the bolt 


attached to the casing. The tumblers, therefore, as the plates are 
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forced inwards will be pressed together, and they will thus be prevented 
from being operated upon separately.— Not proceeded with. 
1556, AtrrEp Novurrison, Rue des Petites Ecuries, Paris, “ Drying and 
J uly, 1856. 


burning bricks and other articles of clay.’—Dated 2nd 
The imp d kiln ists of a furnace and a series of chambers 


which are heated successively by the furnace. The bottom of these 
chambers is formed in sections, which are moveable, and can be trans- 
ferred from chamber to chamber. The bricks or other articles are, 
when moulded, loaded om to a carriage which moves through a drying 
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perfection of the glaze. This is accomplished by dipping or immersing 
the newly printed ware into water, or water mixed with a little mucilage, 
chloride, or acid. Lastly, the invention applies to the glaze employed, 
the ordinary composition of which is i d by the introduction or 
admixture of mucilage. 

1247. James Lea, Birmingham, ‘ Sun-blinds.”—Dated 24th May, 1856. 

The object of this invention is to avoid the use of the projecting 
horizontal iron rods used in supporting and extending sun-blinds, and 
which frequently cause great obstruction to foot passengers. The im- 
pr cannot be described without drawings.— Not proceeded with. 








stove, and when the articles therein are sufficiently dried the rs 
transferred to one of the moveable sections of the bottom in the first of 
the chambers heated by the furnace, and from thence it moves onwards 
until it arrives in a chamber formed like the body of a reverberatory 
furnace, where the articles which it supports are exposed to the full heat 
of the furnace afterwards ; this section of the bottom descends to a cool- 
ing chamber, through which a current of air passes, and it is this air 
which heats the drying stove previously mentioned.— Not proceeded with. 





Crass 6.—FIRE-ARMS, &c. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, &c. 
1381, Auyrep Vincent Newron, Chancery-lane, London, “ Projectiles for 
ordnance.”—A communication.—Dated 10th June, 1856. 

This invention consists in the attachment to the butt of an clongated 
cannon shot or shell of a cup-formed cylinder of wrought-iron, fastened 
to the body of the shot or shell by having a perforated bottom imbedded 
in the cast-iron, or other metal of which the shot or shell may be com- 
posed, or otherwise fastened in an equivalent manner, while its sides 
project beyond the butt and are so thinned down as to be capable of such 
expansion by the explosion of the charge of the piece of ordnance from 
which it is to be fired as to fit the bore of the piece exactly, thus saving 
windage in all cases, and imparting rotary motion to projectiles when 

. Fifle grooves or their equivalents are ployed, and also securing the 
striking of the projectile upon its apex, which renders the invention 
applicable with great advantage to percussion shells. 

1388, Atrrep Vincent Newton, Chancery-lane, London, “ Breech load- 
ing fire-arms.”—A communication.—Dated 11th June, 1856. 

This invention consists, First, in a moveable breech piece constructed, 
arranged, and operating in the novel manner hereinafter described, to 
constitute, when desired, an open funnel leading into the rear of the 
barrel, and affording the greatest eonvenience for loading in the dark, or 
by a person of unsteady nerves, and afterwards by a change of position 
to close and constitute a tight breech to the barrel. This breech piece 
is also so constructed that, in its closing movement it forces the cartridge 
to its place in the chamber, and afterwards shears off the rear end of the 
cartridge to leave the charge exposed to the fire of the priming. It 
consists, Secondly, in a certain arrang of a comy 1 lever to 
operate the breech piece to open and close the rear end of the barrel, 
It consists, Thirdly, in certain means of providing for and effecting the 
proper adjustment of the breech piece, and its removal from the gun for 
the purpose of cleaning. It consists, Fourthly, in constructing the rear 
end of the barrel with an elastic flexible lip all around, to be driven 
back against the breech by the force of the explosion, and thus making 
a tight breech. It consists, Fifthly, in a certain improvement in the 
construction of rifle grooves, by which the effective force of the charge 
acting upon the ball is increased, and the ball is caused to be discharged 
with greater velocity and accuracy than when grooves of the usual con- 
struction are used. It consists, Sixthly, in an improved pinner for con- 
taining a ribbon priming, and in the mechanism for conveying the 
priming ribbon over the nipple or vent. It consists, Seventhly, in the 
arrangement of the | and the before i i ble breech 
piece or its equivalent to work on the same imaginary axis, in such a 
manner that, after the fall of the hammer to effect the discharge of the 
gun, the hammer is enabled to rise, still remaining on the nipple or vent 
when the breech piece is raised to reload the gun, and is allowed to 
descend again when the breech piece is let down again to close the 
breech ; which movement obviates the necessity for cocking the hammer 
and applying the priming until it is required to fire; and enables the 
hammer always to keep the priming box closed against rain until it ia 
time to fire. 














CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

1203. Mawoan Bowrer and Joun Barwewt, Birmingham, “ Method of 

joining the parts of metallic and other bedsteads, and other articles of 

rniture.”—-Dated 21st May, 1856, 

The inventors thus describe their invention, in application to a 
motallic bedstead. They fix upon the upright pillar, at that point 
where the side rails are to be attached thereto, a block of metal, in 
which are made recesses proceeding from the upper, face downwards, 
but not through the said block. The said recesses are of a figure suit- 
able to receive the ends of the side-rails, and prevent the side-rails 
being removed therefrom, except by being lifted vertically. The ends of 
the side-rails may be fashioned somewhat like the letter T, and the 
blocks have of acor jing figure. Or the said rails and 
recesses may have the figure of a dovetail, The vertical pillar passes 
through the block described, and a second block, without recesses, is 
dropped over the said pillar, and by a concave screw in the said block 
engaging with a convex screw on the pillar, the said block may be 
screwed down tightly upon the first mentioned block, the ends of the 
rails being thus securely held between the two blocks.—Not proceeded 
with. 





1212. See Class 6. 

1236. Joun Gxnex, Wellington-street South, Strand, Londot, “ Adjusting 
the parts of ladies’ dresses called crinolines and sous-jupes.”--A communi- 
cation from J. L, Cerbelaud, France.—Dated 23rd May, 1856. 

This invention consists in forming the above-mentioned articles of a 
light air-tight stuff, capable of collapsing, and having only a small 
aperture in the upper part thereof, in order that thereto may be 
adapted a minute pair of bellows of very slender form. The air is to be 
admitted as with travelling cushions, &c. A second aperture, some- 
what larger in size, is destined to allow the emission of air when ladies 
shall desire to sit down.— Not proceeded with. 

1244, Witt1AM IuLinewortu, Manchester, “ Improvements in printing or 
colouring and glazing china, earthenware, or other ceramic manufictures, 
and in the machinery or apparatus connected therewith, and also in prove- 
ments in the subsequent treatment of such manufacture.”—Dated 24th 


856. 

This invention applies to the printing, or colouring, and glazing of 
pottery, and is an extension or improvement in the use of the prepara- 
tion of saccharine matter, as a substitute for oil or other matters now in 
use in the preparing of the colours for printing, for which the patentee 
obtained her Majesty's letters patent, bearing date the Ist of October, 
1855. The present improvement consists in the preparation and use of 
certain animal and vegetable mucilaginous or amylaceous substances, 
as albumen, gelatine, gluten, caseine, carrageen moss, linseed, mucilage, 
dextrine, gum arabic, gum adragant or tragacanth, and all other 
animal and vegetable mucilaginous or amylaceous substances ; also the 
use of deliquescent salts and other substances, such as the chlorides, 
nitrates, acetates, citrates, tartrates, saccharates, &ce. &c., of zinc, 
manganese, magnesia, &c.; also citric acid, or lemon juice, saccharic 
acid, phosphoric and arsenic acid, muriatic acid, together with all other 
deliquescent acids, either with or without saccharine matter. Secondly, 
the invention as applied to the machinery or apparatus connected with 
printing pottery, consists in the application, employment, or use of 
“doctors” in conneetion with the flat plates used for printing, for the 
purpose of cleaning such plates in a similar manner to those in opera- 
tion in cylinder calico printing. And also, if preferred, in combination 
with the use of inking or colouring rollers for furnishing the said flat 
plates. Thirdly, the invention as applied to the subsequent treatment 
of pottery, consists in the removal of the paper which conveys the 
impression from the ware, by the application of diluted chlorides or 
acids to the back of the paper, or by dipping the ware in water, or in 
water mixed with a little mucilage, chloride, or acid. It also consists in 


the balancing or equalising the power of suction or absorption of the 
glaze in the body of the ware with those parts which are printed upon, 
which might otherwise be unequal, and of course detrimental to the 





1254, Wittsam Hust, Birmingham, “‘ An improvement or improvements 
in metallic and other bedsteads, which improvement or improvements 
may be applied to other articles of furniture, and to framework gene- 
rally.”—Dated 26th May, 1856. 

This invention cannot be 
drawings. 

1257. FREDERICK CHARLES JEUNE, Gresham-street, London, “‘ Floorcloth.” 
—Dated 26th May, 1856. 

The patentee proposes to mix together in a masticating machine 
india-rubber (consisting in part of the cuttings and waste of vulcanised 
india-rubber) and gutta percha, so as to produce a cement or binding 
substance. When this mixture is reduced toa plastic state he throws into 
the masticator ground cedar wood, or other vegetable dust, for the purpose 
of increasing the bulk, and reducing the cost per pound of the com- 
pound. When the mixing in of a proper quantity of this dust is effected 
(special care being taken that not more is used than the India-rubber 
compound will well bind or concrete), he adds to the mixture fibrous 
Substances in length, such as cocoa-nut fibre, hemp, cotton waste, and 
hair, in order to impart toughness to the plastic mass, and remove that 
character of “shortness” which is possessed by the india-rubber floor 
coverings at present inthe market. When the mixing of these mate- 
rials is pleted he subj the Pp i to pressure between a pair 
of rollers, and thus reduces it into sheets varying from about 1-8th to 
1-16th of an inch in thickness. In this state he submits the compound 
to steam or hot air, to set the fabric, or complete the adhesion of the 
particles, 

1234. Joun Harris HEAL, Tottenham-court-road, London, 
wool mattrasses.”— Dated 30th May, 1856. 

In carrying out this invention a comparatively thin mattrass is made, 
and tied in the ordinary manner, and on either surface of such thin 
mattrass a further quantity of hair or wool is placed, and the whole is 
covered with a suitable case, and the mattrass is again tied through. 
The object of the arrangement is, that a mattrass may be produced, 
which will retain its form better than the ordinary mattrasses. 

1307. Detia Avery, Essex-street, London, “ Bonnets and other coverings 
for the head.”— Dated 2nd June, 1856. 

This invention consists in dispensing with the ordinary stiff wiry 
shape employed in the construction of drawn and other such bonnets, 
and thus rendering such bonnets and other such coverings for the head 
easy and flexible, and capable of being compressed without material 
injury either to the shape or substance. 

1315. Epwin Herywoop, Sutton-cross-hills, Leeds, and Tuomas OapENn 
Dixon, Steeton, near Keighley, Yorkshire, ‘‘ Attaching drawer and other 
knobs or handles.”—Dated 3rd June, 1856. 

This invention consists in forming the knob or handle with a female 
screw in place of the screwed pin now used, and in forming the pin 
separate, and so as to be passed through from the opposite side of the 
drawer or other place to that on which the knob is to appear, and into 
the knob, 

1319. WaLTEer Geor@e WiiiteHEAD, Birmingham, and Freperick Aveustus 
Harwoop, Birmingham, ‘* Candlestick.”—Dated 3rd June, 1856. 

This invention consists of a candlestick in which the candle is raised 
and lowered by means of a screw, in the following manner :—The in- 
ventors make the body and foot of the llestick in sep pieces. 
The body turns upon the foot, and by its turning motion raises or 
lowers the candle. The socket on which the candle rests is fixed on the 
top of a screw. The lower end of the said screw is made square or 
angular, and enters a hole or guide of a corresponding form in the foot 
of the candlestick, The said screw can rise or fall vertically, but is in- 
capable ofa rotary motion. A screw-box engaging with the said screw 
is fixed in the body of the candlestick, and by turning the said body, 
while the foot is held stationary, the screw may be raised or lowered, and 
with it the socket and candle. They make the socket of two discs or 
plates of metal, between which a disc of vulcanised caoutchouc is en- 
closed, which latter fits the candlestick tightly, and prevents grease from 
passing the said socket.— Noé proceeded with. 

1831. DuNcAN Morrison, Bordesley Works, Birmingham, “ Metallic bed- 
steads and other articles to sit or recline upon.”— Dated 4th June, 1856. 

This invention consists, First, in a method of constructing the 
stretchers of metal bedsteads. For this purpose blocks are forced 
against the edges of the angle irons which are desired to be kept apart, 
which blocks are connected together by a bent metal bar, having some 
cuts on its ends, on which nuts work behind the blocks, so as to force 
them apart. And, Secondly, in forming the ornaments of metal bed- 
steads and other articles to sit or recline on by depositing metal from a 
solution on to a suitable form. 

1372. RIcHARD ARCHIBALD BROoMAN, Fleet-street, London, ‘ Ladies’ wear- 
ing apparel.”—A communication from P. M. Hebert, of Paris.—Dated 
9th June, 1856. 

This invention consists in fi ing or ing tubes made of caout- 
chouc, crinoline, or other suitable materials, to the skirts of petticoats 
and other articles of ladies’ dress, by means of hooks and eyes, buttons, 
laces, or otherwise. ‘These tubes may be fastened on the garment sepa- 
rately, or one within another, and stiffened if required by the insertion of 
a piece of wire, cane, whalebone, or gutta percha. Or tubes of thin air- 
proof material may be let in or fastened to the skirt at intervals, and when 
required be inflated so as to give a graceful form to the dress. Or two 
pieces of tape may be sewn in the skirt with eyelet holes in their edges, 
and the tube laid between them and kept in place, by bringing the 
tapes over the tube and lacing them together.— Not proceeded with. 

1374. Henry WAGNER, Everitt-street, Russell-square, London, “ Improve- 
ments in beds and mattrasses, and in other similar articles of bedding.” 
—Dated 10th June, 1856. 

These improvements in beds and mattrasses, and other articles of 
bedding, consists in the application and insertion of perforated or 
reticulated surfaces in the ticking of those articles, whereby air has 
comparatively free ingress or escape to or from the interior of the 
article so furnished, by which means ventilation is afforded to the 
feathers, hair, or other stuffing of the article.—Not proceeded with. 

1394. James FaircLoven, Liverpool, ‘* Expander and contractor for dining 
tables.”—Dated 12th June, 1856. 

This invention consists of a number of cross levers arranged horizon- 
tally beneath the top of the table, on the well-known principle of the 
lazy tongues, and with which may be combined, if preferred, the usual 
telescope slides now in use. 

1400. Constant Jourrroy Dumery, Paris, ‘Machinery to be used for 
manufacturing boots and shoes.”—Dated 13th June, 1856. 

This invention relates to the manufacture of shoes with screws with- 
out heads, which manufacture is conducted by means of a series of dif- 
ferent machines, which cannot be described without reference to the 
drawings. The first is a machine for arranging and fitting the parts of 
the shoe to the last ; the second for cambering; the third to complete 
the screwing ; the fourth the cutting of the screw shanks; the fifth the 
pressing of the heel; the sixth the turning of the heel. 


described without reference to the 





“Hair and 











Crass 8.—GAS. 


Including Manufacturing Apparatus and Processes, Meters, Regulators, 
uriyfying Apparatus, §c. 

1225. See Class 4. 

1340. JULES LE BRETON, King's-Arms-yard, Coleman-street, London, ‘* A 
photo-gas or apparatus, with air-draughts of hot oxygen when applied to 
oil-lamps, with wicks for lighting and heating.”—A communication — 
Dated 5th June, 1856. 

This invention cannot be described without reference to the drawings. 
—Not with. 

1449, Jacinto Dias Damazio, Lisbon, Portugal, ‘‘ A new process of making 
illuminating and heating gas by adouble distillation without retort.”—A 
communication.— Dated 12th June, 1856, 

This invention cannot be described without reference to the drawings. 





1478. Joun TayLor, Hackney-road, London, *‘ Improved vessel for contain- 
ing chemicals for the generation of disinfecting gases.” —Dated 24th June, 
1856 


The object of this invention is to provide a vessel capable of containing 
chemicals for the generating of disinfecting gases, which, when desired 
may be readily and securely closed to prevent the escape of the gaseous 
products. This is effected by fixing above the mouth or orifice of a 
vertical vessel of glass or earthenware ior containing the chemicals a 
cross-bar of wood or other non-corrosive substance. The cover of the 
vessel having attached to its under side a ring of vulcanised india-rubber, 
is fixed to a screw which works through a nut formed in the before- 
mentioned cross-bar, over the centre of the orifice or mouth. By the 
action of the screw the cover attached to it may be depressed so as to 
compress, forcibly, the india-rubber ring between the cover and the 
marginaround the orifice of the vessel, and effectually to close the latter. 
By the ordinary action it may be as readily opened to permit the con- 
fined gases to escape. 

1487. JuLes ETmENNE LaFonD, Belleville, Paris, “‘Lighting.”—Dated 24th 
June, 1856. 

This invention relates to app for self-generating the gas to be 
used for lighting, which apparatus cannot be described without refer- 
ence to the drawings. 

1501. Gustave Dvurricn, Stuttgart, Wurtemberg, ‘ Gas-burners.” — A 
communication.—Dated 26th June, 1856. 

This invention consists in narrowing or contracting the tubular neck 
or cavity beneath the burner, so that the first passage or passages through 
which the gas has to pass shall be smaller than the opening of the gas- 
burner where the gas is consumed, whereby a more perfect regulation 
and supply of gas is obtained than by those at present in use. 

1504. Davin WuitE, Winchester-place, Clerkenwell, London, “ Improved 
apparatus for the more perfect combustion of gases, for preventing their 
escape, and the unnecessary radiation of heat therefrom.” — Dated 26t! 


June, 1856. A 
This i ists in the tration of gas in a chimney 


shaft, funnel, cylinder, or globe covered on the top, only allowing room 
for the escape of heat after the combustion of gas, and an external air 
chamber, shaft, funnel, cylinder, or globe fixed or hung under the gas 
burner, air-tight at the bottom, surrounding the internal gas-chamber 
open at the top, leaving a space to allow the admission of air to d d 
from the top to feed the gas-flame under the internal gas-chamber 
below the burner thereof. 

1508. FRANcoIs JoserH Lucien MALEzIEUX, Paris, ‘‘ Improvements in the 
preparation of peat, and in the manufacture of the same into fuel, char- 
coal, and gas.’”"— A communication from Mr. Gautier.— Dated 26th June, 











1856. 

The peat is first carefully separated from stones and other hard 
substances, and then conveyed to the works in carts, barges, or other 
receptacles, from which it is emptied into a trough with inclined sides 
by a dredging hine, or an archimed screw. From the trough the 
peat is projected into a pulping engine, in which it is received by arms 
or guides (having a to-and-fro motion) and forced against a drum fur- 
nished with teeth or cutters, on to which a stream of water is kept 
flowing. The peat is thereby reduced to a state of pulp, and may be 
further reduced by beating or pounding it by pestiles, or by a cane- 
mill, or between fluted rolls or vertical stones. Or, instead of the 
pulping drum, the i uses ble grindst with peripheries 
serrated stepwise, mounted on a bed-plate furnished with graduated 
conical holes through which the pulpy matter, diluted with water, falls 
on to the purifier. This purifier isa channel or shoot divided into descend- 
ing compartments, in which the sulphurous acid and other impurities 
are deposited. The pulp next passes into receivers in which it is allowed 
to drain, and is then shaped by cutters consisting of strips of wood, 
fastened together at right angles, and bevelled off at their lower ends. 
Other receivers than those above-mentioned are also described, To pre- 
pare peat for the facture of illuminating gas, it is placea in closed 
chambers or stoves (having only one outlet for the exit of steam), in 
which it is subjected to the action of surcharged steam heated by passing 
it through red-hot fire-bars, The steam prevents the volatilisation of 
the carbon, impedes its combination with the oxygen, and neutralises or 
eliminates the sulphuric acid, thereby adapting the peat to the manufac- 
ture of gas, and preparing it as a useful fuel—Not proceeded with, 

1530. SAMUEL JazEz Goope, Aston, near Birmingham, “ Gas-stoves, and the 
application of the same to the ventilation of buildings.”—Dated 30th 
June, 1856. 

The patentee claims, First, the application of the flame of a mixture 
of gas and air to the heating of a chamber situated in the interior of 
the body of the stove, the said chamber being supplied with air, either 
from the apartment in which the stove is used, or from the atmosphere 
external to the said apartment, which said air passes into the apart- 
ment after having been heated by its passage through the said chamber. 
Secondly, causing the flame of a mixture of gas and air to enter and 
heat a funnel-shaped flue situated in the body of the stove. Thirdly, the 

method of applying gas stoves to the ventilation of buildings before- 

bed. 


desori! 

















Ciass 9,—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraphs, Galvanic Batteries, &c. : 
1546. Grorae Epwarp Dexine, Lockleys, Herts, “Galvanic batteries.”— 
Dated Ist July, 1856, 

The first improvement consists in certain new exciting liquids for the 
negative element of those kinds of batteries in which nitric acid, or a 
mixture of nitric acid and sulphuric acid, has usually been employed to 
excite their negative element, and for this purpose the patentee employs 
the liquids resulting from the addition of the salts, nitrate of potash, or 
nitrate of soda, or other suitable nitrates or nitrites to sulphuric acid 
Firstly, in placing the salts directly in contact with the acid without 
previously dissolving them, and without the addition of water—unless in 
quantity not exceeding one third of the whole ; or, Secondly, in mixing 
with the acid a solution of the salt in quantity not exceeding one third 
of the whole, both of which plans he finds to be attended with a more 
powerful evolution of electricity and other important advantages. The 
second improvement consists in the use of a mixture of nitric acid and 
hydrochloric acid, either with or without the addition of sulphuric acid, 
or other acids, as an exciting liquid for the negative element of those 
kinds of batteries. The third improvement consists in certain methods 
of employing iron of any description, or alloys of iron and other metals, 
or unamalgamated zinc, as a positive element in batteries which have 
their negative element excited by nitric acid or nitrous acid, or liquids 
containing nitric acid or nitrous acid in any form. The fourth improve- 
ment consists in forming the metals of batteries, whether they be flat 
plates or of any other form, thicker towards the upper part, and especially 
at about the surface of the liquid, so as to compensate for the more 
rapid consumption which takes place at those parts. The fifth improve 
ment consists in applying a covering of gutta-percha or other suitable 
material to the metals of batteries at about the surface of the liquid, and 
for a sufficient distance above and below it, to prevent the destructive 
action which usually takes place there. 


Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

1195. See Class 4. 

1207. See Class 2. 

1225. See Class 4. 

1241. See Class 2. 

1243. See Class 3. 

1252. ALPHONSE RENE LE Mine DE NorManpy, Judd-street, Brunswick- 
square, London, “‘ Obtaining fresh water from salt water.”—Dated 26th 
May, 1856. 

The principal novelties in this system of distillation are, First, the 
process of double distillation, whereby aerated and non-aerated fresh 
water are produced, and in which they may be mixed together for the 
purpose of deodorising and sweetening the whole product. Secondly, two 
kinds of w>ter regulators described, or any water regulator acting in a 
similar manner, for the purpose of keeping the water in the evaporating 
cylinder at a given level. Thirdly, a steam trap. Fourthly, a priming 
box. Fifthly and lastly, an animal charcoal filter, no matter how con 
structed, filters exclusively made of animal charcoal never having been 
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used before for the purpose of sweetening distilled or aerated distilled 
water. The invention cannot be more fully described without reference 
to drawings. 

1255. CHARLES CowPER, South ton-buildi Chancery-lane, London, 
“Improvements in the treatment of coal, and i in the purification, desicca- 
tion, and agglomeration of coal, and in machinery or apparatus for such 
purposes.”— A communication. —Dated 26th May, 1856. 


This invention relates to improvements in separating coal from pyrites, 
schist, and other substances, by the action of water, and in drying the 
coal, and converting it into artificial fuel, or agglomerating it with the 
asistance of heat, and in apparatus for such purposes. The apparatus 
for and mode of separating the coal from foreign matters are generally 
similar to those described in the specifications of certain former letters 
patent. The improvements cannot, however, be fully described without 
reference to the drawings. 

1256. Bennett Jouns Heywoon, Leicester-square, London, “ Holders for 
leads, slate, and other marking materials.”—Dated 26th May, 1856. 

This invention relates to such holders as are fitted with helical groove 
propellers, and to a former patent dated 28th February, 1856. The 
patentee proposes to insert in the central bore of the case an open or un- 
enclosed tube, the internal diameter of which corresponds with the dia- 
meter of lead or other marking material intended to be used. In this 
tube the marking material is placed, and in rear thereof the propeller, 
which propeller is guided down by the helical groove of the outer case, 
and caused to thrust the lead forward. 





1258. WiLLtaM Epwarp Newron, Chancery-lane, London, ‘ Quadrants and 
other instruments for taking the altitude of the sun or other objects."—A 
communication.—Dated 26th May, 1856. 


This invention consists in the attachment to quadrants, sextants, or 
octants of a level that is made adjustable in such a manner that it may 
be set true while the instrument is held in a position for taking an alti- 
tude when the horizon is visible, after which it serves as a guide to 
enable the instrument to be held in the same position when no horizon is 
visible. 

1259. Tomas Foster, Brownlow-street, London, “ Apparatus for holding 
postage, receipt, and other stamps. »—_Dated 26th May, 1856. 

This invention consists of a hollow cylinder made of bone, ivory, wood 
metal, or other suitable material, through which is passed a spindle pro- 
vided at one end with a button, knob, stud, or handle, whereby the said 
spindle may be rotated. The postage, rece pt, or other stamps are to be 
cut into lengths consisting of any convenient number of stamps, and one 
end of the length or series is attached to the spindle inside the cylinder, 
either by passing it through a slit made in the spindle for the purpose, or 
in any other convenient manner. The other end of the series or length of 
stamps is passed through a slip made vertically in the cylinder. A short 
piece of the end stamp is allowed to project from the slit, so that the 
entire length, or any part thereof, may be drawn out, and stamps torn off 
as required.—Not proceeded with, 

1264. Henry Grorer Yates, East Smithfield, 
waters.”—Dated 2uth May, 1856. i 

This invention consists in precipitating the greasy and soapy matters 
contained in water in which wool, cotton, and other substances have 
been cleansed or washed, by means of rock salt, sulphate of zinc, and ar- 
senic.—Not proceeded with, 


London, ‘‘Treating wash 


1267. Witt1AM Epwarp Newtoyx, Chancery-lane, London, “Printing ma- 
chinery.”—A communication.—Dated 27th May, 1856. 

This invention relates to that description of printing machinery in 
which the types are secured to the surface of a cylinder, which being 
made to rotate in contact with a shect of paper, transfers an impression 
thereto from the types on the cylinder, and consists in a novel or improved 
mode of securing the types on the surface of the cylinder, and in locking 
up the forms. In the improved machinery which forms the subject of 
the invention the types are held in their place by means of the column 
rules which divide the columns one from the other. These column rules 
are made of a wedge form, as described in the specification of a patent 
granted to the patentee for improved printing machinery, and bearing 
date the 18th day of July, 1847 ; and the lower edge of these column rules 
is provided with a projecting ledge, whereby they are held down by being 
placed in rebated grooves made in the type bed, and are further held by 
means of segmental pieces, which are made to rest on the said rebates 
or ledges of the column rules. These segmental pieces are let into spaces 
made in the type bed, and may be said to form part thereof. The columns 
of type are locked up by a novel arrangement of wedge pieces, which 
enable the workman to secure the type on the bed with greater facility 
and security than by the ordinary plans. Instead of using “ quoins,” and 
“ shooting” them along a channel in the ** form,” as usual, two metal 
bars, having a series of wedges formed on the face thereof, are em- 
ployed. By dividing the face of the bars into a series of wedges it has 
been found that the pressure is more evenly distributed over the side of 
the mass of type than heretofore, and that the type may be more securely 
locked up, and with a less expenditure of power than usual. These wedge 
bars are worked by means of screws or toothed gearing, or one of the 
bars may be dispensed with, and a set of quoins used, by causing them to 
act against the wedges of the remaining bar, 

1271. Joux Macponatp, Henry-street, Upper Kennington-lane, Vauxhall, 
Surrey, “Improvements in the reflection, emission, and radiation of 
light and heat for lamps, lighthouse apparatus, and other useful pur- 
poses.”—Dated 28th May, 1856. 

This invention cannot be described without reference to the drawings. 
—Not proceeded with, 

1275. Grorok Bev and GeorGk Cuar.es Grimgs, Vauxhall-walk, Lambeth, 
** Frictional matches and fusees.”—Dated 28th May, 1856. 

In making frictional matches, in place of the pieces of wood of which 
they are composed being of equal thickness at the ends as at the other 
parts, they are made pointed, by which they can be dipped into the 
stearine and into the igniting compound in bundles, in place of their 
being held in frames, and they are cut by machinery in the following 
manner :—A blade is arranged to produce a patallel shaving or thickness 
of wood as heretofore, and there are combined in the same machine two 
inclined blades, so that the edges of the shavings or pieces of wood are 
bevelled off, and the wood fer each match is pointed at one end ; hence, 
when held in bundles or quantities, they may be dipped in the materials 
used for making frictional matches. In place of dipping frictional 
matches in sulphur, the patentees sometimes dip them in resin or pitch. 
In making fusees, in place of the simple prepared paper heretofore used, 
a shaving or thin cutting of wood is placed on one side of the paper, to 
give strength thereto, and by extending beyond the paper the wood 
becomes a handle to hold a fuse when using it. 

1276. RicHarpd ARCHIBALD Brooman, Fleet-street, London, ‘‘ An improved 
eoating or composition to be applied to substances in order to render 
them uninflammable, and m the method of and apparatus for manufac- 
turing the same.”—Dated 28th May, 1856. 

The improved coating is manufactured by placing in a suitable furnace 
(which cannot be described without reference to the drawings) suitable 
proportions of sand, soda, lime, and wood charcoal, stirring the whole 
well together till it acquires a spongy consistency, and then cooling, 
pounding, and dissolving it in a mixture of water, alum, and sulphate of 
lead. The compound is then well stirred, the clear liquid run off, and 
portions of the mixtures boiled down with water.—Not proceeded with. 

1278. Herman Joun VaN pEN Hovt, Covent-garden, London, “ Prepara- 
tion of pulp for the manufacture of paper, millboard, and other like pur- 
poses.”—Dated 30th May, 1856. 

The inventor takes the curriers’ shavings of skins or hides employed in 
the manufacture of leather, and washes them thoroughly to rid them of 
impurities, after which they are transferred to the ordinary pumping 
machine. To the pulp so prepared he adds from 15 to 60 per cent. of 
any common pulp made from rope, rags, or other suitable kinds of fibrous 
or textile materials, Or he sometimes takes the offals and cuttings of all 
kinds of leather, and, after they have been soaked in water, puts them in 
a fuller’s mill with fuller’s earth, and beats them until they become quite 
soft and easily divided, after which they are to be treated in a pulping 





machine, and mixed up as before with suitable pulp from fibrous or textile 
materials.— Not proceeded with. 

1231. WimuaM Carr Hurrtow, Sheffield, iain, “ 
worked by power.”--Dated 30th May, 1 

These improvements relate to means for effecting the lifting and falling 

movement to the stamp or hammer-head, which is by means of a suitable 
band, strap, or chain attached toa drum or pulley, affixed to an axis 
supported in suitable bearings, and whose ends are capable of being con- 
nected by a clutch-box or other means, with cones or other such means, 
driven by bands or straps from a steam-engine or other suitable power. 
The cones or such driving means at each end of the shaft or axis are 
caused to rotate in opposite directions, and the connecting means to 
the shaft are so arranged that while one is connected so as to move such 
shaft the other is free of it. The connections may be effected by a forked 
lever or other means. When the blow is struck by the stamp or hammer- 
head, advantage is taken of the momentum given by the falling hammer- 
head or stamp to assist its elevation again. The stamp or hammer-head 
is guided by suitable guides. 

1282. Joun Weems Jonnstong, Renfrew, N.B., and Joun HEenpDERSON 


McCrinveELL, Glasgow, N.B., “‘ Manufacture or working of metals and 
their ores.”—Dated 30th May, 1856. 


This invention relates to those processes employed in the smelting or 
after manufacture, or working of iron and other metals and their ores, 
wherein air is or may be used for aiding the action of the furnace or 


‘Stamps or hammers 


furnaces, and consists in heating such air by means of steam-heated 
surfaces. In applying the invention to smelting furnaces, it is proposed 


to super-heat the steam employed for communicating heat to the air- 
blast. 

1287. ALFRED Watson, and ALFRED HAMLYN Win.iaMs, Cornhill, London, 
** Bottles, flasks, and other like receptacles for liquids.”—Dated 31st 
May, 1856. 

This invention consists in forming an orifice or air-vent in the necks of 
bottles, flasks, &c., to allow of the entrance of air, and consequently the 
ready outflow of the contents. The main object of the invention is to 
enable parties to drink easily out of flasks. 

1289, FENNELL ALLMAN and DonaLp Brtnunr, Cambridge-terrace, Hyde- 
park, London, “ old partie: for separating fluids from solids, or for sepa- 
rating the more fluid particles from the more solid of various bodies.” 
Dated 3lst May, 1856. 


This invention consists in the employment of centrifugal force, exhi- 
bited in vacuo or in partial vacuum, by means of suitable mechanism, 
actuated by water, wind, steam, or other power, and the forcing of hot 
air into the chamber or vessel in which the vacuum or partial vacuum is 
formed, by means of an air force-pump.—Not proceeded with. 

1290. Henry BessEMER, Queen-street-place, New Cannon-street, London, 


“Improvements in shaping, pressing, and rolling malleable iron and 
steel.”—Dated 31st May, 1856. 

When ingots or masses of malleable iron and steel are formed by pour- 
ing or running the metal in a fluid state into moulds, it is generally found 
that the ingots or masses so produced are more or less spongy and 
cellular, and that owing to this circumstance and to their crystalline con- 
dition, such cast ingots or masses are apt to be crushed or broken when 
put between rollers of the kind now ordinarily used for rolling malleable 
iron. The patentee has also found that the ordinary rolling mill does not 
afford the desired facility for rolling with heavy masses of metal, such as 
may be produced by casting. The object, therefore, of the present inven- 
tion is to lessen or remove these disadvantages of the ordinary rolling 
mill by the use of the following apparatus, which consists of a pair of 
stout frames or standards of cast iron, further strengthened by rods or 
bars of malleable iron, and which are secured to a massive bed-plate 
mounted on masonry. Between these standards he places two segments 
of a cylinder or roll of very large diameter. The curved surfaces of such 
segments are placed next to each other, and each one is capable of 
motion on an axis working in suitable bearings formed in the standards 
before mentioned. The curved portion of the segments are formed, by 
preference, of chilled iron or steel, and the other part of cast iron, and one 
or both sides of them should be provided with segmental spur gearing, so 
arranged as to insure a corresponding motion of each segment, one or 
both of which is to be attached to a connecting rod or rods. The oppo- 
site ends of these rods are also to be connected toa crank, the constant 
rotation of which will produce a reciprocating motion of the segments. 
The crank shaft should have on it a heavy fly-wheel to regulate the 
motion, and it may also serve as the crank-shaft to any convenient form 
of steam engine, or the crank shaft of the segment-mill may be actuated 
by any suitable gearing driven by steam or water power. The face of the 
segments are to have grooves formed therein, similar to the grooves 
formed on the rolls at present in use for rolling bar iron, so that the 
ingot of cellular metal will thus be supported laterally during the pressing 
operation, and will be prevented from being crushed or broken to pieces, 
and will be so acted upon on every side as to weld or close up any cavi- 
ties that may have existed therein, and thus render the ingot solid and 
capable of bearing the action of the ordinary rolling mill. It will be 
understood that if the segments employed are parts of circles of from 10 
to 20 feet in diameter, that they will press ona much greater length (at 
one time) of the ingot than would be the case if ordinary rollers of about 
18 inches in diameter were used, and also that there will be much less 
tendency to separate the ingot into pieces when pressed between such 
comparatively flat surfaces as are presented by the large segments before 
described. The reciprocating motion communicated by the crank to the 
segments will cause them to act on the ingot both in passing in between 
them and on its coming back to its original position, so that no time will 
be lost in the process, and the labour of returning the mass of metal by 
hand, as practised in ordinary rolling mills, will be avoided. In order to 
bring the curved faces of the segments nearer to each other, as the com- 
pressing and elongating operation proceeds, the patentee uses a hydraulic 
press cylinder, having a short ram acting on the brasses in which one of 
the segments rests. A force pump actuated by any convenient moving 
part of the machine, will inject a regulated quantity of water into this 
cylinder at each motion of the segments, and will thus bring them nearer 
tegether ; or any convenient arrangement of screws or eccentrics may be 
used in lieu thereof, if desired. At both sides of the apparatus are fitted 
up several light guide rollers, for the purpose of receiving the mass of 
metal, and allowing the workmen to move or turn it over as required, 
The ingot or mass of metal may thus be pressed and shaped into the 
form desired, or it may be finished by rolling in a suitable rolling mill 
until it is reduced to the desired form and dimensions. 

1201. Rongert Jonson, Wordsley, Staffordshire, ‘‘ Apparatus for making 
moulds for casting metals.”— Dated 31st May, 1856. 

This invention has for its object a peculiar combination of apparatus to 
faci'itate the making of moulds for casting metals, with a view to render 
it unnecessary that the workman should turn over the flasks or boxes by 
hand. For these purposes the apparatus is so arranged that the flask or 
box in which a mould is to be made is fixed to a horizontal platform or 
bed plate, which is mounted on horizontal necks or axes. The box or 
flask having been fixed to the horizontal plate or platform, the ramming 
isto be performed in the ordinary manner, and then, in place of the 
workman lifting and turning the flask or box over by hand, which is a 
very laborious task when the flask or box and pattern are large and heavy, 
the plate or horizontal platform is caused by a suitable crank handle or 
otherwise, to be turned over, so that the upper surface of the horizontal 
plate or platform comes undermost. A second plate or platform is then 
raised, so as to come uuder the flask or box and mould therein, This 
second platform is then lowered with the flask or box and mould, the 
pattern either remaining in the mould, or else, being secured te the ro- 
tating platform, is retained thereto to have another mould formed 
thereon. 

1292. Henry Bessemer, Queen-street-place, New Cannon-street, London, 
“« Improvements in the manufacture of iron and steel.”—Dated 31st May, 
1856. 


In carrying into practical operation the manufacture of malleable iron 
and steel, by forcing atmospheric air or steam into and among the par- 





SSS 
ticles of fluid crude iron, for which patents have already been granted to 
the patentee, he has discovered that certain modifications of and additions 
to the apparatus and processes therein described may be ad 

used, and the adaptation of which improvements to the manufacture of 
iron and steel forms the subject of the present invention. In the first 
place he constructs a cylindrical iron vessel, one end of which is closed, 
and rests on a brick foundation. The interior of the cylinder he lines 
with segmental fire bricks, which, for some distance from the bottom, 
rise up as a vertical wall, and then close over, so as to leave only a small 
aperture of about 1-12th or 1-]16th of the area of the lower part of the 
vessel, thus giving to the interior somewhat the form of a pottery kiln 
above the throat of the chamber. He makes a second chamber of any 
convenient form. le, however, prefers it to be cylindrical, with a dome- 
shaped crown, The upper chamber must also be provided with one or 
more outlets, and also with a feeding door, and a damper plate to close 
up the outlets to the extent desired. Around the lower part of the ves- 
sel he inserts several tuyere pipes, formed of fire clay, black lead, sand 
stone, or other refractory substance. These pipes extend through the 
lining of the chamber, and are held in place with a packing of loam or 
sand rammed in around them, the outer ends of the pipes being con- 
nected in any convenient way to the blast or steam pipes, by means of 
which air or steam is conveyed into the chamber, for the purpose of ren- 
dering the crude iron malleable. 


1293. Witt1am Gossacr, Widnes, Lancashire, “Soap.”—Dated 3ist May, 
1856. 

This invention consists, First, in the ure of compound soap 
(containing silicate of soda or of potash), in which the oily, fatty, or resin- 
ous matters or acids employed in the manufacture of such soap have been 
caused to abstract a portion of alkali from such silicate of soda or of 
potash, and thereby to produce compound soap containing silicate of sods 
or of potash of mild quality; also, in the facture of such 
soap (containing silicate of soda or of potash), in which bicarbonate or 
sesqui-carbonate of soda or potash is used for the purpose of rendering 
such silicate of soda or of potash of milder quality, Secondly, in the 

facture of pound soaps of good detergent quality, by adding bi- 
carbonate or seequi-carbonate of soda or of potash, or by adding precipi- 
tated carbonate of lime, of magnesia, or of alumina, or by adding precipi- 
tated silicate of lime, of ia, or of alumina to true soaps. 

1295. Francis Fowxr, Pall-mall, London, “ Portable photographic camera,” 
—Dated 3lst May, 1856. 

In this invention, which relates to folding cameras, the bottom which 
has usually been employed is partly dispensed with, by constructing the 
front part of the camera in the form of a four-sided cone made of wood, 
each side hinged, and differing sufficiently in length to fold down flat one 
over the other, so as to be enclosed ina shallow frame. This peculiar 
arrangement of the front part has the advantage of giving it sufficient 
rigidity to sustain itself.— Not proceeded with. 

1298. Tuomas Witsomw, Birmingham, ‘ Screw-wrenches.”— Dated 2nd 
June, 1856. 

This invention consists in contructing screw-wrenches with a supporting 
screw directly under the moveable jaw, the said screw engaging in a con- 
cave screw nut or screw box, formed in or attached to the lower part of the 
body of the wrench. The invention cannot be more fully described with- 
out reference to the drawings. 

1299. Gusravus Grpiry, Clinger-street, Hoxton, Witttam Crristormer, 
Oak Villa, Pinner, Middlesex, “ Reducing the bottle or imported india- 
rubber to a transparent liquid state, so that it may be used as a tran t 
varnish or solution for mixing with colours.”—Dated 2nd June, 1 

This invention consists in subjecting india-rubber (preferring the bottle 
india-rubber) to an alkaline action, also to processes of boiling in water 
and then dissolving the india-rubber in suitable solvents. 

1301. Bennett Joun Hrywoop, Leicester-square, London, 
leads and other marking materials,”— Dated 2nd June, 1856, 

This invention relates to holders fitted with propellers, and consists in 
propelling the lead or other marking material of pencil cases towards the 
point of the case, by means of a loose or unattached propeller, acting by 
impact. 


fact 
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1302. Louis ‘Avauste Drevponng, Essex-street, Strand, London, * Nose- 
bags.”— A communication.—Dated 2nd June, 1856, 

These’ improvements consist in an improved mode of applying nose-bags 
to avoid the loss of fodder. The bag is made of the ordinary form, but in 
lieu of being suspended by a single strap or rope, as usual, that strap has 
an additional strap or rope attached at its sides towards the top, so as to 
form a loop for encircling the horse’s head ; and at each side of the double 
strap or loop rings are adapted. The two ends of a rope are passed freely 
through the rings, and fixed to the sides towards the bottom of the bag, 
the other extremity of the rope being fixed to a hook on the saddle or 
harness about the middle of the horse’s back. Thus, the extremities of 
the rope being fixed, when the horse lowers his head the rope will be 
pulled up by the hook behind, and will pull up the bag at the same time 
towards the horse’s head ; and when he raises his head the contrary effect 
will take place.—Not proceeded with, 

1303. Aveuste Capert, College- -street North, Camden Town, London, 
“ Stamp-inking apparatus.”—A communication.—Dated 2nd June, 1856, 
In this invention the inking bed is inclosed in a box of tin, wood, or 
other material, and consists of a block of wood of the form and size of the 
inking bed required, about one inch and a half thick, raised from the bot- 
tom by two pieces of wood fixed to it, one at each end. Upon the top of 
this block two or more sheets of wadding are placed, and covered over by 
a black oil-cloth, greased on its under surface, which, after being drawn 
tightly down round the sides of the block, is nailed thereto, The inking 
bed may then be fitted into a tin box and firmly fixed, The bed may be 
made self-supplying with ink by imbibing it therewith before applying 
the oil-cloth. The patentee has, however, found it more advantageous to 
lay the ink on the outer surface of the oiled cloth, according to require- 
ment. An apparatus is employed, in connexion with the inking bed, 
either for pressing out the ink to the surface, when the ink is applied in- 
ternally, or for equalising it when laid on externally. It consists of a 
semi-cylindrical tin box of the same length as the width of the inking 
bed, with two or more rollers, set horizontally, and covered with flannel, 
the pivots of which are set freely in holes made at its two extremities, in 
which they turn when being passed over the ink-bed. This cylindrical 
box is provided at its two ends with two circular tin pieces, which fit to 
the outsides of the ink-bed, and serve as guides to the flannel rollers 
The tiv box is made with a compartment in the length or breadth to re- 
ceive the roller apparatus and stamp. The ink employed is that in gene- 

ral use for stamping and marking. 
1304. AvousTiIn Marnie Heavanp, Paris, France, ‘‘ Regulator pen-holder.” 
—Dated 2nd June, 1856. 

In this invention the pen is held betweed two metallic tubes, rendered 
flexible by suitable incisions in one of them. The outer tube slides length- 
ways on the inner tube, by which the pen is securely held, and the means 
afforded of fixing it at any given point, and of changing it when req 
without soiling the fingers. To prevent the middle finger from descending 
too low down the pen-holder, in writing, there is fixed on the side of the 
outer tube, at a suitable height, a small curved plate called a regulator, 
in the concave part of which the medium finger is to be placed, for se- 

curing the proper position of the hand in writing, and preventing the 
fingers from being soiled with ink. 
1305. Vicror JEAN Baptiste Maupan, Rue de |’Echiquier, Paris, “Cans for 
holding oils, &c.”—Dated 2nd June, 1856. 

This invention consists in applying to the ingress or egress orifices of 
cans for holding oil, a valve or stopper worked by a rod and kept closed 
by a spring, thereby enabling the can to be placed at any inclination with- 
out exposing the contents to be overturned and wasted. 

1308. James Nasmytu, Patricroft, Lancashire, and James Crown, Ni 
Monmouthshire, * Apparatus for the manufacture of tin plates,”— 
2nd June, 1856. 

These imy ts in tus for the manufacture of tin plates, 

consist in driving the rolls through which the plates are passed at different 
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surface speeds, or in the employment of rolls of different diameters, driven 
at the same speed, whereby the plates are smoothed, and the burnishing 
and planishing thereof effected before or after being turned, or both be- 
fore or after being turned, Another of these improvements consists in 
imparting to the rolls through which the plates are passed, a recipro- 
cating or to-and-fro motion, to one or both of the rolls, in the direction 
of the axis thereof. When both rolls are made to reciprocate, the pa- 
tentees cause them to move to and fro in a contrary direction to one 
another. 

1312. George Hatten Cottam, and Henry Ricuarp Cortam, St. 
Pancras Ironworks, Old St. Pancres-road, “Iron hurdles,”—Dated 2nd 
June, 1856. 

In carrying out this invention the horizontal rods or bars are formed 
with collars, which (in putting the parts of a hurdle together) come 
against the uprights, and give stability to the hurdle when finished.— Not 
proceeded with, 

1317. Josern Bauzemont, Paris, “Purifying turpentine.” — Dated 3rd 
June, 1856. 

This invention relates, First, to the purification of turpentine ; and 
Secondly, to the mixture of the turpentine so purified with ether, for pro- 
ducing liquids applicable for cleaning cloths or other stuffs or fabrics. 
The improved processes consist in purifying the turpentine of commerce by 
distilling together with the materials and in the proportions as follows :— 
First, spirit of ordinary turpentine, 40 Ib. (avoirdupois) ; Secondly, of 
vegetable coal pulverised, 2 Ib. ; Lhirdly, of sainfuin straw paper, or any 
analagous substance 2 1b. ; Fourthly, of pure water 2 1b. The distillation 
is effected over a small fire in a common alembic or still, having a double 
bottom and a swan neck. The invention consists also in mixing the 
purified turpentine thus obtained immediately after distillation with ether, 
which combination of ether and turpentine is adapted for cleaning purposes 
in cloths and stuffs of the kinds most difficult to be cleaned. These mix- 
tures are formed as follows, according to the purposes for which they may 
be required :—First mixture, 1-10th of ether mixed with 9-10ths of purified 
turpentine. Second mixture, 1-5th of ether mixed with 4-5ths of purified 
turpentine. Third mixture, 2-5ths of ether mixed with 3-6ths cf purified 
turpentine. 

1318. Jonw Henry Jounson, Lincoln’s-inn-fields, London, “Oil cans.”— 
A communication from J. F. Bérendorf, Paris.—Dated 3rd June, 1856. 

This invention consists in the application to oil cans for lubricating 
machinery of a piston, adapted in euch manner in the interior of the can 
that, by the action of this piston, suitable portions of the oil contained in 
the can may either be forced out by the gullet of the can, or the further 
egress of oil prevented, 

1321. Raymonp Fretcnuxr, Derby, and Epwin Frirtcner, Monk 
a York, “Sweeping chimneys or other flues.”—Dated 3rd June, 

This invention consixts in the employment of a pulley fixed on the top of 
a chimney-pot, chimney, or flue, to which pulley is appended a chain 
which descends to the fire-grate, and on which chain are placed two hooks 
carrying another small chain, in which is inserted a brush made either of 
whalebone, cane, weed, or bristles, The form of brush is to be varied as 
required, 

1322. Montaau Ricuarp Leverson, St. Helen’s-place, London, “Tackle 
blocks.”—Dated 3rd June, 1856, 

The object of this invention is to provide a means by which the disen- 
gagement may be automatically performed, and for that purpose the hooks 
of the lower blocks of each set of tackles are hung upon pivots, placed 
slightly aside from the centre line of the blocks, and are provided with 
counterbalance weights, by which they are detached from the rings at the 
moment the weight of the boat is supported by the water. When there is 
no strain upon the hook the preponderance of the counterbalance turns it 
over with the point of the hook downwards, and effectually disengages it 
from any weight which might previously have been attached. To avoid 
the inconvenient length consequent upon placing the hook sufficiently far 
below the body of the block to admit of a counterbalance large enough, 
and with leverage enough to ensure the disengagement of the hook under 
disadvantageous circumstances, the block is made with a recess between 
the sheaves to admit the counterbalance, and the recess is provided with 
metal cheeks, that the strength may be retained, 

1323. Francois Aucustr Verpxit, Rue St. Sulpice, Paris, “ Obtaining a 
Ye green colouring matter from artichokes and thistles.”—Dated 
rd June, 1856, 

This invention consists in extracting a green colouring matter from 
artichokes and thistles, by the following process :—The plants are to be 
cut into small pieces or bruised, and soaked in water, and while so soaking 
or afterwards, the liquid is to be raised to the boiling point; the liquid 
being pressed out from the plant, is then to be filtered, and carbonate of 
soda or other alkali added, the liquid being constantly stirred. If desired 
the fluid may be evaporated to dryness, the concentration being conducted 
in shallow pans at a low temperature. In place of obtaining the colouring 
matter by evaporating to dryness, it may be precipitated from its solution 
by alcohol or other spirit, or by acids, or the liquid may be allowed to fer- 
ment before evaporation. When a lake is to be obtained from the green 
colour a solution containing alumina or tin is to be added to the solution 
of colouring matter. The colouring matter is applicable to all purposes of 
printing, dyeing, and painting.—Not proceeded with. 

\. 0 orkis, Bunny, Notti i * » 

— rod ——_ bs nie Trap for beetles and 

This invention consists of a frame, made wholly or partially of tubular 
iron, having two ends and two sides, which frame may be elevated or de- 
pressed, so as to work in fields sown with turnips or other plants, either 
upon ridges or upon the surface. The frame is mounted on wheels, which 
may be so constructed, that by reversing them the frame w'll work for the 
two purposes above named. To the frames are attached at the centre of 
one side two bars and a cross-piece, which form a handle. There may be 
also two moveable sliding bars on the frame for regulating the wheels, in 
order that they may run between the plants, There are also two bars 
connected to the handle, to the lower of which is attached a shallow piece of 
sacking (canvas, or other light material), and a bar is placed across the 
centre, to which and at each end are suspended pieces of sacking, which act 
as curtains. The top of the frame is covered with sacking, the under side 
of which is smeared over with an adhesive chemical preparatio., having 
for its object the removal or destruction of insects. 

1326. Freprricx Atpert Garry, Accrington, Lancashire, “An instrument 
to be used in lighting and holding matches or vesta lights.”—D:ted 4th 
June, 1856. 

This invention consists in the use of a small tube made of metal cr other 
material, into which the match or vesta light is put, and provided with a 
smail ram or piston for pushing out the match or vesta light while 
burning. 

1328. Wi.LiaM Potts, Handsworth, Staffordshire, ‘ Sepulchral monu- 
ments."—Dated 4th June, 1856. 

This invention consists in casting or forming covers for tombs or graves 
with recesses or projections to receive the inscription frames at the 
centres of the said covers, and also in casting or forming the said covers 
with flanges below the level of the bases or ground lines of the said covers, 
to preserve the level of the said covers if the grave itself sinks, and also 
in supplying inscription plates, composed in loose pieces, so as to readily 
affix a new record of a death. 

20. ReuseN Boyer Wiaixy, Birming “ 

1s 8 ee 4 Pte oe engine, Attaching handles to 

This invention consists in forming the knobs or buttons in which the 
handle turns without shanks, and passing a screw from the interior of the 
coffin, through a hole in the coffin, which screw takes into or engages in 
aconcave screw formed in the knob or button, thereby attaching the 
knobs or buttons and the handle working in them to the coffin. 

330. Epwarp N, Bi a talli 

1 wn oe ee Plain and ornamental metallic 

This invention consists of certain machinery, which cannot be described 
without reference to the drawings. 


1332, Cuantes Lovie Maxie, Hotel du Continent, Leadenhall-street, 








London, “Preserving animal and vegetable substances.”—Dated 4th 
June, 1856. 
In carrying out this invention, the substance to be preserved is cut up 
into suitable pieces, and these pieces are hung up in a heated chamber 
taining an atmosph consisting of carbonic acid gas, or the sub- 
stances are otherwise partially dried in an atmosphere of carbonic acid 
gas. When this process is complete, the pieces are removed and dipped 
into a bath of gelatine, and when they have remained a short time in 
this bath they are removed, and the film of gelatine allowed to dry ; and, 
lastly, they are plunged into a bath containing tanning. When removed 
from this bath and dried, the meat or other substance is ready for pack- 
ing, and in packing each piece should be covered with coarsely powdered 
bark.—Not proceeded with, 
1333. Duncan Morrison, Bordesley Works, Birmingham, ‘‘ Manufacture of 
articles from malleable cast iron.”—Dated 4th June, 1856. 
This invention consists in the use of metal moulds when casting articles 
from this description of iron, by which the articles may be east with 
greater rapidity, and with a less expenditure of labour than heretofore. 





1234. Jonny Cunistorner, Heavitree, Devon, ‘‘ Knives and forks whose 
handles are not metallic.”— Dated 4th Juue, 1856. 
The improvements relate only to knives and forks whose handles have 
a hole drilled or bored into them longitudinally to receive the tang, and 
the improvements materially prevent the handle from splitting, and at 
the same time prevent the tang from being loosened from its fixed posi- 
tion in the handle by hot water, or other wear and tear, and also prevent 
the tang from turning round or twisting in the handle, all which may be 
accomplished, without the necessity of using resin or cement, by either of 
the following means, viz. :—First, by tenoning or fitting the small end 
(that is the bolster end) of the handle of a knife or fork into a socket or 
groove, formed in the handle end of the bolster around the tang, and 
then fastening the tang to the handle by inserting a pin in a hole drilled 
crosswise, that is to say transversely of the longitudinal hole through the 
handle and tang, at about the middle of the handle. Secondly, by fitting 
the small end of the handle into a metal band or cap, somewhat of the 
form of an umbrella cap, though sufficiently stout to become a bolster for 
balance-handled knives and forks, letting the bolster abut against the 
hole in the small end of the cap, and then fastening the tang to the 
handle, by inserting a pin in a hole drilled crosswise through the handle 
and tang, at about the middle of the handle. Thirdly, by placing one- 
half of a very stout ferrule round the small end of the handle, introducing 


1359. Wrtt1am Denny Rvcx, Topping’s-wharf, and Victor TovcHs, 
Rathbone-place, Oxford-street, London, ‘* Paper.”— Dated 9th June, 1856. 


This invention ists in the facture of paper from the fibre of the 
stem and leaves of sugar cane, the stem and leaves of indian corn, the 
stem and leaves of bulrushes, and the material called bass or bast; and the 
patentees prefer to obtain the fibre from these matters by first crushing and 
then boiling them, first in water and then in alkali. 

1361. ALEXANDER RoseErtson, Dublin, “ Inkstand.”—Dated 9th June, 
1856. 





At the upper part of the vessel containing the ink is cemented or other- 
wise fixed a collar, to which is screwed a cap. In this cap there is a small 
aperture for the admission of air through a small tube, which is attached 
to a hollow ring of india-rubber or other suitable elastic material, this ring 
being inserted between the said cap and another above it. On the first- 
mentioned cap the cup or funnel is secured. This latter cap has a circular 
opening in the centre, which is placed loosely over the small cup of funnel- 
shape. A circular flange is screwed on to the outer surface of this cup or 
funnel, which is covered by a ring screwed on to its upper part. By this 
arrangement of the parts, by screwing down the flange on the outer surface 
of the cup or funnel, the elastic ring may be compressed between the two 
caps, and the air which it contains forced into the vessel containing the 
ink through the small tube which is connected with the india-rubber ring, 
which small tube is inserted through the circular opening in the under cap, 
This will cause the ink to flow into the small cup of funnel shape through 
the small pipe connected with the said cup or funnel, which pipe reaches to 
within a quarter of an inch of the bottom of the vessel which contains the 
ink. By unscrewing the said flange the pressure will be removed from the 
elastic ring, when it will expand, and withdraw a portion of the air con- 
tained within the vessel, thereby allowing the ink to return through the 
said pipe. The whole apparatus may be taken to pieces, when required for 
cleaning the inkstand, by unscrewing the ring at the upper part of the cup 
or funnel. 


1365. Ronert Ferrier, Jedburgh, Roxburghshire, N.B., ‘Apparatus for . 


sweeping and cleansing roads and streets.”—Dated 9th June, 1°56. 

This invention consists of certain mechanical arrangements of road and 
street scraping or sweeping and cleansing apparatus, contrived for the 
purpose of throwing up the swept-up mass to one or other side of the 
line of the machine’s path. This system of scraping or sweeping renders 
the mud easy of subsequent removal, as it forms a single straight ridge 
along the sides of the road or street; at the same time the apparatus is 
self-cleansing, and is very easy of draught. The machine, under one 

lificaticn, consists of a light open timber frame, having an iron frame- 





part of the bolster into the other half of the ferrule, and then fastening 
the tang to the handle by inserting a pin in a hole drilled crosswise 
through the handle and tang, at about the middle of the handle. 

1335. RicuaRD ARCHIBALD Brooman, Fleet-street, London, ‘ Plating glass 
to render it reflective.”—A communication.—Dated 4th June, 1856. 

This invention is stated by the inventor to consist in plating glass by 
depositing upon it certain metallic and other substances, decomposed by 
the action of acid or acids, as in the galvanic battery, and in a gaseous or 
vapoury form, and in reducing and fixing such metallic and other plating 
agents in such gaseous form, by the agency of electricity, or galvanism, 
or both, upon the glass into a metallic or solid state, whereby glass will be 
rendered reflective. The invention also consists in certain arrangements 
of machinery (which cannot be described without reference to the draw- 
ings) for carrying it into effect. 

1337. ALEXANDRE LouIs Ginoo and ANDRE Fronuicu, Rue de l'Echiquier, 
— “ Economising fuel in the treatment of metals.”—Dated 4th June, 

56. 

This invention consists in economising fuel in the treatment of metals, 
First, by a peculiar arrangement and construction of blast, refining, and 
puddling furnaces, in order to prevent the iron or other metal from cool- 
ing before the succeeding operation takes place. Secondly, in the em- 
ployment of the otherwise waste heat of the furnaces constructed with 
the ordinary grates, to heat water contained in boilers placed upon such 
furnaces. The invention cannot be more fully described without reference 
to the drawings. 

= Joun Berrs, Strand, London, “ Artificial spheres,”—Dated 5th June, 

856. 

The patentee describes certain expanding spheres which are opened and 
closed by means of ribs, resembling the ribs of umbrellas. The invention 
cannot, however, be fully described without reference to the drawings, 

1339. Joun Norris, Jun., New York. U.S., “Cutting tools employed in 
nail making machines.”—A communication. — Dated 5th June, 1856. 

Instead of using ordinary cast-iron of one description in the formation 
of such cutting tools, the patentee empleys a mixture of one-half of the 
best sterling iron incorporated with one-half of malleable iron ; or he 
takes equal parts of white and gray iron and incorporates them together, 
producing a malleable iron. Having cast the cutting tool in either of 
these mixtures of iron, the ends and edges being chill cast, the cutter is 
then dressed or faced on a lap. 

1340. See Class 8. 

1344, DuNcAN CAMPBELL DaLLas, Islington, London, ‘‘ Chemical prepara- 
tions applicable to the photographic and photogalvanographic processes.” 
—Dated Sth June, 1856. 

The peculiarity of this invention consists in the employment of chromic 
acid, either alone or in combination with photographic or other materials, 
as hereinafter mentioned. The inventor puts a solution of chromic acid 
to a solution of gelatine; or, with the solution of chromic acid he mixes 
a solution of iodide of potassium, and adds them to one of gelatine. Or 
the solution of chromic acid may be mixed with one of nitrate of silver, 
and be added to one of gelatine ; or, if required, all the four solutions 
may be combined.—Not proceeded with. 

1348. See Class 5, 

1355, Pavt E.uison, St. Uelen’s, I. hire, ‘ Impr ts in furnaces, 
and the mode of working the same, for the manufacture of black ash or 
crude soda.”— Dated Gth June, |856. 

This invention consists, First, in constructing the furnace or furnaces 
so as to be enabled to work each charge of the materials on the same bed 
or bottom from the beginning to the end of the operation. Secondly, in 
arranging the furnace with its fire places and ash holes in such a manner 
that each charge of materials successively shall have the benefit of the 
full heat of the fires before the charge is withdrawn.—Not proceeded with, 

1356. ADAM StauRm, Buenos Ayres, South America, ‘‘ Improvements in 
presses for packing, parts of which improvements are also applicable to 
other presses.” Dated 7th June, 1856, 

These improvements relate to that kind of presses in which knee-joints 
are employed, and consist in certain novel arrangements for working the 
knee-joints, as well as in certain contrivances applicableto packing presses 
for opening the box or case which contains the material to be compressed, 
so as to admit of the compressed bale being easily removed, and for 
strengthening the box, so as to render it capable of resisting the pressure. 
They cannot be fully described without reference to the drawings. 





1357. ALFRED VINCENT Newton, Chancery-lane, London, ‘Furnace for 
heating soldering irons.”"—A communication.— Dated 7th June, 1856. 

This invention consists in a novel construction of furnace (for tinmen’s 
use) which admits of coal being burned therein, in substitution for the 
more expensive fuel—chareoal. The furnace, which somewhat resembles 
a German stove, is made of cast iron, with a trough at bottom for hold- 
ing water. The fire-place is fitted with radial cells for the reception of 
the soldering irons, and over the furnace is suspended a hood with a vent, 
for conducting off the gases of combustion. 

1358. Witiiam Epwaxp Wirry, Great Hampton-street, Birmingham, “ Me- 
tallie pens and pen-holders,”—Dated 7th June, 1856. 

In making metal pens each is formed with projecting portions of the 
sheet metal of which the pen is constructed, which, in making up or shaping 
the pen, become spurs or projections, on which the points of the pen are 
supported at a distance from the table or surface on which it may be laid ; 
and in making metallic pen-holders, portions of the metal near the ends 
where the pens are introduced are cut and bent outwards, so as to form 
spurs or projections, there being suitable holdingends formed at the lowest 
or t ends, for iving the pens beyond the projecting spurs. 








work attached, carrying a row of fixed scrapers or brushes, or both com- 
bined, in two rows, such scrapers or brushes being disposed so as to form 
an angular or diagonal line, at an angle of 45 degrees of the circle, more 
or less, with the line of the machine’s path, the machine being guided by 
two wheels. Instead of brushes, brooms or besoms, or other sweeping de- 
tails, may be used. The machine is intended to be used either as a scraper 
or a sweeper, whilst it may also scrape and sweep simultaneously, if re- 
quired. The scrapers are guided in a parallel iron bar frame, each scraper 
having a small roller or rollers arranged so as to give ease of rising and 
falling action as due to the inequalities in the road. The scrapers are 
firmly pressed against the ground by springs, whilst a handle with a rack 
is provided to raise or lower the scrapers or brushes as may be required. 
1369. Joun Exuis, Heckmondwicke, Yorkshire, ‘“ Improvements in the 
facture of ia and carbonate of ammonia, and in converting 
certain ingredients employed therein into an artificial manure.”—Dated 
9th June, 1856. 
This invention consists in manufacturing muriate of ammonia and car- 
bonate of ammonia in the following manner :—The patentee takes am- 
monia manufactured according to a former patent, dated the 18th day of 
July, 1855, No. 1616, granted unto him, and operates upon + in the 
following manner :—He uses a still of the ordinary kind, into the botve 
of which a pipe is fixed, and passes to the outside of the brickwork or 
setting thereof, the said pipe being furnished with a pipe for drawing off 
the contents of the still remaining after the process of distillation, which 
are allowed to run into an iron box beneath the same. The beak of the 
still is connected to one side of an iron box, into which the ammonia 
enters, and in doing so it strikes forcibly against the opposite side of the 
said box, and then escapes by a pipe fixed to the top of the box into a 
worm connected therewith immersed in a vessel containing cold water. 
By these means the force of the gas is checked, and the gas freed of a 
great portion of water, fluid, or other impurities with which it may be 
impregnated. To the bottom of the aforesaid box is affixed a tap and 
pipe, for the purpose of allowing the escape of the said impurities. The 
bottom of the cistern has a cock connected thereto, for the purpose of 
allowing the gas to escape when not required for the purposes hereinafter 
mentioned, When it is not required to use this cock, the patentee con- 
nects in its place a pipe, the opposite end of which has three branch 
pipes affixed thereto, which extend upwards into a receiver, containing 
phosphate of lime, animal charcoal, carbonate of lime, animal refuse, and 
such like ingredients or substances, which are well mixed together, and 
then watered with a weak solution of sulphuric acid. The ammoniacal 
gas is then forced into the vacant space below the floor. The floor is 
made of bricks perforated similar to those used in drying malt, Xc.; through 
these openings the gas escapes, and is absorbed by the lime, &c. ; and 
thus becomes an artificial manure or fertilizing agent. There is a valve 
at top of the above vessel or manure house for the escape of atmospheric 
air and surplus ammoniacal gas. The construction of the apparatus 
which he employs in the manufacture of muriate of ammonia and car- 
bonate of ammonia is similar to that above described as far as the worm; 
from thence a pipe, furnished with a cock, proceeds to a condensing vessel 
or receiver, immersed in another vessel containing cold water. There is 
another pipe fixed to the top of the aforesaid i »c icating 
by a cock with a boiler, into which is introduced muriate of soda or com- 
mon salt, and sulphuric acid, thereby forming sulphate of soda, and set 
ting free muriatic acid gas, by means of a slow fire. This gas entering 
the aforesaid condenser, and mixing with the ammonia therein, muriate 
of ammonia is thus formed ; and by using carbonate of lime in lieu of the 
muriate of soda above-mentioned, he thereby forms bi-carbonate of am- 
monia. There is a valve at the top of the condenser for the escape of 
common air or surplus gas. The novelty of this part of the invention 
consists in the admixture of two gases in the condenser, either alone or 
through the medium of water, and thus evaporating the water to obtain 
the crystals of muriate or carbonate of ammonia produced by such ad- 
mixture. 
1371. Wii.1am Suita, Hastings, Sussex, “ A material for the destruction of 
flies, gnats, and other insects.”—A communication.— Dated 9th June, 1856, 

The material named is paper made from pulp of cotton and wool pre- 
pared by being steeped in a solution of ingredients destructive to insect and 
not to human life, with sugar and honey added. The paper, on being re- 
moved, must be allowed to drain, and then dried. When required for use a 
sheet of paper prepared as above mentioned is placed on a plate or dish, 
and kept damp —Not proceeded with, 

1373. Tuomas Sxarre, Vanbrugh-house, Greenwich, Kent, “‘ Spring-folding 
camera shutters.”— Dated 10th June, 1856. 

This invention consists, in the first part, in substituting for the ordinary 
dark slide or shutter made use of in the camera for covering the sensatised 
plate, a pair of folding shutters, which, being mounted, hung, suspended, 
or poised upon axes, hinges, or pivots, are so arranged as to open and shut 
inside the camera by means of a small cord or band passing wholly or par- 
tially round and connected with two drums, or cylinders, or levers, or studs, 
fixed one on each prolongation of the axes of the shutters, which project 
outside the camera, or in some cases on the shutter axes themselves. The 
second part of the invention consists in adapting a second pair of shutters 
similar to the former, to be opened and closed by a like arrangement and 
movement, and fixed or attached to that part of the camera, a little in 
front of the inner face of the lens, so that when shut or closed they will 
exclude the light, by covering the Jens. The object of this second pair of 
shutters is to keep the lens covered until the first pair is at least three 
quarters opened, when the second pair is fully opened during the conclu* 
sion of the movement which opens the first. 
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IMPORTS AND EXPORTS ‘OF METALS AND ‘MINERALS 
AT THE PORT OF LONDON, 

30.—100 casks regulus copper, by R. Kavanaugh, from 
Holland; 2,771 bars iron, by Hoare and Co., trom Sweden ; 949 slabs tin, by 
G. Laurence, from Singapore; 1 case bronze manufactures, by J. B. V. 
Gansewinkel, from France; 1 case bronze manufactures, by Hoffman and 
Co., from France; 1 case tin manufactures, by D. Nau, from Holland; 2 
cases brass manufactures, by J. B. Halle, from Holland; 2 cases copper 
manufactures, by J. Brett, from Hamburgh ; 100 barrels iron nails, by Blyth 
and Co., from Belgium. 

Dec. 31.—1 box manganese ore, by Leete and Co., from Hamburgh ; 18 
cakes copper, by Corrie and Co., from Manilla; 450 kegs steel, by Hoare and 
Co., from Sweden ; 5 cases copper manufactures, by J. Harris, from France ; ; 
1 case bronze manufactures, by Adolph and Co., from Hamburgh ; 2 cases 
brass manufactures, by Morgan ‘and Co., from Bremen. 

Jan. 1.—9 casks rolled zine, by J. Harris, from Belgium, and 100 feet 209 
ingots rolled zinc, by J. Harris and Co., from Belgium ; 1 case iron cutlery, by 
H. D. and G, Lang, from Belgium; 4 cases bronze manufactures, by Adolph 
and Co., from Holland; 9 barrels zinc, by J. Harris, from Belgium; 6 cases 


Imports, Dec. 


iron manufactures, by Sabel and Co., from Belgium; 1 iron boiler, by H. P. 
Burt, from Holland. 
Jan. 2.—8 casks 11 cases old copper, by G. Harris, from Holland; 250 tons 


iron, 4 ‘East India Iron Company, from Putacoim ; 585 bars iron, by Sieve- 
king and Sons, from Sweden; 52 casks blacklead, by Elmenhorst and Co., 
from Hamburgh; 2 cases blacklead, by Machler and Co., from Holland ; 4 
casks old metal, by Eives and Co., from the United States; 1,739 cakes 
spelter, by Elmenhorst and Co., from Holland ; 1,200 kegs steel, by Hoare and 
Co., from Sweden ; 120 slabs tin, by Kumph and Co, from Holland; 11 cases 
bronze manufactures, by J. B. V. Gansewinkel, from France ; 1 case steel 
manufactures, by H. Soloman and Co., from France ; 1 case bronze manufac- 
tures, by H. Oxenford and Co., from France; 1 case bronze manufac- 
tures, by F, La Mark, from France; 2 cases copper manufactures, by C, A. 
Speyer, from France ; £101 worth steel, by J. A. Goddard, from Hamburgh ; 
£12 worth arms, by G. C. Strutton, from Belgium; 2 cases bronze manutac- 
tures, by Adolph and Co., from Holland; 2 cases cutlery, by A. Davis and 
Co., from Holland ; 1 case silver plate, by J. Brett, from Hamburgh; 2 cases 
arms, by G. C. Strutton, from Belgium; 1 case steel cutlery, by Rochussen 
and Co,, from Holland. 

Jan, 3.—966 bars iron, by A. Waring, from Sweden ; 8 casks blacklead, by 
W. Hilgers, from Holland; 8 cases copper wire, by Kohler and Son, from 
Holland; 14 tons metal, by Glover Brothers, 1 case bronze manufactures, by 
J. B. V. Gansewinkel, trom France ; 3 cases brass manufactures, by Benjamin 
and Co., from Holland ; 1 case arms, by Mertens and Co., from France. 

an. 5.—22 casks old copper, by H. E. and M. Moses, from Sydney ; 413 
bags copper coin, by Thurn and Co., from the United States; 1 case “plated 
wire, by W. Meyerstein, from Ho!land; 40 cases rolled zinc, by J. Harris, 
from Belgium; 18 packages 4 cases metal, by Mines Royal Company, from 
Hamburgh ; 4 casks 77 bundles old metal, by Moss and Co., from Sydney; 1 
case bronze manufactures, by J. B. V. Gansewinkel, from France; 4 cases 
copper manufactures, by Hoffman and Co., from France; 3 cases copper 
manufactures, by C. A. Speyer, from France ; 2 cases bronze mauvfactures, 
by H. Oxenford, from France; 3 cases arms, by Wilding and Cov., from 
Belgium ; ; 7 cases brass manufactures, by Dudin and Sons, from Be igium ; : 
3 cases bronze manufactures, by Adolph and Co., from Belgium ; 2 cases 
brass manufactures, by A. Davis aud Co. .» from Hamburgh ; 2 cases bronze 
manufactures, by C. H. Olivier, from France. 





Exrorts, Dec. 31.—5,2641b. quicksilver, by A. Johnson and Co., to 
Canton; 50 tons pig iron, by Bennett and Co., to Melbourne; §20 oz. silver 
plate, by W. Escombe, to Boulogne ; 108 oz. silver plate, by W. Escombe, to 
Douglas; 53 oz. silver plate, by J. Harris, to Hamburgh; 60 oz. silver plate, 
by W. Escombe, to New York ; 8 cases cutlery and 2 cases arms, and 2 cases 
iron manufactures, by O. H. Davis, to St. Lucia. 

Jan. 1.—6,000 oz. gold bars, by Turnley and Co., to Boulogne; 6 cases 
blacklead, by Phillips, Graves, and Co., to Rotterdam; 20 cases arms, by 
H. Gammon, to Antwerp; 83 oz. silver plate, by G. W. Wheatley, to Bom- 
bay ; 156 oz. silver plate, by W. Escombe, to Cape of Good Hope; 10 cases 
arms, by F, Busson, to Sierra Leone ; £250 worth arms, by G. C. Strutton, to 
Sierra Leone; 16 cases nails, by J.J. Bishop, to Saint Lucia. 

Jan. 2.—50 tons iron, and 25 tons steel, by Forbes, Forbes, and Co., to 
Bombay; 34 tons tin, by Enthoven and Sons, to Havre; 42 tons copper, by 
H. Grey, to Havre; 40 tons tin, by Phillips, Graves and Co., to Liavre ; 21,000 
oz, silver coins, by Turnley Brothers, to Rotterdam ; 26 tuns lead, by Entho- 
ven and Sons, to Singapore; 20 cases cutlery and 20 cases tools, by H. 
Gammon, to Antwerp ; 36 ez. silver plate, by F. Busson, to Jersey; 150 cases 
machinery, by F. H. Warman, to Mauritius. 








an. 3,500 vz. gold bars, by H. Grey, to Antwerp ; 5,100 oz. gold bars, 
by Turley Brothers, to Boulogne ; 265 oz. silver plate, by J. lbury, to 
Sydney. 

Jan, 5.—394 tons spelter, by J. Hunt, to Calcutta; 19,197 1b. quicksilver, 


by Mid diemist and Co,, to Caleutta; 143 02. silver plate, by R. Johnston, to 
Gibraltar ; 140 oz. silver plate, by C. Ellis, to Gibraltar; 100 cases nails, by 
J.F. Wright, to Mauritius; 12 cases nails, by J. Daley, to Sydney. F 

Jan. 6,—60 cases plumbago, by H. Grey, to Antwerp ; 5,500 02. gold coin, 
by Turnley Brothers, to Boulogne; 1,680 1b. quicksilver, by May and Co., to 
Calcutta ; 35 tons 8 cases spelter, by J, Hunt, to Calcutta ; 150 cases quick- 
silver, by P. A. Gibb and Co., to Calcutta; 42 oz. silver plate, by J. White, to 
Bahia; 50 oz. silver plate, by P. Busson, to Bermuda; 3 cases bronze manu- 
factures, by C, Ellis, to Hong Kong; 20 cases bronze manufactures, by W. E, 
Sims, to rata — 

Forricn.—W holesale prices of metals, at New York, Dec. 24th :~ 

Coprer.—New sheathing is quiet, but firm at 31 cents for suits. Yellow 
metal 25 cents, 6 mos. We quote copper bolts 32, braziers 38, and yellow 
metal bolts 26 cents, 6 mos. 

Inox.—Scotch pig has been quiet since our last, but is held firmly ; 100 
tons, to arrive, brought 30 dols., 6 mos. In bars we have only to note 200 to 
300 tons Belgian, from yard (rusty), on terms not made public. Sheet remains 
very dull; 1,000 bdis. English, doubles, sold at 3] cents, 6 mos.; 400 do. 
Russia, 13, and 20 tons boiler plates 3, 7 mos. The /hilade/ North 
American, of Saturday, says:—The market remains dull, and prices about the 
same, with sales of 609 to 800 tons only to note at about 26 dols. for No. 1 
anthracite, 24 dols. for No. 2, and 23 dols, for No. 3. A sale of 200 tons 
coldblast charcoal was also made at 25 dols., allontime. In manufactured 
iron there are no changes, and a moderate business. 

Leap.—Pig bas been quiet since our last, but in prices we have no par- 
ticular change to notice; 100 tons refined German brought 6 dols., 60 days. 

Tix.—Pig remains quiet, and we have only to noie sales of 203 slabs Banca, 
at 33} cents., cash, and short time, adding interest. In plates there is but 
little activity, and with a good supply of ail descriptions, prices retain a duwn- 
ward tendency, We note sales of 300 bxs. I. C, Coke at 9 dols., cash ; 400 
ditto, 9°37} dols.; and 300 4d X., to arrive, 11°75 dols., 6 mos, 


pheiet 





LIVERPOOL, Exrorts ror THE WEEK ENDING Dec. 31.—Coats, tons:— 
Melbourne 71, Bombay 950, Ceylon £52, Demerara 551 bhds. 10 lif. hhds., 40 
puns., Porto Rico 50, New York 262, Savannah 338, Bahia 200, Pernambuco 
150, Rio Grande 46, Rio Janeiro 225, V cipasaion | 50, Constantinople 558, Gib- 
raltar 442, Lisbon 100, Marseilles 41, Syria 1, 120, Isleman 36, Arklow 45, 
Belfast 210, Dublin 310, Kingstown 130, W. aterford 130. 

CorreEr. —Batavia 13 es., La Guayra 4 bxs., Santa Martha 9 bxs., Alexan- 
dria 25 tubs 30 cs. 112 bxs., Beyrout 4 es, 2 tubs copper bottums, Constanti- 
nople 3 cs., Oporto 19 c. copper bottoms, 

Copper, Rops.—Salonica 5 c. 

Hanpwake, packages.—Africa 70, Algoa Bay 1, Melbourne 22, Sydney 49, 

3, Singapore 1, Bombay 25, Calcutta 110, Moulmein 5, Barbadoes 12, 
Demerara 6, Havana 1, Jamz 8, Porto Rico 8, St. Thomas 74, Trinidad 51, 
La Guayra 15, Santa Mz a 7, Tampico], Vera Cruz 24, Baltimore 3 9, Boston 
35, Charleston 16, Mobile 2, New Orleans 59, New Y ork : 592, Philadelp hia 19, 
Savannah 24, Terceira 14, Lima 436, Maracaibo 45, Monte Video 1], Pe »yham- 
buco 35, Rio Janeiro 212, Valparaiso 327, Alexandretta 2, Ale xandria 19, An 
cona 7, Barcelona 21, Beyrout 49, Bi!boa ‘29, Cadiz 2, Constantinople 7, Corfu 
18, Genoa 2, Gibraltar 93, Havre 1, Leghorn 2, Lisbon 23, Malta 13, Naples 4, 
Oporto 14, Palermo 2, San Sebastian 18, Santander 37, Smyrnal, Syra 12, 
Trieste 58, Vigo 1. 

Iron, Bar ano Bott, tons.—Africa 16}, Melbourne 553, Sydney 774, Bom- 
bay 7, Manilla 84, Demerara 4, Havana 574, Jamaica 2, SL Thomas 1}, Santa 
Martha 6}, Baltimore 181, Boston 83}, Charleston 8}, New Orleans 13, New 
York 353, Philadelphia 16, Halifax 21}, Terceira 174, Bahia 5, Lima 96, ‘Mara 
caibo 6, Pernambuco 153, Rio Janeiro 824, Valparaiso §3, Alexandria 332, 

















Ancona 10, Constantinople 274, Genoa 17}, Gibraltar 2}, Bordeaux 3, Havre 
31, Rouen 26, Lisbon 17, Marseilles 22}, Smyrna 10, Trieste 25. 

Tron, Castries. —Sydney 164 tons, Demerara 7 tons 14 ¢., Porto Rico 1 ton 
18 ¢., St. Thomas 6} tons, Terceira 4 tons 3 c., Lima 2 tons 11} c., Monte 
Video 5 ¢., Pernambuco 1 ton, Vaiparaiso 2 tons 2 ¢, 

Iron, Hoor, tons.—Africa 5, Bombay 15, Caleutta 57}, Rangoon 2, Deme- 
rara 10, Jamaica 2, Baltimore 34, New York 79, Terceira 2}, Bahia 5, Mara- 
caibo 10 c., Pernambuco 14}, Rio Janeiro 13}, Barcelona 6, Genoa 16, Gibral- 
tar 4, Lisbon 94, Marseilles 10, Palermo 15. 

Iron, Naits.—Jamaica 154 kegs, Porto Rico 467 kegs, La Guayra 20 kegs, 
St. John 137 bags, Rio Janeiro 108 kegs. 

Inon, Pic, tons.—New York 2 

Ixon, RalLway, tons. _ Boston 47, New York 504}. 

IRoy, Rop, tons.—Caleutti , Manilla 10, Rio Janeiro 12, Constantinople 
34, Genoa 25, Lisbon 5, Smyrna 30. 

KON, SUBET, tons. —Bombay 54, Calcutta 117}, Manilla 10, Baltimore 39}, 
Boston 233, New York 93, eira 2, Maracaibo 10 c., Pernambuco 3}, Alex- 
andretta 1}, Barcelona 2, Bilboa 4 tons 3 ¢., Constantino} le 21, Genoa 14, 
Havre 2, Lisbon 2, Marseilles 2, Naples 434, Palermo 4, Santander 7. 

Leap. —Shanghae 25 tons, Bombay 1 cs., ‘Antigua 15 c., Demerara 17 c¢., 1 
esk., Boston 1} tons, Lima 1 ton 2 ¢. 141 csks., Maracaibo 10 c., Alexandretta 
6 bris., Beyrout 10 esks., Syra 1 tee. 

Leap, Suot.—Demerara 4 csks., Maracaibo 4 csks. 8 
kgs., Valparaiso 80 kgs. 

MAcuINERY.—Melbourne £701, Bombay £50, Ceylon 1 chaff machine, 
Antigua £12, Demerara £334, St. Thomas £230, Puerto Cabello 15 c., New 
York 1 rag machine, Buenos Ayres £309, Lima £148 11 tons 2 ¢., Valparaiso 
lton 7c. 10 boilers, Barcelona £1,824, Cadiz1 iron shaft 10 ¢., Tarragona 
£1,220, Constantinople £108, Havre £300, 1 lifting jack, 3c., Marseilles £211, 


Oporto £80, Santander £416. § 
Baltimore 10} tons, Boston 87 tons 18¢., New 


Sregi.—St. Thomas 2c., 
Orleans 8 tons 6 ¢., New York 153 tons, Philadelphia 9 tons, Rio Janeiro 
tons 1l c,, Leghorn 15c., 


1} tons, Valparaiso 16 ¢., Ancona 1 ¢s., Barcelona 2 
Lisbon 6 ¢. 
Tiy, Buock AND Bar, —Hav: ana 6 bris. 


os 


Santander 25. 

















kgs., Monte Video 10 


., Buenos Ayres 1 ton, Maracaibo 





3 bris., Beyrout 3 bris., Corunna 2 brls., Lisbon 1 esk., Santander 8c., Smyrna 
5csks. 
Tix, PLates, boxes.—Calcutta 220, Carthagena 55, Baltimore 654, New 
Orleans F i delp yhia 1,040, Maracaibo 42, Alexandria 





29, Barcelona 25, Corunna 20, Genoa 522, Lisbon 1, Palermo 40, Santander 24, 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 

Tue Iron Trape: The Quarterly Meetings—Tur Coat TRADE AND THE 
GeneraL Trades OF BIRMINGHAM AND WOLVERHAMPTON: Annual 
Review of thesee—Corrern and Tin: Mr. J. ¥. Watson upon the Advance in 
Price: The “ Mining Interest” v. Consumers — Tue ATLANTIC TELEGRAPR 
—ENTERTAINMENT OF WORKPEOPLE BY MasTEeRs : A contrast to last 
Week's Notice: How Working Boys ought not to be treated: The responsibilities 
of employers: Something bitter—Pvusiic AppREss To lnonmasTERS — THE 
Date Leap-miIne —“ Tue IRoN MANUPACTURES OF SHROPSHIRE:" The 
Coalbrookdale Company and their Iron Bridge: The diversity of the Company's 
products: The Exhibition Jury upon then— Tue Bessemer Process anD 
irs Critics: Jait's Magazine upon the Principle: The Apprehensions of the 
Reviewer : I1is Credentials for the work: How he discharges &: The subject in 
better hands: Mr. Scoffern upon it. 


Tue quarterly meetings of the ir ters ¢ 1 at Wolverhamy 

on Wednesday, were continued at Birmingham yesterday (Thursday), 
at Stourbridge to-day (Friday), and will conclude to-morrow (Saturday) 
at Dudley. Those at Wolverhampton and Birmingham have been well 
attended, all the principal houses being represented, and several buyers 
from London, Liverpool, and elsewhere, being present. The decision of 
the preliminary meeting in the maintenance of former prices was con- 
firmed, and every confidence expressed in the present excellent prospects 
of the trade. 

In pig iron, there was not so much done at the meetings referred to as 
is usually the case, on account of the malleable iron makers having for the 
most part good supplies. Prices, however, were exceedingly firm. 

The coal trade, with the general trades of Birmingham, Wolverhamy 
and their districts, continue without alterations upon last weeks’ report. 

In its annual review of the trade of the town and district, the Birming- 
ham Journad says that “the year 1856 may fairly be classed amongst the 
most prosperous in the annals of our trade.” With reference to the future 
of trade, the same journal adds, “ there are many indications, not merely of 
a continuance of the present measure of commercial prosperity, but of its 
increase. ‘Two interest tables are given in the same notice. These we 
extract :—" The following table gives the market price, which is always 
rather different to the trade price, of bar and pig iron of the district for 
every quarter in the last eleven years :— 





























Pigs Bars | Pigs Bars 
perTon. per Ton. | perTon, per Ton. 
s&s £ a. £8 £s. 
1846—Ist Quarter.... 5 0 10 0; 1851—Fourth Quarter. 2 10 515 
Second ........ 4 10 9 O 1852—I1st  pemetanin 210 515 
Thled ccccccces 4 1S 9 35} Second , 2 6 0 
Fourth........5 0 10 0 q 610 
1847—Ist Quarter.... 5 0 10 0 9 0 
Second ......-. 415 915 10 0 
Thied cecoceeee 4 30 910) 910 
Fourth ........ 3.5 8 0} 9 0 
1848—I1st oo 3.0 8 Of} 9 0 
Second . one 3 0 8 0) 1854—I1st Quarter 
TRG cscvcccee S US 6 10} (£4 108.) 5 0 10 0 
Fourth ........ 3.0 G 10] Second.,....... 5 10 10 0 
1849—Ist Quarter.... 3 5 7 0 Third... ~~ 10 10 
Second ........ 3 0 610} Fourth ....000¢ $10 10 0 
Tein’ ... 215 6 0 | 1855—I1st Quarter.... 4 10 9 0 
Peat ccccesce BW 6 0} Second .. 315 9 0 
1850—Ist Quarter.... 3 0 6 5 Third... 310 815 
Second........ 215 6 0 Fourth ........ 4 5 9 0 
Third ... ee 215 6 0) 1856—Ilst Quarter. 45 815 
Fourth... se... 215 6 0) Second ....00+. .410 815 
1851—Ist Quarter.... 2 15 6 0} Third .. .410 815 
Second ........ 2 10 5 15 | Fourth .. 4 0 8 0 
Third ..ccccccee 3 10 515) {tov 0 


From the foregoing it will be seen that the lowest prices were in 1851, 
when the make of pig-iron was not more than two-thirds of what it now is, 
whilst the means of conversion have increased in proportion, New works 
in course of erection will soon be in full operation, and if the spirit of 
| Speculation—the besetting sin of the district—is avoided, there is every 
| reason to anticipate for it a large amount of prosperity. 

The other table gives the price of common block tin per ewt. in every 
month since 1847; the present price of the commodity is nearly £50 per 
ton higher ¢ than it was at the close of 1849 :— 




















| 1848 | 1849 | 1850 | 1851 | 1852 | 1853 | 1854 | 1855 | 1856 

Cwt.| Cwt. | Cwt. | Cwt. cwt. | Cwt. | Cwt. | Cwt. | Cwt, 

| & 8. | s | 8 | & 8. s. djs. dg d. 
January... | 83 84 86 84 } 8 | 113 ]1310 1176) 1296 
February.. | 80 | 84 | 86 | 84 | 83 | 113 | 1310 | 1146 | 129 6 
March .:... 80 | 93 | 81 84 85 123 | 1310 | 1146) 129 6 
78 | 90 | 78 | 85 | 8 | 109 /1250/1116! 133 6 
| 78 78 78 85 88 109 } 1200 111 6| 133 6 
76 74 75 85 88 109 | 12001116) 133 6 
: 76 | 74 | 79 | 85 | 88 | 302 /1200/1176) 1296 
August .. 76 | 74 79 | 85 | 91 109 | 1146 |1216| 129 6 
September. | 74 | 74 | 84 | 85 | 91 | 109}1146)1266) 131 6 
Octuber....| 76 | 74 | 81 | 8 | 97 | 109 | 1146 | 1236} 134 6 
November.. | 80 74 | 61 | 85 97 123 | 1146 |1236) 138 6 
December .. 80 74 | «84 85 99 | 126/|1176 (1256; 142 6 





Mr. J. Y. Watson, writing in the Mining Journal of last week, on “ the 
progress of mining in 1856," makes some remarks upon “copper” and 
“tin.” He says, “ for copper, throughout the past twelve months the 
demand has been unprecedented, and q' ly the price was maintained, 
at the rates ruling at the end of the past year, for the past six months of 
1856; when, to the astonishment of both buyers and sellers, an unlooked 
for and nnheard of drop of 2d. per Ib. was declared by the leading houses, 
and the triad who ruled had doubtless reasons sufficiently satisfactory to 
themselves for making so sudden and sweeping a change; but its unreason- 
ableness was at once apparent, in the fact of the houses who made the re- 
duction refusing to execute orders at their own published rates, and offer- 
ing to do so at the price which should be ruling at the time of the delivery 
of the copper, and it is more than probable that many who so gave out their 
orders have had to pay 1s. 1d. or 1s, 2d. instead of the nominal 1s. per lb 








since the smelters were compelled to make two advances within a fort- 


night, of a penny each time, thus returning to the old price of Is. 2d, and 
thereby admitting that the facts of the trade had really nothing whatever 
to do with the drop from Is. 2d. to 1s. which consequently must be looked 
upon as having been most unjust to the mines as well as to many of the 
buyers of copper.” In a note at this point the writer states that “ the sellers 
of ores at the Cornish Ticketings received from £60,000 to £80,000 less 
for their ores through this i a most serious loss, and 
one which we conceive the smelters ‘enght not to subject the mines to, in 
order to swell their own gains.” Proceeding then with his chief statement, 
Mr. Watson, faithful to his peculiar interests, the miners, does more than we 
—who, not careless of these, look at the same time with more interest to the 
larger class, the c s—are disposed to do, he offers congratulations 
upon the present state of the copper market. “ We may now (he says), we 
hope, congratulate the mining interest on the good fruits which may be looked 
for from the late rise. The defeat of the monopolists has been com- 
plete, and we hope they will not again subject themselves to be considered 
as conducting one of the most important branches of trade in the country in a 
most unbusiness-like manner. We may further congratulate ourselves on the 
admitted good demand for copper, the rumour being that all the manu- 
facturers’ order books are full for two months, which, coupled with the 
fact of the general stock of copper being greatly reduced, the greatly in- 
creased consumption in raflways and in shipping, not to name telegraph 
and other new but numerous consumers, must cheer the hearts of all 
copper miners, as profits steady and large must be the result in the coming 
year. 

As to tin, this important article was never known to be in a more 
satisfactory state for the mining interest. Throughout the past year the 
demand has been most active, and seeing that there is comparatively no 
stock (the smelters being from hand to mouth), that the tin plate makers 
can scarcely meet the demands upon them, and that the speculators in 
the late sale by the Dutch Government have realised large profits whereby 
they will be tempted to try their luck, it may fairly be concluded that 
high prices will rule for a long time. 

The intelligence of the rapid progress that is being made in the 
operations of the Atlantic Telegraph Company is received here with much 
satisfaction. To the ironmasters and the hardware manufactarers of 
Wolverhampton and Birmingham the telegraph will be a vast conv enience 
As previously intimated in this place, a large quantity of the copper 
wire required is being manufactured in Birmingham, and Birmingham 
makers have forwarded estimates for the making of the iron wire. The 
cable is to be completed and ready for shipment on the last day of May, 
in this year. The operation of paying-out the two cables will have been 
effected, it is supposed, in a month afterwards. Only 88 of the shares 
(of £1,000 each) are in the hands of Americans, the remainder (262) 
of the 350 shares are possessed by capitalists on this side of the Atlantic, 
Either end of the cable, the one in Newfoundland and the other in 
Ireland, will be upon British territory—a circumstance which the Vew 
York Times alleges will be attended with serious consequences to the 
Americans, in any other than the “ the piping time of peace.” 

We noticed last week in terms of almost unmeasured praise, an 
entertainment of workpeople given at Walsall. The firm referred to were 
tube makers, and the entertainment was given in the presence of the 
senior member of the firm and in the establishment. Messrs. Dixon, gas- 
tube makers of Wolverhampton, have also entertained their workpeuple ; 
but the way in which they did it forms a strong contrast to the plan 
adopted atWalsall. The dinner was given to about seventy men in a public 
house, at which the Messrs. Dixon were not, of course, present. On the 
following day seventy of the boys of the same establishment were similarly 
“ entertained” at the same place, under the direction of a Mr. Woolley, 
who would seem to be a foreman of Messrs. Dixon's. After dinner these 
petit workmen “ enjoyed themselves (a newspaper says) with singing and 
dancing.” We would recommend these tube makers of Wolverhampton 
to copy the example of their neighbours in the smaller neighbouring town 
of Walsall. Have the Messrs. Dixon no more care for the moral training 
of these seventy youths, of whom they are the temporary guardians, and 
from whose labour they derive half their income, than to turn them into a 
public house, in the care of a man who can find no more fitting amusement 
for them than singing and dancing ? Society demands more than this from 
the employers of youthful labour. The moral conduct of the youths 
themselves demand more. We sincerely trust that there are not many 
companies of seventy working boys in Great Britain whose lot is so 
unhappy as to be placed under the direction of employers who have no 
greater regard for their education than that which would be displayed in 
providing them with “ roast beef and plum pudding” in a public house, 
and affording no more enlightened and satisfying plan of amusement than 
that of “ singing and dancing” in such a place and under such circum- 
stances. The responsibilities of the employers of youthful labour are very 
weighty; and woe be to such employers if they are careless of that 
responsibility. 

How different the course pursued at about the same time by the Messrs, 
Davis, Bloomer, and Sons of the Walsall Iron Works, near Walsall, when 
the millmen and forgemen ployed in the blish t, together with 
their wives and children, partook of a liberal and well-arranged tea, pro- 
vided in one of the work-rooms, with a cheerful Christmas fire at each end 
of it, and otherwise conveniently and comfortably prepared for the occasion. 
A temporary platform was fitted up, which was occupied by a party of the 
workmen, who, both as instrumental and vocal performers, did credit to 
themselves and highly gratified the party assembled by various and well- 
performed pieces played at intervals during the evening. Addresses on the 
advantages of mental culture, and of a moral and religious course of life 
and conduct, and upon “ The Family Bible,” were delivered. The men 
employed in these works, following in the wake of several other iron works 
in South Staffordshire, have subscribed above one hundred pounds, during 
the past year, with which they have furnished themselves and their 
families with copies of M‘Phun's Working Man's Family Bible. Great 
improvement is obvious, during a very recent period, in the general 
character and conduct of the workmen, such as must afford satisfaction to 
the members of the firm, who have evidenced the interest they feel in the 
moral and religious welfare of the men in their employ. Mr. Bloomer, 
sen., presided at the meeting during the early period of the evening. 

Here is another better case than that of Messrs. Dixon's, Last Monday 
the Cannon Foundry firm at Cosely, near Wolverhampton, entertained 
about nine hundred of their workpeople in a store room of the works. Mr. 
W. Burnett, the principal of the firm, presided, supported by the Rev. W. 
Jones and other friends. In addressing his people he said that the enter- 
tainment had been given by the firm as an expression of the esteem in which 
they held their workmen, many of whom had been in their employment 
nearly thirty years. Pieces of music were sung by those workmen who 
were connected with the choirs of places of worship in the locality. The 
men separated for their homes—better men and better servants for the 
entertainment which they had received, and the firm great gainers by the 
investment. 

A gratifying testimonial was presented last week at Pontypool to the 
Messrs. E. B. Dimmack, John Thompson, and Joseph Firmstone, iron- 
masters of Wolverhampton, who up to a week or two since were the Ponty- 
pool Iron Company, but who have now disposed of their Welch concern to 
another house of that district. The testimonial was a parting address of 
gratitude, in presenting which the greater portion of the tradesmen and 
workpeople of Pontypool took part. The address, which was moved by the 
Rey. W. D. Horwood, concluded as follows—“ In thus taking leave of you 
colleetively we beg to tender you our sincere thanks for that favourable 
viewof the wants and requirements of the neighbourhood (especially as 
regards your liberal support of our charities and institutions—support 
spontaneously given), which convinces us that you have felt your important 
position amongst us in its duties and responsibilities as well as in its 
privileges and power.” 

The operations at the Dale Lead Mine, in North Staffordshire, pre- 
viously noticed in this place, are proceeding in a most satisfactory 
manner—8o satisfactory as to promise, it is reported, to become a rival to 
the well-known Ecton Mines, from which it is divided only by a stream of 
water. Its success will no doubt lead to the opening of many other mines 
in a locality so rich in minerals as is that part of North Staffordshire, 
but which has hitherto not received the attention which it merits. The 
property is in a few hands, and comprises only 300 shares. It was 
opened not more than a twelvemonth since, and is now about paying costs. 
Within that period, buildings, machinery, and other necessaries have been 
provided, the shaft sunk, a large quantity of lead ore sold amounting to 
thousands of pounds, and for the last two months the men have been 














working upon as fine a course of ore as any miners or shareholders could 
wish to see; and, while the mine is being deepened, the economical 





FO eee 


40 


THE ENGINEER. 





January 9, 1857. 








working of it will be materially furthered by the erection, which is con- 
templated, of a water-wheel, of 35 feet diameter, and 6 feet breast, to 
be worked by a stream of water to be obtained from the sett. 

In concluding our notice of the “Iron Manuf: es of Shropshire,” as 
extracted from the Shropshire News, we are led to dwell upon the project of 
the Coalbrookdale Company, for which they stand most noted :— 

“ The castings of Coalbrookdale in the first place were confined to pots. 
By means of these and sugar-pans, brewing-vessels, iron piping, &c., the 
works became celebrated. That which brought credit to the works, how- 
ever, and gave to Coalbrookdale an European reputation, was the construc- 
tion across the Severn of an iron bridge. This was not only the first of 
its kind, but in design and execution, as well as in its span, upwards of 100 
feet, was deemed a triumph of skill and engineering, unique at that 
period. Upon the old wooden structures, influenced by wind and rain, apt 
to grow creaky, and at every flood to raise apprehensions for their safety, 
it was a wonderful advance. It was no less so upon the heavy, clumsy- 
looking structures of stone, that impeded navigation, and choked up the 
streams by their huge abutments. In 1767 they had, as shown in our last 
article, adapted the material destined to become the great agent of 
civilisation in this and future centuries to the construction of the first tron 
railways—one as the most useful of all the manifold purposes which, in 
this iron age, that metal has yet been applied to. While in 1777 they 
further developed the constructive capabilities of this metal, by raising 
across the rocky channel of the Severn the first iron bridge, the importance 
and convenience of which, to the district, may be imagined from the fact 
that the town, known by its name, was called into existence by its erection, 
The following will convey some idea of the structure :—On the abutments 
of the stonework are placed iron plates, with mortices, in which stand two 
upright pillars of the same. Against the foot of the inner pillar, the 
bottom of the main rib bears on a base plate. This rib consists of 
two pieces connected by a dove-tail joint in an iron key, and fastened 
by screws. Each piece is 70 feet long. The shorter ribs pass through 
the pillar, the back rib in like manner, without coming down to the 
plate. The cross-stays, braces, circle in the spandrils, and the brackets 
connect the larger pieces so as to keep the bridge perfectly steady, 
while a diagonal and cross-stays and top-plates connect the pillars and 
ribs together in opposite direction. The whole bridge is covered with 
iron top-plates, projecting over the ribs on each side, and on this 
projection stands the balustrade of cast iron, The road over the bridge 
made of clay and iron slag, is twenty-four feet wide and one foot deep. 
The span of the arch is one hundred feet six inches, and the height from 
the base line to the centre is forty feet. The weight of iron in the whole is 
three hundred and seventy-eight tons ten hundredweight; each piece of 
the long ribs weighs five tons fifteen hundredweight. On the largest or 
exterior rib is inscribed, in capitals, “‘ This bridge was cast at Coalbrook- 
dale, and erected in the year 1779." It stands “a thing of beauty,” a noble 
object in the landscape, a triumph of art amid the pi q blimities 
of nature around it; and in its girders, its arches, its braces, and its span- 
drils, is aw the germ of still more stupendous structures of this kind since 
raised, as well as of others serving far different purposes—each in turn 
suggestive, and leading constantly to new adaptations and improvements.” 

The Jury, Class 22, of the Exhibition of 1851, in their re- 

port, speaks of the Coalbrookdale company as ‘one of the oldest in 
Great Britain.” “The works of the present proprietors,” they say, 
“date from the beginning of the last century, since which time 
they have gradually attained their present magnitude." The same 
committee, after noticing that, up to twelve years before the Exhibition, 
the products of these works were “chiefly confined to the manufacture 
of bar iron, beams, pipes, castings for bridgework, agricultural imple- 
ments, and the hollow ware, consisting of culinary utensils, brewing ves- 
sels, sugar-pans, &c.," further remark, that “ since that period the atten- 
tion of the company has been directed to the production of ornamental 
castings, and the success that has seconded their efforts is fully exemplified 
in their numerous contributions to the Exhibition. There is perhaps no 
establishment in which so many kinds of labour are applied, its operations 
extending from the first raising and smelting of the ore to the ornamenting 
and burnishing of highly-finished works in iron and steel.” 
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It is pretty well known that, in the event of the continuance of the life 
of Mr. Bessemer, there is much yet to be communicated upon the process 
of iron making of which that gentleman is the inventor. Nor till then will 
the interest which has been awakened upon that subject be allowed to die 
out. The process is being kept before the world by discussions upon its 
merits and demerits, which appear to be just now revived in the pages of 
the newspaper and the monthly periodical. 

“ Bessemer's Patent may be a Failure,” is the title of an article in 7ait's 
Magazine for this month. The writer of that article claims for himself the 
high credit of being actuated in his remarks by a “respect for public in- 
terests," which he suggests would be seriously injured by the adoption of 
Mr. Bessemer’s principle. That principle, if it should become general 
would, he maintains, “be attended with dangerous consequences.” He 

allows, however, that if “the discovery were confined to certain classes of 
manufacture, it would be useful,"as though, among practical men, there was 
now or ever would be a disposition to apply the discovery to any other use 
than that to which it is adapted! But the writer professes to entertain serious 
doubts upon this point. He says:—‘It is well known that the present 
large consumption of iron and steel is attributable to the increase of rail- 
way traffic and other means of ¢ ication "—(« ication with 
what ?) —“and if the patent be made profitable, it will probably be applied 
to iron for rails, springs, or axles; and should it be introduced to Bir- 
mingham and Wolverhampton,where chains, cables, and anchors are made, 
the consequences will be still more important.” We can assure this gentle- 
man that the men of iron in Birmingham and Wolverhampton would not 
be likely to consider any invention * profitable " which, whilst it professed 
to protect, really destroyed the limbs and lives of her Majesty's liege 
subjects, 

The credentials of the writer for writer's fitness for the employment 
of discussing this subject are his having been “for twenty years practi- 
cally engaged in the iron and steel business, and he will never forget the 
lessons he was obliged to learn.” Learn when, and respecting what? If 
respecting the manufacture of iron, he either learnt his lessons very im- 
perfectly, or else he has already forgotten them—for in giving a “ brief ex- 
planation” of the process of making malleable iron he places the rolling of 
the puddled ball before the nobbling and shingling of it, and turns out the 
puddled bar from under the hammer instead of from between the rolls! 
He says, “In the second state of the ironstone it has been puddled. The 
pigs have been placed in a furnace and moved about with iron bars in 
(Query, into ?) a ball. The mass is then passed through a pair of rollers, 
and afterwards put under a forge hammer and wrought into bars! This 
much for his * practical” knowledge. What now for his acquai.itance with 
the Bessemer process ? 

After asserting that the pliability of a “ good shear-steel” table knife is to 
be attributed to the repeated hammerings to which the material ‘hat it has 
been made of has been subjected, he says that the “ very process” which has 
“caused this elasticity Mr. Bessemer seeks to destroy.” The same statement 
is repeated and reiterated. Instancing further on the operation to which 
the material in this table knife has been subjected, he says :—* The 
fact will now appear that iron and steel are only rendered valuable by 
being submitted to the process of the hammer; and Mr. Bessemer, by dis- 
pensing with that as a slow process, will give us a substitute for iron, which, if 
malleable at all, will have neither body nor quality to sustain the pressure 
which will come upon it.” In another sentence the following phrase 
occurs :—‘' The present plan of submitting iron and steel to the hammer 
which Mr, Bessemer would principally dispense with.” 

When he has called Clark's Chemical Catechism to show ‘ what impor- 
tance is attached to repeated hammering,” which the merest tyro in the 
art is acquainted with, this gentleman who “can only say that for twenty 
years he was practically engaged in the iron and steel business,” thus 
pronounces his dictum :—*“So far is it certain that the Bessemer patent 
must be a failure, that the practice of years and general experience, 
though quickened by the sharpest competition at home and the greatest 
rivalry abroad, have not been able to produce a workable and passable iron 
or steel on an other plan than that which has now been explained"— 
namely, hammering. 

If this writer's sole objection to the B 








method were the only one 


which can be urged against it, we should not have to wait for the perfecting 
of the process by the inventor. It would have been widely adopted long 
since, because the plan as at present known embraces all for which this 





gentleman contends. Our friend Tait had better not dabble in scientific 
subjects if he cannot obtain contributors who are better able to discuss 
them than the gentleman who “can only say that for twenty years he was 
practically engaged in the iron and steel trade.” 

Not all the writers, however, who are now keeping this highly-important 
subject before the public, are of the class of this contributor to Tait. John 
Scoffern isnot. He is the compiler of the parts of Orr's Circle of the In- 
dustrial Arts that are being now issued—a work that is not inferior in stan- 
dard worth to the Circle of the Sciences by the same publisher. Mr. Scoffern 
shall reply to the contributor to the literary periodical. His remarks, 
however, were in print a few days before the appearance of Tait, and 
therefore had not reference to the article we have quoted. He writes :— 
“ We have elsewhere incidentally alluded to the strange oversight com- 
mitted by the objectors to Mr. Bessemer’s process— all allusion to his 
hammering and squeezing processes are invariably suppressed; conse- 
quently certain magical results are expected, to which, as it appears to 
us, he does not lay claim. On the contrary, his specification distinctly 
claims the peculiar sq ing and h ing process described below— 
lateral compression and elongated fibrous expansion being the results 
sought for. It is true he only mentions this portion of his improve- 
ments incidentally, when he claims for the new process facilities for 
forming large masses of iron capable of producing bars that could not 
have been obtained by the old process, by means of powerful machi- 
nery not yet matured, whereby great labour will be saved and the 
operation greatly expedited. It is obvious, therefore, that great im- 
portance is attached by the p to the sub t operations,” We 
here copy from the work in which these remarks appear the sketches 
and the descriptions of the hammer and suage recommended by Mr. 
B :—''The sq (or suage) has transverse grooves, both on the 
upper and lower jaws, as represented in Fig. 1: A A being the grooves or 
hollows, B an ingot placed between the Jaws. In this operation the ingot, 
or mass of metal, is brought to such atemperature in a suitable furnace 
as will sufficiently soften it to admit of its being pressed into a solid 
homogeneous body. 
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“ The same effect may be produced by hammering the ingot on a suage or 
die, as illustrated in Fig. 2, where P represents the lower portion of a steam- 
hammer, having a grooved block Q fitted into it; a similar block N is secured 
to a heavy mass of metal O, which forms the bed of the hammer; M being 
a wrought-iron hoop, lined with steel, which is made so as to slide up or 
down by means of the rods 8. The workman, having heated the ingot G, 
holds it witha pair of tongs in the groove of the lower block, while the 
upper one falls upon it with such force as is necessary. By the use of these 
grooved surfaces, or suages, the ingot of metal is less liable to be crushed 
than when hammered between two parallel flat surfaces, which give no 
support to its sides. In this operation the workman will move the ingot 
backwards and forwards, turn it over on its side, and so work and compress 
the metal while at a welding heat, as thoroughly to solidify the iron and 
render it fit for the tilt hammer or rolling-mill. 

“ Other lifications of the steam-h are mentioned by Mr. Besse- 
mer—all, however, having one principle, viz., that the ingot is placed upon a 
block, or anvil, supported on both sides by strong rests, while the hammer 
falls into the groove formed by these supports, By this means the tendency 
of the ingots to crush out laterally is prevented, while the metal is left at 
liberty to expand itself in length, thus undoubtedly encouraging the fibrous 
condition inseparable from malleable iron. This effect is produced by 
many modifications of apparatus, the details of which are unimportant, 
provided the dies or suages are so constructed, and the ingot of spongy or 
cellular metal so confined, that when the hammer is brought forcibly in 
contact with it the tendency is to have its various parts foreibly squeezed, 
pressed, or driven together, the pores closed, and the surfaces united or 
welded together. 

“In the probationary state of these patented processes it is impossible to 
draw any decided conclusions as to their probable results. There is that in 
Mr. Bessemer’s process which has strongly impressed the public mind, and 
which only the conviction of complete success or failure will satisfy. While 
the popular view has thus, sometimes with little knowledge of the subject, 
magnified the discovery far beyond its merits, there have not been wanting 
others who would divest it of any merit whatever, and treat it as altogether 
unworthy of serious consideration. Asin most other cases, truth seems to 
lie between these extremes.” 

Mr. Scoffern, in the same article, notices the refining process in Mr. 
Bessemer's plan, in which he (Mr. 8.) says:—“ It occurs to us that Mr. Besse- 
mer has been altogether misunderstood, both by those who have criticised his 
inventions most severely, and by the general public. The notion generally 
entertained, we believe, is, that by means of combustion alone, and without 
fuel, that gentleman professes to produce malleable iron. This is not so. 
He only professes to have discovered that the rapid union of carbon and 
oxygen which takes place at the temperature which has now been attained, 
still further increases the temperature of the metal, while the diminished 
quantity of carbon present allows a part of the oxygen to combine with 
the iron, which undergoes combustion, and is converted into an oxide.” 

“With all our desire (he says in another place) to see Mr. Bessemer's 
process crowned with success, we cannot avoid seeing that it has yet much 
to overcome.” Reference is then made to the experiments upon some ingots 
of Mr, Bessemer's iron at the Dowlais iron works in October, when “ prac- 
tical men observed, that along the surface of the rail a stratum of fibrous 
iron—evidently the result of elongation through the rolls—presented itself ; 
and this was considered great encouragement for Mr. Bessemer to prose- 
cute his idea to perfection, This sensibly written article concludes by 
noticing, as has been already done in Tur ENomnger, the great worth of 
the system in producing samples of iron of exceedingly thin gauge. 





METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 

(FRoM OUR OWN CORRESPONDENT.) 
NoTWITHSTANDING the proverbial dulness of this period of the year, the 
metal trades of the week have been tolerably active, and well supported : 
the decision of the ir ters not to interfere with prices has had the 
effect of giving an impetus to the trade, greater than is usual at this season, 
and tending to the giving out of orders which were held in obeyance. The 








amount of business transacted in all descriptions of iron has been much 
greater than for several weeks past, and as several large contracts will be 
in the hands of the ironmasters by February, it is confidently believed that 
a very marked improvement will be experienced in the trade during that 
month. The inquiry for rails is very much increased, and prices of this 
description of iron have an upward tendency. Some further orders have 
also been received from America, which is a matter for congratulation, as 
no satisfactory cause had been assigned for the falling off in the require- 
ments for iron for the States. The shipments of iron have again increased 
955 tons during the past week over the ship in the corresponding 
week of last year. 

There is no feature worthy notice in the other departments of the metal 
trades. 

The coal trade continues active, and the demand has very materially 
increased, Prices are firm and well maintained, and for some descriptions 
of this mineral a slight advance has been maintained. 


We have noticed in Tae ENGINEER on several occasions the rapid increase 
in the several departments of the trade of the port of Liverpool, and during 
the past week very satisfactory evidence has been adduced of this fact by 
the returns which are usually made up at this season of the year, 
According to the annual circular of Messrs. Leech, Harrison, and Forwood, 
the value of British goods exported from Liverpool in the year 1856 was 
£54,835,000. In the same year the total number of ships that sailed from 
Liverpool was 4,563. The stream of emigration still flows on towards 
Australia with unabated activity. During the quarter ending with 
December last, 37 vessels, of 42,668 tons burthen, sailed from Liverpool for 
Australia, having on board 7,831 passengers. Of these latter, 6,270 
proceeded to Melbourne, 751 to Sydney, 530 to Hobart Town, and 330 to 
Adelaide. The corresponding quarter of 1855, showed the departure of 
only 23 ships, with an aggregate of 22,244 tons burthen, and having on 
board 2,758 passengers. In the course of last month the departures were 
= ships, of an aggregate burthen of 13,080 tons, with 2,326 passengers on 

ard. 





Great improvement has been effected in the construction of the 
coasting vessels. Messrs, Tonge and Co., in their annual circular, thus 
speak of the iron ships which are being rapidly constructed and introduced. 
Notwithstanding the prejudice hitherto existing against iron ships, 
they are gradually but surely increasing in favour, and now that the chief 
obstacles to their more general adoption seem to be removed—viz., in the 
introduction of an anti-fouling preparation for coating the bottom, not in- 
jurious to the iron, together with a well ascertained method for correcting 
the compasses for local attraction—we believe, for commercial purposes, 
they are ultimately destined to take the precedence entirely of those con- 
structed of wood. A really carefully built iron ship is undoubtedly the 
best ship that can be obtained, and, with few exceptions, itis in cases only 
where they have been built by inexperienced second-rate builders, that 
they have proved unsuccessful. The first cost of an iron vessel, fitted com- 
plete with an East India outfit, is rather less than that of a high-classed 
timber-built vessel. There is much less depreciation in value, as the wear 
and tear of the hull is almost nominal, and repairs, when required, are 
effected much more expeditiously, and at half the cost of a wood ship; 
while the enormous risk of vegetable decay, as instanced in dry rot, at- 
tendant on the opening out of all the latter vessels for re-classification or 
otherwise, is altogether avoided. 

In Lancashire, generally, the tone of the annual mercantile circulars is 
of a highly satisfactory and congratulatory character. In almost all 
instances there has been a marked increase in the trade of the year. The 
demand for machinery has been much greater, and the greatest feature in 
this respect has been the great increase of materials for public works, and 
in the make of implements employed in agriculture, There has} been a 
vast amount of business done in machinery for railways, and the present 
year is likely to lead to much greater results in this respect. 

The larger engineering firms in Manchester have added to their 
previous reputation for expedition and unlimited commercial re- 
sources by the satisfactory execution of great works on the Continent, 
where skilled labour and other difficulties apparently insurmountable 
presented themselves. Messrs. E. T. Bellhouse and Co., of Manchester, have 
just concluded a contract for the complete erection of buildings and 
machinery for gas works in Pernambuco, which will be lighted with gas, in 
all probability, in twelve months from the present time, The undertaking is 
in the hands of two eminent commercial firms in Manchester— 
namely, Messrs. ‘Fielden Brothers, and Messrs. R. Reston, Rorker and 
Co., and the plans of the entire works have been prepared by Messrs, 
Law and Blount, civil engineers, London. The contract with Messrs. 
Bellhouse (including buildings and machinery for manufacturing gas) 
is for thirty miles of cast-iron pipes laid down in the streets, and for 
1,000 public street-lamps; and it is exclusive of internal gas-fittings for 
the houses and buildings in Pernambuco, The amount of the contract 
is £53,000. 

It is reported that another line of paddle-wheel steamers between 
Liverpool and New York is about to be established. They are to be 5,000 
tons tonnage, and to be constructed on a new plan, to combine increased 
speed and safety. 

Much attraction has been occasioned this week by the introduction 
of a decorative pavement into a portion of the flooring of the 
Manchester Mechanics’ Institution Exhibition. Messrs. Maw and 
Co., of Broseley, Coalbrookdale, had presented to the institution 
a decorative tile pavement, for the vestibule, from the  princi- 
pal entrance; to design which, specially for its place, Mr. Digby Wyatt 
had been engaged by the firm. The pavement has now been laid in the 
chief vestibule, which is thrown open to visitors, thus restoring the direct 
connexion between the Coalbrookdale Company’s section and the room con- 
taining the cabinet furniture of Messrs. Jackson and Graham; and in a few 
days it is probable that operations will be commenced for laying it in the 
inner vestibule, which is now chiefly occupied by lamps, &c., exhibited by 
Mr. Rigby of Manchester. The new pavementmay be described as an adapta- 
tion of our own medieval inlaid tile-work to the Italian or classic style of 
architecture; and this is effected, in the first place, by the classic character 
of the pattern on the component tiles, the merit of which is principally 
due to Mr. H. B. Garling, M.L.B.A.; and in the second place, by the 
skilful and tasteful manner in which Mr. Wyatt has used his beautiful 
materials. The pavement is divided into several panelled compart- 
ments, the centre containing a beautifully elaborated flower; there is a 
series of smaller flowers stretching across between the two vestibules ; 
and the borders and edgings are varied sufficiently to prevent a 

picion of y, while there is no appearance of over-elaboration. 
The colours are rich and strong, but are so well balanced that nothing 
appears obtrusive ; in fact, designer and manufacturer seem to have worked 
conscientiously, in a determination to produce a pavement worthy of their 
respective reputations, and that should be a valuable permanent addition 
to the new edifice. Mr. Brereton, by whom the pavement has been laid 
for Messrs. Maw, is an enthusiast in his work, in which he is recognised as 
being really talented; and we understand that he will ere long proceed to 
the United States to lay, for Messrs. Minton, some of their encaustic pave- 
ment in the American Senate House. There is now on exhibition at the 
Palatine Hotel, Manchester, a collection of about 20 enamel paintings on 
porcelain, collected in Dresden and Munich; and which we should think 
were excellent specimens of a very beautiful art, the practice of which may 
be regarded as a pure revival, greatly due to the patronage of the late King 
of Bavaria. The paintings are by Schweiger, Proeschalt, Deinninger. 
Reindmuller, Bauer, Schade, Meinelt, Langhammer, and Mueller; and 
while apparently most faithful reduced copies of originals that are beyond 
value, they possess all the delicacy of finish of fine miniatures. 

The manufacturing markets have been steadily supported throughout the 
week, and at Manchester the trade has been somewhat interrupted by the 
position of the Liverpool cotton market. At Leeds there has been a fair 
trade done in woollen cloths, and altogether the manufactures of the past 
week have been in good demand. 

The corn markets are advancing, the rise during the present week 
having been from 1s. to 2s. per quarter. Shares and stocks in the local 
markets are somewhat dull and languid though the money market is easier. 











Mr. Rosert Stepresson, C.E., has arrived at Alexandria in his 
yacht, the Titania. Mr. Stephenson is travelling for the benefit of 
his health, but his visit to Egypt is also understood to be in connexion 
with the railway bridge about to be constructed across the Nile at 
Kafr Laiss. 
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MENTAL CALCULATION. 


By Grorck Parker BIDDER. 


ON 


Ir having appeared to us that the practice of mental calculation 
is of very great importance to many at least of our younger 
readers, we have obtained Mr. Bidder’s permission to publish his 
lectures in acomplete form. The space which this will occupy will 
not be great. Presuming that it is, perhaps, too late in the day 
for many of our readers to follow out Mr. Bidder’s views, there 
yet remains a great number of students in engineering to whom 
the lectures will be acceptable. They may, moreover, be useful 
for the teachers in those scientific institutions where working men 
receive a great part of their instruction ; and we would suggest 
that the subject of mental calculation should be made a pro- 
minent part of the business of the arithmetical classes. 


Ihave frequently attempted to reduce to writing my views on 
the subject, and if all I had to communicate to you were merely 
a short description, or an abbreviated process, I could easily 
commit those views to paper. But the points to which I am 
anxious to direct your attention are the principal operations 
which are concerned in mental computation. I desire, as far as 
I can, to lay open my mind to you, and to exhibit the rapid 
evolutions which it undergoes in mental computation. It is 
not for me to say, that this task is beyond the power of those 
who are accustomed to writing, but it is certainly far beyond 
any powers that I possess. 

I have, for many years, entertained a strong conviction, that 
mental arithmetic can be taught as easily, if not even with 
greater facility, than ordinary arithmetic, and that it may be 
rendered conducive to more useful purposes than that of teach- 
ing by rule; that it may be taught in such a way as to strengthen 
the reasoning powers of the youthful mind; so to enlarge it, as 
to ennoble it and to render it capable of embracing all know- 
ledge, particularly that appertaining to the exact sciences. 
Whether this view be right or wrong, since I have entertained 
it, I have felt it was due to society to communicate my impres- 
sion ; leaving to others, should there be any practical utility in 
the suggestion, the task of carrying it into effect. My time has, 
moreover, been for many years wholly devoted to professional 
avocations, and I have accordingly, with that disposition to pro- 
crastinate, which, more or less, belongs to us all, delayed the 
performance of this duty from time to time; and I might per- 
haps still have delayed it, but that I was determined by a strong 
desire to seize the first oppertunity afforded, duriug the occupa- 
tion of the chair by my oldest and best friend. 

I must, in the outset, mention that those friends to whom I 
have, at various times, communicated my view, that mental 
arithmetic could be taught, have almost invariably dissented 
from me. They have urged, that although there are several 
instances on record, in which the faculty of calculation has been 
remarkably developed, yet, comparatively speaking—and in com- 
parison with the masses of the population in the world, those 
instances have been very few and very rare. In fact, Jedediah 
Buxton and Zerah Colborne are the only two mental calculators 
who have attained any great degree of celebrity in modern days. 
{t has been further urged that, in order to attain eminence in 
the science of mental arithmetic, there must be an especial turn 
of mind, an extraordinary power of memory, and great mathe- 
matical aptitude. I have endeavoured to examine my own 
mind, to compare it with that of others, and to discover if such 
be the case, but I can detect no particular turn of mind, beyond 
a predilection for figures, which many possess almost in an 
equal degree with myself. I do not mean to assert, that all 
minds are alike constituted to succeed in mental computation ; 
but I do say that, as far as I can judge, there may be as large a 
number of successful mental calculators as there are who attain 
eminence in any other branch of learning. As regards memory, 
{ had in boyhood, at school and at college, many opportunities 
of comparing my powers of memory with those of others, and I 
am convinced that I do not possess that faculty in any remarkable 
degree. 

lf, however, I have not any extraordinary amount of memory, 
I admit that my mind has received a degree of cultivation in 
dealing with figures, in a particular manner, which has induced 
in it a peculiar power; I repeat, however, that this power is, I 
believe, capable of being attained by any one disposed to devote 
to it the necessary time and attention. In other respects than 
numbers, I have not an extraordinary memory ; indeed, I have 
great difficulty in learning anything by rote. I may learn a page 
of literature, or poetry, but it is no sooner learned than it is for- 
gotten. On the other hand, facts which I have been at some 
pains to obtain, and which have induced conviction after exami- 
nation and reasoning upon them, when once fixed in my mind 
become indelible. In this, however, there is nothing extraordi- 
nary, and the majority of students have experienced the difference 
between learning lessons by heart and having them impressed 
on the mind by reasoning, explanation, or experiment. As 
regards mathematical aptitude, I cannot be mistaken, for when 
I was associated with large classes, I experienced considerable 
difficulty in maintaining a fair position, and in no respect have I 
ever been distinguished for mathematical pursuits; indeed, up 
to the present time I have no great fonduess for mathematical 
formul, particularly if they are very abstruse and repulsive in 
appearance. 

I fear you may think that I am occupying your time uselessly 
with these observations ; but I feel that I shall base my argument 
upon a strong position, if I can demonstrate to you, in the 
outset, that the exercise of mental calculation requires no extra- 
ordinary power of memory and that mental arithmetic can be 
taught. I do not, however, mean to say that it ought to be 
taught or that it is desirable to attempt to teach it, to the 
extent to which I have been enabled to carry it. I have sacri- 
ficed years of labour,—I have striven with much perseverance, to 
obtain, and to retain a power, or mastery over numbers which 
will probably, at all times, be as rare as its utility in the ordi- 
nary affairs of life. Far be it from me, however, to say that it 
has been of little use to me. Undoubtedly the acquirement has 
attracted towards me a degree of notice which has ended in 
raising me from the position of a common labourer, in which I 
was born, to that of being able to address you as one of the 
vice-presidents of this distinguished society. But as I have 
already said, Iam not about to lay before you any abbreviated 
process of calculation; there are no “royal roads” to mental 
arithmetic. Whoever wishes to achieve proficiency in that, as in 
any other branch of science, will only succeed by years of labour 
and of patient application. In short, in the solution of any 
arithmetical question, however simple or complicated, every 
mental process must be analogous to that which is indicated in 
working out algebraical formule. No one step can be omitted ; 
but all and every one must be taken up one after another, in 
such consecutive order, that if reduced to paper, the process 








might appear prolix, complicated, and inexpeditious, although it 
is actually arran with a view of affording relief to the 
memory. And here let me say, that the exercise of the memory 
is the only real strain on the mind, and which limits the extent 
to which mental calculation may be carried. It may be imagined 


that this is somewhat inconsistent with my previous observation, | 


that I possess no extraordinary power of memory. But it must 
be borne in mind, that my memory is the limit by which my 
mental powers are restricted; and that the processes I pursue 
are all adopted, simply with a view of relieving the registering 
powers of the mind, i.e., the memory. 

Now, taking you back to your early infancy, endeavour to 
recall the first things to which your attention was invited. As 
infants you were first taught to speak ;—you were then taught 
letters ;—then the combination of letters into words; then of 
words into sentences ; and after that you gradually acquired an 
extensive vocabulary of words and facts. We possess and store 
these words and facts in our minds, to be occasionally called forth 
as we need them. For instance, in reading the page of a book it is 
clear to me, however rapidly you may read it, that every letter 
of that in review through the mind. The mind 
first combines the letters upon the page into words, then the 
words into sentences, and, from those sentences, it extracts the 
meaning. 

Now, in mental calculation I have accumulated, not a very 
great number of facts after all;—but I do possess:them, and 
although at this moment I am unconscious of their being so 
stored up, yet the moment I have a question to solve I have 
them instantly at command. And it appears to me that, in 
both cases, the phenomena may be compared to that which we 
have all observed in Nature. If, on a dark night there occurs a 
storm of lightning, during the instant of the flash, although im- 
measurable in point of time, every object is rendered clear, and 
out of that view, so placed before us, we can select some one 
object for our consideration. So I believe it is in the mind; 
whenever, as in calculation, I feel called upon to make use of 
the stores of my mind, they seem to rise with the rapidity of 
lightning. The reasoning faculty seizes upon a_ particular 
series of facts necessary for the purpose, deals with each fact 
according as the circumstances require, and transmits it to the 
memory for registration. But the registration required for 
figures is very different from that demanded for ordinary 
occurrences. An author, when writing on any subject, first 
forms the argument in his mind, or frames an outline of the 
plot, which he proposes to fill up ; but in the mode of record- 
ing his views in writing, he has the advantage of an infinite 
variety of combinations of words more ov less: clear and ex- 
pressive, without feeling restricted to any particular words or 
form of expression. But in mental computation there is no 
such latitude ; if you wish to commit arithmetical processes to 
paper, you must record them in the exact form in which you 
have reasoned on them, and in their exact sequence and order ; 
a wrong figure, or a figure misplaced, would vitiate the whole 
result, and hence the great strain on the mind occasioned by 
mental computation; everything must be remembered with 
perfect accuracy, and when the number of impressions to be 
retained in the mind is large, the retention of them with suffi- 
cient distinctness is a work of great mental labour. Hence it is 
that where the impressions required are few and simple they 
are taken up with great rapidity; but in proportion as the 
numbers increase, so the registration by the mind becomes 
more and more difficult, until at last the process becomes as 
slow as registration upon paper. When that point is arrived at 
it is clear that the utility of mental calculation ceases, and the 
process ought to be carried on upon paper. But up to that 
point the velocity of the mental process cannot be adequately 
expressed ; the utterance of words cannot equal it; in fact, as 
compared with the process of speaking or of writing it is as the 
velocity of a message transmitted by telegraph to the speed of 
an express train. 

I can perhaps convey to you no stronger view of this subject 
than by mentioning, that were my powers of registration at all 
equal to the powers of reasoning or execution, I should have no 
difficulty, in an inconceivably short space ef time, in composing 
a voluminous table of logarithms; but the power of registra- 
tion limits the power of calculation, and as I said before, it is 
only with great labour and stress of mind that mental calcula- 
tion can be carried on beyond a certain extent. Now, for 
instance, suppose that I had to multiply 89 by 73, I should say 
instantly 6,497 ; if I read the figures written out before me I 


could not express a result more correctly or more rapidly ; this | 


facility has, however, tended to deceive me, for I fancied that I 
possessed a multiplication table up to 100 times 100, and, when 


in full practice, even beyond that ; but I was in error: the fact | 


is that I go through the entire operation of the computation in 
that short interval of time which it takes me to announce the 
result to you. I multiply 80 by 70, 80 by 3; 9 by 70, and 
9 by 3, which will be the whole of the process as expressed al- 
gebraically, and then I add them up in what appears to be 
merely an instant of time. This is done without labour to the 
mind ; and I can do any quantity of the same sort of calculation 
without any labour, and can continue it for a long period ; but 
when the number of figures increases, the strain on the mind 
is augmented in a very rapid ratio. As compared with the ope- 
ration on paper in multiplying 3 figures by 3 figures, you have 
three lines of 4 figures each, or 12 figures in the process to be 
added up ; in multiplying 6 figures into 6 figures, you have six 
lines of 7 figures, or 42 figuresto be added up. The time, 
therefore, in registration on paper will be as 12 to 42. But the 
process in the mind is different. Not only have I that addi- 
tional number of facts to create, but they must be imprinted on 
the mind. The impressions to be made are more in number, 
they are also more varied, and the impression required is so 
much deeper, that instead of being like 3 or 4 to 1, it is some- 
thing like 16 to 1. Instead of increasing by the square, I 
believe it increases by the fourth power. I do not'pretend to 
say that it can be expressed mathematically, but the ratio 
increases so rapidly that it soon limits the useful effect of 
mental calculation. As a great effort I have multiplied 12 
places of figures by 12 places of figures; but that has required 
much time, and was a great strain upon the mind. Therefore, 
in stating my conviction that mental arithmetic could be taught 
I would desire it to be understood that the limits within which 
it may be usefully and properly applied, should be restricted to 
multiplying 3 figures by 3 figures. Up to that extent, I 
believe it may be taught with considerable facility, and will be 
received by young minds so disposed quite as easily as the 
ordinary rules of arithmetic. 

The reason for my obtaining the peculiar power of dealing with 
numbers may be attributed to the fact that I understood the value 
of numbers before I knew the symbolical figures, I learned to 
calculate before I could read, and therefore long before I knew 
one figure from another. In consequence of this, the numbers 
have always had a significance and a meaning to me very different 
to that which figures convey to children in general. If a boy 
is desired to multiply 3,487 by 3,273 he goes through a certain 








| process, which he has been taught dogmatically ; he cannot 
explain the process, or the reasons for adopting it, but he 
arrives, almost mechanically, at the amount,—11,412,951 ; 
which he has been taught is the result he should obtain, without 
any appreciation of what the figures represent, or how he arrives 
at them. 

The process may, without exaggeration, be compared to the 
task of committing to memory a page of letters, instead of a 
page of words. Most of us would, without much difficulty, 
undertake to learn by heart a page of either prose, or poetry, 
but there are few among us who would undertake the same 
task with a page of letters. In fact, there would be just the 
difference between attempting to remember a telegraphic mes- 
sage, transmitted by a code of arbitrary signals, and one sent in 
plain words. 

After these necessary preliminary observations, I shall pro- 
ceed to address myself more closely to the subject proposed to 
be treated, and in doing so, instead of submitting to you any 
speculation of my own, I shall rather endeavour to trace chro- 
nologically my own experience as a mental computator, com- 
mencing with my earliest years ; I desire frankly to lay before 
you the steps I pursued in attaining the power of calculation, 
and to submit to you my own inferences, leaving you of course 
to draw your own conclusions, if they differ from those which 
I shall have the honour of offering to you. I propose, therefore, 
with your kind permission, first to take you through the process 
of multiplication; and I begin with that rule because it is the 
basis of ail calculations. Whoever has attained the power of 
multiplying with facility, either on paper, or mentally, poasesses 
the elementary machine which enables him to apply that power 
to any purpose of calculation. If a simile may be permitted, I 
would compare it’to the case of a man who possesses a power- 
ful steam engine, and whether he uses it for knitting stockings, 
or for pumping water from the depths of the bowels of the 
earth, the power is equally utilised ; whilst without the machine, 
the limits-of his. individual force are soon reached. 

As nearly as I can recollect, it was at about'the age of six 
years that I was first introduced to the science of figures. My 
father was a working mason, and my elder brother pursued the 
same calling. My first and only instructor in figures was that 
elder brother, who was some years since removed from among 
us by death; the instruction he gave me was commenced by 
teaching me to count up to 10. Having accomplished this, he 
induced me to go on to 100, and there he stopped. Having 
acquired a certain knowledge of numbers, by counting up to 
100, I amused myself by repeating the process, and found that 
by stopping at 10, and repeating that every time, I counted up 
to 100 much quicker than by going straight through the series, 
I counted up to 10, then to 10 again=20, 3 times 10—30, 4 
times 10=40, and so on. This may appear to you a simple 
process, but I attach the utmost importance to it, because it 
made me perfectly familiar with numbers up to 100; they 
became as it were my friends, and I knew all their relations and 
acquaintances. You must bear in mind, that at this time I did 
not know one written or printed figure from another, and my 
knowledge of language was so restricted, that I did not know 
there was such a word as “ multiply ;” but having acquired the 
power of counting up to 100 by 10 and by 5, I set about, in my 
own way, to acquire the multiplication table. This 1 arrived at 
by getting peas, or marbles, and at last I obtained a treasure in 
a small bag of shot: I used to arrange them into squares, of 8 
on each side, and then on counting them throughout I found 
that the whole number amounted to 64: by that process I 
satisfied my mind, not only asa matter of memory but asa 
matter of conviction, that 8 times 8 were 64; and that fact once 
established has remained there undisturbed until this day, and I 
dare say it will remain so to the end of my days. It was in this 
way that I acquired the whole multiplication table up to 10 
times 10; beyond which I never went; it was all that I re- 
quired. 

At the period referred to, there resided, ina house opposite to 
my father’s, an aged blacksmith, a kind old man, who, not having 
any children, had taken a nephew as his apprentice. With 
this old gentleman I struck up an early acquaintance, and was 
allowed the privilege of running about his workshop. As my 
strength increased, I was raised to the dignity of being permitted 
to blow the bellows for him, and on winter evenings I was allowed 
to perch myself on his forge hearth, listening to his stories, On 
one of these occasions somebody by chance mentioned a sum, 
whether it was 9 times 9 or what it was I do not now recollect ; 
| but whatever it was, I gave the answer correctly. This occasioned 
some little astonishment; they then asked me other questions 
which I answered with equal facility. They then went on to 
ask me up to two places of figures; 13 times 17 for instance 
that was rather beyond me, at the time, but I had been accus 
tomed to reason on figures, and I said 13 times 17 means 10 
time 10 plus 10 times 7, plus 10 times 3 and 3 times 7. I said 
10 times 10 are 100, 10 times 7 are 70, 10 times 3 are 30, and 
3 times 7 are 21; which added together give the result, 221; of 
course I did not do it then as rapidly as afterwards, but I gave the 
answer correctly, as was verified by the old gentleman's nephew, 
who began chalking it up to see if I was right. As a natural 
consequence, this increased my fame still more, and what was 
better, it eventually caused halfpence to flow into my pocket ; 
which I need not say, had the effect of attaching me still more 
to the science of arithmetic, and thus by degrees I got on, until 
the multiple arrived at thousands. Then of course my powers 
of numeration had to be increased, and it was explained to me 
that 10 hundreds meant 1000. Numeration beyond that point 
is very simple in its features; 1000 rapidly gets up to 10,000 
and 20,000, as it is simply 10, or 20 repeated over again, with 
thousands at the end, instead of nothing. So by degrees I 
became familiar with the numeration table, up to a million. 
From 2 places of figures, I got to 3 places ;—then to 4 places of 
figures, which took me up of course to tens of millions; then I 
ventured to 5 and 6 places of figures, which I could eventually 
treat with great facility, and, as already mentioned, on one occa- 
sion I went through the task of multiplying 12 places of figures 
by 12 figures; but it was a great and distressing effort. 

Now, gentlemen I wish particularly to impress upon you that 
in order to multiply up to 3 places of figures by 3 figures the 
number of facts I had to store in my mind was less than what 
was requisite for the acquisition of the common multiplication 
table up to 12 times 12. For the latter it is necessary to 
retain 72 facts; whereas my multiplication up to 10 times 10 
required only 50 facts. Then I had only to recollect in addition 
the permutations among the numbers up to a million, that is 
to say, I had to recollect that 100 times 100 were 10,000, 10 
times 10,000 were 100,000, and that ten hundred thousand 
made a million. In order todo that I had only the permuta- 
tions on 6 facts, which amounted to only 18 in number, there- 
fore all the machinery requisite to multiply up to 3 places of 
figures was restricted to 68 facts, whilst the ordinary multiplica- 
tion table, reaching to 12 times 12, required 72 facts. 


(To be continued), 
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METHOD OF TIPPING TRENAILS AT THE ORWELL WORKS, IPSWICH. 














Na *. 


in 


WARY 


A TOUR IN THE PROVINCES. 


Cuapter XI. 
IPSWICH. 
(Concluded from page 23.) 
Most people are familiar with the appearance of the groups of 
little automaton figures sometimes exhibited on the top of 
a street barrel organ, where the blacksmith, the carpenter, the 
tailor, and the shoemaker, are seen in the active exercise of their 
veveral vocations, keeping time in all their movements to the 
tune of “Billy Barlow,” or the “ Ratcatcher’s Daughter.” 
Making due allowance for the difference in the character of 

the musical accompaniment, a somewhat similar spectacle may be 
witnessed in that part of the Orwell works where tke patent rail- 
way trenails and wedges are being made. The first part of the 
process is to cut up the rough logs of oak into the short lengths 
required for the trenails and wedges. For this purpose two of 
the tall pendulum saws, described in a former number of this 


journal, are stationed like a pair of vibratory sentinels by the 


principal entrance to the works. These, as leaders of the 
orchestra, mark time to a band of circular saws and turning 
lathes, all arranged in concert to a tune with a ringing “ derry 
down” sort of chorus ! 

I have seen a good many circular saws at work in various 
parts of the world, but I never yet met with an instance where 
the men engaged in feeding them appeared sluggish or indif- 
ferent to the progress of the work. There would seem to be 
something contagious in the speed of the saw which causes 
a corresponding activity and excitement in those who have 
charge of it. 

While watching the motions of the men employed in tending 


the band of circular saws, which slice and trim the trenails and | 


wedges, as if they were cutting up turnips or potatoes, in place 
of hard solid oak, it seemed to me that but for the steady pace 
and grave decorum of the regulating pendulum cross cuts, which 
keep a check upon the supply of timber, the circular saw de- 
partment would be in imminent danger of accelerating their pace 
until both men and machines became frantic with excitement 
and mutual exasperation, and, in a concerted whirlwind of 
noise, speed, and sawdust, cut each other up, and, like the Kil- 
kenny cats, leave nothing behind. 

The three leading articles which exhibit in the greatest per- 
fection the merits of the system of division of labour adopted by 
this firm are—the chilled castings for the shares and other parts 
of ploughs ; the compressed trenails and wedges ; and, lastly, 
the cast-iron railway chairs. In all the minutest letails of the 
various processes in the manufacture of these articles there is 
evinced an amount of careful forethought and of elaborate and 
painstaking economy of the means employed, which suggests 
the idea that every little trifle has been the subject of micro- 
scopic observation and research. The magnifying power which 
has given such importance to these minute details evidently lies 


in the fact that a farthing saved in the cost of a single article ; 


amounts in some cases to a gain of a thousand pounds a-year 
on the manufacture of the whole number produced. 

As before stated, the first process in the manufacture of the 
trenails and wedges is to cut up the oak logs into suitable 
lengths, by means of the cross-cut pendulum saws. These cross 
sections of the tree are then passed on to a couple of circular 


saws, which square the blocks by removing the outside circular | 


segments. The pendulum saws are, for the convenience of 
carting the logs from the wood yard, situated close to the prin- 
cipal gateway. The circular saws used in squaring the sections 
are under cover in alobby or sort of ante-room leading to the 
principal workshop or orchestra of the circular saws where the 
greater part of the work is done. The squared blocks are de- 
livered at the entrance of this apartment to another couple of 
circular saws, by which they are sliced into pieces of the thick- 
ness required for the intended wedges or trenails. The men 
who conduct this operation simply take up the squared blocks 
and push them up against the saw, the thickness of the cut 
being determined by a guard or gauge on one side of the saw. 
The cut slabs of the thickness of the trenails or wedges, as the 
case may be, and of the whole breadth of the squared blocks, 





| are then pushed over the end of the saw bench, and fall conve- 
| nient to the hands of another set of operators, who take them 
| up and push them forward against another set of circular saws, 
| which they are cut to the required breadth. The trenails are 
| now inthe form of squared rods about an inch and three quar- 
| ters on the sides, and six or seven inches in length. The wedges 
| are rectangular pieces with parallel sides, and of course are not 
| strictly speaking wedges until they reach another stage in the 
process. The square bars for the trenails are taken from the 
place where they were sawn and carried forward to the turn- 
|ing lathes. The wedges, however, in the form last described, 
| have to be submitted to the action of yet another pair of 
| circular saws, by which the terminal and lateral edges are 
rounded off. This last operation is performed by two 
boys, who in turn take up the prepared pieces of wood 
| cut to the general dimensions of the wedges, and pass them 
along a horizontal slot in a guard placed on the bench, close 
to the side of the saw, and so arranged that the angles of the 
wedges when protruded through the slot, come in contact with 
the teeth of the saw and are sliced off. The first boy takes off 
the lateral edges, and then hands them over to a companion, 
who by a dexterous manipulation rounds off the terminal angles. 
The rapidity with which all this is done is something marvellous, 
and the alternations of sawing and stoppings as the four angles 
are successively presented to the saw, give a sort of measured 
cadence to the sounds produced, which reminds one of the 
popular air of “Trab, Trab.” This melody becomes very con- 
spicuous in the rounding of the terminal edges, when the boy 
rolls them round in such a way as to make the teeth of the saw 
perform the functions of a rasp. As the one boy slices off the 
terminal edges and the other rasps round the two extremities, it 
becomes apparent after listening to them for some time, that 
the two play into each other's hands in more senses than one; in 
fact, there is a well-arranged duet upon the circular saw. I 
suspect that this concert, although at first involuntary, as men 
in walking step together, is nowa pleasant device to pass the 
time. I could observe, however, that while the rythm of the 
| two saws harmonized, there was an almost automatic precision 


pansion is limited by the simple difference between dry and 
| damp wood, it is obvious that they have but little chance 
cf retaining their position in the chairs from any enlargement of 
the free extremities. But the compressed wedges being sawn 
parallel are compressed into the taper form in the moulds, while, 
at the same time, the required sectional form is given to them. 
The consequence of their expansion and exposure to moisture is 
an enlargement at the free extremities, which effectually prevents 
the wedge being jarred out of its place in the chair by passing 
trains, even when exposure to the sun, in consequence of imper- 
fect covering with the ballast, has caused the wood to contract ; 
whilst, under similar circumstances, the uncompressed wedge 
loses all certainty of retaining its hold of the rails and chair. 

With regard to the trenails, after they have been cut square by 
the saws, they are conveyed to a range of turning lathes, where 
they are shaped into the cylindrical form. The men who con- 
duct this part of the process present a rather singular appear- 
ance. To prevent the chips of wood flying up in their eyes and 
faces they are obliged to wear masks of wire net work, somewhat 
similar to those used by fencers when engaged in sword play or 
single stick, The masks, however, are not placed over the face, 
but hang from one side of the neck in a very singular fashion, 
and serve to protect the side of the face most exposed to the 
lathe. The lathes are very ingeniously contrived to save as much 
time and labour to the workman as possible. Without the aid of 
diagrams it is difficult to give more than a very general idea of 
their arrangement. By means of a lever moved by the foot of 
the workman, the centre of the fixed headstock of the lathe can 
be moved forward and retired at pleasure; two V pieces are also 
brought by the side of the centres, so as to enable the square 
trenails to be fairly placed in the lathe and centred. The cutting 
tool or gouge is also worked by a lever, which the workman has 
merely to pull on one side to cause the trenail to be turned 
down to the required diameter. In the first lathe the trenail is 
turned to the form of a cylinder, of the dimensions of the head 
or thickest part. It is then passed on to a heap beside a work- 
man engaged on a second lathe, whose duty it is to fashion the 
conical head and complete the shape of the trenail. 

To enable the point of the trenails to be entered with ease into 
the auger holes in the sleepers, and to prevent the heads from 
splitting while being driven in by blows of a mallet or hammer, 
and, at the same time, to give them a more sightly and finished 





appearance, the heads are rounded to a convex form, and the 
| lower extremity is slightly pointed. ‘The method by which 
this two-fold operation is effected is so very characteristic of the 
whole system of working employed by the Messrs. Ransome, 
that I had theaccompanying sketch of it engraved. The extreme 
economy of means in the performance of this simple operation 
will be readily understood when I state that one man and a boy 
can in one hour round the tops and sharpen the points of no less 
than 1,200 trenails. The way in which it is done is this :—C is 
a headstock with a hollow mandril, driven by a belt over a small 
pulley in the middle at D, This hollow mandril is just of a size 
to admit the trenails, and there is a tapered neck at B which 
allows the conical head of the trenail to enter and get jammed 
into it. This much being premised, the modus operandi will be 
readily understood. A heap of the trenails, as they come from the 
lathes, is placed on the bench at the boy’s left hand, and he is 
furnished with two wooden mallets, as shown in the engraving. 
The man is provided with a gouge, which he holds in his left 
hand. In commencing operations, the boy takes a trenail 
with his left hand from the heap beside him, and places 
it in front of the headstock at A. The man then 
with his right hand takes up the trenail A, and thrusts 
it into the hollow mandril. As soon as it has been 
entered, the boy with a stroke of his left hand mallet fixes 
the head of the trenail in the tapered hollow neck of the man- 
dril. The man then places his gouge on the rest at B, and with 
a single thrust of his tool rounds the head of the trenail to the 
desired shape. A similar thrust at C sharpens the point, and 





the process is complete. The boy then gives a blow with his 
right hand mallet upon the pointed end of the trenail at C, and 
makes it fly into the catch box at E, from which it drops through 
the hole in the bench covered by E, into the hamper placed be- 
neath to receive it. The whole process only occupies three 
seconds of time, andis completed with the regularity and precision 
of amachine. Ina former paper while describing the division of 
labour employed in the manufacture of Minie rifle sights, I re- 
marked that one of the most important advantages possessed by 
the system was that of utilising a large amount of unskilled 
labour which would otherwise remain unemployed ; and that 
when some simple process had by the division of labour be- 
come perfected, the application of automaton machinery be- 
came com paratively easy. In the particular instance described 
I found an exemplification and confirmation of the opinions I 
then expressed. On inquiring what sort of a man he could be, 
who was content to stand for a whole day doing nothing but 





| in the way in which they went through their several evolutions, | 


but as anything disturbed the unison there was a manifest 
awkwardness and indecision in their movements until they 
managed to get together again. 

The wedges, as soon as they have received the last touches of 
| the saw, are conveyed to another department, where by me- 
| chanical pressure they are forced into iron moulds of the exact 

shape required for holding the rails in their proper position in 
the chairs. The apparatus by which this is effected is extremely 
simple. A cam actuated by a spur wheel gearing driven by the en- 
| gine causes a horizontal piston moving in guides to pass alternately 
| backwards and forwards, so as to force the wedges, which are 
placed by the attendant in front of the moulds, and between 
them and the reciprocating pistons, into the moulds. These are 
made with an internal taper, so as to facilitate the entrance of 
the prepared pieces of wood with parallel sides from which the 
wedges are to be formed. These moulds are so arranged as to 
cause a compression in the bulk of the wooden wedges of 1-5th 
of their original dimensions, or in the proportion of 100 to 80. 
To enable the wedges to enter the moulds with the least possi- 
ble amount of friction, they are well lubricated with a mixture 
of soft soap and black lead. While in the moulds the wedges 
are subjected to the combined action of heat and moisture in a 
steam boiler of moderate pressure, and allowed to remain there 
until the fibres of the wood soften and set in the form of the 
moulds. After being allowed to cool they are forced out of the 
moulds, and so long as they are kept dry they retain their form 
and dimensions, but as the compression in the mould simply 
contracted the size of the sap vessels without crushing them, the 
power of capillary attraction is not destroyed, and when exposed 
to moisture they in a short time swell to their original 
| dimensions, 
The advantage of using these compressed wedges in fastening 
| the rails to the chairs consists in the facility which it affords of 
| adapting the section of the wedge to the curves of the rail and 
chair with which it is to be used, and which no mere sawn 
| wedge can possibly possess. All sawn wedges are necessarily 
| cut taper for the purpose of driving, and as their power of ex- 


shifting the weight of his body from one leg to another as he 
brought the gouge to bear alternately on the head and point of 
the trenails, I was informed that the two men so occupied had 
formerly been employed as labourers, doing all the simple drudg- 
ery of the workshops, such as cleaning and sweeping, and assist- 
ing at the cranes, in taking lifts, &.; but even in this humble 
capacity they were found to be so stupid as to occasion more 
bother in directing them than their labour was worth. As an 
alternative to dismissing them, they were set to the sort of work 
I have described in finishing the ends of the trenails. Although 
it required a great deal of patience and perseverance to teach 
them how to perform this simple operation, yet in a compara- 
tively short time they soon became expert. The difference 
between mere manual skill and the judgment required in 
dealing with the varying conditions of general work could 
scarcely have been more strikingly illustrated. Feeling curious 
to know what manner of men these were, who passed one 
half of their existence in this “ tweedle dee, tweedle dum” sort 
of right and left routine, I entered into conversation with one 
of them, by asking him how long he had been at this work ; 
he told me, not without the appearance of considerable 
pride in the avowal, that he and his mate had been twelve years 
“atippin’ o’ them trenails” !_ The boys of course soon get dis- 
gusted with the monotony of hammering away at the headstock, 
day after day and week after week, like the pallets of a clock 
escapement ; and are accustomed to vary the performence, by 
anticipating the movements of the man’s hands and giving him 
arap on the knuckles with the mallet. A row—an outcry— 
and a scrimmage give both parties an opportunity of relaxing 
their muscles before falling into the “dead beat” of the 
clock-work routine. Mr. Biddell, with his usual fertility 
of inventive resources has schemed out a machine which is 
likely some day to take the place of the humun pendulum whose 
sole vocation it is to vibrate his weight from his right leg to his 
left, and with a bit of steel in his hand poke alternataly at the 
two ends of a trenail. 

After being fashioned in the way I have described, the tre- 
nails are compressed by being forced into iron moulds in the 
same manner as the wedges, and then steamed until they take 





the form of the moulds. The compression used for the tre- 
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of 1,5, diameter is pressed into a mould of 1) diameter. 

In the transverse section of a cylinder of wood of any given 
diameter, there is a certain quantity of solid fibre dependent 
upon the quality of the wood selected. This quantity of fibre ne- 
cessarily possesses a certain amount of strength, both trans- 
versely and longitudinally. Now, it is manifest that if by 
lateral or other, or rather radial, compression, the natural vacui- 
ties of a large cylinder can be filled up, and a larger quantity of 
fibre can be compacted into the same sectional area ; and by suit- 
able means efficiently retained under the reduced dimensions, an 
equivalent amount of increase of strength must be the result, as 
the absolute strength or power of resistance will be in direct 
proportion to the quantity of matter brought into action within 
the reduced limits. 

That this is no supposititious deduction is proved by the fol- 
lowing extract from the “Srconp Report oF THE COMMITTEE 
on Metts,” addressed to the Lorps or THE ADMIRALTY. 

“The trenails we tried were originally 1} in. diameter, and 
were compressed to a diameter of 1,5, of an inch.” 

“ We have instituted experiments in order to ascertain the re- 








lative holding power (in the direction of the length) of the com- | 


pressed and uncompressed trenails of the same diameter. Two 
trenails of each kind were selected in each experiment for fasten- 
ing together two pieces of timber, all of which were placed in 
the water for some weeks, so as to enable the trenails to swell. 
The two pieces of timber in each experiment were afterwards 
drawn asunder by mechanical force, and it was found that the 
holding power of the compressed trenails was to that of the un- 
compressed about as 5 to 3.” 

“We have also ascertained the transverse strength of the 
compressed trenails to be to that of the uncompressed, of the 
same diameters, as 102°5 to 78°5, or nearly as 4 to 3.” 

The foregoing data have reference merely to the strength 
arising from an increased quantity of fibre being compressed 
within the limits of a given circle; but another and not less 
important quality exists in the tendency to resume the original 
dimensions which the trenails possessed previous to compres- 
sion. The timber employed being straight-grained oak, well 
seasoned and thoroughly dried, and the power of expansion by 
the absorption of water being only in a slight degree affected 
by the process of compression, the necessary result of the 
trenail being driven into a sleeper and exposed to moisture is a 
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powerful effort, or restoration to its primitive diameter, and a | 


consequently increased capability of holding, which no practi- 
cal original difference between the diameter of the hole and the 
trenail could confer, even if it were possible to drive it with 
that amount of excess in the trenail, without splitting the 
sleeper. But the enlargement of the trenail after insertion in 


the sleeper being slow, a gradual adaptation of the surfaces in | 


contact ensues, and no evil resu!ts from the effort to regain its 
original size. 

The efficiency of these patent compressed trenails and wedzes 
has been tested on upwards of 2,000 miles of railway, compris- 
ing more than fifty important lines in Great Britain, Ireland, 
and several foreign countries, As is usual in such eases, the 
success of the compressed trenails has had the effect of bringing 
out a crop of imitations. These counterfeits are coloured and 
turned so as to present the same external appearance, but are 
made of uncompressed wood in its natural condition. So chary 
are the Messrs. Ransome of the reputation of their patent 
trenails and wedges, from a consciousness of the great care 
required in the selection of the material employed and the 
necessity of strict attention to the details of their manufacture, 
that they do not choose to risk the chance of an inferior article 
being turned out under the same name, and have, consequently, 
refused to grant licences for the patent process. 

With regard to the price of these compressed railway fasten- 


ings, it has been shown that they contain one third more wood | 


than those which have not been compressed, and as knotty and 
defective stuff will not stand compression, the wood employed 
is necessarily of a superior quality; they cannot, therefore, be 





fairly put in competition as to cost with the spurious imita- | 


tions which have not been compressed. 
however, finds favour with contractors, while the railway com- 
panies have to pay for the difference. 

Before the trenails are packed up to be sent to their several 
destinations, they have yet to undergo some further treatment. 
To prevent their being subject to rot while exposed in damp 
situations, and to render them unpalatable to the white ants in 
India, where large quantities are now being shipped, the tops 
of the trenails are carefully painted with creosote. When this 
coating has been allowed to soak in or evaporate, they are 
packed up in hogsheads in a very systematic way. Every cask 
holds a certain determinate number of trenails; but, from 
occasional carelessness on the part of the packers, there sometimes 
arose misunderstandings with the consignees when the casks were 
opened and found to fall short of the stipulated number of tre- 
nails. To obviate this difficulty one of those ingenious expedients 
which are characteristic of the Orwell Works, was had recourse to. 
The number of trenails in each hogshead is now determined by 
a method which renders it almost impossible for a mistake to 
occur. A box, resembling a sieve with a wire-grating spread 
over the top of it, and so arranged that there are exactly a hun- 
dred meshes in the grating, is used to convey the trenails to the 
hogshead. By this means, the boys who are employed as 
packers have only to chalk up on a tally the number of boxfuls 
which they empty inte the cask, after filling each mesh in the 
grating with a trenail. There is no possibility of making a 
mistake in the number of boxfuls, as one too few would leave a 
void in the hogshead, and there would be no room for one too 
many. 

About 250,000 trenails and wedges are turned out every week, 
and the whole power of a 60-horse engine is expended in keeping 
the various saws and lathes employed. 

The next important department cf the Orwell Works is that 
devoted to the manufacture of railway chairs, expressly adapt- 
ed to and intended to be used with the patent compressed oak 
fastenings. The most important consideration in the formation 
of a good railway chair is, that it shall permanently sustain 
the rail at such a determinate angle of inclination as shall 
present the upper table in accurate contact with the tyre 
of the passing wheels. The speciality of the system adopted 
by the Messrs. Ransome consists in forming the moulds 
with two iron gauge plates, accurately fitted to the ends 
of the mould boxes, so as to allow of the pattern being placed 
lengthways between them with an end abutting against each 
plate. The mould box having been so prepared as to ensure 
the parallelism of the two ends against which the plates are 
placed, and the plane of the junction of the mould having been 





The cheap article, | 





carefully levelled, there is founded upon these data an almost | 


perfect certainty of securing a uniform tilt, by the position of 
the cavity between the jaws of the chair being determined by 
a reference to these data. 

The core is of iron, and has two projecting tongues, which fit 
into corresponding groves in the side plates, so that the exact 
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of the original dimensions, or a trenail | form and position of the internal surfaces of the jaws of the | 
chain ave made to depend, first, upon the iron core ; secondly, | 
upon the position of the end plates, whose grooves support the | 


core ; and, thirdly, upon the adjusted ends and level surface of 
the mould box. There is, therefore, a direct metallic connexion 
between the mould box and the core. After the sand has been 
rammed up round the pattern and between the end plates, and 
when the pattern has been withdrawn from the mould, the iron 
core is slipped into its place, and a gauge applied to the top of 
it and against the sides of the boxes, so as to make certain of the 
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Tis invention relates, First, to certain improvements in the fire- 
boxes or furnaces of locomotive and high-pressure boilers, whereby 
an increased feed-water heating surface is obtained with the ad- 
mission of heated air over or through the fuel, thereby effecting a 


| more perfect combustion of the smoke and gases than is at present the 


case in the ordinary locomotive fire-boxes. Secondly, to an im- 
proved and simplified form of wrought-iron or steel piston and pack- 
ing. Fig. 1 represents a longitudinal vertical section of a portion 
of a locomotive boiler and tire-box; Fig. 2 a transverse section of 
the same; and Figure 3 a sectional plan. A is a fixed water space or 
partition, placed at or near the front of the fire-box b, and contain- 
ing the feed water, which is pumped into it in the ordinary manner 
through the pipes C leading from the tender. The feed water, after 
being heated in this partition, is allowed to circulate through the 
boiler, as shown by the arrows. This water space or partition is so 
arranged as to allow of a current of air to pass behind it from the 
ash-pan, and become heated during its passage, and in this heated 
state the air is directed over or through the burning fuel, for the pur- 
pose of obtaining a more perfect combustion. A number of tubular 
stays D, D, may be fitted into this water space for the heated air to 
pass through as shown. <A water space or bridge E may be placed 
transversely, if found desirable, at or near the centre of the grate, and 
situated, or not, behind a transverse midfeather not shown 1n the il- 
lustration connected with the boiler. A number of tubular stays 
D, D, are aiso fitted into this bridge, for the purpose of directing 


a eer ee ee 





streams or jets of heated air into or over the fuel, as shown. If found | 


desirable, two fixed water partitions may be used, placed _longitudi- 
nally one on each side of an ordinary midfeather, the air in all cases 
being heated, and directed over or through the fuel. According to 
another moditication, it is proposed to use an air and water chamber 
or bridge, similar to that at E, placed underneath and parallel to the 
ordinary longitudinal midfeather. 

When an air and water bridge is employed in a locomotive fire-box 
which is extended into the barrel of the boiler the patentee pro- 
i es, to have two valves or dampers in the extended 
ox, one on each side of the midfeather, so that by 
flame and gases will be compelled to pass 
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from one side of the furnace over the bridge to the other side of the 
furnace, and rice rersa, thereby effectually consuming the smoke and 
unburnt gases during their passage over the incandescent fuel in 
that side of furnace wherein the damper has been left open. The 
water in the tender has been described as being pumped in the 


ordinary manner through, and heated by water partitions or bridges 
inside the fire-box; but it is also proposed to heat such water by 
allowing it to circulate by suitable pipes through a heating chamber 
or water space placed inside the arch of the smoke box and surround- 
ing the mouth or entrance to the chimney; or in place of simply 
allowing the water in the tender to circulate through this heating 
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an 
proper angle being maintafned, Extraordipary precision ia ob 
tained by this means—only 2 per cent. of the castings being 
wasted, although a variation of one sixteenth in the bearing 
points from the required inclination is considered sufficient to 
condemn them to be broken up. Th's mode of casting aecom- 
plishes nearly periect identity in the tilt of the rail in the chair, 
and, consequently, the chair does not require bedding on to the 
sleeper with the adze, the straight-sawu surface presenting the 
best chance of good fitting to the floor of the chair, at the least 
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chamber, the feed water may be pumped from the tender or tank in 
the ordinary manner, and forced into the heating chamber in the 
smoke box through the ordinary clack valves, in which chamber it 
is heated before entering the boiler itself. Another portion of the 
invention consists in making use of any convenient arrangement of 
apparatus for increasing or diminishing at pleasure the air spaces 
between the furnace bars. According to one moditication this may be 
effected by a Venetian blind arrangement. For the supplying of heated 
air to the fuel, it is proposed to use a series of air tubes, extending 
from the fire-box through the tube plate and smoke box, and opening 
into the atmosphere in the front of the smoke box, for the purpose of 
allowing a current or currents of fresh air to enter therein and 
become heated by its passage along the tubes. In this heated state 
the air is directed on to or over the fuel in the fire-box and greatly 
assists combustion. 

The second portion of the invention consists in constructing 
wrought-iron or steel pistons in the form of a simple disc, forged in 
with the piston rod, and having one or more annular 
grooves of greater or less width made round its periphery, as shown 
in Figs. 4, 5, and 6. In the annular grooves of the disc or body of 
the piston A are inserted one or more steel or other metallic split 
rings 1, the inherent elasticity of which, in conjunction with steam 
pressure behind them as hereafter described, will tend to keep the 
packing tight without any other elastic media. Where a single ring 
only is used the joint therein may be kept steam-tight by the inter- 
position of a tongue piece, as shown at a in Fig. 6; but this tongue 
piece may be dispensed with when more than one packing ring is 
used, as in that case the joints may be so arranged as to intercept 
each other. If found desirable, spiral springs to act on the packing 
may be used with or without steam, andthe steam, if used, may be 
admitted behind the packing by slots, channels, or recesses b, 6, formed 
in the inner sides or flanges of the packing groeve, and communi- 
cating with the annular chamber or space behind the packing ring or 
rings a8 shown; or, in place of slots, channels, or recesses being 
made in the flanges of the grooves, such slots, channels, or 
recesses may be formed across the packing rings themselves. 
Fig. 7 represents a portion of a piston with a single ring B, this 
ring being pressed out by a set of helical or other springs 6. Figure 8 
represents a portion of a piston fitted with three packing rings, the 
steam being allowed to enter behind the whole of the rings through 
the channels 4 and passages c. 


one piece 














CryLon Cootiz Transport AND STEAM NAVIGATION CoMPANY, 
—The prospectus of this company has been issued, the capital is 
£50,000, in £10 shares. The object 1s to introduce a rapid and inex- 
pensive means of transit for the large number of Coolie labourers, 
constantly passing to and fro between Ceylon and the Madras Pre- 
sidency, as well as the neighbouring islands, 
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INSTITUTION OF CIVIL ENGINEERS. 
January 13th, 1857. 
I, K. Brunet Esq., Vick-PREsIDENT, IN THE CHAIR. 
ON SUBMARINE ELECTRIC TELEGRAPHS. 
3y Mr. F. R. Wrnvow, A.L.C.E. 


«N a brief relation of the early history of the Submarine Electric 
Telegraph, it was stated not to have been the invention of any one 
person, but rather the result of the combined researches and exertions 
of many experimenters. The first mention that the author had been 
able to find of any method of sufficiently insulating wires as to enable 
them to conduct a current when submerged in water, was in an ac- 
count of some experiments made in India by Dr. (now Sir W. B.) 
O'Shaughnessy, in 1839, recorded in the Journal of the Asiatic 
Society. In these experiments the wire was covered with tarred 
yarn, and enclosed in a split ratan, which was again enveloped in 
another coating of tarred yarn. 

Shortly after this, (in 164”), Professor Wheatstone gave it as hi» 
opinion, expressed before a committee of the House of Commons, that 
a submarine communication between England and France was 
practicable. And in October of the same year, a paragraph in the 
* Bulletin de Académie Rovale des Sciences de Bruxelles,” stated, 
that Professor Wheatstone’ had discovered a means of j 

selyium and England by a submarine telegraph. The nature of the 
discovery was not, however, mentioned, All these experiments were 
made previous to the suggestion of Professor Faraday to use as an 
insulating agent gutta percha, which, up to the present time, had been 
universally employed. An extract from an American paper wa- 
given, containing an account of a submarine telegraph stated to have 
been successfully constructed by Colonel Colt, from Hell-gate to Fire 
Island, and in which it was also said that the same gentleman had 
applied to the United States’ Governinent for funds for the purpose of 
forming a telegraphic line from America to Europe. 

In 1848 a submarine telegraphic wire, insulated with gutta percha, 
was laid by Lieutenant Siemens, of the Royal Prussian Artillery, 
under the Rhine, from Deutz to Cologne, a distance of about half-a- 
mile. And in January, 1842, Mr. C. V. Walker towed a similar wire 
two miles in length out to sea, off Dover, and sent signals to London 
tltrough it. 

In August, 1850, a gutta-percha covered wire was laid by Mr. 
Wollaston from Dover to Calais, through which signals were sent with 
success, but it lasted perfect only about twenty-four hours. 

On the 25th of September, 1851, a cable consisting 
insulated wires ineased in a sheath of ten No. 1 iron wir i 
down from Dover to Calais, by Mr. Crampton, assisted by Mr 
Wollaston, and was stated to have remained perfect to the present 
time. 

It was stated that it was entirely owing to the energy and skill of 
Mr. Crampton, who undertook the responsible task of carrying out a 
scheme, np to that tim: looked upon with distrust by some of the 
leading engineers of this country and France, and believed by th 
public generally to be impossible, that the world was now indebted 
for the benefits of submarine telegraphs: and the leading cireum 
stances of the case were briefly explained. The author then pro- 
ceeded to give a detailed account of the construction of the Dover anc 
Calais cable, which was the first laid down: and the system: of con 
struction of all the principal submarine telegraphs in Europe up to 
the present day, with all particulars relative to them, was shown in a 
comparative table. 

The author discussed the respective merits of the compound eabl 
system, or the collection of many insulated wires into one cable, as in 
the Calais and Ostend telegraphs, and the simple cable, containin 
but one wire, as in the lines of the International Telegraph Company, 
to Holland and Ireland; the greater facility which these latter atiorded 
for repair, and the less chance of having the business stopped by rup- 
ture, since one wire only, and not all, would be aflected by the cause, 
was pointed out ; and it was shown that the cost of the two system 
did not materially differ. 

The conductive power of submerged wires was then theoretically 
investigated, and it was shown that a considerable difference as te 
time existed between the transmission of signals upon suspended 
wires, and upon insulated wires immersed in water, or buried in_ the 
earth, That while with the former it appeared that the only limit 
of practical speed was the possi y of deciphering the signals, 
that in the latter the electric current required an appreciable period 
of time to arrive at its destination, and another longer period t 
escape from the wire into the earth, and that this period of time in 
creased regularly with the length of the wire; consequently upon a 
line formed of submerged wires of considerable length, there woul: 
always bea limit of possibility of the number of signals that could 
be transmitted in a given time. These efleets were stated to be 
caused by lateral induction, the insulated wire assuming the natuar 
of a Leyden arrangement of vas. dimensions where the copper wire 
represented the inner coating, and the film of moisture surrounding 
the gutta percha acted asthe outer coating. ‘This latter amounte: 
to upwards of 320 square feet per mile. The practical efect produce 
by this lateral induction was chielly the retardation of the signals, 
and consequently, to a certain extent, placing a limit to the quantity 
of messages that could be transmitted along thmarine line. Thi 
effect was visible upon every submarine line of upwards of 10 mile 
in length, and even upon some of less length, but upon the longest 
line vet constructed the inconvenience was not very great; it was 
not until the line was prolonged to upwards of 700 miles that the re 
tardation became a serious obstruction, It was argued, from 
some experiments that were made at Lothbury by Mr. Latimer 
Clark, upon 1,600 miles of subterranean wire, that signals upon 
the line which was about to be laid down between Lreland and 
America, would require about 2} seconds to arrive at their destina- 
tion, and that after each signal, another 4} seconds must elapse befor: 
the line was free to receive another electric wave. © Each word of 
average length would thus occupy about a minute; and each des- 
patch of twenty words, would, with the necessary code signals, ani 
unavoidable repetitions, require about half-an-hour, thus making the 
limit of possibility about tifty messages in twenty-four hours, 

The author argued, that since submarine lines were more costly 
than suspended Ines, and nevertheless a smaller amount of busines 
could be sent along them in an equal time, it was important that n« 
pains should be spared, whereby this lateral induction, and cons 
quently the evils arising from it, might be reduced, though, being in 
accordance with a law of nature, it could not be entirely avoided 

The diseussion, which was opened, was announced to Le continued 
at the next meeting. 
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GEOLOGICAL SOCIETY, 
Wednesday, January 7, 1857. 
CoLtoneL PoLtvock In rae CHatrr. 
Parers were read by Professor Owen, Mr. Salter, and Dr. Thompson 
of Belfast. 

The first paper by Professor Owen related to the remains 6f a new 
species of mammal from the eocene tertiaries of the Isle of Wight. 
The Professor founded his de-eription of the animal chiefly on the 
jaw and teeth, which presented characters intermediate between 
those of the hog and the sheep. The Professor re 
mense void which existed between the pachydermata of Cuvic 
the ruminantia of the same author. Amongst animals of ne 
the same size, the pig may be taken asa type of the pachyderma 
thick skinned animals, and the sheep of the ruminantia, or ruminant 
Although both these orders are hoofed, yet there are 
g only from the 














quadrupeds. 
many striking distinctions between them, and judgit 
living creation, nature seems to have jumped at once from the sheep 
with its four stomachs, and harmless grass-eating teeth, to the pig 
with its omnicarnivorous habits and truly canine teeth. Many fossil 
forms which have been brought to ‘light by Cuvier and others, from 
tertiary formations have supplied links which are wanting be- 
tween these two classes of animals. 

Professor Owen described this intermediate form under the name 
Several jaws of this quadruped had bcen 








of Dichodon arspidatus. 
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‘ound, one jaw being in the collection purchased from the Mar- 

lioness of Hastings, for the British Museum, and another having 
recently been discovered by Dr. Wright, of Cheltenham. The earlie: 
pecimens had caused the animal to be classed with the hog tribe, 
but the immature jaw discovered by Dr. Wright completed ow 
knowledge of the dentition, and showed the animal to be intermediate 
between the pig and the sheep. 

Hitherto no traces of a ruminant animal had been discovered in older 
strata than the miocene, and Cuvier inthe Paris Basin had brought 
to light no ruminant of a date so old as the eocene or lower tertiary. 
Hence the interest of the present discovery which affords ground for 
believing that animals closely allied to the ruminants were in exis- 
tence in the lower tertiary period. Mr. Waterhouse of the British 
Museum contirmed the statement of Professor Owen that no true ru- 
minant had hitherto been discovered below the miocene. 

The next paper by Professor Owen described some vertebral remains 
of a large snake or serpent brought from the tertiary beds of Salonica 
The Professor pointed out many interesting 











yw Captain Spratt. 
inatomical details of structure in the vertebrie of various reptiles, as 
he python or boa constrictor, the natrix or common harmless snak« 
if this country, and the crotalus or rattlesnake. The chief differences 
vointed at were in the processes projecting from the vertebral arches, 
ind in the position of the articulating surface at which the ribs 
commence. From a comparison of the fossil vertebra with those of 
modern reptiles, the Professor came to the conclusion that the 
serpent from Salonica was, probably, one of the venomous class, and 
about 12 or 13 feet in length. 

Mr. Salter’s paper related to some remarkable appearances which 
had been observed during the progress of the geological survey in 
the immense series of grits, shales, and sandstones of the Longwynd 
district of Shropshire. This Longwynd series is one of great 
thickness, probably not less than 20,000 feet, and had formerly been 
constdered azore or destitute of organic remains. It forms part of 
the Cambrian rocks of Sedgwick, although claimed as lower Silurian 
by Sir Roderick Murchison, and entirely underlies the stiffer stones 
and the lower Llandeils flags. The discovery of organic remains in a 
formation of such vast antiquity is peculiarly interesting. The 
chief evidences of organic life were described by Mr. Salter as the 
tubular borings of annelides or worms belonging to the class 
Many specimens of sandstone were on the table, on 
which the remains of these tudes were visible. They are distinguished 
from impressions of rain drops by occurring always in pairs 
commonly very close together, and by the equalsize of the two 
holes forming each separate pair; one tube forms the entrance and 
the other the exit of the worm exactly as at the present day with 
the worms which bore in the sands of the sea shore. Besides th 
blocks bearing the remains of worm borings, there were others which 
showed ripple markings, impressions of rain drops, of sun cracks, 
and of wind markings. ‘These were described in great detail by Mr. 
Salter, were illustrated by admirable drawings, and compared with 
-imilar markings on modern beaches. He inferred from the form of 
the rain impressions that some showers had descended obliquely 
during the presence of wind, while others had descended in a vertical 
direction. The occurrences of these markings in the oldest known 
rocks was a new fact in geology, but Mr. Salter observed that the 
evidences of organic life were abundant, and although no higher 
indications of the articulate division than zoophytes and worms had 
vet been detected he did not despair of future very interesting dis- 
coveries in the neighbourhood of Church Stretton. 

Sir Charles Lyall made some eloquent observations on the re- 
markable discoveries of organic life in deposits of such vast antiquity 
—deposits so ancient that even our coal fields compared with them 
ire as things of yesterday. Ile dwelt on the important fact that the 
markings in these recks seemed to show that the same atmospheric 
conditions of light, sunshine, and density of the air existed in that 
remote period as at present. “ For what object,” asked Sir Charles, 
“were all these then created—surcly not solely to enable worms to 
burrow in the sand:—and is it not reasonable to conclude that the 
world was then peopled with much hicher classes of animals, as well 
is with the lower forms whose existence had been inferred by Mr. 
Salter 2” He was not surprised that hitherto no other forms had 
been discovered in these rocks, which he imagined had been deposited 
between the high and low water marks of tides rising to a great height 
like those on the coast of Nova Scotia. He quoted modern examples of 
sea beaches where the tides rose very high, and which were con- 
sequently at certain periods left dry for 10 or 12 days successively—a 
condition which would be unfavourable to the existence of crustaceous 
lishes or anv other marine animals except worms. 

Sir Roderick Murchison took an opposite view, and observed it was 
highly important to consider the vast thickness of these rocks aid 
the at variety of which they consisted. There were sandstones, 
-hales, and grits of every kind entirely without metamorphosis, and 
vet no traces of higher animals had been found either in these lowest 
Silurians of England or any other country than zoophytes and traces 
works, Sir Roderick reviewed the researches of Mr. Barroudi in 
ohemia, and glanced at corresponding lower Silurians in Scotland, 
ireland, Sweden, and North America, in none of which had any but 

he very lowest renains been found on a parallel lower than the 
tiffer stones of the Longwynd district. 

Mr. Salter, in his reply, reminded Sir Charies Lyall that he had on 
1 former occasion designated the old red sandstone Pp ‘riod as the reign 
ftishes. In the same way the upper Silurian may be characterised 
s the reign of crustaceans. The traces of worms which had been 
escribed to-night belonged to the same order, although to a much 
lower class of articulata, and he thought it not impossible that before 
ong Sir Charles Lyall might be led to admit that these Cambrian 
or lower Silurian rocks of Longwynd constituted the reign of annelides. 

The last paper, by Dr. Thomson, contained a description of several 
species of trilobites belonging to the genus acidospis from the Silurian 
rocks of Girvan and other localities in Scotland. Mr. Salter explained 
that the acidospis ranged upwards into the Devonian rocks, and was 
listinguished by the great amount of ornamentation which it con- 

The markings of the head and the numerous spires pro- 
from all parts of the body were particularly described, and 








articulata. 





















tained. 
jecting 
the specific characters pointed out. 


HUDSON'S BAY TERRITORY—A BRITISH PACIFIC 
RAILWAY. 
Wuiorver studies the map of North America must see that the Uni- 
versal Yankee Nation, after annexing down to the tip end of the 
isthmus at Panama, will not have absorbed half the latitude and 
longitude of the continent. North of us still lies a vast expanse of 
terra firma, throwing its arms almost around the Northern Pole, em- 
bosoming a Mediterranean Sea of its own, and rolling immense rivers 
in all directions, all within itself. To whom does this half of the 
continent belong Russia owns a good sized promontory at the 
northwest corner; the rest is sometimes called British America. 








Of this Canada is a little south eastern bit, wedging down between 
the creat lakes, into the latitude of the United States. The little 
maritime provinces of Nova-Scotia and New-Brunswick are a corner 
that would not be missed. Vor this tritling fraction on our immediate 
north-eastern boundary, Great Britain provides a poor sort of second- 
hand government, under which, or in spite of which, for a marvel, 
it is at last beginning to show some signs of progress. The rest of 
this portion of our continent, containing at least 4,000,000 square 
Terance of Britain and the rest of the 
ers, who manage to derive from it all 






niles, has been left by the si 
world to a company otf fur tri 
a revenue of about two and a quarter millions of dollars a year. 

The Hudson's Bay Company once held their right to hunt and fish 
under one of those generous charters by which the Second Charles 








those whom he wished to oblige, whether he had possession or not. 
lhe Hudson's Bay Company has long out-lived its charter and all 
grants, Royal or Parliamentary, except a right to hunt on the Pacific 
coast, which will expire in 1859. Their policy has been carefully to 
preserve the Indians for the sake of using them to secure the game, 
and as carefully to exclude all agricultural settlers and rival traders. 
Going on the principle that “ the still sow gets the most swill,” they 
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have allowed very little information to transpire about the vast 
egions which their agents traverse. Most professed travellers who 
have explored that part of the continent have been in such haste to 
reach the Frozen Sea, or to get homeatter seeing that world’s elephant, 
that they have scarcely bestowed a paragraph on the first thousand 
miles or so beyond the northern border of civilization. Hence the 
popular idea is, that beyond the head waters of the Mississippi, 
northward, all is frozen desolation. 3 

One well ascertained fact, however, will show how great is the 
popular mistake. In the valley of the Saskachawan, which drains 
the water of 500,000 square miles into Lake Winnipeg, whence they 
emptied by a river much like the St. Lawrence into Hudson's 
Bay, is one of the richest and most extensive coal-fields in the world. 
Coal is the very exponent of fertility. The mineral elements or 
causes which produced such vast stores of vegetable matter in ages 
past must exist in the same valley now. This very coal is a proot 
of the power of the summers, anda defence against the rigour of the 
winters. Every such coal-field is destined to become populous, 
unless the steam engine should be forgotten and railways lost. 

With the waking up which railway construction in Canada has 
bronght about, it is not to be wondered at that our Canadian neigh- 
hours should be looking after the Hudson's Bay Company, and dis- 
puting its right to so gigantic a monopoly. The Toronto Board of 
Trade has resolved to move for the annexation of the territory to 
Canada, and for a participation in the trade by rival companies. To 
this they are stimulated by the prospect that the Minnesota traders 
who talk of putting a steamer on Lake Winnipeg next summer in 
spite of the IIndson’s Bay Company, will fillibuster from them even 
what trade they now enjoy. Some ten thousand semi-agricultural 
settlers, who have found’ a lodgment along the banks of the Red 
River, are said to be favourable to this American encroachment. 
Under this stimulus the Toronto merchants appear to be entering 
into the plan of improving their “Great West ” with a good deal of 
enthusiasm. They do not like to see the wealth of the wilderness 
drained off down the Mississippi by the Yankees on one side, and by 
the close corporation fur company through Hudson’s Bay on the 
other, so that furs which grow but ninety miles north-west of them 
have to be imported from New York or London for the use of their 
ladies. A 

To us the principal point of interest in this excitement is the pro- 
ject growing out of it—of extending the Canadian railway system to 
the Pacific. The first hint of such a project a few years ago was re- 
zarded as the merest moonshine. It now appears to be taking posses- 
sion of heads that have as ready access to capital as any others, and 
in some quarters not to have slumbered since it first came into being. 
The Toronto Globe, after discussing the benefits which Canada may 
derive from the territory in question being added to it, closes an able 














article thus :— 
Let it never be forgotten, in considering this subject, that through British 
territory lies the best route for the Atlantic and Pacifie Railway, which has 
In our latitude there is but one mountain range to 
outh there are many, and proceeding still nearer the 
there are found desert plains without water, and untit 
The most northerly line through British territory 
1e prairie to the very base of the great mountains, and possesses, 
un unequalled on the whole coast. These 
are facts which the Americans themselves admit, and they appear to indicate, 
not only that the B » American territory west of Lake Superior will be 
eecupied sy Yo at it will inevitably become the greatest highway in 
the world, No friend ot British institutions will counsel indifference to this 
aspect of the question under disc ion. he American settlements now 
approach within a few miles of Br h territory, and it may be taken as a 
tainty that, if the settlements of the Red River are not extended westward, 
cupy these magnificent prairies, of 
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our American neighbours will soon « 
which all travelleis speak with admiration. Once in their possession, 
American states n will have littie difiicnity in making the boundary lines to 
suit them. They bave had too much suecess in that way before, both in the 
east and west, to permit them to fear failure in the centre. 

We may be quite certain that if our own Pacifie railways are not 
vigorously pushed, so as to absorb the world’s available labour and 
capital, and keep the emigration of Europe from pouring into our 
own tracts of fertile wilderness, the British railway will get the 
start of us. For political reasons the statesmen of England will feel 
inclined to encourage some great railway enterprise on this continent. 
The Russian Czar has made a high bid for capital to complete his 
great system of railways, which they justly fear will be used for 
military quite as effectively as for commercial purposes. He will 
probably absorb British capital very largely, unless a better invest- 
ment can be found on this continent. If the soil, climate, and pro- 
ducts of the northern route to the Pacific, through the valleys of the 
Assinboine Saskachawan and Frazer’s River, are such as they have 
been represented to the Toronto Board of Trade, obviously by 
liberal land grants there will be no difficulty of enticing Britis 
capital into a British Pacific railway, if competition from the 
United States stands back.—American Railway Times. 












MR. SALT AND THE LONDON AND NORTH-WESTERN 
COMPANY. 
Tur dismissal by the London and North-Western Railway Company 
of their goods’ manager at Manchester has called forth more attention 
in the press than might have been expected, and, as most of these 
notices were founded on vague rumours, some inaccuracies have crept 
into them. There seems to be no reason why a great railway com- 
pany should not terminate their engagement with one of their servants 
without exciting public comment, in the same way as a merchant or 
tradesman would do the same thing; and probably Mr. Salt’s case is 
one that would have attracted little or no attention but for the man- 
ner of his expulsion from office and the time at which it took place. 
With regard to time, the affair was unfortunate, because it extended 
over a period when the delinquencies of Robson and Redpath were 
attracting attention, and as in Manchester Mr. Salt’s character stood 
so high that he was regarded as a sort of “‘ model” railway official, 
the announcement not only created much surprise, but led to ramours 
most unfounded and prejudicial to his character. The manner of his 
dismissal, however, is that to which attention is here directed most 
prominently, and that unfortunately was effected so as to give but 
too much colour to these rumours; but Mr. Salt has now issued a 
small pamphlet for private circulation among his friends which will 
yo far to set his character right with them, while it details some 
cireumstances respecting his late employers deserving of public 
attention. The pamphlet is entitled Correspondence between the Londcn 
and North-Western Railway Company and Mr. Salt, and the suostance 
of it may be set forth in few words. It appears that Mr. Salt 
entered the company’s service about 13 years ago, at a salary of £250 
per annum, and his management of the company’s business had given 
so much satisfaction as not only to lead to his income being almost 
trebled, but to call for praise at various times from high quarters. 
Not only was he complimented by the directors for the management 
of his department, but one of them only a short time ago said that he 
was doing work that “required the energies of three men;” while a 
letter from Euston-square,during the period of railway strikes, informed 
him that he had rendered the company a great service by the address he 
had shown in putting an end to one of these threatened disruptions be- 
tween a large body of men and the company at Manchester. The direc- 
tors had on one occasion opposed an obstacle to Mr. Salt’s attempt to 
better himself by a new engagement, by refusing to set him free without 
asix months’ notice. It may be conceived, then, with what astonish- 
ment he would learn a short time ago that he had not only forfeited 
ligh confidence, but that he was under surveillance by the 
police. Without so much as asingle charge of misconduct having 
been hinted to him by the directors he learnt from some of his sub- 
ordinates in September that the company’s private police had set a 











shingled over this continent, giving much of it many times over to } watch upon his house and upon all his movements for a month past, 


and that public rumours arising out of the knowledge of this charged 
him with delinquencies of a most serious character, including specula- 
tion to the extent of £34,000. The first official intimation he received 
of these steps having been taken was on the 11th of September, wh«n 
Mr. Superintendent Beresford was the bearer of it, and proceeded to 
affix seals upon certain parts of the premises under his control. It 
appears from the correspondence that Mr. Salt lost no time in de- 
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manding an explanation, and in answer to his indignant expostula- 
tions regarding x the treatment to which he had been subjected a 
committee of three directors w as appointed to investigate his conduct, 
one of whom did not act after the first inquiry. The proceedings 
were brief and summary enough, for the second meeting commenced | 
by the draught of a minute being read to Mr. Salt recommending his 
dismissal, but the two directors at the same time informed him that if 
he would resign, this minute should be withdrawn. Mr. Salt refused 
compliance, as he says, because the committee appeared to be acting 
upon some private and anonymous information which he had ne 
opportunity of meeting, and because if he*had done so “ my friends 
and the public would suppose that I had done something that I was 
afraid of.” He called for an unprejudiced and fair inquiry into his 
conduct by third parties; but this was refused, and on the 14th of 
October he received the follow communication from the secretary at 
Euston-square :— 





London and North-West 
“ Extract from the mint ites of the board on the 11th of Ox 
**Read extract from the minutes of the board, lerd 
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it the services of Mi: 





“Samuel § 





Esq., Manchester.” 

Mr. Salt lost no time, on receiving this communication, in writin 
to Euston-square for a copy of the minute of the sub-committee 
referred to, hoping, as he says, to gather from it some knowledge of 
the cause for his dismissal, but ag reply was, “* That the directors see 
no reason for acceding to your request.” Mr. Salt complains, in 

several of the letters, of the enw imputations to which he has been 
subject from the way in which he has been treated, and as a last 
effort to set his character right with his friends and the public he next 
writes to the secretary and to the general manager for such a testi- 
monial of character as they think he inay deserve for the 13 years’ 
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ALLOYED GOLD. 
THERE is a great deal of excitement at present in the money ¢ ircle s 
in regard to the statement the ut a mode of alloying gold has been dis- 
covered, which cannot be detected by the tests used at the Mint and 
the Assay Offices. The money writer in the New York: Tribune has 
the f lowing version of the story :— 

In allusion to a statement that a bar of alloyed gold had been 
passed through the Assay Office of this city, Thompson’ s Bank Note 
Rew rter says 

* The plain 





nglish of this is: ‘Some other metallic substance 
ean be combined with gold, and such combination will stand 
the ¢ y tests of our mints.’ The secret or science of doing this was 
discovered in France, and communicated to this country early last 
summer. T he case cited above is one of re peated experiments mad 
with like results “9 the Assay Office in this ¢ ity, and at the Mint, in 
Philadelphia. As the same assay tests are used in the European 
mints, the same re ae would undoubtedly follow. ‘ 

” Althou zh this alloyed bullion will stand the usual mint test, vet 
it is quite certain that time, sea, and other influences, will make their 
mark upon coin made of it.” 

This is a matter of considerable importance to the financial world, 
and, if there sh; ull prove to be no error or dece _ in the results 
is one worthy of the serious consideration ; 

















nd investigation 
and of the Superintendents of the Mint. . Weare aware 
tement is contrary t 
id metallurgy ; but i 


ess of discovery, 





» the present received axioms of 
is not possible to fix a limit to the 
and it would appeat from the assertions of the 
parties that a new alloy for gold has been found, which has passed 
| successfully all the tests of our Assay Office, as well as of the Phila- 
delphia Mi The statement in regard to this matter, as commu- 
nicated to us, is as follows: Some time during the last summer som« 
parties called upon a gentleman of wealth with a proposition for the 
use of a certain amount of gold, stating that they were in possession 
of a secret process . v which gold bullion could be alloyed from tive 
to ten per cent., and in that adulterated shape would pass all the tests 
of the Assay Onlice. ‘he gentleman was, as might natur: ~y be 
supposed, startled at the statement of a discovery which, if tru 
might be used to debase the currevey of the world, and, for the pur- 
pose of satisfying himself of the truth of it, pretended to listen to th 
proposition, and proposed that an « xperiment should be tried. = Thi 
was assented to; g parcel of double eagles w: as ts iken by the gentle- 
man himself to the laboratory of the party, placed in a crucible with 
the alloy by himself, and the product atte as on oe dinhis presenc 
taken to the Assay Office. The assay by the Government oflicer 
gold to be 2} thousandths finer than coin, and the re- 


chemistry ¢ 
































service he has rendered to the company. Then comes the st est 
part of this series of proceedin, gs—proc eedings on the part of a great 


and powerful body like the directors of the London and North- 
Western Company which seem inexplicable at present. The testi- 
monial is refused; and on the 9th of December Captain Huish 
informs him that “ the Mar quis of Chandos” considers it ‘ unneces- 
sary to add anything to the minutes of the board. imes. 








BOARDMAN’S COAL BURNING LOCOMOTIVE, 
Tue Boardman boiler is likely to compete, with much advantag 
for introduction on all railroads where it is desirable to burn coal. 
With an imperfect engine, and under many disadvantages, Mr. Board- 
man demonstrated the economy of his boiler, and for some time past 
a first-class engine has been running on the Providence and Worces- 
ter road, with entire success. 

Very few improvements become at once widely understo¢ there 
are many who have not learned the plan of the Boardman boiler, and 
who will expect herewith a suitable description. 

The fire-box is of the usual kind. The body or waste of the 
boiler has flat side and flat bottom. A large flue, of a © shape, ex- 
tends from the fire-box to the forward end of the boiler. The flat 
bottom of this flue is the tube sheet. The tubes are vertical, the fire 
passing through them and the water being around them, in the last 
respects like ordinary boiler tubes. The lower tube sheet is really 
the bottom of the boiler—just as the common front tube sheet makes 
the end of the common boiler. An ash pan is made under the bottom 
tube sheet, and extended forward and up in front of the end of 
the boiler into a suitable smoke-box, from whence the escaping pro- 
ducts of combustion are discharged through a straight open chimney. 
The boiler burns Cumberland coal. 

The large flue forms a combustion chamber, for the complete burn- 
ing of whatever gas, sparks, &c., may rise from the coal. It affords 
a considerable extent of very effective heating surface. So, too, from 
forming so large a reservoir of air, the draught is equalised in it, so 
as to obviate the usual impulsive cutting action of the exhaust on 
the coal. It has been observed as a singul: ar fact that an anthracite 
coal burner, built in Paterson, with a combustion chamber iy ot r 
three feet from the fire-box into the boiler, did not throw coal « 
sparks from an open chimney under the ordinary exhaust. This re- 
sult was attributed to the intervention of so large a body of air 
between the exhaust and the fire-box, which acted to equalise the 
draught on the fire just as the lower air-chamber of a pump acts to 
equalise the suction in the feed-pipe. The tubes are removed from 
the direct action of the fire, and thereby protected from being 
rapidly burned out. 

William Mason and Co., of Taunton, built the Slater, the engine 
now running with this boiler on the Providence and Worcester road. 
This engine is of the following particulars :— 

Outside connected, 14 by 22 inch cylinders, 5 feet wheel: boiler 
containing 340 tubes, 2} inches outside, and 4 feet 10 inches long in- 
side, 35 inches wide and 60 inches deep. Valves worked by link- 
motion. As the body of the boile}is square, occupying all the room 
between the frame, the eccentrics are made on a return crank, attached 
to the front crank-pin ; thus placing the whole valve motion outside 
of the connecting rods. 

This engine runs with a single exhaust pipe 3} inches in diameter, 
which was lately being taken off to apply a 4 inch exhaust on trial. 

The peculiarities in working are these :—The engine does not form 
cinder on the grate. Although the grates are made to drop the fire 
when required, the drop apparatus is hardly used, as the coal 
burns off clean. The engine makes abundance of steam—the damper 
may be shut, while running, until the steam falls to 70°, when it 
may be immediately recovered to 120 upon the opening the damper 
{ and regulating the exhaust. No coal or sparks are thrown, and 
no smoke or gas. Its cleanliness in the latter respects is remarkable 
We have had the assurances of many reliable men who have seen 
and ridden on the engine that it is far cleaner than a wood engin 
This fact is one of great importance. If engines can burn raw coal 
without making smoke or sparks, saving all annoyance from these 
sources on passenger trains, the expense of coking is saved, and the 
inducement is increased for an early 
locomotives. 

The Slater has sustained the character which Mr. Boardman’s fi 
engine (the Nebraska) acquired for economy of coal. It will readily 
evaporate from eight to nine pounds of w: 
One ton of Cumberland coal does the same service as two cords of 
good wood. The engine has been run with a passengs 
round trip from Providence to Worcester and back—90 miles—with 
2,300 pounds of coal. The train was of the usual weight—three 
passeng ser cars and baggage car. Thirty-six stops were made in all, 
and the engine stood under steam 1] hours in Worcester. The 
highest grade of the road is 45 feet, and there are numerous short 
curves. With freight the same engine makes the trip, up and back, 
with two tons of coal, being under steam from four a.m. to two p.m. 

The ¢ ony in - filer, as made thus far, has |! been heavier than the 
common forr 



























and general adoption of coal in 


























\ good part of the excess of weight is, however, 


being reduce i in engines now building with this bo ile r. The builders | 


are contident of saving one ton in we ght, and of reducing the 
weight very nearly to the standard of we rf ght of common wood-burn- 
ing boilers of equal capacity. While it is to be considered that, as the 
bottom of the boiler is very near the track, even a considerably 
heavier boiler on this plan would not roll so much as a lighter one 
higher up.—American Railway Times. 





er to the pound of coal. | 


r train on the | 





showed th 

sult in dollars and cents was as predicted by the parties holding th 

secret of the After thus satisfying himself that- the process 

could be successful wriedout, the gentleman alluded to declined any 
Upon inquiry at the Assay 





further connexion with the parties. 
| Office, we find upon the books the record of the transaction, but no 
| new light in the matter. Dr. Torry, the able assayist, and the other 
| officials of the department, deny the possibili of alloy in gold 
} bullion which their process would not detect and expel, and assumy 
| that there was a fraud intended by the pos 3 pretending to possess 
| the secret of the process, not upon the Assay Office, but upon some 
{ 











capitalist who might be induces l to invest money in the secret. De 
this as it may, the gentleman who tried the experiment is confident 
that is was carried through fi 








airly, and the parties in question do 
possess the power of debasing ; gold bullion 4 per cent. to 10 per cent., 
| and passing it through the Mint in Philadelphia, or the — Otlice 
in this city. The process is known in France, and the parties here 
obtained it thence. The alloy could be to a much largé ne reentage, 
| ac cording to the assertion of the parties interested, but the eve would 
then detect it in the colour of the mass. 











Bostor Railway Times. 


METROPOLITAN BOARD OF WORKS. 


On Friday the usual meeting of the Board was held in the Grildhall, Mr 
Thwaites in the chair, 
PARK FOR BERMONDSEY, 
A memorial, numerously signed, was presented from the various 
advocating the formation of a park for the south-eastern portion of the m 








n of the deputatic said that the population « 
250,000. The en rd might now obtain p 
s, Which were almost total 


wropriated, would tend 





rket garder 





inhabited at preset 























grea 
to improve the sanitary condit 0 i It wasa f grou 
in the lowest part of London, having some ogy to St. James rk. Th 
memorial ws gned by 1,100 or 1,200 persons, and he thou th 
a special c'aim on the representatives of th y, inasmuch rge portion 
| of the dwellers in Southwark and Be rmondsey worked in the City, He co 
| not foresee the consequences t would ensue, in some eight or ten vear 
hence, if the Board now neglected to secure an open space in Southwark, and 


in doing so, he apprehended that the Board woul 
local improvement 
tropolitan commu! 





i not merely be executit 
it one that would confer great benefits on the whole 1 
On this ground the memorialist ( 

















exclasively taxed for the proposed park, and thought ‘ 
general in respect to London, He might add that one acre were allowed 
tor every thousand inhabitants, which was the usual calculation, 250 acre 
would be needed n ts did not press the Board on this point 
Dr. Challice conc} n w remarks in reference to the drair 
wants of the district. 

The President informed the deputation that the me ud re i 





to the committee of the Board that had now unde 








considera ia 
number of a sage for the tormation of parks in various parts of London, 
which committee would present their report on that day week. 
The deputation then withdrew. 
A communication was read from three engineers ointed by Sir B 





Hall to report on the main drainage schemes, asking that certain inf ion 
should be furnished to them by the Board. A motion to that effect wa 

nanimously 
Be yard broke up. 








eed to, and some other business having been disposed of, the 


LAW PROCEEDINGS. 


(Sittings in Banco, before Lord Campbell, and Justices Coleridge, 
Wightman, and Erle. 








BEATTIE V, THE LONDON, BRIGHTON, AND SOUTH COAST RAILWAY COMPANY. 
‘ne plaintiff? in this cas 





had sued the defendants for the infringement of 


patent for certain Jmprovements in locomotive engines and car 











riages, chai 
wheels for use on rai ior wi in the cc 
ruction of parts of such i l 0 la 
verdict jor a large oun t vari is granted 
ora new trial uj severa t gv ! it wa 
sdirection it learned e jw ! the 
in six of a machine made beyond that period was an infringen 





ew i 
lL itt 
»u j 
I There 
' 
ix Ve r 
ts wu t 
| 
Ir. Bovyill 
to 
at ! 
l 
jl d 
+} 
‘ 
ling cor 
a consider itol at v f i ] the tri 1 of the two mill- 
stones upon h ide y saure, loul becem 
h ed and deterio anc als ¥ rt 2 fe » time the 








process of *“‘dressing.” The object of the plaintift’s invention was to preserve 
the quality of the flour and to expedite the dressing process. This was 
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exhaust which drew out the air, The flour 
” or floating aust, was collected ina 
vs at Lincoln, and as the improvement 
ur Worth 1s, a barrel more, they had for several years paid the 
But they had 
n apparatus made by a Mr. Gordon, which the plaintiff said 
ement of his patent. This was denied by the defendants, who, 
d by Gordon, defended the action, and gave evidence to show 
at i us used by the defendants was nothing more than an in- 
vention of Mr, Gordon, patented in 1846, with the addition of an exhaust 
pparatus, which they contended was not at all the subject of a patent, 
aving been in common use at the t Mills, near Glasgow, at 
the end of 1848, before the plaintiff's pater neut. Mr, Muir, the 
proprictor of the Tradeston Mills, said he had seen the exhaust apparatus in 
operation at A in Denmark, and had introduced it inte his mill, and 
u cated it to Gordon. It appeared, however, that he had abandoned 
rwards negotiated with the plaintiff for a license to 
u lis patent. Anethen er defence was that the plaintiff? was not the inventor, 
but that the invention was discovered by the foreman of Mr, Dives, at 
worth, where ae plaintiff was at time engaged in putting up some 


to pass between the stones, and ai 

was thus kept cool; and the 
hamber. Defendants were hon 
ade the 















-00 per annum for a license to use his apparatus, 


















d that he 


























































- Thej » however, after a long trial, and a most careiul summing 
by the learned Le ord Chiet Justice, tound a verd for tl aintitf, with 
£1,239 lis, Sd., being at th ame rate as the defendants had formert y paid to 
plaint tor his license to use his patent. Subsequently a rute was 
inted to vet aside the verdict and to enter it for the dete nts, or lo enter 
11 or why th should not be a new trial on the fol rounds 
that ax the upper millstone, as mentioned in the ] speciti- 
r »v a er part of the invention, and that the defendants had 
used a fixed stone, and bad not iufringed, 2%. That the second part of the 
lin th cification, could pot be made the subject of 
cifiecati ribe the nature or manner of per 
al ctur t verdict Was avainst the evidence 
with respect to t or us leged invention; and 4, that the 
da es were excessive, 
Lord Campbell, after conferring with the other judges, said that, with re- 
ct to the verdict being against the evidence, was of opinion that the 
! hould be discharged. Lt was clear that Mr, Bovill (the plaintiff) was the 
r of this pr dy wi ich the grinding of corn had ‘be nh most materi- 
iproved An nade to show that he stole it from 
Div l ul md was abandoned there could be no 
hat the} ! vrious coverer of tl v Stull, 
sin previous out s knowled the ; tent could not 
t revian as pl ou Mr. Muir, 
wrer « i ov The evidence on that point 
, le whieh they would be 
manner in which the question Was lett 
t V ‘ pli ills laveur bik Lord Campbell) 
r in tu were On k he conduct of Muir and 
G ! J p it th r evi was open to the greatest 
In the wit Ox Muir sta he i 
ov i tl pau 1 he i} 
\ t having tried it tor a whi in his 3 3 
he hada doned it, aud entered into a negotiation with the 7 aintitt fora 
e 1 is pat With reward to Gorden, he saw Muir's iuvention 
isd, t) elused to enter into any joint speculation t obtain a patent 
it. H owed it to remain dormant ull the year 1852, when he pub- 
lished prospec aud made the machine tor the deiendants, knowing 
weil the peril he would i and indemnifying them from y action which 
m ! them tor an iniringement of the plamtill’s patent, 
it l ht tha ich evidence ought to be regaided with very great 
D " \ n that Gordon, t.llthe end of 1852, 
st with the exhaust, as was don by the plaintitl, The Court must look to 
t » in Muit’s manulactory, the invention bad been brought to a per- 
V combining the biast with the exhaust. Tiere was ho 
did combi © two, but not in such a manner as to accomplish the 
His | ay that where there had been an invention and 
tv tthe pateut by a prior use of that which had 
mee n out ot ul lnVention ought to bt iuace oul very 
Wightman and Mr, Justice Erle expressed similar opinions, 
ampbell said that, as to the objections which had been taken in point 
0 , the Court would take time to « , and, in giving judgment, would 





, after examining the qu 1 of Gama 





here ought to be 


Webster, Mr, G. Denman, and Mr, Aston, appeared 
Atherton, ¥.C., Mr. Hindmarsh, and Mr. Manisty, for 





PRIDEAUX V. BUNNET. 
rhis was an action tried before the Lord Chiet Justice at the Guildhall, in 
Which a verdict was found for the plainti 


Mr. Kdwin James, Q.C., now moved to set aside the verdict, The action 





was brought to recover the price of a smoke consuming valve, and a question 
iu the cau was whether or Mot there was a warranty that the apparatus 
hould consun oke For the dejence it was contended there was such 
iv ant ned hi } intill’s case Was, 
l known ar War « «case came Within 





1 Court, on hearing the contract read, were of the latter opinion, and 


(Sittings at Nisi Prius, before Mr, Justice Crompton and a Common Jury.) 
NEEDHAM VY. ANDREWS, 





1 pla the patentee for making machines for expressing mois- 
out of all substances, which were calied “ desiccators.”” The deiendant 
ud some W lead wotks at Penzance, and he had an interview with the 





rtl otone of t machines, and, according to the plain- 

m 1 ld the d d that the cost of the machine would be 

tl Phe « ndant said he thought the price was too large, but he pre- 
dl that would include the (xing the machine at Penzance, but the plain- 

till iu would be an extra chargefor that. The £150 was to include 
n ordinary machis ‘The detendant at first talked of employing a local 
eer to construct the gear for erecting the pump, but ultimately he 

i ruct the plaintiff to send one of his men to do this, and wished to know 





Phe plaintiff toid him it would be impo je to name a sum 











k t ure of the work to be done, The defendant wishing to 

the machine in operation, the defendant had a model made, and it was 

tried in the presence of the defendant, who expressed himself satisfied ; and it 

was ultimat al plaintiff should send down one of his men to 

fix the machine at e, the plaintill saying that he would do the best 

‘ l i, if} would keep the price under the £150, including 

the fixi I d ed to this, and the plaintifl’s foreman went 

down to Penzance and fixed the machine. The present claim was for £189, 
The ce had paid £140 into court, 

Several witnesses for the detendant were examined to show that the sum 


laintiff for the macl 
tated that thea 


ent from that de 





tine and fixing the same was too 
reement entered into between the 
ibed by the plaintill’s witnesses, 


high, and some of them 
partics Was «difle 








The jury retired tor some time, and then returned a verdict—tirst, that 

ere W no bar n between th pirtties; and, then, that there was 
Liat . 4d. origin due to the plainuil, This was a verdict for the plaintill 
for £5 id, as £140 had been paid into court 

The learned Judge thought it was much to be lamented that he had not 
the pov to refer ich a case, Where the question was one of amount on 

Ir, Serjeant Shee was counrel for the plaintiff; Mr. M, Chambers and Mr, 
Overend tor the d lant 


vas on Tur Sr. Lawnence.—The navigation of the St. Law- 
rence has lately been much assisted by the establishment of a line of 
mod steamtugs, which obviate hazard and delay to vessels in 
th ir passage between the Gulf and Quebec. The undertaking was 
formed a few months back, and owing to its being assisted by a 
rrant from the provincial Government, the tariff to be paid by 


vessels secking its aid is extremely low. It is stated that by 
these tugs the time occupied from Anticosta to Quebec, which 
has hitherto been frequently as long as that required for the entire 


distance across the Atlantic, is in ed to three or four days. The 
in provisions, seamen’s wages, and interest is therefore heavy, 
netits of still greater importance are conferred on passengers 
shippers of goods. essels from Great Britain to Quebec or 
il will henceforth generally be able to make three voyages 
in tl eason, instead of two. . 

\LUMINIUM A Bewt-mMeraL.—The new metal aluminium, of 
ich so much was expected, provided it could be obtained with 
ufficient ease, does not quite maintain its old pretensions. It is now 
readily from the mineral “ eryolite,” which can be sb - 
tained in Greenland to any amount, and bulk for bulk aluminium 
may now be considered as one-third the value of silver. It cannot 
become a substitute for silver as an ornamental metal for various 
reasons. Its natural colour is blue and unattractive, and it tarnishes 
by exposure to the air; moreover, it does not admit of being so 
readily wrought as silver. A new and curious application of alu- 
minium is, however, beginning to take place. It is the most musically 
sonorous metal known: the tone elicited from it by percussion being 
far more agreeable than the tone of the finest bell-metal. This fact 
suggests the employment of aluminium for the casting of bel's, an 








effected by the plaintifl’s patent by means of a blast of air which was made } application of it which is said to be now taking place 
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LAWRENCE’S M ACHINERY FOR GRINDING GUN BARRELS, Kc. 


Fic. |. 
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PATENT DATED 21st May, 1856. 

















Tue object of this invention is the production of improved machi- 
nery for grinding and polishing gun-barrels, swords, bayonets, 
scythes, &c., and by which the patentee is enabled not only to grind 
the plain surfaces, but also to grind out of the solid metal, upon cer- 
tain articles, such furrows, ribs, or grooves as are required. 

Fig. 1 is a side elevation of the machine; and Fig. 2 a front or end 
elevation. A is the main driving band, passing from a common 
driving-shaft, from which the power is derived, over the fast pulley, 
B, hung on the spindle, C. A loose pulley, D, is also hung on the 
same spindle, on to which the driving-band, A, can be readily 
shifted by means of the lever-rod and finger, E, whenever it may he 
found requisite to throw the machine out of gear. A second band, F, 

sses round the drum, G, and on to the pulley, H, and a third band, 
toe over a corresponding drum, K, and on to a similar pulley, 
L. M, M, are a pair of frames or standards carrying the spindles or 
shafts, N, N', upon which the grinding-wheels or pulleys O, O', are 
hung; the upper one of these, O, being mounted on the same shaft or 
spindle which carries the driving-pulley, H, and the lower one, O', on 
the same shaft with the corresponding pulley. The lower of these 
grinding-pulleys, O', revolves on tixed bearings secured to the 
standards, but the upper one, O, has moveable bearings, and 
is capable of being raised at will to admit of the introduction 
of the article to be ground between the peripheries of the grind- 
ing-wheels, which operation of raising the upper wheel is effected 
by means of the treadle, P, connected by the jointed lever, 
(), to a master lever, R; two similarly jointed arms or levers, 
S, S, one on each side of the machine, and which are secured at 
their lower ends to the shaft or spindle upon which the upper grind- 
ing-wheel is hung, have a common fulcrum with the master lever, R, 
at the point, T ; consequently, on the depression of the treadle, P, by 
the foot, the axis of the upper grinding-wheel is raised, its state of 

uipoise suspension being maintained by a Salter’s spring-balance, 

, adjusted to any degree of pressure required, and which is attached 
at one end to a bracket on one of the standards, and at the other end 
to the lever, R. The compensating spring, V, on the other end of 
the master lever, and which spring may be of any desired power, will 
give the necessary pressure of the upper grinding-wheel upon the 
article under operation, to ensure the suflicient amount of grip or bite; 
the distance between the peripheries of the upper and lower 
grinding-wheels is maintained and regulated by two screws, W, W, 
one in each standard, which bear upon the spindle or shaft of the 


upper grinding-wheel, and being adjusted to any required posi- | 
tion, prevent the possibility of contact between the two grinding | 


wheels: thus their horizontal position is governed. But it is also 
necessary to provide that the grinding-wheels may be set in precisely 
the same vertical plane; to effect this, screws are cut upon the shaft 
of the lower grinding-wheel, upon which two nuts, X, X, are fitted, 
by which the lower grinding-wheel is accurately adjusted to the 
vertical plane of the upper one. To ensure the maintenance of the 
proper position of the matchet whilst being ground between the two 
surfaces or peripheries of the grinding wheels, the small friction 
rollers, Y, Y, are provided, which act as guide rollers, and against 
which the back of the matchet may be pressed whilst under opera- 
tion. The small band and pulley, Z, is provided for the purpose of 
equalising the friction and of counteracting the tendency which the 
larger band, F, would have to drag the axis of the upper grinding 
wheel to one side, thus causing more friction on one side than on the 
other; and a regulating motion being required for this counteracting 
pulley and band, Z, it is provided by causing the carriage upon 
which the pulley is mounted to slide in a groove on its bed, motion 


being given by a screw; it can consequently be regulated to any | = 


degree of tension, increasing or decreasing the friction, as cireum- 
stances may demand. The grinding-wheels or pulleys, O, O'” travel 
at very high velocities, and both in the same direction; they are 


formed either of grindstone, such as is commonly used for this pur- | 


pose, or of composition cast upon metal pulleys. The material which 
the patentee has found best suited for the purpose is Fisher's patent 
composition, 

The grinding wheels are formed into the shape required by casting 
a sufficient quantity of the composition in a heated state round a 
metal pulley placed in a chill meat, the internal periphery of which 
is shaped into the form required to produce on the periphory of the 
casting, the ribs or furrows required on the grinding pulley ; thus, 
for grinding and flatting matchets composition pulleys ire used 
whose peripheries are of the form shown in Fig. 3. For producing 
the grooves or furrows in such matchets, it is necessary to have one, 
two, or more projecting ribs or flanges on the peripheries of the 
xrinding pulleys, whilst for grinding the sides or edges of parallel- 
sided articles a collar or flange is formed on opposite sides of each 
pulley or stone, as in Fig. 4, because, in the case of grindstones or 
pulleys formed with both the collars upon one stone only, they would 
soon become inoperative from the wearing away of the collars: but 
by hivving one collar on each stone, and on opposite sides of each store 
respectively, the diminution of such collars by wear can readily | e 


compensated fer by readjusting these stones laterally, so as to keep 


them accurately fitting into each other. 

The grinding wheels or pulleys described are required to travel at 
very high velocities, and it is also necessary to keep them wet. The 
ordinary mode of etlecting this, viz., by eatising water to drop upon 
the sones, is found to be useless, as the centrifugal force caused by 
the velocity prevents the water from taking any effect ; the patentee, 
therefore, inserts a pit of water obtained trom a high level between 
the peripheries of the pulleys or grinding wheels, and keeps a bundle 
of “hurds,” which consists of the coarse part of tlax, hemp, or tow, 
or a sponge, in immediate contact with the peripheries of the pulleys 
whilst they are in motion. The pit of water plays into the hurds or 


sponge, which acts as an absorbent, retaining the superfluous water, 
and by pressing against the revolving pulleys keeps them constantly 
wet. ‘ 
The modification necessary in the construction of the machine, as 
shown in the illustration, in order to render it applicable to the pur- 


| pose of “ cross grinding,” consists in constructing the standards of 
| the machine so that they leave the lower part of the upper stone and 


the upper part of the lower one completely exposed at the sides, | 


| 
} 
| which will admit of the introduction of the articles at the side as well 
| as at the front of the machine. 

In grinding the blades of bayonets or other articles, triangular in 
section, three grinding stenes or pulleys are employed, having peri- | 
pheries of a convex section, and so mounted that they can be caused 
to recede or advance from their common centre, presenting between 
the peripheries of such three stones or pulleys at their point of nearest | 
contact the figure of an equilateral triangle, having a concavit in each 
side exactly corresponding to the cross section of a bayonet blade. 
For allarticles having more than two sides, the moveable bearings 
of two of the shafts or spindles carrying the stones or pulleys must | 
have a range of from one to ninety degrees, in other words, from a 
horizontal to a vertical position, thus, the stones or pulleys may be 
hung and regulated to any angle, according to the shape of the article 
required to be ground or polished. Articles of a cylindrical form in 
section may be ground or polished by employing either two grinding 
wheels, having on their peripheries semicircular grooves, or three or 
more pulleys or wheels having on their peripheries segmental grooves. 
The operations of grinding may be carried out with equal facility 
after the hardening of the article to be operated upon has taken 
place; and for polishing the furrows in matchets, may be employed 
in lieu of the composition pulleys, laps or pulleys formed of metal, a 
mixture of lead and tin. The peripheries of such metal Japs or 
pulleys whilst in use are supplied with emery, composition powder, 
or other suitable cutting material. } 





JUCKES’ IMPROVEMENTS IN FURNACE BARS. 
PATENT DATED 22ND Marcu, 1856. 


Furnace bars as hitherto constructed, when they have been in 
short lengths, and made into a continuous chain, have not without 
considerable inconvenience admitted of one bar being replaced by 


| chain of furnace bars is at work ; 


| increased strength of joint will appear on referring to Fig. 1. 























the lower part of the holes in the bars A are passages or outlets of 
| less width than the diameter of the holes, but sutliciently wide to 
| allow the bar to be dropped on to or removed from the pin or axis C, 
when such pin or axis is turned with its longer diameter upwards ; 
| but when the pin or axis is turned in the other direction the furnace 
| bars are perfectly secured thereon. ¢, ¢, are keys passing through 
| the ends of the pins C, and fitting into notches in the bosses of the 
These keys prevent the pins C turning while the 
but when it is wished to remove a 
furnace bar it is easily done by taking out the keys c, c, of two of the 





outside bars B. 


| pins C, C, and turning them one quarter round; when in this posi- 
| tion they will allow of the bar being lifted off. 





WRIGHT'S IMPROVEMENTS IN BOILERS, IRON 
SHIPS, &c. 
PATENT DATED 15TH Marcu, 1856. 
Tus invention consists in a particular mode of arranging the 
rivetted joints of boilers, iron ships, &c.; the principle being that 
the rivetted joints of cylindrical boilers do not run parallel to the 
axis of the boiler, but in a line oblique thereto. The amount of 
The 
dotted line a, b, will represent a given length of lateral strain, say 
one yard. This amount of lateral strain, instead of being resisted by 


| only one yard, or an equivalent length of jointing, is resisted by a 


length of jointing represented by the two lines a, c, and c, b, together 
equal to 1-414 yards. 


rie. t. 















another, but the chain of bars has had to be divided across in order 
to take out one or more bars when broken or injured, and this was 
| 


Fic. 1. ™ | 



























Fig. 1 shows a cylindrical boiler with hemispherical ends, the 
joints and plates being arranged in an oblique direction, or in the 
furm of helices. 

Fig. 2 shows a cylindrical boiler, the plates of which are disposed 
in the usual manner; the plates are not, however, rectangular, but of 
a lozenge shape, or have ends which, although parallel to one another, 
are not at right angles to their sides. 

The application of the invention to iron ships, &c., consists of an 
oblique arrangement of the rivetted joints, by means of which the 
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by reason of the tri asverse pins or axes (which coup! 


bars into a chain) being of a evlindrical form ] 
circular holes in the bars. The present improvements are designed 
to remedy this defect. Fig. 1 is a side view, Fig. 2 a plan, and 
Fig. 3 a section of part of a chain of furnace bars. A, A, are the 
furnace bars of which the body of the chain is made up; B, B, are 
| the furnace bars, such as are used for the outside of the chain; C, C, 
are the pins or axes by which the bars are connected together into a 
chain. These pins or axes are not circular in section as hitherto, but 
they have two flat sides, as shown by the separate views of one of the 
| pins C, at Fig. 4. In the furnace bars A, A. B, B, are holes 
| through which the pins C pass as hitherto, and these holes are of 
such a size as to allow the bars to turn freely on the pins. From 


ed the short 





assing through | 


greatest strains are distributed over a greater number of rivets or a 
| greater length of jointing than by the ordinary method of construc- 
| tion, and the strength of the structure is thus increased. 

A Patent GuNPowDeER, more particularly for sporting purposes, 
| is being highly extolled by Gordon Cumming, the Lion Slayer, who 
| speaks of it as possessing a greater amount of strength without the 

objectionable tendency of most gunpowders to foul the barrel. 
patent has been taken out for it, and extensive premises, under the 
management of a joint-stock company, taken for its manufacture at 
Marestield, in Sussex. It is likewise said that another company, of 
high standing, in the county of Devon, has secured the right of 
manufacturing it for mining purposes, and that the little smoke it 
makes and its comparative greater strength, has given it every pre- 
ference. 

Goop News ror Moruers.—The Herods of the present age 

shouted in delirious triumph when they heard of the fatal immola- 
| tion of two innocents launched into the Serpentine by the with- 
drawal of the guiding hand of a nurserymaid from the perambulator 
| inwhich the unconscious babes had been entrusted. The shins of 

these Herods had suffered as they sauntered on the paré of St. 
| James's from the carlessness of the abigail charioteers, and they 
| gloritied in revenge, hoping that this twin offering might but be the 
precursor to many. But there are lovers of children as well as the 
contrary, and the ingenious at once set their wits to work to devise 
an effective remedy. This has been done by a Mr. Hine, an artist 
who, by an example of singular simplicity, contrives that directly the 
person pushing the vehicle but lifts her finger from the back wheels 
they become locked. This really important invention is a patent, and 
property of Mr, William Burton, of 39, Oxford-street. 








January 16, 1857. 
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Tue first part of this invention relates to improvements in the con- 
struction of boilers, fur 
strength and general efliciency. T-shaped, ribbed, and other sections 
of iron are employed, as shown in Figs. 3 and 4, which, being bent 
into rings, are rivetted to the edges of the adjoining plates, or to the 
edges of each other. In some cases great additional stiffness is pro- 
duced by simply bending the edges of the ordinary boiler-plate 
parallel with the rivet holes, as shown in Fig. 5. These turned-up 
edges of the plates, and also the ribs, shown in Figs. 3 and 4, should 
never be exposed to the direct action of the fire, but arranged so as 
to be in contact with the water inside the boiler, where they will be 
found very convenient for the attachment of stays and tie-rods. 

In order to secure within an ordinary cylindrical boiler of limited 
diameter ample area of fire-grate and upper flue surface, preserving 
at the same time sufficient space for water and steam, the transverse 
section of the internal flue is made of a D-shape, with the straight 
side upwards, and to avoid collapse under pressure, the methods of 
strengthening the plates before described are adopted; or the top of 
the furnace tlue is formed into a series of undulations, showing in 
the longitudinal section a wave line running from end to end; or the 
necessary strength is secured by composing the top of the furnace 
flue of a series of curved plates with their convex sides placed 
downwards. 

Fig. 1 is a longitudinal section, and Fig. 2 a transverse section, of a 
cylindrical boiler, constructed in accordance with these improvements. 
Instead of cutting away the upper edges of the flue sides to corre- 
spond with the undulations of the roof, it is preferred to make them 
straight, as shown at a, a, Fig. 2, and by the dotted line a, a, Fig. 1. 
In the illustration the boiler is shown to be set in brickwork, with 
side and bottom flues for the passage of heat in the ordinary way ; 
but in some cases the improvements are combined with a series of 
small tubular flues extending from a suitable distance beyond the 
fire-bridge to the end of the boiler; these tubes being surrounded 
with water, and presenting a large internal surface for the absorption 









aces, and flues, in order to secure superior | 








of heat, allows the external brick flues being dispensed with. These 
methods of forming and strengthening the tops of flues and furnaces | 
are applied also to a novel construction of boiler, in which the 
lowermost part of the cylindrical body is omitted, and the lower- 
most edges of the flue sides are united to the corresponding edges of | 
the plates composing the sides of the boiler, thus forming a broad 
passage with a parallel straight sides and open bottom extending 
from end to end of the boiler. 

The second part of the invention relates to the construction of slide 
valves. In order to get rid of friction in the working of slide valves, 
a loose adjustable plate is employed, kept in close contact with the | 
back of the valve by means of adjusting screws passing through the 
valve case. The valve is a simple frame, its front and back faces 
being perfectly parallel, and of similar form and dimensions. In the 
adjustable plate, on its side next the valve, compensating recesses 
are formed opposite and similar to the steam ports. Steam from the 
boiler is conveyed to the interior of the valve instead of into the 
valve-box, as is usually the case, where it acts with full pressure 
upon the adjustable plate, tending to force it off the valve, and thus 
holding it tirmly against the adjusting screws, while the valve is at 
liberty to slide easily in either direction, in opening and shutting the 
ports. 

Vigs. 6 and 7 show a longitudinal and cross section of one of the 
improved valves applied to an ordinary steam engine cylinder, | 
adapted to either a vertical or horizontal position, « is the adjust- 
able plate, fitting loosely into the valve-box sideways, and kept in 
position endways by the projections /, b.  ¢, c, are the adjusting 
screws provided with lock nuts, and tapped through the valve-case 
for keeping the plate « in close contact with the valve ¢. Steam is 
conveyed throngh the branch pipe e, Fig. 7, and central port /, Fig. 6, 
into the interior of the valve, where it exerts its full pressure upon 
the plate a, thereby forcibly holding it against the ends of the screws 
c, ¢, While the valve is at liberty to slide freely between the parallel 
surfaces of the adjustable plate and cylinder face. The motion of the 
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valve is regulated by the red g passing through the stuffing-box 4, 
By reference to Fig. 6, it will be seen that, when the valve is at half 
stroke, the two thoroughfares s, s', will be closed on the steam sides, 
in which position the valve will be perfectly balanced as regards the 


| pressure of the steam within it; and in order to preserve the balance 
| in all other parts of the stroke, the compensating recesses are formed 


in the adjustable plate, as shown at n», x', n% On opening the 


| thoroughfare to admit steam to the cylinder, the valve will assume 
| the position shown in Fig. 6. when that portion of its face over the 


thoroughfare, as seen at s, will be exposed to the steam pressure; but 
there being always a corresponding area of the opposite face of the 
valve exposed to a similar pressure within the recess », the balance of 
the valve will remain undisturbed. On closing the thoroughfare to 
prevent further admission of steam to the cylinder, the equilibrium of 
pressure of the steam within the port s, and the corresponding recess 
nv, Will be preserved by means of the small passages through the valve 
face, so that the balance of pressure upon the valve is still perfectly 
maintained. The motion of the steam into and out of the cylinder is 
indicated by the arrows. The branch pipes for the ingress and egress 
of steam are shown at e and m, Fig. 7; the latter, it will be observed, 
being in immediate communication with the interior of the valve case, 
may be formed in the valve case itself, thus dispensing with the side 
passage p. 

In some cases two of the improved valves are connected together 
by a rod for one cylinder, this arrangem:'t being preferred for long 
cylinders, as it avoids an objectionable length of steam passage. The 
patentee also describes one of his improve. valves, adapted to 4 com- 
pound or a double cylinder engine. 

The third part of the invention relates to the construction of 
metallic packing for pistons. In constructing the packing a groove 
or a series of grooves is formed around the inner surface of the packing 
ring for the reception of other rings possessing considerable elasti- 
city, which act as springs to force the packing or outer ring against 
the surface of the cylinder. The number and form of section of the 
spring rings may be varied : sometimes four or five such rings may be 
used, and at other times only one or two. The packing or outer ring 
is preferred to be of a uniform section, being of the exact diameter of 
the cylinder, and cut through in a slanting direction to admit of ex- 
pansion when worn. ‘The spring rings may also be of uniform 
section, but they must be of considerably larger diameter than th 
interior of the packing, so as to insure sufficient elasticity to force 
the latter against the surface of the cylinder. In the construction of 
large pistons it is sometimes preferable to make the spring rings of 
tapering section, in order to obtain more uniform elasticity. In 
putting the rings together care should be taken to dispose the joints 
at equal distances from each other, so that any inequality in the 
elasticity of one ring may be counteracted by the others, in order to 
preserve the correct circular form of the outer ring. To prevent the 
escape of steam through the bevel joint of the packing ring, narrow 
strips of brass are accurately fitted into suitable recesses so as to 
cover the joints. 


TALL’S IMPROVEMENTS IN BLIND ROLLERS, ce. 
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PATENT DATED 27TH Mancn, 1856, 











Tus invention relates, Firstly, to the construction of blind rollers so 
that they may be conveniently titted to any ordinary sized window, 
by giving to such rollers a telescopic movement ; and, Secondly, to an 


improved bracket for securing blind rollers to the framework of | 


windows. 

Fig. 1 represents an elevation and transverse section of the 
telescopic blind roller; Fig. 2 is a section of the same; Fig. 3 isa 
side elevation of one of the moveable brackets for carrying the 
roller; and Fig. 4 is a corresponding plan of the same, showing the 





small tongue piece F, part of the longer tube A, is made to project, 
thereby serving as a stop to prevent the core from being turned 
round in the tube, and also to ensure that it shall always be intro- 


duced into the tube in its proper position. A short length of core G 


| is secured into the end of the longer tube A}, and this short core is 


mode of fixing the bracket to the beading of a window; Figs. 5 and | 


6 are similar views of a slightly modified form of bracket. 
roller consists of two pieces of thin metal tubing A, A-. Inside the 
shorter piece A is fixed the wooden core B, which slides inside the 
longer length of the tube A', by which means the roller may be 
regulated or adjusted in length to suit any ordinary width of window. 
The core B has a straight longitudinal groove on one side to receive 
the thin wooden rod C, which is sewed into one end of the blind, a 
en of which is shown at D. A longitudinal slit or opening E is 
eft in the tubing, corresponding in position to the groove in the 
core, and it is along this slit that the width of the blind is made to 
pass when being attached to the roller. 

In order that the longitudinal groove of the core B may always 


The blind | 


correspond to or lie immediately below the slit E in the tubing, a | 


second straight longitudinal groove is made in the core, into which a 


grooved on one side, corresponding to the slit E, such groove also 
forming a continuation of the first-mentioned groove in the longer | 
core B. The flange H and ; ulley I of the roller may be made either 
of wood or metal, secured on to the ends of the roller. K, K, are 
pins, which pass into the wooden cores B and G, and form the journals | 
on which the roller turns. Preparatory to attaching a blind to this | 
roller, the rod C must be attached to one end of the blind, and then | 
introduced into the groove in the core B, the blind itself being | 
guided along the slit E in the tube A; the other end of the rod is 
then introduced into the tube A1, and the blind passed along the slit 
formed therein, until the end of the rod enters the groove in the 
short core G. The tubes with their cores are then pushed together | 
or closed up, until the length of the roller is suited to the width of | 
the blind, the blind itself having been previously adjusted to the | 
width of the window. The pulley I may be used with an endless | 
cord in the ordinary way to draw up or let down the blind; ora 
recoil spring may be employed, in which case the pulley becomes | 
unnecessary. 


Figs. 3 and 4 show the bearing brackets. A is the bracket, which 
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is made with an upper and lower arm or stop B and C, and 
also with a claw D and lug E, through the latter of which works 
the thumb screw F, for the purpose of securing or attaching the 
bracket to the beading of the window. G is the slot, in which 
works one of the pivots or journals of the roller, such journals having 
heads formed upon them, as shown at 4, 4, in Figs. 1 and 2, so that 
when the roller has once been arranged on its brackets it cannot by 
any chance alter in length until it is removed from them. When 
the bracket is being tixea, the end of the upper arm B is placed 
against the under side of the top beading of the window frame; that 
arm must of course be made sufficiently long to admit of the roller 
working perfectly clear of the beading above it. As both brackets 
are made of the same size and shape, with the exception of being 
made for right and left hand sides respectively, it follows that, pro- 
vided the top of the window frame be horizontal, the roller will 
always be placed perfectly horizontal likewise. ‘he lower arm C of 
the brackets acts as a stop to prevent the sash of the window when 
being thrown up from striking the roller. In the modified bracket 
shown in Figs. 5 and 6, the thumb screw is placed inside the bracket, 
so as not to be seen from the room. This bracket is intended more 
particularly for windows fitted with internal shutters, the thumb 
screw offering no impediment to the closing of the shutters. With 


| this exception, the general construction of the bracket is similar to 


that shown in Figs, 3 and 4, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


WHITGREAVE’S LOCOMOTIVE, 

Srr,—I did not intend to say more about this absurd snbject, as 
it certainly has rather exceeded bounds, but cannot help making 
a last attempt to show Mr. Whitgreave his error, and prove the 
shallowness of his reasoning. I am sure there has been more 
evidence adduced than would suffice to convince any but Mr 
Whitgreave, or the Court of Chancery ; the more I consider the 
subject the more I admit I feel astonished (not confused) that 
Mr. Whitgreave has not long ago seen the error of his argument. 

To begin, he seems to chuckle over the feat of making each of 
his opponents disagree with the other ; now, after having care- 
fully looked over the whole of the correspondence, I find from 
first to last that, however tangential they have been to each 
other in some things, they are unanimous in showing up the 
error of his childlike idea for altering the lengths of his connect- 
ing rods. 

Further, he states that none of his opponents saw how to 
make the wheels turn at all, until he showed them the way. 
Would Mr. Whitgreave only take the trouble to refer to Tur 
EncinerEr of December 5th, folio 263, he would find that, after 
Mr. Windus decided that the engine could not go if made accord- 
ing to the illustration, he showed by diagram, that were the 
rods of proper lengths they would revolve, but at different 
surface speeds, At the same page “An Old Engine” shows by 
diagram, that the length of the rods would not answer, and by 
inference, that if the rods were of proper lengths the wheels would 
revolve, but at different velocities. At the same page Mr, Jews- 
bury also infers the rods to be of the proper length, and then 
admits the wheels would turn, also Mr. Thornton, &c. So much 
for Mr, Whitgreave’s egotistical assertion. Though I did state 
the wheels would revolve, which he seems to hug so enthusiasti- 
cally, yet if he refers to my diagram he will find the rods are 
the proper length; were they of any other length whatever, 
even if fitted with his eccentric, the centre of the axles being 
the same, neither wheel could revolve more than 320° on or 
off the rails. In fact, if Mr. Whitgreave has his model revoly- 
ing, the rods must be of the length from centre of cross head 
when at half stroke, to centre of wheel axle, without either his 
knowing or admitting it, which may be proved by an analysis of 
his own diagram. He states that the space between the arrows to 
be the excess of length of connecting rod over the bave line. Now, 
if he means that the rods in his model have any excess in length 
whatever over the base line, I unhesitatingly say that they have 
not, wher connected, performed one revolution. We must next 
suppose he means the space between the harrows to indicate 
excess in length of the hypotheneuse over base line, but if an are 
of acircle be drawn with the base line for radius, it would be 
found not exactly to support his argument. What then does 
Mr. Whitgreave mean’ Is he aware of the difference in length 
between the hypotheneuse and base ! In his case it is 1 3-8 in., 
suppose the original crank pin to be 44 inches in di- 
ameter, an eccentric to make up the deficiency of length 
(which he admits) would make it 7$ inches in diameter. This 
is with the throw in the direction of the rod, and having the 
quality (no mean one) of shifting to where it is always wanted. 
Can Mr. Whitgreave, in the name of common sense, say he has 
not perceived the error he has fallen into? Again, [ am sure it 
would have redounded more to his credit had he given bis ex- 
perience of surface speeds of wheels by the simple dimension 
process I pointed out to him ; and, having a model, surely he 
must have taken this trouble to convince himself, or silence the 
“learned society.” Previous to recommending it to him I tried 
it myself (without his potent eccentrics [ admit), and found the 
speeds vary with every movement. Again, he forthwith bay- 
onets Mr, Thornton’s suggestion with a simple, found it “no go ;” 
it would gratify me to see reason why. Besides it was but due to 
Mr. Whitgreave’s defence and credit to point out the failure. I 
must say, that, even in the face of his practical experience said 
to liave taken place, the plan in question would cause the 
wheels to revolve, in equal times, and at equal speeds, This is 
evident, as each rod and crank will contain the same angle at the 
same time, therefore both cranks are at equal places of the revolu- 
tion at the same time. I am sorry to have written so much about 
the Whitgrearian theory, but I glory to be the one of those who 

would carry the medal away for Mr. Whitgreave’s conversion, 
Liverpool, January 12th, 1857. J, KEAN, 
Sir,—As the discussion on the subject of Mr. Whitgreave's en 
gine is still going on, I hope you will afford me room for a few 
words on the subject generally. It seems to me that Mr. Whit- 
greave has brought forward a perfectly original idea, and one 
which will be of immense advantage to locomotive engineers ; but 
the great, and indeed the only objection that 1 can see to the 
invention is, that one wheel must undoubtedly travel faster 
than the other, and I do not see how Mr. Whitgreave'’s excentric 
crank pin will obviate that difficulty; supposing this objection 
removed, the increase of power in the new engine will be very 
great, but until that time the invention is almost useless. On 
the other hand, I think that Mr. Whitgreave’s opponents have 
taken advantage of this mistake about the length of the connect 
ing rods, to cut up the new engine evtirely, without regard to the 
useful and applicable part of the invention. I have read with 
great attention the correspondence on the subject in your 
columns, and have drawn the above conclusions from it I have 
been much interested in the discussion, and shall certainly keep 
a look out for Mr. Whitgreave’s model at the Crystal Pilace. | 
hope if I have made any omission or mistake I shall be pardoned, 
as Tam only “ ONE WHO HOPES TO BECOME AN ENGINEER.” 
January 12, 1857. 





Sir,—lt appears bo mac there are some people who do not like to 
be corrected when they are wrong, as [ observed in your last 
number of the 9th instant. Mr. Elliott still persists that he is 
correct, in his letter to you of the 5th ult., without any proof 
whatever, further than such as “ external causes,” one wheel 
being the “ heaviest” and “ momentum,” &e. Now, for proof 
that he is wrong, and | am right: the shortest distance between 
two given points is a straight line, viz., from centre to centre of 
the cranks when vertical, which is the same distance from inside 
the circular path of the one crank to the outside of the circular 
path of the other crank taken horizontally. Mr. E. admits that 
“when one crank was horizontal the other would be somewhat 
short of that position, on account of the connecting rods being 
too long.” Now, assuming one of the cranks to be horizoutal 
(towards the cylinder), how in the name of commen sense 
ean the other be somewhat short of that position! which in 
reality would bring the cranks nearer together, because the dis- 
tance from the horizontal crank inside to any point ef the cir 
cular path of the other crank (the horizontal line excepted) 
would be shorter than the distance from crank to crank when 
in the vertical position ; the distance from end to end of the 
connecting rods being greater, at the same time the crank must 


either be forced beyond its own path, or the connecting rod 

must bend; if neither, then the “ mathematical absurdity of one 

side of a quadrilateral figuve is equal to the other three” is 
| realised—if it were possible for one crank to be horizontal, in- 
side next the cylinder, would not the other crank have a tendency 
to get as far away from its companion as possible, that is, to the 
horizontal line also, which distance would be too short, and at 
any other point of its path the distance would be shorter still 
Now, as I stated in my last letter to you of the 2nd inst, either 
crank can only pass the horizontal line on the side away from 
the cylinder, while the other would be somewhat short of 
that position, and each wheel would move backwards and for- 
wards through an are of somewhat less than 360°, the reason is 
as follows: the distance from the horizontal crank outwards 
from the cylinder to the other crank would be greater on ac- 
count of the connecting rods approaching a straight line ; then 
the latter crank would be somewhat short of the horizontal po- 
sition, but at a certain peint of its path, the distance from which 
to the horizontal crank would be greater, on account of the same 
crank’s path diverging from the horizontal crank ; the reverse 
would be the case if the crank were horizontal next the cylinder. 
As regards the velocity having a tendency to turn one wheel 
round and not the other, is a great mistake, for the velocity of 
each is greatest when the cranks are on that side of the wheels 
away from the cylinder. No matter if one wheel were made of 
cork, 

Kinver, near Stourbridge, 

Jan. 10, 1857. 

[The discussion upon Mr, Whitgreave’s engine was supposed 
to have been concluded last week ; we insert our correspondents’ 
letters however, and now await with patience the appearance of 
the model engine. ] 


JOSEPH JEWSBURY. 


DUNN'S BOILER. 

Srr,—I have read Mr. Dunn’s reply which altogether shirks the 
question. His sharking ideas I am not conversant with, but I 
know that the boiler he has patented, called his retort boiler, is 
nothing more or less than Wm. Gilman’s patent of 1827. As 
Mr. Dunn does not dare to approach the subject, I trust you will 
allow me to say a few words on the matter, which will euable 
your readers to judge whether Iam right or not. It may be 
wondered why I, as an engineman, called iuto question the validity 
of Mr. Dunn's patent, but the following remarks will account 
for my having done so. You are aware at the outset Mr. Dunn 
wrote a very good letter respecting the patent laws, and the 
system of piracy practised at the present day. In consequence of 
his ideas and his actions being so much at variance, I thought it 
well to see whether he would do that which he considered others 
should do, Instead of following out the views contained in his 
letter, he replies in a manner that leads me to think that he 
fancies he has bimself been robbed, and seeks some remunera- 
If it be his boiler he spoke of some time ago, when 
charging Mr. Hopkinson, of Huddersfield, I should much like 
to state what I know of the affair. Before doing so, as Mr. Dunn 
is so eager to know who I am, I will just state that at the time 
Tam about to speak of I was driving an engine from Leeds to 
Manchester, and I remember seeing some time ago a patent 
boiler on a truck, as far as I recollect made by Peel, Williams 
and Co., of Manchester, which was delivered at Leeds. I inquired 
who designed the boiler, and was told it was patented by Mr. 
Hopkinson, but some twelve or eighteen months after that time 
I perceived that Mr. Dunn had brought out a boiler, which struck 
Ine very forcibly as being the same in principle as Mr. Hopkin- 
son's, but not so well arranged, and I afterwards found a great 
many boilers on Mr. Hopkinson’s patent at work. It was 
through the medium of your columns that I was informed of 
Gilman’s patent, and the correspondence which passed between 
Mr. Hopkinson and Mr. Dunn induced me to obtain the specifi- 
cations of these three gentlemen, and from them I have judged 
for myself. I can only say, that any one who reads these speci- 
fications will at once tind that Mr. Dunn’s and Mr. Gilman’s claims 
are the same, and for one form of boiler, and that Mr. Hopkinson 
claims just the reverse of that which they claim. Mr. Hopkin- 
son states fully in his specification his reasons for making his 
tial claims, and how Mr. Dunn could charge him with 
ting as he did certainly surprises me. 1 wish to treat this 
subject impartially and fairly, and as it is in this district a very 
interesting one, I trust you will deem its investigation worthy of 
space in Tie ENGINEER, Henry SHaw, Engineman, 

Oldham-road, Manchester, Jan. 6, 1857. 


tion. 






Sin,— It seems from the amount of correspondence in favour of 
Dunn's boiler, that a species of kind conspiracy has drummed 
itself up, for the express purpose of testing or bursting the said 
precious article—in the pages of your widely-cireulated, and 
otherwise highly valuable paper. 

The boiler in question is simply a system of common, small 
diameter, egg-ended boilers—jointed together, built up on the 
oven principle, and fired as the Americans have done their 
boilers, and, probably, long before Mr. Dunn dreamt of the thing. 

The American plan is, two long boilers, small diameter, egg- 
ended, connected together, built in an oven, and fired at intervals 
along the sides, Mr. Dunn has simply chopped up these long 
boilers into short lengths. 

The main objection to this, and such forms of boilers—namely, 
the tendency of the sediment to cake and crust on the heating 
surface—is too well understood among practical men to require 
comment; further, in these ‘cute days any good article or in- 
vention is sure to find its own level, and this without puffing. 

Manchester, Jan, 14, 1857. A. C, 








Str,-—I have read with a degree of surprise the remarks made 
from time to time by Mr. Dunn, upon the approved peculiar 
merits of his retort steam boiler, and was glad te see the same 
contested by Mr. Shaw in his letter, which | think Mr. Dunn 
will find a difficulty in answering. Mr. Dunn is certainly very 
tenacious of his rights and interest as a patentee, but he “ pooh 
poohs” the just claim of others, and terms their schemes “ rattle 
traps,” &c., when brought forward—surely a very convenient 
method of settling an argument for a “ principle!’ The mass of 
boilers, however, are not so easily settled, and it would be well 
if Mr. Dunn would just condescend to examine the specification 
of “Gilman's patent,” dated April, 1825 (to which Mr. Shaw 
refers), previous to his again entering your columns as a corre- 
spondent, so that the matter can be decided. In the above- 
mentioned specification he will see that the principle of “retort 
boilers” is distinctly set forth, subject of course to various modi- 
tications, one of which would clearly lead to his arrangement. 
Although Gilman surrounds the whole of the circumference of 
his boiler with flame and products of combustion, it yet does not 
follow that a part only may not be so exposed. Mr, Dunn als 
seems to think there is great novelty in placing his boilers oi 
small diameter side by side of each other. Does not Gilman do 
the same! If so, where is the difference’ Simply that Mr. 
Dunn may construct his of 3 thickness of iron, and Gilman’s 








may only have been 3 thick. Mr. Dunn asks how is it that 
“ rattletraps” do not produce such good results as his boiler ? 
the simple fact is, that if he will construct a boiler of his thick- 
ness of plates, but similar in principle to Gilman's, it will answer 
the purpose as economically as bis, and be quite as safe too. 
Surely, as he seems to have the lives of the public so much at 
heart, this is worthy of his earnest attention. 

Again, there is another patent for retort boilers, of James’s, 
dated June, 1825, in which it can be seen that the boilers are 
placed of equal diameters side by side, the only alteration being 
that they are surrounded (as in Gilman’s) by the heat and pro- 
ducts of combustion; and it must be understood that in neither 
of these patents is the principle of constructing boilers of small 
diameter and placing them side by side claimed, which fact 
evidently points to a prior date for its first introduction. From the 
above remarks I trust Mr. Dunn will be convinced that there is 
no great novelty or inventive genius expended, in constructing 
boilers 11 feet long, 3 feet diameter, and ? inches thick, to bear 
a pressure of 500 Ib. per square inch. Could he construct such 
a boiler } inch thickness to bear the same pressure as stated, then, 
and not till then, will he be a genius in boiler construction. 
Mr. Hahn, in his valuable work upon this subject, states he has 
constructed boilers to bear greater pressure in proportion to the 
metal used than Mr. Dunn has arrived at; so that it is time the 
novelty of Mr. Dunn's ideas (in his own mind) were exploded— 
if not his boilers—as the principle involved is too well understood 
to require such repeated arguments. It is an old saying, (perhaps 
a vulgar one), “that inventors like their own children best ;” 
if so, Mr. D. is a good “step-father,” for he trumpets forth his 
child’s praises at all times, and upon all occasions, contrary to 
the general rule. 

One more point and I have finished. Mr. Dunn is not content 
to state the merits of his boiler, but he even throws out hints 
upon the weakness of other constructions ; witness, for instance, 
that in Salford, as noted by Mr. Forsyth. Now, the opinion of 
this gentleman upon boilers is only an opinion, and will pass 
for as much as it is worth to the users; but I was, nevertheless, 
glad to see the engineer at the works referred to was not one of 
his disciples, but gave us the facts ina plain statement of the 
pressure carried by other boilers used. 

In conclusion, | hope Mr. D. will give these remarks his at- 
tention, and ask himself the question “as to whether he is 
willing to allow inventors their just claims, and not meet the 
same by simply calling them rattletraps, &c., fur he may rest 
assured this only creates a pitiable smile in those who under- 
stand the subject, and who are well aware the inventive world is 
not all his own, AN ENGINEER. 

Manchester, December 30th, 1856. 





Sir,—Having been for some time watching the result of Mr. 
Henry Shaw’s attack upon Mr. Dunn, I beg to offer a few re- 
marks on the subject, as I consider the attack unfair, and as 
being actuated by sinister motives. 

As I understand Mr. Dunn in his communications, his object 
seems to be “the protection of inventions,” and to establish for 
a patent “a good and sound basis,” which I am certain no one 
can affirra exists at present. 

In my opinion, Mr. Shaw’s attack upon Mr. Dunn’s patent 
boiler is particularly unfortunate and misplaced, as I cannot tell 
what that has to do with the patent laws. But even as regards 
the patent boiler, it is known to almost every engineer in Lan- 
cashire, and is considered to be simple in construction and 
practically useful. I may also add that a boiler on the same 
principle was never before made to work so efficiently, and that 
society is greatly indebted to him for the ingenuity displayed in 
bringing it to its now universally allowed utility, as well as for 
his opinions on tke patent law; and which, if adopted, would 
prove of inestimable benefit to working men, as they would no 
doubt avail themselves of the registering of designs or sug- 
gestions. 

Now Mr. Dunn proposes a sum for the selling of a register, so 
that the person registering would be paid for his design or sug- 
gestion, and expenses in the construction of models or drawings, 
in addition to the expense of registration ; so that if the sugges- 
tion or design proved worthless the loss on his part would be 
light, and, if valuable, he would be sure to be paid for his inven- 
tion, instead of, as is frequently the case at present, its appearing 
as a communication from abroad, to the detriment of many in- 
AN OPERATIVE ENGINEER. 





ventors. 

Bolton-le-Moors, Jan. 6, 1857. 

[Weare quite of opinion that this subject has been sufficiently 
discussed. Mr, Dunn may or may not have a good boiler, and 
his patent may or may not be valid, but we do not see that the 
pages of THE ENGINEER need be used as a Court of Chancery, or 
that it is at all necessary that they should be chosen as the arena 
for fighting out a patent case of this kind.] 


STEAM BOILER EXPLOSIONS. 

Sir,—The year eighteen hundred and fifty six has been very 
prolific in steam boiler explosions. It is lamentable to think of 
the increasing number of these dreadful accidents. The sacrifice 
of life calls loudly for increasing supervision and means of pre- 
vention, It is almost impossible to take upa newspaper without 
having the eye painfully arrested, and the feelings strongly ex- 
cited by the horrifying details of these dreadful catastrophes. 
Is it possible that we have passed the meridian, and are now 
retrograding in the practical and scientific management of steam 
machinery / Itis not my intention at present to criticise any 
particular accident, nor to animadvert on the verdicts returned 
by coroners’ juries; but, in reference to the latter, I may remark 
that they seem to be appointed promiscuously, and without any 
regard to their abilities to investigate and assign the cause of 
these occurrences. No doubt they are respectable men in their 
own sphere of action; but a practical and scientific investiga- 
tion of these accidents seems to be beyond their powers of 
comprehension. We are told that ours is a paternal Govern- 
ment, and if so, it ought to exercise a strict surveillance over 
the lives of her Majesty’s subjects. The Board of Trade is 
charged with the performance of this part of the duties of the 
Government, and it is, therefore, accountable for its vigilant 
performance. If the Board of Trade has appointed inspectors of 
steam machinery at inadequate rates of remuneration, who only 
devote a portion of their time to the performance of the duties 
undertaken, then we need not be surprised if these duties 
are only partially and inadequately performed. I believe it 
correct to say, that the inspectors generally appointed are 
makers of boilers, engines, &c., and it is just possible that they 
may be frequently employed by those to whom they have also 
to perform the duties of Government inspector! If it is true 
that “‘No man can serve two masters,” how can the inspector, 
placed in these circumstances, perform his duty faithfully and 
ndependently, as he ought? It has been said that civilians are 
averse to Government interference with trading « ; never- 
theless it is the imperative duty of the Government to exercise 
a strict surveillance over every branch of trade, where life is in 
danger, independent of the destruction of property, arising from 
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January 16, 1857. 











a careless performance of those duties, which has too often of 


late been the cause of an alarming destruction of human |ife and 
property. When the Board of Trade appoint properly qualified 


inspectors of steam machinery, bound to perform their duties | 
° 4 ,4 ° j 

faithfully and independent of any other calling, and at rates 

of remuneration adequate to their maintenance, and in ac- | 


cordance with the responsible duties to be performed, then, in 
all probability, we may expect a diminution of these appalling 
occurrences. a dL 


ON THE MOON’S MOTION, 
Sir,— Seeing the columns of your paper open to the discussion 
of this at present interesting topic, I am induced to forward you 
the following remarks upon it. 

Clearly itis the moon’s motion in space that is the point at 
issue. Consequently, it matters not where the observer is 
situated provided he properly consider and separate her real 
motion from that which it appears to be, if he be included or 
involved in her path as he is when on the earth. 

All are agreed upon what the path of the moon is, viz., she 
revolves round the earth always presenting the same face to it. 
So that the discussion is one of terms, and depends for each 
individual upon what be conceives rotation to be. Rotation is 
generally understood to be, and in mathematics strictly means, 
that motion in which every particle of a body performs a circular 
path round an axis within the body, in contradistinction to 
revolution, where the whole body turns round another body or 
axis beyond its own substance. In rotation the axis within the 
body may be stationary or moving in space. 

A convenient illustration of the moon’s motion may be made 
with two shillings or other coins, by laying one upon the table 
to represent the earth, and with the forefinger causing the other 
to slide round it, at a few inches distance, with one part of its 
circumference (the neck part of the effigy for instance) always 
presented to the stationary shilling; when one revoiution is 
completed it will be found that each aud every part of the 
moving coin has been successively presented to the person per- 
forming the experiment. Again, imagine a string fastened to 
the centre of the moving coin, the other end attached to the 
ceiling of the room or elsewhere above it ; after our moving the 
one coin round the other the string will be ouce twisted, and on 
continuing the movement will become tighter and tighter (or 
looser and looser according to the direction); these two experi- 
ments | think clearly prove the rotation. To take another illus- 
tration: the crank pin of an engine performs the same motion 
with respect to the centre of the shaft as the moon to the earth 
—the crank pin obviously turns round in the socket at the end 
of the connecting rod,—else all this would be made solid, and 
as obviously thls socket has no rotary motion, for being a fixture 
with the rod it partakes of its motion, viz., vibratory ; conse- 
quently the crank pin has a rotary motion round its own axis, 
as well as a revolving one round the shaft. To carry out this 
illustration, it follows that every individual cog of a cog wheel 
has a rotary motion of its own, and this might be demonstrated 
by fastening strings successively to each cog and holding them 
out parallel to the axis of the wheel; upon motion being given 
to it the string will become twisted, and if all the strings be 
used at once they will be twisted upon one another into a short 
rope as well. 

There are other necessities which mathematically arise out of 
this rotary motion, which, hine discutcre longum est. So I hope 
these remarks may serve to deter some wavering persons from 
going over to the other side, and help to bring back to the 
belief of their fathers some perverts. H. Exwiort, jun. 

London, November 13th, 1856, 

P.S.—I have, from fear of trespassing too much upon your 
space, not gone so far into the subject as I could have wished, 
or indeed made the arguments I have used as strong as I might 
have done. 

THE SEWAGE QUESTION, 

Si1r,—One of the characteristics of the present age is to invest 
the simplest as well as the most profound political and social 
problems with the cavilling appellations of questions. Not less 
noticeable is it, when the public acumen stimulated by the first 
inquiry has subsided, with what vagueness, inadequacy, and un- 
scrupulousness, answers are rendered or the questions perverted 
to interested views. 

Among questions numerous as a swarm of locusts, each one 
seeking some green spot to rest upon, is the important sanitary 
and economical one of the sewage. 

This question should be promptly and definitely settled, by 
able and disinterested men, and its settlement should involve no 
false principle, nor create no new vested interest to subsist upon 
delegated taxation, For when once a false principle of national 
importance is established, and under the nurture of our peculiar 


civilisation becomes a source of pecuniary gain to a section of 


the community, no genius of statesmanship, no mere political 
convulsion can eradicate it from the social system ; it will thrive 
in the plenitude of a nation’s glory, and survive amidst the 
humiliation of its decay. 

The drainage and sewage of Great Britain is at present made 
to assume the topical aspect of the drainage of the metropolis, 
which speedily—and perhaps before the people are well aware to 
what folly they may stand committed—will be irretrievably 
settled by the potent influence of a few irresponsible persons, 
displaying for authority the signature of the Board of Works. 

One may with advantage waive all display of pedantry of 
dwelling upon the ancient methods or foreign systems of 
sewage, or of adding to the repletion of elaborate statistics, for 
the sake of viewing at once more clearly two or three of the most 
prominent plans before the public on the subject. 

The most expensive and apparently the most inefficient of all 
the propositions is to expend three or four millions of money in 
constructing a Cloaca Maxima many miles in length, tu be added 
to the seven hundred miles of covered sewers already existing in 
the metropolis, by means of similar costly subterranean channels 
reaching to the remotest houses, the whole forming an immense 
ramification of ever-agitated cesspools, flowing or stagnating 
through a complication of tunnels, viaducts, and reservoirs, with 
interminable accessories of floodgates, pumps, and steam engines, 
with an official retinue to watch in perpetuity over the whole— 
the expenses augmenting yearly with the enlargement of the me- 
tropolis, until the whole valley of the Thames is comprised in the 
scheme, and the principle ultimately extended to the whole 
kingdom. 

This vast expense once incurred would, doubtless, be persisted 
in, however doubtful the result or manifest the absurdity of the 
attempt to effect a deep sea absorption of not only the embryo 
fertilisation of the country, but also of the storm waters, the 
land waters, and waste supply waters, falling or tlowing within 
the metropolitan area of one hundred and twenty square miles, 
by carrying the whole to the mouth of a river, where the filth 
would be deposited upon those points of its course where the pro- 
pulsive force of the current is counterbalanced by the tidal wave 
rising with a velocity of fifty miles per hour from its embouchure 
to its first bridge. Apart from this incontestable fact, many of 
the arrangements involved in this plan betray an absence of 
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engineering capabilities, and disregard of scientific details—objec- 
tions which the expenditure of a few more million pounds might 
either obviate or augment. 

Another more rational proposition, requiring less expenditure 
f money, is to separate the house sewage from the water 
drainage, by having distinct channels for each—the waters flow- 
ing into the river, the sewage to a deep-sunk sewer south of 
the metropolis, having an outfall near the sea, 

The project of dessicating and deodorising the accumulated 
filth for icultural purposes either uear or far from the towns, 
would be an additionul expense without the certainty of its not 
proving a nuisance and a sanatory evil, but with the certain 
result of destroying more than one-halfits fertilising properties, 
and changing it into a more unserviceable state for use on the 
land, its best deodoriser, while the cost, trouble, and transit of 
this deteriorated manure, perhaps to the very locality it was 
first brought from, would augment its expense indefinitely. 

Another suggestion for removing the excrete from houses and 
towns without the aid of sewers or the levying of a single addi- 
tional tax, has the merit of being simple aud economical, aud its 
efficacy easily tested. It also offers a suggestion for preventing 
the clogging of drains by the road drift, oy having all the road 
gutter gratings made to open, and moveable pans fitted just 
beneath to receive the dirt, the water overflowing their edges, 

To remove the house sewage it is proposed to use an inven- 
tion hitherto adapted only for military purposes, a brief de- 
scription of which may not be uninteresting. It consists of a 
cylindrical cart, for use where the nature of the ground renders 
wheeled carts useless. Available also as a pontoon and moveable 
store-shed. It is formed of an air-tight cylinder of galvanised 
iron about three feet diameter, by four feet length, opening at 
the end for the reception of stores, water, &c. The ends are 
fitted with false rims, and shod with tyres ; spindles projecting 
from the centre of each end form the turning points and bear- 
ings for the attachment of a shaft-frame, when used for horse 
draught; seats or hammock are fitted over the shaft-frame for 
taking men across a stream, or removing the wounded from the 
field of battle. 

It is proposed to flange the tyres of similarly constructed ecy- 
linders to the width of the railway guages, and by degrees, 
and whenever desirable place them at the rear of dwellings in 
any way local circumstances may determine—cach cylinder 
having a waste water or air-pipe connected with the road drain 
these cylinders when filled to be taken away as carts to the rail 
way termini for dispersal and use throughout the agricultural 
districts, thus supplying the land with its cheapest and most 
valuable manure in its most serviceable state for use. 

It is urved that private enterprise, controlled by specific 
reguiations carried out under ordinary official supervision, 
would effect this plan of sewerage without any subsidy upon the 
public purse, and give to the land a treasure of more extrinsic 
value than the whole of the seed with which it is sown. 

Jan. 10th, 1857. A Young Soupier. 








PATENT LAW REFORM, 

Sir,—I beg your indulgence for a word or two with Mr. KE. J. 
Hughes, the honorary secretary of the Manchester Patent Law 
Reform Association. He and I have travelled to London to 
gether in the same carriage, side by side, and we have returned 
to Manchester in company many times of late, and have con- 
versed much together, and our opinions are generally the same. 
I must, however, state that upon this one subject we are quite 
at variance. 

In his letter to you last week he states the present laws are 
founded upon equity and reason, namely, justice between in- 
ventors and the public. And he says, if we ask fora new judicial 
code of laws, &c., we shall defeat our object, and disgust sensible 
men, That depends upon what that object is. If Mr. Hughes 
will do halfas much, and work haif as hard, to get us good, 
sound patents, as he has done to get us cheap, questionable, and 
risky patents, he will be honoured and highly respected by every 
class of inventors. ‘There are hundreds of cases now on record 
worse than the one set forth last week by Mr, J. Anthony. The 
working-man, or poor inventor, spends the last shilling of his 
own money to go through his first instalment, and he shows his 
plans to the world, as he thinks he is very secure. Not being 
able to work it himself he then offers his patent for sale in that 
state to the capitalist—but who will buy it? The time rolls on 
and the second instalment becomes due, he must then either 
give his scheme with all time, expense, and trouble to the pub- 
lic for nothing, or run in debt to get through his second difficulty, 
and if he takes the latter plan he is still no better off, but 
worse, he can get nobody to buy! The capitalist says, 
“perhaps as soon as I bave bought your patent some law-suit 
may couuence upon it that may cost thousands of pounds to 
get it through the courts.” Whereis the equity here between 
the inventor and the public? I think the public has greatly the 
advantage. E 

Had a proper price been paid down at once for this patent, 
and the patent been defeuded by a tribunal properly appointed 
by a majority of patentees and the Government, to be paid out 
of the general fund, matters would have been different. What 
is a fund for, if not to defend a patent, or what is a patent if it 
can be taken from the inventor because he has not money to 
defend it? It is really no patent at all, only a mere shadow. 

It may be asked, how is an inventor to treat with the capital- 
ist before his patent is secure’ There is nothing more easy. 
Get a printed form fora penny, setting forth that the capitalist 
shall not use, divulge, or make known the scheme, either di- 
rectly or indirectly, under a forfeit of £100, and so on. 

I wish it to be clearly understood that I do not propose to do 
away with the present patent solicitors or councillors, as both 
sides of an intricate examination of patents must be set forth by 
such men; they ought, however, to be paid out of the general 
fund. Many disputes could, however, be decided by the tribunal 
without any such Neither do L wish to take 
away from the patent ayent his business: let him ke ep a register 
for the sale of those suggestions, improvements, and inventions 
which a working man or a poor inventor may have to dispose of. 

Now we will suppose that £100 would pay all Government and 
legal expenses in producing a patent between the Crown and 
country, and come out with empty headaand clean pockets. All 
is gone ; there is not a vestige left to look back upon in the form 
of property. This is nice food for the shark and the pirate, or 
the men of no inventive talent: they all feed upon these poor 
deluded beings, the rich can accommodate himself to any law. 

Tuomas Dunn. 

Windsor-bridge Iron Works, near Manchester, Jan. 13. 

[We cannot help thinking our correspondent’s views on the 
subject are somewhat undigested, if not impracticable. As the 
subject is an important one, however, we gladly give it place for 
discussion. ] 


as 





representatives, 


THE THEORY OF THE CRANK. 


Sir,—In my last communication to you | disclaimed all desire 
of bringing this cranky question again before the public, yet 
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since your correspondents think fit to differ with me I cannot 
in justice to them and myself forbear (with your permission) 
another effort at explanation. 

Firstly, then, I cannot decide which of the two versions given 
of the history of the crank is the correct one, since I have only 
a printed record purporting to be Watt's own words upon the 
subject, and the fact that he did not use the crank in his earlier 
single acting engines to guide me; and I should not have named 
even these had it not been for the insinuation made by Tyro, that 
I wished to be considered as having discovered something new. 

Secondly, I have mace no mistake in resolving the pressure, the 
only difference existing between Mr. Knight's result and mine 
being that I considered the crank when at half stroke, where the 
evil complained of is greatest in order to show it more clearly, 
while he reasons upon the crank when at an earlier part of the 
stroke. 

That we both agree will readily be perceived on inspection of 
the following diagram, constructed upon Mr. Knight's data, but 
with the crank removed to the vertical position in which I first 
considered it. a,y, here represents the force exerted in producing 
rotation gy, h, that tending to compress the axle, i. ¢., the force re- 

l or, as I term it, lost—being unproductive 


maining inert,—dead 
of that which it was designed to produce—viz., rotary motion, 
a | 
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Now if Y h, be produced to 4 it can be proved (Eue. vi. 2) 
that the triangle a,h,y is similar t» the triangle e, i, 4, and that 
¢, @, b, is similar to ¢, i,g, hence ¢, a,b, is also similar to a, h,g! 

Again, by (Eue. vi. 8) c, m, b, is similar to c, a,b, and therefore 
to a, g,h, also by (Eue. vi. 4) the sides of similar triangles are 
proportionals, hence the ratio c, m : m, 6, is equivalent to the ratio 
a, J, : g,h, it is therefore immaterial whether the power exerted 
upon the piston be supposed to be divided into the two powers 
or forces c, m, m,b, or ag, g, ho Q. M.D. 

Thirdly, I have not disputed the fact that “the force trans- 
mitted through the connecting-rod increases with the angle,” 
but Lmerely state that the pressure upon the acle increases at 
the same time, and both become a maximum at the same 
instant. 

Touching the second diagram given by Mr. Knight, it is 
useful inasmuch as it supplies that which ‘Goose Quill” re- 
quires at my hands, but does not exactly know bow to ask for 
it. As itis, however (from Mr. Knight’s own reasoning), 
simply the exponent of the ¢angential force, it truly exhibits the 
amount of rotative force given out at the crank-pin, but falls 
short of the force on the piston by an amount equal to an area 
sitnilarly constructed, wherein /, 1, m, &c., represents the radial 
force g, h, in the totality of its variations. 

With regard to “Goose Quill,” L will say little till I learn 
whether I am addressing the feather or its parent bird; one 
thing is certain, his time would be more profitably employed in 
studying “ Warr’s Dynamics,” than in fruitlessly striving to ex- 
plode any of the useful facts contained in that useful volume. 
Certainly there is nothing original in “Goose Quill” trying to 
set the Thames on fire, “if he could.” Even Archimedes, in- 
toxicated with delight as he contemplated the vast power man 
acquired by the use of a few simple machines, would have lifted 
the earth itself from its foundation, but he required a fulerum 
and @ few thousand years to accomplish the feat. Now, I will 
readily grant “Goose Quill” any pivot he chooses to turn 
upon, and assign him an equal number of years to show that the 
author of that book has given publicity to any “ fallacy,” or that 
I have perpetuated such. 

Resistance must be overcome for power to be expended, 
granted ; hence, theoretically, no power is lost but the small per- 
centage of friction due to the pressure of the radial force ; hence, 
theoretically, there is and must be a loss of power in raising the 
crank and connecting-rod. 

But at the time I wrote my first letter I was dealing with the 
real (vide “Whitgreave’s engine,”) where the “ al per-cent- 
age” no longer obtains, since we haye these conpecting- rods 80 
short as almost to make the radial equal to the tangential force, 
and where, too, we have cross-heads which, whether “supposed” 
or not, will have “ lateral play” and axle-hoxes, the bearings of 
which wid grind down under the influenge of the “small per- 
centage of friction,” and when such a state of things occur a 
combination of “ Nasmyth’s Hammers” axe set to work, im- 
pelled by this radial force, which not oply produce motion, but 
render their effects very apparent upou the stability of the 
machine. 

What “ Goose Quill” means by saying that power is made up 
of pressure and velocity (when time is not considered) I am at 
a loss to opine, as I can form no conception of velocity without 
time, and as to representing a force and its direction by a figure 
of two dimensions, we may with equal truth represent time as 
compounded of duration and the angular motion of the hand of 
a watch ; in truth, | can see nothing either unmechanical or un- 
philosophical in representing the direction and amount of a 
single force, or the resultant of any number of forces by a straight 
or curved line, and being, as he suggests, at a loss how to re- 
present them otherwise, I shall await his promised “ fuller’ 
explanation and diagram, premising, however, that Mr. Knight 


has supplied all that is requisite in his second diagram, but 
this is not the expre ssion of a JSovree, but the sum of a series of 


forces, each truly represented in direction and amount by a 
straight line, as k, d, m, &e. 1 am, Sir, 
Yours respectfully, 
London, Jan. 12, 1857. Tne OLD Encrne. 
LAUNCHING TUE GREAT EASTERN, 

Sir,—In your last Eycinvenr I saw a letter of Mr. Dunn’s, in 
which he seems to invite the attention of engineers as to the 
best means of launching the Great Eastern steam ship. Before 
avy of our provincial engineers can devise any plan worth a mo- 
ment’s notice, Mr. Dunn, or some of your correspondents should 
furnish them the following data. The length on her keel, her 
breadth amidships, her depth from upper deck to hold, and 
her probable weight in tons at the time of launching; also the 
distance she is from low and high water, and her present height 
above high water. When these particulars are furnished, your 
readers may then try the power of their inventive faculties in 
devising some means of helping this little duckling into its own 
element. . WwW. 


Manchester, January 12, 1857. 
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WEEMS’ AND McCRINDELL’S IMPROVEMENTS IN THE WORKING OF METALS, &c. 





Tuis invention relates to those processes employed in the smelting, or 
after manufacture, or working of iron and other metals and their ores, 
wherein air is or mav be used for aiding the action of the furnace or 
furnaces, and consists in heating such air by means of steam-heated 
surfaces. The proposed im rove! system is preferable in practice to 
any of those hitherto adopted, and is capable of effecting the desired 
result with a diminished expenditure of fuel. In carrying out this 
invention to a cupola furnace for melting iron for foundry purposes, 
the air, on'its way from the blowing fan or other blast apparatus to the 
cupola, is made to pass through a number of tubes, or through spaces 
formed by concentric cylinders. 

In applying the invention to smelting furnaces, it is proposed to 
superheat the steam employed for communicating heat to the air blast. 
In a modification of apparatus for carrying out this portion of the in- 
vention, the air is made to pass through tubes, which are themselves 
enclosed in larger tubes, and these tubes are arranged in a furnace, so 
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as to be exposed to the direct heat thereof. It is further proposed to 
cause an air blast, heated to a sufficient degree, in the manner already 
indicated, to blow upon iron or other metal whilst under the action 
of the hammer, or whilst being forged or worked, whereby the metal 
being worked is retained for a lengthened time at a workable heat, 
and much time and labour is thus saved. 

The illustrations show the application of the invention to a com- 
mon cupola furnace for melting iron for foundry purposes, Fig. 1 
being a sectional elevation, and Fig. 2 a horizontal section. A 
fan A is represented as the apparatus used in this instance for forcing 
in the air, or for producing the air blast, and the air is blown by this 
fan into a chamber B, communicating with the heating apparatus C, 
through which the air passes on its way to the tuyeres D, The heat- 
ing apparatus consists, in this instance, of a cylindrical vessel C, of 
sheet iron, titted with tubes KE, passing through it from end to end. 
These tubes E open at one end into the space B, between the blowing 
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fan A and the heating apparatus C, and at the other end into the 
space F, communicating with the tuyeres D, and the air passes 
through the tubes E on its way to the tuyeres. Steam is admitted 
into the cylinder C bythe pipe G, so as to envelope the tubes E, 
whilst the products of condensation pass off by the pipes H. The 
tubes E, being heated by the enveloping steam, impart heat to the 
air passing through them, and it is preferred to introduce steam near 
the exit end of the tubes E, as shown ; the products of condensation 
passing off at the other end, in order that as the air in its passage 
through the tubes gradually becomes hotter, it also comes in con- 
tact with hotter portions of the tubes, and thus takes up more heat 
than it otherwise would. The vessel C is furnished with safety 
valves I, one opening when the internal pressure is too great, and 
the other when it is too little. The steam used may be the waste 
steam of a steam engine, or steam may be generated in a boiler 
specially designed for the purpose. 














“ORD AND WILKINSON’S LOOMS FOR WEAVING. 


PATENT DATED 23RD May, 1856. 





Tats invention is applicable to those looms in which two or more 
shuttles are employed, and consists in an improved combination of 
parts for changing the position of the drop box containing the shut- 
tles, for the purpose of bringing the shuttles in anv required succes- 
sion in a line with the shuttle race. Fig. 1 is an end elevation of a 
loom with three shuttles to which the improvements are applied, and 
Fig. 2 isa front view of part of the same. « is the crank shaft: 3. 
the lay bottom; /', the lay sword ; 4°, the fulerum shaft of the lay; 
6’, the drop box, with three compartments for the shuttles: ¢, the top 
lever by which the drop box is raised and lowered; c!, the link 
connecting the top lever ¢ with the bottom lever d, which is con- 
nected to the drop box by the rod d', The foregoing parts, and all 
others not particularly referred to, are made in the usual manner. To 
the crank shaft a is keyed the pinion «', gearing into the wheel e, 
which hes twice as many teeth as the pinion «, and consequently 
revolves at half the velocity. To the wheel ¢ is cast or otherwise 
attached the cylinder or cam e', which is made with a recess e?; 





the two studs f pass through the cylinder or cam e', and each stud is 
furnished with a spring coiled around it for holding the heads of the 
studs within the recess e% The wheel e, and the parts connected to 
it, revolve upon the stud e°, fixed to the loom side; above this stud 
is the stud g, on which revolve the intermittent wheels g! and g? and 
the cams g° and g‘, the cam g’ being fast to the boss of the inter- 
mittent wheel g', and the intermittent wheel g? withthe cam g‘, being 
fast together, but loose on the boss of the intermittent wheel g'; the 
cams g* and g* act alternately, or, when required, on the bowl c?, 
mounted on a stud fixed in the top lever c. The wheel ¢ has a pin 
projecting from it for giving motion to the mtermittent wheel A, to 
which is attached the barrel i! for the tappet chain /?; the links of 
this chain act on the bent levers i, the object of which will be ex- 
plained hereafter. The elbow levers j take into the notches of the 
intermittent wheels g! and g*, and are for the purpose of retaining 
these wheels in their proper positions while the recess e? passes under 
them; the levers 7 are drawn down by the springs j!, or by 





weights. The operation is as follows ;—The illustration represents the 
various parts in the positions they respectively occupy when the 
lowest compartment of the drop box is in a line with the shuttle 
race, the lever c being held up by the cam g*. As long as the shuttle 
of the lowest compartment is required, the low links of the chain A: 
pass without acting on either of the levers 7; but when a change in 
the position of the shuttles is required, one of the higher links of the 
chain /? elevates one of the bent levers i, and the cylinder or cam et in 
revolving brings one of the studs f in contact with the lever i thus 
elevated ; by this means the tail end of the stud f is acted on by the 
bent lever i, and the head of the stud is made to project beyond the 
recess ¢*, as shown detached in Fig. 3; this head, by taking into the 
notch of the intermittent wheel g', moves it round a sixth part of a 


| revolution, thereby removing the high portion of the cam g* from 


under the bowl c:, and allowing the lever cto drop. If the shuttle in 
the middle compartment of the drop-box is required to be in a line 
with the shuttle race, the bowl c? then drops on the cam gt; but if 
the shuttle in the uppermost compartment is required, both the levers 
? must be raised by two high links of the chain /*, to cause both the 
intermittent wheels g! and g? to be moved simultaneously, by which 
means the bow] c? will drop in the space between the elevations of the 
cams g' and gt. It is evident that by altering the relative positions 
of the higher and lower links in the chain 4* the drop box may be 
raised and lowered, so as to bring the shuttles to the level of the 
shuttle race in any required succession. The illustration shows the 
combination of parts for a loom in which three shuttles are employed ; 
if only two shuttles are required, one of the intermittent wheels gi 
or g’, with the parts acting in combination therewith, may be dis- 
pensed with; and when four or more shuttles are required, the number 
of intermittent wheels, and parts acting in combination therewith, 
must be increased in proportion. 








Mr. MAYAtu’s Patrent.—I{n consequence of a series of successful 
experiments made by Mr. Mayall, photography takes another large 
stride towards perfection. The substitution of paper for the metallic 
plate used in the old daguerreotype, while it avoided the unpleasant 
glare inevitable during the early stages of the art, was attended by 
this disadvantage, that what was gained in perspicuity was lost in 
delicacy. Paper, from its fibrous nature, absorbs the middle tints, 
and hence, in the case of coloured works, the artist was forced by 
stippling to supply the defects of the photographer. The chemical 
properties of ivory render that substance inapplicable to the purposes 
ofthe art, but Mr. Mayall, by a compound of sulphate of barytes and 
albumen, has obtained a material that has the appearance and close 
texture of ivory, without any of the resisting qualities. The middle 
tints of the “negative” are thus accurately reproduced, and by a 
simple wash of colour the artist executes a work equal in finish to 
the old ivory miniatures, endowed with all the truthfulness proper to 
photography. It is estimated that, by the use of Mr. Mayall’s ma- 
terial, a portrait that under the old system would have required a 
month for its completion, can now be finished within two days. The 
method of producing the figure and the background from separate 
“negatives” receives new development from this invention, as the 
nuances of distance become more capable of exact imitation. 

Loxpon CoaL Trape.—The following particulars show the trade 
in 1856 as compared with that of 1855: 








Ships. Tons. 
Seaborne.—In 1856 .. ..) .. 10,844 3,119,884 
In 1855 10,734 3,016,868 
Increase .- 110 103,016 
Tons. cwt, 


1,271,700 4 


By ~ailways and Canals.—In 1856 
1,161,086 0 


Em BG55 2. 0s ce 

Increase 110,614 4 

Total importation of coals by ships, railways, 

and canals in 1856 .. .. .. «. «. «. 4,391,584 4 

These particulars have been compiled by Mr. J. R. Scott, Registrar 
of the Coal-market, London. 





January 16, 1857. 
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TO CORRESPONDENTS. 

Loco (Stratford).— The ratio of the forces may probably be taken at 6 to 1, but 
in practice the question would depend upon the size of the ball and thickness of 
the metal. As in the case of the flue of a boiler, want of perfection in the 
JSorm would render it incapable of bearing anything like the pressure which it 
would do if the form were perfect. On this account it is never considered safe 
to make the thickness of the metal of which a flue is made less than that 
required supposing it subjected to internal pressure. 

P. 1. E.—Scientific men do not agree upon the question of the compressibility of 
water, but for all practical purposes it is incompressible. The specific gravity 
probably increases in a very slight degree according to its depth. A cannon ball 
would sink until it reached a medium of the same specific gravityas iron; 
but at great depths there are supposed to be strata of various densities, so that 
the ball might meet with a medium of sufficient density to float it before 
it reached the solid rock. 

W. L. (Rochdale).—7he Commissioners’ Journal és published ticice a week, 
the price being 2d. for each number. The Journal is published at the Patent 
Office, Southampton-buildings, Chancery-lane. 

OssEnver (Pendleton) and Jack Suarp (Longsight).—You had better send 
your communications to the Editor of the Nautical Magazine. We jail to 
discover any mechanical ability in the individual in question, as he appears 
to have been eventually hooked. 

Enotneer (Brussels).—The correct distance is 21 miles; the greatest depth of 
water about 90 fathoms, which is in about the centre of the Channel, The 
mean depth is probably about 40 fathoms. 

I. R. L— We believe soldering would answer your purpose. 

P. B. (Lille).— We think Berthollet'’s “ Treatise on Dyeing and Bleaching” 
will afford you the information you require. The latest improvements will be 
Sound amongst the recent patents, abstracts of which have appeared in THE 
ENGINEER, under Class 3. 

J. McD. (Shrewsbury.)— We will examine the plan and let you hear. 

ALLEN anD Mitwarp (Battersea.)—Your letter can only appear as an ad- 
vertisement. 





DEPOSIT IN BOILERS. 
(To the Editor of The Engineer.) 

Sir,—In the last number of Tue Enctveer I find a letterfrom a Manchester 
correspondent, signed Aerigentis, on “the deposit of boilers,” in which the 
writer observes, “I am of opinion we are in great danger of an explosion, 
as it seems to me that if the scale was suddenly to become loose, the water 
would come into contact with the hot plate, and cause a very rapid genera- 
tion of steam. He then asks some of your correspondents how to remedy 
the evil. I have to assure your correspondent that he may set his mind 
at rest as to the danger he anticipates, there being no evil to be remedied. 
The generation of steam is just as rapid before the scale becomes loose or 
drops off, as after it has done so. No possible danger can arise from any- 
thing that has the character of scale, or incrustation, whether adhering to 
the plates of the furnace or boiler, or detached from it; for this reason, 
that it is an absolute and good conductor of heat, whether thick or 
thin. It can, therefore, have no prejudicial effect on the iron. On 
its becoming loose and separating, and which takes place when the 
boiler-plates are cool, it falls to the bottom, and though even in 
large quantities can have no effect beyond obstructing the circu- 
lation of the water. I am now breaking up a boiler that has 
been eight years at work, and although to the last it was a good generator 
of steam, the legs or water ways are literally blocked up with the fallen 
mass of scale, not unlike a mass of broken-up ice, These pieces of scale 
are often an inch thick, and may be polished like marble. The real dan- 
ger to the plates of boilers arises, not from scale or incrustation in any 
state, but from the mud-like, soft sediment which settles down on the 
boiler being at rest, and if accumulated in any place becomes thick, 
and even hard; in this state it is a serious non-conductor of heat, obstructs 
its passage to the water, and thus allows it to accumulate in the plate, 
which, consequently, becomes over-heated and causes its injury and liability 
to be burned, cracked, or blistered. I have in my treatise on Combustion, 
chap. 12, given demonstrative proofs of these facts, 


Liverpool, Jan, 13, 1857. Cc. Wye WILLiaMs. 





PRESSURE ON STEAM VALVES. 
(To the Editor of the Engineer.) 
Sir,—Perhaps some of your readers will inform me how the steam pressure 
on a slide-valve of an engine is practically calculated. Should the whole 
area of the valve be taken, or supposing the thin parts to be covered by 
the slide, only the area of such parts ? A ConsTANT SUBSCRIBER, 
January 13, 1867. 





MEETINGS FOR THE WEEK. 
InsTITUTION OF CiviL ENGINKERS, Tuesday, January 20, at 8 p.m.—Dis- 
cussion upon Mr. Window's Paper on “ Submarine Electric Telegraphs.” 
Society or Arts, Wednesday, January 21, 8 p.ra.—"“ On the Proposed 
Honduras Interoceanic Railway,” by Mr. E. G. Squier. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
is half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, MR. BERNARD Luxton, Engineer-office, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tue Enatneer, 32, Bucklersbury, London. 
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NOTE BOOK. 


WHAT ARE WE TO DO WITH OUR STREET TRAFFIC? 


WE are assuredly a slow moving people when any new 
thing is to be done, and very slow to improve upon old 
things. Even in the face of palpable and useful examples 
we fail to act upon them till we see them before our eyes, 
with the spirit of competition to stir our commercial energy, 
and then we usually act by most absurdly overdoing the 
matter. It is a very difficult thing to start a new railway 
undertaking, but not at all difficult to start two or three 
competing ones. 

And even thus, no doubt, we shall find it when the first 
street or suburban railway shall be put in operation in this 
kingdom, similar to those which have existed for many 
years in the chief cities of the United States, and thence 
imported to the suburbs of Paris. If these strect railways 
in any way interfered with ordinary traffic or the passage 
of other vehicles, the difficulty would not be easy to get 
over; but experience has shown that no such difficulty 
exists. 

The economy is so obvious, that it is marvellous how the 
system has been so long in abeyance in London and its en- 
virons. It is equivalent to multiplying one horse by four, 
whilst making a road capable of being maintained at about 
one-fourth of the expense of ordinary pavement or McAdam. 
The idea of a railway in a street at first startles those un- 
accustomed to the idea, as an infallible mode of running 
over passengers ; but the fact is that the railway provides 
and necessitates a special path for the omnibus or carriage 
travelling in it, and at once effects the means of enabling the 
passengers to keep out of the way. And with regard to 
speed, the facility of using breaks on the rails renders 








stoppage in emergency much more easy than the pulling up 
with horses, 

There are other things also to consider: London streets 
cover sewers, and water pipes, and gas pipes, and vaults, and 
other matters. When it is required to get access to them 
the paving or McAdam has to be taken up, and the street 
is, for the most part, wholly stopped for the transit of vehi- 
cles. But with rails laid down it becomes a very practicable 
thing to support the rails with temporary cross timbers 
and planks laid on them for the horses ; in which case the 
excavator can go on below while the vehicles continue their 
transit with passengers along the rails. 

By the term tramway we are accustomed to understand 
flat plates of metal, with raised ridges trammelling or 
guiding the wheels. By the term railway we understand 
rails on which the wheels are guided by raised ridges on the 
wheel tyres. In either of these cases both rails are required 
to keep the wheels in track, and consequently complicated 
and expensive points and crossings are required for chang- 
ing the tracks. This would render the ordinary kind of rail- 
ways very inconvenient in streets. 

Our friend Mr. W. Bridges Adams, whose inventive 
faculties seem never dormant, has just specified two plans 
for the construction of street railways: both are novel, and, 
without giving them unqualified —— appear to us to 
fulfil the requisite conditions, mechanically ; and beyond 
that to be the most economical as yet presented to the pub- 
lic. The first and in our opinion the best plan is adapted to 
receive the wheels of the ordinary omnibus; the second re- 
quires wheels with peculiar flanged tyres; but both sys- 
tems admit of the vehicles being guided by the wheels of 
one rail as well as by both, and he gets rid of all difficulties 
with regard to points and crossings. 

A notion has prevailed that light rails are sufficient for 
street purposes, because the vehicles running on them would 
be comparatively light. But if light rails be used, they 
require to be supported on sleepers and guarded by paving, 
to prevent their being damaged by the transit of coal 
waggons and other heavy vehicles over them. It is there- 
fore far simpler and better in all ways to have the sufficient 
strength in the rails themselves, as obviating difficulties in 
laying down and in repairing and when excavation is 
required beneath them. 
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Fig. 1 shows in section, and Fig. 2 longitudinally, a 
portion of one rail with its tie bar to connect it to the 
opposite rail at such a gauge as will serve for the wheels of 
the ordingry omnibus. A is the rail, B a block of cast iron 
about twelve inches in length, fitting the rail channel, and 
to which the rails are bolted with one or two bolts in each 
rail end, thus forming a firm joint connecting the rails into 
a continuous box. A lug on the casting ¢ has a hole 
through it which receives a round tie-bar d, keyed in. D 
the wheel and tyre. The rails are laid in ballast or 
McAdam, the upper edges of the ribs being level with the 
surface of the road. The bearing surface will be ample for 
the loads required; but under peculiar circumstances a 
packing of longitudinal plank may be applied beneath them, 
not part of the structure, but simply as elastic bearing 
surface. Thus the whole system will consist of five types 
or points: the rail—the joint-casting—bolt—tic-bar and 
key; but if preferred, the tie-bar may be formed with a 
hole at each end to take two of the bolts, dispensing in that 
case with the lug. 

It is obvious that the form of rail is that of the ordinary 
double T, used in a new mode, being laid flat instead of 
vertically. This affords a facility for using the old rails 
which are worn out in railway serviec. While the heads 
of the rails are worn and abraded by the engine wheels 
the side channels are left intact; and for the street rail- 
way the side channels only are required. A very con- 
siderable economy is thus achieved, as there is always a 
plentiful supply of worn rails accruing from the railways ; 
and the fresh bolted rails supply the holes for securing them 
to the cast blocks without need of labour in punching. 

The rails thus laid are secured in the ground like a long 
ladder with rings fifteen feet apart, which key them down 
in the ballast or McAdam at a minimum of labour. The 
ordinary omnibuses running on them may be drawn by 
onc horse instead of two ; and as the turning off the rails 
will be a matter of no difficulty at any point, the principle 
does not prevent the circulation of the vehicles where no 
rails exist. 

It is obvious that the edge rail has one advantage over 
rails thus laid, by its elevated position keeping it free from 
dust, whereas dust may fall into the channel lying below 
the surface. This difficulty is easily obviated by a spring 
scraper attached to the vehicle, which can easily be sus- 
sanied when the vehicle leaves the rails. But, as the 
guidance of the vehicle can be performed by one rail only, 
the opposite rail will not necessarily need a channel, but 
may be formed with a plain surface, or even granite curbs 
may be used, though very inferior to an iron surface. 

Though this system is adapted for existing omnibuses, it 
is not exclusively so. It is clear that a much better class 
of vehicles may be en. ployed in conjunction with them, with 
all the space and convenience of railway carriages. 

The advantages will be, increased speed, absence of noise 
both to the passengers and dwellers along the line, di- 
minution of wear of vehicles, easier transit, diminished 
amount of haulage power required, and greatly diminished 
cost of repairs of road. 

The cost of laying down these railways, material and 
labour included, supposing old rails to be used, will not ex- 
ceed £800 per single mile, Taking jnterest, depreciation, 





and expenses at ten per cent., this would be £80 per 
mile per annum. 

The distance from the Strand end of Waterloo-bridge to 
the Crystal Palace, passing by the Elephant and Castle by 
the ordinary road, is eight miles, 

Thus for an outlay of less than £1,000 per annum, a 
horse railway could maintained, delivering passengers 
at the upper level of the Crystal Palace, within the hour, 
from the Strand. 

One hundred double omnibuses might be at continuous 
work on this line if the demand required them, carrying 
2,000 passengers. 

But it would not be merely the Crystal Palace, but the 
constantly-increasing dwellings in the neighbourhood that 
would need supply of transit; putting people down at 
their own doors or within short distances, a condition which 
high speed railways of the ordinary class cannot fulfil, 
and a want in railways which this class of line is precisely 
caleulated to supply from railway stations to building 
localities. 

Supposing fifty omnibuses to be at work from the Strand 
to the Crystal Palace, one horse, with assistance at certain 
strect points of the line would do the work for each. It is 
obvious that the mere saving in this item would pay the 
whole expense of the line with a large profit in addition. 








Fig 3 shows a section and Fig. 4 a longitudinal view of 
a similar arrangement formed with bridge rails reversed. 
A are the rails, B, the joint castings, C the lugs, and the 
tie-bar. 1D the wheel and ribbed tyre. The advantages of 
this rail over that last shown are, that it has a broader 
bearing surface on the ballast and greater depth to resist 
deflection. But in this case the wheels on one side of the 
carriage will require to have flanges to keep them in track. 
Flanges may be applied to the wheels on both rails, but in 
such case it will be required to lay the rails with more 
exact parallel. Where flanges are used only on one side, 
slight inaccuracies are of little consequence, The appear- 
ance of this rail on the surface of the ground would be like 
that of the cart gutters used to carry rain from the houses 
across the side pavements. Spring scrapers would be used 
for the channels to clear out the dirt. As in the former 
case the ordinary bridge rails, worn out with engine work 
are perfectly applicable to this system. 

On the narrow gauge with the cross sleeper system, the 
sleepers spaced three feet apart, are equivalent tolongitudinal 
rails twelve inches wide. On this amount of bearing locomo- 
tives run with six tons on each driving wheel. The bridge 
rail six inches wide is therefore equivalent to sleepers spaced 
six feet apart, and should be equivalent to three tons on a 
wheel, al as in practice on the highways they might well 
never exceed two tons on any wheel, the bearing surface 
will be ample. 

It is obvious that this system is equally available on 
country roads as in urban streets ; but the simplest appli- 
cation in the first instance will be for the supply of suburban 
transit and intereommunication with railway stations and 
with neighbouring towns and villages. By means of the 
iron rails, almost without outlay, and simply arranging 
with parishes and road trustees, railway companies have it 
in their power to provide practicable branch lines for their 
customers. In the flats of Lincolnsnire the Great Northern 
has a larger scope. In Cambridgeshire the Eastern Coun- 
ties may cheaply enlarge their system ; and over the river 
flats along the course of the Thames, this system affords the 
means of achieving effective transit at the cost of hundreds 
instead of wanton, by Some such system as this would have 
enabled the South Western to get cheaply from Nine Elms 
to Waterloo. It would enable them now to extend from 
Waterloo to London Bridge. It would enable them to get 
cheaply to Charing Cross over Hungerford Bridge, or 
Waterloo or Westminster, or by Battersea New Park 
Bridge to Hyde Park Corner. And the bridge rail plan 
laid as proposed would, with a slight modification of pack- 
ing below, serve for traction by light engines with small 
wheels adapted for all the speed required in cities and their 
environs. We recommend this to the serious consideration 
of railway companies as well as the larger class of people 
interested in preventing impediments in passenger transit 
through cities ; and we give the subject this prominent posi- 
tion, as the time is at hand when some scheme must be 
determined upon for relieving our streets, now crowded to 
excess, and at certain times all but utterly impassible for 
traffic. 

COLONISATION (CANADAS). 
Tne natural resources of wealth of our colonial empire far 
exceed those of the mother country—thas holding out to 
our surplus population of every class a field of industry, 
whose importance cannot be over-estimated. It is, how- 
ever, a field which, like too many fields in the hands of 
non-resident authorities, has hitherto been very much neg- 
lected ; but now that it has fallen into the hands of local 
governments things are assuming a more promising appear- 
ance, the pioneering hardships formerly experienced being 
greatly mitigated. Still, with all the improvements taking 
place, our colonies require the hearty industrial co-opera- 
tion of the mother country to aid them in their endeavours 
to advance the welfare of newly arrived settlers, and to 
establish on a permanent basis the prosperity of the arts 
and sciences. It is only when this is done that the full de- 
velopment of the seotestive resources of our colonies can 
be realised for the ultimate benefit of ali classes of society. 
Ina word, a healthy prosperous state of colonisation calls 
for the enterprise of the mother country no less than that 
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of the colonies themselves, the two reciprocating together. 
Let us take our Canadas in illustration of this conclusion. 

One of the most important improvements in British 
North America is the opening up of the country by a great 
main trunk railway, affording Canada West a direct com- 
munication with the sea board at all seasons of the year. 
In the execution of this great work the Canadian Govern- 
ment have found it necessary to appeal to the mother 
country, not only for a large amount of the capital invested, 
but also for engineering talent; and in the further opening 
up of the different provinces by arterial railways, so as to 
mect the wants of the country and make the large trunk 
railway pay, a further draft upon British capital and engi- 
neering talent must obviously be made; for the mother 
country has got a surplus stock of both to spare while 
Canada is deficient. 


To open up a colony with the necessary amount of 


trunk and arterial railroads which it requires—to divide it 
into farms—erect farm-buildings and labourers’ cottages— 
to bring steam to bear upon the reclaiming and cultivation 
of the soil, and to build manufacturing and commercial 
towns so as to provide comfortable homes for settlers—the 
surplus population of all classes of the mother country 
immediately on their arrival in the colony, is doubtless a 
great proposition ; and, however different from that which 
has hitherto been reduced to practice, or is likely to be so 
for the future, it is nevertheless that which ought to be 
reduced to practice both on the score of economy and utility. 
The mother country and the Canadas, therefore, ought to 
take this proposition as a rule for future guidance, reducing 
it to practice as nearly as possible. 

According to this rule, the engineer, it will be seen, 
ought to act a prominent pionecring part in laying the 
foundation of a healthy state of colonisation. Hitherto it 
certainly cannot be said he has taken a very active part, 
for the first stage has ever been a rude state of agriculture, 
accompanied with a corresponding state of manufactures 
and commerce. <A log house in “the bush,” miles from 
any other human habitation, with its occupant making his 
own furniture and farm implements, and bartering the 
produce of his allotment for English manufactures some 
twenty, thirty, or forty miles from home, may be taken as 
the best evidence of this. Such a state of things could not 
be endured in the mother country; and even in the 
Canadas how many have sunk into a premature grave from 
their efforts! After the first and second generation when 
the country became more populous, and when allotments 
were beginning to be purchased with from ten to sixty 
acres of reclaimed land, by a more opulent class of settlers, 
amore scientific state of things also began to arise; but 
the case of the unfortunates who were expatriated from the 
mother country by stern necessity, and who arrived in the 
bush penniless, or only with as much as secured an allot- 
ment, was often trying in the extreme, forming anything 
but a proper foundation on which to build the social fabric 
of a British colony. Now, however, that the Grand Trunk 
Railway is opened, and through tickets issued from our 
principal sea-ports, it is to be hoped that a more economical 
and prosperous state of things will be experienced under 
the pionecring hand of the engincer, inviting the surplus 
population of all classes in the mother country to embrace 
emigration, and reclaim and people one of the finest 
territories of the habitable globe. 

The hinge upon which this great national question of 
making suitable provision for newly arrived settlers of all 
classes of socicty turns is simply this—Can we p/ant our 
surplus engineers in a colony? ‘That we have a surplus of 
them is plain; (we will not at present inquire why it is so). 
and we may further add that the question comes home to 
engineers of every class—Can they make their labours pay 
in British North America ? Can they increase the productive 
resources of the country on the one hand, and reduce its 
expenditure on the other, so as to secure ample remune- 
ration for themselves and interest on the capital they invest 
in the permanent iniprovement of Canadian agriculture, 
manufactures, and commerce? Both in Upper and Lower 
Canada there is a wide and promising field for improvements 
of this kind. Can the Canadian Legislature organise the 
necessary industrial machinery for the execution of such 
improvements, apportioning the expenditure fairly over 
town and country, so as to derive a revenue therefrom 
sufficient to pay redeeming interest on the capital thus 
invested, and also so as to enable settlers to pay this inte- 
rest with more ease than they are now able to pay their an- 
nual expenditures, according to the present state of things ? 

That all this is possible were things at home in a proper 
state cannot be doubted by any of our readers acquainted 
with the natural resources of the Canadas, and the benefits 
which would be derived trom the issue. 
But, unfortunately, things are not in avery good state in 
the mother country—more, perhaps, owing to the * colonial 
bugbears ” than anything else, rendering emigration not a 
very popular houschold word, even in the cars of those 
who ought to lead the van of progress westward. Bat we 
welcome the proposition of through tickets to the Far 
West, as enabling emigrants, and those wishing to examine 
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LAND BEST DEODORISER FOR TOWN SEWAGE, 


THE experiments of Professor 
the Royal Agricultural Secicty of J 


THI 
Way, consulting chemist to 

g ngland, and of the Rev. 
Mr. Huxtable, with many others, as the sequel will show, 
prove that the soil is the best and most economical deodo- 
and so satisfactory have results been, in 





riser of sewage ; 
every ease, and so completely is the soundness of the pro- 
position established in the mind of the agricultural public, 
that it would be superfiuous to advance proof in its support. 

We may, however, review the facts of the case for the be- 
nefit of those of our readers not practically acquainted with 


them. From time immemorial, for example, farmers have 


been familiar with the fact that grass and fallow lands 
swallow up the droppings of sheep and cattle very quickly, 
allowing but little loss of manurial clement to escape, taint- 
ing the atmosphere with its smell; at first a slight smell 





such, to caleulate the cost of 





TRE SSSR SES 


is experienced, and this may endure for a short time ; but 
in no case can the former loss be avoided, and the latter is 
much less under this than any other plan of application. It 
ought always to be borne in mind that the question at issue 
is a comparative one between the two practices of solid and 
liquid manuring, as to the greatest waste of manurial cle- 
ment sustained during the application. Now, experience 
proves that a greater waste is sustained during the applica- 
tion of farm yard manure, town manure, or any other 
solid manure, as guano, than during the application of the 
same kinds of manure in a liquified form. Loss is sustained 
in both cases ; it would be preposterous for the advocates of 
either system to deny this, but the greatest loss is sustained 
in the former case, and, therefore, those who propose deodo- 
rising town sewage ought not to overlook this fact when 
discussing cither the manurial or sanitary effects of the 
liquid system. If they would visit carly on a summer 
morning a fallow field in which a thousand sheep were 
folded, and arouse them from their lairs, they would soon 
find liquid manuring on what may technically be termed the 
natural system, when much less smell will be felt a few 
minutes after the removal of the flock to grass than on 
entering a fold where farm yard manure was being applied. 
The strong smell arising from fish-dung may be felt quite 
pungent at the distance of more than a mile. Under such 
circumstances it were difficult to say what loss of manurial 
element is sustained in the application. 

The modern system of feeding sheep off turnips, also 
proves that dry porous soils are greatly fertilised by drop- 
pings, and that even on very sandy soils little or no waste 
takes place in the shape of smell, although pure sand is 
not a good deodoriser. No doubt on sandy land the me- 
chanical action of the sheep’s feet, consolidating the 
soil and excluding draught, is beneficial, and that this would 
be wanting in the application of sewage to sandy soils, as 
we proposed in a previous article; but then the liquid 
manure from the jet has also a consolidating effect, 
while the purest sands, as the Musselburgh sands, Edin- 
burgh, soon acquire a sufficiency of decomposing vegeta- 
ble matterto retain ammonia. Moreover, the keeping sandy 
soils full of decomposing vegetable matter always in a moist 
state greatly tends to increase their absorbent powers of*re- 
taining ammonia. It is only when such soils become dry 
and “burned up” ander a scorching sun that the great 
waste of manure takes place in them, for in “ dripping 
years,” as it is said (wet seasons), they produce abundant 
crops, thus proving that they supply manure or food in 
abundance to plants. 

But the best example for illustration is the liquid manure 
system practised in Ayrshire, at Tiptree Hall, &e. Xe. 
We might here advance an abundance of argument in detail 
in support of the deodorising qualities of soils of every kind, 
but as we hope this practice will be fully examined by the 
Treasury Commission, we shall therefore not anticipate 
the result of their labours. 

We have only further to notice on the present occasion 
the experiment of Professor Way, given in his evidence 
before the Board of Health. The experiment was made 
with sewage from Barnett’s-court; it therefore must be 
taken as direct evidence in favour of the utilisation of the 
sewage of the metropolis in a liquid form, and of the 
deodorising quality of land. A quantity of loamy soil was 
placed in a glass cylinder to the depth of only six inches 
(the depth ought not to have been less than a foot) to serve 
as a filter, upon this the sewage was poured and began to 
pass through in ten minutes, tiltering slowly—the space of 
two hours being required for a quantity equal in weight to 
the weight of the six inches of earth to pass through. All 
the insoluble matter was arrested by the soil with the 
nitrogenous and ammonaical matter it contained. The clear 








filtered liquid containing the soluble matter held no potash, | 


no ammonia, or nitrogen in any form, and no phosphoric 
acid, the six inches of soil thus depriving the sewage of all 
its most valuable manurial ingredients. Now, in this 
experiment, it must be observed, that the quantity of sewage 
used was many times greater than that which would ever 


be so in the application of the sewage of the metropolis to | 
| in 1855, where he devoted himself during three months to 


land, while the depth of the soil would be some two or three 
feet in the ease of sandy land, or indeed any porous 
soil, instead of six inches as in the experiment; dificrences, 
our readers will at once perceive, greatly in favour of the 
deodorising effects of the soil, and the utilisation of the 
sewage applied in its natural or liquid state. 
THE MANBY FUND. 

A MEETING was recently held at the Institation of Civil 
Engineers, for the purpose of considering the steps to be 
taken to acknowledge the services rendered by Mr. Charles 
Manby, during his tenure of the office of Secretary. It is 
well known to the engineering profession that, in the early 
part of last year, Mr. Manby retired from the more active 
duties of the office, and has since continued, and has lately 
offered to continue, his services, gratuitously. The present 
was, therefore, thought to be a fitting moment to mark in 
some substantial manner the high regard and esteem which 
the profession generally entertained for that gentleman. 
At this mecting a committee was appointed, who com- 
menced their labours by determining to limit cach indi- 
vidual subscription to two guineas—with the view, as it 
was asserted, of making the testimonial as general as pos- 
sible. Whatever may be the result of this restriction, there 
is, undoubtedly, a wide-spread dissatisfaction that it was 
not lett quite unlimited. We understand that already 
about 150 of the members and associates have sent in their 
contributions to the fund; and it can scareely be doubted 
but that a very large majority of the members of all 
classes will most willingly subscribe. It is understood that 








-a similar movement has been made by his private friends, 


who have determined that the amount they collect shall at 
least equal that derived from the institution. 

Mr. Manby’s career has been an eminently practical one. 
At avery early age he was apprenticed to the Horseley 
lron Works and Engine Factory, of which his father, 
Mr. Aaron Manby, was the managing partner. There he 
worked up from the pattern shop through all the branches, 
until he was sent up to London to work as a millwright at 
the West India Docks, under Mr. Rennie, and was a short 
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time in the drawing office of Mr. Telford. To him was 
entrusted the construction and erecting of the first pairs of 
oscillating cylinder marine engines, and, about the same 
time, he superintended the construction of the “ Aaron 
Manby,” the first iron steam vessel that ever went to sea, 
and, under the command of Captain (now Admiral Sir 
Charles) Napier, he worked the engines in her trial voyage, 
carrying a cargo direct from Paris to London without 
trans-shipment. He was then employed for Manby, Wil- 
son, and Co., in the erection of the Paris Gas Works, and 
the Clarendon Engine Factory, where he was for some 
years occupied in the manufacture of steam engines and 
machinery for French works, and greatly contributed to 
the extension of the iron trade in France. After the 
erection of the new engines and machinery for the Govern- 
ment tobacco manufactory at Paris, he entered the French 
Government service, and there won the decoration of the 
Legion of Honour, subsequently conferred upon him by the 
present Emperor. Just before the Revolution of 1830, he 
became connected with the Beaufort Iron Works, South 
Wales, of which he was the manager for some years, prac- 
tising his profession at the same time in that neighbour- 
hood. He was then, for a short time, connected with 
the Ebbw Vale Iron Company, and for them introduced 
several modifications in the rolling of rails, especially the 
double table parallel form, first made by that firm from a 
sketch by Mr. Joseph Locke, then the engineer of the 
Grand Junction Railway. He next removed to London, 
and for some time practised his profession, and was much 
consulted in the warming and ventilating of large buildings. 
On an emergency his aid was sought to supply the place of 
Mr. Thomas Webster, then the Secretary of the Institution 
of Civil Engineers, and this led to his ultimately accepting 
the position of Secretary, which he has held for upwards of 
seventeen years. 

Mr. Manby, besides the zeal that he has displayed in 
keeping the institution in a state of efficiency, increasing 
the number of its members, and improving its finances, has 
been no less assiduous in maintaining its reputation for 
utility, by placing before the society a constant series of 
scientific memoirs, and by inviting—which his intimacy 
with men of eminence allowed him to do—those who were 
best able to take part in the discussions, and throw farther 
light on the subjects. During many years the institution 
has never flagged, but has, on the other hand, grown 
in reputation and importance, extending its numbers 
from under 400 to upwards of 800 members of all 
classes. One branch of Mr. Manby’s labours has been 
the maintenance of the annual conversazione of the 
President. These, instead of being the same tea-and- 
bread-and-butter meetings of other socicties, have acquired 
a peculiar feature, and become the yearly exhibition of en- 
gincering and mechanical and artistic progress. By Mr. 
Manby’s assiduity the most interesting models of each year 
have been brought together, occupying a considerable space, 
and constituting a collection, the opening of which on each 
occasion has long been eagerly looked forward to. To make 
this really effective it was necessary to have suitable spec- 
tators, and Mr. Manby drew to the converzaioni the lead- 
ing statesmen and personages of the metropolis with a 
entertaining the 


fecling of pleasure, but likewise 
conviction that it was a matter of duty to be 
present, and for which Wellington would leave the 


Lords, and Peel the Treasury or St. Stephen’s. These ex- 
hibitions, together with the like institution by Mr. Francis 
Whishaw at the Society of Arts, have undoubtedly had 
great influence in the establishment of those prominent and 
periodical exhibitions of the manufacturing arts, which are 
now recognised institutions among us. Indeed, there have 
been few of these institutions framed without the personal 
aid, counsel, or co-operation of Mr. Manby, for to him not 
only engineers, but other public men, resorted on such occa- 
sions, as to one who was able and willing to give assist- 
ance, and did freely give it for every deserving purpose. 
This action of Mr. Manby, as an adviser and centre of com- 
munication, was not confined to the Hyde-park Crystal 
Palace and other Great Exhibitions, such as that of Paris 


the duties of vice-president, to the great gain of all his 
countrymen who applied to him for aid, whether they were 
engineers or not. Very many are the great public ques- 
tious or undertakings at home and abroad on which an 


| appeal has been made to him, and he has been the means of 
| helping forward many an older and younger member of his 





profession. 

These services are not very well known; but there is 
little of what Mr, Manby has done or can do that is known 
to the public. Those who attend the conversazioni cannot 
fail to recognise his sympathy with artists, for Mr. Manby 
is an artist himself, and there are few architects have 
greater taste in internal decoration, as exemplified on many 


oceasions at the Heymarket and Adelphi Theatres, and in 
the Assembly-room he built in Whitehall-place for Sir 
John Rennie. 

The signal service rendered by Mr. Manby in the arrang- 
ing and carrying out, unaided, the triumphant reception 
and journey through this country of Marshal Soult, at the 
period of the coronation of her Majesty, must not be omitted. 
This was perhaps more conducive than any other event to 
the good understanding between the two nations of France 
and England. He has long been a Fellow of the Royal 
Society, and is also connected with most of the scientific 
societies at home and abroad. 

Mr. Manby is now the London and forcign representa- 
tive of the great Newcastle locomotive and marine engine 
firm of Robert Stephenson and Co. Ile remains connected 
with the Institution of Civil Engineers, with the title of 
Secretary, but the chief part of the duties of that post will 
devolve upon Mr. James Forrest, the Assistant Secretary, 
who has himself for fourteen years been more or less 
intimately associated with Mr. Manby in his secretarial 
duties, and for the last four years held a similar office at 
the Society of Arts. 

IMPROVEMENTS IN TEACHING DRAWING. 
Ir is the invariable practice of one of our most eminent 
engineers, when a youth applics for a situation in his office, 
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to set him to draw a straight line. The test may seem 
simple, but, judging from the number who come out from the 
trial successful, it is anything but easy. We do not mean 
that the thing per se is one of any formidable difficulty, 
but rather that defective education generally renders it 
such. We imagine there can be no question that this has 
been the weakest point in our modes of education. Being 
a thing easily available for the purposes of the empirical 
educator, it has been almost universally scized upon for 
beguiling fond parents into the agreeable notion that their 
children were prodigies, and, above all, that their school- 
master was the cleverest of — And truly he was a 
wizard of no mean power, f or he generally managed by 
skilful touching the week before “ bre: aking” up,” to trans- 
form a mass of meaningless pencillings into wonderful 
pictures, to the great subsequent delectation of mamma 
and papa. 

This picture-making method of teaching drawing was 
too valuable to the empiric to be given up, ruinous as were 
its effects on the pupil. Its displacement must therefore 
come from without, and moreover must be pervade bya 
strong hand, for abuses are the most difficult of all things 
to remove. 

The first step in the innovation was the establishment of 
the Schools of Design in Spitalfields and Birmingham, in 
1842. Gradually these schools were multiplied, until ir 
1852 nineteen Schools of Design were in operation. The 
method employed in these schools was directly the opposite 
to that in vogue hitherto, and went immediately to the 
great purposes of teaching drawing—fthe education of the 
eye and the hand. As this “could obviously never be effected 
by drawing old cottages whose forms were as irregular and 
uncertain as the caprice or incompetence of the student 
could wish, or by filling an incorrect outline with rude 
shadows, in which all the princi ples of chiaro scuro were 
set at defiance, the cottages and the shadows were at once 
thrown overboard—the only rational thing to be done under 
the circumstances. Tor these were substituted geometrical 
figures or conventional arrangements of flowers or foliage 
in outline—all thoroughly severe in form, and generally 
balanced by a reduplication of the same form, the famous 
straight line being the starting point. Here, then, was some- 
thing simple and intelligibl —somcthing in the imitation of 
which the student could himself infallibly discover his de- 
partures from accuracy and correctness. ‘This was evidently 
beginning at the beginning, and ination the alphabet,— 
the straight lines—and the monosyllables— the squares 
and triangles—before attempting an claborate essay in 
the shape of a drawing involving the difficulties of form, 
perspective, and chiaro scuro. Mr. Dyce at once prepared 
an elaborate series of such examples for the use of Schools 
of Design, which stil] remain the standard examples for 
the teaching of outline drawing in all efficient drawing 
schools. 

Up to this point at least—the mastery of outline drawing 
—we hold that all persons who learn drawing for any pur- 
pose whatever, whether with a view to subsequent artistic 
studies, whether as an accomplishment—or w hether for the 
purposes of the engineer, the manufacturer, or the workman 
—thus far at least all ought to keep company. 

No one can believe, unless in some rather unusual way, he 
has been convinced of the fact, how incapable we are natu- 
rally of seeing correctly. It is nota matter of will. We 
really have not the power until by some cdueative process 
it has been educed. Yet, defective as the eye is, it isalw ays 
ahead of the hand, just as in every thing our ideal is beyond 
our power of realisation. If the eye will not see accurately 
much less will the hand draw accurately. Outline drawing 
is, therefore, just the thing to meet this common went, and 
to give to a schoolboy the first and fundamental notion 
which the educator has but just put into his category. 

It is passing strange that all our schemes of education 
have left out of view the very organ which has more than 
all others to do with our pleasures and our busi 
and every kind, which is the medium through which almost 
every thing that is beautiful reaches us, and which has 
more than all the other senses put tegether to do with the 
daily occupations of life. ‘Taking the lowest view of the 
the matter, if our servants had been taught to draw they 
would not annoy us by placing the chairs awry, or by Jay- 
ing the knives and fork s in disorder. If our workmen 
had been well trained in this respect they would not so 
often spoil or disfigurc bo articles they make, and would, 
moreover, be independent of the rules of thumb by which 
most of them are enslaved. 

Circumstances have, however, obliged us to look at the 
matter from another point of view, and to act in that direc- 
tion, thouch, as the greater involves the two, al classes will 
evidently be benefitted by this new impulse. The Great Es 
hibition of 1851 demonstrated our great deficiency in all mat- 
ters of taste. At the root of this deficiency was the want of 
Art instruction. As a necessary result a grea 
then given to this import: natter. Already an edue: 
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;ENERAL Screw Company.—We have satis- 





faction in stating that the arran ents f r of the fine 
fleet of the General Screw Steam Shipping to a new 
company have been brought to a satisfactory conclusion. It is 


anticipated that the vessels will be actively employed between this 
country and the British and Brazilian coasts within a few weeks. 
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ments in steam boilers,” 

3015 Tuomas Wuirr, Sh 1, Lincolnshire, “A new or * improved manu- 
facture of boots, sh« other coverings for the feet. 

3019, CHARLES CAVE WILKINSON, —— street, Pentonville, London 
improvement in carving forks. t edt 20th Dee » 185i 

3021. Roper’ Gipson, Hull, Yorkshire, ” An improved self-acting a 
ratus for signalling on railways.” 

3023. WILLIAM JAMES PAYNE, Waterloo-read, Lambeth, * Cc 
ments in casting and finishing cocks for general purposes,” 

Louis ANTOINE LANG, Paris, “* A new system of rotary motion for all 

ds of vehick : 

WituiamM Henry Stratton, Lambeth-walk, Lambeth, ‘ Improve- 
ments in the fire-doors of furnaces.” ‘ 

3033. EDWARD STANFORD, Charing-cross, W¢ 














ways, 








ain improve 











tminster, London, *‘ An im- 








provement in the manufacture of envelope 
3035. WILLIAM Suitu, Salisbury street, Adelphi, Lond: n, ** Certain improve 
ments in railway rolling stock,’ "A mmunication from J. B. Hum. 


phreys, Rio de Janeiro.—Pe Quad Deceul 1S56 

3037. JosEPH SUARP BAILEY, Keighley, Yorkshire, << Ienprovements in 
machinery for combing wool and other fibrous materials. 

3038. WILLIAM SPENCE, Chancery-iane, London, Nh met ya in the 
manufacture of fel A communication from Edowar Pierre Jean 
Marie Albert, Montmartre (Seine), France. 

3029. James Ronertso Inwick, Northumberland, ** Improvements 
in Window sashes.’ 


3040. WILLIAM EpwarD Newton, Chancery-lane, London, “ An improved 
mode of manufacturing capst for containing medicines.”—A communi- 
cation from Mr. Jean Hegn r, Uster, near Zurich, Switz 
41. WILLIAM Epwarp Newroy, Chancery-lane, London, 
provements in meters for water and other liquids.”—A com i 

3042. Joun ANDERSON, Woolwich, Kent, ‘‘ Improved means o protecting 
floating batteries, ships, land batteries, martello towers, 01 other con- 

l, or other projectiles.’ 
and JONATHAN Haywortu, Marsden, and 


shire, ‘** Improvemer in looms for 













structions, against shot or 
3043. WILLIAM FARRER. Lor 
GEORGE SCARK, 
weaving.” 
3044, James LARK, 
| 








iall-cross, Surre ‘ Improvemc nts 
in kilns for burning materials i manufacture of lime an d ceme ont 

3045, JULIEN Lovis GUILLAUME Y, King-square, London, * lmprove 
meuts i in Winding up or main t ining the power of clocks,”’ 

3047. Fr ix Deu AYNIN, Paris, ‘* lnaprovements in machi ery for moul 
and pressin e artfi fuel and plastic substances, and for driving the 
same from thi moulds.” 

3048. Groxee WASHINGTON VAN Arnott, Croydon, &: 
ment in bank notes, which is also 
other similar documents.” 

ALFRED HeEaTuER, Portsmouth, “‘ Improvements in ferry boats.”— 

revo ded 2 1s . 
3050. WintiAM MacNat Gur, Manchest 









a 








frey, “‘An hnprove- 
upplicable to share certificates and 








* Certair provements in steam 
3051. BeNxsamIn GoopreLLow, Hyde, Cheshire, 
struction of steam boilers.” 
3052. WituiaM Macpnxrsonx, Manchester, ‘ ¢ n improvements in 
machinery for nning and doubling i ’ 
3053. Givuserre ANTUNIO GIOVANNI N 


** Improvements in the con- 





cotton und sth rf s mat 
!, 1 ter uuare, 
rovements in toys for the use f children.’ 

3054, WinutaM TayLor, Nottingham, “* lmprovements in poo ng vari 
ental effects upon fabr ics, paper, and other surf 




















3055. JAMES SAMSON BarRRACLOUGH, Halifax, -Yorkshit ts 
in the means, machinver vrinding is 
3058. Joun Enuiorr, ** Improved n for 
/ ; 





similar articles, 





iufacturing rivets, 

ded 24th D hr, 18 

3061. JAcguES HosTrin 
stopping railway tra 


3062. Davip MACDONALD, Glasgow, “ Improvements in washing, bleachi 





** An improved mechanism for 











ansing, and preparing textile fabrics 
2063. WILLIAM Siti, } t-street, DoNALD 
Betuunt, Cambridye-terrace, 1\de-par} or pre 





venting smoke in chimneys and furnaces, 
3065. Wintiam IRLAM, Newton Heath, near Manchester, ‘* Improvements 
in the construction of raily ibles and weighing cranes,” 
3066. Sipnry Newsureu, Islington, and CHARLES STEINHART, Great Alic- 
treet, Lond *“Imy roveme uts in keys, and certain means for prevent 
f locks, A communication, 
AMPIN, Strand, London, * The manuf ur 
ic, Which the inventor terms ‘ tissu: buftle.’”"—A communica 
Moullin, Paris 
ham, “A new or improved portable printing or 


















of 2 certain 





textile fal 
tion from Pierre 
5068. Joun CLAY, 
impressing instru 





0, JouN McIntyre, ** Neweastl pon-Tyne, “A safety-soundi L 
rat laruim f ip i steam ve Sy 5 
O70, ny Il 1A I Gra i L r ‘In 

its in the ex 1 of locks.”—A communication fi illiam H 





Akins, United States. 
1. WILLIAM LAWRENCE 


307 
wark, “‘ Improvements in 








3072. GrornGe Herre, Uttox ed method 
. WILLIAM ¢ I irne-terrace, 
Hivad 1 Ina 1 its in red copper —A Collie 


unication 
r WILLIAM CLARK, Cl ‘ 
waterproof coatings, ai in thei applicat 








ation, 


ts, *‘ improvements in the 
ery for that purpose 
, London, *‘ Improvements 


fuel, and int 
s, Chancery 
nunication, 

1, Derbyshire, ‘* Improvements in furnaces or 





LIAM McNavout, Rochdale, Lancashire, “ Im 














Leeds, Yorkshire, “An improved mode of 

vi » Si cotton, and othe yarn, in the precess of 
dres . Wary izeing, beami: and preparing yarn for weaving.” 

S1. WILLIAM > \, Dirmingham, * improvements in heating and venti 

3082. Grorce Rivcnig, Por by-strect, London, “ lmprovements in the 


manufacture of beds and miathre 
. Joux CuresmMan W 

in the 
SOS4. Isaac 
in fold 


, London, ** Improvements 
Inunication, 













iu fitting 
unde { ol bles, seats, an i milar piece f household 


tes, ‘‘An 


ardening 


Vavaiiy 


thod ot 






cast and v ht iron.” 

3088. Jc SEPI HE sry Grokcrk WELLS, Essex-street, Strand, London, ‘Im 
provements in pumps and valves used therewith.”—A communication 
trom Hippolyte Francois Bérenguier, Toulon, France, 








ham, “* Improvements | 
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3089. Timorny ALpEN, New York, United States, * Setting and distributing 


printing types. 

3090. Joun JAMES Sree, junior, and Joun AYLeswortu Baiwey, New York, 
: _ d —, 8, “ Improv me nts in the ma unufacture of seamless ; pipes and 
ubes v Dee ah 

3092, Jt AN Lovis CeLestin i FRANCOIS DE GRAINVILLE, Ru re de I’Echiquier, 
Pari “Certain improvements in heating apparatus.’ 

50m ™.. (> ARCHIBALD BRooMAN, Fleot-street, London, “ Inj rove 

in the construction of portable houses and other buildings. 

nununication from Frederick Seiler. 

S006, RICHARD ARCHIBALD Bro MAN, Fleet-strect, London, * An improve- 
ment in sawing machinery.”—A communication from Saint Albin Hugues, 

ORG LYRED SHAW, Dartmouth-row, Blackheath, ** An improved 

machine for thrashing and cl ansing corn or grain.”—A communication 

from Carlo Vai, Turin,—/’e itious fed 30th Dix er, 1856, 




































100 AN Omer Henry, Rue de lEchiquier, Paris, ‘* Certain improve- 
ments in the production of embossed surfaces on wood.” 
‘ W ILLIAM Bray, Folkstone, Kent, “ lmprovements in traction 
‘ eines 
3104, ALEXANDER Ronert Terry, Bedford-row, London, * Improvements 
nu machinery for cutting sugar and other subst: ances, 
L0G, WILLIAM CHARLES MANN and Freperick Joun INGRAM, East Parade, 


Leeds, **An improved mode of embossing cloth and other fabrics,”— 


Slot De , 1856, 
Patents on which the Third Year's Stamp Duty has been Paid. 
-" BENJAMIN O'NEALE STRATFORD, Stratford Lodge, Wicklow, Ireland.— 
ated 30th January, 1854. 
962. ANDREW Wurte Gissoyx, Edinburgh.—Dated 28th April, 1854. 
47. Ricard ALeenr Titan MAN, Phi adel; hia, United States.—Dated 9th 
di 1854. 
L VerTiiLart, Le Mans, France.—Dated 11th January, 1854, 
E Ferausson, Witson, Belmont, Vauxhall.—Dated 16th January, 





102. GLoRGE Fereusson Witson, Belmont, Vauxhall.—Dated 16th January, 


45. it ‘JAMIN BuRLEIH, Great Northern Railway, King’s-cross,— Dated 
th January, 1854, 
56, Rev. Wittiam Renwick Bowprrcn, Wakefield, Yorkshire.—Dated 10th 
January, 1854 
DOLPHE DRevELLE, Halifax, Yorkshire.—A communication from 
Augustin Morel, Roubaix, France.—Dated 10th January, 1854. 
67. Prix Lirven Bauwens, Pimlico, London,—Dated Uth January, 1854. 
109, Henry HoLLAND, Birmingham.—Dated 17th January, 1854. 
212. Josian Latimer CLARK, Chester-villas, Canonbury-park, Islington.— 
Dated 28th January, 1854, 
5. BENJAMIN HORNBUCKLE Hine and Antony Joun Munpen.a, Not- 
tingham, and Luke Barton, Hyson-green, Lenton, Nottinghamshire.— 
Dated loth F ary, 15854 
365. BENJAMIN HonxeuckLe Hise, ANTHONY JouN MunpELLA, and WILLIAM 
Onion, Nottingham,—Dated 15th February, 1854 




















Notices to Proceed. 


Epwarp Bowrka, Basinghall-street, Londen, 
ments in the laying or placing of rails or chairs for railway and other 
purposes in the be wag of beds or springs or elastic sleepers.”—Petition 


reco d lst S , 1856. 


2026. MArruias ** Improve- 


LY, Dudbridge, near Stroud, Gloucestershire, ‘* Certain 

improvements in the process of preparing cotton, wool, flax, and other 

fibrous substances for spinning, andin carding and preparing machinery.” 
i i 2 September, 1856, 






2089, Groren Cumming Tuomas, Washington, United States, * An im- 
od of making steel."—A c ommunication from Horace Vaughn, 
Khode, Island. 

2044. Lovis Cornu 3, Trafalyar-sqnare, Charing-ercess, London, ** A new 
method of dressi ng or preparing hides, skins, intestines, and such like 
animal substances, 

2048. JULES Mozai », Dufour-place, Golden-square, London, “ Improve- 
ments in the construction of miners’ lamps”"—/ ous vrded 3rd 
Nyt er, 1556, 

20.3, Jon. Tanner Hart, Lexington, Kentucky, United States, ‘‘ Improve- 

nents in apparatus for modelling statuary from life, and for measuring 

and copying statuary and other uneven sufaces.” 

WitttaAM Keays, Liverpool, ‘* Improvements in the process of redue- 
ing copper to the metallic state from ores and other materials containing 
copper, and in the furnaces employed therein.” 

2058. Gorge ANDERSON, Queen’s-road, Dalston, Middlesex, ‘ Improve- 
ments in the combustion of tar and other similar matters in heating gas 
retorts, and in the consumption of smoke arising therefrom, and from 
other fuels used therewith.’ 

2060. WILLIAM Mout RLY, Ravenhead, near St. Helen's, Lancashire, *‘ Im- 
provements in the grinding and polishing of curved and rounded sur- 
faces."—A communication. 
Joun Loupr TABRERNER, " 

Certain improvements in smelti 














Charing-cross, London, 
, lol 
‘ ecorded 4th Seppo 


2071. Thomas BuRsraut, Southall, Middlese x, “Certain improved ma- 
chinery for manufacturing bricks and tiles from clay alone, or mixed with 
September, 1856, 


ton, * Improvements in stoves or 


other material 
2077. Joun JUCKES, i treet, 





HARLES Lovis Lavito, Faubourg Poisson ier, Paris, “ A machine for 





facturing of mortar and concrete,” 





" 

Pe AKMAND le Comte de FoNTAINEMOREAU, Rue do l’Echiquier, 

Par ew * Certain improvements in making artificial stone for statues anc 

ormamcntl purp A communication, —/’ me recorded Oth Sep- 
IsoG, 

2002. Donira Sanatier, Par “Improvements in photography.”"— 


Petit ? rded Sth Se In 1856. 

2195. WiLLIAM Sairu, Salisbury-street, Adelphi, London, ‘‘ A powerful 
compound whistle "—A communication from M, Lethuillier Pinel, Rouen, 
France. —/'ctition recorded Oth 8 

2106. Henry Cookk, Manchester, “ Certain improvements in dyeing yarns 
or threads.” 

2113. Joun Tayuor, Spring-grove, Hounslow, Middlesex, ‘‘ An improves 
ment in building walls.”—Petitions recorded L0th September, 1856. 

2122. Joun Geper, Wellington-street Strand, London, “ Improvements in 
paint or colouring matter applicable to coating metals and other sub 
stances, Whereby the oxidation of metal is prevented, and resistance to the 
ne of the atmosphere, rays of heat, or acids is secured.”—-A ¢ m vuni- 
cation from Allan M epherson, Brussels, — Petition recorded With Septouler, 


1856, 











2140 Joun Enuiorr, Southampton, Hants, “ An improved ap — ratus for 
containing and aie water, vas, and other fluids, applicable also as a 
finid 1 eter.’ — Politi recorded 12th September, 1856, 

. Cunuirre, Lister, Manningham, near Bradford, Yorkshire, 

“Improvements in preparing and spinning cotton, flax, and similar 

“ih 4 


fibre letition ve 13th September, 1856. 

















ibs, ¢ KLI nts, Liverpool, “An improve ment in 
sep i ‘ tals from ores containing them,”— 
i te 
166, Ricuat Fl et treet, London, ‘* Improve 
ments in v ools."—A communication from P. 
lia and 
216 tn Exusorr, Southampton, Hants, * An improvement in taps and 
cocks.” —Pet iti o 1G). September, 1856 
2176. ANTOINE ANDRraUD, Paris, “Improvements in wheelbarrows,”— 
i ny 417th D 1856. 
18s. ANDRE GABRIEL Guin at win, Paris, ‘An improved ramrod.”— 
’ 1s , 1856 
Perer WILLIAM Sassow. Great George-strect, Westminster, “Im- 
provements in the permanent way of railways.” ‘Petition recorded 2th 


Is 
2278. Davin Ti ( crort Puiiirs, Manchester, ‘ Certain 
improvements paratus used in the manufacture of soap,”— Petition 
‘ 20th Ss P Is56, 








>, Groree F.iINt, Skin ner-street, Bishopsgate Without, Tiomas Woop 
id EDWARD Woop, Tachbrook-street, Pimlico, London, “ An improved 
punching press or machine, adapted to the purposes of stamping, coin- 





iw, and embossing, and for cutting metal and other subs stance 
Petition recorded Vst Oetober, 1856 

2558, Bensamin Gooprettow, Hyde, ” Chi shire, ‘‘Certain improvements in 

m of steam Loi ler and in the mode of supporting steam 
nlers on their seat / ded 31st October, 1856. 

765. Lucnanp ARCHIBALD Bi ROOMAN, F leet stvest, London, “A method of 

and preparation for rendering t xtile and other like fabries sanitary and 

disinfecting agents.”"—A communication from J. Ledoyen and J. +> 
von. —fetitwn recorded 21st N ber, 1856. 

36. Joun Gener, Wellington-street South, Strand, London, “ Improve 

ments in lubricating the j ourni Is of the axles of railw: ay vehicles or other 

moving parts of machinery.’"—A communication from A. Macpherson, 





ing, slo 


the construct 

















Brussels 
2357. —— Geper, Wellington-street South, Strand, London, “ Improve- 
ments in gas meters.”—A communication from A, Macpherson, Brussels. 


L lat December, 1356, 


vou ond WiuuiaM Eu.uoven, Blackburn, Lancashire, 


856. 





rents in looms.” Pdidlw 7 ded Srd December, 

pa WYK PoLaAK KEKDYK, anchester, ** Certain improvements in 
machinery or apparatus for extracting colouring matters to be employed 
for the purposes of dyeing, or for other similar purposes,”—Pelition 
recorded Sth Decencber, 1856. 
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2906. Joun Aston and Joun Brant, Birming impr tin the 
manufacture of covered buttons and covered ornaments.”— Petition 
recorded 8th December, 1856. 

2948. Lovis Joseru FRepERIC MARGUERITTE, Paris, ‘‘ Improvements in 

purifying rock and sea salt.’’"— Petition recorded 1th December, 1856. 

2974. ALFreD Vincent Newton, Chancery-lane, London, ‘‘ Improvements 
in machinery for boring, turning, tapping, and screwing fittings for yas, 
water, steam, and other pipes, and in vices for holding the same while 
they are operated upon,.”—A communication.—Petition recorded Lith 
December, 1356. 

2977. Epwix Heywoop, Sutton Cross Hills, near Leeds, ‘‘ Improvements in 
machinery or apparatus used in weaving.” 

2983. WitniAM Epwarp Newton, Chancery-lane, London, “ An improved 
process or processes of treating feldspar so that it may be used as a 
manure, or for obtaining potash or soda therefrom.”—A communication. 
— Petitions recorded 16th December, 1856. 

2997, Wituiam Hartiey, Bradford, Yorkshire, “‘ Improvements in spin- 
ning frames for spinning wool, hair, alpaca, cotton, silk, flax, or any 
other fibrous substances on spools, paper tubes, or any kind of bobbins.” 

3005. WARREN A. Simonps, Boston, Massachusetts, United States, ‘* An 
improved life-preserving float.’—Petitions recorded 18th December, 1856. 

3022, Wittiam Mint, Birmingham, “ Improvements in joining bands, in 
e%onecting fastenings to bands, and in attaching bands to articles requir- 
ing the same.” 

3030. James RepGatTe, Epwin Etuis, and Jonn Crorrer, Nottingham, 
“Improvements in bobbin net or twist lace machinery.”—Petitions 
recorded 22nd December, 1856, 

3037. Josgru Suarr Baitey, Keighley, Yorkshire, ‘ Improvements in 
machinery for combing wool and other fibrous materials.”—J/‘etition 
recorded 232d December, 1856. 

9060. CHARLES SYLVESTER Rostatna, Dresden, Saxony, “ Improvements in 
preparing and combining metallic substances for the production of colours, 
and in manufacturing the same. 

3062. Davip MacpoNnaLp, Glasgow, ‘‘ Improvements in washing, bleaching, 
and cleansing textile fabrics and materials,”—/etitions recorded 26th 
December, 1856. 

3089. 'TimoTHyY ALDEN, New York, United States, ‘‘ Setting and distributing 
printing types.” 

8000. Joun James Sreep, junior, and Jonn AYLeswortH Baitey, New York, 
United States, ‘‘ Improvements in the manufacture of seamless pipes and 
tubes.”—Vetitions recorded 29th Decent, 1856. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Guactle (and of 
the Journal) in which this notice is issued, 





List of Specifications published during the week ending 
January, 1857. 

1241, Sd. ; 1249, 3d. ; 1253, 3d, ; 1256, Sd. ; 1265, 3d. ; 1265, 4d 
Td. ; 1269, 6d. ; 1271, 5d. ; 1272, 5d. ; 1274, 1s, 8d. ; 1275, Is. 4d. ; 1277, 6d. ; 
1278, 3d. ; 1279, 3d. ; 1280, 3d. ; 1285, 3d. ; 1286, 10d.; 1287, 5d. ; 1283, 
10d. ; 1289, Sd. ; 1200, 1s, Sd. ; 1291, 19d. ; 1292, Is, ; 123, 4d. ; 1296, 9d.; 
; 1300, 6d‘; 1301, 5d. ; 1302, 3d. ; 1303, 3d, ; 1306, 94. ; 1307, 3d. 5 
409, 3d. ; 1310, 10d. ; 1311, 8d. ; 1312, 3d. ; 1313, 7d. 5 1315, 5d. ; 
1328, Od.; 1329, 5d. ; 1349, 11d. ; 1613, 5d. 

* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


; 1268, 














ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &e. 








1306. See Class 2. 
1368, CuarLes WILLIAM Siemens, John-street, Adelphi, London, “ Engines 
wherein superheated steam is used.”—Dated 9th June, 1856. 

This invention relates to engines wherein the same steam is made to 
exercise its elastic force over and over again for an indefinite number of 
times, by being alternately compressed, heated, expanded, cooled, and 
compressed again, and of which the regenerative steam-engine (for 
which Mr. Siemens obtained letters patent, dated the 22nd day of Decem- 
ber, 1847, and the 9th day of April, 18553), may be considered to be the 
type. The power of these engines depends chiefly on the increase of 
temperature the steam acquires during its passage through the respirator, 
and over the internal surfaces of the heated vessel or cylinder, It is 
therefore of importance to raise the temperature of the steam to the 
highest practicable limit, and to reduce it immediately afterwards as 
pearly as possible to the point of saturation, avoiding, however, partial 
condensation by too great a reduction of temperature, The patentee 
accomplishes these objects by the following means :—Firstly, he greatly 
increases the available heating surface of the heated vessel by corru- 
gating or indenting the sides and surfaces of the same, taking care, at 
the same time, to reduce the thickness of the sides or walls of the vessel 
as muchas possible, consistent with strength, to resist the internal pres- 
sure, and to allow each portion of the vessel to expand freely by heat 
without straining other and less heated portions of the same. Secondly, 
the heated vessel being usually composed of cast-iron, the patentee ren- 
ders the same more tenacious and durable than it otherwise would be 
by subjecting it to intense heat in a furnace or stove for a sufficient 
length of time to effect the partial decarbonisation of the cast metal, 
which same purpose may also be effected by treating the fluid metal in a 
refinery-furnace, or by passing currents of air or steam through the 
same previous to pouring it into the mould; or, lastly, by subjecting the 
metal to any known process of steel making, previous to founding the 
same. Thirdly, he protects the vessel opposite the fire, or where first 
struck by the flame, by means of a shield of cast iron or steel, which, in 
its turn, may be coated with a thin layer of fire-clay, or other imperish- 
able material, allowing only a moderate proportion of heat to penetrate 
and reach the heated vessel. Fourthly, in the specification of his last patent, 
dated the 9th April, 1853, the patentee described a certain arrangement of 
engine wherein the boiler surrounded the working cylinder, a wall of 
brickwork intervening between the two, the object of which arrange- 
ment was to economise space and heat. The present improvement in 
this direction consists in dispensing with the intervening brickwork, or 
other non-conducting material, between the heating vessel and the sur- 
rounding boiler, and allowing only suflicient space between the two sur- 
faces for the passage of the flame (either to and fro or oily in ove 
direction) the object being to prevent an undue or dangerous accumula- 
tion of heat in any part of the heating-vessel by its direct rediation of 
heat upon the sides of the boiler, which radiation increases rapidly with 
an increase of temperature of the heating-vessel, and, in point of fact, 
the pressure of steam in the boiler becomes an approximate indication 
of the temperature of the heating- vessel. Fifthly, the invention consists 
in providing close chambers or cavities about the extremity of the work- 
ing cylinder opposite the heating-vessel, as well as around the regenera- 
tive cylinder and the passages communicating with the same, which 
cavities are to communicate freely with the boiler or boilers, and are to 
contain hot water and saturated steam, the object of such cavities or 
chambers being to reduce the temperature within the cylinder as nearly 
as possible to the point of saturation, and yet not to cool it down below 
that point where condensation would take place,  Sixthly, the invention 
consists in certain mechanical arrangements whereby the working crank 
of the regenerative cylinder is relieved from the unequal strains pro- 
duced by the alternate compression and expansion of the steam. This is 
effected either by means of a weight that is attached to the piston of the 
regenerative cylinder (either directly or by means of links and a beam), 
and which, at the commencement of each stroke or oscillation, becomes 
the recipient of the force produced by the expanding steam, which force 
it again yields to the piston towards the end of the same stroke, enabling 
it to effect the compression of steam into the second working cylinder ; 
or the same object is effected by means of an additional steam-cylinder, 
the piston of which is acted upon by steam from the boiler, and aids the 
piston of the regenerative cylinder to overcome its resisting pressure. 
Seventhly, the invention consists in certain peculiar arrangements of 
regenerative steam-engines chiefly applicable to propelling vessels by 
means of the screw propeller, which enables the patentee to obtain a 
continuity of driving power by means of one engine having two heating 
cylinders, and to place the cylinders and furnaces ina line with the work- 
ing shaft—that is to say, lengthways with the vessel, 


1384. Wittram Henry Westwoop, Tuomas Wricat, and Epwarp 





WrrGcut, Queen’s-cross, Dudley, Worcestershire, “Stop or regulating 
valve.” —Dated 11th June, 1856. 

This invention ists in a peculiar arrang t of the internal parts 
of the chamber or valve box, by which more accurate fitting surfaces, and 
the means of closing or opening the passage way or passage ways of such 
valve chamber may be worked under pressure with greater ease than 
heretofore, and the risk of leakage avoided. The valve consists of two 
hemispherical cups of cast-iron or other metal secured to each other by 
flanges, and having a branch or short pipe upon each, for the purpose of 
connecting the mains or pipes thereto. On the inner surface of one 
of these hemispherical cups is cast or fixed a circular face of metal, having 
two openings whose figure is nearly a sector of a circle, the area of the 
two openings exceeding the area of each of the branches or short pipes 
before mentioned. This face is turned in a lathe, or otherwise made 
true and even, and upon this a disc of iron or other metal is placed, 
having the openings corresponding with the two openings in the fixed 
face. This dive is made to rotate upon a centre pin, which is in the 
centre of the fixed face, and is kept firmly on its face by a steel spring. 
The edge of this rotating face has a segment of a tangent wheel upon it, 
and motion is communicated to the same by a screw by which means the 
openings in the dise and fixed face can be brought opposite to each other. 
which constitutes the opening of the valve or reversed, and the valve is 
thus closed at pleasure; it can also by the same means be regulated or 
partly opened to a greater or less extent us may be required. There 
may also be an indicator upon the spindle of the screws which traverse 
upon two slides, and these slides form the screws for the packing of the 
screw spindle; the use of this indicator is to show when the valve is 
opened or closed. The valve is applicable to steam, gas, air, water, or 
any other fluids, and is capable of sustaining great pressure. 

1398. Tnomas Cownury, Manchester, “ Valves for reducing the pressure of 
steam or other liquids or fluids.”—Dated 13th June, 1556. 

This invention consists in the application of two valves upon one 
spindle, one being rather larger than the other. To the valve spindle is 
connected a rod to which is attached a weight or spring, and above the 
spindle passes through a guide on which rests a spring to prevent the 








valves opening too wide. The steam or other liquid or fluid, the 
pressure of which is to be reduced, is admitted below the larger valve 
and above the smaller one, the said valvesopening downwards. The ) 
weight or spring connected to the valve spindle is regulated accord- 
ing to the pressure required without the intervention of levers. As long 

as the pressure in the supply pipe is greater than that required in the | 
off pipe, the valves are kept partially closed, to reduce the pressure in 
the off pipe, but when the pressure is equal in both pipes the weight or 
spring holds the valves full open. A piston attached to the valve 
spindle, and fitting the upper part of the valve box, may be used instead 
of the fixed guide above referred to.— Not proceeded with. 

1401. Wittram Rrcnarp Wartmorr, Cambridge-terrace, Clapham-road, 
Surrey, ‘ Multitubular steam boilera.”—Dated 13th June, 1856. 

Instead of making the tubes of a circular section, which is the 
ordinary plan, the inventor makes them triangular, by which a greater 
heating surface may be obtained in a given space; and he prefers to 
place these triangular tubes in rows, leaving continuous uninterrupted 
channels between the rows.— Not proceeded with, 

1411. Peter Armanp le Comte de Fontatnruorrav, South-street, 
London, “* Metallic packing for stuffing-boxes and pistons.’’-—A communi- 
cation.—Dated 14th June, 1856. 

This invention relates to an improved construction of metallic packing | 
for stuffing-boxes and pistons, and consists in the employment of 
metallic rings formed of segments and acted upon by springs. The in- 
vention cannot be described in detail without reference to the drawings, 

1412. Etienne Avauste AvBLET, Paris, “ Rotary engines.”—Dated 14th 
June, 1856. 

This invention relates to an improved rotary engine, consisting of a 
cylindrical casing closed over on all sides, and at the inside of which a 
piston is worked. This piston consists of a shaft placed in the axis of 
the cylinder: upon the said axis, and inside the cylinder a drum is keyed, 
of a diameter less than that of the said cylinder. This drum is furnished 
with a valve which forms, internally, a radial air-tight partition. At 
any two points of the cylinder, and opposite to one another, two distri- 
buting apparatus are arranged, exactly similar in form, but in inverse 
symetrical position. Each distributing apparatus consists of an ad- 
mission slide-valve and an emission one, contiguous to each other. The 
emission valve lets steam into the cylinder, and the said steam presses 
against the foremost valve; in this motion the slide-valve acts upon the 
drum as a diaphragm, so that steam may suitably work between a 
stationary surface (the slide valve) and a moveable surface (the valve 
piston.) The steam emitted by the preceding stroke is driven back into 
the eduction hole which is adjoining the induction one, and opens by 
means of a slide-valve. The piston valve, after rotating half a turn, 
passes the other distributing apparatus, which, till then, remains closed. 
The slide valves are worked by means of cranks, connecting-rods, and 
eccentric wheels.—Not proceeded with. 

1417. Cu artes Desnos, Bedford-street, Strand, London, ‘‘ Furnaces for con- 
suming smoke.”—A communication from Mr. C. Descos, Paris.—Dated 
16th June, 1856. 

This invention consists in so enclosing the ash-box or pit of furnaces 
that the air necessary to combustion is impelled by the chimney draft to 
enter the furnace quickly, and in taking advantage of the low-air pres- 
sure above the fuel in the furnace to draw the gases resulting from the 
distillation of the coals, and causing them to pass together with the fresh 
air through the carbonised fuel in the furnace. 

1502. Joun Gratrix, Preston, Lancashire, and ALFRED Kwient, Birming- 
ham, “ Apparatus for registering a permanent record of the speed of steam 
or other engines, which apparatus is also applicable to watchmen’s regis- 
ters, and other similar purposes,'’—Dated 26th June, 1856, 

This invention relates to an improved self-acting apparatus for regis- 
tering a permanent record of the speed of steam or other engines, or 
any machines or apparatus where it is desirable to ascertain the precise 
amount of work, distance, or speed performed in any specified interval of 
time, and consists of making or constructing a time-keeper, either with 
or without the ordinary hands. If the patentees dispense with the hands 
they fix a metal plate on the centre spindle, and on the said plate puta 
dial made of metallic paper, and fastened by a washer and thumb-screw, 
the said metallic paper being capable of receiving a clear, strong mark 
from a metal marker instead of pencil. If they use the ordinary hands, 
they work an extra spindle or spindles by the time-keeper, so that the 
true time will always be at the point where the marker acts, the said 
marker being put in action, and caused to mark the paper dial at any 
desired or specified time, by a train of wheels similar to the ordinary 
clock movements, and is immediately released so as not to interrupt the 
regular motion of the time-keeper, the said train of wheels being con- 
nected to the first or other moving power of the engine, machine, or ap- 
paratus required to be registered by any convenient means. Or motion 
may be given to the revolving dials by the power of a spring in the box 
or by a weight acting on a barrel, as is used in weight movements gene- 
rally. Or, when the said self-acting apparatus is used to register the 
speed of marine-engines, or used in any case where it is desirable not to 
change the paper dial every twelve or twenty-four hours they use the 
metallic paper in the form of a tape or ribbon with hours and minutes 
marked upon it, the said tape passing across the dial under the marker, 
and wound on vertical rollers, or passing through the rollers into any 
vessel or receptacle prepared for the purpose. It will be clearly evident 
that the tape will be marked by the marker at the required periods of 
time, and moved by the same movements as the revolving dial would be, 
only bevel wheels must be used instead of spur wheels. It may be 
advantageous in many cases to reverse the movements, so as to work the 
dials by the engine or machine, and the escapement or crank motion by 
the time-keeper. 

1534. See Class 10. 

1528. Ricnarp Orrevt, Jonny Creurxson, and Wittiam Barractoven, 
Low Moor, North Brierley, Bradford, Yorkshire, “ Steam. boilers.”— Dated 
28th June, 1856. 

These improvements consist in adapting to the inside of steam 
boilers certain improved mechanism, in combination with a float, so 
contrived and arranged as that, when the level of the water in the 
boiler is either too high or too low, steam passes from the boiler into the 
furnace, and blowing open the door gives notice to the attendant that 











something is wrong, and either damping or pufting out the fire as the 


case may be. These improvements further consist in connecting 2 
steam gauge with the aforesaid water float, for the purpose of indicating 
the height of the water in the boiler, in lieu of the ordinary water gauge 
commonly employed for that purpose. The construction of this gauge 
is similar to the ordinary glass gauge, and inside the glass tube there is a 
small iron rod, commonly called a baby ; the bottom of this rod rests in a 
cap attached to the end of another rod, which is coupled to the before- 
mentioned vibrating lever, which, as it rises and falls, indicates the 
height of the water in the boiler in a more simple and efficient manner 
than heretofore. It is also proposed by these improvements to arrange 
and dispose a safety valve within the boiler, the said valve having a 
weight attached thereto equivalent to the desired pressure of the steam. 
In connexion with this valve, as also the water float, are pipes, the lower 
ends of which are fixed into the top of the furnaces of the boiler (sup- 
pose, for example, the boiler to be a Cornish boiler with two furnaces 
therein, and main openings therefrom through the said boiler); the 
upper ends of the said pipes are open to the inside of the boiler, and thus 
allow steam to pass from the boiler into the furnace as above-mentioned. 
— Not proceeded with, 

1541. Davin Granam Hope, and Witui1am Anxprew Farrparry, Manchester 
“Steam engines.”—Dated Ist July, 1856. 

These improvements consist, First, in a novel and peculiar form of 
steam valve for the purpose of obtaining the most direct transmission of 
steam into the cylinder, combined with an easy exhaust, thus avoiding 
the great waste of steam in the steam ports, as in engines of the ordinary 
construction. Secondly, in constructing the slide valve of a wedge shape 
or form, for the purpose of allowing the valve to wear upon both faces, 
and still continuing steam tight without the aid of packing. , Thirdly, in 
an improved arrangement in which the cylinder is cast with steam ports 
directly through the side of the cylinder at each end, at right angles to 
the valve facing, the ordinary eduction port being thereby entirely dis- 
pensed with, the exhaust steam being carried through the valve and 
steam chest-—Not proceeded with, 

1561. ALFRED Vincent Newtown, Chancery-lane, “Air engines.”—A com- 
munication.—Dated 2nd July, 1556, 
This invention cannot be described without reference to the drawings. 





Cuiass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery,; and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, &c. 

1390. STEPHEN Rossin Parkuurst, New York, U.S., ‘‘ Paddle-wheels.”— 
Dated 2nd June, 1856. 

This invention consists in constructing ranges of diamond-shaped 
buckets at suitable distances apart, the same being formed of straight 
plates bent or formed into a zigzag shape, and jointed in pairs at the 
apex. Thereby each range of buckets enters and leaves the water 
diagonally, preventing jar and vibration, 

1306, James EDWARD M‘ConNELL, Wolverton, Buckinghamshire, ‘ Loco- 
motive engines. '—Dated 2nd June, 1856. 

This invention relates, First, to certain improvenients in the fire-boxes 
or furnaces of locomotive and high pressure boilers, whereby an in- 
creased feed-water heating surface is obtained, with the admission of 
heated air over or through the fuel, thereby effecting a more perfect com- 
bustion of the smoke and gases than at present is the case in the ordi- 
nary locomotive fire-boxes. Secondly, to an improved and simplified 
form of wrought-iron or steel piston and packing. The invention can- 
not be described in detail without reference to the drawings. 


| 1341. ANDERW Epwonp Brak, Leeds, ‘“ Apparatus for communicating 


signals from one part of a railway train to another,’’—Dated 5th June, 
1856. 

These improvements consist of certain alterations, substitutions, and 
additions which the patentee finds it expedient to make in an apparatus 
for communicating signals from one part of a railway train to another, for 
which he now holds her Majesty's letters patent, bearing date the 2ith 
January, 1853. 

1342, ArcnIBALD Srncvarr, Birmingham, “Wrought iron pins for railway 
chair fastenings.” — Dated 5th June, 1856. 

This invention consists in the use of wrought iron pins of cruciform or 
other analogous section for fastening railway chairs, &c., in order to 
avoid boring the sleepers, by which they are sometimes split. 

1346. JoserpH Ronrnson, Hyde, Chester, “ Railway chairs, or a means for 
securing rails thereto.”—Dated 6th June, 1856. 

This invention consists in employing, for securing rails to their chairs, 
an axis, having an eccentric formed on it, which occupies the position 
of the wood key commonly used for that purpose. The axis of the 
eccentric rests in bearings formed in a loose block, or in bearings formed 
in the chair, so that when turned its eccentric comes in contact and acts 
upon a loose block or blocks placed against the side of the rail, or it acts 
against the chain or a loose block placed against the jaw of the chair, in 
such manner as to force the loose block in which the bearings of its axis 
rest, or the block, or the blocks in contact with it (asthe case may be), 
tightly and firmly against the side of the rail. The axis of the eccentric 
is prevented from turning back when tightened, by means of a pawl 
jointed to the chair or to the block in which the bearings of the eccentric 
rest, which pawl takes into ratchet teeth in a segment formed on or fixed 
to the end of the axis, which may be turned by a wrench by having a 
suitable provision made, or by other means. By the arrangements 
described the rails may be fixed or released from the chair with great 
facility.— Not proceeded with. 

1347, Cuartes Beyer, Gorton, near Manchester, “ Locomotive engines.”— 
Dated 6th June, 1856. 

These improvements relate to that class of locomotive engines known 
as ‘outside cylinder engines,” and they consist in a new arrangement of 
the eccentrics and valve gear, namely, in placing the eccentrics between 
the driving wheels and the bearings of their axles, which thus brings the 
valve gear wholly on the outside of the framing of the engine, and allows 
as well of a simplification of the cylinders in respect to their valve boxes 
and steam passages.— Not proceeded with. 

1351. Joun Jvucxrs, Dame-street, Islington, 
tive boilers.”— Dated 6th June, 1856. 

This invention consists of so arranging the fire box and fire bars of a 
locomotive boiler that an endless chain or series of fire bars may be 
be caused to move through such fire box. For these purposes,in place 
of the back, front, and sides of the water spaces surrounding the fire box 
descending to a similar extent, such water spaces at the front and back 
do not descend so low as the sides between the two sides. An endless 
serics or chain of tire bars, such as before used by the inventor in other 
forms of furnaces, is applied, and moved continuously or at intervals, so 
as progressively to pass into and out of the fire box. The parts of the 
series or chain of fire bars as they enter the fire box have the small coal 
thereon to such a depth as may be regulated by a suitable gauge. Above 
the parts of the fire bars where they enter the fire box is formed an 
arch of brick, in order by its heat to assist in igniting fuel as it enters 
into the fire box.— Not proceeded with. 





London, “ Furnaces of locomo- 


1360, Samvet Dyer, Bristol, “ Reefing, furling, and setting the sails of ships 
and vessels, also for protecting such sails from wet and other abuses caused 
by ropes and rigging.” — Dated 7th June, 1856. 

This invention consists in effecting the reefing, furling, and setting the 
sails of ships and vessels from the deck of the ship or vessel, or in other 
convenient position, and also in protecting sails as aforesaid by adopting 
and using for such purposes a hollow or tubular yard, with an opening to 
allow the sail to pass into and out of the same, such yard being provided 
with a roller which may be termed a rolling jackstay, being similar to 
the rolling jackstay described in the specification of the letters patent 
granted to the patentee on the 30th day of April, 1856, No. 1023; the 
said roller extending from one end to the other of the interior of the 
hollow yard, upon which roller the sail is wound (when reefed or furied) 
by the aid of suitable pulleys or wheels appertaining to the said roller, 
and the tackling in connexion therewith (which may communicate wit! 
and be worked on the deck), and from which roller the sail may be un- 
wound (for setting, &c.), by the same agency. By this means the whole 
of the sail may be snugly encased within the hollow yard, and rreserved 
from injury from wet, the chafing of ropes or rigging, and so forth. 

1362. Joseru Bexnett Howe t, Sheffield, ‘‘ Cast-steel tyres for railwoy 
locomotive engine and carriage-wheels."”— Dated 9th June, Is 

This invention consists in the construction of tyres for engine and 
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carriage wheels of cast-steel, by casting them in a mould formed on, or 
attached to, the outer rim or periphery of a disc which is caused to 
rotate on its axis at a considerable velocity, either vertically or horizon- 
tally. The centrifugal action thus obtained causes the fluid metal to 
condense and fill the mould much more perfectly than would be the case 
if the operation were attempted in a state of rest. Rotation is con- 
tinued until the metal has set, when the casting is removed from the 

mould.— Not proceeded with. 

1368. Jous Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in the construction of rails for railways, and in the mode of securing the 
ends of rails for railways.”"—A communication.—Dated 9th June, 156. 

According to this invention the rails which may be of the flat-bottomed 
or girder description, or of the ordinary, or double headed, or other con- 
venient form between the points of bearing, are rolled with lugs or 
flanges on each side at suitable intervals, and with half lugs at the ends 
spreading out into a broad base, thereby giving lateral stiffness as well 
as vertical support, and affording an efficient mode of attachment to the 
sleepers or timber bearing. Or the same arrangement may be effected, 
by hammering out the bottom table of ordinary double-headed rails, 
where the web or connecting part between the top and bottom tables is 
strong enough not to require the lateral support of chairs or of the upper 
part or strengthening feathers of the lugs or flanges before described, 
The half-lugs or flanges described as formed at the rail ends, rest on, 
and fit accurately, into dished connected plates of wrought or cast-iron, 
which are recessed or hollowed in a suitable form to receive them, 
having a layer of thin felt laid between the rail and plate to insure a 
uniform bearing and obviate the effect of concussion. To give the pro- 
per tilt to the rail the plates are bevelled, and one side let sufficiently 
into the sleeper or timber bearing; or the ends of rails so formed may 
be secured by a plate of wrought-iron placed beneath the joint, plain or 
turned up at the lateral edges, and secured, with or without bridal pieces, 
by pins or bolts passed through the base of the lugs or flanges and 
plates, and through or into the sleeper or timber bearing, thus binding 
the whole together ; or the rail-ends may be fastened down by pins or 
bolts directly to the sleepers or timber bearing without the intervention 
of an iron plate. The rail is secured intermediately between the joints 
by pins or bolts passed through holes made in the base of the lugs or 
flanges, and through or into the supporting sleepers or timber bearing. 
This form of rail may also be conveniently manufactured in cast-iron or 
steel annealed, and of suitable dimensions for the strength required; or it 
may be manufactured in two or three parts of rolled iron, which, when 
brought vertically together, with one part overlapping the other, and a 
breaking joint, being rivetted or bolted through at intervals, will form a 
combined rail of great strength; but when so applied it will be de- 
sirable that every joint where the half lugs or flanges come together 
should be secured by the dished connecting plate before described. 

1370, Bexzamin Suita and WitiiamM Kautiorr, Gemiind, near Cologne, 
Prussia, ‘‘ Economising fuel in the locomotive and other steam-engines.” 
— Dated 9th June, 1856. 

This invention consists in adapting to the fire-box of locomotive en- 
gines certain blowing apparatus, for the purpose of supporting combus- 
tion of the fuel therein, by the use of which the inventor is enabled to 
employ coals as the fuel instead of coke.— Not proceeded with. 

1378. Percevat Moses Parsons, Duke-street, Adelphi, London, “ Perma- 
nent way of railways.” — Dated 10th June, 1856. 

The patentee claims, First, constructing double-headed rails with 
bearing flanges rolled upon them at different levels on the two sides, 
and with the two heads or tables placed vertically one over the other, 
and the whole of such sectional form as to be capable of being rolled as 
described. Secondly, the combination of double-headed rails, whose 
shoulders or portions thereof form inclined planes, with two bearing 
flanges, having their bearing surfaces at different levels, and formed 
with corresponding inclined plane surfaces in contact with the shoul- 
ders of the rails, and attached to them by bolts, or rivets, or similar 
fastenings as described. Thirdly, constructing compound bearing rails 
by the combination of double-headed rails with two bearing flanges 
having their bearing surfaces at different levels, and attached to the 
rails by means of rivets. Also constructing lengths of compound rails 
with the bearing flanges at different levels, and attached to the rails by 
rivets, or other permanent fastenings, and so arranged that one end of 
each of the bearing flanges may project beyond one end of the rail, while 
the other end falls short of the other end of the rail, thereby affording 
a ready means of uniting such lengths of rails by bolts, and nuts, or 
other fastenings as described. Fourthly, constructing single-headed 
rails with the web cut through vertically to within a short distance of 
the head into plates or strips, which are bent up on each side alternately, 
so as to form a series of bearing strips or plates with intervening spaces 
on both sides, with or without vertical strips left at intervals as de- 
seribed, Fifthly, constructing chairs and other supports, or connexions 
for rails with adjusting pieces having surfaces of spherical, curved, or 
doubly inclined form, fitted to the jaws or sides of such supports, or 
chairs, or connexions as described. Sixthly, the mode of securing or 
fixing the rails of railways by means of iron or other keys, applied in 
combination with chairs or supports, whose jaws or sides are fitted with 
adjoining pieces having surfaces of spherical, curved, or doubly inclined 
form, or by means of iron or other keys made in two pieces, whose ad- 
joining surfaces are of spherical, curved, or doubly inclined form as 
described. Seventhly, the mode of securing or fixing the rails of rail- 
ways by iron keys, having strips of wrought iron attached to them, and 
driven into chairs which are provided with a passage through which the 
strip passes and curls round as described, whereby the key is secured 
in its place. Eighthly, the construction and application for securing 
rails in chairs or other supports or connexions, of compound keys com- 
posed of wood, so placed as to sustain the pressure endways, or in the 
direction of the length of its grain or fibre, and either wholly or par- 
tially enclosed in a metal frame or case as described. Also the con- 
struction and application of such compound keys with the grain of the 
wood ina longitudinal or any other direction, when the wood is made to 
bear against the rail, or chair, or adjusting piece, or other support, or 
connexion as described. Ninthly, constructing railway chairs with 
jags or barbs on theinterior of the jaw, for more effectually securing the 
keys as described. Tenthly, the construction and application to rail- 
way chairs of loose metal frames fitted with end grain or other wood 
cushions as described. Eleventhly, the application of metal rings or 
ferrules to the heads or part thereof, and to part of the shanks of wooden 
trenails for securing rails, or chairs, or other supports for rails as de- 
scribed. Twelvthly, supporting, connecting, and securing the rails of 
railways by means of two separate metal fishes or splicing pieces, applied 
in combination with a chair with one jaw, and secured by screw bolts in 
the manner described. Thirteenthly, supporting, connecting, and secur- 
ing the rails of railways by means of two separate wrought iron fishes or 
splicing plates supported, and connected to the sleeper by two separate cast 
iron supports secured to them and tothe rails by bolts and nuts as de- 
scribed. Fourteenthly, securing and connecting rails with fishes or 
splicing plates, or with fish chairs and similar fastenings by means of 
screw bolts and nuts, or by means of screw bolts entering screwed or 
tapped holes in the fish or other similar fastening, such screw bolts and 
nuts, and tapped holes having one or both faces of the screw thread 
square, with or at any angle greater than seventy-five degrees, with the 
axis of the bolt as described. Fifteenthly, securing and connecting the 
rails of railways by means of fishes or splicing plates, or fish chairs, or 
brackets, or similar fastenings attached or secured to them by means of 
screw bolts, or screw bolts and nuts, having the bearing surfaces of the 
heads or nuts, or both of a spherical or conical form as described. 

1379. Cuartes Rowe Cresnire, and Josera Drrrzrey, Liverpool, 

“ Anchors,” — Dated 10th June, 1356. 

This invention relates to improvements in the manufacture of anchors 
having a joint connecting the shank to the arms of the anchor, and con- 
sists of forming the arms of solid iron, having a hole in the centre to 
allow the shank to pass through, and is there connected by a bolt passing 
through both arms, and shank, the hole in the arm being sufficiently 
large to allow the arms to work as in the anchor known as “ Porter's.” 
The shank and arms are formed with projections or enlargements of the 
throat or crown end, sufficiently large to prevent the arms from turning 
beyond a limited distance, so as to prevent the “arm " or “ palm " of the 
anchor resting on the shank. The anchor arms are formed in one 
piece, having a hole in the centre for the shank to pass through. It is 
also proposed to make arms of two separate pieces, that is to say, one 
part or piece forming a comp!ete arm with its palm; the tenon of the 
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arm being sufficiently long to co it it to the other arm, so that when 
both are pieced together at the tenon ends, there is formed what is called 
double solid arms, having the hole for the shank to pass through.—Vot 
proceeded with, 

1380. Anmanp Evaene Prevx, Paris, France, “Warming railway and 
other vehicles.""—Dated 10th June, 1856, 

The chamber or vessel from which heat radiates to warm the carriage 
or compartments in the form of a foot warmer, consists of a metal case 
of rec lar or other suitable form, internally stayed and strengthened 
by ties at ‘such distance, one from the other as to resist the weight or 
pressure of the travellers treading thereon. This chamber or vessel is 
placed in the interior of the vehicle, or recessed into and flush with the 
floor. It is filled with water or other liquid, which is introduced by 
means of apertures closed with two screw plugs or stoppers, placed at 
the upper part and at each extremity of the foot warmer or chamber. 
The heating vessel or foot warmer filled with liquid is put into commu- 
nication by two tubes, and screwed union metal or other joints, with a 
heating apparatus, in which the water or other liquid circulates, placed 
under the floor, and at the side of, but within the limits of the vehicle. 
One of the tubes conducts the cold water contained in the foot warmer 
to the lower part of the heating and circulating apparatus. The other 
tube is placed in communication with the upper part or head of the 
heating and circulating apparatus, from which it conducts hot water to 
the interior of the foot warmer. 

1391. Pattie Westry Harpwick, Gibson-square, Londea, “Tickets for 
railway and other uses.”— Dated 12th June, 1856, 

The object of this invention is to enable railway and other ticket col- 
lectors and inspectors to ascertain whether the return or season tickets 
presented to their inspection were issued to the persons presenting them. 
This it is proposed to effect by printing or stamping upon the tickets as 
they are issued, any arbitrary signs, such as letters or figures, which 
shall indicate the age, sex, and chief peculiarities of the person de- 
manding aticket. For printing these signs, suitable printing apparatus, 
either forming a portion of the ordinary dating or numbering press, or 
forming a distinct machine, is provided.—Not proceeded with. 





CLass 3.—FABRICS. 


Including Machinery and Processes for Preparing, Manufacturing 
Printing, Dyeing, and Dressing Fabrics, §c. 

1151. Ropert Fountps and Witi1aMm Bracewevt, Barnoldswick, near 
Colne, Lancashire, ** Power looms constructed on what is called the loose 
reed principle.”"—Dated 15th May, 1856. 

In carrying out this invention, First, a small finger is applied to the 
back board of the stay, for the purpose of keeping the loose part on the 
back board firm until the shuttle passes by it. When the shuttle misses 
“ boxing,” and is caught in the edge or selvage of the warp, this finger 
liberates the loose back board, which has hitherto always been held by 
the ordinary plate spring, which improvement will prevent the shuttle 
from being thrown out of* its course whilst passing to the other box. 
Secondly, a guide or conductor is provided for the shuttle betwixt the 
end of the reed and the back board, which guide falls back when the 
reed flies out, and when the reed is replaced, the finger above named and 
the shuttle conductor readjust themselves, and thereby prevent the break- 
ing of the twistor warp. Thirdly, this invention allows of the shuttle 
being loose on the box at the time of “ picking :" this is accomplished 
by a lever connected between the crank arm of the loom and the swell 
in the shuttle box, which stays the shuttle by means of the swell at the 
time of entering the box, and also liberates the shuttle at the time of pick- 
ing, or this part of the invention may be worked by any other suitable 
means equivalent to the above-named lever, in order to effect this 
object in looms constructed with a loose reed, 


1152. Hveu Greaves, New Palace-yard, Westminster, “ Permanent way of 
railways.""—Dated 15th May, 1856, 


This invention relates to a description of cast-iron permanent way, 


and to certain improved modes of jointing rails, with a new form of | 


rail for economising the tyre iron. In carrying out the first part of this 
invention, the patentee employs sleepers to which the rails, whether flat 
bottomed or foot rails, are rivetted or otherwise secured. These sleepers 
are made of cast-iron, and, in some cases, he makes them round (with 
one or more corrugations round the centre for giving strength), oval, or 
in the form of aring; the concave side, in all cases, he places towards 
the ballast. When they arein the form of a ring they may likewise be 
rolled out of a ring of bar iron. The sleepers will enclose the ballast on 
all sides, except when in the form of a ring, when the ballast will be 
visible in the centre. In some cases the rails and sleepers forming one 
line of roadway are connected together by tiebars. To preserve the 
gauge and angle of the rail he casts a rib on the sleeper, at right angles 
to the rail, or parallel with it, or inserts a short bar of wrought-iron, 


round which the metal is run in casting. In securing the rails at the | 


joints, instead of using three distinct wooden keys to a three-jawed chair 
as patented by him in 1852, he uses one long taper wooden key, or he 
uses three vertical wood wedges, also patented by him in 1852; on the 
fish, on the inside or outside, he casts a short stud, which fits into a hole 
in the rail to prevent its travelling, and the fish on the other side if of 
wrought-iron has a hole punched, anda short pin inserted or bar raised 
fitting the same hole, or the hole in the rail, to prevent the tish from 
travelling when the key is driven home; or he uses two fish plates, two 
bolts, and one wooden key between them for securing the joints of rails, 
or he uses a double-jawed chair and two fish plates secured by a wooden 
key. In order the more eff lise and ise the iron of 
the tyres of the wheels, he employs a rail, the stalk of which may be out 
of the centre; the inner edge of the working surface of the rail only 
being employed as a guide for the wheel flanges, or the usual section of 
rails may be employed with a flange added, rising above the working sur- 
face. On the outside of such rail, to act as a guide as the wheel flanges 
now do, so as to bring into work that part of the tyre which is now 
turned off and wasted. This is an extension of a plan patented by him 
in 1852. For railways laid in the streets, or at those places on railways 
where horses are employed, he uses paving blocks of iron in which the 
rails rest (where rails are required). These blocks will be hollow, of a 
square, or hexagonal, or other form, flat on the surface, or nearly so, and 
packed through a hole in the surface of such blocks, and will be cast 
with projections on them as foothold for the horses. 

1155. SAMUEL WEsTON Moork, Nottingham, “ Dividing and finishing lace 
goods.” — Dated 15th May, 1856. 

This invention consists in dividing lace goods in the finishing process 
in such manner that the stiffening in the goods is not injured, and the 
edges are not dragged unevenly. The machinery cannot be described 
without drawings. The patentee claims, First, the dividing and finishing 
of lace goods by pressing the lace between rollers, separating the parts to 
be divided, and carrying such parts over reels made to revolve in con- 
trary directions until the division of the whole piece has been effected. 
Secondly, the arr it of hinery for dividing and finishing lace 
goods before explained and described. 

1157. Matruew TowNsEND, Leicester, “‘ Knitted fabrics.”"—Dated 15th May, 
1856. 








This invention cannot be described without reference to the drawings. 

1161, Wittiam Harker, Victoria Mill, Bowley, Bradford, Yorkshire, ‘‘ Giv- 

ing motion to rotating shuttle-boxes of power-looms.”— Dated 16th May, 
1856. 

This invention consists of arranging the jacquard apparatus in such 
manner that the same cards used for governing and acting to produce 
the pattern by the warps, shall act on instruments and apparatus inter 
posed between the two levers which give motion to the rotating shuttle- 
box and the jacquard apparatus, by which means the one or other lever 
so used to rotate the shuttle-box will be brought into action, according to 
the manner in which the perforated cards act on the interposed appa- 
ratus consisting of levers and connecting rods.— Not proceeded with. 

1176. Ricuarp M‘Cvoy and Joun Hare, Glasgow, “ Spinning and twisting 
fibrous materials, and in the machinery or apparatus employed therein.” 
—Dated 17th May, 1856. 

This invention is applicable to most of the routine processes of manu- 
facturing or preparing threads or yarns from fibrous materials of various 
kinds, but it is especially serviceable in its adaptation to the “ throstle” 
as employed, for example, in the spinning of cotton. In a throstle fitted 
up in this way, according to one modification, the spindle is supported in 
free loose bearings, and the necessary drag or difference of rotation in 


the parts for the winding on is obtained between the spindle and the flyer, 
The fiyer is inverted, that is to say, its legs point upwards instead of 
downwards as in the common throstle. The spindle is supported in a 
footstep carried by a bottom traversing rail, and above this rail is a 
second traversing rail, carrying a tube standing up from the top of the 
rail, this tube having in its upper end a collar bearing for the steadying 
support of the spindle which is passed up through the tube. The bobbin 
on which the yarn, as spun, is wound is passed upon the upper end of the 
spindle, and rests upon a collar-piece thereon, having the usual con- 
nexions for causing the bobbin to rotate with the spindle. The tube is 
passed through a third and stationary rail above the other two, and upon 
this rail the inverted flyer rests by a prolonged collar formed upon the 
flyer. This collar of the flyer fits loosely upon the stationary tube, and 
it is here that the drag is formed. The flyer only is driven directly, 
motion being communicated to it by a driving-band passed round the 
collar, which acts as a wharve, As the flyer revolves in working, the 
yarn from it causes the spindle to revolve also, but at a some-what slower 
rate, owing to the frictionally retarding drag. The building of the yarn 
upon the bobbin is accomplished in any convenient way, by traversing 
the spindle and its tube up and down through the collar of the flyer To 
temper the frictional drag, a band or light cord is, or may be, passed zig- 
zag along the line of the spindles at their lower parts, so as to exert some 
lateral pressure on the footsteps. By this invention the parts may be 
driven at an extraordinarily high velocity, without any jar or incon- 
venience. The system and the apparatus employed in carrying it out in 
practice are obviously applicable to all textile machinery of the flyer 
class, such as roving and slubbing frames and twisting machinery. 

1179. Joun Witkkrs, Thomas WiLkes, and Gitnert WiLkks, Birmingham, 
“ Rollers or cylinders for printing fabries.”"—Dated 19th May, 1856, 

This invention consists in manufacturing rollers or cylinders by re- 
moving the pattern from, and expanding an old roller made according to 
the ordinary method of manufacture, the said expanded roller or tube 
being afterwards drawn upon and permanently fixed to a hollow 
cylinder of wrought or malleable iron or steel. 

1183. Mosrs Hays Piccrorro, Crosby-square, London, “ Preparing flax, 
hemp, and other similar fibrous materials.”—Dated 19th May, 1856, 

The flax, hemp, or similar fibrous materials are first deprived of their 
gummy or resinous substances, by means of hot water or steam and 
pressure between rollers, or otherwise, and then, in place of separating 
the woody and fibrous matters as heretofore, the flax, hemp, or similar 
fibrous materials are subjected to a process of bleaching by a dilute 
solution of chlorine, chloride of lime, orsoda. The fibres are then washed 
and dried, and are subjected to the ordinary processes for separating the 
woody and fibrous matters, by which means the fibres are obtained in a 
bleached and more pure state than heretofore for spinning.— Not pro- 
ceeded with, 

1185. Jouw Witkes, THomas Wickes, and Giterrt Wiixrs, Birmingham, 
“ Rollers or cylinders for printing fabrics.’ *—Dated 19th May, 1856. 

This invention consists in manufacturing rollers or cylinders for 
printing fabrics by drawing a hollow cylinder or tube of copper, or such 
other metal or alloy as may be suitable for the manufacture of the said 
rollers, upon a hollow cylinder or tube of wrought iron, malleable iron, 
or steel. In carrying this invention into effect the patentecs take a 
hollow cylinder, made by preference of malleable iron, and place upon it 
a hollow cylinder or tube of copper. They then subject the copper 
cylinder with its inner cylinder of iron to a drawing process, similar to 
that by which metallic tubes are drawn, By this drawing process they 
elongate and reduce the diameter of the copper and iron cylinders, and 
also fit the copper cylinder firmly upon the iron cylinder, 

1189, Wittiam Mavenam, Itield-terrace, Surrey, “ Rendering cotton and 
other fabrics and paper uninflammable. *_Dated 20th May, 1856 
_ This invention consists in impregnating the above materials with 
te of a, and it is preferred that that salt shouid be simply 
dissolved in water and the fabrics impregnated therewith; but the 
phosphate of ammonia may be produced in solution by combining phos- 
phate of soda with a salt of ammonia.— Not proceeded with. 
1193. WitttaM CakDWELL M‘Bripg, Armagh, ‘ Machinery for scutching 
flax and other vegetable fibrous substances, —Dated 20th May, 1856. 

This invention consists in certain arrangements of machinery whereby 
flax, &c., are scutched or beaten on opposite sides, alternately, at every 
stroke or revolution of the machinery. The scutching machinery con- 

| sists of two parallel shafts with arms on each of them, which arms are 
of greater length than half the shafts are, apart, so that, in revolving, 
they form two intersecting circles, or, as it were, overlap each other. To 
the extremities of these arms are fixed beaters or scutchers fastened to 








the arms by one end, and as nearly as may be at right angles to the arms, 
or parallel to the shafts. There are two concave surfaces (“ stocks"), 
} one placed opposite to each set of beaters exterior to one set and interior 
to the other, and at sufficient distance therefrom to leave room for the 
flax to pass between them. The two shafts revolve in opposite directions 


pass each other, striking the flax on opposite sides alternately, the flax 
being held outside the point of intersection of the beaters, and at this 
point the beaters draw it under their action, alternately striking it on 
opposite sides, A shield may or may not be placed inside the edges of 
the beaters, adjustable to suit different qualities of flax or other fibre. 
The fibres are held by the apparatus which formed part of an invention 
for which letters patent for England were granted to Mr. M'‘Bride 18th 
June, 1852. 

1198. Davip Suaw, Gee Cross, Chester,” Looms and apparatus employed 
therewith for weaving.”—Dated 21st May, 1856. 

This invention relates, Firstly, to an improved stop motion by which 
the loom is instantly stopped if any of the warp threads break, or any- 
thing becomes entangled in the warp threads, thereby preventing floats 
or bad work being made. Secondly, to an improved construction of the 
healds and the method of making the same; and, Thirdly, to an im- 
proved construction of the shuttle tongue and spring. The patentee 
accomplishes the first part of the said improvements by fixing a small 
pneumatic apparatus outside or inside the loom, and near the ends of 
the healds. This apparatus, which acts similar to a pair of bellows or 
concertina, has two or more projecting tubes, each of which is connected to 
an elastic tube fixed on the top of each shaft of the healds, and runningthe 
whole length thereof, one of the ends of each elastic tube bring open to 
the atmosphere. As each of the healds rises and falls alternately, the 
passages of the tubes between them and the pneumatic apparatus are 
closed and kept open at each successive movement of the healds, either 
by valves or by the action of the tubes themselves, thereby affording a 
means of supply and exhaust. He accomplishes the second part of the 
said improvements by connecting or joining the two tront shafts of the 
healds at the top, and also the two back shafts at the top, and leaving 
them separate at the bottom part. Along the said connected top-shafts 
he fixes the aforesaid elastic tube between the heddles and the main 
shaft in any convenient manner, the threads of the heald passing over it 
as already described. Or at the top of the healds he uses one shaft placed 
between two shafts or guides, for the purpose of guiding the threads of 
the heald, the elastic tube being placed on the upper surface of the said 
top shafts; and, in making the healds, instead of securing the threads 
by knots and pitch in the usual manner, he weaves a few coarse threads 
atthe part which covers the elastic tubes, in order to keep the threads 
cf the heald the proper distance apart. He merely passes the threads 
over the shaft in a spiral form, and secures them by putting a little 
paste or glue along the edge, and then form the loops or eyes for the 
healds from such threads, puts on the shaft in that spiral form, and for 
the purposes of making superior selvedges and larger sheds at each side, 
he makes the eyes or loops for a short distance at each side of the healds 
gradually decrease in size towards the extremity. He accomplishes the 
third part of the said improvements by adding to the spring of the 
shuttle-tongue a piece to correspond with the head of the tongue, and 
extend to the end, or nearly so, so that, when the tongue is out of the 
shuttle, the spring will be flat with the tongue ; but when in the shuttle 
the ordinary shuttle-spring will press against the said projecting piece 
which extends to the end, or nearly so, and cause the spring of the 
tongue to rise or bow out and tighten the cop. He puts the spring of 
the tongue on the under side instead of the top side, as heretofore. 
The advantage of this part of the invention is, that the tongue and 
spring being flat when put into the cop, will enter it easily without 
forcing it in the cop bottom, and thus make less waste, or prevent what 
are called large “ cop bottoms;" and by the spring coming into action 
after the cop is put on the tongue, it becomes firm and tight, He alse 
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produces the same result by making both the shuttle tongue and spring 
of a spiral form, and joining them at the top in the usual manner, but 
leaving them separate at the bottom. 
1205. James Horpry, and Wrur1am Jonx DornixG, Manchester, “ Bouking 
bleac hing, washing, and cleansing textile fabrics and matcrials.”—Partly 
a communication.—Dated 21st May, 1856. 

This invention relates to the arrangement and construction of ma- 
chinery or apparatus on the general principle of the dash-wheel, as 
ordinarily employed in various manufacturing processes, whereby such 
machinery may be made more economically and effectively available for 
bleaching, washing, and cleansing than has hitherto been the case. Ac- 
cording to these improvements the wheel or rotary e itself may be 
made of the ordinary form, but it is perforated round its circumference, 
and is surrounded by a stationary case or cover, leaving a narrow space 
between the fixed and rotary surfaces. Steam is admitted into the 
external fixed chamber, and finds its way through the perforations in the 
rotating whee! and there mingles with the goods and ingredients em- 
ployed in the process. On the periphery of the dash wheel are one or 
more scoops or lifters, which, as the wheel rotates, continually scoop up 
the fluid ingredients from the bottom of the outer case and pour them 
back into the dash wheel through the perforations in the latter. In this 
way the fiuid matters are constantly passed through the goods in a most 
effective manner.—Not vroceeded with. 





, “Ornamental fabrics 





1208, Rupotrn Hermann Scuware, sow, } 
— Dated 21st May, 1856. 

In weaving or manufacturing ornamental fabries intended for ladies’ 
fringed flounced dresses, an additional warp beam is fitted up alongside 
the ordinary body fabric warp beam of the loom, and the warp from this 
beam is woven in along with the rest of the material for the forma- 
tion of the necessary fringes. In the process of weaving, so long as 
plain body fabric only is required, the additional warp is interwoven with 
the rest of the material just as in the weaving of plain cloth. But when 
a fringe is to be formed across the width of the piece, a sufficient length 
of the fringe warp is drawn forward by itself, by means of a rod or 
stretcher, so as to form a looped-up portion of such warp, which portion 
is kept free and clear of the body of the fabric. In this condition of the 
parts the plain weaving again goes on until the succeeding fringe is to be 
made, and so on.— Not proceeded with. 

Thorn Mill, Renfrew, N.B., “Treatment, prepa- 
ration, or finishing of yarns or threads.’'—Dated 21st Me ny, 1S56 

This invention relates to the treatment, preparation, and ientadiitabe 
of the finer classes of cotton and other yarns, for the purpose of giving 
such yarns a superior finish, and other propertics rendering the same of 
a higher commercial value than the ordinary untreated yarns of a 
similar kind. ‘The yarn to be prepared in this way may be taken in 
various stages, and from various spinning machines, If mule cotton 
yarn is to be operated upon, the cops, when removed from the spindles, 
are first of all steamed or boiled, and they are then boiled in starch, 
After this treatment the cops are wound on to bobbins, and are then put 
into a doubling frame or other suitable twisting machine. As the yarn 
passes off from the bobbins in this operation it is directed through 
a chest of starch or dressing material on its way to the flyer, which 
is arranged simply to twist the yarn and then wind it upon bobbins, just 
as in a common throstle. The doubling trame, or whatever machine is 
employed for operating upon the yarn in this way, is arranged for the 
purpose of adding a high degree ol twist to the yarn without affecting it 
in any other way, After this routine the prepared yarn is 
warped, or applied in subsequent manufacturing processes, just as may be 
required by the practical manufacturer. Yarn thus treated possesses a 
peculiar degree of fine finish, rendering it most particularly well suited 


209 Macteroy N&ILSoN, 









reeled, 





for the manufacture of fine muslin and other goods, more especially 
such muslins as are to be embroidered or manufactured into “sewed 
muslins,”’ 
‘ wen . 
Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &e. 
1352. Thomas Crtameers, Colkirk, Fakenham, Norfolk, “ Agricultural 
drills.” — Dated 6th June, 1856, 


In carrying out this invention there is applied a rotating hollow wheel 
or chamber to each channel or furrow made by the drill. The rotatin 
hollow wheel or chamber has spouts or passages at intervals at its per’ 
phery. The seed and liquid manure, or the seed-water and manure, 
are delivered into the interior of the rotating wheel or chamber from 
the separate compartments of the drill containing them, and they are 
retained from flowing out from the wheel or chamber, except when by 
the rotation of the hollow wheel or chamber a spout or outlet comes to 
the ground. The axis of the rotating wheels or 
motion by wheels thereon which run on the land, and the running wheels 
may be made to expand and contract to v the distance at which the 
deposit takes place from the spouts or outlets, or the axis may receive 
motion by gearing from the drill, 


r 











chambers may receive 








1364. WintiaM Fievp,’and Epwarp Jerrreys, Shrewsbury, Salop, “ Ma- 
chinery for sowing seed and for distributing manure.”— Dated 9th June, 
1856. 





The object of this invention is, to prevent the choking of the spouts of 
seed and manure drills, and to ensure an equable discharge of the seed 
or manure from the hoppers. For this purpose the inventors provide a 
fan or fans which are driven rapidly by suitable mechanism as the drill 
is moved across the field, and thus a blast of air is created which forces 
forward the seed or manure.— Not proceeded with 


** Treatment of corn.”—A 





WILLIAM Brooxs, Chancery-lane, London, 
communication.—-Dated 10th June, 1856 
These improvements relate to means for the removal of the husks 
from the grain, and consist in first subjecting the corn for a short time 
to the action of water acidulated by hydrochloric acid, by which the 
husks or outer coating of the grain will be capable of easy removal when 
dry on being subjected to rubbing surfaces. To prevent the tendency 
which the hydrochloric acid of commerce may have to discolour the grain 
the inventor mixes with the solution hyposulphite of soda. The rubbing 
surfaces preferred to be used, and which constitute part of the improve- 
ments, are obtained by a fixed table grooved on its upper surface, upon 
which is placed the corn. Upon this surface are a series of other sur- 
faces, which rotate each upon its own centre as well as round a common 
centre, and there are guides or scrapers which, during the movement of 
the upper rubbers operate to place the corn acted upon by one rubber in 
position to be similarly operated upon by the next. The under or rub- 
bing surfaces of these upper rubbers are faced with vuleanised india- 
rubber. By the operation of these rubbers the corn previously treated 
as explained, and dried, will have the husks entirely removed from the 
grain. When it is desired to purify and preserve the corn from nsects, 
mouldiness, fungi, &c., the inventor employs water acidulated by hydro- 
ehloric acid of commerce combined hyposulphite of soda and chlo-ide of 
lime.—- Not proceeded with, 
130. James Erves, 
oleaginous seeds. 











“Machinery for extracting oil from 
Dated 12th June, 1856, 


Cornhill, London, 
communication, 
In carrying out this invention the seeds are taken from a bin and in 
troduced into the crushing apparatus, trom thence the crushed seeds pass 
through pressing machinery, to extract the cold pressed oil, and thenee 
the partially formed cake passes into a heating and reducing apparatus, 
where it is prepared for a subsequent pressing by suitable machinery, 
which takes out the remaining oil in the crushed seeds, which remainder 
is called hot-pressed oil, From the hot pressing machinery the oil cake 
passes under a knife which cuts it up into conveniently shaped pieces, to 
ther introduced 
hot pressed oil extrac 





fore, be said to be 





be readily removed. The seeds 
into the machine at end, 
at different points of their passage, and the oil cake removed in slic 
the other the being a continuous one, without 
any handling being required, except that necessary for the removal of the 
cake. 
1396. Cuartrs Joun Lrwsry, Albion-terrace, 
London, “ Sugar cane mills.”-—Dated 12th June, 
The improvements comprised in this invention have for their object 
to apply, in lieu of the large and massive “ side frames " or standards of 
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East, 


cast iron heretofore used (whether with or without wrought iron tie rods), 
which in practice have been found to be defective in strength and 
tenacity, wrought iron standards, composed of numerous plates so placed 











and connected together as to present far greater strength than those 
heretofore used, at the same time the strain is more equally distributed. 
— Not proceeded with, 

1429. Joun Henry Jonnson, Lincoln’s-inn- 
sugar canes, and in the apparatus « employed therein 
from Titus Lesps, Martinique.—Dated 17th June, 1856. 

This invention relates to the distillation of sugar canes by a peculiar 
apparatus whereby the whole of their saccharine properties are extracted 

The apparatus consists of two steam 


London, “ Treat ment of 
—A communication 








to form a new alcoholic beverage. 
boilers of any convenient construction, those at present employed in the 
manufacture of “ tafia” being well adapted for this purpose. One of the 
boilers is supplied by a feed pump with heated water from a reservoir 
which receives the water of condensation from steam jackets which heat 
the distilling vessels. The overflow from this first boiler passes by a 
pipe to the second boiler which supplies the steam requisite for heating 
(which is effected by means of a steam jacket the first or lower distilling 
vessel), A pipe from the top of this steam jacket conveys the steam to 
the jacket of the second distilling vessel placed above the first. From 
the top of this second jacket the steam is iveyed by a steam pipe to 
the hot water reservoir hereinbefore ref« 1! to where it is condensed, 
By thus returning the condensed steam to the boilers the saving in fuel 
will be obvious. By heating the distilling vessels with steam the cane 
juice contained therein will not run the risk of being burnt or “ carame- 
lised”’ as is frequently the case when heated direct from a fire, whilst the 
temperature of the vessel may be easily regulated by opening or closing 
more or le the steam to the steam jacket 
surrounding the bottom and sides of such vessel. “By opening a feed cock 
the lower one of the two condensers is filled with cane 
from the cane which is cut up by the ordinary cutter into thin slices) and 
conducts the liquid into a second condenser placed above it. On ar- 
riving at the top of this second condenser the liquid flows off by a pipe 
which causes it to fall into the upper part of the still and envelope the 
still head ; it then passes by a curved pipe to the lower chamber of the 
still, which contains a perforated spiral pipe and finally arrives in the 
upper or second distilling vessel or heater before referred to. From 
this vessel it passes by a pipe to the lower or first distilling vessel, and 
when this contains the proper quantity of juice (which is shown by an 
indicator) all further supply thereto is cut off by a stop cock for that 
purpose, and then the upper vessel partially filled. The apparatus 
being thus charged, the feed cock before referred to is shut, and steam is 
admitted to both the steam jackets when the distilling vessel being thus 
heated evaporation commences, The alcoholic vapours which rise from 
the lower vessel pass by a bent pipe to the bottom the upper 
vessel, the end of such pipe being a perforated rose immersed in the 
liquid contained in the vessel. The vapour is thus allowed to bubble 
up through the liquid in the upper distilling vessel, and rises up through 
that part of the still containing the spiral, through the perforations of 
which it passes, and escapes through the inside of the conical still head 
toa pipe which conducts it to a disinfecting filter contained in the 
upper condenser. From the lower end of this filter it passes by a pipe 
to a testing or analvsing vessel. The part already condensed falls to 
the bottom of this vessel, and is reconducted by a pipe to the still, where 
it is rectified. That part which is not yet condensed runs from the 
analysing vessel through a pipe which conducts the vapour to a second 
filter in the lower condenser, whence it flows out in the form of alcohol 
into a receiver. The amount of opening of the supply cock before 
referred to is regulated and indicated by means lever and 
graduated segment. A small testing apparatus connected with the 
lower heating vessel shows when the virtue of the juice 
tirely extracted, whereupon the vessel is emptied through a suitable dis- 
charge cock, and a fresh supply of juice is admitted. Suitable closed 
apertures or man holes are made in various parts of the apparatus for 
the facility of cleaning them when necessary.— Not proceeded with. 
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1469, Ronert RoGrr, Stockton, Durham, “ Machinery employed for the 
cultivation of land.”—Dated 23rd June, 1856. 

This invention consists in constructing a travelling windlass to be 
actuated on by the endless cord Fisken'’s patent or other system of 
steam ploughing. The travelling windlass is to have two drums, either 
on separate axles or on the same, one to be winding on, while the other 
is winding off the rope. From the spur wheel attached to such drums, 
and driving them, power is taken by a pinion and chain wheel. The 
inventor drives at each end of the said machine a revolving cultivator in 
the form of a spiked roller, or digging machine wheel, having spiked 
teeth on bosses at certain intervals. One set of these is lowered in the 
ground and putin motion, when the machine is going in the opposite 
direction this set is raised, aud the other lowered into the ground. The 
rollers or wheels are driven by means of a flat chain, and chain wheels, 
or other suitable means. The spiked wheels travelling at a high velocity 
clear their own way, and reduce the land to a fine state of cultivation 
for summer tillage. By removing a suitable number of the spiked teeth, 
the cultivator or wheel will turn up large clods, and expose them to the 
weather for winter or autumn tillage. The high velocity at which the 
wheels are driven prevents any clogging up of the teeth. The inventor 
finds that the cultivator requires to be held back, as its own tendency is 
therefore he employs an additional break acting on the 
circumference of the spur wheel of the paying off drum. He adapts the 
fixed windlass system of tillage to his rotary cultivator, by winding on 
one rope to one drum by means of the paying out of another while the 
machiné is hauled in the other direction, so as to be in readiness to drive 
in paying out when returning in the opposite direction, from the rotary 
motion thus obtained from a simple hauling motion, the inventor drives 
by means of a spur wheel attached to the drums, his rotary cultivator, 
as in the travelling windlass system. He attaches to the rotary 
motion thus obtained a chain of buckets and knives, similar to those 
used in a dredging machine, a suitable ladder, and raising and lowering 
apparatus for cutting drains to any depth, and a sloping platform to 
deliver the soil so raised, and cut on one side or both sides of the drain. 





to go forward, 





also 





Not proceeded with. 


1495. Ronert Witson Caanpier, Bow, Middlesex, and T HOMAS OLIVER, 
Hattield, Hertford, “ Engines em :plove d for agricultural purposes.”—Dated 
25th June, 1856. 

This invention consists in fixing a drum for holding the band, strap, 





or chain employed with engines for ploughing and other agricultural 
purposes upon the axle of the fore or hind wheels of the travelling en- 
gines now employed in connexion with agriculture. Or the patentees 
convert either fore or hind whcels into drums, by raising them by means 
of blocks or otherwise from contact with the ground, and by serewing, 
bolting, or otherwise attaching flanges to the sides of the wheels in 
order to prevent the band slipping off from them. 





1503, See Class 10. 
1529. Tuomas Frrprerck Hrntry, Bromley, 
obtaining arrack or spirit from rice or other grain.” 


for 
28th June, 


Middlesex, “ Process 


Dated 





e rice or other grain to be operated upon is in the first instance 
eted to the action of a dilute solution of ammonia. The material 
is then passed between a pair of crushing rollers of the ordinary kind, 
and from thence it passes into suitable vessels, wherein it is mixed with 
about three-parts of the hot spent wash resulting from a former 
distillation to one-part of the rice, Xc., to be operated upon. Steam 
is then blown through the mixture, for the space of two hours or there- 
abouts, according to the description of rice, , employed, and the judg- 
ment of the This forms the first part of the The 
patentee next closed vessel (made of any material 








operator, process, 





prepares, in a separate 










which is not affected by acids), a solution composed of three-parts 
per cent. (or per 100 parts of the said rice, &ec.), of hydrochloric acid 
of specifie gravity of about 1:100° and two parts of spent wash, and this 





to 


desired 





which it 
he pumps 


the rice, 


gst this mi 


he mixes with every 
operate upon. Into a 
above-described mixture &e., a sh, whilst 
tains within the said clo a steam pressure of about 
half atmospheres, and in this manner he operates upon the mixture for a 
period of three to four hours. The next part of the process consists in 
treating the liquor obtained by the last-mentioned process with soda or 
other suitable alkali, until such time as complete neutralisation of the 
acid therein contained is accomplished. 
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JAMES Atkinson LonGuiner, Fludyer-street, Westminster, London, 
“ Application of mechanical power to ploughing and other field operations 

of agriculture.” —Dated Ist July, 1856. 

This invention cor sists in the application of a screw, somewhat similar 








to the well-known screw propeller, to the propulsion of a locomotive car- 
riage overland for agricultural purposes—the motive power being placed 
on the carriage, which moves on broad wheels, while some portion of the 
weight rests on the screw propeller, which is partially immersed in the 
land. The motive power is applied to the rotation of the screw, which 
advances and propels the carriage over the ground. The implements of 
culture may either be affixed to the same carriage or attached to another 
frame or carriage impelled by the locomotive screw carriage. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fittings, Warming, Ventilating, &e. 
See Class 10. 
JosErn ApsttEAp, Manchester, “ A new application of a known 
material to be used as a substitute for plastering, painting, papering, 
whitewashing, and colouring.”--Dated 5th July, 1856. 

This invention consists in the use or employment of the painted or 
distempered and varnished fabrics, known as oil baize or oil cloth, as a 
substitute for plastering, painting, papering, whitewashing, and colouring 
houses, buildings, ships, or vessels. 

2720. WittiAM Hatey, Dorset-street, Salisbury-s 
and boilers and hot water apparatus for heating 
Nov., 1856. 

This invention cannot be described without reference to the drawings. 








uare, London, ‘‘ Furnaces 
purposes.—Dated 18th 





cification, 


— Compl S; 


Crass 6.—FIRE-ARMS, &e. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, &c. 
1517. Epwarp BurNnanp Movpen, Canton de Vaud, Switzerland, 
facture of fire-arms.”— Dated 27th June, 1856. 

This improvement consists in substituting for the straight rifle grooves 
now used, a helical or spiral groove, the angle or pitch of which is con- 
siderably more obtuse at the mouth of the barrel of the fire-arm than at 
the breech end thereof, and varies according to the length and calibre 
of the barrel of the said fire-arm, which is slightly enlarged at the 
breech. 


' 





“ Manu- 





London, “ Im- 
y or discharging 


Westminster, 
tiles, and in fixing 
1856. 





Joun CooreE Happax, Cannon-row 
provements in the manufacture of proj 
them from cannon.”—Dated Ist July, 
This invention relates, First, to projectiles tapered at their rear ends, 
and consists in forming such ends with steps, shoulders, or rings, to pre- 
vent thé wad from jamming too lightly and busting the gun. Secondly, to 
the last part of an invention, a complete specification of which was 
filed 30th October, 1854, and has reference particularly to the mode of, 
or machinery for, manufac uring projectiles with wings or bearing 
surfaces as therein described, 1.r #!*ering or sliding in the rifling of rifled 
cannon, and consists in manufacturing such wings or bearing surfaces 
upon protectiles by mounting them in a lathe, and by causing the tool or 
tools employed alternately to advance and recede gradually towards and 
away from the work whilst it is revolving, so as to form the wings or 
bearing surfaces uniformly in the desired positions, and of the required 
amounts of projection or distances from the axis of rotation. It has 
reference, Thirdly, to the means of firing or discharging from cannon 
projectiles constructed as Firstly or Secondly, above set forth, or other- 
wise, so as to fire or discharge several cannon simultaneously, and con- 
sists in the employment of an electro-magnetic arrangement, by which 
il cannon to which it is applied may be fired by percussion, 
of firing being induced by an 
whereby the ham- 


lb 














the severs 
such well-known mechanical method 
electro-magnet and keeper adapted to each cannon, 
mers for striking the several percussion-caps or tubes are simultaneously 





released. 

CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru= 
ments, Lamps, Manufactured Articles of Dress, &c. 

— GrorGE Truett, Clapham, Surrey, “ Bedsteads,”—Dated 19th June, 

856. 

This invention relates to certain improved modes of joining the side 
and end rails of wooden or metal bedsteads to the pillars or posts, 
whereby a tight and simple junction is effected. | According to one form 
of joint, which is equally applicable by a slight modification to wooden 
or metal bedsteads, the pillar or post, if for a wooden bedstead, is mor- 
ticed or slotted, and in this mortice or slot, and on one side of it is fitted 
a meta) plate having two or more projecting inclines formed on its face. 
A sufficient space is left in the mortice or slot for the introduction of 
the tenon, which is composed of a thin metal tongue, secured by dowels 
or screws into the end of the side or end rail of the bedstead. On one 
side of this tenon are fitted or formed two or more studs or projections, 
which, when the tenon is introduced into the slot or mortice before re- 
ferred to, project behind the inclines, and by pressing down the tenon by 
hand, the joint will obviously be tightened, by reason of the studs or 
projections sliding down the inclines on the plate inside the slot or mor- 
tice. In metal bedsteads the slot or mortice may be made with an in- 
clined groove or grooves on one or both of its inner sides, and in these 
grooves fit corresponding studs or projections on one or both sides of the 
tenon. Another form of joint suitable for wooden bedsteads, consists 
of a dovetailed inclined slot, formed on the end of the side or end rail of 
the bedstead; and this slot is pushed downwards into a corresponding pro- 
jecting metal dovetail secured to the post by dowels or screws. In order to 
allow for any shrinking in the wood, the patentee inserts a metal plate 
in the post immediately behind the shoulder of the projecting dovetail, 
and this plate is capable of being adjusted to compensate for any shrink- 
ing by means of set screws behind it. 

1444. Guitrorp Linpsay Mo.rswortn, Beaufort-buildings, Strand, 
don, “ Pendent child’s cot.”——Dated 19th June, 1856, 

The improved pendent cot consists of a stiff frame of metal or other 
substance which forms the sides of the cot to which the body holding 
the bedding is attached. This body is formed of sacking or other 
pliable material, or of eane or wicker work, bellying down from the 
frame to receive the child, Lines or cords are attached to the frame so 
that the cot may be hung to, or suspended from, rings or hooks in the 
ceiling, or on the wall of a room, or from the frame or any convenient 
part of a bedstead. The patentee intends to provide the cords or lines 
with swivel safety hooks for facilitating the hanging up and taking down 
of the cot, aud he also intends to provide the cot with ornamental fringe 
or net work, hanging down outside the cot, which net work may if de- 
sired, be turned up and fastened to the lines or cords, so as to form a 
safety netting. The frame of the cot may be fitted with hinges or 
joints, so as to fold up for packing if necessary. This cot can with the 
greatest fa y be hung or suspended in any desirable place, over or by 
the side of the mother's bed, so that the child will constantly be within 
reach of the mother or nurse. The cot is also portable, and can be car- 
ried with ease from one room to another. 

1447. WILLIAM MILLS, 
—Dated 19th June, 

This invention consists of applying the bridge at the back of the sound 
board, in combination with such an arrangement of the pins on the 
bridge and the strings that, whilst on the one hand the bridge is drawn 

the strings in being pulled straight in 
tuning draw the sound board towards them. For this purpose, the bri 
is glued or fixed to the back of the sound board, and by means of screws 
and springs fixed to the bracings the sound board is drawn towards the 
bra The pins fixed to the bridge pass through the scund board, 
and have notches or recesses formed in them, within which notches or 
recesses the strings pass, and when tightened they draw the bridge and 
sound board towards them.—..Vot ded with. 
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Lower ‘Craven-place, Kentish-town, ‘* Pianofortes.” 


1856, 


towards the bracings by springs, 


ive 












ngs. 


proce 


Monckton, ¢ London, 


Cr 
9th June, 1856. 


HEN! ty 
Dated 






EDWARD hancery-lane, 
nofortes 

This invention, which relates to the action, consists in employing in 
lieu of the ordinary buffing leather, or otherwise, vulcanised india-rubber, 
preparations thereof, or india-rubber webbing or similar fabrics, to be 
used separately or conjointly with the ordinary buffing materials at pre- 
sent employed in the various mechanical portions of the action, such as 
the hammer heads, under-levers, hoppers, and hopper springs, and in 
place of balance-weights in the key-boards, such materials being also 
applicable for placing upon the hammer rests and rails, andin all por- 











JANUARY 16, 1857. 


tions of the instrument where the ordinary padding or baize is made use 
of.—Not proceeded with. 

1457. Henry Prcort, Glasgow, “ Hats and other coverings for the head.” — 
Dated 20th June, 1856, 

In this invention, the lining of the hat, or that part of the interna 
fitting which actually bears upon or against the head, is attached in the 
usual way to the hat near the brim thereof, for the greater part of the 
way round, but the portion embracing the temples and forehead is loose, 
and quite disconnected from the hat body. The hat body at this front 
part is double, or has an inner layer or lining piece. This duplex part 
extends to about the depth of the lining, and a clear air space is left 
between it and the hat body, the edge of the lining being attached to 
the edge of the loose inner layer or lining instead of to the hat or body. 
Both the fitting, lining, and theinner diaphragm or layer are perforated 
to admit of ventilation. The difference between the moulded form of 
the hat body and that of the fitting, lining, and internal diaphragm is 
produced by a moveable metal slip, which is added to the block for the 
body, and removed therefrom for the lining mould.—Not proceeded with. 

1476. Cuartrs Mitis, High-street, Camden-town, London, “ Hammer rails 
of pianofortes.—Dated 23rd June, 1856. 

In this invention the wire or axisof the hammer butt, in place of 
being held by projections on a metal plate against wood or metal pro- 
jections at the edge of the hammer rail, as heretofore, is received by a 
metal plate with projections having grooves in the ends of such pro- 
jections affixed to the edge of the hammer rail, and the wire or axis is 
held in position in the grooves above mentioned by asimilar metal plate 
(with projections) to that heretofore used, but such last mentioned plate 
is not fixed parallel and together with the first mentioned plate to the 
hammer rail ; on the contrary, the two plates are fixed separately to the 
hammer rail, and at an angle to each other. 

1494. Joun Ronkap, Glasgow, ‘‘ Hats and other coverings for the head.”— 
Dated 25th June, 1856. 

In hats made according to this invention the lining or fitting piece 
which embraces the head is made somewhat less in diameter than the 
hat body, but instead of being inflexibly attached to the hat body, it, 
together with an internal diaphragm, or stiff lining piece behind it, is 
attached loosely and flexibly to the body at the part where the brim 
joins the main cylinder or body part of the hat. This junction is effected 
by an interposed strip of gimp or other open flexible material, which is 
sewn or otherwise attached to the bottom edge of the lining and its 
internal diaphragm, and to the hat body at the angle formed by the 
junction of the latter with the brim. This system of attaching the 
lining or fitting part answers the double purpose of giving a very soft 
elastic fit to the head, whilst at the same time the permeability of the 
gimp or material employed for connecting the lining to the body allows 
of the free passage of the external air up from below and into the 
space left between the lining and the body.—Not proceeded with, 

1510 Basitio ScartaNo and RaruakL PauL DE VILLAMIL, both of Rue 
Lepelletier, Paris. *‘ Apparatus for measuring and setting out the forms 
of garments ”"— Dated 26th Juue, 1856, 

This machinery is composed of several sliding metal rules, by prefer 
ence of brass, pin-jointed together, so as to form a series of moveable 
triangles placed in juxta-position to each other. These rules are 
graduated, and are arranged so as to correspond with the points and 
lines according to which the measurements are taken from the body of 
the person for whom the coat is to be made. To some of these metal 
rules are fixed bands of steel, which are also graduated, and which bend 
themselves according to the point at which they are fixed to the rules, 
and according to the position of the rules. In this manner a reproduc- 
tion on a plane surface of the measurements in relief are obtained. 














1. Epenezer Rogers, Abercarn, Monmouthshire, and HERBERT MACK- 
worTH, Clifton, Gloucestershire, ‘* Improvements in cookir lappa 
ratus for that purpose.”—Partly a communication.—Dated June, 





1856. 

This invention cannot be described without reference to the draw- 
ings. The patentees claim, First, the coking of coal or other suitable 
material in open kilns, by igniting the mass at the lower part, and 
causing the coking process to ascend gradually from the bottom to the 
top, while, at the same time, the air or the gases produced by the com- 
bustion or distillation, are caused to descend into, or through the inter- 
stices of, the incandescent mass, and thence into flues or chimneys, as 
before described. the of coal, or other suitable 
material, in open kilns, by causing currents of air or gas to pass alter- 
nately from side to side of the mass, and through the same, in the 
manner before described. 








Secondly, cokir 





Thirdly, the constructing open kilns or appa- 
ratus for coking fiues and chimneys, arranged in the manner before 
described. 


15 





. ADFRED VINCENT Newton, Chancery-lane, London, ‘ Safety pocket 
for coats and other garments.”—A communication.—Dated 30th June 
1856. . 

The invention consists in fitting garments with a metallic pocket, and 
inverting the same so that the pocket cannot be detached by any of the 
means ordinarily available by pickpockets.— Not proceeded with. 

1533. HENRY Browx, Nelson-street, Bermondsey, and Jor BartLert, 
Little Guildford-street, Southwark. Surrey, ‘‘ The construction of an 
iron easy arm-chair bedstead.”—Dated 30th June, 1856. 

In carrying out this invention the back part of the chair is placed to 
the seat on pivots, so that it can work from its erect position to the same 
position, and in a straight line with the seat; the pivots are placed on 
the back twelve inches from the bottom, so that the lower part of the 
back forms levers under the seat. 
a second seat on pivots in 


From the tront of the seat is placed 

the same way as the back, so that it 
can work from its perpendicular position to the same position, and in a 
straight line with the seat. Two connecting-rods are placed on pivots 
from the back levers to the front seat, so that, as the back lowers, the 
back seat rises, until the back and front seat are in a straight line with 
the seat, and thereby form a bedstead.— Not proceeded with, 

1538. ALFRED WILD, Windsor, Berks, ‘‘ Boots and shoes.”—Dated Ist July, 
1856. 

The principal improvement consists in employing two rows of sewing 
for connecting the welt to the upper, instead of only one rowof sewing 
as heretofore, commonly practised in the manufacture of boots and shoes, 

1554. Epwix Green, Birmingham, “ 





Juttons.”—Dated 2nd July, 1856. 

These improvements consist, Firstly, in the construction of flexible 
shank buttons, the foundation of which is composed of metal, which 
metal is to be wholly or partially covered with a woven fabric. The tuft, 
or flexible shank of the button, the patentee causes to be held firmly 
between two flanges, one of which forms on the front, and the other on 
the back shell of the button. Secondly, in constructing buttons with a 
metallic bar or shank formed of the front or back shell, one shell 
having a circular hole pierced through the centre, the other having two 
or more portions of circles pierced out, thus forming a bar or cross in 
the centre of the hole; or he pierces two or more holes in one of the 
shells. This button he covers with linen or other woven material. 
Instead of covering the metal of which the shells of the button are com- 
posed wholly with a woven fabric. He sometimes pierces the centre of 
the fabric for covering the back of the button, through which perfora- 
tion he inserts a flange formed on the back shell, which said flange he 
turns down over the fabric, and forms an eyelet hole in the centre of 
the button; or he forms the front and back shells of the button into an 
eyelet hole, in which case he inserts a bar of loose wire between the 
two shells to form the shank of the button; and, Thirdly, for improve- 
ments in the formation of metal buttons, which consist in piercing the 
front and back shells of the button with two, three, or four holes, cor- 
responding with each other, and near the centre of the said shells; 
after which he embosses or recesses the front and back shells, either 
concentric with the button itself, or the holes may be embossed or in- 
dented at a little distance around and concentric with the holes them- 
selves; or where he pierces the shells with two holes, he embosses or 
indents the front and back shells in an oval form embracing the two 
holes. 











1564. Josepn Ewine, Cirencester, Gloucestershire, ‘‘ A new or improved 
portable receptacle for urine and other human secretions.”— Dated 3rd 
July, 1856. 

The purpose of this invention is to allow children or adults to use 
this receptacle for urine or other secretions when, in their incontinence, 
they cannot retain them, The invention consists of a bag or napkin 
made of india-rubber, or vulcanised india-rubber, with a series of 





THE ENGINEER. 


pouches or reservoirs connected therewith, and fastened round the hips 
with an elastic belt lacing in the front.— Not proceeded with. 

1567. Josepn Brown, 
Dated 3rd July, 1856. 


Leadenhall-street, London, ‘ Hats and caps.”— 
This invention consists in improvements in hats and caps, with regard 
to ventilating the same, by making a hat or cap-body, or part thereof, 
without a crown (or with a crown with sufficient openings or per- 
forations, and with or without perforations, cuts, or slits in the 
sides), and over this another hat or cap-body, or part of a body, 
without a brim, but with a crown to fit loosely over the first 
body, which might be so arranged as to be capable of being pushed 
up to admit air, or closed to exclude it. Also the hat or cap- 
body may be made in the usual way, but with perforated, slitted, or open- 
work sides, the outer covering of plush, or shag, or other material, being 
secured to the crown, but simply drawn down over the other part of the 
body, and secured by an india-rubber band, or other suitable attach- 
ment: or the crown may be entirely loose. Also, the invention contem- 
plates the adoption of any arrangement whereby one body, or part of a 
body, may be wholly or partially covered by another body, or part of a 
body, in such manner as to allow communication with the external air. 
1584. Freprric James Pitirner, Hatfield-street, St 
triars-road, Surrey, ‘‘Clasps or fastenings for waist 
scriptions of bands or straps.’”’—Dated 7th July, 1856. 


nford-street, Black- 
ands and other de- 









The improved clasp or fastening for waist and other bands consists 
of two parts, one the mount of the ordinary kind, forming or containing 
the ornamental part ofthe fastening which is secured to one end of the 
band by a metal loop, or in the usual way ; the opposite end of the mount 
has a socket with a longitudinal groove or slit opening thereinto, This 
socket and groove are in the direction of the breadth of the band. On 
the opposite end of the band to that attached to the mount a rectangular 
metal hoop or loop is attached, part of which is encircled by the band 
fastened thereto. The other part slides longitudinally into the socket 
before mentioned. When it has slid quite into the socket the ends of 
the loop are received into two notches cut in the socket at each end of 
the slit, which is effected by turning the part within the socket a little on 
its axis. The slot is cut in such a position that the strain on the band 
tends to keep the parts of the hoop within the notches, and so prevents 
the fastening from sliding out, or becoming discon nected.—Not pro- 
ceeded with. 





Crass 8.—GAS. 


Including Manufacturing Apparatus and Process 
-urifying Apparatus, Sc. 








8, Meters, 


Regulators, 


1384. See Class 1. 





Criass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro- Magnetical Apparatus, 
vlectric Telegraphs, Galvanic Batteries, Sc. 








1452. Joun Tatnor Pirman, Gracechurch-street, London, ‘* A new method 
of using the electric current or currents for telegraphic and other pur- 
—A communication.—Dated 20th June, 1856, 





poses. 
This invention consists in employing, for telegraphie and other pur- 
poses, the positive and negative current through electro-magnets, the 
poles of which are in juxta-position, the latter being rendered, by change 
of polarity alternately, mutually attractive and repellant, thus enabling 
the patentee to combine the local and relay magnets, or to use the com- 
bination simply as a relay with a considerable increase of power, Also, in a 
modification in the use of currents resulting from placing the ends of a 
curved or recta ature opposite to the poles of the 
magnet, this armature being acted wpon by the approximation of the 
moveable magnet or axis, restraining the latter at the will of the operator 
until the circuit in the moveable magnet or Also, in 
the employment of a current from one battery through the coils of both 
magnets in direct order to make them respectively attractive, or through 
one of them in inverse order to render them respectively repellent, the 
circuit of the other battery, local or main, being when made, oppositel 
directed. Also, in the use, in this arrangement, of a spring as a repell- 
ing power which, when the magnets are attached, will permit all the 
local batteries to come in to aid the main circuit. Also, 
break piece, a spring or its equivalent, to suspend the 
the magnets in order to counteract or control the 
cases where a change of polarity is required. 
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inductive influence in 
And, finally, in 
with or without the aid of a spring, the repellent the attrac 
tive power thus working from absolute contact. The invention cannot 
be fully described without reference to the drawings. 
1560. WitiiaM Hickuine Bursxert, Margaret-street, London, “ 
teleg und in apparatuses employed therein "’—Dated 2nd July, 1856, 
These improvements in clectric telegraphs, and in apparatuses em- 
ployed therein, have reference to certain contrivances by which the 
patentee is enabled to work different needles or indicators, as well as 


using, 
instead ot 


** Electric 






Y 








chemical or other recording machinery, electively, with only one wire ; 
to arrangements at the transmitting end, by which he is enabled to send 
quickly and certainly the various currents required for working such 
apparatuses, needles, recording instruments, &c. ; to novel arrangements 
of the needles or indicators themselves, as well as the coils and 
used to set them in motion; and to certain stering or 
recording machinery at the transmitting end. The invention cannot be 
described in detail without reference to the drawings. 
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Ciass 10.—MISCELLANEOUS., 
Including all Patents not found under the preceding heads 
1189. See Class 3. 
382. Writiam Wrtson, Neweast! 
hair from coney and other 
June, 1856. 





ipon-Tyne, “ Machinery for pulling the 
—Partly a communication,—Dated 10th 








Sains, 


The process here mentioned has been hitherto done by hand labour, but 
is now effected by this machine, which is ma 





le so as to act in a similar way 
to the workman, who takes the fur between his thum) and the pulling 
knife in his hand, and thus pulls off this hair, 
is essential to a description of the machinery. 


Reference to the drawings 


1383. Henry Benson Jones, Derby, “Metallic castings.”—Dated 11th 
June, 1856. 
The object of this invention is to mould railway « 
with counter-sunk or other holes or cavities therein, o 


by attaching to the 





rs or other castings 





any form or shape, 

pattern “shifting pieces” of metal or other appropriate 

are left on the cores after the pattern is withdrawn, and 
subsequently removed. 

1384. See Class 1. 
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1385. WittiamM Bayutss, Birmingham, 
Dated 1!th June, 1856, 

The patentee claims manufacturing ornamental metallic tubes by press 
ing a plain tube upon a mandril having upon it the ornamental figure to be 
given to the tube, the said ornamental figure being such as will permit of 
the withdrawal of the mandril from the tube. 


“Ornamental metallic tubes.’ 


1386, Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Safety paper.” 
—A communication from V. Courboulay, Paris.—Dated 11th June, 1856. 
The objects to be obtained by this invention are the avoidance in the 
the 


uch a manner that 





manufacture of chemicals injurious to the health of workmen 
employed, the preparation of the paper or tissue in 
the ordi 
will penetrate into and through them when such inks are attempted to 
by cl and so that all 
employed by forgers or others, with a view to 
papers or tissues, will leave indelible marks or stain 
e preparation of the paper or tissue 





y or other inks afterwards used upon such papers or tissues 


be removed 1emical means, the chemical means 





remove the writing or 


printing from such 
upon them. 1 in such a manner as 
writing or printing being made from the 


The preparation of the paper or tissues intended to b 





to prevent any transfer of any 
paper or tissue. 
employed for bills, cheques, shares, coupons, and similar documents in 
such a manner that such paper or tissue cannot be tampered with prior 
According to this invention the patentee employs a solu- 


tion more or less concentrated, either of iodide of potassium, or iodide of 


to actual use. 


ammoniacal sodium, or of bromide of the same ammoniacal bases, or of 
any salt or matter which contains iodine or bromine, either in a free or 
combined state, whether in solution, combination, or simple admixture. 





This solution, combination, or mixture is introduced into the pulp of the 
paper before its manufacture, or if used in a thick state, it may be applied 
to the whole or portions of the paper or tissue in any convenient manner, 
such as by printing or painting with a brush, or he makes a bath with the 
solution in which the paper or tissue is immersed, and then withdrawn 
and dried as it is required for consumption. 

1389. RicHarp ArcHiIBaLD Brooman, Fleet-street, London 
spoons, forks, and other similar ¢ 
therein. 


“* Manufacture of 
rticles, and in the machinery employed 
Dated 12th June, 1856, 

This invention consists in the following method of manufacturing 
spoons and other similar articles, and in certain improved machinery 
employed therein. The spoon or other article is first cut out of a strip or 
sheet of rolled metal in a rough shape or blank, shorter and narrower, 
but thicker than the spoon or other article is intended to be when 
finished, and these blanks are of such a form, and so cut out that hardly 
any of the material is wasted. The rough shape is then brought to the 
desired length and breadth through rolls, but to give it the proper 
breadth it is introduced between the rolls at their ends, that is to say, in 
a position or direction at right angles to that in which they are inserted 
to be lengthened ; and for this purpose the standards or frames in which 














the ends of the rolls are supported are cut away. To give the proper con- 
cavity or bowl shape, and to engrave the article, the inventor fits on the 
upper roll of a pair of plain flattening rolls a collar fitted with dies or 
moulds for giving the concavity, and with an engraved surface, or pro- 
vided with an engraved block of the proper device or pattern, which 
forms a mould or die for engraving it, and he places on the lower roll a 
matrix or counter mould made smooth at 
roll. 


the upper roll and the matrix on the lower roll, 


bottom, so as to slide on the 
The article is introduced between the dies or engraved surface on 
A removable collar or 
perated upon, holding 
them together, preventing the latter from shifting or becoming mis- 
shaped between the roller. 


ferrul is passed over the matrix and the article 


1390. See Class 4. 
1391. See Class 2. 


1592. Puiuir Unwey and Joun Unwix, Rockingham-street, Sheffield, ‘ Pen 
and pocket knives,”—Dated 12th June, 1856, 

This invention consists in forming the “ bolster” and scales of one 
entire piece of material, without covering the same with horn, ivory, or 
other substance as commonly practised, the said bolster and scales being 
produced by casting and other convenient and suitable means. 

1393. Dantet Sritu, Stepney-green, Middlesex, ‘* Purifying spirits of tar or 
coal tar naphtha.”—Dated 12th June, 1856, 

These improvements relate to employing lime as a means of deodorising 
or removing the smell from spirits of tar or coal tar naphtha, which has 

the same whilst in a state of vapour 


ed with, 


been previously rectified by causing 
to pass in contact with the lime,—.V 
1395. Joun Srennover, Upper Barnsbury-street, Islington, ‘The prepara- 


tion of a colouring maternal, suitable for the treatment of acid, alkaline, 
and neutral solutions.” —Dated 12th June, 18! 


pire 








‘his invention consists in producing a highly porous vegetable charcoal 





capable of being employed as a decolourising 





gent. The patentee forms a 
very intimate mixture of cither hydrate of lime, unslacked lime in the 
state of the finest powder, calcined magnesia, or the light sub-carbonate of 
magnesia of the shops, with certain vegetable substances such as maize, 


wheat, and other kinds of flour, common resin, or catophoninm pitch, 
wood tar, asphalte or bitumen coal tar, and coal tar pitch. This mixture 
heated to redness in 
crucibles or in cast-iron retorts, 


etable matter is then 


covered 


of lime or magnesia and veg 





close vessels, that is in ordinary 


until the vegetable matter is entirely carbonised. The mixture, when 
cold, is then digested with hydro-chloric or sulphuric acids, according as 
treated with 


The porous 


lime or magnesia has been employed, and repeatedly 


water on a filter until everything soluble has been removed, 
chareoal remaining on the filter is 
1405. 


the decolourising agent, 





See Class 5, 


1407. Hyvouirre Meare, Paris, ‘‘ Bread.”— Dated 14th June, 1856. 

These improvements consist in manufacturing white bread having the 
characters of first quality bread, with using either all the white or raw 
elements that constitute either corn or rye ; or in manufacturing white 

ubstances as would produce to this day but brown bread. 
re the means employed to obtain the new product, First, 
the application of vinous fermentation produced by alcoholic ferment or 
yeast to destroy the ferment that is called “ cerealine” 
with the fre 


bread in such 
The following 





existing, together 
nents of bran in the raw flour, and which in some measure 





produces the acidity of brown bread directly, whilst it destroys indirectly 
most part of the gluten. Secondly, the thorough purification of said 
flour, either raw or mixed with bran (after dilution and fermentation), by 
the sifting and separating of the farinaccous liquid from the fragments of 
bran disseminated by the millstone into the inferior products of corn, 








Thirdly, the employing that part of corn producing brown bread in the 
rough state as issuing from the mill after a first crinding in order to faci- 
Fourthly, the 
employing an acidulated water (by any acid or acid salt) in order to pre- 


litate its purification by fermentation and wet sifting. 





vent the lactic fermentation, preserving the vinous fermentation 
preventing the yellow colour from turning into a brown colour 
| (the ulmie acid), and the good taste of corn from assuming that 
of brown bread. Uowever, instead of acidulated water pure water 
may be employed, with an addition of yeast, as the acid only 
serves to facilitate the vinous fermentation. Fifthly, the grinding of the 


corn by means of millstones that crush it thoroughly, increasing thereby 
the quantity of foul parts, a method which will prove very bad with th 
process, and very advantageous with the present, Sixthly, the 
application of corn washed or stripped by any suitable means, Seventhly, 
the 
rye and other grain used in the manufacture of bread. 


usual 





plication of all those contrivances to wheat of every description to 

Eighthly, the 
same means applied to the manufacture of biscuits, 

1411. Class 1. 

1413. WituiaM Waient, Forth-street, Neweastle-upon-Tyne, “The manu- 
facture of articles of glass and plastic materials by means of pressure.”— 
Dated 14th June, 1856, 

This relat 
bottles or other ves 


Sec 











invention s to the manufacture, by the aid of pressure, of 
els or articles composed of glass or plastic materials 


having necks narrower than their bodies, such, for example, as decanters, 





cruets, water jugs, and cream jugs. The improvements consist in mak- 
such vessels in two pieces or parts in place of one, According to this 
is used to form both the 


body and neck of the vessel, the same being open at the botton from 


, 
i ing 
invention the plunger or inner or resisting pic 





whence the plunger is withdrawn. The betiom of the vessel is moulded 
in a Separate piece, which piece, while both are soft or pliable, is united 
to the body of the vessel after the plunger has been withdrawn, the 
vessel being now completed. — Not proceeded with, 





3. Joun Grper, Wellington-street South, Strand, London, “ Pump 
reservoir, and apparatus for measuring liquids.”—A communication from 
J. Gendry, Dinant, Belgium,—Dated 17th June, 1856, 
The applicant proposes to construct a closed reservoir into which the 
oil or other liquid is poured from any larger tank or holder; when filled, 
this is to be carried or wheeled to any part of the shop or warehouse, On 


or in the surface of this reservoir he makes two strainers, one on which 
the oil measure or measures is or are to be placed, the other to receive any 
| surplus oil thatthe stroke of the pump may bring forth, which thas passes 
again into the reservoir, He constructs the pump on the reservoir, and 


so that each stroke of the beam shal! cause to issue from the exit pipe an 


And 
in order to ascertain with exactness the quantity of liquid remaining at 


exact measure, say & pint or a quart of liquid, as may be arranged, 


coke, commonly called breezes.”— Dated 17th June, 1856, 


any time in the reservoir, he fixes a graduated scale inside thereof in any 
| convenient position. —Not proceeded with, 
1424. Joseru Davis, Birmingham, “Method of manufacturing the emall 
| 


This invention consists in combining the oven in which the said breezes 
are made with the furnace of a steam-boiler or other furnaces, so as to 
economise the heat produced in making the said breezes, by causing it to 
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January 16, 1857, 





ss 


{nerease the heat, and suppress or partially suppress the smoke of another 
furnace with which it is in communication. 


_—" 





Is.”"~—-Dated 





1425. Henry Houiand, Birmingham, “ U and f 
17th June, 1856. 

This invention consists chiefly in a method of manufacturing umbrella 
and parasol tubular ribs by reducing the thickness of the strip of steel of 
which the said rib and joint are to be made in all parts, excepting that 
from which the joint is to be made, and afterwards expanding laterally the 
part from which the joint is to be made by pressure, and forming the 
whole into a tube, excepting that part from which the joint is to be made, 
that part being folded into two parallel portions to form the stretcher 

joint. The invention also comprises certain machinery which cannot be 
described without reference to the drawings. 

1427. Artuur Grorok Bayuis, Redditch, Worcestershire, 
Dated 17th June, 1856. 

This invention consists in the combination of an elliptical or nearly 
elliptical edge with a depression, groove, or gutter in the body of the 
needle running into the eye of the said needle. 

1428. James Eves, Cornhill, London, ** Dy 
—Dated 17th June, 1856. 

In describing this invention it will be expedient, for the sake of clear- 
ness, to consider the instrument as composed of two parts, one of which 
may be termed the measuring apparatus, as it measures the momentary 
force exerted at any instant of time, while the other part may be termed 
the registering apparatus, as it registers the whole amount of power ex. 
pended or consumed. The measuring apparatus is similar in construction 
and operation to some dynamometers heretofore contrived, and consists 
mainly of a spring connexion between a driving and a driven shaft or 
their equivalents, in which connexion the springs are more or Jess com- 
pressed as the force exerted increases or diminishes, and in which the 
change in the relative position of the parts incident to the movement of 
the springs under compression is employed to impart motion to a lever or 
other equivalent indicator, which will move a greater or less distance in 
proportion to the momentary force exerted independently of the velocity 
or speed of the shafts, The registering apparatus consists of a counter 
which is similar to those ordinarily employed in ordinary gas and other 
meters, but which is controlled in such manner by the measuring appa- 
ratus that its indications depend in part upon the velocity or speed of the 
rotating shafts to which the instrument is applied, and in part upon the 
force exerted or consumed as indicated by the relative change in the posi- 
tion of the parts of the spring connexion of the measuring apparatus, 

1429, See Class 4, 

1434. Raymonp Leoro.p pe Berenzer, Enfield, 
—Dated 18th June, 1856. 

This invention consists in so constructing and arranging the head-gear 
in connexion with nosebays that, upon the food or fodder being eaten or 
otherwise withdrawn, the said nosebays may b: caused to fall or rise pro- 
portionately to the increase or diminution of the weight of the food 
within the bays whereby an uniform feeding surface may be at all times 
maintained. For this object the patentee uses flexible or elastic mate- 
rials to be employed for connecting the head-gear with the sides of the 
said bags, which may be provided with loop-strings or checks, for the 
purpose of confining the descent of the bag, when filled, to any conve- 
nient depth. 

1448. Francis Gingon Spirssury, Chaudfontaine, Belgium, “ Making soda 
end alum.”— Dated 19th June, 1856, 

The patentee claims, First, the extraction of caustic-soda from eryolite 
by caustic, lime, and water. Secondly, the fluxing of wolfram with ery- 
olite, as well without as with the subsequent application of lime. Thirdly, 
the application of sulphuric acid, with or without an additional portion of 
clay, to eryolite, for the purpose of producing alum. 

1455. JoNATHAN Haus, Ashton-under-Line, Lancashire, ‘‘ Apparatus for 
manufacturing bands or cords for driving machinery and other purposes.” 
—Dated 20th June, 1856. 

These improvements relate to machinery or apparatus for manufac- 
turing bands or cords from cotton, flax, hemp, or other fibrous substances, 
in which a series of strands or threads are twisted or twined together, 
and consists in an arrangement of apparatus whereby each of the strands 
or threads are kept at an equal tension as they are twisted or twined 
together, and wound on to bobbins. The apparatus cannot be described 
without reference to the drawings. 

1456. MicuakL Tuomas Crortron, Leeds, York, ‘Apparatus for inking 
stamps used by bankers and others.”—Dated, 20th June, 1856. 

This invention consists of a combination of inking rollers, so ‘arranged 
and disposed as to distribute ink uniformly upon a dabber, the said dabber 
being made in the form of a roller, instead of a flat surface as heretofore 
commonly employed for inking stamps used by bankers and others. 

1458, StorrorD Tuomas Jones, Royal Cireus-street, Greenwich, Kent, and 
Josian Harris, Dolygelly, Merionethshire, North Wales, ‘* An amalgamat- 
ing machine to extract gold and silver, and to separate iron from crushed 
mineral ores in water.”—Dated 20th June, 18! 

The inventors emloy a water-tight case, of which the bottom is semi-cir- 
cular. Inside this case they have one or two fans, one of them having two 
or more blades, but they prefer four such blades to work near the bottom 
with spindle and bearings. Each blade is perforated with numerous holes, 
and may be turned up at the ends, The other fan is placed above the lower 
fan with spindle and bearings, and has also two or more blades, being made 
of open ribs or bars, One or both of these fans can be used as most suit- 
able to the crushed mineral ore to be operated upon. Attached to the 
amalgamator is a feeder to convey the crushed mineral ore and water into 
the amalgamator. The feeder has an opening near the bottom, through 
which the crushed mineral ore and water pass into the amalgamator, and 
thereby come into contact with the mercury with which the amalya. 
mator is charged. The fan or fans being revolved by any usual gearing 
will agitate and mix up the crushed mineral ore, water, and mercury. 
An opening is made near the top of the amalgamator to allow the refuse 
crushed mineral ore and water to pass out. At the bottom of the amal- 
gamator is fixed a tap for the purpose of drawing off the mereury and 
the gold and silver amalgam. Connected with the feeder they place a 
series of magnets, or magnetic bars, to take up the iron that may be in 
the crushed mineral ore and water, so as to prevent altogether, or as 
near as possible, its passage into the amalgamator. These magnets or 
magnetic bars can be made to revolve or remain stationary, ard are so 
placed as to be removeable, changed, and cleaned at pleasure. — Not pro- 
ceeded with, 


“ Neddles.”— 


tion 


ter.”—A 





” 


Middlesex, ‘‘ Nosebags. 












1460. Exrve Ventre, Paris, “ Improved carton or box for keeping papers or 
other articles.” —Dated 21st June, 1856, 

The inventor proposes to construct a box in such manner as to admit 
of its being opened and reclosed, and the contents withdrawn and re- 
placed without displacing it or any article resting upon it. He proposes to 
effect this by making the fuce of the box to open or shut by means of a 
button placed upon a spring and running in a slot; the pressure of the 
finger upon this button causes the face of the box to fall, displaying its 
contents.— Not proceeded iitl 

1464, Cuartys Miynk and Amanp Corson, Brussels, 
Dated 2ist June, 1836. 
This invention cannot be described without reference to the drawings. 


** Making bread.” 


1468. Go_pswortny Gurney, Bude, Cornwall, “ Warming and moistening 
air.” —Dated 23rd June, 1856. 

This invention consists of an apparatus constructed to apply the laws of 
conduction and convection of heat for the purposes of warming and mois- 
tening air. The apparatus consists of a metallic vessel having a number 
of plates extending from its outer surface, standing with the plates vertical 
in a shallow trough of water. Heat is communicated to the interior of the 
apparatus by hot water, steam, or fire, and from thence, under the laws of 
conduction, passes into the plates on the outside; part of the heat from 
the plates is communicated to the water in the trough below, and part to 
the air between them above. As the water becomes warmed the vapour 
escaping from its surface passes up into the air contained in the spaces 
between the plates. The air in combination with vapour receives heat 





more eneily en the cued surfaces of the sates on it otherwise 
would do, and moves up Js with an i d velocity, directly as its 
increased temperature under the laws of convection it is communicated to 
the atmosphere above. The portion of evaporation escaping from the 
trough which may not be drawn into the upeast column between the plates 
rises directly, and the at e above. 

1471. GrorGr Rivey, The Grove, Lambeth, Surrey, “Improved refrigerator 

for cooling brewers’ and distillers’ worts.”—Dated 23rd June, 1856. 
The nature of this invention consists in the cooling of brewers’ and dis- 
tillers’ worts and other fluids, by running the same through a great length 
of metal pipe, the same being Jaid in a continued helical circle or spiral 
circle, with many circumvolutions, with metallic divisions between each 
circle, forming one continuous passage way, in which cold water runs in a 
contrary direction to that of the article to be cooled. 

1473. Henry Hussry Vivian, Bernnarpt Gustav HERRMANN, and WIL- 
LAM MorGan, Haford Works, Swansea, Glamorgan, “ Improvements in 


the mantifacture of Copper, and i in obtaining gold and silver from the ores 
ployed in such re.”—Dated 23rd June, 1856. 


“The patentees claim the reducing metallic bottoms or copper to the 
state of regulus, and roasting and smelting the same, so as to obtain me- 
tallie bottoms, in which the gold is concentrated, and is further eoncen- 
trated by repeating the process, and by which process also a regulus of 
improved quality is obtained, which may conveniently be treated to separate 
silver, either by the process for which a patent was granted to John Taylor, 
or otherwise, They also claim producing a regulus from a metallic bottom 
or copper, yiz., by converting the same into an oxide, and fusing such oxide 
with a sulphur compound. 





tat 








1474. GrorGe Dyson, Tudhoe Iron-works, Durham, “ Manufacture of iron.” 
— Dated 23rd June, 1856. 

Either or both the processes of puddling and pig boiling may be and 
have been partially performed or assisted by the application of mechanical 
power as a substitute for manual labour, such mechanical power being 
employed to give a reciprocating motion to a rod, rake, or other suitable 
instrument for stirring or agitating the melted iron, or to give rotary 
motion to a tool introduced into the furnace. Now this invention consists 
in giving rotary motion to the bottom of the furnace itself, or at least to 
that part of it which contains the melted metal, and which may be called 
the basin. The tool or tools introduced are to be kept stationary, and have 
such forms and such projections upon them as will effectually agitate, stir, 
and continually bring to the surface fresh portions of the melted metal, 
until the whole is converted into malleable iron or puddled steel, as may 
be desired. The process may either be carried out at one operation, or it 
may be divided into two, three, or more, the furnace being divided into a 
corresponding number of compartments or chambers, for instance, melting, 
refining, and puddling, or boiling and balling —Not proceeded with, 

1484. Leonarp Bower, Birmingham, ‘ Manufacture of bolts, rivets, 
— screw blanks, nuts for screws, and washers.” — Dated 24th June, 
Sob, 

This invention consists in employing in the manufacture of such 
articles a vacuum stamp, of a stamp the ram or hammer of which is 
raised by the exhaustion of the cylinder, the said ram or hammer being 
connected with the piston working in the said cylinder. 

1486. ApratAM Pork, Edgeware-road, London, ‘‘ Manufacture of steel.”"— 
Dated 24th June, 1856. 

The inventor makes use of the ordinary well-known cementing 
furnace, used for the manufacture of steel. He perforates the ends of 
the cementing troughs, so as to allow the hoop-iron to slide freely through 
each end. He now threads into the holes so made in the ends of the 
troughs hoop iron from end to end. He fills the troughs with a mixture 
of carburetted anhydrous silicate of alumina or other carburetted shale, 
as the refuse from Boghead or Torbane coal after the extraction of gas 
therefrom, and a small quantity of spent oxide of manganese, or other 
comy 1 of not containing sulphur, He fires as is usually 
done, and when the whole has arrived at the proper cementing heat, 
causes the hoop iron to be moved at a slow rate, or at such a rate as shall 
be found by experience to convert the iron into steel. In order to weld 
and forge steel he causes it to be heated in a chamber pervaded with car- 
bonie oxide, and then by rollers or hammers welds or forges the steel.— 
Not proceeded with, 

1489. CuarLtes Durand GakbIssaAL, Bedford-street, Strand, London, “ En- 


graving glass and erystals.”—A communication, — Dated 25th June, 1856. 

This invention relates to certain improvements in engraving glass and 
crystal by the aid of ‘‘ resists” or ‘‘reserves,” as will be described. In 
this specification it will be understood by “ reserve” the substances used 
to prevent or to resist the action cf the hydrofluoric acid on the bodies 
which may be acted on by it. The three various processes adopted to 
obtain the said reserves for engraving on glass and crystal, and which 
constitute this invention, are as follows :—The first process consists in 
obtaining the reserve by distributing fatty or resinous matters reduced to 
powder through fabrics, or perforated tissues or substances, on the sur- 
faces which are to be acted on or engraved by the action of hydrofluoric acid. 
The second process consists in obtaining the reserve with a layer of fatty 
or resinous matters, spread over the surface of the articles to be acted on 
or engraved by the action of hydrofluoric acid. This layer is afterwards 
ornamented by means of perforated vignettes or designs. The third 
process consists in obtaining the reserve by the transfer of printings made 
of fatty or rezinous matters, this transferring taking place on the articles 
or materials which are to be engraved by the action of hydrofluoric acid. 
The first and second processes are chiefly applicable to plane surfaces, the 
third is applicable to both plane and curved surfaces. The patentee 
claims engraving glass and crystal with hydrofluoric acid, by the weans 
or aid of ** reserves,” “ spares,” or resists, obtained or produced by either 
of the three processes as described. 








1490. Henricn Lupwie Burr, Fitzroy-square, London, and Freperic Vers- 
MANN, Kingsland-road, London, ** Purifying and softening water.”— Dated 
woth June, 1856. 

This invention consists in applying silicate of soda in combination 
with carbonate of soda, or other matter known to precipitate lime. 

1492, ALEXANDER Ketiirr, Dundee, Forfarshire, N.B., 
articles of confectionary.””— Dated 25th June, 1856, 

This invention relates to pan goods and lozenges and articles of a gene- 
rally similar class. In the manufacture of pan goods according to this 
invention, the pan, which is formed with an external steam jacket, is sus- 
pended by overhead links. During the working of the pan it is made to 
revolve continuously in any convenient manner, so as to give the ingredi- 
ents employed in making the goods the necessary folling working action, 
In one convenient arrangement for effecting this rotary action the bottom 
of the pan has attached to it an internal stud pin at its centre, and this 
pin is jointed to a short crank fast upon the upper end of a vertical shaft. 
Thus, as the actuating shaft revolves, the crank action zives the pan a 
rotary swing upon its overhead centre or centres of suspension. Instead of 
this mechanical arrangement the pan may have the proper motion given to 
it by a horizontal eccentric, the rod of which is slotted and set upon a ver- 

pin to act asa lever, the other end of the rod being jointed to a crank 
pin upon the bottom of the pan. Steam is supplied to the encircling 
jacket of the pan by a flexible pipe in the usual way, and the bottom of the 
in the interior is formed with a convexity or prominent bulge, so that 
goods being produced are caused to roll off the central portion of the 
pan, and form an annular layer in the pan’s bottom, and thus spread evenly 
instead of falling into a thick mass. In making lozenges according to 
these improvements the punching out of the lozenge discs is effected by 
solid punches acting upon a perforated table or cutting plane. As the 
cough is laid upon the table, the solid punches being caused to descend, 
pars through the dough, and thence through the corresponding perfora- 
tions, thus cutting out the dises or lozenge pieces quite freely and sharply, 
and obviating all difficulties as to clogging up of the cutters. 


“ Manufacture of 








pan 
the 





1493. GrorGz AraustronG Bars, Wigan, Lancashire, “ Apparatus for the 
prevention of accidents in ascending and descending shafts of mines.’ 
Jated 25th June, 1856. 

This invention consists in a novel application and arrangement of sus- 
taining bolts or bars to be used in connexion with the guide or conducting 





rods in the shafts of mines, in such a manner, that any accident that may 
occur from the breakage or absence of the winding rope may be instantly 
provided for or arrested by the action of such sustaining bolts or bars at 
once securing the “cage” in any situation in the shaft in which it may be. 
These spring bolts are affixed upon the under or inside of the roof or 
covering of the “ cage,” and are projected by means of springs from each 
end of the “ cage” outwards, towards the walls of the shaft, upon which 
are fixed the conducting rods extending from the top to the bottom of the 
skaft, and down which the “cage” is conducted. The face or outer plane 
of these conducting rods are recessed in wedge-shaped notches (forming 
steps or bearings about a foot apart) continuously from end to end, which 
are for the reception of the bolts when any accident or other requirement 
occurs. The bolts are connected together by means of a chain or band, 
the middle of which is drawn through the centre of the roof of the “ cage” 
and between two friction or guide pulleys secured thereto, at which part it 
is attached by a hook or otherwise to the winding rope, band, or chain.— 
Not proceeded with, 
1497. Jutes Hennt Errenne Marescnat, Paris, “ Hydraulic presses.”— 
Dated 25th June, 1856. 

These improvements in hydraulic presses consist, Firstly, in making the 
pressing table serve at the same time as a piston, gliding up and down in 
a large cylinder, this piston having only a small thickness, and being pro- 
vided around its periphery with an elastic packing or ring, arranged in 
such manner that whenever the piston is forced upwards by the water 
pressing under the same, this clastic packing is driven closely against the 
inner surface of the cylinder, whereas, when the pressure of the water 
under the piston ceases, the packing being no more pressed against the 
inner surface of the cylinder, permits the piston to descend with great 
facility. The substances to be pressed are introduced in the cylinder above 
the piston, which latter, by ascending, presses them together, or drives 
them out of the cylinder into suitable moulds, which arrangement renders 
the improved press applicable to various industrial purposes, such, for in- 
stance, as the moulding of articles of clay or other plastic materials, the 
pressing of hay, cloth, or other substances, the separation of liquid from 
solid materials, and other analogous purposes. Secondly, in adapting under 
the piston a valve opening at a certain pressure, and serving consequently 
as a safety valve, as well as for draining off the water from under the pis- 
ton when this latter is to descend. Thirdly, in adapting a manometer 
communicating with the water under the piston for ascertaining the degree 
of pressure exerted. Fourthly, in reducing the press to a small compass 
by the above-described arrangements, and by fixing the cylinder and force- 
pump on the upper part of the water tank, which latter being provided with 
suitable wheels, renders the press locomotive, or removable from one spot 
to another.— Not proceeded with. 

1500. Lovis Corsipes, Trafalgar-square, Charing Cross, London, ‘ Orna- 
menting metal, wood, leather, textile fabrics, and other substances.’ 
Dated 25th June, 1856. 

The surfaces of the materials to be ornamented are first metallized, as 
described in the specifications of former patents, and being thus prepared 
the various metallic surfaces are coated with a solution of ox-gall, or a 
suitable transparent varnish, and when dry the patentee applies thereto 
a solution composed of four parts gelatine, one part of sugar, one part of 
glycerine, and six or eight parts of soft water, as a coating on which he 
proposes to transfer the ornamental, plain, or coloured impressions, 
drawings, or lithographs, or to attach thereto such ornamental impres- 
sions, made on a transparent, flexible, and elastic medium, or on the 
silvered, gilded, varnished, or japanned materials in common use. Or, 
he prepares the surfaces of the said materials by attaching thereto tin 
foil, foil paper, or silver paper, by means of a solution of gelatine or glue. 

1502. See Class 1. 

1503. Henry WALLER, Lickhill, near Calne, Wiltshire, “ Improvements ap- 

plicable to vessels used in the manufacture of cheese,”—Dated 26th June, 
1856. 

The inventor employs a circular vessel, with a small vertical chamber at 
the side. This chamber is closed by a shutter, capable of sliding verti- 
cally in grooves, and divided horizontally into two, three, or more sec- 
tions, the edges of the divisions being bevelled or grooved so as to form a 
close joint. Immediately behind this shutter he places a small sliding 
strainer (fornied by preference of perforated metal). This strainer is 
capable of moving vertically in grooves, and only slightly exceeds in 
depth the height of one division of the sliding shutter. In using this 
apparatus, the curd is first broken up by means of a revolving curd- 
cutter of any suitable form. When the curd has sufficiently settled, the 
strainer is placed opposite to the upper division of the sliding shutter, 
and that division of the slide is then withdrawn, which allows a portion 
of the whey to flow off into the chamber, whence it is withdrawn by a cup or 
valve. When the curd hassettled still further, and the body of the whey 
is brought to that level, the strainer is moved opposite to the second 
division of the sliding shutter, which is next withdrawn ; and so on until 
the whole of the whey has been run off. The curd is pressed by means 
of an ordinary pressing-plate and screw. By the use of this arrangement 
it will be evident that the strainer, being always at or near the level of 
the contents of the vessel, is never exposed to great pressure, as hereto- 
fore, and is therefore much more durable, and less liable to injury, A 
much smaller and less expensive strainer may be used, and being always 
above the curd, it is not liable to become choked, or to allow the curd to 
be forced through it by the pressure. — Not proceeded with, 

1508. See Class 8. 

1513, ANDREW Suanks, Robert-street, Adelphi, London, “ Machines for 
drilling, boring, and cutting metals."—Dated 27th June, 1856. 

The patentee claims the use and application of two headstocks, each 
having a drill or tool, and operating simultaneously on the same article, 
thereby doing the work more expeditiously. Secondly, the application 
of cam plates and pins fixed on the axis of the elliptical wheels, to retain 
them in gear during their entire revolution. Thirdly, the application of 
a concentric vice to fix the articles. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 
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Glasgow. The shipments for the week ending the 13th inst. were 5,000 tons, 
against 9,800 tons the corresponding period last year; and the ‘stock on 
Warrants is about 24,000 tons. 

Manuracturgep Inon.—The ts from are very favour- 
able, the leading firms are full of orders, with a good prospective demand, 

Spgeurer can be bought a trifle easier. There are buyers at £28 10s., and 
sellers at £28 12s. 6d. per ton. 

Leap is firm at our quotations. 

Coprger maintains its good position, higher rates are not improbable. 

Tix.—In Banca and Straits a good business doing. 

Tin PLatgs have an upward tendency. 

MOATE and CO., Brokers, 65, Old Broad-street. 
Londen, 14th January, 1857. 
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teach., Bahia 12 cs., and 1 ton 14 c. copper bottoms, Lima 3 cs,, Maracaibo 
15 c. and 3 casks, Pernambuco 2 cs. 3 tubs copper bottoms, Alexandria 285 
tubs 67 cs. 27 bxs. copper bottoms, Constantinople 2 tons 1 cs. and 44 bxs. 
copper bottoms, Havre 124 tons 6} c. and 3 cs., Messina 2 c. copper bottoms, 
Salonica 5 tubs copper bottoms, Syra 1 bx. 1 cs. and 12 tubs copper bottoms. 

Correr, Rops.—Bilboa 10} c., Genoa 4 tons, Salonica 5 c, 

Haapwans, packages.— Africa 118, Cape Good Hope 61, Adelaide 24, Gee- 
long 18, L 796 and 1 bl. 29 es. 14 esk. 6 bdls, be Sydney 
191, Bombay 3, Ceylon 2, Moulmein 2, Antigua 2, Barbadoes 42, Demerara 7, 
Havana 45, Jacmel 16, Jamaica 29, St. Thomas 19, Carthagena 1, La Guayra 
15, Santha Martha 20, Tampico 2, Vera Cruz 73, Baltimore 32, Boston 83, 
Charleston 10, New Orleans 106, New York 710, Philadelphia 54, Savannah 
30, Newfoundiand 24, Bahia 9, — Ayres 514, Callao 4, Curacoa 1, Lima 
171, M 75, } 2. 120, Rio Grande 3, Rio Janeiro 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


Imports, Jan. 6.—12 casks manganese ore, by Evelin and Co., from Ham- 
bargh ; 11 cases iron manufactures, by Collingwood and Cv., from France ; 3 
cases steel manufactures, by L. Redhead, from France; 1 case bronze manu- 
factures, by B. Gallaway, trom Holland; 7 cases iron manufactures, by B. 
Galloway, from Holland; 2 cases brenze manufactures, by Adolph and Co., 
from Holland ; 2 cases iron machinery, by Pearse and Co., from Belgium ; 1 
case arms, by Stutchbury and Sons, from Belgium; 1 case cutlery, by Rahn 
and Co., from Holland; 7 cases iron machinery, by Zulueta and Co., from 
France; 4 cases silver plate, by Palmer and Co., from Manilla. 

Jan, 7,—18 tons copper ore, by Cuadra and Co., from Spain; 6 cases copper 
manufactures, by Hofman and Co., from France ; 2 cases copper manufactures, 
by C. A. Speyer, from France; 6 ditto, by Graetzer and Co., from France ; 
£10 worth arms, by J. F. Chinnery, from Belgium ; 13 casesiron manufactures, 
by J. A. Goddard, from Holland; 3 cases copper manufactures, by Brandeis 
and Co., from Hamburgh ; 9 cases zinc manufactures, by J. Harris, from 
Gibraltar. 

Jan, 8.—4 cases old copper, by L. D. Company, from Sydney ; £18 copper 
wire, by H. B. and G. Lang, from Belgium ; £15 ditto, by Brandeis and Co., 
from Hamburgh ; 1,810 cakes spelter, by Simon and Co., from Hamburgh ; 
108 cases zinc manufactures, by J. Harris, from Belgium; 1 case copper 
manufactures, by J. Harris, from France; 3 cases iron manufactures, by J. 
A. Goddard, from France ; 7 cases steel manufactures, by J. A. Goddard, 
from Holland ; 6 cases bronze manufactures, by Richer and Co., from 
Holland; 96 oz. silver plate, by Myers and Co., from Hamburgh; 3 cases 
copper manafactures, by Brandeis and Co., from Hamburgh; 33 oz. silver 
plate, by C.J. Major, from Hamburgh ; 130 cases zinc manufactures, by J. 
Harris, from Belgium ; 2 cases brass factures, by Oppenheim and Co., 
from Belgium ; 1 case arms, by G, C. Strutton, from Belgium. 

Jan. 9.—3,195 bars iron, by A. Waring, from Trangsound ; 3 casks red and 
white lead, by J. B. Croft, from Sydney; 550 bags copper ore, by H. Manning, 
from Ceylon; 4,891 cakes spelter, by Prehn and Co., from Hamburgh ; ; 2 cases 
copper manufactures, by C. A. Speyer, from France ; ; l case brass manufac- 
tures, by B. and G. Lang, from Belgium; 3 cases bronze manufactures, by 
Adolph and Co., from Belgium; 33 oz. ‘silver plate, by C. J. Major, from 
Hamburgh. 

Jan. 10.—1,641 plates spelter, by Elmenhorst and Co., from Hamburgh; 1 
case iron manufactures, by F. Busson, from Hamburgh ; 1 case cutlery, by 
Rahn and Co., from Holland; 2 cases iron manufactures, by Mallalieu and 
Co., from Holland. 

Jan. 12.—1 barrel old copper, by Finlay and Co., from the United States ; 
1,686 bars iron, by Hoare and Co., from Sweden; 30 ingots tin, by C. Gerolu- 
polo, from France ; 63 casks 52 cases zine, by J. Harris, from. Belgium ; 40 
casks ditto, by J. Graham, trom Russia; ’90 casks zinc manufactures, by J. 
Harris, from Belgium ; £28 arms, by Rochussen and Co., from Belgium ; 2 
cases steel manufactures, by H. Oxenford, from Holland: 1 case cutlery, by 
Rochussen and Co., from Holland ; 6 cases arms, by Rochussen and Co., from 
Belgium ; 2 ditto, by Bischoff and Co., from Belgium, 





Exports, Jan. 7.—20 tons iron, by James and Co., to Alexandria ; 2 cases 
brass manufactures, by G. Jones, to Sydney; £100 arms, by G. C. Strutton, 
to Sydney ; 60 cases steel manufactures, by H. Gammon, to Bombay. 

Jan. 8, a’ 500 oz. gold, by P. C. Robinson, to Antwerp ; 31 tons iron, by C, J. 
Major, to Alexandria ; 5,400 oz. gold coin, by Turnley, Brothers, to Boulogne. 

Jan. 9.—15} tons iron, by C. J. Major, to Alexandria ; ; 70 cases iron manu- 
factures, by Bahia and Co., to the Canaries; 190 oz. silver plate, by J. 
Thredder, to Bombay ; 100 cases machinery, by F. H. Wenman, to Mauritius. 

Jan. 10.—20 cases plumbago, by J. Harris, to Antwerp; 1,822 lb. quick- 
silver, by J. Lamb, to Antwerp; 50 0z. gold bars, 300 oz. silver bars, and 
500 02. silver coin, by A. Spielmann, to Boulogne; 3 cases iron manufactures, 
by J. F. Wright, to Mauritius. 

Jan, 12.—5 tons steel by Forbes, Forbes, and Co, to Bombay ; 300 cases tin 
plates, by W. L. Bremner, to Hamburgh ; 20 cases iron manufactures, by J. 
Bech, to Calcutta ; £10 arms, by P. Stutchbury, to Jamaica. 

Jan. 13.—5,600 oz. gold coin, by Turnley Brothers, to Boulogne. 


TotaL Exports POR THE WkEK ENDING THURSDAY LAST, INCLUSIVE,— 
52 oz. silver plate to Hamburgh, 10 cases steel manufactures to Madeira, 190 
cases tin manufactures to Havre, 6 cases ditto to New York, 147 tons iron to 
Bombay, 30 tons ditto to Naples, 50 ditto to New York, 7 ditto to Calcutta, 
50 ditto to Sydney, 4 tons 6 cases blacklead to Belgium, 75 cases plumbago to 
Belgium, 13 tons zinc to Sydney, 30 tons steel to Calcutta, 4,478 Ib. quick. 
silver to Bombay, 44,892 lb. ditto to Valparaiso, 800 lb. ditto to Lisbon, 
50,000 1b. ditto to Lima, 12,600 lb, ditto to Madras, 950 oz. gold coin to Bou- 
logne, 9,008 oz. bar gold to Boulogne, 4,300 oz. silver coin to Boulogne, 10,000 
02. ditto to Mogadore, 52,000 oz. ditto to Rotterdam, 100 oz. bar silver to 
Boulogne. 

New York, METAL Markets, December 27:— 

Correr.—New sheathing and yellow metal are very firm, though we know 
of no change in price. The market for refined ingot is somewhat excited, 
owing to the receipt of advices per Baltic of an advance in Engiand of £9 per 
ton, equal to about 2 cents per lb., and prices here have appreciated; 250,000 
lb. Lake Superior and Baltimore, sold before the reception of the news, at 
27 to 28 cents, 4 mos., now firmly heldat 29, and some ask more. Old copper 
is also higher ; we note sales of 25,000 lb., at 25 to 26 cents, cash. 30,000 Ib. 
African copper ore changed hands on private terms. 

Inon.—The demand for ali descriptions is very light, and we have heard of 
no sale worth reporting, except 25 tons English sheet, doubles, on terms not 
made public. 

Lgap.—There is only a moderate demand for pig, but holders are firm at 
previous rates. We note sales of 150 tons refined German, in bond, for 
export, at about 5 dols., time and interest, and 200 ditto Mexican (a week or 
two ago), 5.80 dols., cash. 

SpeLTer.—The small stock restricts operations, but the market is very firm 
at advanced prices, which still retain an upward tendency. We note sales of 
50 tons plates, from store, at 8 to 8} cents, 6 mos. Stock less than 150 tons, 
against 1,200 tons same time last year. 

Tiv.—The market for pig is very quiet, but the foreign advices are of a 
nature to strengthen the views of holders, and prices are well sustained. 100 
slabs Banca brought 33} cents; and 50 ditto Straits, 33, cash. Plates are 
devoid of activity, but are generally held at previous rates—700 bxs. jd X. 
sold, mostly to arrive, 11-374 dols., cash. 

Wirg.—We have only to note a sale of 300 bdls. English, at 55 per cent 
discount, which is a little lower. 


MADRAS, METAL Market, Nov. 27.—There is no improvement to notice 
in the iron market. Other descriptions are quiet. The only sale reported is 
1 candy of pig lead at 61 rupees. There have been large arrivals of iron since 
our last. The current quotations are 22 to 26 rupees per candy, English steel 
65 to 70 rupees, Swedish 53 to 60 rupees per candy. Copper of all kinds is in 
moderate request, at 330 to 350 rupees, for sheathing and braziers. There is 
no tub or old copper in the market. Nails are 370 to 385 rupees. Yellow 
metal 225 to 270 rupees per candy. Pig lead isindemand. Spelter is in fair 
demand at 60 to 65 rupees per candy. Quicksilver du!l at 23 to 25 rupees for 
demand. Tin plates improving, 22 to 23 rupees per box. 

Exports OF BRITISH MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
WEEK ENDING 9TH JANUARY.—COALS tons.—Africa 226, Tunis 301, Cape 
Good Hope 20, Adelaide 100, Melbourne 124, Bombay 1, ‘816, Rangoon 102, 
Antigua 5 hhds., Demerara 100 hhds., New York 897, Mobile 235, Newfound. 
land 18, Ascension 1,106, Callao 1 1904, Bahia 25, Caldera 1,004, Pernambuco 
55, Rio Grande 52, Rio "Janeiro 857, Cadiz 100, Leghorn 10}, Isleman 100, 
Belfast 683, Cork 400, Dublin 745, Dundalk 60, Letterkenny 20, Newry 110, 
Wicklow 87. 

CorrER.—Melbourne 2 ¢s., Batavia 20 cs., Calcutta 82 bxe., Antigua 1 | 





426, Santos 7, Valparaiso 190, ‘Alexandria 1, Ancona ll, Barcelona 1, Corunna 
3, Cadiz 1, Civita Vecchia 2, ‘Constantinople 88, Corfu 7, Genoa 21, ‘Gibraltar 
33, Havre 1, Leghorn 7, Lisbon 25, Malaga 1, Malta 29 and 1 ert. 7 cs. 2 csks. 
1 hmpr., Marseilles 1, Messina 1, Naples 4, Oporto 2, Smyrna 21, Syra 4, 
Trieste 10. 

Iron, Bott anp Bar, tons.—Geelong 42}, Melbourne 185}, Sydney 27, 
Manilla 40, Bombay 155, Calcutta 58, Ceylon 3}, Barbadoes 213, Havana 124}, 
Matanzas 32}, Vera Cruz 45, Baliimore 88, Boston 154, Charleston 26}, New 
Orleans 254, New York 707}, Philadelphia 164}, Savannah 3, St. John 1843, 
Bahia 3, Buenos Ayres 72, Islay 21, Monte Video 13}, Maracaibo 4, Pernam- 
buco 6}, Rio Janciro 82}, Santos 15, Valparaiso 51, Alexandria 147}, Genoa 
84, Bordeaux 37, Havre 4, Ibrail 10, Lisbon 5, Malta 193, Messina 111}. 
Nantes 100}, Smyrna 21, Trieste 19. 

Iron, CAstInes.— Cape Good Hope 20 tons 2 c., Melbourne 8 tons, Batavia 
3 tons Be, Barbadoes 5 c., La Guayra 1} ton, Ship Island 1 ton, Buenos 
Ayres 1} ton, Callao 382} tons, Maracaibo 5 tons 14¢., RioJaneiro 1 ton 87 Ib., 
Santos 54 tons, Bilboa 5} tons, Malta 18 c. 

Inox, Hoor, tons.—Calcutta 25, Demerara 12}, St. Thomas 7, Vera Cruz 2, 
Baltimore 12, Charleston : 2}, New Orleans 10, New York 127, Philadelphia 
16, Savannah 10}, Newfoundland 3 c., Buenos "Ayres 13, Monte Video 2}, Rio 
Janeiro 34}, Galatz 46, Genoa 20}, Lisbon 6}, Messina 12, Smyrna 13. 

Iron, Nams.—Geelong 505 kgs., Sydney 100 bgs., New York 150 bgs., 
Newfoundland 165 bgs. 1 kg., Rio Janeiro 175 bgs. 75 bris., Santos 74 bgs., 
Valparaiso 550 bgs. 140 kgs., Constantinople 155 kgs. 

Iron, Pig, tons.—Nantes 15, Trieste 25. 

Inon, Raluway, tons.—Boston 70, New York 402, Pernambuco 138. 

Iron, Rop, tons.—Calcutta 60, New York 90, Philadelphia 12, Constanti- 
nople 25, Leghorn 10c., Messina 45}. 

Iron, ‘Sueer, tons. —Melbourne 3, Sydney 15, Havana 60}, Vera Cruz 2, 
Charleston 1}, New Orleans 21, New Y ork 101}, Philadelphia 174, Bahia lL, 
Buenos Ayres 13, Monte Video 34, Rio Janeiro 37}, San Francisco 2 253, 
Corunna 17¢., Constantinople 5}, Genoa 304, Bordeaux 25, Galatz 11, Havre 
7}, Lisbon 163, Messina 184, Nantes 33. 

LEAD.—Melbourne 1 csk., Sydney 4 bris. 10 trs., Batavia | ton, Calcutta 
15} tons, Havana 2 esks., Carthagena 3¢., New York 35 tons 8 c., Pernam- 
buco 16 c. 60 bxs., Valparaiso 6} tous, Alexandria 6 tons 12 ¢, 2 bris. 

Leap, Suor.—Santa Martha 12 kgs., Newfoundland 7 esks., Buenos Ayres 
od kgs. Pernambuco 15 kgs., Rio Janeiro 200 kgs., Santos 6 kgs., Valparaiso 
00 kgs. 

MAcHINERY.—Cape Good Hupe £26, Adelaide £700, Sydney £52, Batavia 
£58, St. Thomas £170, Vera Cruz £1,350, New York £40, Philadelphia 
£32 18s., Buenos Ayres £100, Callao 17 tons 3 c., Lima 7 tons 6 lifting jacks, 
Rio Janeiro £140, Valparaiso £1,867, Alexandria 1 hydraulic pump, Barce- 
lona £15, Genoa £224, Bordeaux £50, Havre £190 aud 1 es. Civita Vecchia 
£295, Constantinople 1 winnowing machine, Lisbon £2,780, Nantes 2c., 
Naples 19 c., Trieste 1 windlass, 

STEEL.—Melbourne 8 ¢,, Sydney 10¢., Vera Cruz 17 tons 7¢., Boston 74 
tons, New York 64 tons 13 ¢., Philadelphia 7} tons, Bahia 10 tons 6 ¢., An- 
cona 79 1b., Santos 23 ¢., Barcelona 12 c., Genoa 1 ton 8 ¢., Harve 16 ¢., Mar- 
seilles 1 ton, Naples 9} ‘tons, Trieste 18 c. 

Tin, Brock ayp Bar.—Corunna 2 bris., Constantinople 4 bris., Lisbon 15 
bris., Marseilles 10 bris., Smyrna 2 bris, 

TiN Puates, boxes,—-Meibourne 85, Sydney 65, Batavia 50, Calcutta 180, 
Havana 15, Jacmel 60, La Guayra25, Baltimore 550, New Orleans 291, New 
York 7,618, Maranham 30, Monte Video 210, Pernambuco 356, Rio Janeiro 
200, Barcelona 40, Genoa 300, Leghorn 120, Lisbon 54, Naples 10. 


Hout, Imports FOR THE WEEK ENDING JAN. 14.—Jan 9.—38 cases arms, 
by G. Lawson jun. and Co., from Antwerp. 

Jan. 12.—2,150 plates spelter, by Lofthouse, Glover and Co., 30 casks black - 
lead, by ditto, from Hamburgh. 

Jan. 13.—17 cases sabres, by W. H. H. Hutchinson, from Rotterdam ; 
5,380 bars 185 boxes iron, by P. Wilson, Sons and Co., from Gothenburg. 

Jan. 14,—20 tons iron bars, by R. Harmond, from Gothenburg; 770 billets 
and 292 bars iron, by Donner, Steweni and Co., from ditto. 

Exports.—15 cases 93 bundles hardware to Antwerp; 4 pieces, 12 casks, 47 
cases, 43 packages machinery to ditto ; 370 tons coals to "Amsterdam ; ; 160 tons 
coals to Corfu ; 647 tons coals to Charleston, 125 tons coals to Fehmern ; 2 casks 
7 cases hardware, 2 cases 4 pieces machinery, and 110 bundles 923 plates 70 
tubes iron to Harburg ; 49 casks, 48 cases, 125 bundles, 34 packages hardware, 
139 cases 14 packages machinery, 116 hoops, 668 bars, 1,889 bundles, 673 
plates iron, 231 bundles steel, 34 tons railway iron to Hamburgh ; 226 ewt. 
chains to ditto ; 380 tons coals to Havre ; 61 bundles 163 bars iron, and 150 tons 
coals to Holbech ; 130 tons coals to Kiel; 160 tons coals to Lisbon; 70 tons 
coals to Malaga ; 140 tons coals to Neustadt ; 130 tons coals to Nyborg ; 100 tons 
coals to Nykioping ; 12 casks, 10 cases, 133 bundles hardware, 998 bars, 429 
bundles, 318 plates, 82 hoops iron, 48 bundles steel, 497 tons coals to Syra ; 220 
tons coals to Seville. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 

Tue [non TRaDE: Quarterly Meeting: Hopeful Prospects of the Trade: Orders 
JSrom the United States not so numerous—BLvE Book OF THE TRADE OF THE 
UntTED KincpoM: America, Austratia, and India the chief consumers of the 

es in the Midlands: Exportsof Hardware increased to France and 
Turkey—MEETING OF IRON AND COAL MASTERS LAST MONDAY WEEK: Ad- 
vance in price of Pigs to be maintained—Pic Iron Trap—E—CoaL TrapE— 
GENERAL TRADES OF BraMINGHAM: Dull, but ing: Tin-plate 
Trade brist—TRavE OF WoLVERHAMPTON—BUILDING IN BIRMINGHAM— 
M. Treves' New Licut ror Surps: Recommended to the French Admiralty: 
Consists in the employment of Carburetted Hydrogen Gas—CavTIon To TRap-- 
ers: False References— MipLand InsTITUTE: Annual Meeting: Penny 
Lectures: Very well attended: Success of the Experiment: 8,000 Persons 
attended—TesTIMONIAL TO MR. Suenirr: Request of the Workmen for him to 
aid them in the Formation of a Literary Institution in connexion with the 
Company—T He ConPoraTION OF WOLVERHAMPTON AND MB. Hucues, C.E.— 
ARICULTURALIST’S LeTTER—ABSTRACT OF BLUE Book ON THE TRADE OF 
THE UNITED KINGDOM. 

Tue quarterly meetings of the iron trade, which, for the current three 

months, terminated at Dudley on Saturday, have passed off without the oc- 

currence of any extensive transactions—in fact, with scarcely the 
customary amount of business. Nevertheless, the prospects sh the trade 





tion; and a committee was appointed to give a suitable expression to the 
feelings of the members on his lamented removal by death. We under- 
stand that in cennexion with the meeting sales of mine and pigs were made 
at an advance of from Is, to 2s. per ton for mine, and 2s, 6d. to 6s. per 
ton for pigs. and that it was unanimously agreed that the advance should 
be maintained. The Prospects for the ensuing quarter are good, and 
orders are abund at the i The quantity of manufac- 
tured iron made in this district is now beginning to be generally acknow- 
ledged, and prices are fixed at the rates ruling in South Staffordshire. The 
coal trade is very brisk, there being a great demand both for manufacturing 
and household purposes.” 

For pig iron, higher prices are asked than those which ruled shortly 
before the preliminary ings. The i are few, however, in 
which the demand is acceded to. 

The coal trade in its domestic development is buoyant ; 
turing, hopeful. 

Of the Birmingham general trades there is nothing new to report 
Things are quiet, without being decidedly dull; but more, it is confidently 
expected, will be doing in a week or two. 

From the districts the reports are of a more encouraging nature. Ex- 
cepting upon orders of an expensive description for engineering purposes, 
the ironfounders are not short of orders. For small railway and other 
similar castings there are many orders on hand; and more will be shortly 
given out. The tin plate trade continues very brisk—large quantities at 
high prices are being executed upon American orders. 

The same may be reported of Wolverhampton as of 
pressure, yet no gloom, and much hope. 

A return of the building plans registered with the Surveyor of Bir- 
mingham, under the terms of an Improvement Act, shows that the number 
of houses erected last year was not a third of the number erected three 
years ago, nor yet equal to the average of the ten years ending 1851. By 
zhat return, however, it is seen that there has been no falling off in 
buildings devoted to the manufacturing and commercial interests of the 
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community, The following are five of the items of that document :— 
1853. 1854. 1855 1856. 
Houses ... coce 8,704 oc 2310 .. 2853 «. 803 
Manufactor cece 23 .. 17 « 3 se 8 
Warehouses ........6 2 .. BS se 2 .. 13 
Ranges of shopping .. TB ce 52... 37 ee 39 
New shop fronts... 37 oe 62 34 0 


The following facts will be received with much satisfaction in both the 
scientific as well as the commercial world, where the project will be 
wished hearty God-speed. Its adoption would be the prevention of much 
destruction of life at sea, and would soon lead to the adoption of the electric 
light itself, which would be accompanied by no insur ble difficulty in 
vessels of the size now most frequently used in the packet service :— 

“Messrs. Morin, du Petit-Thouars, and Despretz (says the Paris cor- 
respondent of the Mining Journal) have presented a report to the Academie 
des Sciences on the invention of M. Treves for a new system of naval night 
signals, in which they speak most highly of the invention, and propose 
that the Academie should recommend it to the Admiralty. M. Treves, 
who is a naval officer, proposes to employ carbonated hydrogen gas instead 
of tapers in the ships’ lanterns, and which is to be ignited by the electric 
spark. Lenticular lanterns are supported Dy the upper part of the masts, 
and the gas is supplied to them from a reservoir in which it is compressed, 
by means of vulcanized india-rubber tubes, distended by spiral springs in- 
side, and protected externally by an impermeable coating of any suitable 
material. One of these tubes, provided with a stop-cock, leads from the 
reservoir to each of the lanterns, and into the interior of which are in- 
troduced the ends of two platina wires, to give out the electric spark. The 
conducting wires are coated with gutta-percha, and communicate with each 
of the lanterns, so that they may be lit up successively or simultaneously. 
How the gas is to be prepared is not stated; but although the operation 
may present some difficulty on board ship, it cannot be of such a nature 
but that it may be easily surmounted.” 

By way of caution to some of our readers in other parts of the oe os 
who may be likely to be imposed upon by tr i of an 
business-like character, whilst they are not quite satisfied upon their tone 
Jide nature, we may state that some London “general merchants” have re- 
cently attempted to negociate large orders in Birmingham, Three sets of 
persons are engaged in the scheme. The members of one firm introduce 
themselves to a manufacturer as new customers; and when a guarantee of 
respectability is required, they refer the applicant to one of the other firms 
in London, and generally also to some other persons in distant parts of the 
kingdom. The members of the other firms repeat the experiment with 
other mauufacturers, and thus large quantities of goods are obtained on 
the faith of a reference which proves eventually to be no reference at all, 
the London referees being all closely connected with each other, and the 
independent referees having in some cases been ascertained to have very 
recently passed through the Insolvent Court. “ Operations” of similar 
character were at one time d din Wolverh A refi to 
a well-known house should be an indispensible pre- -requisite to new credit 
transactions with strangers. 

An annual meeting of the Midland Institute was held in Birmingham on 
Monday last. The Earl of Dartmouth presided. — report stated that the 
Council had much pleasure in congratul bers upon the pro- 
gress of the Institute, and its present position -_ prospects. The new 
building had commenced, and was rapidly approaching completion. The 
principle of gratuitous instruction had been very successfully adopted in 
the industrial department. After noticing the lectures delivered during 
the year, and the Monday evening meetings for reading and discussion of 
original communications, the report went on to state that the number of 
members had increased since the last annual meeting from 195 to 338. 
The proceedings in the industrial department had been of considerable 
importance, a Teacher's Board having been formed, from which the 
Council had received many valuable suggestions, and by its agency hoped 
to secure for the industrial department a succession of teachers of the 
various classes of the highest competency and zeal. The penny lectures to 
the working classes, at first only an experiment, had been most successfully 
continued, there having been during the past year no fewer than 7,753 
attendances; and the interest manifested by the great majority who had 
attended, including many factory lads, had been most gratifying. Ex- 
clusive of the penny lectures, there had been fourteen classes in operation 
during the past term, at which up ds of 500 stud had been receiving 
systematic instruction. The Council had placed the Institute in union 
with the London Society of Arts, which will secure to every member of 
the industrial department the privilege of competing in the annual ex- 
aminations of that society. Many of the most important manufacturing 
and ial firms in England had signed a declaration that they will 























were of so hopeful a character, and the recent i 
that to the close of the meetings the soundness of the anadaiietens of the 
preliminary meeting to maintain prices was not questioned. During this 
week orders have not come in so freely as in last week, and the trade must, 
therefore, be noted as a shade or two duller than they were at the time of 
our last publication. Much activity, however, continues in the sheet and 
plate mills, and the forges are doing more work. The orders from the 
United States have not kept pace with those of last week. How greatly the 
iron trade and also the general trades of this district are affected by the de- 
mand from abroad will be seen by a reference to the abstract given further 
on, of the recently published annual Blue Book of the trade of the United 
Kingdom. From that it will be perceived that the United States and our 
own colonies, especially Australia and British Possessions in India and 
North America, are by far the largest consumers of the manufactures in 
which the Midlands are chiefly occupied. The return alluded to furnishes 


recognise the certificates of the society; and artisans who are able to 
obtain them will thus have a great advantage in procuring appointments. 
The Council had much pleasure in reporting that the accounts 
showed the improving financial condition of the Institute. 
The adoption of the report was moved by Mr. A. Ryland, solicitor, who, as 
was remarked at the meeting upon his re-appointment as vice-president, 
had lately thought of scarcely anything else than the Institute, and 
who had been the chief cause of the past year's success. Mr. Kyland 
said “it was not without good ground that the council congratulated the 
members on the present condition of the Institute, as compared with what 
it was twelve months ago. At that time they had eight classes, now they 
had fifteen; then there were two teachers, now thirteen; then there were 
170 pupils, now the number is 491, altogether exclusive of the attend 

at the penny lectures. The attendances at the penny lectures were eight 
He believed the system was quite new, and had not been tried 
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cause for congratulation in the fact that, notwithstanding the i of 
competition in European markets, our exports have gone on Ancreasing. 
has 


in any other town, but he knew that many gentlemen interested in the 
tion of the working classes, who had visited Birmingham, and had 





In some directions, particularly to Holland, eartl d some 
decline, but our exports of hardware have experienced an encouraging de- 
velopment, especially to France and Turkey, The next return will show how 
far, in respect of the last two countries, this increased demand may have been 
occasioned by the state of war in which they, in common with ourselves, have 
been engaged. We would here point especial attention to the after-mentioned 
epitome of the official document adverted to. A local paper has the following 
with reference to the quarterly meeting, on Monday week, of iron and coal 
masters of North Staffordshire:—‘“ Mr. Lancaster presided (at Stoke- 
upon-Trent), and there was @ very’ influential attendance of the members 
of the i The q ion of the coal proprietors giving quantities 
to the servants of their customers was brought forward, when a unanimous 
resolution was passed, strongly recommending the discontinuance of the 
practice. The chairman referred in appropriate terms to the late Mr. 
| Stanier, who was in a great measure instrumental in forming the associa- 








heard of the experiment, had been much struck with it, and there was 
reason to hope it would be tried elsewhere. If any gentleman ever de- 
spaired of their doing any good, or if his spirits ever flagged, as sometimes 
the spirits of those who engaged in any good work did, then he would 
advise them to attend a penny lecture. He (Mr. Ryland) had done so 
several times, and he could assure the friends of the Institute that those 
audiences were the most attentive he had ever seen in the room. The 
evident earnestness of their wish to obtain knowledge must have been very 
encouraging to the teacher. It was indeed astonishing to hear the ques- 
tions which some of these working men put to the teacher; for he was 
happy to say that in every class this method of assuring the teacher how 
far he was understood by the pupils was d to the g ex- 
tent. The two rows of factory lads seemed to take as much and as intelii- 
gent an interest in the lectures as the adults; and he knew no more inte- 
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resting sight than to see the artisan coming to the room to gain instruction 
along with his own children.” This pleasing feature of the proceedings 
of the Institute formed the staple of the remarks of the seconder of the 
motion, who, in doing so, read the following extract from the report of one 
of the teachers: —‘ I have never (wrote that gentleman) had the pleasure 
of addressing a more attentive and thoughtful audience than that attending 
the penny lectures. It has been almost entirely composed of hard-working 
artisans, many of them very young. About one-eighth of them were fe- 


The important feature of these lectures is the large number of 
There 








males. 
factory boys, who are among the most regular in their attendance. 


is good reason to believe that most of them pay their pennies out of their | 


pocket money, and the interest they take is shown by the fact that the front 
seat, which has become the boys’ own bench, is usually filled by a quarter 
past seven, the lecture commencing at eight o'clock."————The_ Rev. 
Canon Miller was one of the subsequent speakers. ‘“ He congratulated the 
Council upon their having been so thoroughly at work in the past 
year or two—that they had not waited till they had got their building up, 
but that while the building was not half finished so many had been 
gathered together and 80 much work done. He had lost all faith in fine 
buildi asay isi He firmly believed that the Birming- 
ham and Midland Institute was destined to occupy a very high place, not 
only in the town, but in the country atlarge. He trusted that that institu- 
tion was rapidly assuming the place and character of a working man’s 
university, which was very much the class of institution now wanted in this 
country.” Every allusion to the attraction which the institute was 
giving tothe hard-handed worker in the social hive elicited the warm ap- 
plause of the meeting, which was a fair representation of the real philan- 
thropists of Birmingham. 

The following remarks are added as showing the increasing thirst of the 
steady working 1 1 licable to his mental bent, and 
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for k ge apy 
that would not only fit him for an intelligent prosecution of his daily work, 
but also open up the way for his social advancement. They were made a 
few days ago, at a meeting of the workmen on the locomotive department at 


Wolverhampton, of the Oxford, Worcester, and Wolverhampton Railway, to | 


present their foreman with a testimonial. The workman, whose name is 
Lister, proposed the health of Mr, Sheriff, the general manager, and said 
“he hoped that gentleman would kindly assist in the formation of a 
Literary Institution contemplated in connexion with the company, which 
would, no doubt, afford all the workmen an opportunity of making them- 
selves acquainted with the theory of mechanics, the science of which they 
knew practically, and he was sure the locomotive department would do more 
than their share in supporting the institute.” 

A civil engineer (Mr. Samuel Hughes, of London,) has, for some months 
past, been a severe thorn in the side of the Corporation of Wolverhampton. 
His very name now is suggestive of the most unpleasant association to the 
legislators of that borough. He has twiee put certain corporation property 
into the hands of the officers of the Sheriff of Staffordshire. 
casion, the civie mace, 
perty, with the borough fire engines, were seized by the ruthless hands of 
these very unwelcome officials. And last week, under a writ of e/egit, he 
sent sixteen such men into the cattle market, where they received the 
tolls that would otherwise have been collected by the lessee. The difficul- 
ties in which the corporation are placed with Mr. Ifughes have arisen out 
of their employment of that gentleman to render, as engineer, the neces- 
sary services in connexion with an application of the Corporation to Par- 
liament for authority to construct water-works. It would seem that the 
local legislature commenced upon this important work without first going 
before the ratepayers for their sanction; and being unsuccessful in their 
attempt, could not legally demand the expenses from their constituents ; 
and these “in public meeting assembled,” have refused to indemnify them 
by a voluntary rate. The Corporation met again last Monday to face 
this extremely vexatious question, and after a four hours’ sitting, the majo- 
rity of the members became jointly responsible for £850, the balance now 
due upon Mr. Hughes's original demand, sanctioning at the same time the 
making of a voluntary rate of sixpence in the pound, which they expected 
would realise enough to repay them. This case forms an instructive illus- 
tration of the effects of procrastination in meeting legal liabilities. We may 
mention that Mr. Hughes's original claim was £1,244, but that at one time 
ho would have aceepted £1,000 in full payment. Taking into consideration 
the loss of this discount, the expenses of legal proceedings, legal opinions, 
&c., the original £1,000, which would have sufficed to pay off the debt, has 
been increased by £770. 

Under an anonymous signature an intelligent agriculturist makes the fol- 
lowing very excellent remarks in the Staffordshire country newspaper :— 
“Too few who follow agriculture think of or take their geographical position 
into consideration; they try tode as others do, and fail, which is not to be 
wondered at. If persons were to study a little before they adopt the plans 
of others, they would be much more successful than they often are, for 
difference of lan] as well as a different climate has much to do with the 
farmer's operations—much more so than many are aware of; therefore, 
they should beware of following a great oracle in more things than one. 
If we take 51° N. and 53° N., we shall find a great difference in longitude 
in space between the two places At 51° N., a minute in space in longi- 
tude is 3837-4 feet, and 53° N., a minute in space is 3670"! feet, which is 
adifference of ¢ feet per minute, and for the 24 hours no less than 
96,840 feet—which is rather more than the distance between Derby and 
Uttoxeter—that the farmer enjoysin the one place over his brother farmer 
in the other; carry this out for the summer months, and you will see that 
more vigilance and care are required in the one case than the other. In 
the former place the farmer can take wheat, and stubble turnips, or tares 
and turnips, in the year; whilst, in the latter place, he can hardly get one 
crop of wheat in the year, and his other corn crops are got in in a very 
indifferent order —if a damp or wet season like the last, see what a loss 
the farmer and the public sustain. Much of this the farmer has to labour 
himself for: he must sow late and thin, no matter what soil his i 
talks of his wheat being winter-proud, &c. This is his own mismanage- 
ment. He fallows and works it (!) and then he must dung his fallow for 
his wheat; this is the plan followed by the great ones as well as the little 
ones (as little ones must do as the great do). Taking our locale, the 
farmer should choose his low ground on a south aspect for his wheat, and 
get it in in good time, and not too thin on his cold clays. With proper 
management he need not be afraid of it being winter-proud, On one large 
farm the farmer's wheat was so thin that he put his sheep on it to improve 
it; the next year his wheat was so winter-proud that he put his sheep on 
it to check it. Miraculous farming this! Let them study their geo- 
graphical position and their soils a little more, and they will not regret 
their attention being called to it, and r the great diff e there 
is between cast or west of London, and east or west of Uttoxeter.” 

















THE FOREIGN CONSUMPTION OF MIDLAND PRODUCTS. 

A Blue Book has just been issued of the trade of the United Kingdom 
in the year 1855. The information which that valuable return gives, 
with reference to the chief manufactures of the Midlands, was admirably 
condensed in last Wednesday's edition of the Birmingham Journal. We 
avail ourselves of that summary in giving the following particulars, in 
which are mentioned the different countries to which our products were 
despatched, with the quantity and class of the goods demanded. 

Of muskets, rifles, and fowling-pieces, 181,740 were exported, the 
greater number of which were supplied to the dusky warriors of the west 
coast of Africa. These were all flint locks, for not a single percussion cap 
accompanied them, though 40,277,330 were exported during the year; 
while the smaller quantities sent to the United States and British India 
appear to have been percussion arms, three-fourth of the caps exported 
going to those countries, Brass ordnance, pistols, swords, gun-flints, and 
military stores, to the value in all of £38,068, were exported—British India, 
Australia, Malta, and Hanover being the best customers. 

Brass manufactures, not otherwise described, were exported to the ex- 
tent of 16,822 ewts,; the list of consumers is long, and includes among 
the principal the west coast of Africa, the Hanse towns, Holland, and 


British India. Copper in sheets and nails, was sent to nearly every part of | 


the globe, the aggregate quantity amounting to 114,844 cwts, Nearly a 
third of this weight was taken by our possessions in India, and about a 
sixth by our republican cousins across the Atlantic. Copper wire was ex- 
ported to the same countries, and to Holland and the Hanse towns, but the 
whole demand did not exceed 324 cwts. Copper was coined for Tunis, 
Australia, the west coast of Africa, and the Hanse Towns, to the amount in 
allof 127 cwts. Copper manufactures of various kinds, to the extent of 
21,682 ewts. were exported, one-fourth going to France, another fourth to 
Turkey and Egypt, and the remainder being distributed all over the world. 


On the first oc- | 
the mayor's chair, and other similar sacred pro- | 


| The countries to which yellow metal was exported are twenty-three in 
number, exclusive of those who, being but small customers, are not 
enumerated ; those taking the largest quantities were the four to whom 
we supplied copper wire, and the aggregate exports amounted to 93,804 
cwts, 

Clocks and watches to the number of 24,874, carried the reputation of 
our manufacturers in that line for accuracy and skill to all parts of the 
world. The largest demand, however, was from the United States and 
Australia, 


| Earthenware and porcelain was exported to nearly every country having 


the smallest pretensions to civilisation. The value of the whole was 
£1,000,738. More thana third in value was taken by the United States, 
our next best customer being Brazil. Considerable quantities were ex- 
ported to the Hanse Towns, Turkey, Canada, Cuba, British India, Austra- 
lia, the West Indies, Chili, and Peru. The value of the glass exported was 
£507,332, which is below the aggregate of the two preceding years. The 
principal item was common bottles, the quantity exported being 513,140 
ewts., the principal demand coming from Australia and British India. Of 
flint glass 39,295 cewts. were exported, our customers being nearly identi- 
cal with those for common bottles, except that, while we sent flint glass to 
Holland, the Hanse Towns, and the Philippine Islands, and common bot- 
tles to Sweden, Prussia, the Crimea, and Monte Video, we supplied no flint 
glass to the latter, and no common bottles to the former. Plate glass, to 
the extent of 337,721 superficial feet, was exported to the United States, 
China, Sardinia, and the colonies, more than half being taken to the coun- 
try first named. Silvered plates for mirrors were exported to the colonies, 
chiefly to Australia, and to Turkey and Chili, to the value of £16,621. The 
United States and British Possessions abroad took window glass to the 
amount of 21,537 ewts. 

The nations which are our customers for hardwares and cutlery form a 
long list, those enumerated numbering 43. The only European States not 
included are Greece and the Papal dominions, and these, we presume, were 
among the unenumerated countries whose aggregate imports of British 
hardwares did not exceed 6,059 ewts. Foremost in importance is the 
| United States, whose imports amounted to 112,589 ewts., or considerably 
| more than a fifth of the whole. Australia comes next, taking nearly half 

as much; and then follow Brazil, Canada, British India, the Hanse Towns, 

and Buenos Ayres. To no other country did the exports amount to 20,000 
| ewts, Our best European customers, next to the Hanse Towns, were 
France and Holland; but Cuba took nearly as much asthe former, and the 
exports to the latter were exceeded by those to the West Coast of Africa. 
The total of the foreign demand for hardwares and cutlery was 530,958 
ewts., the declared value of which amounted to £2,959,610. 

Our foreign trade in iron oceupies more than five of the large 
| quarto pages of the book. To begin with the raw material, we 
find, first, that 157 tons of iron were exported to France, and three 
| 





tons to Oldenburg. Of pig iron we exported 291,776 tons, of which 
78,201 tons were taken by France, 58,102 tons by 
States, 36,617 tons by Molland, and 35,141 tons 
Sweden and Austria, both iron producing countries, were 
Made into bars and rails, our iron was distributed 
as widely as our hardwares. The United States took 195,294 tons, British 
India 88,547 tons, France 60,820 tons, and Canada 24,617 tons. The 
many great railway undertakings in those countries created a large 
demand, and though iron exists in allof them it is not yet produced at a 
price which will enable it to enter into competition with that of this 
Of bolt and red irons we exported 21,146 tons, chietly to British 
Cast iron to the amount 
Of iron 
the 


quantity 
the United 
by Prussia. 
among our customers. 


country. 
India, the United States, Turkey, and Portugal. 
of 70,138 tons was exported, principally to India and Australia, 
wire we exported 5,928 tons, nearly one-third of which was taken by 
United States. 
markets, which together took 24,042 tons of anchors and grapnels, 33,294 
tons of hoops, 7,605 tons of nails, and 82,175 tons of sheets and plates. 
For all these, except nails, the United States are our best customers, but for 
nails our best markets are Australia and Canada. Of steel 16, 
were exported, nearly three-fourths of that quantity going to the ‘United 
States. 

Machinery, exclusive of steam-engines, was exported to the value of 
£1,359,796, the list of markets including nearly every European state and 
all parts of the western world, from the St. Lawrence to the La Plata, to 
say nothing of India, our largest customer of all, taking machinery to the 
value of £197,522 during the year. The Hanse Towns and Holland were 
next in importance, and then come Australia and France. The value of 
the stearn-engines exported was £88; , about a fourth of which was on 
account of British India. Canada and Australia were likewise large im- 
porters, and next to our colonial possessions our best customers were 
Spain and Sardinia. 

Gold and silver plate te the value of 
value of £96,112, were exported to the Hanse Towns, Holland, France, 
Belgium, Tuscany, Turkey, Egypt, the United States, Cuba, Brazil, Chili, 
and the Colonies. Franee and Australia were the largest consumers of 
our gold and silver wares, but the greatest proportions of the plated goods 
went to Egypt. 

Tin plates form an important item, amounting in value to £1,110,843. 
The American markets absorbed more than half the quantity represented 
by this large sum, but there was a very considerable demand from the 
Hanse towns, Turkey, Brazil, and Spain. The markets for tin and pewter 
wares are not 80 numerous, and the value of the exports was only £24,624. 
Of this amount nearly a fourth was taken by Australia, our next best cus- 
tomers being the West Indies and British Guiana. 

Silk stuffs and ribbons were exported to the value of nearly half 











£89,255, and plated wares to the 





, and 


a million. The list of markets is more numerous than might be expected, 
and what is more remarkable, includes France, Sardinia, and Tuscany. 
About one-fourth is taken by the United States, and Australia and the 
Hanse Towns are next in extent of importations. The carpet trade is less 
in amount, reaching only to £426,150, more than half of which repre- 
sents the importations of the United States. Saddlery and harness consti- 
tute an item of £226,699, nearly one-half being taken by Australia, and 
half the remainder by British India, South Africa, and the West Indies. 





AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(FROM OUR OWN CORRESPONDENT), 
| Tue metal trades of the past week have shown a continued favourable 
change as regards the demand of iron. The meetings of the trade, the 
last of which was held at Dudley, on Saturday last, has brought the series 
for the present quarter to a satisfactory conclusion. The business trans- 
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acted in these counties has been, according to our latest reports, an in- 
crease over the transactions of previous weeks. There have been orders 
received from all parts of the county for iron for home consumption, and 
the continental demand is equally satisfactory, The inquiry for rails is 
| great, and there has been an advance in price, ranging from 10s. to 15s. 


per ton with the larger houses engaged in this department of the trade. 
We have previously referred to the great increase which is taking place in 
the shipping trade. We have mentioned in a previous communication the 
large extent of the manufactures of Mr. S. Beale, deputy-chairman 
of the Midland Railway, whose works are situate at Masbro’, near Rother- 
ham, Yorkshire. It is remarkable that they have been more than double 
during the past few years, and the quantity of heavy ironwork executed 
at this establishment is very remarkable. This firm is now supplying 
Messrs, Scott Russell and Co., the builders of the monster ship, with 
immense iron plates, to be used in the construction of the Great Eastern 
monster ship. We had an opportunity of seeing a number of plates at the 
Midland Railway Station, Derby, on Wednesday last, on their way from 
Mr, Beale’s Parkgate Works, at Masbro’, to Blackwall. The plates have 
been expressly rolled for the bows of the “Great Ship,” at Millwall, and 
vary in size from two tons to two tons and a half, the largest plate being 
twenty-seven feet long by four feet three inches wide, and one anda 
| quarter inchthick, The rough plates from which these beautifully-finished 
| plates were cut out, were, of course, much larger. The plates, which have 

been planed, are quite free from blisters and blemishes, the edges are 

perfect, and altogether they are an admirable specimen of what can be 

effected in these days of progress by enterprise, ingenuity, and skill. The 

liffieulty in fact of plates of these dimensions is in having to 

dea! with such a large mass of iron in a welding heat, and to pass it under 

| the rolls the requisite number of times, As far as we know, these plates, 

| in combined size and weight, have never been approached. One fact 





Our wrought iron goods have almost as wide a range of 


| system hitherto existing has been satisfactory. 





will show at once the trade estimate of the difficulty of making heavy 
plates. At the quarterly meeting of ironmasters, when the price of iron 
is fixed, the price paid for plates exceeding from 3 to 3} cwt. is at the 
rate of £1 per ton for every single hundredweight above that amount. 
In general practice, plates weighing from 12 to 15 ewt. each have been con- 
sidered very heavy, and have seldom been exceeded. The difficulty of 
rolling these immense masses of iron was enormous. The process is this: 
—Between three and four and a half tons of iron are bound together, and 
placed in a furnace expressly constructed for the purpose, and after the 
iron has been heated to a white heat, it is withdrawn and carried to the 
rolls, and by admirabJe mechanical arrangement rolled into plates. The 
heat given off during this process from such an immense surface and 
mass of iron is so great as to prevent the workmen approaching within one 
or two yards of the plates without their clothes being set on fire or the 
skin burnt off their hands and faces. In the ordinary process of rolling 
iron, a plate weighing 9 ewt. is considered a very large one. The largest 
plate that had ever been rolled previous to those to which we allude was one 
exhibited at the Paris Exhibition, weighing 1 ton 6 ewt., and which 
elicited so many remarks. One of the plates was 5 feet wide, and 17 feet 
10 inches long. During the recent war Mr. Beale undertook to roll plates 
for the Government floating batteries, which operation he duly performed 
to their complete satisfaction; and a number of the sides of these modern 
engines of war were constructed at his celebrated works, It is probable 
that the information and experience gained by the construction of those 
plates enabled him to accomplish a still greater triumph in the manufacture 
ofiron, These works are known locally as the Park-gate Iron Works. 

The coal trade presents no new features of interest. The demand is very 
great, and is likely to continue so for some time to come. 

The Manchester, Sheffield, and Lincolnshire Railway Company have just 
issued their half yearly report, which, on the whole, will be received with 
satiséaction by the sharehquers, We make a few extracts :— 

“The company's traffic receipts have been, on the whole, satisfactory 
during the half-year. The rate of increase, however, which the first five 
months of the half-year presented, has not been continued in the last 
month, owing to the unusually early close of the Russian shipping season, 
and to the temporary restriction of commerce which high discounts and 
monetary pressure have brought about. These causes will, possibly, still 
operate to a certain extent upon the merchandise traffic proper, for some 
short period. The passenger traffic has increased satisfactorily during the 
half-year, in which £4,662 have been received more than in the corre- 
sponding half of last year. The increase in the parcel traffic has been 
£602; in live stock traffic, £608 ; and in goods traffic, £6,315; while the 
increase in mineral traffic has only been £3,058, notwithstanding an in- 
crease of 44,948 tons, a result arising from lower prices and freights for 
coal, and, to some extent, from turn-outs at most of the western collieries. 
The results of the working of Grimsby Docks for the half-year, as com- 
pared with those for the corresponding half-year of 1855, show an increase 
of £1,139 in dues, wharfage, &c. The working of the Warrington and 
Stockport line has shown a loss to this company, on the three months, of 
£323 12s. 5d., owing to the undeveloped traffic on the line. The working 
expenses for the half-year have been lessened to £2,796 15s. ; but the ex- 
penditure in the working stock increased in the same period £1,964 7s. 11d. 
The capital account has been increased £41,028 9s. 11d., probably for new 
works ” 

The Anglo-French Steam Shipping Company has now four steamers 
running between Grimsby and the ports of France; and will very shortly 
have six more. The directors, acting in accordance with the views which 
have been confirmed by the proprietors, have made arrangements under 
which, during the ensuing season, a regular service of two steamers each 
way, per week, will be made between Grimsby and Hamburgh, in lieu of 
the service discontinued by the North of Europe Company. In addition 
to these steamers, the regular service between Grimsby and Rotterdam 
will be continued, as well as the present service between Grimsby 
andthe Baltic ports, and also a special service of two departures per 





week cach way between Grimsby and St. Petersburgh. These 
services will involve a steam tonnage, in connexion with the port 
of Grimsby, of about thirty vessels, equal to about 15,000 tons 
from which important results may be expected to be derived. The 


extension ‘ovs the town of Barnsley will be ready for traffic on the 
lst February next. It has been already used, to some extent, for coal 
traffic. An agreement has been made with the Lancashire and Yorkshire 
Company, under which a junction is effected between the two lines, and 
joint station arrangements are carried out, The directors in conference 
with the auditors, have carefully examined the system of transfer of stock 
in force in the company’s offices,and have made some changes of detail 
intended to increase the “ checks” upon the operation of transfer. The 
transfer and share department will also be placed under an altered system 
of continuous audit, under the special inspection of the auditors, who have 
cheerfully accepted this addition to their duties and responsibilities. The 
examination which has taken place enables the directors to report that the 
company’s stock and share accounts are in an excellent state, and that the 
The directors trust that 
the financial state of the company, and the increase of net profit which 
the accounts exhibit, will be satisfactory to the proprietors. The net profit 
of the year ending 30th June, 1853, was £175,084 ; that of the year just 
ended is £286,855, showing an increase of no less than £111,771. 

There have been numerous accidents in mines during the week, and it 
would appear from what has passed between several coroners and Sir 
George Grey, that the attention of our mining engineers will have to be di- 
rected to the institution of a plan for the prevention of accidents in iron- 
stone mines, something similar to that which prevails in coal mines. 

The manufacturing trades have been active this week. The position of 
the cotton markets at Liverpool has affected the trade at Manchester, and, 
though prices have been maintained, there has been an absence of that 
buoyancy which prevailed last week. In the Yorkshire markets there has 
been an average business done, but operations have been regulated with a 
greater degree of caution than usual. 








Is rHERE CoAL?—This question has become very common since 
the discovery of the ironstone rock. The following remarks are in- 
tended to throw light on the subject. The coal measures, or source 
from which we draw our supply of that invaluable mineral, occupy 
in the geological series a position lying between the new red 
sandstone above and the mountain or ~ carboniferous limestone 
below them. The rock containing the ironstone lies at the base 
of the oolitic — resting upon the upper lias. Now, between 
this upper lias rock and the coal-bearing strata are the following 
deposits, viz., the marlstones, the middle lias, marl beds of the lower 
lias, magnesian limestone, and the new red sandstone, representing 
in the aggregate a thickness of from 1,000 to 1,500 feet; but as the 
rocks here named appear to thin out as they approach their southern 
boundary, it is not improbable their total thickness throughout the 
South Midland district might prove something less than above 
stated; but we do not depend altogether for information on this sub- 
ject to ‘researches of a scientitic character, for we have also practical 
experience to guide us in the matter. The experiment of sinking and 
boring for coal has been tried at Southorpe, about two miles south- 
east of Stamford, during which the lias clays were pierced to a depth 
of 310 feet. At Nassington, south of Stamford, a much greater depth 
was reached, without any indication of success. At Northampton, 
where the same set of things exist, the attempt to reach the coal beds 
was not abandoned till large sums of money had been expended and 
much suffering and great distress produced ‘amongst a numerous and 
confiding body of small capitalists. And again, on the north-west 
side, at *Billesdon, the experiment was repeated on a much larger 
scale, but with no better result. With so much practical experience, 
aided by the researches of science, to guide us, the conclusion forces 
itself upon us that it is hardly to be expected that any attempt to 
reach a coal-bearing strata in the valley of the Welland would be 
attended with better results than those to which reference is made 
above.—Stamford Mercury. 

InstivuTIon or Crvii ENGIncers.—At the meeting on the 13th 
among the presents announced, was the portrait of Mr. Manby, secre- 

tary, painted by Mr. Sydney Hodges, for Mr. T. R. Crampton, Mr. 
Inst. C.E., by whom it was presented, and to whom the thanks of the 
meeting were unanimously voted, and the portrait was ordered to 
suspended in the meeting room of the institution. 
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ON MENTAL CALCULATION. 

By Grorce Parker BIDDER. 
(Continued from page 41.) 
Now, the importance of this is not perhaps immediately ap- 
parent to you; but let me put an example to you. If you ask 
a boy abruptly “what is 900 times 80” he hesitates and cannot 
answer, because the permutations are not apparent to him; but 
if he had the required facts as much at his command as he had 
any fact in the ordinary multiplication table, viz., that 10 times 
10=100, and that 900 times 80 was nothing more than 9 times 8 
by 100 times 10, he would answer off-hand 72,000; and if he 
could answer that, he would as easily say 900 times 800= 
720,000. If the facts were stored away in his mind so as to be 
available at the instant, he would give the answer without hesi- 
tation. If a boy had that power at his command he might at 
once, with an ordinary memory, proceed to compute and cal- 
culate 3 places of figures; but then there is an essential differ- 
ence in the mode of manipulation adopted by the mind and when 
recording it on paper. 

On paper when you multiply any number of figures you 
begin with the units’ places and proceed successively to the left 
hand, and then you add them up. That process is impracticable 
in the mind; I could neither remember the figures, nor could I 
unless by a great effort, ona particular occasion, recollect a series 
of lines of figures; but in mental arithmetic you begin at the 
left hand extremity, and you conclude at the unit, allowing 
only one fact to be impressed on the mindat atime. You modify 
that fact every instant as the process goes on ; but still the ob- 
ject is to have one fact, and one fact ohly, stored away at one 
time. 

Probably I had better commence with an instance or two: 
there are (pointing to the board) 373 by 279 ; I mark those two 
numbers down at haphazard, the result of that is 104,067; now 
the way I arrive at this result is this—I multiply 200 into 300 
= 60,000 ; then multiplying 200 into 70, gives 14,000, I then 
add them together, and obliterating the previous figures from 
my mind, carry forward 74,000; I multiply 3 by 200 = 600 
and I add that on and carry forward 74,600. I then multiply 
300 by 70 = 21,000, which added to 74,600, the previous result 
gives 95,600, and I obliterate the first. Then multiplying 70 
by 70 = 4,900, and adding that amount, gives 100,500. Then 
multiplying 70 by 3 = 210, and adding as before, gives 100,710. 
I then have to multiply 9 into 300 = 2,700, and pursuing the 
game process brings the result to 103,410; then multiplying 9 
into 70 = 630, and adding again = 104,040; then multiplying 
9 into 3 = 27, and adding as before, gives the product, 104,067. 
That is the process I go through in my mind. 

Taking another example ; for instance, multiplying 173 x 397, 
the following process is performed mentally :— 

100397 = 39,700 
70X 300 =21,000= 60,700 


70x 90 — =— 6,300=67,000 

vox 7 — — = 490—67,490 

3x00 = —_ _ 900 = 68,390 

8x 909 — _ — — = 270=68,660 

3x 7 — _ —_ _— = 21— 68,681 


The last result in each operation being alone registered by 
the memory, all the previous results being consecutively obliter- 
ated until] a total p: oduct is obtained. 

To show the aptitude of the mind by practice, the above pro- 
cess might be much abbreviated, for I should know at a glance 
that 


400 x 173 = 69,200 
and then ° 3x 173= 519 
the difference being ‘ 68,681 as above 


Now, gentlemen, it must be apparent, and must be received 
as an established fact, that reduced to paper, mental processes 
do not recommend themselves as expeditious ; but that, on the 
contrary, they are very often prolix; they are, in reality, solely 
designed to facilitate the registration in the mind. Although I 
did that sum almost instantaneously, every one of those pro- 
cesses was performed in my mind; but when as you saw, I had 
to register them on the board, that the process could not be 
recommended as either short, clear, or satisfactory. You will 
see, however, that the process I adopt is, as it were, a process of 
natural algebra. _I have, in fact, worked out this algebraic for 
mula (¢+56+ ce) x (d+e+f) =ad+ae+af+ bd + 
be + bf + cd + ce + cf. 

Fortunately for me I began by dealing with natural instead of 
artificial algebra. No man can carry any number of unmeaning 
symbols in his mind, but I had to deal with numbers which | 
understood, and I believe it was because my tuition began with 
this natural mode, that I attained the power I now possess: 
and I think it will be apparent, that teaching arithmetic in this 
manner, is that which is most likely to recommend itself to 
beginners, because you are enabled to show them, at every step, 
that the operation which they are called upon to execute is 
that which is right in itself, and wil! satisfy their reason ; and it 
has tuis further advantage, that unlike the ordinary mode of 
teaching arithmetic, which is by dogmas, the mind, instructed 
in the way I recommend, would have its reasoning powers 
generally s'rengthened ; it would be taught to rely on itself, 
and thus one of the great objects of education—that of strength- 
ening the reasoning powers and the resources of the mind— 
would be generally promoted. 

I now propose, after having, I hope, elucidated the process of 
multiplication, to show you how, step by step, J proceeded to 
apply the same process to other rules, even up to the extraction 





form, recording the result at each consecutive step and examin- 
ing the previous figures during each process.] 

Before proceeding to the second part of the subject, com- 
prising the advanced rules, I must disabuse the minds of those 
who may have thought that one of the objects I had in ad- 
dressing this institution was to lay a claim for myself, to some 
invention in the process of calcula'ion; and that I intended 
to lay the foundation for myself of some credit, in detailing 
what appeared to me conducive hereafter to facilitating the 
education of youth. I beg to assure you, that such was not my 
intention. Indeed, perhaps, few peuple are less informed than 
myself, as to what has been writen on mental calenlauion. With 
the exception of Bonnycastle, 1 do not know that I ever opened 
a treatise on arithmetic in my life. It is therefore probable, 
that many of my suggestions will be found in works on arithmetic. 
If that be the case I shall be much gratified, because it will be 
satisfactory to me, that those minds which have been practically 
directed to the subject corroborate my views as to what may be 
found practically useful. My only object has been to present 
to you a faithful record of the result of a particular training in 
my own mind; to unbosom, as it were before you, its manipu- 
lations ; and to leave you to draw such inferences as you may 
think fit. 

My object has been especially to call your attention to the 
fact, that mental calculation depends on two faculties of the 
mind, in simultaneous operation,—computing and registering 
the result ;—the faculty of computing depending on the mind 
having a store of facts at its command, which it may summon 
to its use, without apparent effort ; and the latter,—the register- 
ing,—depenuding on the tendency of the processes to bring all 
calculations, as far as it may be practicable, into one result, and 
to have that one result alone, at a time, registered upon the mind. 

I have laid great stress on the importance of beginning to 
study numbers and quantities naturally, before being introduced 
to them through the medium of symbols ; and I am confirmed 
in this opinion by the fact, that already, in consequence of my 
remarks, several gentlemen, who have applied them practically, 
acknowledge that the chief difficulty they have experienced has 
been in retaining in their memory the figures representing the 
numbers with which they proposed to deal, and not the numbers 
themselves. 

I believe that much of the facility of mental calculation, and 
also of mastery over numbers, depends on having the idea of 
numbers impressed upon the mind, without any reference to 
symbols. The number 763 is represented symbolically by three 
figures 7-6-3; but 763 is only one quantity,—one number,—-one 
idea, and it presents itself to my mind just as the word “ hippo- 
potamus”’ presents the idea of one animal. Now if you were 
called upon to represent the animal “hippopotamus” by the 
figures 174754, it would be far more difficult to remember, 
because those figures have no relation to one another,—they do 
not guide to another sequence; and hence I feel—and it is an 
opinion, on which, the more I reflect, the more I am confirmed, 
that you should have numbers impressed on your mind as an 
idea connected, or identified, with themselves, and not through 
the “ dry-bones” of figures. The word “ mind,” if recollected 
merely in connection with four symbols, or the four letters 
M-I-N-D, would create a much greater difficulty to the memory 
than the word “mind,” with which a signification is imme- 
diately associated. 

I have already pointed out to you that, within certain limits, 
the power of registration keeps pace with computation ; but 
that when such limit was passed mental computation could no 
longer be used with advantage. I have fixed that limit at 
multiplying 3 figures by 8 figures; and I do not assign that 
limit without reason. Each set or series of 3 figures, constitutes 
a step in numbers, 787 is one series,—the second series is 787 
thousand, the next series 787 millions, the next 787 thousand 
millions, and the next 787 bilivns. Therefore, at the change 
beyond each third figure, another idea must be seized by the 
mind ; and though it is but one idea, yet with all the training I 
have had, when I pass three figures, and jump from 787 to 
1,787, 1 cannot realise to myself that it is but one idea;—in fact 
there are two, and this increases the strain on the registering 
powers of the mind. 

In explaining the process of multiplication, I pointed out to 
you the necessity of keeping only one result before the mind at 
a time; and you will find, throughout the whole of the remarks 
1 shall have to submit to you, that the same plan is pursued, and 
that, wherever it is practicable, one result alone is presented to 
the mewory for registration. [ must impress upon you that 
this is the key to all other processes in arithmetic. Whoever is 
master of the multiplication table, and will make it his own in 
the way I have described, will be at no loss to find for himself a 
method of applying it to every other branch of arithmetic. In 
dealing with figures, it confers the same kind of advantage over 
a person who only knows numbers through symbols, as would be 
possessed by a man judging of the general contour of a country 
from an eminence, as compared with the observations of a man 
attempting to view it from between two hedges. 

With your permission I propose now to direct your atten- 
tion, shortly, to Addition, Subtraction, Multiplication, and 
Division, as applied to weights and measures, time and money ; 
to Cube and Square Roots, Compound Interest and Prime Num- 
bers, and then to conclude with a few general remarks. 

With respect to Addition and Subtraction I have little to 
observe, hecause I follow the same system as in Multip'ication ; 


| beginning with the left-handed figures and proceeding consecu- 


of square and cube roots,—compound interest, and the investi- | 
gation of prime numbers. For all these questions it was neces- | 


sary to invent my own rules, as I received no sugzestions from 


| 


any one, to assist me. All that was ever explained to me was | 


the meaning of the square, or the cube root, or whatever was 
the particular branch of arithmetic to which my attention was 
directed ; for as I said before, to show to what a limited extent 
my education had advanced, when I commenced seriously to 
calculate, my vocabulary was so restricted, that I did not even 
know the meaning of the word “ multip y.” The first time I 
was asked to “ multiply ” some small affair, say 23 by 
27, I did not know what was meant ;—and it was not 
until I was told that it meant 23 times 27 that I could compre- 
hend the term; I believe, however, that it is not unimportant, 
that I should have begun without knowing the meaning of the 


27” had to my comprehension a distinct meaning ; which was— 
that 23 times 27 meant 20 times 20, plus 20 times 7, and 3 times 
7 plus 20 times 3. It must be evident then, that the powers I 
possess are derived from careful training ; which resulted very 
much from accident at first, and I think this want of knowledge 
of terms was one of the accidents that particularly favoured 
my progress in arithmetic. 


tively to the right. By this means I have only one result to 
register; as I get rid of the first series of figures I have no 
necessity for keeping in view the numbers with which I have to 
deal. It does not follow that I do not recollect them; on the 
contrary, I invariably bear them in mind; but my object is 


| always to relieve the mind from the feeling of oppression arising 


from the necessity of keeping an accurate record, and to seck 
for that relief by dealing with the other parts of the operation, 
in srch manner as to accomplish it; for the only strain I have 
experienced, has been whenever the registering power is at all 
oppre-sed. 

Division is, as in ordinary arithmetic, much more difficult 
than Multiplication, as it must be a tenative process, and is only 
carried out by a series, more or less, of guesses; but no doubt 
in this respect, the training arrived at by mental arithmetic gives 
the power of guessing, to a greater extent than is usually at- 
tained, aud affords a corresponding facility in the process, Sup- 


3 | posing for instance, that it be ne cexaary to divide 25,696 by 176, 
conventional term “multiply, ” because the words “23 times | 


[In order to elucidate the position assumed, Mr. Bidder then | 


went slowly through the process of multiplication in the mental 


the following is the process :—100 must be the first figure of the 
factor; 100 times 176 are known at once to be 176,00; sub- 
tiacting that from 25,696 there remains 8,096; it is perecived 
that 40 is the next number in the factor; 40 times 176 = 7,040, 
there ‘hen remaius 1,056—that, it is inmmediately perceived, 
gives a remaining factor of 6, making in all 146; thus only one 
result is retained in the mind at a time; but as contrasted 
with Multiplication it is necessary to keep registered in the 
mind two results which are always changing, viz., the remainder 
of the number to be divided, and the numbers of the factor, as 


they are determined. If it is known, as is the case in the pre- 
sent instance, that 176 is the exact factor, without any re- 
mainder, having got the first factor—100—which is perceived at 
a glance: it is known that there are only four numbers, which 
multiplied by 76 could produce a result terminating in 96, viz, 
21—46—71—and 96, and, therefore, the immediate inference ia, 
that it must be 46, as 121 must be too little, and 171 must be 
too much, therefore 146 must be the factor. Thus, as before 
observed, the only facility afforded by mental calculation is the 
greater power of guessing at every step towards the result. 

In multiplying pounds, shillings, and pence, weights and mea- 
sures, or lineal dimensions, by any number, the operation must 
be the same; I begin with the pounds, and having multiplied 
them, I register them. I then multiply the shillings, reduce 
them into pounds, and add them on; and then the pence, and 
so on, until I come down to the farthings, Thus, in multiplying 
£14 15s. 6jd. by 787, I begin 14 times 787 = 11,018; then 787 
times 15s. = £590 5s., making £11,608 5s.; then we come to the 
6jd. In cases like this, various expedients frequently suggest 
themselves; thus, instead of multiplying by 6d., and then by 9d., 
I find a facility in reducing the 63d. into 27 farthings, then 787 
multiplied by 27 = 21,249, which, reduced to pounds, amounts 
to £22 2s. 8jd. These several sums added together give a total 
of £11,680 7s. 8}. 

Again, in questions involving divisions of time, distances, 
weight, money, &c., it is convenient to bear in mind the number 
of seconds in a year, inches or barleycorns in a mile, ounces and 
pounds in a ewt. and ton, pence and farthings in a pound ster- 
ling, &e, 

Thus I worked out for myself that in a year there are 
31,536,000 seconds, 525,600 minutes, and 8,760 hours; that in 
a mile there are 190,080 barleycorns, 63,360 inches, 5,280 feet, 
and 1,760 yards; thut in a ton there are 35,840 ounces, and 
2,240 lb.; and in a cwt. 1,792 ounces, and 112 1b.; and ina 
pound sterling, 960 farthings, and 240 pence. These, then, were 
so many ascertained facts, which, having at my command, were 
always ready for use when they{fcould be applied with advan- 
tage. Thus, for example, to find the number of seconds in 87 
years. In an ordinary way you would proceed as follows :— 

87 x 52 = 4,524 weeks. 
4,524 x 7 = 31,668 days. 
add four odd days 87 


31,755 
31,755 x 24 762,120 hours, 
762,120 x 60 = 45,727,200 minutes, 
and 45,727,200 x 60 = 2,743,632,000 seconds; 


au operation which, worked out, involves the use of 68 figures, 
while I should do it in my own mind by multiplying 31,536,000 
by 87, requiring by the longest process only 26 figures, and yet 
giving the same result. As an example in lineal measure, sup- 
pose it is required to find the number of barleycorns in 587 
wiles, the ordinary process—viz., 
1,760 x 587 x 3 x 12 x 3 = 111,576,960, 

when worked out, requires 56 figures, while, mentally, I should 
multiply 190,080, the number of barteycorns in a mile, by 587, 
which would not require half the number of figures. These 
instances will render sufficiently evident the great facility that is 
given, even in ordinary arithmetic, by having at command such a 
store of facts as those to which I have alluded, 

] now come to the question of Square and Cube Roots, 
Nothing ever excited so much surprise on the part of those who 
examined me as the facility with which questions were answered 
in these arithmetical rules, Yet there is no part of mental caleu- 
lation for which I am entitled to less credit. In fact, it is amere 
sleight of art, as I shall show you, When I was first asked to 
extract the square root, I did not know what the term square 
root meant, and this was explained by saying, as 400 = 20 x 20, 
that 20 was called the square root of 400; and similarly that as 
8=2 x 2 x 2, that 8 was the cube of 2, and 2 was the cube 
root of 8. 

Having received this explanation, I devised my own rules for 
performing the operation, and this was facilitated by the fact, 
that the numbers submitted to me were almost invariably per- 
fect squares or cubes, arising from the circumstance that, in 
order to save themselves trouble, those who questioned me 
squared or cubed a number as the readiest mode of testing the 
accuracy of my reply, which, being found correct, they were 
satisfied, and so was I, The consequence was, that nearly every 
example proposed was true square or cube; hence [ hit upon 
the following expedient :—It appeared, on reflection, that what- 
ever might be the two last figures of a true square—as, for 
instance, 61—it could only be produced by the square of four 
numbers—viz., 19-13-69-81; hence if called upon to extract the 
square root of 337,561, I saw as easily as I saw that 5 was the 
nearest square root to 33, that 500 was the nearest square root 
330,000, and, consequently, that 581 was the square root, inas- 
much as 81 stands nearly in the same relation be! ween 5060 and 
600, as 337,561 does between 250,000 and 360,000, the squares 
of 500 and 600 respectively. 

In reference to square numbers terminating in 25; although 
all numbers ending in 5, when squared, give 25 us terminals, I 
noticed that the squares of numbers ending in 5, 45, 55, and 96, 
ended in 025, and that those of the numbers terminating in 15, 
35, 65, and 85, ended in 225; whereas the squares of those 
ending in 25 and 75, ending in 625. Hence, in extracting the 
square root of 442,225, I perceived, as before, that 600 must be 
the first factor, and that the last one must lie between 15, 35, 
65, and 85, and judging from the position of 442,225 between 
360,000 and 490,000, the squares of 600 and 700 respectively, I 
saw that 65 was the factor required, and the root therefore was 
665. 

Now, as to the Cube Root, it was still more simple, because 
there were fewer numbers to select from: thus if it were an 
even number terminating in 76 ; there were only two numbers, 
26 and 76, of which the cube would terminate in 76. If the 
number was an odd one, terminating, for example, in 17, and 
it was a true cube ; then the root of that nvmber must termi- 
pate in 73, as no other number, when cubed, would terminate in 
17. Now, as regarded numbers terminatin;; in 5; the cubes of 
some of them, namely, 5, 25, 45, 65, and 85, terminated in 25; 
while those of 15, 35, 55, 75, and 95, terminated in 75. 

For example, if called upon to extract the cube root of 
188,132,517, [ knew, that as the cube of 5 was 125 and that of 6 
was 216, the first figure in the root must be 500; and as 73 was 
the only number left, which, being cubed, could produce a sum 
ending in 17, I guessed, with accuracy, that the cube root was 
573 So I proceeded similiarly in finding the cube root of 
180,362,125, but I was then obliged to take a little more time 
than in the other case, I knew that 5 was the first figure, but 
whether the two last figures should be 65 or 85 1 was not 
certain ; I cubed 560, and found it was 175,616,000, and then I 
perceived that the root must be 565. 





( To be continued. ) 
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EXPERIMENTS ON THE RETARDATION OF ELECTRIC SIGNALS, OBSERVED IN SUBMARINE CONDUCTORS. 


(To the Editor of The Engineer.) | 
Srm,—As some of your readers desire information upon the details 
of the mode in which my recent experiments on the retardation of 
electric signals in submarine conductors were made, I take an 
early opportunity of acceding to your request, reserving to my- 
self for publication at another opportunity a more complete 
account of the entire series. 

The experiments were very numerous and spread over con- 
siderable time, hence we can only refer to some of the most 
prominent features in illustration of the modus operandi. 

It was known that in submarine circuits, electric currents 
were subject to very great retardation, but the laws affecting the 
rate of transmission of telegraphic signals had to be patiently | 
worked cut. If high authorities despaired of working across | 
the Atlantic, it is no wonder, seeing that with an ordinary sand 
battery of 360 pairs the electric impulse took in one of my ex- | 
periments about ,,ths of a seccnd to travel 498 miles. It had | 
also been announced, and not altogether untruly, fiom an ex- | 
perimental platform, that the rate of transmission was irre- 
spective of the intensity of the voltaic impulse. 

Then we had the aunouncement before the Royal Society, and | 
also to the British Association, in which the law of the squares 
was applied in such way that (quoting a particular case) a six- | 
fold length of telegraph line would give thirty-six times the 
retardation or require a thirty-six-fold conductor for the cable. | 

It was also found that after a tedious journey to the distaut 
end, the electric impulse was so modified that it took consider- | 
able time to discharge itself; so that any rapid succession of | 
similar impulses becamo quite impossible from the blending of | 
the charges in the wire. ‘These, then, were some of the 
difficulties tu be overcome. 

By alternately transmitting positive and negative currents, 
much of this delay in the discharge of the wire was obviated ; | 
as if, apparently, the negative impulse cleared out of the wire | 
the lingering remains of the preceding positive, and eo admitted | 
of a quicker repetition. Still there remained the discouraging 
fact of slow transmission, as before said, and it was not until we 
adopted the use of electricity of another form—magneto- 
electricity—that we obtained a much higher abs: lute velocity 
in the transmission of the current itself, and were able to realise 
four telegraphic signals per second through a length of 1,020 
miles, while the voltaic impulse required very nearly one second 
and a half to make itself perceptible at the same dis’ ance. 

In these experiments I had the advantage of the counsel and 
co-operation of Mr. Bright, engineer to the Magnetic Company, 
whose experience, previously gained on the subterranean system 
of wires under his care, embracing a mileage more extended than 
that of any other which the world affords, was on all points of 
the utmost value to me. 

As to the law of the squares, in its reference to the size of 
conducto*, experiment proved that the retardation observed in a 
single wire was considerably augmented, in fact nearly doubled, 
by the addition of two other similar and parallel wires, using 
the three as one treble wire, possessing threefold lateral dimen- 
sions; and, hence, though admitting that some of the conditions 
were such as to require correction for error, it became evi.lent 
that, other conditions remaining the same, any increase of in- 
ducing surface must augment the inductive effect, and, therefore, 
be attended with greater retardation. But I hasten now to a 
description of the apparatus employed. 

A pendulum, so arranged that each beat reverses the current of 
a battery attached to it, has, on one side a connexion with an 
earth wire, and the other side is connected (through the circuit of 
No. 1 receiving instrument) to the line wire. 

At a distance on some poin‘ of the line, is placed a similar 
instrument No. 2, while at the further end, a similar instru- 
ment, No. 3, is placed, connecting the end of the line wire 
with a “distant” earth wire, thus the three instruments repre- 
sent severally—ist, a home instrument; 2nd, an intermediate 
station, midway; and, 3rd, a terminal station at the greatest 
distance ;—we have, in fact, a telegraphic line, in which the three 
stations are brought under the eye of the same observer. | 

The receiving instruments themselves are constructed as 
follows :—-A small moveable permanent horse-shoe magnet, is 
placed in the centre of the magnetic field, between the poles of an 
electro-magnet, the wire of which is in circuit with the line wire ; 
the movements of the small permanent magnet (which are pro- | 
duced by the changes of polarity of the electro magnet) are the 
means of giving contact and calling into play a local battery, for 
the purpose of printing on a slip of prepared paper by electro- 
chemical decomposition. | 

This paper, moving slowly over a metallic drum, is pressed 
upon by three insulated steel springs, or styles, each in con- 
nexion with its own receiving instrument, and numbered 1, 2, | 
and 8, correspondingly. 

Let us now imagine a single beat of the pendulum: This 
places one pole of the battery in connexion with earth for a 
second, and the current from the other pole flows instantly, for 
the same space of time, through No. 1 instrument into the 
line wire; No. 1 immediately, by making contact with the 
local battery and style, produces its mark; after a lapse of time 
the current arrives at No. 2, which marks accordingly ; and, ata 
still later period, No. 3 instrument receives the impulse, and 
marks the moment of the current’s arrival at the distant end of 
the line wire, on ita exit to earth. 

If we now suppose the pendulum going to the opposite side, 
we have the opposite current sent into the line; each instrument 
receiving it in the same order as before, and each in its turn conse- 
cutively ceasing to make contact with the local decomposing bat- 
tery, and thus ceasing, during this return beat of the pendulum, 
to produce a mark upon the paper. 

The construction of the pendulum is such that it makes, as 
is usual with all the best telegraphic instruments, for submarine 
wires, & momentary contact of line wire with earth between 
signal and signal, while passing the centre of its are of vibration. | 

The points of the styles having been carefully adjusted in a | 
line across the line of traction of the slip of paper, it is obvious 
that the interval of time occupied by the current in its transit 
from station to station, will be represented accurately by the | 
actual measured space intervening between the commencement 
of the respective marks ; and as the length of each mark repre 
sents an entire second, the difference between the relative posi- 
tions of the three will be readily understood to represent in 
fractions of a second the intervals of time sought. 

In order to estimate these fractions of time, with the utmost 
degree of accuracy, I have had a scale most carefully engraved 
which enables me to measure to two places of decimals. 

This scale—for which I am indebted to the kindness of Mr. 
Henry Bradbury—is most minutely and beautifully drawn in a | 
rose engine, and embraces in itself ninety complete scales of | 
different sizes, fitted for every speed at which the paper may be | 
moving. The mode of using the scale for measuring the printed 
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records of retardation, is shown in a diagram. The length of 

paper passing under the styles during two seconds will be found 

to coincide with one or other of the vertical scales A, B, C, &e., | 
each of which is divided iuto 10ths, and these again subdi- | 
vided into 100ths. In this iustance our diagram corresponds 

to seale I. 
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| difference being diverted into another circuit. 
| tect no appreciable want of synchronism in the beat of the two 


like manner the retardation of the third line will correspond 
to ‘85. 
In this manner an extended series of observations, made 


| when the opportunity offers, may at any subsequent time be 


read off at leisure, with ease and accuracy. We thus avoid much 
hasty manipulation, calculation, and many chances of error, 
while the compression of many scales into one enables us to 
estimate readily the true relations of varying distances. The 
length of paper passing in one second may vary considerably, 


| but the relations are inevitably the same, and we thus have a 


means of their true determination. 

The more practical results of the experiments thus automati- 
cally recorded, and subsequently thus carefully measured and 
examined, in numbers amounting to several thousands, I will 
endeavour to embody in few words :— 

Ist. There is no uniform rate at which the electric impulse is 


| propagated in submarine conductors, even under like conditions, 


so far as the state of the conductor is concerned, 
2nd. Inevery experiment 1 have found the rate of propaga- 
tion of the magneto-electric impulse higher, by two and a-half 


| or three times, than that of the voltaic, and the rapidity of 
signalling attainable with distinctness, has been proportionably 


great. 
3rd. The effect of additional mileage, in augmenting the 
amount of retardation, has not been found to bear any strict 


| relation to the square of the distance, but has, in the majority 


of cases, been more nearly in the simple arithmetical ratio. 

4th. By a careful examination of the dynamic effects of 
various forms of the magneto-electric impulse exerted at various 
distances in subterranean and submarine wires, together with a 


| comparison of their respective rates of propagation therein, under 


like conditions, we may be enabled to select with certainty 
for use on long submarine lines that form of apparatus and cur- 
rent which will give us the nearest approximation to the results 
desired, 

Sth. Any considerable increase in the size of the conduct- 
ing wire for submarine lines, is a measure of more than question- 
able utility, as any increase beyond that absolutely necessary to 
convey an adequate amount of current must require additional 
electro-motive force, both to charge and discharge it, and must, 
therefore, entail an additional expenditure of power. 

6th. The analogy, I would almost say in one aspect the 
identity, in function, of the Leyden jar with the submarine wire, 
as pointed out by Faraday, can hardly be too closely studied for 
practical purposes. 

It has been urged that results obtained by the use of instru- 
ments such as | have described, do not represent the true rates of 


| propagation of the electric impulse, independently of the retarda- 


tion due to the magneto induction of the receiving instrument. 
To this it may be replied :— 
Ist. While freely admitting that large masses of iron require 


| time for their full magnetisation, and, conversely, that the current 


must suffer retardation by magnetic induction, it is altogether 
improper to force this conclusion beyond its fair practical limits, 
in reference to the small telegraphic receiving instruments in 
question. 

2nd. That this point has been subjected to actual test in two 
ways—First, the full strength of a given current has been sent 
through one receiving instrument, and a minute part thereof 
only allowed to pass through another similar instrument, the 
The ear could de- 


instruments. The same was subsequently further proved by both 
being made to record themselves simultaneously upon paper. 

3rdly. That while it is impossible to construct any practical 
recording instrument for feeble currents, which shall be strictly 
up to the theoretical requirements, it is demonstrable that the 
apparatus employed does afford an unexceptionable means of 
thoroughly testing the question at issue. 

There is no doubt that, upon theoretical considerations, the 
mere presence and deflection of the most sensitive needle must 
produce an actual retardation ; but this would be to introduce 
into the investigation of the subject an amount of speculative 


| refinement quite foreign to the object of my researches, and 
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Each scale being similarly graduated, it becomes necessary | 
only to compare any given fractional amount of time as shown | 
upon the slip with the scale, and its numerical value in decimal | 
parts of a second is instantly seen; thus the degree of retarda- | 
tion indicated by the distance from the commencement of the 
first to the commencement of the second mark, when carried by | 
compasses to the same scale, will be seen to be ‘5, and in| 


would lead us into the region of theoretical and abstract inquiry 
utterly unpractical and beyond the range of experimental deter- 
mination. 

My endeavour has been, in anticipation of a far more ex- 
tended use of sub-marine telegraphic lines, to investigate and 
clear up certain practical difficulties with which the subject was 


| surrounded; in addition to which I had to combat the received 


idea that the retardation of signals, and slowness of utterance 
in telegraphic instruments on long submarine wires, would be 


| found to be such as to require that the size of the cable, as 


compared with any at present in use, should be increased in 
lateral dimensions in strict proportion to the square of the dis- 
tance. 

In conclusion, if my efforts have resulted in the removal of any 
considerable portion of these difficulties, or in the opening up of 


| anew field of research, I should be more than repaid if, in the 


one instance, I may lead some one to enter in at the door of 
which I have only arrived at the threshold, or, in the other, if I 

















January 23, 1857. 


THE ENGINEER. 





63 
















































































Fig. V1.—Tur Recorps.—(Full size.) 





AMAA 


SCALE, half-size. 





SSIS i 
Oe il Eee even 
\ SS, SS 


YY 


. Me : 








Fig. VII.—Recervinc INstruMENT, orn “ RELAy.” 


may have been allowed materially to aid in the formation of one | 
single link which shall bind together the distant families of the | 
earth in the electric brotherhood of nations. W. W. | 


DESCRIPTION OF THE ILLUSTRATIONS. 
I. PLAN or THE CrRcuITS. 
A is a battery, the retardation of whose current is the subject of 

observation, the letters, C and Z, denote its poles, from each of which | 

a wire is carried to P, the pendul arrang for reversing the | 

direction of the circuit at seconds’ intervals. A short wire, on one 
side, connects the pendulum by water-pipes, E, to earth; another short 
wire connects the other side, through No. 1 receiving instrument, 
to the end of one portion of the cable under examination. The 
other end of this portion of the cable continues the line circuit 
through No. 2 receiving instrument to the remaining portion of 
the cable, the further end of which passes in like manner through 
No. 3 receiving instrument to earth, E, by gas-pipes. We thus 
trace the line circuit from the pendulum, through the receiving 
or recording instruments and cable, to earth. B is a local battery | 
for printing by electro-chemical decomposition, C and Z repre- 
senting its poles. From Z a wire is connected with the metal 
of the drum apparatus, D. From the other pole of this battery, C, | 
a wire is led to each of the receiving instruments, 3, 2, and 1, and | 
connected with their metal work. From an insulated contact point 
in each of these, so placed as to be touched by the movement of the | 
magnet, is led a wire to each of the three styles, respectively 
pressing on the prepared paper passing over the drum, 





II.—Penpeium. 

This is a view of the pendulum arrangement. A and B, binding 
screws for connexion with the battery terminals, the former con- 
nected by a metallic strap with the axis of the pendulum, the latter 
in like manner with the central brass pillar upon which the springs 
rest. C, the pendulum, whose metallic projecting top lifts and makes 
contact with, alternately, either of the springs, D, E, the unraised 
spring resting for the time upon and making contact with the central 
stud or pillar, F. 

Thus it will be seen in the diagram that one spring, D, is receiv- 
ing the current from A, while the other, E, is receiving the current 
from B, while the opposite position of the pendulum would reverse 
the direction of the current. 

III.—Scauz. 

This is an attempt to give a rough outline in wood of the design 

and arrangement of the scale, showing only a portion of the larger 


and coarser part. The letters and numbers in the vertical lines are 
intended simply to facilitate ready reference in use. The decimal 
figures placed opposite the horizontal lines indicate 10ths of a second, 
while the 100ths are read off from intervening lines, 


IV.—ILLUSTRATION OF THE MODE OF MEASUREMENT. 

A period of two seconds is represented by the space occupied by the 
stroke and blank included in the bracket. This space is sub-divided 
into tenths of a second, and the distance intervening between the 
commencement of mark and mark thus indicates accurately the 
lapse of time occurring in the transit of the current between the 
several stations on the line. 


V.—Drem Arraratvs. 

A is a circular box, containing a coil of prepared paper: B, 
the drum over which the slip of prepared paper is laid, and by 
whose movement it is carried round, passing under the styles, and being 
thrown off by the action of two biting rollers, C and D, Nos. 1, 2, 
and 3 are the styles numbered to correspond with the receiving in- 
struments, whose movements they record ; E, slip of prepared paper, 
passing under the styles and showing the record. 

VI.—Tue Reconps—( Voltaic Curvent only). 

The top line in each slip records the movements of No. 1 receiving 
instrument: the middle line, in ike manner, of No. 2 instrument; 
and the bottom line in each strip similarly denotes No. 3 receiving 
instrument. The first slip represents the record obtained by the 
above arrangement, when all the receiving instruments were used on 
short circuit; whether resistance were interposed or no, 

The second slip represents a retardation experiment, in which 
the distances were respectively 0—83 and 249 miles, with a sand 
battery of 288 pairs. The distances in this and all the other slips 
are noted in whole numbers, the retardation being noted in decimal 
parts of a second. 

The third and fourth slips show other experiments on the distances 
0—83 and 298 and 0—-249—498 miles, with retardations correspond- 
ing to the mileage, and the same battery power as above. 

The fifth slip represents the distances 0—535—and 1020, this 
experiment being tried with a sand battery of 432 pairs. 

In all these cases, the gas-pipes on one hand and the water-pipes 
on the other represented the earth connexions at the distant and 
home stations respectively. 

The sixth slip represents the result when, the connexions with 
the cable and other conditions remaining the same, the earth was 
not made part of the circuit, but a few feet of wire were used to 
complete it instead. It will be observed on this record that No. 1 
and No, 3 receiving instruments record the transit of the electric 


impulse simultaneously, the middle one alone showing a retardation 
corresponding to the mileage from either end. 
RECEIVING INSTRUMENT OR “ RELAY.” 

The drawing represents a sectional elevation of this instrument. 
A, the electro-magnet, wound with fine wire; B, a small permanent 
horse-shoe magnet, occupying the centre of the magnetic field, whose 
movements to either side are limited by insulated adjustable contact 
screws; C is a small adjusting magnet, used for the purpose of coun- 
terpoising accurately by magnetic attraction the effects of residual 
magnetism—it is moved upon its axis by means of the milled head 
with pinion acting upon the horizontal toothed wheels which carries it. 
The small magnets are marked N, 8, to show their respective 
polarities, 

The sensibility of these instruments is such that they respond 
readily to currents too transient and too feeble to be shown upon the 
best detectors ordinarily used. 


Vil. 





THE SUBMARINE TELEGRAPH. 

Tue dependence of practical art upon science, and the necessity 
of scientific men to the development of the material prosperity of the 
nations and of the world, heretofore so conspicuously illustrated by 
the signal discoveries and deductions in astronomy, chemistry, 
geology, meteorology, and other departmeats of knowledge, is, to a 
remarkable extent, exemplified iu the recent scientific discoveries and 
inventions which have done so much to promote intercommunication 
between different and distant places and countries. We might refer 
to railroads and steamships as marvellous exemplifications of this 
truth, forming, as they do, such invaluable contributions of science 
to commerce and other practical uses of life, to the advancement of 
allthe material interests of mankind, and to the wide-spread diffusion 
of a higher order of civilisation than the world has hitherto known. 
But these now belong to the established economy of things, like the 
Copernican theory of the heavens. 

We seem to be oblivious of the fact that their date is recent, or in- 
deed that they ever had a beginning; while the great marvel which 
at present absorbs the public mind is the new mode of communication 
by telegraph through the air, and especially through the sea. These 
reflections are suggested by recent articles in the American and 
English press on the great Atlantic Submarine Telegraph enterprise 
—an enterprise that should be especially gratifying to our national 
pride, having originated in American science. Lieut. Maury, with 
the co-operation of others, and the liberal and judicious helps 
extended to him by the Government, has revealed some hitherto un- 
discovered secrets of the sea, that have a most intimate and essential 
bearing upon the successful accomplishment ef this great work. By 
avast number of deep-sea soundings, suggested and instituted by 
him, he has not only removed the common erroneous impressions in 
regard to the great depth of the ocean, but he has demonstrated that 
its bottom is comparatively level, and is all covered to the depth 
of many feet with lifeless infusoria, microscopic creatures, less than 
the sands on the sea shore in respect to their dimensions, but more 
multitudinous in respect to their number, which have been collecting 
there through the vast cycles of ages gone by, as if on purpose 
to form the soft and safe bed of the magnetic wire that is to unite the 
sea-divided continents together. 

And he has also demonstrated, by a series of original observations, 
that the ocean currents. running like the blood that circulates through 
the human body, in different directions through the different strata 
of the ocean, and far down in its depths, will scarcely reach that bed, 
but leave it almost wholly undisturbed and peaceful. It follows that 
the telegraphic wire, when laid in that long provided receptacle, will 
not be at all subjected to the abrasions and fractures to which 
it would be liable if the bottom were cavernous and rocky, and 
swept continually by the tremendous oceanic currents. This fact, of 
course, shows that there is no necessity for the large iron cable 
in which the wire has been hitherto inclosed for protection, and 
which has formed, thus far, the principal difficulty in laying down the 
telegraph, having occasioned the failure of the experiment at New- 
foundland and in the Mediterranean, It is plain that to carry out on 
board of a fleet of ships such a cable of iron, an inch in diameter, and 
many hundred miles in length, and to lay it down amid the constant 
heaving of the sea, increased perhaps by casual gales, and even tem- 
pests, is well nigh a practical impossibility. But this is not hence- 
forth to be employed—nothing more than the copper wire with 
its gutta percha and hempen coverings, which will constitute but 
a small fraction of the weight of the unwieldy and ponderous cable at 
first contemplated. 

Mr. Cyrus W. Field, our townsman, who arrived in the Baltic on 
Thursday last, brings samples of this cable, which will soon be open 
to public inspection. —New York Shipping List, December 27, 








MINERAL WEALTH OF VICTORIA, 
Tue select committee of the Victorian Legislative Council, which 
was appointed some time since to consider upon and recommend the 
best mode of developing the mineral resources of the colony, have 
now given their report to the public. Although the attention of the 
committee has been directed to every branch of the subject submitted 
to them, that portion of the report is most interesting which refers to 
the working, the remunerative capabilities, and the extent of the gold 
mines of Victoria. There is probably still a large number of persons 
who believe that gold-digging, as at present conducted in the 
neighbouring colony, is, upon the average, a very lucrative calling. 
This idea, however, was shown, in the discussions which took place 
upon the gold export duty some time since, to be erroneous: and the 
opinion then expressed to that effect is amply supported by the pre- 
sent report. The statistics collected by the committee represent that 
at the end of last year there were 100,000 miners; either engaged in 
actual mining, or rushing about in search of new diggiugs upon the 
gold fields of Victoria. ‘Therefore, as the estimated vield of gold that 
year was £12,500,000 sterling, the earnings of each man were not 
more than &s.a-day. ‘This is something less than a day labourer’s 
wages in the neighbouring colony, to say nothing of the uncertainties 
which attend the occupation of a golddigger. ‘The committee attri- 
bute this circumstance to the absence of all regular systems of mining, 
without which the aggregate yield must not only be smaller, but 
much less equal than it otherwise would be. The result of the pre- 
sent unscientific plan of digging, then, is that much of the gold is 
lost in manipulation, and the chance of gain is so unequal that 
while a few persons may realise fortunes the great majority 
are barely earning a livelihood. With regard to the much 
talked of probability of the Victorian goldtields soon becoming 
exhausted, the committee make out a very pleasant opinion 
in favour of their continued richness for no less a period than 2,240 
years! The statistics given on this point are those of Mr. Brache, 
who is considered a reliable authority in such matters. He estimates 
the auriferous lands of the colony to be 20,000 square miles, includ- 
ing 200 square miles of quartz-reefs ; that there ate 20,650,000,000 
tons of quartz, which would take 100,000 miners 300 years to work 
up. The value of this, estimated as low as £1 per ton, would give 
the encrmous yield of £62,000,000 sterling per annum, allowing 
10,000 companies of 10 men each to quarry and crush 24 tons a-day. 
The alluvial lands are further estimated at 20,444,000,000 cubic 
yards, and if worked up by 100,000 miners at the rate of 90,000,000 
cubic yards per annum, they would take 2,240 years, as the time 
required for exhausting their treasures. The grand total of the 
estimated auriferous wealth of the colony is put down at 
£26,783,000,000 sterling. To develope these enormous riches in 
something like a scientific manner, the committee advises that the 
Government should appoint a central mining board, with correspond- 
ing branches on the principal gold tields. The duties of those boards 
would be to send out practical men of science to examine and report 
upon everything connected with the mineral resources of the colony ; 
to publish a manual of information; and to cause lectures to be 
delivered to the population scattered over the goldfields. But what 
the committee considers to be of the first importance is the making of 
well-directed surveys, and the prosecution of useful geological 





investigations through the colony. 
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LARGE GUNS IN RUSSIA, AMERICA, AND ENGLAND. 
To the Editor of the Times. 
S1rn,—The progress made in the American navy in the creation 
ofan enlarged marine and in the introduction of guns of im- 
mense calibre suggests an inquiry into the operations of thie 
authorities at Woolwich,—what are they dving towards the 
maintenance of that supremacy which has been the traditional 
boast of the English navy ? 
we to continue to rely upon our floating castles with 
their grim array of 68-pounders, or upon our new gunboats, 
armed with guns of no greater power, when other nations are 
adopting weapons specified to carry projectiles of 135 lb. each, 
capable of throwing, as you stated the other day, more metal 
than four 32-pounders? The two great exponents of opposite 
principles, Russia and America, are devoting their attention to 
the manufacture of guns capable of throwing shot and shell of 
enormous weight: but no visible steps are being taken by the 
English Government to keep pace with her late foe and her giaut 
son. Animmense steam battery is being constructed at New 
York, attention to which was first drawn in your columns ; and 
in St. Petersburgh the Czar is engaged in the erection of oue of 
the largest forges, iron shipbuildingyards, and engine factories 
in the world, on one of the principal quays in the Government 
port of the city. The operations are being conducted with the 
greatest secresy and dispatch, That the works are on a gigantic 
scale will be evident to the least scientific, when I state that 14 
steam hammers are being placed in the forge, for the purpose of 
constructing, together with forgings fur marine engines for the 
Russian navy, monster wrought-iron ordnance. ‘The works are 
being built chiefly by English mechanics, from one of whom, 
just returned to England, this information is derived. 

At the commencement of the late war, much was written and 
said about increasing the calibre and power of our ordnance 
You asserted that large guns of enormous strength and size could 
be produced with the improvements for forging iron introduced 
since the previous war, Results have proved the accuracy of 
the suggestion, but a fashion prevailed at that time of having 
wrong men in high places, and a rule was observed of giving the 
order for a trial gun of large calibre to an engineer, whose expe- 
rience differs as much from that of the forgemaster, whose busi 
ness it is to make large masses of wrought iron, as that of a 
manufacturer from the experience of the tailor of the cloth he 
cuts up. About this time official circulars were forwarded to 
certain iron manufacturers, inviting them to attend at Woolwich 
Arsenal (at their own expense it was distinctly intimated), to 
give the old select committee of artillery oflicers the benefit of 
their views and experience upon the subject of the manufacture 
of large ordnance, and more especially of wrought-iron guns. 
Some complied. One firm, which had some years before success- 
fully made the largest wrought-iron gun in existence, offered, at 
their own risk and expense, to construct wrought-iron guns of 
12, 13, 14, or 15 inch bore, only stipulating for payment in case 
they stood the requisite proofs. This was too simple and prac- 
tical a mode to find favour at the Cireumlocution-office, and a 
civil letter was despatched to them respectfully declining their 
offer. Had the Government accepted that proposition, and cor- 
dially assisted in providing suitable vessels for those proposed 
monster guns, one or more would have been in the Baltic the 
first compaign ; and, what about Cronstadt then? This part of 
the question I leave for Sir Charles Napier, Sir Robert Peel, and 
the Grand Duke Constantine to settle in their own friendly and 
pleasant way, merely suggesting that Cronstadt, and perhaps the 
war, might not have survived the first year of the contest,—such 
vast results might have been attained by a single moderately 
sized gunboat, with one gun dropping 300 Ib. shot into the forts 
at a distance of between three and four miles, where the little 
gun-boat would scarcely have been seen, and, if seen, would have 
been far beyond the rauge of the Russian guns. 

But the opportunity was thrown away, and the war prolonged 
As I have said, the manufacture of a monster gun was entrusted 
to an engineer, certainly one of the most eminent in the country, 
but, as such, having no experience in the practical forging of 
large masses of iron, and a grant of public money was made to 
him for the purpose of building a manufactory for the special 
purpose of making this gun. ‘This of course occupied consi- 
derable time. The war was going on, and the gun was wanted ; 
yet nine months were spent in a magnificent experiment. At 
the end of that period it was announced that the manufacture 
of the monster gun was a failure, and there was no doubt about 
the fact ; so far it was a failure. Red-tape had another triumph, 
having managed “how not to do it;” and wrought iron, as a 
material for ordnance was in imminent danger of being put back 
for another acore of years. This triumph was not of long dura- 
tion. The same private firm that fifteen months before had 
offered to construct monster guns on the “no success no pay” 
principle—thinking, I suppose, that it would be useless again to 
make that proposition—now stepped forward and offered to 
make a gun as large or larger than the one whica the Govern- 
ment had failed to construct, and present it, free of all cost, to 
the nation, with the single, and apparently singular stipulation, 
that after due proof at Liverpool, it should be immediately used 
against the enemy. Strange stipulation! Could it be that 
these hard-headed forgemen had an impression that their present 
would not be acceptable, and that every exertion would be made 
by the Barnacles to shelve it! It appears something like it ; 
the monster gun was made, and proved by the proper officer 
sent down from Woolwich for that purpose; and, as your 
readers are aware, that proof was satistactory, not only to the 
Ordnance authorities, but to all the naval and military officers 
present. The manufacturers, wishing next to show its defensive 
capacity against the so-called impregnable iron-plated ‘loating 
batteries, forged a large wrought iron plate of exactly the same 
strength and section as those which cover our floating batteries, 
and set it up as a target, placing it against nine solid baulks of 
timber, end on, well strutted and secured, and still more solidified 
by a heap of sand. The first shot at point-biank range knocked 
the plate to shivers, carrying large pieces of the fragments, some 
of them several hundred pounds’ weight, 300 yards beyond the 
target. The knowing ones said, “Sic transit gloria” of the 
floating batteries; that their brief sun had set; and that any 
hostile floating batteries would find the monster guns that would 
be mounted on all our forts giving a very satisfactory account of 
the non-resistance of those ugly tubs to the persuasive argu- 
ments of 300 Ib. shot. 

Nine or ten months have passed since the proving of the 
monster gun, and our Government know no more about the 
power of such guns against the floating batteries than was shown 
them so long ago by a private mercantile firm at Liverpool. 
Experiments have been tried to test the range of the gun, and 
it has been shown that with half the usual proportion of powder 
from 10 to 5U per cent. more range has been obtained, and with 
much greater precision of fire than can be obtained from the 
best ordinary service guns, while it can be as easily trained and 
worked as any other gun now in use, 

The authorities do appear at one time to have felt the expe- 
dieucy of testing the tloating batteries and of proving whether 





they are really the formidable vessels they have been repre- 
sented. An order was issued for the battery “Trusty” to be 
taken down to Shoeburyness, and there be moored at 600 yards’ 
range from a battery of guns, of which it was supposed that the 
monster gun would be one. But, after preparing the battery at 
considerable expense, the official courage seems to have failed, 
for, after a valiant declaration from some officers and men, that 
they would stand by the ship, the battery was ordered back 
again, and the fittings to be removed. 

The recent experiments at Woolwich for the purpose of test- 
ing the power of resistance of timber lined with four-ineh iron 
plates, of the same thickness and strength as the floating bav- 
teries, proved that the ordinary service guns would be of but 
little use against these batteries. Let us not, however, forget 
the tremendous effects of the monster wrought-iron gun when 
tried, under the superintendence of a Government officer, against 
a similar target at Liverpool. The difference in the results 
ceases to be a matter of surprise when we bear in mind the 
difference in the weight of a blow from a 68 lb. and a 300 lb. 
shot, travelling at a velocity probably exceeding 1,500 feet per 
second, 

I should not forget to mention that after the monster gun was 
completed and proved at Liverpool, it was intimated to the manu- 
fucturers, through an official quarter, that the gun, when re- 
ceived at head-quarters, would be further tried a Coutrance—i. ¢., 
that this splendid and unique weapon would be wickedly and 
wilfully burst, or attempted to be burst (for it had been tried 
at Shoeburyness much beyond the proofs which were pronounced 
quite satisfactory by the Government officer when at Liverpool), 
fur the purpose of solving the question of how much wrought- 
iron guns would bear, Against this the manufacturers very 
properly protested, declaring that the gun was made for the ser- 
vice of the nation, and not with the view of having scientific ex- 
periments tried upon it. Shortly afterwards they again proposed 
in the proper quarter to make, free of all expense, two more 
guns, not so large as the monster gun, yet as large as any of the 
largest in the service, for the purpose of their being tried a 
Voutrance, and of ascertaining what they would bear before burst- 
ing. ‘They sought in the proper department for information as to 
the most useful size and strength to make the guns In reply 
they received—the information, and with it the thanks of the paid 
servants of the nation? Nothing ofthe kind. They received the 
cold shoulder, in the shape of an effective hint that their gratuitous 
services were not agrecable to the powers that be, and that it was 
not the province of a private firm to initiate any improvements 
in those departments of Government which are under the benign 
sway of the Barnacles. 

Therefore, British public be quiet ! Allow the Barnacles 
their usual inter-Parliamentary slumber, for you may rest 
content that when the people’s representatives again assemble, 
some one will be found bold enough to require a full, true, and 
particular investigation into the relative merits of monster- 
guns and agmour-plated floating batteries. 

I ain Sir, yours in command, 
VULCAN. 























— 


THE PEST STRATUM. 
Tur important sanitary element which has of late attracted attention 
here, and which Dr. Barnes, in his report, has happily designated 
“the pest stratum,” is now under the notice of the sanitary authorities 
in the United States, in connexion with other influences of the soil. 
In this metropolis it is naturally to be understood there must be much 
soil of malarian origin. Many graveyards of the middle ages are in- 
cluded in the central districts, but some of the worst of these are th 
pits avd mounds of dead, tilled up in times of plague. The Charter- 
house was built on a pest-house field, in 1571. Windmill-st., Finsbury, 
takes its name from a hill made there in Queen Elizabeth's time with 
1,000 cart loads of bones from the charnel-house of Old St. Paul's, and 
to which was added the soilage of the city. On this miasmatic com- 
pound three windinills were built, and now streets, teeming with shops 
and lodgers. ‘There are many such pest-house sites. Then there are lay- 
stalls, which in past centuries have been left to solidify, and numerous 
privies, cesspools, and drains, abandoned after the many fires by 
which Londou was formerly wasted. Other noxious places are the 
old fens, marshes, and ponds, and the beds and shores of the many 
rivers and brooks now swallowed up by the vast mass of houses. The 
navigable Fleet, with its feeders, Langbourn, Walbrook, and many 
streams—the strait around Thorney Island, the channel of the 
Thames at the back of Lambeth, the springs, wells -holy and saintly 
wells—tie numerous healing springs, baths, and spas—chalybeate, 
saline, and sulphurous—the ponds, the wide fens of Moorgate, over 
which thousands skated and sledged in the winter—the woods, in 
which the freemen of London, and the kings of the English hunted 
all these are gone, and their names have not always been kept up to 
show what they were. ‘The alteration of surface is attested, not only 
by these evidences, but by the fact that the soil has been raised over 
large districts, from 10 to 20 feet, by the accumulation of strand, and 
shore, or by the successive aggregation of materials—-imiasmatic or 
innoxious. In the city, forexample, the Romans raised a city on the 
natural soil, and which was ruined by Boadicea. Thus, on an altered 
surface the Romans built a new city. This was burned down by 
Welsh and by English. Ponds and marshes were formed in other 
spots, and, at length, another city arose, to be wasted in the Danish 
wars. So new city after new city arose on the same site, the houses 
burnt down by wholesale century after century, and the dwellers 
therein slain and buried in heaps every score years, till the eve of the 
eighteenth century. Now plague and tire no longer make war upon us 
in this way, but other evils befall us. One, not to be forgotten, is the 
leakage of sewage from badly built drains and cesspools, from the 
time the monasteries first cut drains till this day. What has done as 
much as anthing to make a pest stratum in old ground and new is 
the later evil of the leakage from gas mains, by which most of the 
soil under the streets and tootways has been poisoned. 

Thus, in one shape or another, a pest stratum has been spread over 
London, the stirring of which ever and anon breeds sickness. Ina 
newer land we should not look for such evils as we have in London ; 
but, we are sorry to say, there are many towns in the United States 
built on pest strata. Such is much of New York: by embanking the 
skirt of the shore with wharf after wharf, the mud lying at the 
mouths of drains and festering with sewage, has been taken hold of 
and covered with buildings. This will take up one part of the pest 
stratum map of New York; and next comes the old town, thickly 
settled from the time of the Knickerbockers, and much of which of 
late years has become rookeries for the Irish, Negroes, and Dutch 
As if this were not enough, the greed of speculators has laid hold of 
most of the old graveyards within the towns and built on them. 
While we are too straightlaced as to withintown graveyards, our 
kinsmen are too little careful and have no heed for the dead, and 
thrust forth their bones to sell the dust for dollars. Such is the con- 
dition of most of the American cities built on sea or river shores, and 
which have yellow and other fevers. Even San Francisco, the last 
and newest made metropolis of the Union, has sprung from the Led 
of the ocean, for much of it is built on mud taken in by wharfs and 
piling. Such evils have at length come under the eyes of the autho- 
rities, and the physicians of Butfalo and New Orleans have shown 
that there is a close connexion between the opening of street ditches, 
lot excavations, and sewer drains, and the health of those dwelling 
near the seat of such operations. It is looked upon as proved, now 

















that the opening of made earth for the purposes of sewage at Buffalo 
in the summer months has, more than once, been followed by the 
immediate and uncommon sickness of some liying nearest to the 
openings, and sometimes by death, 
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PROPOSED HONDURAS INTER-OCEANIC RAILWAY. 
By E. G. Squier, Esa. 


A very lengthy, but very interesting paper was read on 
Wednesday evening by Mr. Squier, on Central America and the 
proposed Honduras Inter-Oceanic Railway. He not only gave 
a history of this part of the globe, about which comparatively 
little is known, but described in detail its physical nature, 
especially of that point which has been selected for the pro- 
posed line. We extract such parts of the paper as will be of 
most interest to our readers :— 

In the year 1850, while occupying the position of diplomatic 
representative of the United States in Central America, it became 
requisite for me to visit the Bay of Fonseca, which has a com- 
manding geographical position between the States of Nicaragua 
and San Salvador, on the Pacific Ocean. During my residence 
there, my attention was arrested by the circumstance that 
portions of this bay were swept by strong winds from the north, 
leading me to infer that there must exist an interruption in the 
great mountain chain of the Cordilleras. It was with no surprise 
therefore, on ascending the volcano of Conchagua, which rises 
above the port ef La Union, that I saw the mountains of 
Honduras to be completely interrupted. 

In 1852 I was led to reflect upon this remarkable feature of 
the country, in connexion with the subject of inter-oceanic com- 
munications. At this time the practical examination of the 
Isthmus of Tehuantepec, with reference to the construction of a 
railway between the seas, had resulted in establishing the fact of 
the total absence of adequate ports for the purpose on both 
vceans. The project of a communication at that point had, 
moreover, become involved, politically, to such a degree, that 
little hope could be entertained of its successful prosecution until 
a new and permanent order of things should be established in 
Mexico; a result which the previous history of that country gave 
no warrant for anticipating as likely to happen for many years. 

On presenting my views upon the subject of an inter-oceanic 
communication to a few personal friends and public spirited 
gentlemen, it was determined to incur the expense of verifying 
them by a direct and careful examination of the country in 
question. The expedition sailed from the United States in the 
month of February, 1853, and in the month of April following, 
commenced its operations in the field, taking the Bay of Fonseca 
as its point of departure. The accuracy of my previous inferences 
was speedily and fully veriued. A line of observations and 
barometrical admeasurements was carried completely across the 
continent by Lieutenant Jetfers. A similar line was carried from 
Leon de Nicaragua to the city of Comayagua, in Honduras, by 
Dr. Woodhouse; and another, by myself, from Comayagua to 
the town of Santa Rosa, in the extreme western border of 
lionduras, thence to the city of San Salvador, in the State of 
the same name, and afterward throughout the length of that 
State, from Sonsonate to the port of La Union, our point of de- 
parture. 

The line of the proposed work commences at Puerto Caballos 
on the Bay of Honduras, in Lat. 15° 49’ N, and Lon. 87° 57’ 
W., and runs nearly due south across the continent to the Bay 
of Fonseca on the Pacitic, in Lat. 13° 21° N., and Lon., 87° 30’ 
W. Its total length from anchorage to anchorage is 148 geo- 
graphical miles, equal to about 161 statute miles. It lies wholly 
in the State of Honduras, whose territorial right and sovereignty 
over it has never been called in question. Starting at Puerto 
Caballos it pursues a course a little east of south across the 
plain of Sula, until it strikes the Rio Ulua near the town of 
Santiago; thence it follows the valley of that river, now called 
the Humuya, to its very source in the plain of Comayagua. At 
the southern extremity of this plain there is a slight elevation, 
which constitutes the “summit between the Atlantic and Pacitic. 

A primary and indispensable requisite to any adequate or 
permanent route of inter-oceanic communication is the possession 
i goods ports at both extremities. 

Puerto Caballos was surveyed by Lieut. Jeffers, U.S.N , in 1854, 
who describes it as ‘a good harbour, oj° great capacity, sufficient depth 
/ water, and easy of entrance and exit, Situated at the base of the 
uills, there are neither marshes nor swamps to affect the healthfulness 
of the locality, which is sutliciently extensive for the formation of a 
large city. 

‘the winds which prevail on the north coast of Honduras are from 
the N.E., N., and N. by W., from all of which the port is perfectly 
protected. W. and S.W. winds are scarcely known, and are, further- 
more, entirely cut olf from the port by the high hills and mountains 
skirting the coast in that direction. 

It is of large capacity, being not less than nine miles in cireum- 
ference. Its depth is ample, ranging, for more than two-thirds of its 
area, from 4 to 12 fathoms, with secure holding ground. Towards its 
northern shore the depth of water is greatest, and by the construction 
of docks 80 feet in length, the largest ocean steamers may enter and 
receive and land passengers and cargo more easily than in the docks 
of Liverpool, inasmuch as, in this portion of the Bay of Honduras, 
the rise and fall of the tide is almost imperceptible. 

Connected with the port or bay is a large salt-water lagoon, up- 
wards of two miles in length, by about a mile and a quarter broad, 
of equal depth of water with the port itself. Should it ever be 
thought proper, the connecting channel may be dredged so as to 
permit vessels to enter the lagoon, where they would be completely 
land-locked, and were no wind could atiect them in any perceptible 
degree. In place of deepening the connecting channel, an open cut, 
a fw hundred yards in length, would effect the same result. 

Passing to the other side of the continent, at the southern 
extremity of the proposed railway, we tind the large and beautiful 
Bay of Fonseca, which has been justly described as a * constellation 
of ports.” It is fifty miles in length, by about thirty in average 
width, perfectly protected, and contains two or three large islands, 
offering inner ports with ample water, and admirable sites for towns 
and commercial and manufacturing establishments of all kinds. The 
three States of San Salvador, Honduras, and Nicaragua, touch unon 
it. Honduras, however, has far the largest frontage. The principal 
port of this State is Amapala, on the island of Tigre. This is a tree 
port, and is rapidly advancing in importance; its population andl 
trade having doubled within the past four years. Already it 
posssesses a large steam-mill for sawing and preparing planks and 
timber, which are exported even to Peru and California. 

The port of La Union, in the subordinate bay of the same name, 
is the principal port of San Salvador, with a valuable and increasing 
trade. 

The entrance to the bay from the sea is about 18 miles broad, 
between the volcano of Conchagua (3,800 feet high), and that of 
Coseguina (3,000 feet high), which rise like huge lighthouses on 
either hand, and constitute unmistakeable landmarks for the 
mariner. On a line across this entrance are the high islands of 
Conchaguita and Mianguera, and a collection of rocks called Los 
Farellones, which serve to protect the Bay against the swell of the 
sea. 

The proposition of connecting the two seas by means of a canal 
has lost nene of its grandeur, and in most minds very little of its 
vagueness, since it tirst occupied the attention of the Spanish Cxsars. 

‘That an inter-oceanic canal is most desirable, and its prosecution 
an object worthy of the highest ambition, is universally conceded ; 
but its realisation will depend upon precisely those practical conside- 
rations which apply to the construction of the simplest works of public 
utility. 

Not until a survey is effected—first, to determine the best line, and, 
secondly, to fix the probable cost of the undertaking—can there 
any real progress in determining that most practical, but least poetical, 
of considerations, “ will it pay ?” 

I do not wish to be understood as arguing against a canal ; what J 
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mean to illustrate is this, that open a canal wherever we may, it will 
always stand in the same relation to a railway as does the luggage- 
train to the express. A canal would be chiefly if not wholly used by 
ships and vessels carrying heavy and bulky freights; but as most 
articles of this kind are kept in stock in all the principal ports in the 
world, it is not of so much consequence te have rapidity as constancy 
of supply, and hence, unless the canal shall be constructed so 
economically as to admit of a moderate tonnage rate, it is not impro- 
bable that ships of this kind would find it more economical to follow 
the routes now open. 

That a canal will sooner or later be opened, I firmly believe, but I 
do not believe it will be until, by the opening of the railway across 
the continent, the commerce of the Pacitic shall be sufficiently 
developed to enable it to pay a fair per centage on the cost of the 
work. 

But under no circumstances can a canal serve the peculiar purposes 
of railways, as a means of inter oceanic communication; nor can 
railways serve for, but to a limited extent, the special purposes of a 
canal. The two are not rivals but auxiliaries, and no canal will be 
dug until railways have made it indispensable. 

Recapitulate the annual value of that commerce which the pro- 
jected work would, to a greater or less degree, accommodate, and 
which is interested in its construction ;— 

Aggregate general commerce with the principal Pacific 
ports, exclusive of Australia ...........ccccccesessssssscsees, £30,976,000 


Commerce of Australia (1855) .. 11,718,000 








Australian gold (1855) ............ 11,513,000 
Te | 


To say nothing of the mails, there is another important element to 
be considered in this connexion—viz., the passenger traffic between 
the seas: between Great Britain and Australia, and between the 
United States and California. 

Although time, not distance, is the true measure of relations of 
places, yet, as the saving of time depends more or less on the distance 
to be traversed, a shortening of distance must always be an im- 
portant element in calculating the advantages of the respective routes 
which have been proposed between the oceans. 

The positive saving in distance, which the Honduras line would 
afford over Panama, in the voyage from Great Britain to Cali- 
fornia, would be, therefore, 660 miles; over Nicaragua, 400 miles; 
over Tehauntepec, 420 miles; and, as respects the South American 
ports, the line would be more favourable than Tehuantepec, and 
nearly as favourable as the others. As regards New York and 
the Atlantic States of the Union, the gain over Panama would be 
1,100 miles: over Nicaragua, 580 miles. 

The voyages between New York and San Francisco, via Panama, 
for the year 1855, according to official tables, averaged twenty- 
four days nine hours; those via Nicaragua, twenty-two days 
twenty-two hours. Now, as regards California, the difference 
between the Honduras and Panama routes, in point of absolute 
distance, is about one-fifth. All other circumstances, therefore, 
being equal, the opening of the Honduras road would effect a 
saving of five days. But the greater facilities which Honduras 
affords, resulting chiefly from the possession of unexceptional ports, 
will augment that saving from three to five days more, or to from 
eight to ten days in all; that is to say, reduce the yoyage from 
twenty-four days and a-half to fourteen days. 2 

Next, as regards Australia; for the year and a-half ending 
January 1st, 1856, the passage of the mails from London to Mel- 
bourne occupied an average of 95 days, and from Melbourne to 
London 85 days. The distance from Liverpool to Melbourne, vid 
Honduras, has been calculited with care, and found to be 12,3 
miles. At an average rate of steaming of twelve miles per hour, and 
allowing five days for coaling and transhipment, the voyage could be 
performed exactly in 47 days, 20 hours; or, calculating steaming at ten 
miles per hour, and allowing the same time for detentions, in 56 
days, 10 hours; in the former case effecting a saving of 47 days in 
the outward, and 37 days in the inward voyage 

Although the saving of distance, vid Honduras, over that vid 
Panama, in the voyage from Great Britain to Australia is but slight, 
still, should a line of steamers be established between the mother 
country and her Australian colonies, the paramount considerations 
of good ports, salubrious climate, the possession of coal on the 
Pacific, and abundant supplies, would necessarily determine the 
Isthmus of Honduras as the point where the continent would be 
crossed, 











METROPOLITAN BOARD OF WORKS. 


A MeeTiNG of the Board was held on Friday at Guildhall, Mr. Thwaites in the 
chair, 
STREET NOMENCLATURE. 

The report of the committee on by-laws and to confer with vestries and 
districts boards on the subject of street nomenclature was brought up and 
read. 

The committee stated that in their opinion the plan suggested by Mr. Pal- 
ling for facilitating the delivery of letters contemplated a much more extensive 
revision and reconsideration of existing arrangements with respect to the 
naming of places and numbering of houses than it would be expedient that 
the Board should adopt. 

Mr. Carpmael asked by what means the new names of streets had been 
communicated to the newspapers, 

Mr. D'lifanger said he had sent a copy of the list to some of the papers. 

Mr. Carpmael thought nothing could be more unwarrantable. His own name 
had been freely used without his sanction, and he would repeat that it was 
most unwarrantable that any member’s name should be used in that way, 

Mr. D'Iffanger wished to take the opportunity of stating that the insertion 
ofthe names of members in the list appended to the report was suggested 
entirely by himself, and that no member ever hinted at or gave permission 
for the use of his name. F 

Major Lyon said he felt himself indebted to Mr. D'Iffanger for the great 
trouble he had taken in this matter. He regarded the warmth which had 
been displayed on this occasion very much in the light of a hurricane in a 
duck-puddle. No new names had been given to streets ; the report merely 
contained suggestions. 

The committee were of opinion that the letter of Sir T. Tancred contained 
some valuable suggestions deserving consideration, whenever any general 
system of numbering houses and naming streets should be adopted. 

The committee also were of opinion that it was desirable certain modifi- 
cations in regard to regulating the width of streets and alleys should be 
adopted. 

On the motion of Mr. Wilkinson the report was received and agreed to. 

PUBLIC PARKS FOR THE METROPOLIS. 

Mr. Wright brought up the report of the Committee of Works and Im- 
provements on the subject of providing parks jfor the use and recreation of 
the inhabitants ofthe metropolis. The report, in substance, stated that in 
the opinion of the committee it was desirable that parks suould be establis! 
in certain parts of the metropolis hitherto neglected in that respect. J 
considered thé sites proposed at Rotherhithe and Bermondsey were both 
eligible. The expense of making the park proposed at Rotherhithe had been 
estimated by its promoters at about £40,000, and that of the park at Ber- 
mondsey at about £66,000; but the committee had not suflicient evidence 
before them tu test the accuracy of either estimate; atthe same time they 
considered that the cost of forming a park of adequate dimension for this 
locality would not be less than £100,000. They recommended, with regard to 
the mode ef meeting this expenditure, that an application be made by the 
Board to her Majesty’s Government to contribute a portion of the amount, 
in conformity with the course which had already been adopted in the case of 
the Finsbury-park, The cost of the site for Finsbury-park was estimated by tye 
promoters at about £160,000; thecommiittee, however, considered that that 
amount would be exceeded, but that the actual cost would probably be not 
more than £200,000, of which it had been represented to the Board that the 
Government would contribute £50,000, The committee were of opinion that, 
considering the advantages which Hampstead-heath presented for promoting 
the health and recreation of the inhabitants of the metropolis it was important 
that the heath and the adjoining land above referred to should Le par- 
chased for the public use at as early a period as possible. That the expense 
of purchasing the heath and the adjoining land, comprised in the plan of the 
memorialists was estimated by the promoters at about £100,000 : the com- 
mittee were of opinion that a portion of land not included in the plan of the 
memoriaiists, comprising Traitor’s-hill, might with great advantage to the 
public be comprehended in the proposed park, and that with such addition 
the outlay would probably amount to between £150,000 and £200,000; that 
the committee were of opinion that the Board had a right to expect that a 
considerable portion of the expense of the Hampstead purchase should be de- 
frayed out of the public funds, and they recommended that application be 





























made to the Government for that purpose. The recommendations as to the 
appropriation of building sites, if acted on, would materially reduce the 
expense of forming the parks in question. 

The report was received. 

A motion that the report be considered on Tuesday fortnight was agreed 
to. 
Mr. Wriglit then gave notice that on Tuesday fortnight he should move 
that immediate measures be taken for the establishment of two parks, one in 
the south-eastern and one in the northern parts of the metropolis, as recom- 
mended by the/Works Committee, and that, apart from any contribution to be 
obtained from the Government, the expense be equally assessed upon the 
whole metropolis ; that the Government be communicated with to ascertain 
if they will join with the Board in the purchase of Hampstead-heath, and to 
what extent. 

NEW STREETS IN SOUTHWARK AND COVENT-GARDEN, 

The report of the committee, stating the steps they had taken relative to 
the prosecution in Parliament of a bill relating to the new streets in South- 
wark and Covent-garden, was then brought up, and, on the motion of Mr. 
Turner, was received, 

MODES OF COMMUNICATION (INCLUDING BRIDGES) IN THE METROPOLIS, 

Mr. Deputy Harrison moved that it be referred to the Works Committee to 
inquire into the st and condition of the several communications in the 
metropolis, including the bridges over the Thames, and the approaches there 
to, and to report whether the communications and approaches were adequ 
to the present and increasing traffic; if not the best mode of improy 
same. It was one of the first duties of the Board to consider the thorough- 
fares of the metropolis, and he thought a more favourable opportunity than 
the present would not again present itself for that purpose. 

The motion was then agreed to. 



























PUBLIC COMPETITIONS FOR DESIGNS. 

On the motion of Mr. Wright, seconded by Mr. Wilkinson, it was resolved, 
—* That the prizes be offered tor public competition for designs showing the 
best mode of laying out the surface and sub-soil of the new street in Sonth- 
wark, as an example of a first-class street, and also for the street in West 
minster, a second-class street; showing the disposition of the privat 
vaults, sewers, gas and water pipes, telegraph wires, with any parts of the 
soil appropriated to other useful purpose Prizes—Ist class street, 100 
guineas ; ditto, 50 guineas ; ditto, 10 guineas; 2nd: class, 50 guineas; ditto, 











20 guineas; ditto, 5 guineas ; and that the details of this competition be | 


carried out by the Works committee 


THE ATLANTIC TELEGRAPH. 
Tue following is an abstract of soundings and temperature taken on 
board the United States’ steamer, Arctic, in her recent survey for a 
telegraphic route betweeen St. John’s, Newfoundland, and Valentia 
Bay, Ireland: 





(The soundings in this Table are placed in the order in which they appear on 
the profile.) 
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Deg. M.|Deg. Deg 
1 34 96 47 (50 | 5 47 
2 17 l5v 48 00 i7 
3 17 | 93 48 13 45 
4/19 | 85 | 48 27 47 
2 19 | 120 | 48 40 44 
6 23 370 4s 5l 42 
7 20) 460 49 12 HO 
8 0 | 732 | 49 36 6 
9 23 | 1,080 49 40 7 
10 6b 1,590 49 49 6 
11 32 1 149 49] j 
12 42 149 50 ou 
13 88 | 1,600 | 50 15 | 53 
l4 33 1,500 : i 
15 77 564 i 
it 52 | 1,600 
17 45 | 1,600 
18 64 1,680 ; 
19 72 2.070 57 
20 116 2.000 
21 72 1,830 j 
22 35 1,920 mm 
23 53 1,813 
24 90 | 1,650 2 
25 40 1,090 62 
26 41 1,543 ol 
27 60 1,750 0 
60 1,905 62 
30 | 1,518 59 
39 410 62 
55 255 61 
10 | 410 61 
31 717 Gl 
38 | 1M | 53 
36 _ 




















From Ireland to Newfvundland. 


From Newfoundland to Ireland. 


>. 
1| July 31—6 p.m 
2 - 9 p.m 
3} Aug. 1—1 30 am 
4 _ 6 a.m From Newfoundland to Ireland, 
5 — 10 a.m, 
6 -- 3 p.m 
7 | Sept. 23—8 p.m 
8 -- meridian 
9 — 6 a.m, 
10 | Sept. 27— p.m, From Ireland to Newfoundland, 
11 _ 2 a.m. 
12 | Sept. 28—2 Dm. | 
13 | Aug. 6— meridian 
14 Aug. 8— 5 pemy> 
15 — 9—11 a.m 
16 — I-33 am. 
17 — p.m 
ig; — pm. 
201 = ? am 
20; — 3 a.m 
2 — 4 am 
22} — 14— meridian } From Newfoundland to Ireland. 
23); — 1b—8 am, 
24) — 16—9 a.m 
ai] — 17—6 am. 
; | 
29 | 
Is 
| 





Parter Macne Screen.—Messrs. Jennens and Vettridge, of 


Constitution-hill, have just completed a very handsome papier 
maché screen for the Right Hon. the Earl of Aylesford, of Packing- 
ton. The screen is of unusual dimensions, being about six feet high, 


and thirteen feet long. It is divided into six leaves, on each of 


which are two panels containing pictures illustrative of the months 
of the year. Each month is indicated by the flowers and foliage 
peculiar to it, and the characteristics of each are further defined by 
appropriate quotations from the standard poets. The ornaments 
enclosing each of these panels are very tasteful in design, and the 
production generally is highly creditable to Messrs. Jennens and 
Bettridge. 

Dr. Normanpy's Patenr Apraratus FoR PRODUCING PURE, 
Fresu, AERATED WaTER From Sea Watrer.— A company has 
been formed, under the Limited Liability Act, for working Dr. 
Normandy’s patent apparatus for producing pure, fresh, aerated 
water from sea water. The apparatus is similar to that erected 
by the Government at Heligoland last summer for the use of the 
Foreign Legion and it is also in use in this country for manu- 
facturing purposes. It is alleged to be the only machine that 
will produce water properly aerated for drinking, and that the con- 
sumption of fuel for doing so is only one-half of that used in ordinary 
stills. 





(Sittings in Banco, before Lord Campbell and Justices Coleridge, Wightman, and 





Erk.) 
LISTER V, LEATHER. 
This was an action in which the plaintiff sought to recover damages for the 
infringement of two patents for certain improvements in wool-combing 
machinery, The question at issue has been already twice tried, On the 


first occasion it was tried before Lord Campbell, when the defendant obtained 

r. Justice Erle, when the 
plaintitf was successful. The case now came bex the Court upon a rule to 
show cause why the verdict found for the plaintit! at the last trial should not 
be set aside, and a new trial granted, on the ground of misdirection, rejection 


a verdict ; and on the second occasion before Mr 














of evidence, 1 the verdict being against the evidence on twenty-one 
different points. 
Sir F, Thesiger, Mr. Bovill, Q.C., Mr. Lush, and Mr, Webster appeared for 








the plainti!; and Mr. M, Chambers, Q.C., Mr. Hindmarsh, and Mr. H, 
Lloyd for the defendant. 


( Before Vice-Chancellor Sir J. Stuart.) 
MINTOSH V. THE GREAT WES" 





BRN RAILWAY COMPANY, 

This v a bill by the executors of the late Mr, M'Intosh against the Great 
Western Railway Company, Mr, Saunders, their secretary, and Mr, Brunel, 
their principal engineer ; and it prayed for the payment to the plaintills of 
the anx due to them as executors of Mr, M‘Intosh, under a contract en- 
ered i y him with the company for the constraction of about two miles 
aud a half of their line of railway, passing through Acton, Ealing, and Han- 
well, Thed ints had alieady paid upwards of £45,000 under the con- 

plaintiills now claimed a further sur 217,193, with 20 years’ 
This last-named amount incladed a st 0, Claimed by the 
l of bonus, for work alleged by them to have been peri 
1 with extra despatch at the request of the company. 
Y rted a right to set against the plaintiffs’ demand certain penal- 
ged by the former to have been inearred by Mr. M‘Intosh for not 



































formed his contract, or portions of it, within the time stipulated, 
ese had occupied upwards of three hours, 
The Vice-Chancellor, by arrangement between the parties, made the follow- 





plaintilis consenting to dismiss all such parts of the bill as 
hary inst any of the defendants, and waiv all claim to the sum 
of £2,500 





way of bonus, dismiss the bill against Mr, Branel with costs, and 
nders without cos and, the company Waiving all claims to 
ire whether any and what sums are due to the plaintifis in 
of work done at the late Mr. M*Intosh under 
mitract in dispute, reserving 1 by whom the costs of the suit, 
} including those of Mr, Brunel, should be ultimately pat 
Sir F, Kelly, Mr. Elmsiey, Mr. Bazalgetie, and Mr, Hetherington appeared 
for the plaintiffs; Attorney-General, Mr, Bacon, and Mr. T. Stevens for 
the Great Western Railway Company ; and Mr Saunders, Mr, Rolt, and Mr. 
G. L, Russell for Mr. Branel 
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NEW EDUCATIONAL MUSEUM, 

Tue Committee of Council on Education have arranged to open the New 

Educational Museum at the New buildings, South Kensington, in the 
| spring. It is hoped that the museum w ill atford gre at help to all classes 
of the public in carrying out the work of national education, and espe- 
cially those engaged in teaching. The museum will exhibit, under a pro- 
per classification, all important books, diagrams, illustrations, euten- 
paratus connected w ith education alrcady 10 use, or whic h may be pu 
lished from time to time, either at home or .Lroad. The public will be 
admitted free, as a public exhibition, on certa | days of the week ; and 
on other days, which will be reserved for stude 1+, opportunity will be 
given to examine and consult the objects wits the utmost freedom. 
rhe objects exhibited at St. Martin's Hall, ia 1854, which were 
| presented to the Society of Arts, and by that society given to the 
Education Board in order to found a museum, will form part of 
| the Educational Museum. ‘The producers of apparatus, books, dia- 
grams, maps, &c., used in teaching, will have the privilege, sub- 

ct to certain regulations, of placing their publications and produc- 
‘tions in the museum, and thus making them known to the public; 
and we understand that a unanimous desire to assist has been 
expressed by all the great educ ational societies and publishers. A 
| catalogue will be prepared, which will contain the price lists which 
exhibitors may furnish for insertion, The books and om ts 
will be grouped wader the following divisions : -1. School buildings 
and fittings, forms, desks, slates, plans, models, &e. 2. General edu- 
cation, including reading, writing, grammar, arithmetic, mathe- 
matics, foreign languages, histories. &. Drawing, and the fine arts, 
Music. 5. Household economy. 6. Geography and astronomy. 
. Natural history. *% Chemistry. 9. Physics. 10, Mechanics, 

ea L Te oS 

1. Apparatus for teaching the blind and the deaf and dumb, 
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HOWARD AND BAKER'S MACHINERY FOR TILLING 
LAND. 
PATENT DATED 22ND May, 1856. 

Tu object of this invention is to facilitate the ploughing of land, 
both by steam and horse power. The patentees pro «to use turn- 
wrest ‘ploughs, and to attach any convenient number by chains or 
cords to a travelling frame, which is drawn forward by means of 
a wire rope or chain, that passes from a c ntral chain pulley carried 
by the frame, and over guide pulleys set at opposite corners or other 
parts of the tield, and thence 
barrels of the ine. ; ; . 

Fig. 1 shows a plan, Fig. 2 a partial vertical section, and Fig. 8 
half a front view, the travelling draught frame, through which the 
pull of the engine is imparted to the ploughs, which are attached to 
and follow in the rear of that frame. The frame is made of cast 
iron, and supported on four running wheels, and it is contracted in 
breadth towards the forward end, where a system of guide rollers is 
provided for guiding the draw rope to the engine. The chains or 
cords from the several ploughs a, }, ¢, d, pass to their respective 
pulleys a*, b*, c* and d*, mounted looscly on a shaft e, extending 











from side to side of the draw or draught frame, and turning in 
bracket bearings attached to the under side of the frame, The 
pulleys a*, b*, e*, d*, are seve rally held fast when required hy cluteh 
boxes 7, operated by hand levers gy. In advance ot theshafte isa 
shaft 4, mounted in a line therewith in bearings attached to the under 
side of the frame A. To this shaft 4 a double chain pulley dis keyed, 
to receive the taut and slack ends of the draught chain, which is 
connected to the windlass barrels of the engine. 4, 4, are clutch 
boxes, mounted at opposite ends of the shaft 4, and sliding over a 
feather on that shaft; these clutches take into stops formed on the 
inner face of the sides of the frame A, and by that means hold fast 
the shaft A. The clutch box é& carries a cogged wheel m, Which at 
certain periods of the operation of the machine gears into aw heel n, 
keyed on to the shaft e, for the purpose of driving that shaft, and 
causing it to wind up the plough chains ; and the clutch box Lalso 
carries a cog wheel, wifich gears into an intermediate pinion 9, in 
gear with a pinion p on the shafte. This arrangement permits of 
the shaft A driving the shaft e always in the same direction, whether 
the shaft A be revolving to the right or the left hand. Hand levers are 
provided, as shown at Fig. 1, for working these clutch boxes and 
their cog wheels into and out of action, The shaft ¢ acts simply as 
a fixed draw bar until the frame A has traversed a given portion, 
say, the length or breadth of the field to b ploughed, it being held 
fast by one or other of the sets of gearing wheels just described. The 
( f the draught frame being then stopped, the shaft A is 








released by the sliding back of the clutch box which held it fast, 
and the shaft is then free to turn by reason of the drag of the taut 





end of the draught chain on the central pulley % When the shaft & 
is thus set rotating, an axial motion is imparted, through the gearing 
m, v, oro, p, to the shaft e, which then winds up the plough chains 
a, b,c, d, as the clutches of their pulley are thrown into ac tion, and 
the several ploughs are thus brought in succession into a line with 
each other at the end of the furrow. As the ploughs come severally 
up to line, the clutch boxes of their respective pulleys are thrown 
out of action, either by hand, or by a stop gon the plough chain 
striking against an arm or projection g on the clutch box lever, and 
the forward motion of the ploughs is consequently arrested. When 
all have come upto line, the travelling frame and ploughs are turned 
round, to repeat the ploughing operation in the opposite direction. 
The fore wheels of the frame A are carried by a swivel frame B, 
connected thereto by a swivel pin; asteering lever C, connected to 
this frame B, extends backwards beyond the rear of the frame A; 
the attendant can, therefore, by means of this lever, not only guide 











proceeds to the winding on and off 
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the forward movement of the ploughs, but also turn the frame A at 
the end of the furrow, the continued drag of the taut chain effecting 
the movement with comparative ease when thus assisted by the 
steering lever. The taut end of the drag chain passes to the engine 
between a set of guide pulleys 7, r, mounted on the swivel frame b, 
and thus the chain is retained in a central position. ‘To compensate 
for the one-sided pull, which occurs when one or more ploughs have 
réached the end of their course, a friction piece or skid attached to 
the frame is brought in contact with the ground, and thus the frame 
is prevented from turning, or the like effect will be produced by 
locking one of the wheels. The patentees do not propose to give the 
foremost plough a greater lead than, say, a plough’s length in 
advance of the next succeeding plough, and so on, through the 
series. | 
The guide pulleys employed at distant parts of the field for 
receiving and guiding the propelling rope or chain are provided with 
a spherical boss, which fits a spherical projection on their axle. This 
construction of guide pulley is shown in section and side view, 
Fig. 4, wherein a is a metal strap which carries the spherical axle 4 
of the grooved pulley c; the spherical portion of this axle is em- 
braced by a boss d, formed in two halves, and bolted to the pulley c. 
A hook on the strap @ permits of the pulley being held fast by an 
anchor, as usual in such cases; a slight oscillating movement is thus 
allowed to the pulley to permit of its self-adjustment to suit the di- 
rection of the strain. To assist in the laying ofthe rope or chain upon 
the windlasses it is proposed to use rotating guides. In cases where 
the engine is made to travel over the field with the ploughs in action, 
it is proposed to connect them to pulleys as above described, but 
mounted on an axle at the tail of the locomotive engine ; under such 
circumstances the travelling frame A is of course dispensed with. 
The construction of turn-wrest plough which it is proposed to 
employ is shown at Figs. 5 and 6, being a side view, and plan, of 
so much of the plough as will serve to explain the first part of the 
improvements in ploughs. ‘The plough is fitted with handles as 
usual, and to the plough frame are attached two mould boards a, a, 
and two shares ), b, made right and left handed; these mould boards 
and shares are connected together, and are so mounted as to be able 
to swing round upon a common centre c, which forms part of the 
plough Team, and they thus admit of the one mould board with its 
share rising out of the working position, while the other is being 
brought down to the position for working ready to turn a fresh 
furrow, when the return motion of the plough commences. The 
tightening up and slackening of the neck frame d, carrying the 
shares and mould boards, is effected by a screw ¢ at the hinder part 
of the plough frame, which works in a cross head f, attached to side 
rods, extending rearwards from a split collar g, that embraces the 
plough beam A. The screw when turned will by means of the rods g 
force and bind the neck frame against a collar on the plough beam, 
the abutting edge of which is made Y-shaped, or otherwise formed, | 
to ensure the locking of the abutting parts. The adjustment of the 
draught of each plough is effected by the ploughman through a rod | 


FIG,5S, 








which terminates near the handles of the plough, and which will | 
when moved cause the traverse of the hake (through the medium of | 
a rack, or wheels, or screws), to which the draught chain is attached. 
In order to reverse the position of the land and furrow wheels, the 
stems of the wheels are formed with rack teeth, as shown at Fig. 7, 
and by means of pinions é, gearing into the teeth, and driven by 
rods / continued to the plough handles, the wheels /, 7, are raised and 
lowered as required, either singly or simultaneously ; singly if applied 
to ordinary ploughs, but simultaneously when connected to turn- 
wrest ploughs ; or, instead of this arrangement, the stems of the | 
two wheels may be threaded, and a spur wheel with a tapped boss 
fitted on each stem and gearing into each other. A pinion on a rod | 
continued to the plough handles, by gearing into one of these tapped | 


PATENT DATED 2ND JuNE, 1856. 
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respective velocity of rotation is different, such difference being induced | 
by having the wheels C and D which are fastened to the ends of the | 
rolls A, B, made of different diameters, so that the pinions E and F, | 
which revolve at the same rate shall convey totherolls A and B different 
rates of revolution. Figure 2 represents another arrangement of rolls | 
and gearing. In this case the different surface speed of the rolls is | 
obtained by the employment of a pair of rolls driven at the same or | 
nearly the same relative rate of rotation, while the desired difference 
of surface speed is obtained by making one of the pair of rolls of 
a : a greater diameter than the other. The result in this case is similar to | 
_Figure 1 is a sectional end view of a pair of planishing rolls having | that produced by the arrangement above-described. Figure 3 repre- 
different surface speeds. The difference of speeds is obtained by the | sents, in front elevation, another of the improvements in the apparatus 
employment of a pair of rolls A, B, whose diametersare equal, but whose | employed in the manufacture of tin plates. It consists in inducing a | 


THEsE improvements consist in driving the rolls through which the 
plates are passed at different surface speeds; or, in the employment 
of rolls of different diameters driven at the same speed, whereby the 
plates are smoothed, and the burnishing and planishing thereof 
effected before or after being tinned, or both before and after being 
tinned. Another improvement consists in imparting to the rolls 
through which the plates are passed a reciprocating to-and-fro motion 
to one or both of the rolls in the direction of the axes thereof. When 
both rolls are made to reciprocate they are caused to move to and fro 
in a contrary direction to one another. 











NASMYTH AND BROWN’S APPARATUS FOR THE MANUFACTURE OF TIN | 
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wheels, or another mounted on the beam, will permit of the simul- 
taneous rise of one wheel and depression of the other; or the stems 
may carry a screw, on which a tangent wheel driven by a worm 
works, for effecting the like object. For the purpose of adjusting the 
wheels laterally to increase or diminish the breadth of the furrow 
the sliding arm m which carries the wheel stem is fitted, with a screw 
n that lies parallel therewith. This screw carries a nut 0, which is 
embraced by a forked piece p, the lower end of which drops into a 
slot in the plough beam g made to receive it; by turning the nut 0, 
a lateral motion will be given to the screw, and consequently to the 
sliding arm, which carries the wheel stem. These improvements in 
the construction of the plough, it will be obvious, are applicable 
where animal propulsion as well as steam power is employed. 


PLATES. 


FiG.2. 





certain degree of end-way motion to one or other of the pair or set of 
rolls, between which metal plates are passed, for the purpose of 
smoothing them previous or subsequent to their being tinned. The 
object of such end-way motion being to perfect the polishing action 
of the rolls by the aid of the slight shuffling motion induced, which 
tends to obliterate any scratches or other blemish in their surfaces. 
One of the modes by which the end-way movement of one or other of 
the pair or set of rolls is effected, consists in giving to each end of the 
roll B, a certain degree of skew on alternate diagonal inclined surfaces 
M, N, so that during its rotation the rubbing blocks O and P may 
induce the required degree of end-way motion, for the purpose and 
objects described. The blocks O, P, causing the roller B to move on 
its shaft alternately from side to side. 
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LETTERS 10 THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


STREET RAILWAYS. 
Srr,—Seeing that you have taken up the question of Street 
Railways, I beg to send you particulars of the method proposed 
by me some time since, when aiming at the formation of a 
comprehensive system of street omnibus railways. Two different 
modes were proposed, the first being represented in figs. 1 and 2, 
Fig. 1 










consisting of a combined iron bed-plate sleeper, and tyre-bar 
guarded rail, and the second (fig. 3) consisting of a tyre-bar 
guarded rail, fixed upon longitudinal wooden sleepers; in both 
cases the sleepers being tied together. Figs. 1 and 2 show the 
fishes for joining the sleepers together, as also the tie-bar con- 
necting the two rails of aline Fig. 3 shows the timber sleeper, 
with an iron joint plate uniting the ends of the rails. The 
space between the tracts is shown to be blocked in with paving 
stones or McAdam. 

The plan I proposed to adopt in laying down a system of 
street railways, was simply to insert two lines of rails into and 
flush with the surface of the cart road, to admit of trains running 
each way, over which vehicles could pass, and that upon the 
present width of roadway, without any alteration whatever. 
The ground occupied by these rails after the trains passed would 
be common to every other kind of vehicle, consequently no con- 
traction of the streets would take place on the one hand, or any 
necessity of widening them on the other. The rails were proposed 
generally to be laid in the middle of the road, so as to give every 
kind of vehicle free access to the shops to be loaded or unloaded ; 
but at the appointed places for stoppages of trains, the rails, for 
a short distance, would be laid next to the kerb-stone, so as to 
give passengers ingress and egress to the vehicles without having 
to step off the foot-path. 

The guage of railway I proposed to be four feet eight-and-a- 
half inches, the same as ordinary railways, so as to admit of a 
construction of wagons that would work on both systems of 
railways. Produce and goods could be worked from the various 
railway stations to the warehouses and markets in the night, or 
as circumstances might admit. 

It seems to me quite certain that from the time the first road 
shall be shown to be practicable, the whole of the main roads in 
the neighbourhood of London will be laid down with rails. 

The above plan is well adapted for street purposes with rails 
laid on the level of the road, which would not interfere with the 
ordinary street traffic. It is well known that in the United 
States of America, such effects have been realised, by the horse 
cars that run along the rails through the streets of New York, 
the railway being, in many instances, carried through the streets 
of the principal towns. A railway is, for example, conducted 
through New York, and terminates at the very centre of the 
city, near the park ; another is carried through the streets of 
Philadelphia, terminating in Market-street, and in like manner a 
line of railway is carried with facility through the streets of 
Baltimore, terminating near the harbour : in these cases the rails 
are laid flush with the road, a cavity being left on the inside of 
each rail, in which the flanges of the wheels play. The quickest 
curves at the corners of the streets are turned by causing the 
outer wheels of the trucks to run upon their flanges, so that 
they become, whilst passing round the curve, virtually larger 
wheels than the inner ones, by this means the largest railway 
carriages enter the depét in Philadelphia, Baltimore, and New 
York, with as much facility and precision as was exhibited by 
the coaches that used to enter the gateway of the Golden Cross 
or Saracen’s Head. 

I further proposed to construct carriages to occupy the same 
space in width as the present omnibuses, but having the wheels 
fixed underneath, in lieu of at the sides, by the adoption of 
which plan, an additional space of twelve inches would be 
affurded between the seats, which would be a decided improve- 
ment over the present omnibus conveyance, and would materially 
add to the comfort of the travelling community. The cart-road 
in Fleet-street is twenty-six feet wide, and in Cheapside thirty- 
eight feet, while the width required by the proposed carriages 
in passing each other would only be about twelve feet, the same 
as that occupied by the present omnibuses, thus ample space 
would be left for the passing and repassing of other vehicles. 

As the construction of street railways has yet to be accom- 
plished, I trust these few remarks may be deemed worthy of a 
place in your journal. Tuomas WRIGHT. 

9, George-yard, Lombard-street, Jan. 21, 1857. 





DUNN'S BOILERS, 

S1r,—Allow me a few lines upon your own observation as shown 
forth in Toe Encrnger of last week, “ we are quite of opinion 
that this subject has been sufficiently discussed. Mr. Dunn 
may or may not have a good boiler, and his patent may or may 
not be valid, but we do not see that the pages of THE ENGINEER 
peed be used as a court of chancery, or for fighting out a patent 
case of this kind.” 

Allow me, Sir, to remind you that my patent has been 








attacked, unjustly, in the pages of Tae Enarnrer, and I am | which I send you, and in which you will find no resemblance to 


sure you will give place for an explanation. 

I will notice three letters in your last week’s paper, signed 
“Henry Shaw, Engineman, Oldham-road,” “A, C.,” and “An 
Engineer,” Manchester. 

First, the name of Henry Shaw, Engineman, Oldham-road, 
is a forgery to those letters, as I sent a proper person to look 
for him. He was not to befound. Next I wrote him a letter, and 


mine. These patents referred toare both formed with cylinders of 
small diameters, a matter to which I lay no claim, except as 
arranged and set forth in my patents. As I have stated in one of 
my former letters, my first attention was drawn to boilers of 
small diameter about eighteen years since, when I was engaged in 
the Government Steam Works, near Rotterdam, in Holland ; the 
boilers I saw made there were what was then called the French 


the same has been returned through the Dead Letter Office, | boiler, the fire running lengthways with the boiler. 


marked “not in Oldham-road, nor at the railway engine works | 


near Oldham-road.” 


FRENCH BOILER, 





ae 


Five or six years after that I was stationed in Lancashire, and 
made some inquiry as to these boilers, and I found several had 


HOPKINSON'S BOILER. 
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HOPKINSON’S BOILER, 


I [have tried another complete plan to find a man out (if in 
being), but it does not answer in this case, as he is not to be 
found, or, to use his own term, shirks the subject. This is Mr. 
Shark No. 1; he brings on the subject of his last attack, viz., 
Mr. Hopkinson’s (of Huddersfield), Boiler, which he sees on a 
railway truck. Was not the boiler coming out of use with the 
invoice “‘ returned, won’t answer,” as the proprietors of several 
of those “ well arranged” boilers, have proposed to disuse them, 
the coal bill being too heavy? Mr. Shaw then compares it with 
Dunn’s boiler, which is giving every satisfaction as to coal 
accounts and results of working, and which shall be regularly 
published through the year. If Mr. Shark No. 1 will also publish 
proper results, and the names of the owners of the boilers, the 
results will ultimately tell for themselves. 

Now for Mr. S. No. 2, in the name of “ A. C.,” Manchester, 
January 14, 1857. 

Do you also shirk your name, and are you in the same employ 
as Shark No. 1? This gentleman brings forward the foolish 
argument of chopping the American Jong boilers shorter. Does 
he not know that all very long boilers must be chopped shorter, 
and most particularly so when they carry their water too far 
away from the fire? He speaks of the object being to cake and 
crust the sediment. Is he really so blind as not tosee in my 
patent a vessel, at the back bridge, for catching the mud and 
sediment before it enters the boiler ? 


It is evident that these correspondents, Nos. 1 and 2, know | 


little or nothing of boilers, and ought to go to school again. 

Now for No. 3, who calls himself “An Engineer.” Is he also 
in the confidence of our previously named friends ? 

I will, for the benefit of the public, answer. Since the attack 
of Mr. Joseph Hopkinson, of Huddersfield, some time back, I 
have examined the patents of Gilman and James (and which I 
assert I never saw until within the last few months). How far 
Mr. H. is concerned in letters 1, 2, and 3, I will leave him to say. 

The patents of Gilman, James, and all others since their time, 
up to the date of my patent, sealed October 13th, 1853, shall be 
explained; and with the assistance of diagrams, I will lay open 
the difference of some of the points in question. It would be 
almost impossible to explain without diagrams and free liberty 
of making plain comparisons. 

These descriptions ought to be given to the readers of THE 
ENGINEER, in justice to them, as they might be led to consider 
that I have no legal claims to my patents on boilers, and they 
might be induced to use such patents and get into a contention 


they never intended, but which I believe has been intended by | 


my opponents. It appears very clear to me that if they could in- 
duce some party or other to get into a law suit with me, they 


looking on at the result, it would be a part of their scheme ; how- | 


ever, the public will judge best for themselves after seeing the 
diagrams and my explanation. 


Icommence with the patent of Mr. William Gilman and others, | 


granted 13th December, 1826. I forward the copy of this 
patent for the inspection of yourself or your assistants and 
the public, by which they will find that the boiler might have 
been purposely planned for burning away or exploding the first 
day it was set to work. Mr. Shaw states that it will not work, 
because the parts are made duplicates of each other. He might as 
well say that two steam engines would not work because they 
were duplicates. How often do we see this every day of our lives? 
He would next show that my duplicates are like these, but that 
won't do. To replace one of Gilman’s duplicates would be to 


pull the whole structure down, and which probably could not | 


be put up again, as in replacing a duplicate in an old fashioned 


Geneva watch, which, once in pieces, can never be made good | 


again, Then “An Engineer” moves op to James’ patent, copy of 


been used, but they consumed too much fuel. The next matter 
I saw upon this subject was Hopkinson’s patent (a copy of 
which I enclose), dated 15th October, 1852. This patent boiler 
shows a section similar to the French boiler, only that the 
tubes are brought nearer or close together, the fire running 
lengthways as before. This class of boiler has no connexion 
with my patents. Next in order comes my boiler, patent sealed 
13th October, 1853, which is a series of cylinders or retorts 
arranged and shown in illustrations side by side, in such manner 
| as never was done before, and in which the fire acts differently 
| to all prior arrangements, and with safety. The furnaces are set 
| crossways to the cylinders so that the flame impinges against 
each cylinder, breaking up the travelling mass of combustible 
matter as it passes from one cylinder to another, One retort is 
set under the other, near to the back bridge for heating the 
water, and partially clearing the mud and deposit from the water 
| before going into the other retorts, 

It must be here most particularly observed the retorts are 
| made as shown in the above illustration, which is copied from my 
| patent drawings, and as there has been so much cavilling about 

the word “ precise,” you will see that the fires strike against the 
| retort at C, C ; and if you turn it upside down the fires will 
| then strike against B, B; then turn it end for end and the fires 
strike against A, A; then again top side to the bottom, and the 





| letters D D will be next the striking part for the fire, This retort 


is therefore four times reversible within itself, and turns fresh 
iron to the fire four times, ten retorts are shown in the illustra- 
tion, so that you get forty faces of new iron to the hottest part 
of the fire. 

There is a clear circulation of water and steam, and I leave it 
to you or the public if anything like this has been done before, 
and carried into effect, I am sure you will all say .Vo. 

Then we go on to the 3rd July, 1854, and you find Joseph 
Hopkinson the younger (who is older than Iam, by the way), 
gets provisional protection for cylinders laid side by side, 
the same as in my patent, dated October 13th, 1853. This drops 
through, of course, he being then fast with his scheme, and 
cannot proceed, I send this copy to you. He then goes 
on to the 24th October, 1854, and he gets a patent seaied, as 
near like mine as possible, the only place where he differs is to 
get towards his own plan by having large cylinders and small 
ones alternately, as shown in the above illustrations, and 
in which he drowns the miller, or, in other words, works 
with too much water, for all the coals in Christendom will not 
keep up his steam properly by this arrangement. Because I 
asked him in a gentlemanly way to pay mea small sum for using 
a part of my system, he sends me a very extraordinary letter. 
He next goes on to August, 28th, 1855, gets protection, and 
then, as before, Jets his patent fall through. I send you a copy 
of his provisional ; this ends my case. 

Now, Sir, I hope both yourself and the public are convinced 
that I have got a clear, distinct, and useful patent for boilers; I 
shall leave the various patents with yeu for your own in- 
spection, or for the inspection of those you may favour 
with the use of your ante-room, and I think that in my 
patent will be found the following advantages combined, 
viz., strength with portability, easy transit and removal in 
case of repairs, the best possible and cheapest mode of turning 
new iron to the fires as the other becomes worn, a proper supply 
of water to the measurement of heating surfaces and furnace 
room—these are matters which never were combined before in 
any other boiler, either patent or public ; and further, I hope 


| you will see that I have been driven to the exposures of my 


adversaries’ weakness. 
1 haye no doubt my adversary or adversaries would liketo 
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would be to insert timber transverse sleepers below them, some 
twelve feet long, and about five feet across ; on them would be 
laid planks longitudinally for the horses, and thus the excavation 
could go on below, while the traffic went on above. 

The principle of guiding by the wheels on one side of the 
vehicle is an important element in facilitating turns off, and 
rounding corners, Supposing a single track from one point to 
another, say from Paddington to the Bank, by the City-road, the 
rails could expand at either side into a horse-shoe form ; and 
the vehicles thus could get round in a circle. 

One of the places for wial would be to form a communication 
from Charing-cross to the New Battersea Park Bridge, and across 
it, and round the park along Parliament and Victoria-streets and 
the Commercial-road, a distance of two and-a-half miles. This 
| should be a Government work, as supplying a publie want, 
carrying the public to one of the people’s pleasure grounds, Or, 
tion to the desirability of laying down horse railways in streets, | as has been suggested by a friend, it might arrive at Spring 
highways, and every variety of common roads. Before the ad- | Gardens, pass along the Mall and out by Buckingham-gate, and 
vent of railways I had paid much attention to the uses of steam | then branch off to Battersea Park, aud also to the new buildings 
on the turnpike roads, and came to the conclusion that an iron | at South Kensington, thus avoiding the main thoroughfares, 
pavement—in other words, a railway—was essential asa bearing | There are two modes of accomplishing these objects—by Act of 
surface; and that the guiding rail or guiding wheel was a far | Parliament, or by private agreement with the parishes. It 
better thing than a guiding driver or conductor. ‘Lhe struggle | would be a desirable speculation for a great public company, 
pursued by the road locomotists—the pursuit of knowledge | and a very profitable one, for it would be a practical saving of 
under the difficulties of stone pavement, gravel, McAdam, | one-half the horses now used in omnibus transit, while carrying 
and steep hills—was very creditable to their energy and in- | double the number of passengers. It would be also a desirable 
dustry ; and there is no doubt that, after wasting labour for | speculation fur those possessing available building land, and not 
sometime longer, and wearing out the opposition of the turn- | situated on a railway margin. It must come to this eventually 
pike trustees, they would ultimately have come to the result of | through all the crowded streets of London, when the shops, 
laying down bands of iron on the surface of the McAdam to | passengers, and light carriages will take to the first floor of a 
obtain wheel hold. | double street, with the ground level left for the railways. 

But railways proper were in the ascendant; the results of the W. Bripees ADAMS. 
almost perfect levels of the early ones were so marvellous, com- 
pared with previous experience, that old thoughts of other roads 
were abandoned in the pursuit after new lines. The edge rail 
proper, projecting above the surface of the ground, rendered it 
inapplicable for highways, and it waa taken for granted that no 
other class of rail would serve. | efforts until we have something of the kind established. 

When the main trunk lines were made, attention was turned | It is certainly astounding that in England, the birthplace of 
to branches; and they were at a cost too great for the traffic | railways, such appliances should have been so long neglected, 
on them to pay. Railway owners became disgusted, turnpike | for 1 well remember seeing in some of the scientific journals in 
owners disheartened, and many roads went out of use, mainly | 18/0 the details of a most mature and comprehensive scheme of 
from a prevalent notion that railways were damaging opponents | this kind by a Mr. Thomas Wright, C.E., but the prejudices I 
of highways, and vice rersa, | Suppose were then too great against so startling an idea, and the 

But if we examine the matter philosophically, we shall | public treated it as chimerical; nevertheless, I believe Mr. 
certainly discover that if only the present railways and branches | Wright is perfectly ready with his scheme, which he has ever 
existed, without any other rails, their present amount of traflic | since been fostering, having frequently met with his able circular 
could not exist. The great railways are but the arteries into | 
which numerous smaller channels discharge themselves, and | 
without the smaller channels, turnpike, highway, parish and | 
oceupative roads, the railways would be almost useless for their | 
present purposes, and would gradually have to be converted into | 
streets of farms, manufactories, and dwellings, with their 
customers dwelling on their borders instead of being connected 
with them by intermediate roads, 

It follows, therefore, that common roads are the feeders of 
railways ; and, as a consequence, the better these roads become 
—the cheaper human beings and goods can be earried along 
them—the greater will be the amount of traffic they will convey 
to the railways, and, rice versa, the greater benefit will the rail- 


buy a patent for as low a price as 1s. 9d., and defend it or attack 
others in THE ENGINEER at a rate of sixpence per week, the 
price of the journal. 

I had almost forgotten to ask Mr. Shaw what he means 
by saying that the drawings of Gilman’s patent and my drawings 
are alike, and the language alike, when it turns out that Gilman’s 
patent never had drawings at all, and there is not the most 
distant similarity in the description employed. I am sure this 
alone is sufficient to prove the animus of this attack upon my 
patent. TnHomas Dunn. 

[Having given this subject ample scope, we must decline 
to give further space for controversy, unless our advertising 
columns are chosen for the purpose. | 














STREET RAILWAYS. 2 
Srr,—It is some fifteen years since I began to draw public atten- 








| 1, Adam-street, Adelphi, Jan. 19, 1857. 


Sirn,—By your last publication I observe you are advocating 
street railways, and for the benefit of the inhabitants of this 
| great and increasing metropolis I hope you will not relax in your 


setting forth its advantages, 

It was generally understood at the time of Mr. Wright 
bringing forward his proposition that he was quite prepared 
with the form of rail, and indeed every detail best adapted to 
the object in view and for carrying it into practical operation. 

Our neighbours the French, possessing a much keener per- 
ception than ourselves, at once caught at the idea, and imme- 
diately laid down a trial length in the Champs Elysées, pre- 
paratory to its being more generally adopted in Paris, where I 
believe it is found to answer very well. G. A. HILLIER. 








Str,—Public attention is at length being roused to the vast 
importance of street railways, and I am happy to perceive in 
your journal of last week that you have commenced its advocacy. 
As Ihave just returned from Brother Jonathan’s land, where 
I have seen the system work so admirably, I may be allowed 
faces for wheels to run on, of better or worse level, and of | perhaps to be some little authority in recommending its 
greater or less degrees of hardness and durability, and on which | adoption in the streets of London. In New York, Philadelphia, 
the movement or hauling is produced by steam or animal power. | and other large cities on the continent of America, it has been 
If no roads existed in England, undoubtedly the best and | adopted with much success, and why should we be so far behind 
cheapest would be our rails, of one class‘or other. In the United | our cousins? There it crosses the Broadway and _ intersects 
States, our McAdam turnpike is scarcely known; and in con- | other great thoroughfares equal to any in London. If it is ob- 
necting outlying towns or districts, or opening up new country, | jected to Jay the rails in the streets of London, why not try it 
the iron railway is the only way now made. Throughout Russia, | in the environs? I remember reading, some five or six years 
roads scarcely exist; because, for the most part, there is no material | ago, a pamphlet by a Mr. Wright of George-yard, City, which 
to make them with, and whenever made, they must perforce be | went very fully into the question, and laid down a most com- 
iron roads,—and so throughout large parts of China, which much 


ways confer on the highways. 
Railways, tramways, turnpikes, highways, parish and oecupa- 
tion roads, are all merely versions of the same thing, 7. ¢., sur 


prehensive system for street railways of the same gauge as 
ordinary railways. He had all the appliances expressly adapted 
for the purpose, and invited anyone to see them who might be 
desirous of investigating the subject. At that time it was con- 
sidered a practicable impossibility and was lost sight of, but not 
so with the French—they caught at the idea and introduced the 
plan with much success in Paris, and where it is now working. 
It is difficult to estimate the importance of such a general 
system of street railways for the metropolis and its environs. 
Its advantages connected therewith cannot be overstated. I do 
hope, Mr. Editor, you will not cease promoting this very desir- 
able object until we have a practical road iaid down. 1 would 
propose a public meeting should be called, and Mr. Wright be 
invited to explain his plan of a metropolitan railway, as well as 
any other gentleman who may have any suggestion or plan on 
the same subject. I feel quite sure if the matter was once 
taken up by a public meeting its advantages would appear so 
great that there would be little doubt that in a very short 
time we should see our streets cleared of that horrible nuisance 
of cabs and omnibuses stopping up the way. J.W. Breve. 
Whitehall, January 20th, 1856. 


resembles Russia geologically. 

In England, our roads are very largely made, and the chief 
difficulty in making new ones is the value of the land. It, 
therefore, becomes of the greatest importance to improve their 
existing surface by iron bands for the wheels to run on. There 
are many towns and villages bordering on railways, to which 
easy access is desirable, and from which, in many cases, roads 
actually intersect the railway. These roads may be very 
crooked, may be far from level, and, consequently, not fitted for 
locomotive lines; but they are all fitted to lay rails on for horse 
draught: therefore, railway companies, arranging with the pro- 
prietors, who may be parish authorities or private individuals, 
can, by means of their old and worn rails, now only avail- 
able to sell for old iron, practically accomplish a very efficient 
horse railway. In my plan of laying the double headed rail, 
without either sleepers or chairs, or by reversing the bridge rail | 
leepers, brick fields, chalk quarries, lime works, and | 

| 
! 
| 
} 





without BI 
similar places may be annexed to the line, and, in many cases, | 
long ranges of siding may be constructed at a very small 
expense. And, supposing it be desirable to use an engine on it, 
it may be accomplished by packing below, at intervals, short 
lengths of disabled sleepers. The bridge rail, six inches wide, 
is equivalent toa cross sleeper road, with the sleepers spaced 





Sir, —I very much approve of your remarks on the subject of 
street railways, and wish you every success in their advocacy 
six feet apart ; the double T rail laid flat is equivalent to sleepers | until the thing is consummated. At the same time, in common 
seven feet apart. fairness, I cannot refrain from remarking that it is generally 
In the cities of the United States, practical common scnse has | known that Mr. Wright, the engineer, of George-yard, Lombard- 
for nine years demonstrated that iron paving—i. ¢., rails--is the street, has, for a number of years, up-hill, been promoting the 
best arrangement for streets, and many lines of rails are Jaid | metropolitan streets and suburban horse omnibus railways 
down side by side for horse traction, and they are arranzed to | against all kinds of opposition and contumely, and his printed 
turn street corners without difficulty, though the prine.ple of | circulars, containing information and statistics on this subject, 
rail used requires guard rails. are well known, and have been circulated by him in every pos- 
With regard to suburban transit, no one makes any objection | sible way for years. He has also plans, drawings, and rails 
to this plan, but difficulties are alleged in the case of street | expressly adapted for this purpose—all ready for carrying the 
traflic, on account of intersecting streets, cutting up the rails, | thing out into immediate and practical operation. Consequently, 
and the difliculties of pulling up in time. But these objec- | 1 think it would have been somewhat more graceful in some 
tions do not appear to be well based. The same rails are used | way to have acknowledged Mr. Wright’s exertions in this direc- 
which are made to sustain locomotive engines, and, at street | tion in your remarks on this subject, especially just now, when 
crossings, packing can be placed beneath them, The heaviest | it is gradually becoming obvious that he is right, although 
load in street work is a coal wagon, which has little more than a | every one hitherto has maintained that his metropolitan street 
ton per wheel, while a locomotive wheel has commonly six tons | railways are utopian and impracticable. Tuomas WINCUP. 
on it. With regard to stoppage, a break between the wheel 2, King-street, Portman-square. 
and rail, or applied to the surface of the wheel only, would 
be far more rapid than any pulling up of horses. 

It is obvious that the repairs of rails would be far less than 
the repairs of paving; but another objection is made on the 
score of getting at sewers and waterpipes. In this especial par- 
ticular the rail system has the advantage beyond all others, in 
keeping the omnibus traffic, and, if required, the cab traffic 

* unless, indeed, when a barri- 








Srr,—Seeing, from your appropriate remarks of Saturday, that 
you are promoting the system of street railways—a subject the 
advantages of which cannot be overrated ; and having come across 
the following remarks in the Railway Record, 1 beg to forward 
them for the information of your readers on this important 
subject :— 

“The Zines has a happy knack of cooking up an old idea and 
making it appear like a new one ; and what is remarkable is that, 
in the wake of a leading article which exhibits an operation of 
this kind, a host of correspondents are always found confiding 
their hopes, fears, or anxieties to the columns of the leviathan 


going, while the streets are “up ;’ 
eade of paving stones is erected from curb to curb, six feet 
high, with a notice at top that “carriages cannot pass this way, 
7 order of the Lord Mayor.” Supposing the rails to be laid in 
c 








eapside, and access were required below, the first operation 

















for the success of the brilliant idea. Just of this class of dis- 
coveries is the suggestion of the Times of Thursday last for the 
laying down rails in the public streets of the metropolis! and 
on Friday the correspondents, who appear to be hanging up 
behind the door in Printing-house-square, find themselves at 
their old office of congratulation and encouragement. 

“Tt is true that the Times has the candour to tell the innocent 
public that street railways are laid down in New York, and that 
another is working in the Champs Elysées, but it has not con- 
descended to state that a very comprehensive scheme of the 
kind was projected in 1851 by Mr. Thomas Wright, who issued a 
most elaborate prospectus, with the intention of associating a 
joint-stock company for carrying the scheme into effect. This 
prospectus is now before us; and as we entertain a special 
objection to remaining silent in presence of so violent an 
attempt at highway robbery of any man’s ideas, we shall take an 
early opportunity, when the pressure of the half-yearly meetings 
leaves us sufficient space, to publish the prospectus, if indeed 
Mr. Thomas Wright himself do not take the hint of the Zimes, 
and organise a company for carrying the scheme into effect. 
In the meantime we relieve our conscience by putting ‘ the 
(W) right man in the (W) right place.” THOos. PREsooTtT. 

13, Catherine-grove, Greenwich. 

[There can be no doubt that Mr. Wright has, with his usual 
energy, exerted himself in this direction; and whatever plan may 
be adopted, doubtless it will not be disputed that he was one of, 
if not the first, to originate the movement. At the same time 
we are very much mistaken if Mr. Wright believes his own 
plans perfection, We believe it is his wish, as it certainly is ours, 
to have the subject thoroughly examined and discussed, and the 
best and most practicable scheme adopted. | 





THE THEORY OF THE CRANK, 

Str,—In replying to your correspondent, “ The old Engine,” I 
will leave the history of the crank, sun aud planet motion, Xe. ; 
and commence at once with the second part of his letter (page 
49), in which he contends that we shall arrive at the same 
results, whether we follow his data or mine; this he kindly 
attempts to prove, but in summing up he makes a slight error, 
which overthrows his assertion. The part I allude tois the 
following, “hence the ratio c m ; m b, is equivalent to the ratio 
ag;gh.” Would not the following be nearer the mark ? Hence 
the ratio cb; m 6, is equivalent to the ratioag;gh. But 
when we resolve forces by the aid of lines, these lines should 
represent their direction as well as their magnitude. In the 
triangle a gh, both conditions are fulfilled, but in the triangle 
c, m, 6, only one, which renders it entirely useless in its pre- 
Sent position :— 

In the third part of his letter, he admits the fact that the 
force or pressure transmitted through the connecting-rod in- 
creases with its angle; but in “ Warr’s Dynamics” (in which 
“The old Engine” states there is not a single fallacy) the very 
reverse is shown by the Fig. (page 5). Perhaps your corre- 
spondent will kindly explain away this apparent contradiction, 
in his next letter. 

“The Old Engine,” when speaking of my second figure says, 
“it truly exhibits the amount of rotative force given out at the 
crank-pin, but falls short of the force on the piston by an 
amount equal to an area similarly constructed, wherein k l m, 
&c., represents the radial force g h, in the totality of its varia- 
tions.” In answer to the above I contend that the area of Fig. 
2 exhibits the total power or mechanical effect given out by the 
crauk-pin in half a revolution, and also, that this total power or 
mechanical cfect is exactly equal to that given out by the piston 
in thesame time. This may be easily proved by trial. I have 
already taken the radial force into consideration, by using it for 
one of the components, in finding the tangential force, and have 
then, consequently, done with it. 

In this, as well as my former letter, I have neglected to take 
friction into account. Surely, this is not what “The Old 
Engine” is driving at? If it is, I think he is still wrong; for 
we can only deduct from any of the moving forces but a small 
amount for friction; again, asa certain portion of the amount 
lost by friction is entirely due to the length of the connecting- 
rod, ought not the connecting-rod to bear this portion of the 
blame? Then we should be able to say, there is no more power 
lost by using the crank than there is by improperly packing the 
piston, and, perhaps, not so much. 

R. V. J. Kyicut, Jun. 
Greenwich, January 20th, 1857. 


Sir,—I dont think my letter at page 29 (Jan. 9) merited the 
irrelevant remarks contained in the “Old Engine’s” letter of 
last week, but I shall certainly not retaliate in a similar strain. 

I will confess that the terms I used in speaking of the com- 
position of power are open to objection, but still I think my 
meaning might have been understood. I should have said 
“ power or motive force is defined or expressed (when differences 
of time are not considered), by two terms, one indicating pres- 
sure, and the other velocity, or more correctly the space passed 
through in a unit or given period of time.” 

A line may be used to represent the direction and pressure of 
a motive force, but not the space passed over also; or it may 
represent the space passed over instead of the pressure ; but it 
cannot represent both in cases where the proportions between 
them vary at different points, as in the case of the crank. 

Mr. Knight’s diagram, Fig. 2, is nothing like what I alluded to 
as intending to furnish on a future occasion. 

The “ Old Engine” appears to me not to have understood 
Mr. K.’s letter, but I suppose Mr. K. will look after that himself. 

Mr. K.’s diagram, Fig. 1, furnishes a case showing the insuffi- 
ciency of mere lines for the purpose in view. He calls “c d the 
direction and force on the piston, ce, that passing through the 
connecting-rod”—tfrom the piston to the crank as I understand 
it. Now, if these lines represent the motive force in each case, 
that passing through the connecting-rod must be greater than 
that given out by the piston (c e being greater than ¢ d), but this 
is manifestly impossible, and would not be shown if areas were 
used instead of mere lines, 

Before bringing forward any further arguments touching the 
“Old Engine’s” theory, I must really request him to state in 
distinct terms the proposition he is supporting, and to define 
those terms; for what he has written on the subject seems to 
me very vague. Thus he says at page 8 (Jan. 2), “ There is and 
must be a loss of power in using a crank.” What does he mean 
by “loss of power?” Is it the proportion of motive force sup- 
posed to be measured by the line c, d, as compared with the 
line a, d (see diagram accompanyiug the letter referred to); or 
is there merely an increase in the friction, seeing he admits at 
page 49 (Jan. 16) that “no power is lost but the small per- 
centage of friction.” Now, if the increase in the friction con- 
stitutes the “loss of power,” the expression, “ there is a loss of 
power in using a crank,” can only mean either that the crank is 
like other contrivances for converting reciprocity into rotary 
motion, in being accompanied by friction, as we know all such 
contrivances have friction; or that there is more friction with 
the crank than with some other contrivance, What, then, is the 
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contrivance which has /ess friction than the crank, and how does 
his argument prove it? 

The “Old Engine” goes on to say (at page 49), that the 
small per-centage of friction no longer obtains where the con- 
necting rods are very short. Howsa? The absolute loss by 
increased friction, of course, forms a larger per-centage of the 
total motive force when the angle of the connecting rod is 
greater, because such inereased friction has to be calculated 
upon a greater lateral strain, but it is still the same small per- 
centage of such lateral strain. 

There is no power absorbed in raising the crank and connect- 
ing rod but what is given out again on their descent. 

In conclusion, I will put this question to the “Old Engine :” 
Supposing friction to be left entirely out of the question, will 
there then be any “ loss of power in using the crank ?” 

Glasgow, 19th Jan., 1857. Goose-QUILL. 
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Srr,—In your last number the “ Old Engine” makes a plaus- 
ible show of Euclid; but in his eagerness to show himself to be 
correct he is convicted of inaccuracy. | copy his diagram :— 


rr 














He shows correctly enough that the triangle cm + is similar to 
the triangle ah g; but he writes it ¢ m b similar to a gh, and this 
leads him astray, for he infers from it that the ratio ¢ m : m b is 
equivalent to the ratio a g:g A, just what he wanted to prove, as 
we may see from his ostentatious Q.E.D; but this, unfortunately, 
is not the case, for c m and ay are not similar sides of the 
triangles, the one being the base, the latter being the hy pothenuse. 
This difference appears, by the way, to be a great stumbling 
block just at present. 

The ratios which are really equivalent are cm: mband ah: hq. 
I should not have troubled you with this, but for the “ Old 
Engine” recommending the study of a book on Dynamics to one 
of his opponents. Allow me to recommend him to pay a little 
more time to the study of Euclid’s Elements. 


Kinder, Derbyshire. H. TURNER. 





S1r,—Will any of your correspondents who argue that there is 
a loss of power in the use of the crank inform your readers 
what becomes of the power said to be so lost? To me it appears 
that in no mechanical appliance whatever can power be lost ; 
true, it may be expended uselessly in friction, but in other 
respects the crank, like all other mechanical contrivances, is a 
director of motion; for since a connecting rod moves through 
a space equal to two, whilst the crank moves in the same time 
through a space equal to 3°1416, according to the ordinary way 
of expressing the law of vertical velocities, what is lost in power 
is gained in velocity. J. McD. 
Shrewsbury, Jan. 12, 1857. 





MOTION OF THE MOON. 

Srr,—A scientific friend lately mentioned to me that the whole 
question relative to the moon’s axial motion has resolved itself 
into the supposition that, if the moon’s orbital motion were in- 
stantaneously arrested, without any interference with her sup- 
posed axial motion, she would not continue to revolve on her 
axis, putting aside all the extraneous influences of the action of 
gravitation, &e. 

I prepared a small lever, such as A, B, and fixed, so as to turn 
on apin, the small circular plate, C, wihch had a bit of silk 
thread, E attached to it. Then turning the lever, A, B, upon 
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the pin, D, and holding the silk thread in the hand so as to keep 
the same side of the moon, C, towards the earth, F, whilst the 
lever thus turned, thus exemplifying the moon’s orbital motion. 
I then let go the thread, and immediately afterwards stopped 
the lever, leaving the moon, C, at free liberty to turn on her 
axis. The circluar plate, C, of course continued to rotate on its 
axis after the orbital motion had been stopped. Just in the same 
manner would the moon continue to rotate on her axis if her 
orbital motion were stopped, without any interference with her 
axial motion, putting aside the extraneous influence of gravita- 
tion, which would eause her to fall to the earth. 

I would suggest that as children are fond of whirling motions, 
that the above subject might be turned to profitable account by 
an ingenious toy-maker, who might make ap instrument at a 
trifling expense, to be called ‘‘ The Moon’s Orbital and Axial 
Motions exemplified,” and which would undoubtedly have a 
beneficial effect upon the rising generation, in the initiation of 
compound motions. Should a toy-maker wish to take up the 
matter, I should be happy to communicate any suggestion he 
might require relative to the best mode of stopping the orbital 
motion, and at the same time leaving the moon’s axial motion 
free. Wm. STEVENSON. 

Midland-road, Derby. 

[The whole of the arguments upon this subject seem to re- 
solve themselves in this, that axial motion alone being insuffi- 
cient to overcome the action of gravity, orbital motion is essen- 
tial, That whilst the earth turns on her own axis three hundred 
and sixty times during one orbital rotation round the sun, the 
moon only turns once during her orbital rotation round her 
centre, the earth. If the moon would only be good enough to 
turn twice occasionally, and show her independence, this matter 
would be satisfactorily set at rest.] 





PATENT LAWS. 
Str,—Emboldened by your note appended to Mr. Dunn’s last 
letter on the patent laws, I beg to submit my views on the sub- 
ject, as they are diametrically opposed to some of Mr. Dunn’s, 
though I quite coincide with him in others. 

Instead of increasing the cost of patents, as he advocates, I 
consider that it would be far fairer to the community to keep it 
as low as possible—down to as small a sum as would cover the 
expenses of working the system adopted ; for all laws should 
be as accessible to the poor as to the rich, and it is admitted 
that poor inventors are more numerous than those possessed of 
capital. Too often indeed is “ Necessity the mother of inven- 





tion” in a sense not usually contemplated by those who evidence 
the proverb. 

Since, then, what is accessible to the poor must necessarily be 
within reach of the rich, who, as Mr. Dunn says, “ can accommo- 
date themselves to any laws,” let the patent laws be framed for 
the former. 


Make the poor man’s estate as easy of accession as that of the | 


landed proprietor to his direct heir. Let him be inducted into 
it free of cost, and pay his taxes out of the rents after receiving 
them. If the rateable value of either estate increase, I see no 
reason why taxation should not also be augmented. Continental 
Governments have adopted this principle toa certain extent, but 
I woud go a step further than they. 

I do not pretend to have thoroughly digested the subject, but 
offer the following outline of a plan I think would work well. 
I premise that it will always be desirable for specifications to 
be drawn by qualified men, which implies men of scientific at- 
tainments ; and since the remuneration to induce such to devote 
their time to the business must of necessity be liberal, therefore 
this alone will always be a heavy jirst tax on inventions ; and I, 
consequently, propose that Government should grant patents to 
all applicants, on their filing a declaration and complete specifi- 
cation, at a nominal cost, say £1, provided an examining 
officer, to be appointed, consider the invention new. Should the 
patent, however, be refused, this fee is to be retained, but the 
applicant shall have a right of appeal—say to the Lord Chan. 
cellor—if he think himself aggrieved. 

The patent thus granted to be valid for fourteen years on pay- 
ment annually of a graduated tax augmenting £1 year by year 
during the period named, and representing an aggregate of £105. 

The patent to lapse on non-payment of the tax. 

The patent to be defended against infringement by the Crown, 
and to be deemed new and valid in all cases where it does not 
usurp the claims of a prior patentee ; but in order that indivi- 
duals and the public may not in consequence be deprived of any 


means or process known, but not patented, a lucid and com: | 
prehensive title shall be published of the intended patent that, | 


as now, objecters, may protest, or, as formerly, caveats may be 
lodged, which should justify the examiner's refusal of a patent. 

To prevent the study of specifications with a view to defraud 
existing patentees’ of their rights, by mere verbal evasions of 
their claims, the specifications should only be open to the in- 
spection of the patent law officers until the expiration of the 
term or the lapse of the patent. 

Doubtless, with such an arrangement, one examining officer 
would not suffice, and under any circumstances it would be de- 
sirable that a board be established, to consist of an engineer, a 
chemist, and a barrister. These might also arbitrate the rival 
claims of patentees where their interests proved to clash ; but 
should the arrangement they proposed dissatisfy either party, an 
appeal to a jury might be permitted, but their award be allowed 
to be tendered in evidence, 

Since it is expedient for the interest of the patentees 
themselves that their claims should be clearly enunciated, and 
in order to avoid a waste of the examiner’s time in wading 
through obscure descriptions, they should have power to reject 
specifications not lucidly drawn ; but the applicant, in that case, 
should have a right to present an amended one for the same 
invention on payment of a new fee of £1. 

Ifa patentee wished at any time during the first six months 
to add to his patent any improvement on the same invention, he 
should be at liberty to do so on payment of, say £1, which 
would be equivalent to the license at present allowed, after filing 
provisional specification. 

It appears to me that this plan would obviate most of the ob- 
jections to the existing state of things. At any rate the working 
man would have much better opportunity of finding capital, 
the time allowed being ample, since the payments of the first 
few years would be within bis reach, and the validity of his 
patent would be guaranteed as far as practicable. 

Since the law of 1852 was based, as Mr. Hughes tells us, upon 
the principles—‘ 1st, that inventors ought to have every pro- 
tection for their inventions consistent with the public welfare. 
—2nd, that they should not be subject to more expense in ob- 
taining protection than is absolutely necessary to maintain an 
efficient staff to conduct the business of the office "—and since 
the working of that law proves neither principle to have been 
fully carried out, I trust such a simple arrangement as I here 
propose will not be deemed “ so extravagant as to disgust sen- 
sible men.” 

I have long advocated small profits, and many of them as the 
most certainly lucrative method of carrying on business— 
public or private; and I doubt not the plan here suggested 
would be self-supporting; therefore I would consent to com- 
pensate ‘ vested interests” out of the surplus proceeds of the 
present law and deranging no “code.” I would simply repeal 
the act of 1852 substituting one embodying the hints here con- 
veyed with such additions as may be formed, on mature con- 
sideration, to be necessary. 

On re-perusing the correspondence on this subject, I find I 
have included the suggestions of many of the writers, and I am 
inclined to think that few of those most interested in this ques- 
tion will greatly differ from the view I take, and although I 
have pleaded the cause of the working man as that most ob- 
viously unjust under the existing law, yet I take a wider field, 
and contend that even the rich should not be compelled to pay 
more dearly for a property of their own creation than for any 
other. The end of all laws is to secure the liberty and safety 
of the subject, and for the protection of property; therefore, 
patent—like every other description of—property should be 
secured to its rightful owner free of all expense, beyond what is 
necessary to establish a title and maintain it. 

I have far exceeded the limits I at starting thought would 
suffice, and I fear I have not advanced much new matter, but if 
you think this letter worth the space, | would feel obliged by 
its insertion, F. H. Epwarps. 

Newcastle-on-Tyne, Jan. 19th, 1857. 





Str,—There has been a great mistake in my letter of last week 
on this subject, either in the copying or other transfer. 
Commence seven lines from the bottom of last week's letter 
and say as follows: “ Now we will suppose that £100 would pay 
all Government and legal expenses in producing and defending a 
patent, the working man or poor inventor would have no diffi- 
culty in finding a capitalist to advance that sum, knowing that 
nothing further would be required: or suppose that £100 was 
found too much for the expenses of supporting and defending 
the patent, then let 10 or 20 per cent. be deducted each year 
from that sum, until it found its level; or in case £100 
was not sufficient, then add 10 or 20 per cent., until it found its 
level. This would be getting patent property on sound principles, 
as in the present case, if the poor inventor or working man loses 
his patent for the want of funds, or a friend to assist him after 
he has paid one or two deposits, he divides his property between 
Crown and country—he gives his money to the Crown, and his 
time, trouble, and inventive talent to the country, and retires 
with empty head and clean pockets,” Tuomas Duny. 





LAUNCHING OF THE GREAT EASTERN, 

Sir,—In a late number of your journal Mr. Dunn inquires how 
this steamer is to be launched. Any of your readers acquainted 
with the mining districts must have observed the subsidation on 
the surface, arising from the minerals having been excavated from 
underneath. Could not the ground under the steamer be under- 
mined, and the whole mass, with the ship on it, be sunk to the requi- 
site depth in the same way ? It is quite common in collieries, where 
the minerals are worked by the long-wall method, tosee houses 
sink down frequently to the depth of twelve inches without any 
injury being done to the buildings. 

The mode of procedure would be as follows: Mark off an area, 
say fifty feet, on all sides of the vessel, and sink a number of 
shafts at the edges to a depth of twenty fathoms, and eommence 
a regular longwall working from the bow and stern of the vessel 
towards the centre, of twelve inches in thickness (I suppose it 
will be in London clay); the subsidatiun would be quite 
gradual, This done, another working; and so on, until the re- 
guisite depth was obtained. The subsiding at each working 
would be about four inches. When the ground upon which the 
vessel rests was low enough, a communieation could be made 
with the river, to float her out, and the cost would not exceed 
£30,000, An OLp CoLiizr. 

Glasgow, Jan. 13th, 1857. 





CRYSTALLISATION OF BOILER PLATES. 
Srr,—Your correspondents’, Mr. Shaw and Mr. Harrison, refer- 
ring to boiler explosions, speak of the boiler-plates becoming 
crystallised after being some time in use—a circumstance with 
which, I must confess, I am not very familiar, I should therefore 
feel obliged if they, or any other of your correspondents, could 
furnish answers to the following questions. 

1. In examining the plates that were crystallised in a boiler 
that had been long in use, was it clearly proved that the plates 
were not crystallised when the boiler was made? 

2. Is the tensile strength of fibrous wrought-iron greater than 
that which is crystallised ? 

3. Is the fibrous structure of wrought iron imparted to it by 
the mechanical pressure to which it is subjected in the process 
of manufacture, or to what other cause may it be attributed ? 

4, Does pure iron (viz., iron which is perfectly free from all 
foreign matter), present a crystalline or fibrous fracture ? 

16th January, 1857. An INQUIRER. 





THE CARLINGFORD SCREW PROPELLER. 
Str,—In presenting to you and to the scientific world the screw 
propeller of which I am the inventor, and which I presented to 
the Admiralty on the 16th June, 1854, by letter published in 
the Dublin Evening Mail of that date, and afterwards by models 
and drawings, allow me here to explain the principle of that 
screw, which I understand is now admitted to be that which the 
scientific have been in search of, in consequence of the defect 
found to exist in those lately in use. It will be seen that this 
defect consists in the edge having all through the same direc- 
tion, whereas it in my screw gradually becomes more direct as 
it approaches the centre, giving compensation for the smallness 
of the decreasing circle, thereby causing it to advance with equal 
velocity from ita extremity to its centre. Should there be any 
doubt on the subject, it cam easily be removed by making two 
screws, one on the old and the other on the new principle, put- 
ting first one and then the other on the butt-end of an arrow, by 
means of asmall pivot passing through their centres and running 
it into the arrow. On throwing first one and then the other 
forward with the hand, it will be found that the old screw will 
keep the arrow back, while the new screw will dart freely forward 
screwing lightly into the air, and consequently going to a greater 
distance ; this, of course, settles the question. I prefer that the 
serew should have only two blades, With a greater number 
the body of water that would occupy the space between each 
would not be sufficient to resist their pressure ; while with two 
blades only the velocity of the steamer when at full speed would 
be very little less than the velocity of the screws through the 
water—perhaps one-tenth would be found to overcome the 
pressure in front with the four screws; one-ninth with three; 
one-eighth with two ; and one-seventh with one screw, or there- 
abouts. A third blade might be added, but I believe it would 
be no improvement. If a fourth blade were added, the centre 
or boss should be increased to give room for the addition; but 
then it must be borne in mind that the more the boss is in- 
creased, the less the effect of the screw. Besides, the water 
will become confused as it were, and the propelling power of the 
screw considerably diminished, so that the smaller the boss con- 
sisteut with its strength the better will be the effect of the screw, 
and if made according to the illustration, I believe there will be 





no loss of power whatever. Having so far described the screw 
I beg leave to recommend the manner in which, in my opinion, 
it should be applied, and by which I venture to say it will give 
a vessel a very considerably increased speed over that ordinarily 
obtained. 1 propose that a screw should be fitted fore and aft, 
as well as one on each side. For the purpose of steadying the 
steamer and diminishing her draft of water, and consequently 
the pressure in front, I propose to apply what may be termed 
“ floaters,” which should be placed near the widest part of the 
vessel and low down, or about two or three feet under the part 
that would be considered her load water line. These floaters 
should be curved up in front, so that the greater the speed of 
the vessel the less her draft would become, which has been 
proved to be the case; they should also be a little depressed at 
the outer sides or edges, producing a hollow on the under side. 
This arrangement would quite do away with the use of the 
paddle-wheels for steadying a vessel, without any part of the 
power of the engine being wasted. As the speed increases, the 
pressure on the surface of the water becomes more severe, and 
adds still more to the waste of power of the paddie-wheel, while 
the floaters on the contrary require no power of the engine, and 
give equal if not more steadiness. They, moreover, present no 
impediment to the motion of the vessel, as paddle-wheels do, and 
scarcely require one-eighth of the power in propelling the vessel 
except on smooth water, which seldom occurs at sea. 

15, Jermyn-street, 2nd Jan., 1857. CaBLINGFORD. 

[We do not very clearly perceive the advan which Lord 
Carlingford claims, or that the experiment with the arrows 
proves their existence ; it is, however, a subject for consideration. | 


Francis’s Merauuic Boats.—One of Mr. Francis’s é 
metal boats, employed in Woolwich dockyard during the last six 
months, has been pronounced equally light on the water, much less 
subject to capsize, and more durable than other boats. 











THE ENGINEER. 





January 23, 1857. 
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BESSEMER’S IMPROVEMENTS IN PRESSING AND 
ROLLING MALLEABLE IRON AND STEEL. 
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WueEn masses of malleable iron and steel are formed by running the 
metal into moulds, it is generally found that such masses are more or 
less spongy, and that owing to this circumstance, and to their crystal- 
line condition, they are apt to be crushed when put between rollers of 
the kind now ordinarily used; it has been also found that the ordinary 
rolling mill does not atlord the desired facility for rolling with heavy 
masses of metal, such as may be produced by casting. The object 
therefore of the present invention is to lessen or remove these disad- 
vantages of the ordinary rolling mill by the use of the apparatus which 
will be understood from the accompanying illustrations. 

Fig. 1 is a longitudinal section, and Fig. 2 an end elevation of the 
apparatus. a is the bed-plate, to which the cast-iron standards or 
frames 4 are bolted, the wrought-iron rods or tention bars c passing 
entirely through each pair of standards } and 6*, and thus taking the 
whole tensile strain off the frames b. The two stout frames of iron 
d and e are provided with axes d* and e*, and the opposite ends of 
them are made flat, and are bolted to the segment blocks di and e}. 
These blocks are curved on the upper face, and are formed with 
grooves in them, made in a similar manner to the grooves of an 





ordinary grooved roll, such as are now generally used for rolling | 


various forms of iron. At each side of these segment blocks a seg- 
ment or portion of a tooth wheel is formed either on them or bolted 
to them ; the axes of the upper segment frame rest in brasses f, and 
the axes of the lewer one are supported in brasses g, beneath which 
are large screws having a wheel on them, and by means of which the 
segment framed e may be raised or lowered, as desired, by any suitable 
gearing, as will be readily understood ; or the raising and lowering 
of the segment frame may be effected by hydraulic pressure or 
otherwise, as found most convenient. The main driving shaft h has 
a wheel i keyed upon it, which may be driven by any suitable first 
mover. ‘The shaft A works in plummer blocks j, which are bolted 
to the bed plate. On the outer ends of the shaft A there are keyed 
two half cranks 4, to which one end of the connecting rods / are 
attached, the other end of them being connected to studs or pins m, 
which project from each side of the lower segment frame ei, so that 
whenever rotary motion is communicated to the wheel eye and shaft 
A the segment frames d and e will be made to oscillate, their curved 
surfaces rolling together and pressing any ingot or block of metal 
placed in between them. An ingot of metal is represented at n, 
Fig. 1, passing between the segments. It has attached to it a rod or 
“porter” 0, by which the workman may contro! its motion ; the in- 
got moving in the direction of the arrow marked thereon, will pass 
on to the supporting plate p and guide roller g, and as soon as the 
motion of the segment frames are reversed, the workman will push 
the “porter,” and cause the ingot again to return, and be again 
acted on by the pressure of the segment blocks; he will remove it 
from groove to groove as its side diminishes, until the last and 
smallest groove has acted upon it, after which it may be removed and 
re-heated previous to the completion of the rolling process. In the 
rolling of ingots or masses of cast malleable iron or steel, care 
should be taken that the pressure put on them should be such as to 
cause too great an elongation of the ingot at each time of passing it 
through the rolls; this point should be attended to more especiall 
in the early stages of the process, or before the fibre of the metal is 
somewhat developed. It will also be found that the ingot is apt to 
be broken in returning it over the rolls if much violence is used by 
the workman in its removal; a rolling mill is therefore constructed 
for the express purpose of rolling ingots of cast malleable iron and 
steel, by which the amount of draft or elongation of the ingot at each 
successive rolling may be carefully regulated, and whereby the 
danger of breaking the ingots in the early stage of the rolling process 
may be avoided, and much labour saved in the process. 

Fig. 3 is a longitudinal section of the rolling mill; and Fig. 4 is 
an end elevation of the horizontal rolls. ais a massive foundation 
or bed ped b, b, are cast-iron standards or frames, in which the 
grooved horizontal rolls, c, are fitted into suitable brasses, the lower 
ones having packing pieces driven in beneath them, so as to bring the 
rolls in contact, no adjusting screws being required, as the rolls are 





not set up or down during the rolling process; ¢, d, are standards or 
frames, for the purpose of supporting the vertical rolls, ¢, e, which are 
grooved in like manner, and move in brasses fitted to the standards ; 
these brasses are also set up, when required, by packing pieces driven 
in between them and the slots in the frame, into which the brasses 
are fitted ; ff, are smaller standards or frames, for supporting the 
—- rollers or wheels, 9, 9, Which are mounted on axles, A, and 
work in suitable brasses or bearings formed in the standards, g; the 


feet of the different standards are dovetailed into the bed plate, a, and | 
secured by wedges in the usual way, or they may be bolted down to | 


the bed plate by bolts. The axes of the upper guide orcarrying rollers 
9, 9, may be pressed on by a powerful spring, or by a weighted lever ; 
or the brasses may have a yielding packing, so as to cause them to grip 
the ingot with sufficient force to move it forward and present it to the 
next pair of rolls, but it should be acted on with no more force than is 
ample for that purpose, so that if the speed of their surfaces happens 
not to be equal to or exceed that of the ingot, that a slipping will take 
place, and thus prevent the ingot from being broken or injured. ¢is the 
main driving shaft for driving the horizontal rolls by means of the 
bevelled or mitre wheels j,the guide rollers being driven by other 
bevelled or mitre wheels &. Below the bed plate a another line of driv- 
ing shafts m is used, to put in motion the vertical rolls e, which are also 
driven by bevelled or mitre wheels x, theshafting m and its supports, as 
also the gearing, which is required to transmit motion to the shafts zand 
m. At one end of the series of rolls is represented an ingot of metal, 





| 
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r,in the act of passing through the first pair of the series, while | 


another ingot of metal, s, extended in length and lessened in thick- 
ness, is represented as leaving the last pair of rolls, having passed in 
succession between each pair of horizontal and vertical rolls forming 
the aeries. Any convenient number of pairs of rolls may be used 
with progressively smaller grooves, each of which should be only so 
much less in the groove as the peculiar quality of the iron or steel 
will safely admit of. Although rolls having a square groove are 
shown, grooves of other forms may be used. In some cases the ver- 
tical rolls may be dispensed with, and several small supporting rol- 
lers be used in addition to the guide rolls shown, for the purpose of 
forming a support to the under side of the ingot or bar, or supporting 
plates may be used, as represented at t,t. Inasmuch as the grooved 


rolls generally employed in the manufacture of iron and steel are | 


subject to considerable wear and tear, and consequently entail a heavy 
expense in their necessary repair or renewal, and this tendency 
to wear out is still further increased in consequence of their 
being cast in metal sufficiently soft to be turned in a lathe, the 
atentee makes grooved rolls for rolling iron and steel in the fol- 
owing manner:—In the first place, he casts an iron cylinder, 
which is bored out truly, and then fits two covers or ends to it; 
he next turns truly several rings or hoops of malleable iron, 
each of which is divided across the centre ; these rings are accu- 
rately fitted into the cylinder and are put down one upon another, with 
their junctions at opposite sides of the cylinder, the interior surface of 
each ring being so formed as to correspond with the intended grooves in 
the roll; the cylinder covers are bored through slightly conical, and 
the holes in them serve to form the bearing or journals of the roll. 
When all the rings are put into the cylinder and the covers bolted on, 
the fluid metal is poured in, which will form a complete roll, with its 
grooves and bearings all properly formed, without the necessity for 
turning in the lathe, and whereby an extreme degree of hardness may 
be given to the outer surface by chilling, while the cost will be much 
less than that ofa roll finished in the lathe. In some cases he forms on 
the rolls a row of teeth at one or both ends of them, so as to cause the 


their journals or bearings as well as the other parts of them with suffi- 
cient accuracy to enable them to be used without turning the surfaces 
of such rolls in a lathe, and is also enabled to form upon them one or 
more pinions in one piece, and by which much of the expense of such 
rolls will be saved, and their durability increased by the hard surfaces 
produced by casting the iron or steel in metal moulds. 


—s 





MAUBAN’S CANS FOR HOLDING OIL, &c. 

Patent DaTeD 2ND JUNE, 1856. 
Tus improvement consists in applying to the ingress or egress 
oritices of cans for holding oil a valve or stopper worked by a rod, 
and kept closed by a spring, thereby enabling the can to be placed at 
any inclination without exposing the contents to be overturned and 
wasted. These cans are adapted for oiling locomotives and other 
machinery. 








The illustration shows one of various forms of the improved 
oil cans. E is the can, on the side of which is fixed a guide, B, for 
the rod, A, provided with a milled cap, A'; the opposite end of the 
rod, A, is attached to the bell-crank lever, C, working on the 
fulcrum, D, soldered or otherwise fixed to the sides of the can; the 


| other extremity of the lever is fitted to the vertical rod, F, working in 


pair of rolls to revolve together without separate gearing. The iron | 


used for making rolls in the manner above described may be of the 


same quality as that which is now generally employed, or they may be | 


cast in steel or steely iron. Before using the moulds for casting, they 


may be heated up to 200° or 300° Fahrenheit, and the interior | 


arts brushed over with a thin coating of black lead, or a mixture of 


lack lead and oil ; or they may be smoked, ina manner well under- | 


stood, and by which means the patentee is enabled to cast rolls with 


a suitable guide, to which rod is attached the valve or stopper, G, 
composed of caoutchouc or other flexible material, which is made to 
fit tight by the opening, H, by means of a spring. The oil is poured 
into the vessel by removing the screw cap, J, fitted with a tube or 
spout, I. By pressing on the cap, A, the valve, G, is withdrawn 
and the oil passes out through the spout. The oil is supplied to the 
vessel through an opening provided with a screw cap, C'. 


Dartmouth Packer Station. — The new lighthouse at the 
entrance of Dartmouth harbour, built more especially for the accom- 
modation of the mail packets, is completed. From the prominence 
of its position, indicating as it does the safe and easy approach to 
the harbour, the light will prove of great value to the shipping 
interest generally, as all ships making the Start light can easily find 
their way, if necessary, by the aid of the Dartmouth lighthouse, into 
the waters ofits safe and spacious harbour, 
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TO CORRESPONDENTS. 


To ovn Reapens—The Inder will, we trust, be published in the course of @ 
fortnight. Few of our readers are probably aware of the labour involved in tts 
preparation. 


GENERAL NOTICE.—Our Publisher desires us to call attention to an error 
of the printers in paging the number for 19th Sept. last. Four pages, 507, 
8, 9, and 10, appear deficient. They are not really a0; t is simply that those 
numbers have been missed in paging. 

The Publisher also suggests to our eountry readers, that if each, immediately 
after opening his paper, and whilst still moist, will direct one of his servants to 
place it in @ fold of brown paper and pass a heated iron over it two or three 
times, every crease will be removed and its pristine beauty restored. 

We owrselves have been annoyed lately to find that modela, specimens, &c., 
have been collected or solicited upon various representations from subscribers, 
advertisers, and others by a person (now discharged) whilst employed in a 
subordinate department of this Journal, We need only say that no person has 
ever been authorised to make any such applications, or to make any promises, or 
to receive any remuneration whatever in any form, for notices or illustrations 

ing in our columns. All models, specimens, drawings, books, de. &¢., 
should be sent to our publishing office, 301, Strand. 


T. E. (Manchester).— We save the report, but it was too absurd to notice, par- 
ticularly as the gentleman most interested did not care to claim any undue 
amount of merit. The boastful spirit to which you have made allusion is 
characteristic, but it is too farcical to notice. 

R. F. (Leith).—9 parts of lead, 2 parts of antimony, and 1 part of bismuth, 
will give you a metal which rill erpand in cooling, and one suited to fill up the 
small defects you have named. The best remedy is to cast without defects. 

W. R.—The Company's office is in Pall Mall. For the price of an advertise- 
ment see notice below. 

Pro Bono Pustico (Manchester).—Neré week. 

J. A. D.—Your remarks upon aerial navigation are all very well, but what ia 
to prevent screws, paddles, and machine going wherever the wind chooses to 
take them? Do you propose travelling in the direction of the trade winds only ? 

M. E.—The reverse of what you state is the fact, because as you raise the handles 
the weight is thrown upon the wheel where tt ought to be. 

R. G. (Hull).—Nexrt week. We should advise you to charge a price very con- 
siderably above that at which yeu could afford to grant a licence to every Rail- 
way Company in Great Britain and on the Continent. 

W. K. (Manchester).— We do not know of any agents collecting brass and iron 
Sounders for Russia. You should advertise, and if there are gentlemen 30 
engaged they will be sure to apply to you. 

J. R. (Chatham ).— You must not wonder at the officers of the Patent Office not 
searching through the indices to save you the trouble. We will give you the 
numbers next week, 

W. W. K.— We will inquire. 





(To the Editor of the Engineer.) 
Sir,—Can any of your readers inform me whether any book is published 
containing an account of all matters relating to coal mining? My father 
is the owner of a large colliery in Yorkshire, and as I intend pursuing 
the coal trade I should be much obliged by information upon the subject, 
also the price of the work, if one exists. Beta, 
Sheffield, 17th Jan., 1857. 
[The best we know of is Greenwell's “ Treatise on Mine Engineering,” price 
£228. Spon is the London agent for the publisher.) 





LAUNCH OF THE GREAT EASTERN. 
(To the Editor of the Engineer.) 
Sir,—I notice in your last week's paper a letter from “ R. W.,” in which 
he states that I seem to invite the attention of engineers, &c.&c. If he 
will read my former letters on this subject he will find that I merely draw 
attention to this wonderfully large ship, because I consider her launch a 
subject worthy of the notice of the young engineers of this country, and a 
good subject to work upon. I obtained yesterday, after pleti my 


Aine? 
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a billin Ch 


1852, and 
above object. 





y has been filed by us with the 
Tucxgr, Gaevites, ann TUCKER. 





YOUNG'S ENGINE. 
(To the Editor of the Engineer.) 

Sir,—I hope I shall not be trespassing on your valuable space if I ask a 
question, which has puzzled me for some time past, with reference to an 
illustration of an improved steam engine which appeared in your columns 
a few weeksago. The engine to which I refer was patented by Mr. Young, 
and in which he bi the advantages of a fixed and oscillating engine 
by the use of a cylinder cover sliding in guides accompanying the piston- 
rod in its oscillations, Perhaps the patentee or some of your readers can 
inform me how he proposes to make that cover steam tight without a great 
amount of friction, and consequent wear of the opposing surfaces, It ap- 
pears to me that if he uses a “ surfaced" sliding joint, and puts on it the 
requisite amount of pressure to keep the surfaces in steam tight contact 
both in the up and down strokes of the piston-rod, he will have a very great 
amount of wear and friction. A Constant Reaves. 

London, Jan. 19. 








COMPRESSIBILITY OF WATER. 
(To the Editor of the Engineer.) 

Sir,—In reference to the inquiry of your correspondent “P. T. E.," of 
last week, relative to the compressibility of water, in answer to which you 
state, “ Scientific men do not agree upon the question of the compressi- 
bility of water, but for all practical purposes it is incompressible ;" if I can 
contribute in any degree to the information of your correspondent, I shall 
have accomplished all that I desire in making the following remarks. 

Water is a fluid which contains atmospheric air, and the latter is 
compressible; therefore water in its natural state is compressible only in 
proportion to the quantity and compressibility of the atmospheric air con- 
tained init. All naturalists agree that the “ finny tribes of ocean” breathe 
air: if this were not the case, myriads of “ animated nature” would cease 
to exist in the sea. This is a wise arrangement of Providence. 1 am not 
prepared to say what quantity of air a given quantity of water contains. 


* 


the first place, I do not agree with Mr, Williams, that there is no danger 
to be apprehended from incrustations upon boilers, and that the genera- 
tion of steam is as rapid when the boilers are incrusted as when they are 
perfectly free from scurf. It is very well known that metals are con- 
ductors of heat and all earthy substances more or less non-conductors, 
consequently there must necessarily be a great difference in the genera- 
tion of steam (using the same amount of fuel) in aclean boiler and a 
boiler incrusted with scurf. 

Secondly. In an ordinary lozenge boiler, which I had in use for seven 
years, without repair, I took particular notice of the effect that both the 
mud-like sediment and the hard scurf had upon the boiler, I found 
if water were used from a small stream which ran through the works, that 
the boiler did not require scurfing nearly so frequently, but there was a 
muddy deposit which the man could easily scrape off; and when water 
was used from a well, the deposit upon the boiler was quite hard, which 
the man with difficulty removed, and upon one occasion when the well 
water was used and the boiler allowed to go longer than the ordinary 
time without scurfing, I discovered one of the under plates of the boiler in 
the furnace had dropped, which I attributed to the scurf being so thick it 
had prevented the direct transmission of heat to the water through the boiler 
plates, consequently the plate had become red hot and the boiler would 
probably have burst had not the injury been discovered intime. As it 
was, I found the plate so much pressed out, and cracked to such an extent, 
that the water slowly dropped through it. 

Whitehaven, 19th Jan., 1857. Frepenick Ricnarps, Engineer. 





MEETINGS FOR THE WEEK. 

INsTITUTION OF MECHANICAL Enotvxers, Birmingham, Wednesday, 28th 
January, 4 p.m.—The following papers will be read and discussed at the 
Meeting :—Description of Improved Pile-driving Machinery, by Mr. 
Michael Scott, of Blyth; on the Manufacture of Coke and Charcoal, by 
Mr. Ebenezer Rogers, of Abercarn ; on the Application of Steam Power te 
Agricultural Purposes (third paper), by Mr. William Waller, of Lincoln. 

InstiTvTIoN or Civit Enoineers, Tuesday, January 27, at 8 p.m.— 





To know this correctly would be a useful acquisition to practical eng ‘s 
who manufacture hydraulic presses, &c.,and I have no doubt but that Pro- 
fessor Faraday can enlighten us on the subject. 

Water di i of at pheric air is therefore incompressible. The 
maximum density of water is 39°38", the weight of a cubic foot is 62} Ibs., 
the weight of an ale gal.on is 10°2 Ibs., and the weight of a column of water 
1 inch square and 12 inches in height is 0-434 Ibs. It expands 1-17th of 
its bulk in freezing, and 1-3858th with each degree of heat. It boils ina 
vacuum at 90°, and under the ordinary pre of the at phere at 212°. 
When converted into steam it occupies a space equal to 1,728 times its 
original bulk, whereas atmospheric air, heated to the verge of decomposi- 
tion, would only occupy a space ten times its original bulk; hence the 
inferiority of Sterling's and Ericcson’s air ongines, contrasted with the per- 
formance of the steam engine. IT L 











DEPOSIT IN BOILERS, 
(70 the Editor of The Engineer.) 
Sir,—As a constant subscriber to your invaluable paper, I shall feel 
obliged by your insertion of the following simple and inexpensive remedy 
for the pr ion of iner in boilers, when dime is held in solution 
in the water :— 

Take a pieceof young oak, say 4 or 5 fect long, and 4 or 5 inches in 
diameter; put it in the boiler after cleaning, and if y tie it to the 
feed pipe or tube; let it remain until the boiler requires cleaning again ; 
then, I think, * Aerigenetes,” your correspondent from Manchester, will 
find the scales all loose without damaging the boiler, and a beautiful copper- 
colour tint given to the boiler-plates inside. 

If the above will not answer, I should advise him to filter the water 
before forcing it in the boiler. Morcan Morcans, Engineer. 

Risca, near Newport, Monmouthshire, 12th Jan., 1857. 











(To the Editor of the Engineer.) 
Sir,—Now that the important subject of deposit in steam boilers is being 





business, a special order to look over her from the office of her eminent 

hi and , L. K. Brunel, Esq., and I was greatly surprised and 
delighted. She appears the size of one of the largest Manchester ware- 
houses, her three tier of bed-room cabins do not reach half-way down her 
hull, there will be two tiers of saloons beautifully arranged, so that the 
under one is lighted and ventilated without any inconvenience to the upper 





i din your valuable Journal, I would beg to suggest to its many 
practical readers that every one who has the management or superinten- 
dence of a steam boiler would send the result of his experience in pre- 
venting deposit to THe Encinger. I have no doubt it would be of general 
benefit to your readers who are eminently practical, and that most difficult 
question, how to prevent deposit in steam boilers, would stand a fair 
chance of being solved. G. W. P. 





saloon. Under these are arranged the engines, boilers and h 
holes for stowage, coal bunkers, fresh water tanks, &c. &c. 

Some dimensions being asked for by “ R. W.” I will give him them as I 
received them from the drawing office at the ship-yard :-— 


ay 


Length between perpendiculars... oe 680 feet. 
Length over all ee ee 691 feet. 
Oe: kus See ee we 83 feet. 
Breadth over paddle-boxes 114 feet. 
Weight of iron in hull coe cco cee «cee «= 7,000 tons, 
Ditto, with engines, boilers, and machinery, about 10,000 tons, 
Draught of water when fully laden ese cee one 30 feet, 
Weight, when fully laden, about ... ... «+. 22,000 tons, 
Height from bottom to top of iron deck... 58 feet, 
From low water to ebb tide, she is about ove 240 feet, 
Draught when light, about oe 868 (660 eee 15 feet. 
Rise of spring tides in the Thames is sometimes ... 22 feet. 
Present height from surface of ground, about ae 4 feet. 
The height of ground above low-water, about 35 feet. 
Height of principal saloons, about ... . 14 feet. 


«.. 7 feet 6 inches. 
Tuomas Dunn. 


Height of best bedrooms... ...0 1... 10. see 
King’s Arms Hotel, Westminster, 21st Jan., 1857. 





WORKING TWO CRANKS IN THE SAME DIRECTION FROM 
ONE PISTON, 
(To the Editor of the Engineer.) 

Sir,—As my plan of connecting the two cranks to one piston has been 
proved to be an impossibility by our “ Eccentric " friend, I beg to forward 
you a rough working model, showing not only the possibility but the 
reality. SAMUEL THORNTON. 

Rochdale, 14th Jan., 1857. 
[We have received the model, and shall keep it for Mr. Whitgreave's special 
. instruction, Our note to one of his letters a few weeks since, spoke of the 

arrangement as the only practicable one fox accomplishing lis purpose.) 





INSTRUMENT FOR DRAWING ELLIPSES. 
(To the Editor of the Engineer.) 

Sir,—I am a professional photographer, and dealer in the thousand and 
one requisites for the practice of that interesting art. I make mounts for 
and mount a great many photographs, many of oval form, ranging between 
the miniature and the full size head, requiring a depth of 20 inches. The 
Proportions between the length and breadth are innumerable. Hitherto, 
Ihave drawn each out upon the board, but find this a slow and tedious 
process. I have latterly thought that there is in all probability a machine 
made for drawing ellipses, which will admit of being set to the required 
length and breadth, and at once made to draw an ellipse of such size as may 
be wanted. How do the oval mount makers make these articles? It has 
occurred that the machine might be made to not only mark the oval, 
but also, by being provided with a small keen-edged tool, to cut them out. 
If you could inform me where Ican purchase the best machine of the kind 
required, or refer me to any respectable maker of oval drawing machines, 
you will much oblige ELuipse. 

Bradford, 12th Jan., 1857. 


WATER GAUGES, 
(To the Editor of The Engineer.) 
Sir,—In your paper of the 7th November last, there is an advertisement 
ofa Mr. John Smith, brass founder, &c., of Derby, with a drawing of a 
self-acting water gauge, of which that person claims to be the patentee. 
We beg to inform you that immediately such advertisement came to the 
knowledge of our client, Mr. John Ambrose Coffee, of Providence-row, he 
instructed us to apply to the Court of Chancery for an injunction to 
restrain the said John Smith from manufacturing or selling any gauge of 
the kind advertised, the same being a direct infringement of Mr Coffey's 
well-known invention, which is secured by letters patent dated in the year 








ingh 20th Jan., 1857. 
[We shall be happy to receive any communication upon the subject.) 





(To the Editor of the Engineer.) 

Sir,—Respecting “ Incrustation in Steam Boilers,” it has occurred to me that 
a good water heater, so placed as to take up the waste heat of the chimney 
and sufficiently heated to get the water up to 220 or 230 degrees before it 
enters the boiler, would go a long way towards preventing deposition 
in boilers. I should be glad to know whether a heat of 220 or 230 degrees 
would be sufficient to throw down the impurities of the water. At any 
rate the arrangement would take up some of the heat, which would be a 
source of economy in working an engine. ©: course the water heater 
should be so made as to be easily cleaned out, and, if necessary, without 
stopping the engine. Hr. Cups. 

Langton, Blandford, 17th Jan., 1857. 
(Your suggestion has been carried out in numerous cases, and is said to answer 

well, Jn small high-pressure engines the waste steam is blown into the feed- 

water, and deposition is found to take place in the heaters.) 





(To the Edtor of the Engineer. 
Sir,—In your last number, Mr. C. Wye Williams has taken on himself the 
office of advising your correspondent, “ Aerig " onthe deposit in 
boilers and boiler explosions, As that subject is one of very great interest, 
and there is much difference of opinion on it, I shall with your leave 
place in juxtaposition Mr. Williams's statement and an opposite opinion 
that appeared in your pages lately. 

Mr. Williams says, “I have to assure your correspondent that he may 
set his mind at rest as to the danger ( ) he icipates, there 
being ne evil to be remedied. The generation of steam is just as rapid 
before the scale becomes loose or drops off as after it has done so. No 
possible danger can arise from anything that has the character of scale 
or incrustation, whether adhering to the plates of the furnace or boiler, 
or detached from it, for this reason, that it is an absolute and good 
conductor of heat, whether thick or thin. 

At page 642 of your second volume, I find the following, given as part 
of the evidence of the Government inspector of steam boats at Liverpool, 
Mr. Edward James Ross, at the inquest held there in consequence of an 
explosion of one of Messrs. Galloway's (of Manchester) patent boilers, on 
board the steamer, Iron King: —“ I attribute the cause of the explosion 
to the collapsing of the sides of the flue of the port boiler. I attribute 
the collapsing of the flue to the scales or sedi having coll d on 
the side of the flue, thereby preventing the water getting to the plate, 
which thereby became red hot. When the water is kept trom the plate, 
it soon becomes very hot, and the pressure of the steam may then force 
the plate in. That is by no means an unfrequent occurrence. I do not 
consider in this case that the boiler was short of water. If the sediment 
had been removed which I saw on the 25th of last month, when I examined 
the boiler, I don't think it could have formed in sufficient quantity so as 
to cause the explosion.” 

Is Mr. Ross or Mr. Williams right ? 

The jury in the above case sided with Mr. Williams, as they gave a 
verdict of accid 1 death, ied with the opinion that the boiler 
was not properly constructed. 

Mr. Williams concludes his letter by referring to his “ Treatise on 
Combustion,” and asserts that therein he has given demonstrative proofs 
of the facts alleged. I have not seen his “ Treatise,” but 1 know that he 
cannot demonstrate in your pages that he is correct in what he has 
asserted in his letter to you of the 13th inst. 

Larchhill House, by Moffat, 20th Jan., 1857. 

















James JonNston. 





(To the Editor of the Engineer.) 
Sir,—In the last number of Tus Enorvegn, I saw a letter from Mr. C. W. 
Williams, of Liverpool, upon the deposit in boilers, which being a matter 
of vast importance to parties using them, I beg to give my opinion. In 





Di ion upon “Submarine Electric Telegraphs.” 

Society or Ants, Wednesday, January 28, at 8 p.m.—“On the Appli- 
cation of Machinery in the War Department,” by Mr. John Anderson, 
Inspector of Machinery, Royal Arsenal, Woolwich. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four lines and under 
is half-a-crown; each line afterwards, sixpence. The line averages eleven 
words, Blocks are charged at the same rate for the space they All. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mn. Bennanp Luxton, Engineer-office, 301, 
Strand, London, Ali other letters and communications to be addressed to the 
Editor of Tus Encinesn, 32, Bucklersbury, London. 
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FRIDAY, JANUARY 23, 1857. 
NOTE BOOK. 


RAILS ON ROADS, 

WE are very glad to sce that the public is disposed to turn 
immediate attention to the subject of rails or trams on our 
streets and highways, for the purpose of lessening the in- 
convenience to which the inhabitants of our cities and 
towns are now subjected from the constantly increasin 
traffic, and also for promoting casy and convenient as wel 
as rapid communication with our trunk railways from 
towns and villages more or less distantly outlying. The 
subject is one of no small importance, and it is not, perhaps, 
saying too much if we express our belief that the adoption 
of some such plan as this would be found successful in secur- 
ing to more than one of our existing railway companies the 
return of a fair dividend upon capital, which up to this 
period has never been divided. 

It is quite undisputed that what has tended most to 
render our great lines unremunerative, and to reduce their 
dividends from ten and eight per cent. to four and three, 
has been the cost of the branch or feeding lines, these lines 
having been constructed at an outlay far beyond what the 
local traffic would justify ; and it is quite as clear that if 
these branches could have been, or had been, provided at a 
reasonable cost, the results would have been just as favour- 
able for the parent line as they have hitherto proved 
disastrous. 

No experience is so valuable as that for which we have 
handsomely paid, and it is to be supposed therefore that as 
the system to which we have hitherto had resort has proved 
so unpleasantly unprofitable, our railway Boards may not 
be indisposed to view with favour, or at all events without 
prejudice, any scheme which shall bring about the result 
they desire without a profuse expenditure. 

The laying down of rails on the pubiic highways from 
outlying towns to the nearest convenient point of junction 
with the trunk line would not, we apprehend, involve any 
great expenditure beyond the cost of the permanent way 
itself. There would be no purchase of land involved at 
extravagant prices, and we do not apprehend that any 
opposition which might be offered to the grant of 
necessary power could be carried to an extreme. The 
road itself would not require widening or altering, 
nor would the adoption of the trams or rails render 
the road one whit less available for ordinary traffic. 
By the adoption of this plan no town or village, even of 
ordinary importance, need be debarred from the privileges 
of railway communication. The gauge should be, of course, 
the same as that of the trunk railway, from which trucks 
and wagons might be shunted and drawn, by one or more 
horses, to their ultimate destination. It would not, of course, 
be requisite or advisable that the ordinary railway carriages 
should diverge from the main line to be drawn by horses 
along the ordinary roads ; light carriages might be made, 
hung on bogies, which should be confined to the branch 
road, and too and from which passengers could change 
without greater inconvenience than is now experienced at 
junctions ; but, as we have already said, there would be 
nothing to prevent goods’-wagons from being used on these 
roads as weil as on the regularly-constituted lines, and these 
wagons, once loaded in an off country town, need not be 
uncovered until they arrived at their ultimate destination. 

But if the system be valuable for the pu we have 
named, it is not less so for use in crowded cities and their 
well-peopled suburbs. It is not necessary for us to advert® 
to the inconveniences to which Londoners are now subjected 
from the extraordinary “lock” which we daily eee, not 
alone in the chief arteries, but in the off-streets of the 
City. If it be required to proceed from the Great Western 


Station at Paddington, to the South-Eastern at London- 
bridge, or the Eastern Counties in Shoreditch—a distanoo 
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of not more than four miles—it is not wise to calculate upon 
accomplishing the distance in less than from an hour and a 
uarter to an hour and a half. A cabby may be more 
ortunate at sometimes than at others; but we venture to 
say, from considerable experience, that the time we have 
allotted will be found a safe average one to adopt. Now, 
having a line of rails, or tramway, along Oxford-street, 
Holborn, Newgate-street, Cheapside, King William-street, 
and London-bridge, the journey might be performed, after 
making all allowances for quarter mile stoppages, in less 
than forty minates, at a cost of sixpence or less ; or, by keep- 
ing the chief traffic to the rails, a cab would find the rest of 
the road clear, and be enabled to traverse the distance 
without interruption in still less time. We have heard of 
the difficulties to be surmounted in the shape of hills and 
declivities — Holborn-hill, for example. Why, that is 
scarcely worth the having which is to be had without diffi- 
culty. What great results have been achieved without 
difficulty having first to be overcome? But we do not 
believe that, when examined fairly, Holborn-hill (and that 
is the steepest of any) would be found to present any 
difficulty which could not be overcome by enginecring skill 
and with comparatively little expense. 

We have so far looked alone at the convenience of the 
system, but we must not omit from our consideration that, 
by its adoption, we should be able to dispense with quite 
three-fourths of the number of horses at present used in 
street draught. And this is no unimportant element; it is 
one that will be readily perceived and as readily appreci- 
able. We have been informed—though we were not told how 
the result was arrived at—that there are upwards of 80,000 
horses used in the metropolis in connexion with omnibuses, 
public carriages, and cabs alone; and if only one-half of 
this number be dispensed with, taking sixteen shillings 
a week as a low average cost of a horse in full work, 








we should have an annual saving of £1,684,000 in this item 
alone. We have said nothing of first cost, of stable rents, 
of wages, or of loss by discase and death, and we shall say 
nothing of the benefits derivable by the general public 
from the food thus saved. Again, regard the great saving 
from diminished wear and tear of public carriages, we are 
not prepared hastily to make even a rough calculation of 
what this would amount to, but, without any assistance on 
our part, the intelligent reader will be able to form no very 
unlikely conception. 

It may, therefore, be safely assumed that, independently 
of the ceconomy of time, and of increase of comfort, the fares 
by the improved mode of communication might be laid at a 
considerably reduced rate. We believe that for threepence, 
and the system of correspondence, a passenger might be 
taken, with profit, from any part ofthe metropolis to another, 
and in one half the time hitherto spent in the journey. 
We have just barely discussed the question of passenger con- 
veyance, let us for a moment consider the traftic in goods. 
Whilst omnibuses and public carriages have occupied the 
rails by day, we would have the rails occupied by goods’- 
wagons at night, or the early period of the night after the 
rush of city traffic to the suburbs had, toa great extent, sub- 
sided. The very trucks on which goods have been placed 
at Manchester might thus be enabled to unload at the ware- 
house in Wood-street or Cheapside without having been 
detained on the way or unloaded at Camden-town. What 
would be the time saved by this? What the expense ? 
What allowance could be reasonably made for diminished 
risk of damage to fine goods, and of theft on transfer? These 
are all suggestions which we hastily throw out for the con- 
sideration of those concerned ; and who is not concerned 
in saving time, in saving money, in preserving his temper ? 
We shall not to-day discuss the different details which are 
involved in this question. We last week detailed Mr. 
Adams's plan, in another column will be found Mr. Wright's; 
there are advantages possessed by each over the other, and 
disadvantages attending both: but for the nonce it is suf- 
ficient to know that the plan is available; that it has been 
tried already und found successful in less likely situations 
than our own; that all that is wanted is a determination 
on the part of the people to demand it; and no sane man 
can believe, let alone an engineer, that the means or the 
mode will be found wanting. 


A ROPE’S END. 
AmonGsT all the wonderful applications of science to the 
ordinary purposes of life which characterise the present cen- 
tury, the application of electricity to the purposes of tele- 
graphing will, perhaps, stand out as the most prominent. 
Its importance to mankind cannot be over estimated. That 
men should be able practically to converse, and not only to 
converse, but to wrangle and blow each other up, when 
stationed two, three, and no one knows how many more 
thousands of miles apart, is an achievement of science and 





art of which a few years since even pocts did not dream 
approaching as nearly as they did to all that is porsible 
pm impossible with men. Even Shakspeare, the greatest 
of “rappers,” only made his fairy 
* Put a girdle round the earth 
In forty minutes.” 


Now this was quite an awful time compared to that in which 
we can do it at the present day. Had he been as bold as 
some of our modern pocts, his fairy would probably have 
substituted winks for minutes; but even with this increase 
of speed he would have been far behind oar time. 

Seeing, then, how signal has been the failure of an un- 
derhand attempt to predict what we are now accomplishing, 
we would rather not say what we believe may be the 
finishing stroke in the way of electric telegraphy. Never- 
theless we may be allowed to point out one or two probable | 
results of the advancements which are now being made. 

It is probable that in at no distant day every man who 
holds any intercourse, commercial or otherwise, with the 
world at large, will have a rope’s end in his own house, by 
means of which he may whip up every one with whom he is | 
connected, without the trouble of moving. Should Sir Charles 
ever again go to the Baltic, and Sir James for a last change 
turns his ploughshares into cutiasses, and again take to the | 


ruling of British oak, what could possibly be better than that | 


the latter should give the former a rope’s end before leaving 


England, by means of which they could abuse each other to 
their hearts’ content without wasting the ink and paper 
consumed in their former set-to. Had this suggestion been 
carried out on the last occasion, we venture to say that 
the Admiral and the Admiralty would have come to an 
understanding without much difficulty. 

Again, let us imagine the vast saving of labour which a 
rope’s end would save the worthy Dr. Livingston if 
he took it out with him to the interior of Africa and left it 
there, so that everything new which might occur in that 
remote region could be reported without the trouble of 
wandering about with the 120 Africans, who, it appears, are 
now waiting for his return to commence another trudge. 

Again, the advantages of telegraphs cannot fail to be 
great to those members of Parliament who do not like the 
trouble or danger of mecting their constituencies. With 
the aid of M. Faber’s screeching machine it would be quite 
possible to give a dinner speech many hundreds of miles 
off, and pour into the ears of a wondering assembly the 
value of agricultural statistics, the ballot, and the future 
intentions of the speaker. If M. Faber’s machine has the 
same delightful voice which it had when we heard it some 
years since, we feel sure it could not be distinguished 
from an M.P.’s after dinner speech. Moreover, as all 
speeches could then be written, it might not be too much to 
hope that at least some few sober sentences might be found 
in a two hours’ oration. These are, then, some of the very 
useful purposes which we venture to predict the electric 
telegraph will serve when a little more progress has been 
made. 

Great as our advance has been of late in all the various 
details of laying down wires, both subterranean and sub- 
marine, there yet appear to be many questions of consider- 
able importance which have not, up to the present time, 
been satisfactorily solved. Amongst these may be named 
the velocity with which a current travels along a wire, it 
having been variously estimated by experimentalists at from 
one thousand to nearly two hundred thousand miles per 
second; while there are some who consider that the time of 
transit along any length of wire is perfectly inappreciable. 
Now, to reconcile these opinions, if reconciliation be 
possible, it seems necessary to suppose that some 
tangible effect is produced at the both ends of the 
longest wire at one and the same time. ‘This effect, if it 
takes place is, however, so feeble as to be perfectly 
useless in directly working any telegraph apparatus, 
and thus in the case of long lengths of wire it is necessary 
to work very deliberately, giving ample time for the pro- 
pagation of the electric wave along it. 

Up to the present time little inconvenience has been 
experienced from want of speed in telegraphing from place 
to place, inasmuch as the distances of continuous wire 
through which messages have been sent have been of no 
very great lengths; but the idea of uniting England with 
America very naturally called into question the circum- 
stances necessary to attend to in attempting the transmis- 
sion of messages along wires of nearly 2,000 miles in length, 
and Mr. Whitehouse’s experiments, with an account of which 
he has favoured us, and which will be found in another 
column, were undertaken for the purpose of determining the 
laws regulating the transmission of currents along wires of 
considerable length. These experiments are of the most 
interesting kind, and cannot fail to be of great service in 
advancing telegraphic science. 

The interesting discussions which are now going on at 
the Institution of Civil Engineers at their Tuesday evening 
meetings, an abstract of which we shall give, is calculated to 
bring before us the whole subject of submarine telegraphs, 
and to make us acquainted with both the theory and practice 
of this important branch of telegraphing up to the present 
time. Although, by the rules of the Institution, we are honour- 
ably bound not to report the details of these discussions until 
after the publication of the paper by the institution itself, 
which may be some six months hence, yet we shall be able to 
give the leading facts elicited. From experiments made by 
Mr. Siemens it appears that as many as twenty words per 
minute have been transmitted through a continuous length 
of wire on the continent measuring 3,000 miles, which is a 
rate of transmission probably sufficient for all practical pur- 
poses. Although the experiments of Mr. Whitehouse have 
been made upon wires in coils, or lying near to each other, 
and from this cause many have doubted the accuracy of the 
results, fearing that some error might result from induction, 
the fact which he mentioned at the mecting last Tuesday 
shows how little influence induction has even in the case of 
wires placed side by side. The experiment made to deter- 
mine the effect of induction proved that a current of suf- 
ficient strength to lift 18,000 grains sent along one of the 
wires only produced an inductive foree equal to lifting one 
grain and a half in the other, this being practically of no 
importance. Other questions of a most interesting kind we 
shall take an early opportanity of referring to; suchas the 
construction of the cables best suited for submarine purposes 
—this being a most important matter, and involving enor- 
mous interests in cases where distant places require tele- 
graphic communication. 

Sufficient experience has already been gained to enable 
the promoters of the Atlantic Telegraph to reduce the 
weight of the cable to something under one ton per mile, 
whereas some of those first made weighed nearly eight 
tons for the same length. The particular mode of con- 
structing the Atlantic cable we shall fully deseribe in an 
early number, and show in what important details it differs 
from those hitherto made. We shall also, when the proper 


time arrives, and the details are determined upon, give an 


account of the apparatus intended to be used in the 
laying down of the cable, with description of the arrange- 
ment for preventing the loss of the end of it in the event of 
accident from breakage. At the present time we can only 
say that a float, sufficiently buoyant to maintain the cable, 
will be towed astern of the vessels carrying it, and that, in 
the event of breakage, the end will not be allowed to 
tumble at once into the sea as has hitherto been the case, 
but that it will be effectually garrotted until brought back 
to the ship and again made fast. In the carrying out of all 
the details of this gigantic operation much ingenuity will 














doubtless be required; but we believe it is in the right 


hands to insure its successful accomplishment. 


THE SMELTERS’ TRICKS. 

Mr. Watson’s remarks upon the copper and tin trade, to 
which our Birmingham correspondent made reference in 
our number of the 9th inst., we think deserving of a further 
notice, as they bring in review a state of trade which seems 
to set at complete defiance the laws of political and com- 
mercial economy, and of the real but undoubted existence 
of which it is difficult to believe in this age of competition 
and free trade. Mr. Watson, with single eye to the mining 
interests, views the matter in one aspect alone ; and whena 
sudden and unexpected, and, at the same time, extraordinary 
but only nominal reduction is made in the price of copper, 
for the purpose of effecting some combined object, he com- 
plains only because the profits of his clients are affected, and 
that by the course adopted the profits of the miners are 
diminished. We are bound to regard the subject in a wider 
sense, for its evils lie deeper, and its effects are felt in the 
whole engineering and manufacturing operations of the 
country. 

To enable our readers to form some conception as to the 
power of the copper and tin smelting monopoly, we will to- 
day throw out a few hints, leaving them to be enlarged 
upon at some future opportunity. 

Of late years, as most of our readers will be aware, copper 
smelting establishments have been established in Australia, 
Chili, and other places abroad, and they have proved no 
trivial thorn in the sides of the monopolists at home. It occa- 
sionally happens that no inconsiderable consignments of 
metals are made to this country from these foreign esta- 
blishments. This is, indeed, as if the tiger were bearded in 
his own den, and that some such feeling as this is entertained 
may be reasonably supposed from the result. 

Some few months agoa few heavy consignments from 
abroad were expected. A few days before their arrival a 
reduction of twenty pounds the ton is suddenly announced 
in the price of copper. This reduction is maintained, 
although the houses refused to supply at the price, until-the 
whole of the parcels arrived were safely in the hands of 
the trade, when, presto! the old price is resumed, and 
copper has risen twenty pounds per ton. This is no soli- 
tary instance—it is the regular system. 

Mr. Watson’s complaint of the sufferings of the miners 
during the operation of this dodge is not well founded. 
The miners suffered comparatively little ; and for several 
sales during the reduction the copper in the ore was very 
little under the nominal cost of the copper after extraction; 
proving that the smelters sympathise with the miners, and 
are desirous to keep them quiet. And well may they, for 
the miners have power, were it their interest to exert it. 
It is true the miners cry loudly enough at the first touch, 
and are not very measured in their language against the 
smelters, as the columns of our contemporary, the 
Mining Journal, occasionally show; for all that, let any 
movement be commenced having for its object the breaking 
up the trade monopoly, and the miners stand aloof. No, 
the mining adventurers are, generally speaking, shrewd 
judges of their own interests, and it is not their interest to 
interfere with the existing order of things. When a trick 
such as that we have detailed is to be practised, the 
adventurers, not being consulted, feel annoyed at the sudden 
change in their rate of profit. Why should they? The 
result is in their favour, and certainly the last two years 
have been sufficiently profitable, with copper at £127 per 
ton. The miners’ interests and the smelters’ are bound up 
together, not so those of the engineer, calico printer, and 
other large consumers of copper. It is these classes that 
are the victims of this great power—this combination of 
smelters, honourable only because rich and successful. We 
shall, in a future number, refer to a few of the means to be 
adopted for relieving the trade from the pressure of this 
incubus ; and the smelters will be very clever indeed if they 
prevent us enjoying a peep from behind the curtain during 


” 


some of their * protection meetings.” 


ARTIFICIAL MANURES. 

FEW subjects have of late engaged more of the attention 
of farmers and the landed interest generally than inquiries 
into the nature of manure, and the advantages attending its 
use ; and the further they progress in the science of their 
profession the more interesting will these inquiries become. 
Recent experience proves this, for at present the increase 
in the manufacture and consumption of artificial manures 
is without a precedent. 

After a lengthened course of experimenting in the field, 
and controversy in the columns of the agricultural press, 
agriculturists have come to the conclusion that chemical 
analyses is the only sure test for ascertaining the value of 
artificial manures. After all the rustic prejudice manifested 
by farmers a few years back against chemistry, scarcely one 
in ten admitting the science to be of any use to agriculture, 
they have at length wheeled about, and are now agreed that 
no one ought to buy artificial manure unless it is accompanied 
with the analyses of some reputed chemist. The old plan 
of “a fair trial” by a series of experiments against other 
manures in the same and in different fields, under different 
kinds of crop—the trial being confined to one season—is 
exploded, having been found insuflicient, for various reasons 
which will be found in the sequel, to certify the value of 
the manure. To those not acquainted with the details of 
practice, this may appear contrary to the ordinary course of 
things, experiment being generally considered the safest 
guide, but the difficulty lies in the making of a trustworthy 
experiment in the field, as we shall now proceed briefly to 
show. 

The principal reason why a single experiment, or a series 
of experiments, during one season cannot be relied upon is 
the fact, that the soil to which the fresh supply of manure 
is applied contains already a large quantity of manurial 
elements, so that the question of value lics between this 
fresh supply and the old unexhausted stock of previous ap- 
plications contained in the soil, together with the decom- 
posed and decomposing roots of plants, and the supply 
which all soils derive from the atmosphere. Were the soil 
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completely exhausted before every fresh supply was given, 
the question at issue would be a simple one ; but when it 
contains a large supply already, and is, besides, full of 
vegetable matter, often to a great depth, accumulated prior 
to its reclamation, it is otherwise, for under such cireum- 
stances plants may either derive more food from the old 
manure than the new, or they may derive the whole from 
the old and nothing from the new at all; or, what is more: 
likely, they may derive an unascertainable quantity from 
each—hence the position of the farmer when he returns to 
market. 

Again, the artificial manure may contain little fertilising 
matter or food for plants; but it may contain matter calcu- 
lated to promote a rapid decomposition of the vegetable 
matter in the soil, thereby manufacturing from this source 
a larger supply of food for the immediate use of plants than 
they would have received from a much more valuable 
artificial manure, thus forcing up a luxuriant growth for a 
single season, and a fresh supply may produce a similar 
effect for the second and third seasons. But then it will 
be observed, that the land under such a course of manuring 
must annually become more and more exhausted of the 
vegetable matter in the soil from which the plants are 
actually deriving their food. By a course of manuring of 


this kind extending over several years, towards the expiry | 


of a long lease, lands, naturally fertile, have been ex- 
hausted to such a degree as to throw them into the land- 
owners’ hands as worthless to a tenant. 

A third cause may be of a compound character—the 
manure partly acting upon the vegetable matter of the soil, 
as in the last case, and partly stimulating the alimentary 
functions of plants, thus inducing them to consume more 
food and manufacture it into their organism than they 
otherwise would do. We know, for example, that the 
Italian rye-grass plant is a coarse and voracious feeder 
under the modern system of liquid manuring. Now in 
mild, warm, and moist seasons an artificial manure may 
give to other grasses, as the common rye-grass, a voracious 
appetite, enabling it to consume a larger quantity of food 
than it otherwise would do. Examples of this kind are, no 
doubt, not likely to be of every day occurrence, the re- 
verse being more frequently experienced; but since 
the alimentary functions of some plants are capable of being 
stimulated in this manner, it may be possible that some 
artificial manures may yet be found to act in this manner, 
and place the plant in an artificial position. 

It will thus be seen that a period of years may be neces- 
sary to ascertain, by experiment in the field, the value of 
any new artificial manure, and that this does not suit 
farmers, either in the field or manure market, but has com- 
pelled them to have recourse to the more immediate and 
timely assistance of chemical science. It has also, as a 
natural consequence, given a healthier tone to the manure 
market and manufacturers of artificial manures—inventors, 
patentees, and manufacturers being now made sensible 
of the fact that, before they can enter the market at all they 
must appear with an article fully up to the standard of the 
agricultural chemist. The old attractive condition of cheap- 
ness has lost its charm, for the so-called cheap manures are 
found the dearest in the end, and even a losing concern 
were they to be had for nothing. 

Our readers will also perceive that these facts ought to 
prove a timely lesson to inventors and patentees now 
grasping at the idea of deodorising the sewage of our 
commercial and manufacturing towns, and extracting there- 
from a solid manure. It is far from our object or duty to 
throw any obstacle in their way, or even to withhold 
encouragement; but at the present moment, when the dis- 
posal of the sewage of the metropolis is giving rise to so 
much discussion, a timely word of caution is obviously re- 
quired, always allowing facts to speak for themselves. 
Those who will not be guided by the experience of others 
must, of course, be tutored by their own, and the maxim 
we, therefore, recommend to the advocates of deodorised 
sewage manure in a solid form is simply this: “If your 
article is not up to the standard of the agricultural chemist 
in his laboratory, try again,” for nothing can be more hope- 
less than to think of foisting upon the agricultural public, 
generally speaking, an artificial manure below that stan- 
dard. 

RUGBY SEWAGE MANURING. 

NEARLY the whole of the sewage of Rugby is successfully 
applied to land daily—the sewage being in a fresh or un- 
decomposed state. ‘The work has been in operation for some 
time; is found to give gencral satisfaction, both in a 
sanitary and manurtial sense, and, therefore, from the pro- 
minent place the utilisation of the sewage of the metropolis 
is now occupying in the public mind, it may not be unprofit- 
able to take a cursory review of the Rugby practice. 

The small market town of Rugby consists of about 1,000 
houses, with a population of between four and _ five 
thousand inhabitants. Mr. Walker, a landowncr,to whose 
intelligence and enterprise we are indebted for the example, 
entered into an agreement with the inhabitants for their 
sewage, to apply to his estate, Newbold Grange, a small 
landed property near the town, comprising about 500 acres, 
and soon completed the necessary works for its application. 

The following is the character of the works in question : 
The sewage is brought to the pumping apparatus in pipe 
sewers or drains, laid so as to produce a velocity of about 
two miles per hour. At this rate the pipes, it is said, “ are 
self-cleansing,” requiring no flushing beyond what takes 
place during heavy storms. From the pumping apparatus, 
worked by a steam engine, the sewage is conveyed to the 
land in cast iron pipes, with hydrants at fixed distances 
from each other, and distributed by means of the hose and 
jet, according to the modern system of applying liquid 
manure. 

The mode and time of application is this: The engine 
works every day of the week except Sunday, applying the 
whole of the sewage to the 500 acres in three ay As 
soon as one field is manured, for example, the hose is de- 
tached and fixed to the hydrants of another field, which 
then receives a dressing of this sewage. In this manner the 
different fields upon the estate are gone over three times in 
a@ season. 

The result of these manurings is more than double the 


amount of produce the lands previously produced both in 
cereals, grass, and green crops. The rich verdure of the 
grass lands immediately after each dressing, and the 
avidity with which sheep and other live stock devour the 
grass, prove the fertilising quality of the sewage. This 
increase of produce, it will no doubt be said, falls con- 
siderably under that in the example of Ayrshire with 
Italian rye-grass, where the increase is from four to five 
times the previous produce, the land receiving five dressings ; 
but at Rugby it is generally admitted that a much less 
area of land and more frequent dressings would return a 
larger yield for the sewage. Mr. Chadwick, who has paid 
considerable attention to the subject, and who has examined 
Newbold Grange, thinks 200 acres would consume the whole 
of the sewage of the thousand houses—giving this reduced 
area no fewer than ten dressings per annum. 

The sanitary results, again, are equally satisfactory with 
the manurial, both in the town of Rugby and on Newbold 
Grange—the atmosphere in either case sustaining com- 
paratively no injury from sewage gases. “The sewage 
from the 1,000 houses,” says Mr. Chadwick, “ has some 
odour at the outfall though slight, but docs not smell half so 
bad as the old cesspool matter of a single house.” From the 





short time it is in the sewage pipe, little or no decomposition 
takes place ; but the moment it is allowed to stagnate at 
the outfall at the pumping apparatus, bubbles begin to rise, 
thus proving the generation and emission of gases—pol- 
luting the atmosphere. In the field, again, all is soon 
swallowed up, those manurial clements capable of gene- 
rating noxious gases entering into chemical combination 
with the soil, thus becoming deodorised more perfectly than 
by any lime or other precipitating process yet extant. 

The Rugby sewage manure practice, it will thus be seen, 


the fact that town sewage can be more profitably utilised in 
its natural state than by undergoing the process of deodo- 





risation. In other words, the Rugby practice is more 
profitable than the Leicester practice, according to the data 
| furnished by Mr. Chadwick in the former case, and Mr. 

Cooke in the latter. Both these gentlemen are, no doubt, 
| somewhat enthusiastic in their respective views, but, making 
the necessary allowance for this, we have no doubt but the 
facts of the case will bear out the soundness of the above 
conclusion. 

The two practices, therefore, will form a very important 
subject of inquiry for the Treasury Commission, so as to 
test their comparative merits. The liquid and solid manure 
apparatus will also afford a favourable opportunity for per- 
forming experiments of a more extended character in cach 
case. At Rugby, for example, a different system of crop- 
ping and a more limited area of land may be adopted, 
as suggested by Mr. Chadwick, and the Italian rye-grass 
practice in Ayrshire, alternated with green crops, ‘as man- 
; gold, cabbages, potatoes, &c. A national question of such 
a magnitude cannot be settled in a day, nor even within the 
compass of a whole season; and, therefore, a practice more 
varied and suitable for the metropolis than Mr, Walker 
follows at present might be judiciously pursued. At Lei- 
cester, again, a scries of patent deodorisers and even combi- 
nations might be used by the side of that patented by Mr. 
Wicksteed, so as to test which produces the most valuable 
manure. 

The Rugby practice also affords data for coming to the 
conclusion as to how much land would be required for con- 
suming the whole of the sewage of the metropolis. If, for 
example, 200 acres utilise the sewage of a population of 
5,000 inhabitants, then 100,000 acres will be required to 
consume the sewage of the metropolis, estimating the 
inhabitants at 2,500,000 or 120,000, for a population of 
3,000,000. 

Engineers, also, by paying a visit to Rugby, would be 
enabled to give a close approximate estimate as to the ex- 
pense of applying the sewage of the metropolis to the 
Thames Marshes, after being drained, and to other lands in 
the neighbourhood of the capital, adapted for the continuous 
liquid manure system. They would also be able to sub- 
divide the metropolis into districts, according to the areas 
of land to which the sewage of such districts might even- 
tually be applied, it being assumed that the sewage in the 
interim is sent to the German Ocean by the main trunk 
drains of the Thames Marshes, or by any other way. 





DESCRIPTION OF THE RAILWAY ACROSS THE BLUE 
RIDGE AT ROCK FISH GAP, IN THE STATE OF 
VIRGINIA. 

By Caarres Exset, Jun., Civil Engineer. 

Tue Mountain Top Track, which passes over the Blue Mountain in 

Virginia, is probably, in many particulars, the most remarkable rail- 

road now in use, and demonstrates the capability of the locomotive 

engine traversing lofty mountains. 

The Mountain Top Track, which is scarcely known out of the 
State of Virginia, proves, by its daily achievements, that the Alps 
themselves may now be surmounted without tunnelling by the modern 
locomotive with its train. 

In fact, the engines daily running on this road, and drawing after 
them regular trains of forty or fifty tons of freight and passengers up 
grades rising at the rate of 296 feet per mile, and swinging their 


are capable of carrying the artillery and supplies of an army up the 
steepest slopes of the present road over the Simplon, and offering 
facilities to an invader that would have been deemed impossible a 
very short time ago. 

Companies are frequently deterred from prosecuting works which 
present serious physical obstacles, because they are unable to provide 
the means to overcome the ditliculties in the precise mode set down in 
their plans. But, by departing temporarily, at difficult points, from 
their ultimate designs, they can almost always evade these impedi- 
ments at small cost, whether they consist of lofty mountains which 
must finally be tunnelled, or of deep ravines which must be bridged 
over or filled up. Steep grades and curves of short radii will serve 
to carry the track over the opposing difficulties, and often enable the 
road to produce a revenue which will permit the ultimate, and some- 
times the speedy, perfection of the plan. 

There are now already many railroads languishing for want of 
means to complete certain isolated heavy works, which might be 
easily evaded for a temporary purpose by high grades and short 
curves, that would delay the trains but a few minutes, and add a 
mere trifle to the aggregate cost of transportation, and yet permit the 
company to prolong its line, and work it advantageously until pre- 
pared with means to execute, and trade sufficient to justify, the cost 
of the permanent arrangement proposed. 

These general views were fully and practically sustained by Mr. 









furnishes some important conclusions, the chief of which is | 


trains of eight wheel cars around curves of less than 300 feet radii, | 
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Latrobe, the able and distinguished engineer of the Baltimore and 
Ohio Railroad, when he passed his engines and trains over the 
mountains in anticipation of the completion of the Kingwood and 
Board Tree Tunnels. He did not permit hills or hollows to stand 
between his locomotives and the Ohio River; but surmounted the 
| difficulties and carried his work forward, and accommodated the 
public wants, and satistied the impatience of his company by a tempo- 
rary but an adequate expedient. 

The author, in face of energetic professional opposition, has success- 
fully applied the same system in Virginia, and thinks its application 
may be judiciously extended to many other works where hopes long 
deferred may be speedily realised. He does not wish, however, to be 
understood to advocate such roads for temporary use only, On the 
contrary, he is convinced that there are many points where roads of 
very high grades—grades of 200, or, in extreme cases, more than 300 
feet per mile—may be justitiably introduced for permanent use. 


OBJECT OF THE MOUNTAIN TOP TRACK, 


This track across the Blue Ridge was constructed by the Virginia 
Central Railroad Company for a temporary purpose. It forms a part 
of the great line in course of construction through Central Virginia, 
from Richmond to the Ohio, at the mouth of the Big Sandy River. 

The length of the entire route will be 430 miles; of which the 
Central Railroad Company controls 206 miles, extending from tide 
water at Richmond to the town of Covington on Jackson's River, and 
near the eastern base of the Alleghany Mountains. 

Of the 206 miles controlled by the Central Company, the State of 
Virginia, for reasons to which it is unnecessary here to allude, under- 
took the construction of the 17 miles embracing the passage of the 
Blue Ridge, and the tunnel which it had been decided should be 
formed through that mountain. 

For other reasons, which it is also unnecessary here to state, the 
progress of the tunnel and the other work which the Commonwealth 
had assumed, was not as rapid as had been expected, and as the 
interests of the Central Company demanded. That company had 
completed its own road from Riciuond. 107 miles, up to the assumed 

base of the Blue Ridge, where the State’s road commenced, and were 
; also preparing for the rapid extension of their line westwardly beyond 
| the mountain, leaving the gap which was under the control of the 
Commonwealth to be overcome by stages and teams. 

Such was the condition of things when, in April, 1853, the writer 
was appointed chief engineer of the Central Railroad Company. An 
examination of the condition of the work which had been put under 
his professional charge and that of the State, which was essential 
both to the continuity and success of the other, satistied his judgment 
that the prosperity of the entire interest involved required that the 
Blue Mountain should be crossed by the cars immediately with a 
tunnel or without a tunnel. 

The work on the tunnel, including the preparatory surveys, had 
then been in progress over four years, and it was very obvious that 
nearly or quite three years more would be required, supposing the 
same rate of progress to be continued for its completion. He so re- 
ported to the directory at their first meeting after his appointment, 
and advised them to authorise him to construct a temporary railroad 
across the mountain, to be worked by locomotive power, and to com- 
mence that undertaking forthwith. 

The suggestion was approved. A force was collected as expedi- 
tiously as possible, and the surveys were made and the general plans 
prepared before the contractors reached the ground with their men. 

The construction was commenced at a period when there was a 
most unusual demand for labour, and it was extremely difficult to 
procure an adequate supply. 

The mountain itself could furnish but little of anything needed. 
Large quantities of lumber were required to form tressels by which 
to bridge the six deep ravines indented in the slope of the mountain, 
But timber was scarce and difficult to procure. The material to be 
excavated was stubborn, the greater portion being composed of rock. 
The time required to complete the road and bring it into use was 
consequently prolonged. 

From the first breaking ground until the engines crossed the sum- 
mit was seven months. 





DESCRIPTION OF THE ROAD. 

The Mountain Top Track crosses the summit of the Blue Ridge at 
Rock Fish Gap, where the elevation of the mountain is 1,885 feet 
above tide. ‘The crest of the ridge is very narrow, and is passed on a 
curve of 300 feet radius. 

There is barely room for an engine with an ordinary train to stand 
on the summit, before the road slopes off, descending both towards 
the east and west, to the valleys on either side of the ridge. 

Western Side.—The lenzth of the descent on the western side, from 
the summit to what is here assumed to be the foot of the mountain, is 
10°650 feet, or 2 2-100th miles. 

The track descends in this distance, on the west side, 450 feet—or, 
at the average rate of one foot in 23 2-3rd feet. 

The average grade on the western slope is, therefore, 223 1-10th feet 
per mile. 

The maximun grade on the western slope is 5 3-10th feet in 100, or 
279 $4-100th feet per mile. 

On both sides of the mountain the ruling curves are described with 
a radius of 300 feet, on which the grade is 237 6-10th feet per mile. 

The excess of the maximum over the average grade is occasioned 
by the attempt to compensate, in the distribution of the necessary 
ascent, for the effect of curvature. ‘There was no experience to guide 
the author in the arithmetical determination of the influence of such 
curvature as it was necessary to introduce upon this road, and the 
proper diminution of the slope required on the curves to compensate 
for the increased traction which would there be due to the curves. On 
this point professional information is still very deficient, even for 
curves of ordinary radii, traversed by engines of common construction 
propelled at the usual velocities of freight or passenger trains. For 
such an anomalous line as the author was about to construct, there 
was absolutely no guide: and his allowance was therefore almost 
entirely conjectural. 

When the road was first opened, it speedily appeared that the differ- 
ence of 43 feet on the western side, and 58 feet on the eastern side, 
between the grades on curves of 300 feet radii and those on straight 
lines, was not suflicient to compensate for the increased traction due 
to such curvature. The velocity, with a constant supply of steam, 
was promptly retarded on passing from a straight line to a curve, and 
vr accelerated again on passing from the curve to the straight 
ine. 

But, after a little experience in the working of the road, it was 
found advisable to supply a small amount of grease to the flange of 
the engine by means of a sponge, saturated with oil, which, when 
needed, is kept in contact with the wheel by a spring. Since the use 
of the oil was introduced the difliculty of turning the curves has been 
so far diminished that it is no longer possible to determine whether 
grades of 237 6-10th feet per mile on curves of 300 feet radius, or grades 
of 296 feet per mile on straight lines, are traversed most rapidly by 
the engine. 

Eastern Side.—But the more difficult portion of the work was on 
the eastern side of the mountain, where the ascent was greater, and 
the slope, in order to reach a certain level, which became a necessary 
condition of the problem of location, was required to be greater. 

The length of the line of descent from the summit to the foot of the 
grade, is 12,500 feet, or 2 37-100th miles, 

The road descends in this distance 610 feet, or at the average rate 
of one foot in 204 feet. 

The average grade on the eastern slope is, therefore, 257 4-10th feet 
per mile. 

The maximum grade on the eastern slope is 5 6-10th feet in 100, or 
295 68-100 feet per mile. 

This maximum grade is found in a continuous line of half a mile 
in length. 

The shortest radius of curvature on this side of the mountain was 








intended to be 300 feet; but in the construction of the work a more 
abrupt curve was introduced at one difficult point, in order to throw 
the track further into the hill, and keep the embankment off a face 
of sloping and treacherous rock. At this ravine, which is found 

















January 23, 1857. 





74 


about half way down the mountain, the radius of curvature is only 
234 feet, and the grade upon that curve is 237 6-10th feet per mile. 

The total length of the track from the foot of the mountain on the 
west side, across the summit, to the foot of the mountain on the east 
side is 4 39-100 miles. But, in consequence of delays which occurred 
in the construction of other parts of the Commonwealth’s road, it be- 
came necessary to extend the track 3} miles further, running it 
around unfinished cuts and embankments at four different points, so 
that the distance actually worked by the mountain engines is about 
cight miles, 





THE LOCOMOTIVE ENGINES USED. 

This road was opened to the public in the spring of 1854, and it 
has now, in the autumn of 1456, been in constant use for a period of 
more than two and a half years. In all that time the admirable 
engines relied on to perform the extraordinary duties imposed upon 
them in the passage of this summit, have failed but once to make their 
regular trips. ‘The mountain has been covered with deep snows for 


cars. 
control of the engineer. This air cock forms an independent brake, 
exclusively at the command of the engineer, and which can always 
be applied when the engine itself is in working order. 
this power may be made ever so gradual, either slightly relieving the 
duty of the brakes on the cars, or bringing into play the entire power 
of the engine. 


THE ENGINEER. 











These guard chains are always attached as soon as the mountain 
engines, or “ climbers,” as they are called, are put on. 

When the track is in good condition, the brakes of only two of the 
cars possess sufficient power to control and regulate the movement of 
the train—that is to say, they will hold back the two cars and the 
engine. When there are three or more cars in the train, the brakes 
on the cars, of course, command the train so much the more easily. 

But the safety of the train is not dependent on the brakes of the 
There is also a valve or air cock in the steam chest, under the 


The action of 


The train is thus held in complete command. Yet no precaution 


is neglected to have all parts of the machinery always in effective 
condition—-brakes, each and all, in perfect order, every man at his 


weeks in succession, and the cuts have been frequently filled for long post, and a competent and vigilant superintendent over them to en- 


periods many feet in depth with drifted snow; the ground has been 
covered with sleet and ice, and every impediment due to bad weather 
and inclement seasons has been encountered and successfully sur- 
mounted in working the track. 


During the last severe winter, when the travel upon all the rail- | into hard ice, they will not hold. 
front of the forward drivers or in front of the middle drivers, as is, 
under the circumstances, most expedient; and the friction may be 


ways of Virginia and the northern and western States was inter- 
rupted, and, on many lines, for days in succession, the engines upon 


force discipline and command the train. 


A supply of sand is not neglected ; for, though the brakes completely 


control the train in ordinary weather, yet, when the cold is intense, 
and the track, wheels, and brakes are all covered with snow frozen 


Then, as usual, sand is applied in 


this mountain track, with the exception of the single day already | increased to whatever amount is necessary for the safety of the train. 


specified, moved regularly forward, and did their appointed work. In 
fact, during the space of two and a half years that the road has been 
in use, they have only failed to take the mail through in this single 
instance, when the train was caught in a snow-drift near the summit 
of the mountain. 

These results are due, in a great degree, certainly to the admirable 
adaptation of the engines employed to the service to be performed ; 
but they are due also, in no small degree, to the skill and energy of 


negligent or unskilful management. 
rules prescribed, and to keep within the authorised loads and speed, 


With the passenger trains there is a man at the brake on every 


platform, who never leaves his post while on the mountain, whether 
the train be ascending or descending. For the freight trains four 
brakemen are required to attend to the brakes of three cars, or five 
brakemen to those of four cars, 


Such tracks as this over the Blue Ridge are very dangerous under 
But with care to observe the 


the superintendent in immediate charge of the track and machinery. | they are quite as safe as, if they are not safer than, ordinary railways 


The locomotives mainly relied on for this severe duty were de- 
signed and constructed by the firm of W. M. Baldwin and Co., of 
Philadelphia. The slight modification introduced at the instance of 
the writer, to adapt them better fo the particular service to be per- 
formed in crossing the Blue Ridge, did not touch the working propor- 
tions or principle of the engines, the merits of which are due to the | 
patentee, M. W. Baldwin, Esq. 

These engines are mounted on six wheels, all of which are drivers, 
and coupled, and 42 inches diameter. ‘The wheels are set very close, 
so that the distance between the extreme points of contact of the 
wheels and the rail, of the front and rear drivers, is 9 feet 4 inches. 
This closeness of the wheels of course greatly reduces the difficulty 
of turning the short curves of the road. 

The diameter of the cylinders is 164 inches; and the length of the 
stroke 20 inches. 

To increase the adhesion, and at the same time avoid the resistance 
ofa tender, the engine carries its tank upon the boiler, and the foot- | j 
board is lengthened out and provided with suspended side boxes, | 
where asupply of fuel may be stored. By this means the weight of 
wood and water, instead of abstracting from the effective power of | t 
the engine, contributes to its adhesion, and consequent ability to 
climb the mountain. 

The total weight of these engines is 55,000 pounds, or 27} tons, 
when the boiler and tank are supplied with water, and fuel enough 
for a trip of eight miles, is on board, | 

The capacity of the tank is suflicient to hold 100 cubic feet of 
water, and it has storage room on top for 100 cubie feet of wood, in 
addition to what may be carried in the side boxes and on the foot- | 
board. 

To enable the engines better to adapt themselves to the flexures of 
the read, the front and middle pair of drivers are held in position by 
wrought iron beams, having cylindrical boxes in each end for the 
journal bearings, which beams vibrate on spherical pins fixed in the 
frame of the engine on each side, and resting on the centres of the | 
beams. The object of this arrangement is to form a truck, somewhat 
flexible, which enables the drivers more readily to traverse the curves 
of the road. 

There were three engines constructed expressly for this track, of 
which two answer to the description here given. The third engine 
was built by Mr. Joseph R. Anderson, of Richmond, and is an excel- 
lent machine, and capable of doing good service. Resting on eight 
wheels, and being more rigid than the others, it does not yield so 
easily to the very short curves of this track. It is therefore kept on 
hand as a reserve engine, and is frequently employed to relieve the 
regular engines of the road. 








worked with ordinary care. 


CURRENT EXPENSES OF THIS TRACK. 
The current expenses of maintaining and working this track are 


searcely as great as might be expected from its anomalous and 
difficult character. 


The ordinary consumption of fuel by one of the mountain engines, 


ascending the eastern slope of the mountain, from the foot of Robin- 
son's Hollow to the summit—a distance of 2 62-1000 miles—in which 
an elevation of 660 feet is overcome, and many curves of 500 feet 
radius are turned, is 42 cubic feet, or very nearly one-third of a cord. 
The total weight of the engine and train, or mass moved, is 70 tons. 


The cost of fuel is there two dollars a cord. 
The fuel used in traversing the whole length of the track, from the 


Greenwood Station to the western base of the mountain, a distance of 
eight miles, including both the ascent and descent of the mountain, 


s two-thirds of a cord, costing 1 dol. 33 cents, exclusive of the cost 


of firing-up. 


The total cost of working the two engines when making two round 
rips each per diem, is as follows :— 





dols. 
Two engineers, at 75 dols. each per month........seeeeee++. 150 
Six brakemen, at 20 dols. each per month....... «. 120 
‘Two brakemen, at 25 dols, each per month - 
Two firemen, at 25 dols. each per month .... 50 
Two firemen, at 17°50 dols, each per month . 35 
One machinist, at 75 dols. per month .o.ceeseeeeeeeee oes 75 
Wages of engine and train hands, per month .............. 480 
Fuel, oil. ac., for two engines, per month, when making 

each four trips & UBY.......cecccsessevccccsesecccccces BE 
830 


Annual locomotive expenses, 9,960 dol. 
MAINTENANCE OF THE ROAD. 
Salary of superintendent, per annum . . 
Two section masters, each 400 dols. .... 


















Twelve labourers (negroes) at 150 dols. 1,800 
One labourer at wood station .. coors 150 
‘Two watchmen at trestles, at 240 dols. .... 480 
One night watchman at terminus .....ceecesceseeeseeess. 36) 
Annual cost of superint and maint sevescoows GIES 


Add locomotive Expenses ceocsecseceetssecccecseseseseess 9,960 
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Cost of maintaining and working 
or per mile per annum, 1,845 dollars, 


To this total must be added of course the cost of repairing the lo- 


Duties and Speed of the Engines.—The author has never permitted | comotive engines and cars; and also the depreciation, properly due 


the power of the engines on this mountain road to be fully tested. 
The object has been to work the line regularly, economically, and, 
above all, safely ; and these conditions are incompatible wlth experi- 
mental loads subjecting the machinery to severe strains. ‘The regular 
daily service of each of the engines is to make four trips, of eight 
miles, over the mountain, drawing one eight-wheel baggage-car 


to this track, of the cars and engines and the track itself. 


The engines, when delivered to the company, were all exceedingly 


substantial, and have needed but small current repairs beyond what 
the machinist of the track has been able to give to them and to the 
cars, 
repairs of the cars—the track being worked in connection with the 


No separate account has been or could be kept of the other 


together with two eight-wheel passenger-cars in each direction. road east and west of the mountain. 


In ¢ nveying freight, the regular train on the mountain is three of 


Depreciation is always a very important item of railroad charges; 


the eight-wheel house cars fully loaded, or four of them when empty | but, while the machinery and track are comparatively new, any esti- 


or partly loaded. 

These three cars, when full, weigh with their loads from 40 to 43 
tons. Sometimes, though rarely, when the business has been un- 
usually heavy, the loads have exceeded 50 tons, 

With such trains the engines are stopped on the track ascending or 
descending, and are started again, on the steepest grades, at the dis- 
cretion of the engineer. 

Water, for the supply of the engines, has been founa difficult to 
obtain on the mountain: and since the road was constructed a tank 
has been established on the eastern slope, where the ascending engines 
stop daily on a grade of 280 feet per mile, and are there held by the 
brakes while the tank is being filled, and started again at the signal 
and without any difficulty. 

The ordinary speed of the engines, when loaded, is 74 miles an 
hour on the ascending grades, and from 5} to 6 miles an hour on 


the descent. se 


Greater speed and larger loads might doubtless be permitted with 
success; but the policy has been to work the track with perfect safety, 
to risk nothing, and to obtain and hold the public contidence. 


BRAKES, COUPLINGS, Ke. 

In recommending the use of this anomalous track for the corvey- 
ance of passengers, the author felt severely the great responsibility of 
his position. Nocare that his judgment and foresight could provide 
was neglected to secure the most perfect safety to those whose lives 
were intrusted in the hands ef the company and its agents. 

The rule was adopted that no car should be suffered to cross the 
mountain that did not possess a brake for every wheel, of power sufli- 
cient to clutch the wheel firmly and prevent its rotation, All fixtures 
by which the brakes might be acted unon by the engineer, and the 
ower conveyed simultaneously to all the wheels through a common 
- or chain, were rejected, because the giving way of this connecting 
bar would render all the brakes which were made dependent upon it 
powerless. 

The brakes were required to be inspected carelully at every trip by 
an experienced man, and to be in perfect order for service before the 
mountain engine could be attached to the train. 

The giving way of a coupling was another source of danger to be 
guarded against upon such grades; for, if the brakemen on the 
ascending train should be neglectful, and fail to apply their brakes 
when a coupling bar or bolt should break, the disengaged car might 
be carried down the grade 

To guard against this danger, reliavle couplings were provided for 
all the cars; and, for further security against the possibility of such 
an accident, two powerful tug chains were attached as extra couplings 
between the locomotive and the forward car, and also between each 
two separate cars, which are reserved couplings, coming into service 
only in case the regular coupling bar or its connexions should part. 
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mate of that item which might be here offered would be altogether 
speculative—while the object of this paper is to present only ascer- 
tained and reliable facts. 


The author does not wish to close this brief description of a road, 


which, though built for a temporary purpose only, he thinks is likely 
to exercise a material influence on many future works, without duly 
acknowledging his obligation to those gentlemen whose co-operation 
materially aided in the rapid progress and great success of the work. 
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98. James NEWALL, Bury, Lancashire.—Dated 16th January, 1854. 
111. Henry Cor.ert, Summer-hill, Dublin.—Dated 17th January, 1854. 
113. Bevan Grcrek Storer, London.—Dated 17th January, 1854. 
115, Epwarp Lorp, Todmorden, Yorkshire.— Dated 18th January, 1854, 
121. Epmuny Suarpe, Swadlijcote Potteries, near Burton-on-Trent. 
Dated 18th Janvary, 1854. 
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135. CaaRLes WitLIaM Row.ety RickarD, Great Charlotte-street, Black- 
friars-road.—Dated 19th January, 1854. 

126. Grorce Henry Burst, Offord-road, Barnsbury-park, Islington.— 
Dated 19th January, 1854. 

129. Joux Norton, Cork, Ireland.—Dated 19th January, 1854. 


Notices te Proceed. 

211. JoHANNES NEUENSCHWANDER, Berne, Switzerland, ‘‘ Certain improved 
processes of preparing milk to be preserved.”—Petitiun recorded 10th 
September, 1856. 

2123. James Hupson, Halifax, Yorkshire, ‘‘ Improvements in whetting or 
setting ‘ printers’ doctors’ and other straight edged tools or instru- 
ments 

2128. Joun TaLzot Pitman, Gracechurch-street, London, ‘ Improvements 
in the construction of iron bridges.”—A communication. 

2130. ALBERT DemeRit Bisuor, Hanover House, Maryon-road, Charlton, 
Kent, ‘‘ Improvements in derricks for raising sunken ships and other 
heavy bodies from below water, and moving heavy bodies from one place 
to another.” — Petitions recorded 11th September, 1856. 

2143. WiLuiaM WuiTtLe, Smethwick, Staffordshire, “New or improved 

inery for the facture of nails.” 

2149. Curisroruer Hit, Great Western Railway, Chippenham Station, 
** Improvements in the manufacture of lubricating matters.”—/etition ve- 
corded 13th Septenber, 1856. 

2154, Jean Baptiste Justin Lassiz, Rue de ]'Echiquier, Paris, “‘ A new 
system of wrial navigation.”—/etition recorded 1th September, 1856. 

2160. Robert Eumy Garroop, Chelmsford, Essex, ‘‘ Improvements in 
stopeocks and valves for the drawing off and passage of air, gas, steam, 
water and other fluids, or for any other purpose for which the same may 
be applicable.” 4 

2171. Joskri GILBERT MARTIEN, Newark, New Jersey, United States, 
‘*Improvements in the manufacture of iron.”—Vetitiuns recorded 16th 
September, 1856. 

2172. Rozert Burns, Liverpool, “‘ Improvements in bone mills.” 

2174. Davip Cricuton, and JAMES Catucart, “ Improvements in looms 
for weaving.” 

2177. WILLIAM FREDERICK SritTLE, Birmingham, ‘‘ A new or improved 
spindle for braiding and plaiting machines.”— Petition recorded 17th Sep- 
tember, 1856. 

2200. ARCHIBALD TEMPLETON, Skinner-street, London, and Joun Lawsoy, 
Glasgow, ‘‘ Improvements in the manufacture of pile fabrics.” 

2203. Epwarp Fincu, Bridge Works, Chepstow, ** Improvements in the 
construction of wrought-iron masts, bowsprits, yards, booms, gaffs, and 
spars, and in rigging ships.”— Petitions recorded 19th September, 1856. 

2225. Joun GeorGe TayLor, Glasgow, ‘“‘ Improvements in fastenings, con- 
nectors, and couplings, and in the application thereof.—/etition recurded 
23rd Septenber, 1856. 

2233. SamMUEL CALLEY, Brixham, Devonshire, ‘ Improved composition and 
compositions for coating and covering surfaces, particularly the bottoms 
of ships and vessels.”—Petitioa recorded 25th September, 1856. 

2256. MARIUL PELLEN, Rue d’Anjou St. Honoré, Paris, ‘* Rendering im- 
permeable by gas caoutchouc, gold beaters’ skin, paper, gauze, and 
similar materials used for things adapted to receive an ascending force, 
such as balloons, wrostic machines, toys, &c., by the application of a 
peculiar varnish.”"— Petition recorded 26th September, 1856, 

2343. James Hincks, Birmingham, Warwickshire, ‘‘ A new or improved 
manufacture of metal boxes.”—/etition recorded 7th October, 1856, 

2350. WinLiaAM WarD, Warrington, Cheshire, ‘“ An improved manufac- 
ture of woven fabric.”—Petition recorded 8th October, 1856. 

2415. ALFRED TooTH, Mincing-lane, London, ‘‘ An improved process for 
bleaching malt, whereby the colour is rendered more suitable for the 
aw of pale or bright malt liquors.”—/etition recorded 16th October, 
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2422. Joun GREEN, Charlotte-street, Portland-place, Marylebone, London, 
“An improved cooking apparatus,.”— Petition recorded 17th October, 1856. 

2555. Louis Urion, Nancy, France, “ Improvements in match boxes or 
holders.” — Petition recorded 30th Octobe rv, 1856. 

2594. Louis Union, Nancy, France, “‘ Improvements in machinery for the 

facture of teh and match boxes.”—Vetition recorded Sth 
November, 1856. 

2626. James Dickinson, Blackburn, Lancashire, ‘ Improvements in 
machinery or apparatus used in the preparation of cotton or other fibrous 
substances for spinning.”—/etition recorded 8th November, 1856. 

2699. JouN AITKEN, Islington, London, “ Improvements in the furnaces 
employed in the manufacture of iron or other metals. — Petitions recorded 
14th November, 1856. 

2866. Tuomas CRABTREE, Halifax, Yorkshire, “Improvements in card- 
setting machines, and in certain machinery or apparatus employed in the 
construction thereof, which apparatus is also applicable to similar pur- 
poses.” — Petition recorded 3rd December, 1856. 

2999. GrorGE MILLER CLARKE, Goldington, Herts, “ Improvements in the 

fact of Ided candles.” — Petition recorded 18th December, 1856. 
$030. Tomas WiLks Lorp, Leeds, Yorkshire, ‘‘ An improved mode of dry- 
ing flax, tow, hemp, silk, cotton, and other yarn, in the process of dress- 
ing, warping, sizeing, beaming, and preparing yarn for weaving.”— 
Petition recorded 27th December, 1856. 

3097. RICHARD ARCHIBALD Brooman, Fleet-street, London, “‘ Improvements 
in manufacturing articles of earthenware and other ceramic materials, 
and in the machinery and apparatus employed therein.”—A communica- 
from Madame Sen@que.—Pet ition recorded 30th December, 1856, 

3102. Witulam Bray, Folkstone, Kent, ‘Improvements in traction 
engines.” 

3103. CHARLES Wye WILLIAMS, Liverpool, “ Improvements in apparatus 
for mechanically charging furnaces with fuel.”—Petitions recorded 31st 
December, 1856. 

* —. PETTIGREW, Glasgow, ‘‘ Improvements in the manufacture of 

re 








23. — Baro, Govan, near Glasgow, ‘‘Improvements in planting 
eS. 

23. NicoLaus CHARLES SzERELMEY, Bermuda-place, Bath-road, Queen’s- 

road, Peckham, Surrey, “Improvements in preparing combinations of 
materials for rendering walls and other structures waterproof.” — Petitions 
recorded 2nd January, 1857. 

$1, ALEXANDER ANGUS CROLL, Harold’s Wood Lodge, near Romford, Essex, 
“Improvements in the manufacture of coal gas.”— Petition recorded 3rd 
January, 1857. 

4. Tuomas Homes, Pendleton, Lancashire, ‘Improvements in the pre- 
vention or consumption of smoke in furnaces and fireplaces.” 

47. Louis ANnroineé Rirrersanpt, Warwick-street, Regent-street, London, 
‘‘ Improvements in the treatment of substances containing earthy phos- 
phates." —Vetitious recorded 6th January, 1857. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
ef their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
16th January, 1857. 

1297, 7d.; 1200, 3d.; 1304, 6d.; » Od.; 1317, 3d.; 1818, 5d.; 
1319, 3d.; 1320, 3d.; 1321, 7d.; 1: .; 1324, 9d.; 1325, 5d.; 1326, 
6d. ; 1327, 8d. ; 1330, 6d. ; 1331, Gd. ; 1382, 3d. ; 1333, 3d.; 1 
8d, ; 1336, 1ld. ; 1337, 1s. 4d. ; 1338, 7d. ; 1339, 3d.; 1240, Sd. ; 1343, 10d. ; 
1344, 3d. ; 1346, 3d. ; 1350, 2s. 5d.; 1851, 3d.; 1352, Gd. ; 1353, 3d. ; 1354, 
3d. ; 1355, 3d. ; 1356, 9d. ; 1357, Sd. ; 1358, 5d. ; 1360, 7d. ; 1365, 7d. ; 1366 
10d. ; 1367, 10d. ; 1373, 7d. ; 1374, 3d. ; 1375, Td. ; 1376, 3d. ; 1377, 10d. 
1379, 3d. ; 1380, 7d. ; 1381, Gd. ; 1383, 10d. ; 1384, 7d.; 1385, 3d.; 1389, 
10d. ; 1402, 3d. ; 1403, 3d. ; 1411, 1ld.; 1412, 3d. 

* Specifications will be forwarded by post on receipt of the amount of priee 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 













1334, 4d. ; 1335, 








ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

1462. Extas Roprnson Hancock, North Frederick-strect, Dublin, “ Mecha- 
nism connected with engines to be worked by steam or other motive power.” 
—Dated 21st June, 1556. 

The patentee describes certain hanism for ging reciprocating 
into rotary motion, composed of racks and tocthed wheels, &c., arranged 
in such manner as to require drawings to illustrate it. 

470, Jauzs Arxinson LonGripGr, Fludyer-street, Westminster, London, 
Obtaining and applying motive power for the conveyance of minerals, 


pumping, and other purposes in mines in which ive or is requi r 
P Dated 33rd June, — in mine ich motive power is required. 
This invention of impr s in ing and applying motive 
power for the conveyance of minerals and other purposes in mines, con- 
sists in the use of compressed air forced into suitable reservoirs, by 
means of a head of water acting on pumps or other apparatus suitable 
for the purpose. The water may be pumped up by the ordinary pump- 
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ing engine of the mine, or a separate engine may be used for the pur- 
pose. Instead of obtaining compressed air in mines as a motive power 
by a head of water, as above described, the air may be compressed by an 
engine or suitable machinery above ground, and then conveyed by pipes 
to the reservoirs in the mine. After the air is compressed the patentee 

ti further ts its expansive force by the application of heat, 
and he employs the force of the air, so compressed and heated in mines, 
for the purpose of hauling by the use of locomotive engines actuated by 
such compressed air. Or stationary engines actuated by such com- 
pressed and heated air may be employed for hauling or for other pur- 
poses in mines in which motive power is required. 

1472. Jonn Mixer, Drogheda, Ireland, “ Furnaces for more effectually 
consuming the smoke, and economising the fuel employed therein,”— 
Dated 23rd June, 1856. 

This invention consists in adapting to furnace doors two sets of metal 
plates, arranged and disposed at opposite angles to each other ina 
skeleton door or metal frame, for the purpose of preventing radiation of 
heat outwards from the furnace fire, and at the same time admitting air 
into the furnace to support combustion. 

1491. Micnart Aten, Cavendish-grove, Wandsworth-road, Surrey, 
“ Arranging and working the slide valves of steam-engines,”"—Dated 23rd 
June, 1856. 

This invention relates to the balancing of slide valves. Each valve is 
suspende:l by a link to a rod passing through a stuffing box formed in the 
cover of the valve-box of the engine. The rod is connected at its other 
end toa lever which, at its other end is attached to a piston-rod of a 
steam cylinder or chamber, which has a piston within it, on one side of 
which steam presses, and on the other side it is relieved from pressure by 
communicating with the condenser of the engine, or otherwise. The 
amount of pressure of the steam on the slide valve is somewhat more than 
the amount of pressure on the balancing piston or surface in the cylin- 
der or chamber above mentioned, in order that the slide valve may be 
pressed to its seat sufficiently to cause it to work steam tight.— Jot pro- 
ceeded with. 

1496. Tukorito ScuEeLtER, Waedenschweyl, Confederation of the Swiss, 
* Obtaining and applying motive power.”—Dated 25th June, 1856. 

The inventor employs two shafts or spindles free to revolve in suitable 
bearings, one being in a vertical and the other in an inclined position. 
On the upright shaft he mounts a pinion, which gears into the teeth of a 
weighted toothed-wheel, or disc, mounted on the inclined shaft on the 
toothed disc, and near its periphery are four weights working in guides, 
the two opposite weights of each pair being connected together. Over 
the pinion on the vertical shaft is mounted a wheel of larger diameter 
than the pinion, which, in coming in contact with one of the weights on 
the disc, forces the weight back, and thereby pushes up the opposite 
weight connected to it, thus altering the centre of gravity of the weighted 
disc, which, in endeavouring to recover its equilibrium, makes a portion 
of arevolution, and so brings the next weight in contact with the wheel 
on the vertical shaft, which forces this weight back in like manner, as 
before, pushes the opposi ding weight up so that the weighted 
disc again revolves, brings the next weight up to the wheel, and so on. 
The vertical shaft has a fiy-wheel mounted on it, and power to drive 
machinery, or otherwise, is derived from this shaft.— Not proceeded with. 

1575. Epwin Travis, Oldham, Lancashire, and Josern Louis CasaRTBLLi, 
Manchester, ‘* Steam-engines.”— Dated 5th July, 1856, 

This invention relates to densi gi and in a certain 
novel arrangement connected with the air-pump and condensing appa- 
ratus, for the purpose of effecting more perfect condensation of the steam, 
and also more effectually freeing the engine of air, This is accomplished 
by a novel construction of air-pump, whereby it b the d 
also, the action of the air-pump being reversed, the valve or lid opening 
on the under side, Hitherto the single-acting air-pump has lifted the 
water by the immersion of the bucket, the closing of the lid of which in 
its ascent has carried the water upon its upper surface, and has dis- 
charged the same through a delivery valve in the upper part of the pump 
barrel. In the improved arrangement the water is depressed by the 
descent of the bucket, and is discharged through a suitable valve in the 
lower part of the pump barrel, forcing all the uncondensed steam and 
air along with the water out of the air-pump. The admission of steam 
and the water for injection is accomplished in the ordinary manner, with 
this exception, that both are admitted direct into the upper part of the 
air-pump, passing through the bucket in a condensed state into the lower 
portion of the air-pump, and discharged as above-described, entirely 
dispensing with the necessity of an ind Jent d 

1580. Pac. CHARLES Joseru Leonce DE ComBerres, Lyons, France, ‘‘ Steam- 
engines.”—Dated 5th July, 1856. 

This invention consists in causing steam to act upon a pendulum to 
make it vibrate, and in communicating power to a crank, through a con- 
necting rod affixed to the shaft of the pendul The pendul is sus- 
pended from a shaft supported in bearings in a suitable frame, and has 

d to it at opposite sides two pipes. At opposite ends of the 
frame, and near the end of the course of the pendulum are two other 
fixed pipes, which are secured by, and enter into the pendulum pipes. 
Slide valves worked by projections upon a boss on the top of the pendu- 
lum shaft admit steam into and cut it off from the fixed pipes. Steam 
being admitted into one of the fixed pipes rushes into one of the pendu- 
lum pipes, and impels the pendulum towards the opposite fixed pipe, the 
steam escaping out of the pendulum pipe into the atmosphere. The 
return stroke is similarly performed, and the vibration is thus continued. 
This invention is susceptible of several modifications. — Not proceeded with 

1596. Pavt Cuarves Josern Leonck pk ComBettes, Lyons, France, “‘ Rotary 
steam-engines.”—Dated 7th July, 1856. 

This invention consists in the construction of a rotary-engine, in which 
the centre is open, the steam being admitted into an annular chamber 
and acting upon one piston only, fixed upon a wheel keyed to a shaft 
through which power istransmitted. In causing the stop or abutment to 
rise and allow passage to the piston, and to fall immediately after its 
passage, by steam let into a suppl 'y cylinder at the proper mo- 
ment, by suitable gear worked by the engine, and connected to slide valves. 
Also in an arrangement of valves and passages whereby the engine may 
be driven forward or reversed at will, the steam being in every case 
admitted through one and the same slide-valve, and allowed to escape 
through one end of the same exit valve. And, finally, in packing the 
three sides of the piston with spring packing, and in causing the sides of 
the periphery of the revolving wheel to revolve round or carry with them 
spring packing, whereby friction will be less than in ordinary rotary 
engines.— Not vroceeded with. 


Crass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 
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1402. WitutaM Mason, Pembroke Dock, Pembroke, ‘‘ An improved row- 
lock for boats.”—Dated 13th June, 1856, 

This invention is formed of metal, and consists of a frame which 
embraces the two sides and covers the top of the gunwale of boats, and 
which carries at top two rests forming a crutch for the oar to work in. 
To secure the rowlock in its place mortice holes are made in both sides 
of the frame and in the gunwale through which bolts are passed and 
secured by hooks or pins. It is found advisable to place a plate of metal 
on the inside and outside of the gunwale, when of wood, at the parts 
where the rowlocks are to be fitted, to obviate any inconvenience which 
might arise from the wood swelling.—Not proceeded with. 

1418. Epovarp Gveriy, Paris, “A self-acting apparatus for working 
railway brakes.—Dated 16th June, 1856. 

This invention consists in making use of the pressure exercised on the 
buffer springs of the wagons of a train, when the engine driver shuts 
up the throstle valve, and causes the brake of the tender to be tightened. 
A resistance is thus produced ahead of the train, which is rendered 
available to lock up all the wagons provided with self-ecting brakes 
The apparatus cannot well be described without reference to the 
drawings. 

1419. Wmuram Henry Bariow, Derby, and WitttamM Hexry Woopnovsr, 
Parliament-street, Westminster, ‘‘ Connecting and securing the ends o1 
rails of railways,”—Dated 16th June, 1856. 

The chains employed are each made in two parts, which is not in 
itself new ; the interior of the chair is formed to receive two fish plates 
in addition to the rail, and a screw bolt passes through the two jaws of 
the chair, through the rail, and through the two fish plates. Where 
joint chairs are used, the chairs are made wide, and have two holes 





through each of the jaws for screw bolts—so that one bolt passes 
through the end of each rail, as well as through the fish plates and the 
jaws of the chair. The fish plates are also bolted to the rails by other 
screw bolts passing through them, and it is found advantageous when 
using fish plates in connecting the ends of rails of railways, to employ 
plates with two or more female screws therein, in place of separate nuts 
for each screw bolt used. 

1420. JAMES BALL Mannix, Westminster, London, ‘ Applying locomotive 
power to the working of inclines.”—A communication.—Dated 16th 
June, 1856. 

This invention consists in causing a rope or chain to be secured on 
each side of the rails or metals, through the medium of tightening 
screws and fixed piers at each end of the incline of the permanent way, 
in such manner as to pass round and impinge tightly upon the peri- 
pheries of the driving wheels. or duplicate wheels attached to the driving 
shaft for that purpose; the slipping or imperfect adhesion of the 
wheels upon the rails as at present being prevented thereby, by the 
circumferential friction of the ropes or chains upon the peripheries of 
the said wheels, 

1431. WitutaAM Barnton, High-street, Bilston, Staffordshire, “ Rolling 
rails for railways.”—Dated 17th June, 1856. 

This invention relates to the rolling of T rails, or rails the under side 
of which is flat. And the invention consists in arranging the rolls for 
rolling such rails, so that each time that the rail is rolled flat the under 
side of the rail shall be brought to a concave or hollow form, which 
hollow is again filled when the rail is rolled on edge by the metal which 
is displaced from the throat of the rail.— Not proceeded with. 

1432. ALExanpER Depart, Rue de Bercy, Paris, “ Brakes for railways. 
Dated 17th June, 1856. 

This invention consists in so arranging the brakes of a railway train 
that, at the will of the guard or any other person, skids or shoes may be 
brought under the wheels of each of the carriages composing the train. 
For this purpose a horizontal shaft is employed, which passes the whole 
length of the train, and it is suitably coupled between the carriages. 
On this shaft, within the frame of each carriage, are fixed drums, from - 
which chains pass to levers, which at their lower ends carry the skids or 
shoes. When the shaft is allowed to turn, so as to unwind the chains 
from the drums, the skids or shoes drop under the wheels; and when 
the shaft is turned, so as to wind up the chains, the skids or shoes are 
raised; and when up they are prevented from again descending by a 
lever or instrument which locks the handle by which motion is given to 
the shaft. And the inventor arranges apparatus by the side of the line of 
arailway, at a short distance from each station, which displaces this 
locking lever, and sets the shaft free so as to bring the skids under the 
wheels.— Not proceeded with. 





CLass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §c. 

1210. Epwarp Greencrss, Glasgow, N.B., “Textile and pulpy materials.” 
—Dated 2ist May, 1856. 

The matters to be treated are steeped in a solution of calcined barytes, 
either in the state of carbonates or sulphates, strontium, or calcium, 
and upon removal from such steep they are found to be heavier, whiter, 
and generally more valuable for manufacturing purposes than unheated 
substances of a similar kind.— Not proceeded with, 

1211. Cuartes pe Joncu, Lautenbach, Guebwiller, France, “Separating 
and assorting combed fibres of different lengths.”— Dated 21st May, 1856. 

The patentee lays the siricks of combed fibres on retaining or holding 
surfaces, suitably constructed for retaining the shorter fibres while the 
longer fibres are being withdrawn, and he draws out first the longest of 
the fibres from the opposite ends of the strick. He then draws out the 
next longest fibres, and so continues the operation until all the lengths 
of fibres composing the strick are in succession removed. Reference to 
the drawings is essential to a full description of the invention. The 
patentee claims, Firstly, the method of treating combed fibres as 
described. Secondly, the use of a tapering combed surface for pre- 
senting combed fibres or surfaces to a series of nipping or drawing off 
rollers arranged on opposite sides of the taper comb. 

1214. Witu1am Epwarp Newron, Chancery lane, London, “ Machinery for 
spinning or twisting fibrous substances.”—A communication.—Dated 21st 
May, 1856. 

This invention consists in the application to all kinds of spinning 

machinery of what the inventor calls a whistle, which is somewhat similar 
to the tube ployed in hinery for spinning cotton, and to that 
used in carding engines for carding wools. In the improvement which 
constitutes thisinvention, the tube is mounted between the drawing 
rollers and front roller, in such manner that it can neither rise nor fall. 
This whistle is composed of a tube provided with a pulley which is 
actuated by means of a band driven in any convenient manner, This 
tube is mounted in a fixed bearing or support, and at about the middle 
it is provided with a pin which passes through it and offers an obstruc- 
tion to the passage of the sliver in a straight line. As the sliver passes 
through the tube it is necessarily bent out of the straight line by the pin 
which passes across the tube, and to this latter and rotary motion is 
communicated by means of the pulley and strap above mentioned. By 
means of this obstruction the sliver is obliged to turn with the tube, and 
therefore is vigorously twisted between the drawing rollers and the 
obstructing pin, but when it passes beyond this latter the twist comes 
out of the sliver, so that when the sliver arrives at the front rollers there 
is no twist in it, and it is ready to receive the proper amount of twist 
from the bobbin and flyer. This whistle or tube serves to prevent the 
fibres of the yarn from rolling round or enveloping the drawing roller or 
pressing roller. It also serves to cause all the filaments of the slivers to 
be incorporated therewith, and to take up and solidify all the down 
which might otherwise project from the surface of the sliver,— Not pro- 
c4eeded with. 

1220. Wittram Ricuxtizu Honors, Manchester, “ Machinery or appa™ 
ratus for manufacturing loop-pile fabrics.— A communication,—Dated 22nd 
May, 1856, 

This invention consists of interlooping a single or second thread in 
the common process of knitting, so that a loop shall pass through every 
alternate loop of each range of loops, A thread extending across the 
loops, and projecting from the surface of the knitted fabric made by the 
thread which is interlooped, termed the “ napping thread,” causes a 
pile to be raised by means of a napping cylinder. In making this im- 
proved fabric the main yarn or thread may be of one material such as 
flax, cotton, or hemp, whilst the napping thread or yarn may be of the 
same or entirely different material. If the main body of the fabric 
consists of cotton with a woollen napping thread knit into it, an excel- 
lent fabric suitable for many useful purposes will be produced, The 
mechanism consists of introducing in combination with the ordinary 
loom or machine a wheel having each alternate tooth partly filled, the 
said wheel working a circular pivot, and each alternate tooth of the 
wheel being partly filled or omitted. The first pivot will only act on 
each alternate needle, leaving eacn alternate thread to form the pile and 
pass outside. The nap is raised on the material by a revolving card at 
the point of the needles when the stitch falls over. 

1226. Rowert Bec, Glassford-street, Glasgow, “ Ornamental fabrics,”— 
Dated 22nd May, 1856. 

This invention consists in the manufacture of a cotton fabric con- 
sisting of two plies of cloth or printing surfaces with filling threads or 
yarns laid and woven in between them for the purpose of making the 
fabric thick and soft or spongy, and preventing the colours which may 
afterwards be printed upon either side of it passing through to the other 
side, and a cotton fabric consisting of two plies of cloth with filling 
threads laid or woven in between them, and having both or either of the 
sides or surfaces of such fabric printed. 





1227. Cuan.es Dewrcx, Stanley-street, Leicester, ‘‘ Rib-frame or rib- 
machines, for producing fancy hosiery.”— Dated 22nd May, 1856 
This invention relates to that portion of the rib-machine or rib-frame 
commonly known as the machine needle-bar, and consists in the applica- 
tion of a second or auxiliary bar likewise fitted with needles resting 
upon, and connected with, the machine needle bar by means of suitable 
hinges. The needles of the auxiliary or upper needle-bar reach down to 
the needles of the under or machine-bar, so as form an uniform line or 





row of under bar and upper bar needles placed alternately and at equal 
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distances from each other. The upper or auxiliary bar, with its 
needles, may be held in this position by means of a spring or weight. 
The hinges by which the two needle-bars are connected allow of the 
upper bar needles being raised or turned back slightly from between the 
under bar needles, so as to form a separate row or range of needles 
which may be moved or racked laterally to the right or to the left, and 
again lowered into a line with the range of the under bar needles, that 
is to say, the needles of the upper bar first resting on the right hand of 
the under bar needles can be raised or turned back slightly, and then, 
after being racked to the left, may be lowered again to the left hand side 
of the needles in the under bar, and vice versi. By the combination of 
this second or auxiliary needle-bar, and its movements with the machine 
needle bar a new communication of loops, which are called double cross 
loops, is effected, and a great variety of changesin the patterns of the 
various fabrics can be produced. 





Ciass 4.—AGRICULTURE. 

Including Agricultural Engines, Windl Impl. 

Manures, &c. 

1547. Joun Hay, Hay’s Mill, Leith, and James Hay, Edington Mills, 
Berwickshire, ‘‘ Production of pearl barley.”—Dated Ist July, 1856. 

This invention consists in reducing barley between a pair of mill- 
stones, after it has been first reduced partly by a barley mill, and then to 
finish in a barley mill, by which expedition and economy are obtained.— 
Not proceeded with. 

1566. Davip Curwoop, Grocers’-hall-court, London, ‘ Horse rakes, which 
improved rakes may also be rendered applicable for scarifying land.”— 
Dated 3rd July, 1856. 

This invention consists in mounting the rake teeth or tines on an 

angular or A-shaped frame. ‘The traction of the horse may be at the 
apex of the angle, in which case the frame is furnished with a shield 
placed above and immediately behind the tines, against which shield the 
hay or other crop as it is raked up presses, and is guided so as to be 
thrown off on either side of the machine, This machine or rake as it 
progresses throws the gathered crop off on either’side, and leaves it in 
two continuous rows. Instead of gathering the crops in two rows, the 
rake may advance with the apex of the angular frame in the rear, 
which will gather the whole breadth of crop towards the middle of the 
rake. A portion of the frame is made without teeth or tines at the 
apex of the angle, to allow the gathered crop to escape from the frame, 
in which case it will be left inone row up the middle of the path 
traversed by the rakes. Shafts are adapted to drag it in the direction last 
described. The frame is mounted on two hind wheels, placed within the 
breadth of the rake, and one at the apex, all fitted to vary and regulate 
the height of the frame from the ground. Two hand levers are fitted 
80 as to be adjusted according to circumstances; by these hand levers the 
attendants walking behind can tilt the machine, and raise the tines 
further from the ground. By fixing another series of teeth or instru- 
ment suitable for scarifying the ground the sume arrangement and form 
of machine is applicable for that purpose. Instead of gathering the 
crops in two rows, one on either side, or in one row in the middle as 
described, the tines and shield may be so inclined to the course of the 
rake as to throw off the whole breadth of crop embraced by the rake on 
one side, and so gather it in one row.— Not proceeded with. 

1579. JAMES ALEXANDER MANNING, Inner Temple, London, “ Manure.”— 
Dated 5th July, 1856. 

This invention relates to the manufacture or production of an arti- 
ficial manure or fertilising agent for general agricultural purposes from 
the waste matters of towns and other localities, combined with other 
ingredients hereinafter specified; and in practically carrying out the 
said invention the patentee makes use of various waste matters and 
other ingredients which, for the convenience of specific description, are 
divided into the following classes:—The first class consists of blood, 
bones, offal, hoofs, horns, and skins of animals slaughtered in public 
or private slaughter houses; meat condemned as unfit for human food ; 
cattle, horses, asses, pigs, slaughtered at knackers' yards or other places, 
or which have died by disease or accident ; other dead animals, such as 
dogs, cats, rats, and other vermin. broken victuals and bones from 
prisons, union workhouses, hotels, eating-houses, and private establish- 
ments ; the fatty matters of refuse meat from poultry markets, butchers’ 
shops, hair, wool, old articles of horn, horn dust, old leather articles, 
such as boots and shoes, and skinning matters of every kind. The second 
class comprehends fish of every kind, fresh or stale, from markets, 
private fishmongers, or fish curers, more particularly the offal of fish, 
such as the heads, tails, bones and guts, or entrails, and such as is obtain- 
able at the great fish-curing establishments of the United Kingdom ; and 
also the cake or refuse of whale and seal blubber, after the oil has been 
expressed therefrom. In the third class are the refuse of vegetable 
markets and all the waste or refuse of vegetables or leguminous matters 
used as food; damaged, diseased, or decayed vegetables and fruits; 
damaged flour and marine plants, particularly that known by botanists 
as the fucus nodosus. In the fourth class are marine plants, tanners’ 
spent bark, saw dust, leaves, berries, old matting, old sacks and tar- 
paulin, rushes, woollen and linen rags, and waste cotton hemp, flax, and 
paper. In the fifth class are fecal matters from privies and cesspools, 
which have no connexion with the drains or sewers of towns, and all 
animal excrements. In the sixth class are cow wash, stale urine, also 
the diluted or undiluted urine from public urinals, railway stations, and 
factories, and gas liquor, or the liquor from the gas purifier, as well as 
all other liquids ining an ian solution; and finally the 
seventh class consists of certain manufacturers’ waste matters, such as 
the refuse animal charcoal from sugar refineries, and from the prussiate 
of potash factories, the chips or cuttings of skin from glue factories, and 
the chippings, dust, and shavings of horn and whalebone, used lime from 
gas purifiers, the scum from sugar boilers, and the waste water from 
public lavatories or washing-houses, as also the factories in which oily 
or saponaceous matters are employed. In treating the matters mentioned 
under the said seven classes for the manufacture or production of manure 
according to this invention, the animal and vegetable substances 
alluded to may not always be subjected to the action of fire, sometimes 
all, and particularly some of them, are subjected to the process of dis- 
solving or reduction by sulphuric acid alone; but the patentee reserves 
to himself the right of treating them by acid alone, as well as by the 
action of fire in the first instance, and afterwards by acid. All the 
animal substances are subjected to the action of fire in closed retorts of 
the ordinary form, but which, when constructed for any of the matters 
except blood, are formed with a concavity in their bottom surfaces for 
the collection of fatty matters, which are drawn off by pipes into a vessel 
placed for their reception, Each retort is fitted with a tube on the top, 
to allow the nitrogenous or ammoniacal vapours to ascend and pass into 
a vat or vessel charged with sulphuric acid. In these vats or vessels the 
nitrogenous or ammoniacal vapours are fixed and solidified, and con- 
verted by the action of the acid into minute crystals of sulphate of 
ammonia, After this the dried blood from the blood retorts, and the 
partially carbonised animal matters, together with bone ash, are placed 
in dissolving pits, which may be conveniently constructed of brick work 
and cement, either in the ground or upon the factory floor, there to be 
@ ssolved by means of sulphuric acid, ‘To the masses undergoing solution 
in this way are added the matters mentioned in the second, third, and 
fitth classes. The matters mentioned in the sixth class are subjected to 
distillation in large iron stills, and the nitrogenous or ammoniacal 
vapours pass by means of a pipe connected with the still pipe into the 
bottom of a sulphuric acid receiver or chamber, lined with lead, and of 
a convenient form, being by preference deep and narrow, The sulphuric 
acid becomes charged with minute crystals of sulphate of ammonia, and 
it is acid, so charged, which is by preference used in the dissolving pits 
before referred to. In order to set free all the nitrogenous or ammoniacal 
vapours held in solution in the urine and other matters mentioned in the 
sixth class, a sufficient quantity of cream of lime is injected by a force 
pump or other suitable means into each stiil, as soon as the contents are 
in a state of ebullition. Great economy of time and labour results from 
this simple expedient, all the nitrog or jacal vapours being 
forced into the sulphuric acid at one operation, it being unnecessary to 
repeat the boiling as has hitherto been practised in sulphate of ammonia 

The matter in the dissolving pit becomes reduced to a gelatinous 
semi-fluid mass, andin order to bring it to a proper consistency, and 
render it fit for the drying stove, it has added to it the matters mentioned 


ts, Flour Mills, 














in the fourth and seventh classes, those of the fourth class being previously 
prepared in the following manner :—A quantity of the fucus nodosus or 
other marine plant, or of any of the matters mentioned in the fourth 
class, are placed in a furnace of the kind known as a “black ash fur- 
nace," and consisting of a large arched oven communicating with the 
fire, the flames and gases from which run along one side so as to throw 
their heat into the oven. After the materials have been subjected to the 
action of the heat for about an hour, the whole mass is well stirred 
with a long iron rod or stirrer,’ and the oven door is then closed again, 
and in about another hour the whole is raked out in the form of a 
finely pulverized charcoal. By this means the sea weed is prevented 
from tluxing, as in the making of kelp, which would involve the 
necessity of grinding to obtain the powder. The charcoal obtained in 
this way, together with the matters mentioned in the seventh class, are 
added to the masses in the dissolving pits, and the whole is well stirred 
with iron rakes to bring it to a uniform thickness, and to cause the 
absorption of any excess of acid over and above that absorbed in the 
dissolving process, After r ining quiet a sufficient time two or 
three hours, more or less, the whole is thrown out with the spade upon 
a drying stove covered with fire brick or fire clay, so as to evaporate the 
moisture, and when it is sufficiently dry it is passed through sieves or 
riddles, and then packed into bags for the farmer's use. 

Horse rakes.”—Dated 5th 





1582. Tuomas Smiru, Bredfield, Suffolk.—* 
July, 1856. 

This invention consists in combining with each of the wires or teeth 
a counterbalance weight tending to raise the wires or teeth from the 
land. By this arrangement sufficient strength can be obtained without 
increasing the pressure of the wires or teeth on the land. 

1592. Wituram Co.rorxe, Cambridge, Bristol.—‘‘Construction of press 
wheel rollers and clod crushers.”—Dated 7th July, 1856, 

The patentee makes the wheels or discs of unequal diameters, and 
arranges them loosely on a common axle, placing them alternately a 
wheel or disc of the smaller, and then one of the larger diameter, until 
a sufficient number is placed on the axle to make up the required 
breadth of rotating pressing surface. Inthe larger wheels ke forms the 
central hole (to receive the axle) of a three sided figure, and of such 
size as will permit of these wheels preserving, when in action, the same 
mean ground level as the wheels of smaller diameter, whose position 
with respect to the ground is determined by the elevation of the axle of 
the roller to which they are fitted as usual. By this arrangement the 
large wheels will be caused to make an irregular or intermittent axial 
movement as the implement is drawn over the ground, and at intervals 
slip on their axle in a direction parallel to the line of draft, while the 
other or smaller discs will continue to rotate regularly. Any earthy 
matter therefore that may adhere to the pressing surfaces of the roller 
will, by this irregular movement of the larger wheels, be immediately 
cleared off, and an accumulation of mould or earth on these surfaces 
will be completely prevented. 


1593. Henry Smutu, Brierley-hill Iron Works, near Dudley, Worcestershire, 


“ Manufacture of harrows.”—Dated 7th July, 1856. 

This invention consists in attaching the tines or tangs of harrows to 
the framing of the said harrows, by cottering or otherwise, fixing the 
said tines or tangs to plugs fixed to the framing of the harrows, the 
said plugs entering cavities made in the shoulders of the tines or tangs 
for their reception, and the parts of the said framing being held 
together independent of the said tines or tangs. 


Cass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 


ments, Glass, Paint, House Fittings, Warming, Ventilating, &c. 


1620, See Class 10, 
1621. DANIEL WebSTER HAypbEN, Glasgow, N.B., “ Fastenings for window 


shutters.”—Dated 9th July, 1856. 

Instead of loose and complex fastenings the present invention provides 
for the obtainment of complete security by means of details, which are 
always retained in their place, and can never be mislaid or lost, whilst 
the acts of fastening and unf; ing are simple and almost automatic. 
The external holding bar of the shutter is jointed or otherwise fitted by 
one end to the wall or other stationary part of the building, and to secure 
the other or free end of this bar to retain the shutter, there is fitted up 
inside the wall or window frame, at the part corresponding to the holding 
position of the bar, a grooved piece of metal, having a sliding catch or 
detent piece set within it to hold the actual fastening pin. The grooved 
holding piece is screwed or otherwise immovably attached to the inner 
face of the shop wall or window frame, and it has upon it a short em- 
bracing dovetailed or square surfaced piece. This embracing piece serves 
to retain the vertically sliding detent piece, which has its edges formed 
to suit those of the recess containing it. The detent is passed in from 
below, and it is stopped from rising too far by a flange upon the stationary 
piece which carries it. The lower end of the detent is notched to fit the 
annularly grooved end of the holding pin, wkich is passed through the 
wall or window frame from the outside, and through a hole in the 
stationary piece for that purpose. A short blade or other spring is also 
attached to the bottom of the stationary plate to press by its upper free 
end against the inner protruded end of the holding pin. When the bar 
is to be adjusted for fastening up the shutter, the pin being passed into 
its hole from without, its inner end presses against the spring and relieves 
the detent, which then falls, and its notehed end drops upon the annular 
groove in the pin, and retains the parts with perfect security.—Not pro- 
ceeded with, 








Crass 6.—FIRE-ARMS, &c. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 


ments of War or for Defence, Gun Carriages, §c. 
1608. ALFRED VINCENT Newron, Chancery-lane, Middlesex, ‘‘ Repeating 
fire-arms.”"—A communication, — Dated 8th July, 1856. 

This invention relates to fire-arms in which the rotating many- 
chambered cylinder works upon an axle parallel with the barrel. The 
first feature of this invention consists in the employment of a toggle 
connexion between the cylinder or the rotating recoil shield and the 
stock, for the purpose of effecting a longitudinal nt of the 
cylinder to make it clear the barrel in rotating, and to force it up into a 
tight connexion therewith after the rotating movement has been effected, 
the toggle connexion being operated by means of a finger lever under 
the stock. The second feature of the invention consists in placing a 
regulating screw between the forward end of the above mentioned toggle 
and the rotating recoil shield or cylinder, for the purpose of adjusting 
the connexion between the cylinder and barrel. The third feature of 
the invention consists in combining the dog or catch by which the 
rotation of the recoil shield and cylinder is effected with the toggle, in 
such a manner that it is operated by the bending of the toggle to let the 
cylinder move back. The fourth feature of the invention consists in 
causing the cylinder by its back sliding movement to throw itself at one 
period into a stay ratchet relationship, and at another period into a 
locked connexion with a spring stopper. 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, &c. 


1612. Lovis Bayer, Soho, London, ‘ An improved stuffing to be used in 


place of hair, &c.""—Dated 8th July, 1856, 

This invention consists in the employment for the above purpose of 
vegetable fibre obtained from the colonial plantain tree, or musa paradi- 
siaca, The inventor causes the fibre to be taken from the tree by any of 
usual methods, and subsequently submitted to the ordinary processes of 
dyeing, curling, carding, or otherwise.— Not proceeded with. 


1614. Henry Pigort, Glasgow, N.B, ‘ Hats, &c.”— Dated Sth July, 1856. 


This invention relates to the arangement and construction of hats and 
other coverings for the head, in such manner as to secure a good easy fit 
of the hat upon the head combined with free and thorough ventilation. 
The lining of the hat, that is to say that part of the internal fitting 
which actually bears upon or against the head, is attached in the usual 
way to the hat, near the brim thereof for the greater part of the way 
round, but the portion bracing the ples and forehead is not 
directly attached to the hat body, but a thin space is left to admit the 





1522. 





air, and to allow of the self-adjustment of the lining to the shape of 
the head at that part. Instead, however, of leaving the front part of 
the lining entirely detached from the hat body, thereby allowing of its 
being pushed towards the inner end of the hat, and so becoming dis 
arranged, two plies of material are interposed between the lining and 
the hat body.— Not proceeded with. 


1622. Timotuy Jerome, Great Hampton-street, Birmingham, ‘ Improve- 


Soctenh 





ments in buttons for or ting or g dresses, as also in loops 
for attaching or holding buttons on garments when in use.”—Dated 9th 
July, 1856. 

The nature and purpose of the first part of these improvements in 
buttons has for its object the rendering them more ornamental in their 
appearance ; at the same time the method of making admits of the style 
or character of the button being greatly diversified, such buttons being 
applicable for ladies’ dresses or gentlemen's coats, according to the 
manner in which they may be made up. The Second part of the improve- 
ments in buttons relates to such as may be termed vest buttons, and con- 
sists in covering the shel] or back and edge of such buttons with a woven 
fabric, and applying to the same suitable shanks, flexible or otherwise, 
the front or centre being composed of real or artificial preciess stones, 
pearl, ivory, bone, glass, wood, or other suitable hard, compact material, 
capable of being polished, or otherwise nicely finished on its surface, 
moulded, cut, or otherwise formed. And, Thirdly, the improvements 
refer to the description of buttons known as shirt or linen buttons, such 
buttons being intended to be secured by being sewn through and through 
from the front, and made in such a manner that a small wire bar is 
placed across the shank hole or openings in the shell and dise at the back 
of the button, for the thread by which the button is attached to ride on, 
the bar being held by arim or flange formed around the hole of the front 
or back shell, or passed through the fabric forming the centre of the 
back. Fourthly, these improvements relate to the class of buttons used 
for fastening or securing trousers, and known as trousers buttons, and 
the improvements in such description of buttons consists in the form of 
the back, and in the manner of forming the holes so as to avoid cutting 
the thread by which they may be attached, as also in the manner of 
putting the parts together of which such buttons are composed, so as to 
form ashoulder or neck at the back for the garment to ride on. And, 
lastly, the improvements relate to metallic loops for attaching buttons to 
such garments as are usually submitted to the process of washing, 
whereby the buttons may be readily removed for that purpose, and the 
improvements in such loops consist in cutting them out from sheet metal 
in such a form that a bar is provided for passing through the eye or 
shank of the button where it is retained by a spring catch, and in cases 
where economy is an object. Button loops are found somewhat in the 
form of the letter S or Fig. 8, with an indentation in the middle for the 
shank of the button to ride on. This kind of loop would do well made 
from wire planished down at the indentation in the middle. 


1626. Moss Derrizs, Houndsditch, “ Lamps.”— Dated 9th July, 1856. 


This invention consists of a peculiar combination of parts of a mode- 
rator lamp, which, by reason of the novel manner in which the oil 
vessel is constructed, the interior thereof may be more readily cleansed, 
and again put together, than those heretofore made, and also, by reason 
of the manner in which the rising or supply tube descends to, or nearly 
to, the bottom of the oil vessel, that spurting of the oil which was 
heretofore consequent on air getting under the piston is prevented. 


Crass 8.—GAS. 


Including eeeee Apparatus and Processes, Meters, Regulators, 


'urifying Apparatus, &c. 


1565. See Class 10. 





Ciass 9.—ELECTRICITY.—None. 
Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1280. See class 3. 
1454. See Class 2. 
1514. CuarLes Aveustts PRELLER, Lant-street, Southwark, ‘ Improve- 


ments in unhaiting and preparing skins, and in tanning.”—Partly a 
communication.—Dated 27th June, 1856. 

This invention consists in the employment of cod oil, horse grease, or 
other fatty or greasy substance, in combination with lime and soda, or 
other alkali, for the purpose of unhairing skins and for preparing them 
for tawing or tanning ; and in the employment of cod oil, horse grease, 
or other fatty or greasy substance in combination with soda, or other 
alkali, and the usual materials containing tannic acid (such as oak-bark, 
minosa bark, terra japonica, cutch, divi-divi, sumach, &c), for the pur- 
pose of tanning. Warm water is employed for making the solutions and 
extracts of these materials, and the skins are agitated while immersed in 
the liquid, either in cylinders with projections or pegs on their inner 
surface, and kept rotating, or in open vessels or pits, or by manual 
labour, or by any other suitable means. For the purpose of preparing 
the skins cod oil, or other fatty substance, is added to a solution of lime 
and water. And for tanning the patentee uses extracts of the materials 
containing tannic acid, made with warm water, and carbonates of soda 
and oil or grease. 


1515. Joun Henry Jounson, Lincoln’s-inn-fields, Middlesex, ‘‘ Production 


of carbonate of barytes.”— A communication from E. P. T. T. Moulluc, and 
L. J. Gauthier, Paris.—Dated 27th June, 1856. 

This invention consists in decomposing an aqueous solution of the sul- 
phuret of barium by the aid of carbonic acid gas, assisted by the pre- 
sence of a certain quantity of potash, soda, or other alkali. In this pro- 
cess the carbonic acid unites with the barium, and carbonate of barytes 
is precipitated, leaving, however, a slight excess of sulphate of barytes. 
The sulphuric acid unites with the alkali, and a sulphate of that alkali is 
held in solution. 


1516. DonaLp Betuunr, Cambridge-terrace, Hyde-park, Middlesex, ‘‘ Ap- 


paratus for separating the more fluid particles from the more solid of 
various bodies.”—Dated 27th June, 1856. 

This invention consists in the employment of centrifugal force in a 
vessel or chamber, cither entirely or partially closed, by means of suit- 
able mechanism actuated by water, steam, animal, or other power, and 
the employment of heated air in such vessel or chamber.—Not proceeded 
with, 


1519. Epwarp Browy, Henry-street Works, Sheffield, York, ‘‘ Improve- 


ments in the casting of sailors’ and other pocket-knife handles and 
scales.""—Dated 28th June, 1856. 

This invention consists in the casting of the two scales or hafts to- 
gether by a union of the metal with the two scales or hafts on the back- 
part of the pocket-knife handle.—Not proceeded with, 


1520. George Waite, Laurence Pountney-lane, Cannon-street, London, 
Vy ? 


“An improved poultice.”— A communication from Dr. Anteime, France.— 
Dated 28th June, 1856. 

This invention consists of a small bag or satchel of linen, or other suit- 
able material, which bag is filled with tinder, agaric, or amadow, in g 
suitably divided or pulverised state, and which imbibes any medicamental 
liquid required.—Not proceeded with. 

Bevan GeorGe SLorer, Kentish-town, London. “ Improvements in 
reezing, refrigerating, and cooling, and in the machinery employed 
therein.” — Dated 28th June, 1856, 

This invention consists in freezing, cooling, and refrigerating, by in- 
tense cold, produced by the expansion of air, and in arrangements of 
machinery therefor. The refrigeration is effected thus :—At each stroke 
of the piston of a steam-engine, or other prime mover, a volume of 
cooled air, at about 15 1b. pressure, rushes into a cold reservoir, and by 
its rapid expansion to upwards of eight times its volume becomes in- 
tensely cold. It is immediately further expanded to sixteen times, more 











or less, its volume and upwards by theaction of the piston of an exhaust 
ing cylinder, becomes colder, and communicates its intense cold to pipes 
forming the cold reservoir. The returning stroke of the piston condense’ 
the expanded air contained in the cylinder, and discharges it inte the 
atmosphere, 














January 23, 1857. 





THE ENGINEER. 














1523. Ronert Rep, Glasgow, ‘Treatment or paration of oils to be 
used for lubricating.”—Dated 28th June, 1856. 

This invention consists in giving such oils an 
solving gutta percha therein.—Not proceeded with. 

1524. Epwin Travis, Oldham, Lancashire, and Joseru Louis CASARTELLI, 
Manchester, ‘‘ Apparatus for testing or ascertaining the lubricating qua- 
lity of oils or other unctuous substances.”—Dated 38th June, 1856. 

This invention consists in a certain novel arrangement of mechanism 
for testing the lubricating quality of oils, &c., by means of the friction 
created between the internal surface of a conically-formed cup and the 
external surface of a corresponding cone, exactly fitting the shape of the 
cup (after the manner of a cup and ball),—Not proceeded with. 

1525. Witt1am McApam, Glasgow, “‘ Manufacture of articles of clay and 
such-like plastic substances.”—Dated 28th June, 1856. 

These improvements relate to the arrangement of combination of parts, 
forming apparatus to be used in place of what are commonly called the 
potters’ wheel and potters’ moulds. Two moveable headstocks are sup- 
ported by a horizontal bed of cast-iron or other suitable material, with a 
capability of being moved thereon the required distance by racks and 
wheels. One of the said headstocks has a revolving spindle, similar to a 
turning lathe, and is furnished with a cutter suitable to cut out and press 
the clay as held in position. This cutter being withdrawn, a support- 
ing frame is then drawn into position, to carry a portion of clay to form 
the bottom or support to the article to be produced; the other moveable 
headstock carries a spindle, with a cutter capable of being set at right 
angles thereto. The two spindles work in opposite directions—the one on 
the outside, the other on the inside, completing the forming or cutting 
of the bottle or other vessel in the bottom. A stationary frame, fixed on 
a horizontal bed, and closing in parts properly hinged to admit of the 
bottle or other vessel being easily taken out, gives the external figure» 
and into which the proper quantity of clay is put. When the operation 
is commenced this frame stands between the two moveable headstocks, 
and it can be changed according to the form or kind of vessel wanted, the 
cutters on the moveable headstocks being at the same time arranged to 
suit. 

1529. See Class 4. 

1534. CoxngeLivs Moriarty, Nelson-street, Greenwich, Kent, ‘ Construc- 
tion of tube brushes used in cleaning the tubes of marine, locomotive, 
and all kinds of multitubular boilers.”—Dated 30th June, 1856. 

This invention consists of the construction of brushes in such manner 
that the wire, hair, or whalebone constituting the brushing or scrubbing 
part of the instrument, is placed in a compact mass, in the form of a 
screw or helix, which has sufficient pitch and space between the thread or 
threads of the screw to admit of the brush being screwed in through the 
ferrule of the tube. This space between the threads of the screw also 
affords room for the soot and dirt detached inside the tube to lodge, and 
be drawn out with the brush. 








increased body, by dis- 


1535. WitLiam Henry Luprorp, Fredworth, Gloucestershire, “ Brooms and 
brushes.” —Dated Ist July, 1856. 

This invention consists in a peculiar mode of arranging and fixing hair, 
bristles, fibre, or like materials, in the heads or stucks of brushes and 
brooms. The inventor makes a groove in the face of the head or stock, 
into which he runs the glue, pitch, or other adhesive matter, and having 
arranged the required quantity of bristles or fibre on a suitable plate or 
bar, over which another plate or bar can be laid, and clamped or screwed 
thereto, to hold the same in temporary position, he is enabled to insert into 
each groove successively the entire quantity requisite to fill the same, and 
80 on throughout, until each groove is similarly supplied. The ends of the 
heads may be closed with wood or other suitable means. A like result may 
be obtained by laying a series of lathes beside each other the required 
length of the stock, and facing the back of each stock with wood.—Not 
proceeded with. 





1542. Joun Lacey Davits, jun., and Jonn BroapseEnt, Manchester, “Um- 
brellas and parasols.” —Dated Ist July, 1856. 

In this invention grooves, flutes, or channels are formed for the reception 
of the stretchers or distending arms and ribs or rods of the umbrella or 
parasol when closed ; and in order that they may fall into their respective 
grooves, they are secured at the top notch near the top of the stick at the 
ordinary place with wire, passing through them and round a whee! top or 
top notch, the collars or flanges of which may project inwards or outwards, 
80 that the ends of the ribs be retained in their proper position, each at 
the bottom of its groove. The slide or runner which is used to elevate the 
stretchers and open the umbrella is also so formed, having a joint in each 
groove, that the end of each of the ribs and rods and their stretchers being 
attached to the runner, will be held down to the bottom of their respective 
grooves or channels. 


1543. Grorck Harvey and ALeXaNpER Harvey, jun., Glasgow, 
paratus for boring and drilling.” —Dated Ist Juiy, 1856. 


** Ap- 
This invention relates to machinery or apparatus more particularly 
adapted for drilling or boring the bolt holes in the circumferential por- 
tions of railway wheels for fixing the tyres, but which machinery or ap- 
paratus is also applicable, under suitable modifications, for drilling or 
boring holes for various purposes in various situations. According to a 
convenient modification of such machinery, a horizontally-acting drilling 
spindle is fitted up, with suitable driving pulleys and gearing, upon a 
slide which is made adjustable as to height, upon a vertical cast-iron 
pillar or pedestal. The wheel to be drilled is set during the operation 
upen a number of anti-friction rollers, arranged at the base in front of 
the drilling spindle. The wheel is simply run in on rails to these anti- 
friction wheels, which can be adjusted to suit wheels of various diameters, 
and which allow the wheel to be turned round to bring the different poiats 
of the tyre opposite to the drill. The drill is adjusted as to height, so as 
to be pointed directly to the centre of the wheel, and when the wheel is 
brought up to the drill a clamping-arm connected to the pillar is made to 
euter inside the rim of the wheel so as to hold it firmly up to the drill. 
1548. Matnew Hitt Loam, Nottingham, “ Meters for measuring water and 
other fluids.”—Dated Ist July, 1856. 

This invention has for its object improvements in meters for measuring 
water and other fluids. For this purpose suitable compartments or 
chambers are found in each apparatus or meter. It is preferred that 
each meter should be composed of two chambers, each divided by a fixed 
partition, so as to form four compartments for receiving and measuring 
the water or other fluid which is allowed to flow into and out of the 
meter. On either side of each of the fixed partitions is a flexible dia- 
phragm, and there are perforations through the fixed partitions in order 
that the water or other fluid which is placed between the two moveable 
fiexible diaphragms may pass from one side to the other of the fixed par- 
tition. A suitable opening is made from the exterior to the interior of 
the fixed partition, in order to introduce a quantity of water or other 
fluid between the two flexible diaphragms, which opening, when the 
meter is in use, is kept closed. The two flexible diaphragms, which are 
on either side of a fixed partition, are connected together at their 
centres, but are kept ata distance apart by a rod which passes through 
a tube, which, with centre plates of metal, are screwed together. Or the 
diaphragms may be otherwise combined. The tube by which the two 
flexible diaphragms on either side of a fixed partition are combined slides 
freely through their fixed partitions; hence, when water is allowed to 
flow into a compartment on one side ofa fixed partition, the water or 
other fluid contained between the two flexible diaphragms of that fixed 
partition is pressed through the fixed partition ; and the compartment on 
that side of the fixed partition becomes full of the water or other fluid to 
be measured, and then on water or other fluid being admitted to the 
compartment on the other side of that fixed partition, the water or 
other fluid between the flexible diaphragms will be driven back through 
the fixed partition, and will force out the water or other fluid upon the 
first-mentioned compartment, and thus will the water or other fluid con- 
fined between the two flexible diaphragms be alternately driven from one 
side to the other of the fixed partition, and thus be the means of 
measuring the water or other fluid which flows into and out of the com- 
partments of the meter,—Not p oceeueul with. 
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1549. Jonn Heme Jeumeen, ‘Lincoln’ 's-inn- fields, lente, Cast steel. "—A 
communication from J. Jackson and Son, St. Seurin, France.—Dated 2nd 
July, 1856. 

According to this invention the hammering, rolling, and working of 
the metal subsequent to its withdrawal from the puddling furnace, and 
the several re-heatings attendant on such operations, are entirely dis- 
pensed with. The metal, after having been decarbonised in the puddling 
furnace, is either conveyed direct to the fusing crucibles, whereby a 
saving of time is effected, or it is plunged into a tank or running stream 
of cold water. In the latter case the metal, after being thus suddenly 
cooled, is reduced to powder or grains by hammers or stampers, and is 
then put into the fusing crucibles. The puddling or decarbonising fur- 
naces may, for convenience, be arranged near to the smelting furnace, 
and flames from the decarbonising furnace may be made to heat the cru- 
cibles in the fusing furnaces with which the decarbonising or puddling 
furnaces communicate, suitable dampers being fitted thereon to open or 
close the communication, as found desirable. The crucibles are arranged 
circularly round the fire-grate of the fusing furnace, on a suitable shelf or 
ledge for that purpose. The flames, which pass freely round the sides and 
tops of the crucibles, escape from the heating chamber of the furnace to 
the chimney, by radiating passages which open into an annular flue com- 
municating with the chimney ; and in order that the heat may be the 
same, or nearly the same, in all parts of the heating chamber, the pas- 
sages on the chimney side of such chamber are smaller than those on the 
opposite side, that is to say, they gradually increase in size as they are 
further from the chimney. Suitably closed apertures above the crucibles 
enable them to be introduced and withdrawn with facility, and enables 
them to be inspected when necessary. The ash-pit may be closed when 
requisite, and a blast of hot or cold air introduced therein to feed the 
furnace.—J ot proceeded with. 


1550. Josern Henry Van Henoet, Chaussée de Malines, Anvers, Belgium, 
” ~ cae for raising and lowering bodies in mines.”—Dated 2nd July, 
1856. 


This i invention consists in the employment of two upright grooved rack 
supports and guides placed in the shaft, and in applying to the cage or 
bucket an arrangement of catches acted on by springs, by means of 
which, in the event of the chain or rope to which the cage is suspended 
breaking, it is held to the sides of the rack support. 

1558. WILLIAM WILLIAMSON and JAMES CocHRAN STEVENSON, South Shields, 
** Evaporating saline solutions.”—Dated 2nd July, 1856. 

This invention has for its object the prevention of the incrustation of 
salts on the heating surface of the evaporating vessel, when the same is 
heated by fire applied to the sides, and not at the bottom of the evapo- 
rating vessel. In the centre of the vessel or pan the patentees place a 
vertical axis, to which are fixed projecting arms, which nearly reach, but 
does not touch, the side of the pan ; and by the revolution of these arms 
they maintain a continuous circular motion of the contents of the pan, 
thereby preventing the salts which are formed from adhering to the sides 
of the vessel or pan, At some convenient place in the pan or vessel a 
communication is made from the pan or vessel to another vessel, through 
which the heated saline solution, and the salts in suspension pass. The 
salts subside, and the liquor returns through the same or another com- 
munication to the evaporating pan or vessel. The salts are fished out of 
the settling vessel by hand labour, or any other suitable mechanical 
means. 

1559. Wrtt1am Henry Hvupnarpv, Hemus-terrace, King’s-road, Chelsea, 
Middlesex, “ Manufacture of articles for lighting domestic and other fires.” 
—Dated 2nd July, 1836. 

This invention relates to the manufacture of articles commonly known as 
fire-lighters, and consists in a particular mode of forming and combining 
together the several pieces of wood of which such said fire-lighters are 
made; that is, so that they can be made to lock or fit into each other 
without the extraneous aid of any foreign, independent, or adventitious tie, 
ligature, or other fastening. 

1562. ALFRED Vincent Newton, Chance nee, London, ‘‘ Manufacturing 

rope or cordage.”—Dated 2nd July, 1 

This invention relates, Firstly, to an’ improv ed method of driving the 
strand flyers of the laying machine, when they are arranged to rotate 
upon their own axes, and revolve around a common axis, in the fashion 
of what is termed the sun and planet motion, which improved method 
affords facility for varying at pleasure the speed of rotation of the flyers 
upon their own axes relatively to that of their revolution around the 
common axis, for the purpose of varying the twist of the strands without 
the necessity of stopping the machinery to do so, Secondly, to an 
improved method of securing the strand cans in flyers, whereby great 
facility is afforded for replacing the empty cans by full ones. Thirdly, to 
a certain improved means of stretching the rope as fast as it is laid. 
The invention cannot be completely described without reference to the 
drawings. 

1565. Joun Cates Haut Prince, Upper North-place, 
London, “ Improvements in glass chandeliers, lustres, 
means used in lighting.”—Dated 3rd July, 1856. 

These improvements relate to the production upon the glass ornaments 
employed in the composition of such means of lighting, when a clear or 
uncoloured glass is employed, effects corresponding with the use of 
coloured and more costly glass, as also of metal, by which economy, 
besides improved appearance, is obtained. The glass, whether cut or 
otherwise, is coated on the inside, or that which is not intended to be 
exposed to view, with gold or silver (in leaf by preference) and then pro- 
tected from injury by a coating of varnish or other suitable matter.— 
Not proceeded with. 

1570. THomas CHANDLER, Paradise-street, 
stand.”—Dated 4th July, 1856. 

This invention relates to a lever stand or tilt, which is mounted and 
somewhat nearly balanced on a central fulcrum on which it is tilted to 
alter the position of the cask as required. The cask being nearly on a 
balance, the tilting is easily effected. ‘The cask is also very readily horsed 
or put in position, in which it is held by a ratchet arm taking into a 
fixed stop on the base of the stand. 

1572. Rosert Luke Howarp, White-cross, London, ‘‘,Valves for regulating 
the flow of fluids.”—Dated 4th July, 1856, 

This invention relates to a peculiar construction and arrangement of 
valves more particularly applicable for regulating the flow of water down 
water-closets, and for eusuring a supply of water sufficient on all occa, 
sions to flush the closet effectually. The same arrangement of valve is 
equally applicable to other purposes where a definite minimum amount 
of fluid is desired to be run off at each opening of the supply valve. The 
improvements consist in the employment of a disc valve (which constitutes 
the supply valve) faced with leather or other suitable material, in con- 
junction with a valve piston of a peculiar construction working water- 
tight in a short cylinder. This cylinder is closed at the bottom, and the 
piston which works within it is composed of a ring through the centre of 
which is passed the stem of a valve, afree passage being left between the 
stem and the inner surface of the opening, so that the water may flow 
freely through it when requisite. Immediately above the piston, and 
fixed on the stem, is a conical valve which fits on to the opening in the 
piston, this opening serving as a valve seat to the conical valve, A stop is 
fixed on the bottom of the stem, to prevent it from being drawn through 
the piston when pulled up to open the valve. 
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The upper edge or lip of 
the cylinder forms the seat for the supply valve, and when this valve is 
down no water can enter the closet, the inlet or supply pipe opening into 
the cylinder below the valve; but when the pull is drawn up to flush the 
closet, the supply valve is raised, and the piston is drawn up with it. 
The act of drawing up the piston opens the conical valve contained 
therein, and allows the water to enter below the piston by the central 
opening formed in it. When the pull of the closet is pushed down, the 
supply valve and piston descend by the action of a weighted lever, and 
the descent of the valve stem closes the conical valve on the piston, 
whereupon the water contained below it can only escape by means of a 
small groove or slot made down one side of the conical valve or its seat, 
As this slot is very small the water will require some time to flow through 








it under the pressure of the valve and weighted lever, during which time 
the disc or supply valve will remain open until the water below the piston 
has flowed through the small slot before referred to. The time required 
for the descent or closing of the supply valve will depend of course on the 
size of the slot through which the water has to flow. 

1574. Lovuts Cornipes, Trafalgar-square, Charing-cross, London, ‘‘ Cement- 
ing and uniting together plain or ornamented surfaces of glass, or in 


uniting suriaces of glass to surfaces of metal or other material.”—-Dated 
4th July, 1856. 


This invention consists in the use and employment for such purpose of one 
or other of the following improved transparent cementing compositions or 
solutions, which are operated upvn in an air-tight apparatus of a certain 
construction, into which the materials to be united are placed after the 
contact surfaces thereof have been coated with the cementing mixture, 
Aud further, in exhausting the air by any suitable means from the 
chamber containing the materials to be united ; and, lastly, in the appli- 
cation of heat to the said chamber. Cement No. 1 is composed of four 
parts of gum damar, or other transparent gums or resins, mixed with 
one part of spirits of turpentine or other solvents. Cement No, 2 is com- 
posed of one part gelatine, one part sugar, and eight parts water, No. 3 
cement is composed of four parts gelatine, one part sugar, four parts 
water, and 1-16th part of creosote, thoroughly mixed and incorporated 
together. 

ue, Jens Foss, Manchester, “Cutting and sawing.”—Dated 5th July, 

856. 

In the improved cutting and sawing machine, the cutter is formed of 
two thin steel blades, the edges which are made plain or indented accord- 
ing to the nature of the substances to be operated upon. These two 
blades are brought in contact with one another, or nearly so, they being 
passed between two pair of adjustable rollers, placed the one pair above, 
and at a convenient distance from, a table or support for the material 
that is to be cut, and the other pair under the said table, The blades are 
stretched over two pulleys, the one pulley above the top set of rollers, 
and the other under the bottom set. When one of these pulleys is set in 
motion by any suitable means, as a crank and treadle, or otherwise, the 
cutting blades will be caused to move in opposite directions, and this 
motion may be made either continuous by giving the driving pulley a 
rotary motion, or alternating by communicating to the pulley an oscillat- 
ing motion. The necessary stiffness of the cutting part of the blades is 
obtained through the check constantly exercised by one blade on the * 
other, and the right degree of tension is produced by varying the distance 
between the top and the bottom pulleys. As the two blades are cutting 
in opposite directions, or against one another, it will be seen that the 
material, being pulled against the edges of the blades, will be acted upon 
in a manner similar to that produced by a pair of shears or scissors, The 
pulleys and other working parts of the machine are fixed in @ suitable 
framework, and a table is applied at a convenient height for supporting 
the material that is being cut, the said table having a slit or opening for 
the blades to pass through.—Not proceeded with. 

1578. Jossru Lewras and Joun Humpnreys, junior, Manchester, “ Appa- 
ratus for holding and releasing cords, chains, bands, or bars.” —Dated Sth 
July, 1856, 

This invention consists in certain improvements upon the apparatus 
for holding and letting go cords, chains, or bands, for which letters patent 
were granted to the patentee, Joseph Lewtas, on the 17th day of 
September, 1855. The cords, chains, bands, or bars to be held or 
released pass between a moveable roller, ball, or block, and a fixed plane 
or surface ; and the slots described in the specification of the letters patent 
above referred to for guiding the roller or block are dispensed with. 

1581. Jean Maniz Lerestu, Paris, “ Extracting liquids and solid or pasty 
matters.”—Dated Sth July, 1856, 

This invention relates to the extraction of liquids and solid or pasty 
matters by means of compressed air, The inventor first compresses air in 
a vessel, and causes it to communicate through a pipe to another vessel 
in which are the matters to be extracted. This vessel is hermetically 
closed except to the aforesaid pipe, and to a pipe which descends to nea 
the bottom thereof. Upon o; g communication between the com 
pressed air chamber and the other vessel, the contents of the latter will 
be driven out through the exit pipe into barrels or other receivers with 
which the exit pipe communicates. In the emptying of fecal matters the 
passage leading them into the receiving vessel must be closed by a slide, 
valve, or otherwise, when the emptying is to be performed.—Not pro- 
ceeded with, 

1583. Lorenzo Buackston®, Lawrence-lane, London, “Corks and bungs.”— 
A communication. — Dated 5th July, 1356. 

The object of this'invention is to facilitate the cutting of corks and 
bungs of cylindrical and conical forms. To this end a rotating tubular- 
shaped cutter is employed, the same being mounted ona hollow axle 
through which a plunger is free to pass for the purpose of pushing eu 
the cork when cut. The hollow axle carries a pulley, which is driven by 
a strap from any prime mover. The blank or square of cork to be cut ia 
pressed up tothe cutter by a dise carried by a sliding shaft that is mounted 
opposite to the cutter, This shaft is connected by a crank-bar with the 
plunger that enters the cutter at its rear end. On the slab of the cork 
being pressed up to the rotating cutter by the disc of the sliding shaft, a 
circular cut will be made therein, and a bung or cork will be quickly 
formed, and pass into the interior of the hollow cutting instrument. The 
act of withdrawing the dise from the cutter to prepare for a second cut 
will cause the advance of the plunger, and the formed cork will, by that 
means, be forced out of the cutter. Instead of a tubular cutter, a segmen- 
tal-shaped cutter may be used. When it is designed to cut conical or 
taper corks the tubular cutter is slit into segments, and its cutting end is 
bevelled off to produce a perfect knife edge. In operating with this cutter 
a cut equal to the diameter of the cutter will first be madein the cork, but 
as the cutter advances, the lateral pressure of the wood will cause the 
segmental portions composing the cutter to close upon each other, and 
thus gradually reduce the diameter of the cut. 

1585. Ronert Miciwarp, Patricroft, Manchester, “An oye instru- 
ment which may be used as a screw-key or gauge.” — Dated 7th July, 1856. 

This invention consists in the application of a polygonal stop-piece to 
regulate the opening between the fixed and the sliding jaws forming part 
of the instrument. 

1504. James HorsFaLt, Birmingham, “ Manufacture of wire rope.”—Dated 
7th July, 1856. 

This invention consists in manufacturing wire rope wholly or partially 
of hardened and tempered steel wire. 

1507. Epwarp Cnar.tes Hra.ey, Sidmouth-lodge, Old Brompton, Middle- 
sex, and Epwakp E.tis ALLEN, Strand, London, “ An improvement in 
preparing for use veneers, paper, and ’ other fabrics, or sheets made of 
fibres.” —Dated 7th July, 1856. 

This invention has for its object an improvement in preparing for use 
veneers, card-paper, or! any sheets made of fibres, and consists in corru- 
gating such veneers or sheets. The mode of operating upon veneers or 
sheets made of fibres varies with the nature of the wood from which the 
veneers are cut, and with the materials of which the sheets are made, 
In corrugating veneers different modes of operating may be practised, 
either separately or combined, according to the nature of the wood used 
In the first mode the veneers are covered either on one side or both sides 
with some woven fabric, such as canvass or cotton, which is glued or 
otherwise cemented to the veneers, and which has the property of pre- 
venting such veneers from splitting during the operation of corragating 
them. The veneers when covered are subjected to the process of corru- 
gating, which is done by passing them between corrugated rollers, such 
rollers having the corrugations cut in them in the direction of their 
lengths. Or, instead of employing rollers, as above described, cast-iron 





or other dies may be used, having the corrugations formed in their faces. 
These dies are gradually brought together, and the veneer is subjected to 
severe pressure for some considerable time, until the corrugations be- 
come permanently set. During these operations, either with the rollers or 
dies, the veneers are sometimes subjected to the action of high-pressure 
steam, or they may be immersed in water kept at a high temperature, or 
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instead of being immersed, may be subjected to the action of a stream of 
hot water ; or, lastly, may be simply kept at a high temperature, without 
being in contact with either water or steam. It should be observed that 
in some cases when veneers are subjected to the action of high pressure 
steam, hot water, or are otherwise heated, that it is not necessary to 
cover such veneers with any woven fabric. On the other hand, the pa- 
tentees have corrugated veneers when simply covered with the fabric, 
and without being submitted to the action of heat. Veneers, when cor- 
rugated, are stripped of the canvas or other covering on at least one side, 
when such covering has been placed on both sides, and the surface of the 
veneer is then rendered smooth, and afterwards French polished, or other- 
wise finished as desired. In corrugating sheets made of fibres, such as 
card-paper, papier-maché, or other like materials, the modes adopted vary 
with the material employed, as also with its thickness when finished. 
Thin sheets, for ornamental purposes, may be corrugated by simply 
pressing them between corrugated rollers, and subjecting the sheets to 
pressure whilst between such rollers ; or they may be corrugated with 
dies instead of rollers. The sheets may be treated with steam or hot 
water, or the rollers or dies may be heated in order to facilitate the pro- 
cess ; but this will not always be necessary where the sheets are thin, 
say 1-32nd of an inch thick. In the formation of thicker sheets they 
may be made in moulds, similar to the ordinary method of forming plain 
papier-maché sheets, only having the moulds with corrugated surfaces. 
The moulds may be of wood, iron, or other material, with a covering of 
fine wire gauze fixed thereto, the iron or wooden moulds having nume- 
rous openings formed in them for the purpose of giving free access to 
the water pressed from the pulp. When strong fibres are employed, it 
may not be necessary to cover the moulds with wire gauze, that is if they 
contain numerous small holes for the escape of the water in the pulp. 
Instead of wire gauze, fine perforated zinc may be used. Both the upper 
and lower dies should be perforated when the sheets are thick, so as to 
give the greatest facility for the escape of the water; but in medium 
sheets the lower die may alone be perforated. After the sheets have been 
thus roughly formed they are about 1-6th of the thickness of the layer of 
pulp out of which they are made, and they are then either separately, or 
several of them together, submitted to further pressure, by which they 
are still further reduced in thickness, say to 1-4th or 1-3rd, or from 1-20th 
to 1 30th of the thickness of the pulp, and more water is pressed from 
them. ‘The sheets are then in a compact mass, and may be readily lifted 
about, but are yet capable of being impregnated with any matters desi- 
rable to render them water or fire-proof, or necessary in order to give 
them a perfect finish. To these ends the sheets are treated similarly to 
some of the papier-maché sheets now made, viz.—by soaking them in 
well-boiled oil until the oil has penetrated into the sheets, and which re- 
quires difi t times, ling to the thickness of them, and the den- 
sity to which they have been pressed. It is also proposed at this, or some 
F ling or subsequent stage of manufacture, to submit the sheets to 
the action of alum-water, or a solution of chloride of zinc, or other solu- 
tions which have the property of rendering the materials which contain 
them nearly or quite fire-proof. The sheets may be either coated with 
one, two, or three coats of these materials, at any stage of their manu- 
facture, which has been found to answer the purpose; or the alum-water 
or solutions may be mixed, or may constitute the fluid used in the for- 
mation of the pulp. After the sheets are taken from the oil tanks they 
are subjected to a high temperature in a close oven, which is maintained 
at between 200° and 300°, where they are left from twenty to fifty hours, 
which has the effect of baking or drying the oil contained in them, It 
should be observed that the sheets either previously or subsequently to 
being treated with the oil are passed between polished corrugated rollers, 
heated or not, for the purpose of finally finishing them, and giving them 
asmooth and even face. The baking process above described may be 
omitted in the case of thin sheets, that is when the finishing rollers are 
highly heated, as the oil or other matters will be sufficiently dried in the 
course of this process. It should be here observed that it is not considered 
essential to form the rough sheet in corrugated dies, as the same end may 
be accomplished by forming the rough sheets flat, in the manner in which 
papier-maché sheets are now made, and afterwards corrugating them by 
means of rollers or dies, or first using dies and finishing with rollers. It 
should also be stated that the application of heat may be made in any 
part of the process, so as to facilitate the formation of the corrugations. 
Another part of this invention has refe to the facture of papier- 
maché sheets of two or more hinds or qualities of material, that is to say, 
one or both faces of the sheets are made of fine material, for the sake of 
giving them a proper face, fur which fine material is essential, and the 
central portion, or all except one face, is made of a coarser material, in 
order to diminish the cost of the sheets. For this purpose two tanks or 
vessels of pulp are prepared, and the moulds (whether flat or corrugated) 
are first partly filled with coarse pulp, they are then filled up with the 
finer pulp, aud the operation proceeds as before ; or of course the fine 
pulp may be put in the moulds first and the coarse afterwards ; or if both 
faces are required to be finished, first fine pulp, then coarse, and then 
fine pulp again must be used. Further, it has been found to be possible 
to give the papier-maché sheets a grain on the face, by introducing on 
the surface of the pulp various coloured fibres, or dusting powdered ma- 
terial over it, either cloth-dust or flock, such as that used in the prepa- 
ration of paper used as hanging, or powder of colouring matter. The 
surfaces may also be grained by brushing over the faces of the sheets 
after they are finished, or before finishing, with colouring matter, or 
rosewood or other wood stains, by which the patentese have suc- 
ceeded in producing beautiful effects. The process of ornamenting or 
graining the surfaee of papier-maché sheets avoids the necessity of paint- 
ing them, which is now usual. This painting sometimes extending to as 
many as twenty coats, and occupying seven weeks before completion. 











1598. Henry BottMann Conpy, Battersea, ‘‘ Defecating or purifying acetic 
acid and other solutions, also in disinfecting rooms and other places, and 
in preserving wood.”—-Dated 7th July, 1856. 

This invention consists in using the wanate or per ganate of 
soda or potash for defecating or purifying acetic acid and other solutions 
for disinfecting rooms and other places, and for preserving wood, which 
substances have never, heretofore, been used for these purposes. Andin 
the manufacture of acetic acid it is further purified by roasting the acetate 
of lime from which it is made in a revolving retort or vessel, or ar. tort 
or vessel furnished with a mechanical agitator, by which arrangement the 
acetate of lime may be more uniformly roasted, and the impurities more 
completely driven off than heretofore. In order to separate the acetate 
acid from the acetate of lime, sulphuric acid is added thereto, and the 
mixture is placed in bags, and the acetic acid pressed out, the gypsum 
remaining in the bags. 

1605, Henry Paor, Whitechapel-road, London, ‘ Ornamenting or decorat- 
ing glass.”—Dated 8th July, 1856. 

The designs with which the surface of glass is to be ornamented or 
decorated are cut on blocks with a raised surface, after the manner of 
blocks used in calico printing, paper-staining, &c. Or the designs are 
cut out of thin metal (or other material, as in stencilling. If cut on 
blocks, the blocks are dipped and receive the colour from a sieve or roller 
as in paper-staining. If cut out in metal or other plates, the colour is 
applied with a brush, and may be applied at once to the surface of the 
glass after it is prepared. The following method is preferred. The 
patentee prepares the surface of calico (or other material) with a coat of 
size (or other substance), dries it, and prints the design on it with colours 
made up in varnish, oil, or spirit, The surface of the glass is now 
roughed, as with emery, and then coated with a coat of white hard 
varnish, japan, copal, or other suitable body varnish, and when that is 
done, and before it dries, the surface of the printed design is turned 
down upon it, and pressed evenly down. The back is then moistened 
with water, and the calico drawn off, leaving the coloured design 
behind, This is then hardened by heating it gradually. 

1607. Rozert Martineau and Brooke SMitu, Birmingham, “ Taps for 
drawing off liquids."—Dated Sth July, 1856. 

This invention consists, First, in lining with cork such taps or cocks 








for drawing off liquids as are provided with a passage through the tail 
thereof for the admission of air into the cask or vessel, to promote the 
flow of the liquid from the said cask or vessel. Secondly, in making a 
passage for the admission of air into the spout of such taps or cocks as 
are provided with a passage for the admission of air into the cask or 
vessel, the said admission of air into the spout permitting of the complete 
discharge of the liquid from the said spout. 

1609. ALERED ViINcENT Newton, Chancery-lane, London, ‘‘ Fountain pen.” 
— Dated 8th July, 1856. 

This invention, as communicated to the patentee by his foreign cor- 
respondent, relates to the adaptation to fountain pens of a slit taper tube, 
which tapers to a point, and forms the nibs of the pen. The tube is 
rigidly connected with an ink reservoir, which is closed, except at its 
connexion with the tube. The ink remains confined within the reservoir 
and tube when the instrument is not in use, but it is caused to flow 
through the tube and down the slits thereof, and to issue from the point 
when the point is moved in contact with a sheet of paper or other sub- 
stance suitable for receiving an inscription in ink. The pen, if provided 
with not less than three slits, works like a lead pencil ; that is to say, it 
marks with its point turned in any position. 

1610. ApranamM Herts, Bunhill-row, Finsbury, London, ‘Sheet metal 
bending and tubing hine.”-A ¢ ication from W. Webster, 
Morrisaina, U.S.—Dated 8th July, 1856. 

This invention relates to a peculiar construction and arrangement of 
machinery or apparatus for rolling up or bending sheet metal into tubes 
or other curved forms, suitable for stove pipes, speaking pipes, locomotive 
tubes, and other purposes where sheet metal tubes or curved plates are 
required. According to this mvention the sheet of metal to be rolled 
into a pipe or tube, having been previously cut to the length of tube to be 
rolled, and of a width corresponding to the desired circumference of such 
tube (allowance being made if found desirable fer a slight overlap of the 
edges for subsequent soldering or welding) is inserted at one end dength- 
wise into a straight slot or narrow groove made longitudinally in the 
mandril upon which the sheet is to be rolled. The mandril, if for light 
work, may be composed of wood covered with sheet metal, one edge of the 
metal overlapping slightly, so as to leave a slit for the introduction of the 
edge of sheet to be rolled ; but for heavy work the mandril may be of solid 
metal. This mandril, with the sheet inserted therein, is placed inside a hol- 
low non-axled metal cylinder, which is supported on external friction 
rollers, and is fitted or formed internally, at one or both ends, with cog teeth 
which gear into a spur pinion running loose on a stud, and this pinion in its 
turn gears into a second pinion fast on the end of a long roller, inside the 
hollow cylinder before referred to. A second roller is also placed inside 
the cylinder, and works in bearings in the ends of two levers, by which 
means it may be raised or lowered as desired. In order to introduce the 
mandril, the moveable roller must be elevated, and the mandril with the 
sheet of metal is then inserted into the cylinder between the two rollers. 
The moveable roller is then brought down so as to press upon the 
mandril, and squeeze it between the combined surfaces of the two rollers] 
and the internal circumference of the hollow cylinder. By imparting a 
rotary motion, either by a winch handle or by ordinary driving pulleys 
to the fixed roller, a similar motion will be transmitted through the loose 
pinion to the hollow non-axled cylinder, and the mandril by its contact 
therewith will be caused to revolve and roll up the sheet of metal intoa 
tube, the two rollers serving to press the metal slightly round as it 
revolves, By slight modifications two or more tubes may be rolled at one 





time in the same machine, it being necessary for that purpose to multiply | 


the pressing rollers accordingly. 
1611. ALEXANDER Gray, Glasgow, N.B., and Joux Rawson, Bury, Lan- 
cashire, ‘* Apparatus for lubricating.”—Dated 8th July, 1856. 
These improvements relate to means of arranging parts in connexion 
with a perforated spindle leading from the cup or vessel containing’ the 
lubricating matter to the part to be lubricated. The spindle is perfo- 
rated longitudinally, and is fixed into the cup. A wire, somewhat less in 
diameter than the hole in the spindle, is passed through it. On the top 
of the spindle a piece of padding is placed, and on that a weight. The 
wire passes through both the pad and weight, and terminates in a ball 
fixed on or near the top. Between the ball and the weight on the pad a 
spring is placed. The spindle may be raised or lowered in its position by 
a screw thread, or the top may be surrounded by a cup screwed upon it, 
the object of this being to regulate the relative length of the spindle and 
the wire passing through it. This apparatus acts as’a lubricator by the 
motion of the shaft or part to be lubricated causing the wire to be moved, 
and thus make the lubricating matter to descend by the perforation 
through which the wire is passed. The improvements also relate to 
means by which the lubricating matter is carried from one cup or vessel 
forming the reservoir into another cup, from which it:reaches the part to 
be lubricated. This is effected by means of hollow-shanked spoons, car- 
riers, or droppers, to which motion is communicated, and which dip into 
the reservoir, and when lifted up carry a portion of oil to the other cup. 
—Not proceeded with, 
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PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.— Extra 

























sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
Z4.d. Dis | 4 2d, Dis. 
IRON English, Bar and Bolt :— p. ct.! Swedish, Indian assort- p. et. 
in London prin 9 00 ments, .... toarrive prin 15 0 0 24 
in Wales » 8 OC, RusianC COND ,, o awe, 
in Liver, » 8100 ,, | STEEL, Swedish Keg, nom. 22 00¢,, 
oS | Staffordshire 9 001 "ag 2 00,, 
ES Sheet, Single. ” Milan ...... (sa - | 
pea’ Dbl... 0 , | SPELTER, on the spot +» 29 0 Onet 
= @ |Hoe o | To arrive.cesses s coos op OO, 
z @ Rod, Round, oo | BEINC, bea Sheets ...0c..c00e » 33 00] 
& | Nail Rod Sq.’ » COPPER, Tile, 1410 38lbs. ,, 126 00 a 
SHIPPING IRON, ° Tough Cake .......... o 196 00,, 
Stafford. Bars. » 9 00 % Sheathing and Bolts ...prtb 
Sheet, Single... a) oe 
1 ” 
Hoop = ” 
Rod, Round .... ses ” 
Nail Rod Square}/™= = 





IRON, Rails,in Wales. (ash », 
o » Gmnths. ,, 

in Staffordshire... ., 

Railway Chairs,i 





’ 
Pig, No.1, in Cly 
Sd5ths No. 1, 
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22 
23 
24 
142 
143 
149 
146 











25ths Nos ” » 
No.1, in Wales. ... Foreign Banca ett 
No. linTyneandTees ,, 3120 ,, Straits .... coe pp 145 O80 7, 
Ditto Forge..... .... 55 3 7 o TIN PLATES,CharcoallC.prbx 1 190 8 
Staffordshire Forge Pig Ditto... eins @ 2 B® 
{all Mine) at theS ,, 5 00 ,, Coke .. IC v 1150 ,, 
Works, L.W.,nom. § DOUG osccumesies os 6 OD x 
Welsh Forge Pig (all 400 Do at Newport, 1s.pr.bx.luss — a 
Mine) atthe Port.. » od Do.at Liverpool, 6d. ,, — — w» 
Acadian Pig, Charcoal.. ,, 8150 ,, CANADA, Plates... ....prin 15 00 & 
QUICKSILVER..........prib 0 18} if 


Scotch Pig, — 1. “ . 4100 





Raits,—The demand continues, and makers cannot enter orders for early 
delivery. 

Scotch Pig Ion is steady, and closes at 74s. per ton for mixed numbers ; 
viz., 3-5ths No.1, and 2-5ths No. 3,G.M.B., f.0.b. in Glasgow ; No. 1 Gart- 
sherrie 77s. per ton. The shipments for the week ending the 20th instant 
were 7,400 tons, against 4,800 tons the corresponding date last ycar; and the 
stock on warravts is about 20,000 tons, 

MANUPACTURED Inox.—The makers are well supplied with orders, The 
following are the shipments from Liverpool, Clyde, and Southampton, 
to India and China, for the month ending the 20th instant :— 

Cal. Bom, Ceyl, Madr. Hongk. Sing. Shang. Bat. Man. 
Bare... cccccses tons 500 «560° «61150275 5 — 204 70 — 
Sheets & Hoops ,, 420 
ee » 260 135 30 20 48 90 75 - - 

Spr_Ter.—The last sale reported was €29 per ton. The shipments to India 
for the month ending the 20th instant, viz., Calcutta 38 tons; Bombay 75 
tons; Ceylon — tons; Madras Stons, There were no shipments to China 
this month, 

Correr continues in excellent demand. The shipments to India and China 
for the month ending the 20th instant were as follows, viz., Bombay 58 tons, 
Calcutta 83 tons, Madras 26 tons, Hong Kong 54 tons, Singapore 9 tons, 
Batavia 11 tons, 

Leap has an upward tendency. The shipments to India and China 
for the month ending the 20th instant were as follows, viz., Caleutta ¢6 


45 _ 55 15 - 17 42 —/| 


tons, Ceylon 4 tons, Hong Kong 390 tons, Shanghai 134 tons, and Batavia 
45 tons. 

Tin is very firm at our quotations. 

Tix Piatgs.—A good business doing. The shipments to India and 
China for the month ending the 20th instant were as follows, viz., Calcutta 
350 boxes, Madras 25 boxes, Hong Kong 600 boxes, Batavia 10 boxes. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 14th January, 1857. 


TIMBER. _ 









1856. 1857. 1856. 1857, 
perload— £5.28. £ 8. £ 5. perload—# «= £% £5 £% 
Teak ...2. cocccees 11 O14 0.. 0 0 0 | StJohn,whitesprucel7 0 19 0..18 020 0 

Quebec,red pine... 410 415.. 410 0 0 Yel.pine, per reduced C. 
w pine. 4 410.. 315 4 0 Canada,Istquality. 16 10 18 10..17 10 20 0 
St. Jobn’s,N.U.,yel. 510 610..0 0 0 0) Qnd ditto ..1] 10 lz 19.,12 013 0 
Quebec,oak,white..6 0 610., 7 © 710° Archangel,yellow..17 © 17 10. 21 023 0 
i -5 0 510..6 © O O! Bt. Petersburg, yel..16 0 17 0..151019 0 
‘ elm.......5 © 510..7 0 710) Finland .......... 101012 10..0 0 0 O 
Dantzsicoak... ...6 07%. 7 u 8 emel ...csecccees 1210 18 0..151019 © 
fir . 310 4 5..0 0 0 0! Gothenburg,yellow 11 0 15 0..14 017 0 
Memel, fir - 315 415..310 4 lw | white.10 0 1210..11 613 0 
- 4 5 410..0 0 0 0! Gefle,yellow,14ft..21 10 25 10..24 029 0 

3 0 310..215 3 2 | Christiania, per C. 12ft. by 3 by 9 in. 
090.609 0 yellow ..26 0 32 0..26 030 0 
ylipineS 0 8 0..5 08 0 white ..2 0 26 0..22 026 0 
Lathwood, Putsc.fm. 9 010 0..12 © © 0 | Deck yoy yom | 10 110..1 0 110 
Memel.. 8 6 9 0..10 O11 O per 40 ft. in... ins 

St.Peters11 1012 0. 0 0 © O | Staves,perstandard M. 

0 5 0 6 O | Quebec,pipe.......80 0 85 0..80 090 0 
al 


Quebec,4f.5 0 6 0.. 
Deals, perU. 12 ft. by 3 by 9 in, uncheon ..20 0 22 0..20 025 0 


Pi 
Queber,whitesprucel8 0 21 0..18 022 0 Baltic,crown pipe. 140 0150 0..130 0 1400 
red pine....19 0 20 0..17 0 26 U 


IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 

Imports, Jan. 13.—1 case blacklead, by W. David, from Holland ; 810 bags 
copper ore, by J. G. Willey, from the Cape of Good Hope; 2 cases bronze 
manufactures, by Candy and Co., from France ; 269 oz. silver plate, by Smith, 
Sundius, and Co., from France; 2 cases bronze manufactures, by Adolph and 
Co., from Holland ; 2 cases cutlery, by Oppenheim and Co., from Holland; 1 
case cutlery, by Rochussen and Co., from Holland, 

Jan. 14.—60 casks blacklead, by Elmenhorst and Co., from Hamburgh ; 240 
ditto, by Scott, Bell, and Co., from Ceylon; 11 bundles old metal, by Phillips, 
King, and Co., from the Cape of Good Hope ; 1,390 bags copper ore, by J. G. 
Willey, trom the Cape of Good Hope ; 1,592 bags ditto, by Thompson and Co., 
from the Cape of Good Hope; 5,832 cakes spelter, by Cox and Co., from 
Hamburgh ; 195 lbs. brass manutactures, by Mertens and Co., from France ; 
1 case copper manufactures, by C. A, Speyer, from France; 1 case steel manu- 
factures, by G. Rahn and Co,, from Holland; 200 cases machinery, by E. 
Lloyd, from the United States; 5 cases bronze manufactures, by C. H., 
Olivier, from Holland ; 14 cases arms, by J. Prager, from Belgium. 

Jan. 15.—60 casks blacklead, by Ashmore and Sons, from Ceylon ; 2,640 
pigs ditto, by French and Co., from Spain; 2 cases metal manufactures, by 
C. A. Speyer,’ from Belgium; 196 barrels nickel ore, by Joly and Co., from 
Genoa; 87 casks 41 cases 64 sheets zinc, by J. Harris, from Belgium; 20 
cases ditto, by J. Harris, from Stettin; 67 cases zinc manufactures, by J. 
Harris, from Belgium ; 2 cases bronze manufactures, by Adolph and Co., 
from Holland ; 2 cases cutlery, by Meyer and Co., from Holland; 8 cases 
arms, by M. L. Levin, from Belgium; 3 cases arms, by Mertens and Co., 
| from France. 

Jan. 16 —60 cases blacklead, by Scott and Co,, from Ceylon : 57 casks ditto 
by L. D. Co., from Ceylon ; 60 cases blacklead, by E. and W. 1. D. Co, from 
Hamburgh ; 525 barrels copper ore, by Thompson and Co., from Cape of Good 
Hope ; 3,170 cakes spelter, by Beli and Co., from Prussia; 1,917 ditto, by J. 
Hertz, from Hamburgh ; 1,228 ditto, by J. Hertz, from Prussia; 2.737 ditto, 
by Prehn and Co., from Hamburgh; 20 casks tin, by J. Graham, from 
Prussia; 8 cases copper manufactures, by Graetzer and Co., from France ; 1 
case ditto, from C. A. Speyer, from France ; 6 cases brass manufactures, by 
| Oppenheim and Co., from Belgium ; 1 case cutlery, by M. L, Levin, from 
| Holland, Y , 

Jan. 17.—448 pigs lead, by Pinto, Perez, and Co., from Spain ; 1,200 ditto 
by Somes and Co., from Adra; 2 cases steel manufactures, by A. Davis and 
Co., from Holland. 

Jan. 19.—65 casks rolled zine, by J. Harris, from Belgium ; 2 cases copper 
manufactures, by Hoffman and Co., from France ; 190 oz. silver plate, by D. 
Faiche, from Holland,; 20 barrels zinc, by J. Harris, from Belgium; 1 case 
arms and 2 cases cutlery, by Banner Brothers, from Holland. 











Exports, Jan 14.~50 tons Swedish iron, by Forbes, Forbes and Co., 
to Bombay; £300 worth copper wire, by Kobler and Son, to Calcutta ; 
90 cases tin, by C, J. Major, to Havre; 1,800 1b, quicksilver, by Warburg and 
Co., to Madras; 22 tons bar iron, by May and Co., to Singapore ; 200 cases 
machinery, by F. Wenham, to Mauritius ; £100 worth arms, by J. Bishop, to 
Sierra Leone. se 

Jan. 15.—4,567 Ib. quicksilver, by French and Co., to Bombay; 6,250 
oz. gold bars, by Turnley Brothers, to Boulogne ; 600 oz. silver and 100 02. 
gold coin, by Samuel and Co., to ditto; 3 cases brass manufactures, by 
H. Nursey. to Cape of Good Hope; 3 cases bronze manufactures, by R. Wil- 
kinson, to Sydney. , 

Jan. 16.—3 tons copper, by W. Bird, to Rotterdam ; 100 oz. silver plate, by 
R. Broadwater, to Gibraltar. . 

Jan. 17.—23} tons iron, by F. Norris, to Malta; 30 cases iron machinery, by 
F. H. Wenham, to Mauritius. : 

Jan, 19.—231 cases tin, by C. J. Major, to Havre; 10 tons iron, by C. J. 
Major, to Patras ; £160 worth arms, by H. Nursey, to the Cape of Good Hope; 
300 oz. silver plate, by H. C. Cheeswright, to Hamburgh. 

Jan. 20,—8 cases quicksilver, by A. Johnson and Co., to Bombay ; 12 oz. 
gold bars and 1,900 02. silver coin, by A. Spielmann and Co., to Boulogne; 
| 80 oz, ditto and 180 oz. gold bars, by Samuel and Co., to Boulogne ; 200 cases 
| cutlery, by R. Ebsworth, to Bombay. 





SUMMARY OF Exports FoR THE Week EnpInG THURSDAY LAST.—3 cases 
| cutlery to Barbadoes, 16 cases nails to ditto, 74 tons tin to Havre, 62 tons 
| copper to ditto, 66 cases plumbago to Belgium, 53 tons iron to Calcutta, 

6 cases biacklead to Rotterdam, 20 cases zine to Adelaide, 100 cases ditto to 
| Port Phillip, 12,544 1b, quicksilver to Calcutta, 16,120 oz. gold coin to 
| Boulogne, 1,000 02. silver coin to ditto, 21,090 oz, ditto to Rotterdam, 1,500 
| oz. bar gold to Boulogne, 3,500 ditto to Belgium. 





Cry oy, Dec, 18. 
MeTaLs.—The foliowing are the transactions we have heard during 
| the fortnight : Iron, 50 tons, assorted, including nail rods, sold at £11s. 6s. to 
£13 10s.; 2 tons pig lead £30 per ton; 3 ditto sheet lead £32; auda quantity 
| of sheet iron fetched £2 10s. 45 tons = 1,300 sheet, 20 to 24 gauge corrugated 
galvanised iron, at £33 te £36 per ton, 


Hvtt ANNUAL REPoRT.—IRON.—Our imports this year have been to a 
greater extent than last, say 32,390 tons, against 22,334 in 1855; the extra 
supply being composed of shipments of Russian iron, accumulated at St. 
Petersburg during the war. A considerable portion of the supplies have 
passed into consumption, but the tightness of the money market has not been 


without its usual restrictive influence upon the manufacturing trade, and the 
It is, however, 


year closes with considerable stocks in merchants’ hands, , : 
not improbable that the home consumption, owing to the extension of rail- 
ways in our colonies and on the continent, may create an increased demand, 

Hv Imports, Jan. 16.—4,929 bdls. steel iron and 7,606 bars iron, from 
Stockholm, by R. Andrew ; 30 tons bar iron, by R. Hammond, from Gothen- 

urg. 
= 20.—5,762 plates of spelter, from Rotterdam, by W. Hutchinson ; 59 
cases zinc, 36 casks zinc nails, by Gee and Co., from Antwerp. 

Jan. 21.—800 blooms of iron. from Wisby, by Donner, Stewanes, and Co. 

Exrorts.—To Antwerp, 16 cases and 128 bdls. hardware, 6 casks 39 
packages and 13 cases machinery, and 209 bdis, steel. Hremen, 20 cases ma- 
chinery and 428 bolts yellow metal. Copenhagen, 4 casks 3 cases and 12 
packages hardware. 323 bdis. 518 bars and 17 plates iron, and 190 iron tubes. 
Constantinople, 220 tons coals. Dunkirk, 23 cases machinery. Gravelines, 
101 tons coals. Havannah, 240 tons coals. Holbeck, 197 tons coals. Ham- 
burgh, 12 casks 47 cases 65 bdls. 116 packages hardware, 62 cases 16 pieces 
7 packages machinery, and 946 bars 259 bdis. 385 plates iron. Jersey, 80 tons 
coals. Korsver, 140 tons coals. Kiel, 120 tons coals. Neustadt, 15 tons 
cinders and 130 tons coals. Nibe, 147 tons coals, Rotterdam, 6 casks 27 
cases hardware, 1,090 bars 139 bdls. 1,317 plates iron, 112 bdls. steel, 94 cwt. 
chains. Rudkiobing, 62 tons coais, Stettin, 2 casks 6 bdls, hardware, 190 
tons coals, Zwolle, 24 cwt. chains and 7 plates iron. 





Exports OF British MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
WEEK ENDING 16TH JaNVARY.—COALS, tons.—Tunis 204, Sydney 967, De- 
merara 172 and 70 hhds., Porto Rico 200, St. Thomas 20, Boston $7}, New 
York 550, Bahia 500, Callao 1,207, Pernambuco 50, Valparaiso 952, Copstan- 
tinople 490, Gibraltar 147, Malaga 230, Smyrna 800, Cork 200, Wicklow 74. 

Correr.—Batavia 24 bls., Barbadoes 10 tons, Santa Martha 1 cs., Boston 
les., New York 48 cs., Pernambuco 5 cs. and 1 cs. copper bottoms, Valpa- 
raiso 1 ton 14c., Alexandria 24 tubs copper bottoms, Aucona 4} ¢., Beyrout 
11 tons 18 ¢. copper bottoms, Bilboz 1 ton 2 es. 1 bx. 21 ¢s., Constantinople 
5 ca. and 27 bxs. copper bottoms, Genoa 4} tons, Malta 23 cs. 6 bxs., Mes- 
sina 5 cs., Naples 2 tons 9 c., Santander 9 cs., Smyrnafl es. 5 tubs copper bet- 
toms, Trieste 1 ton §4} c. 

Copper, Boits.— Lisbon 8 c., Maltal bndl. 

Corrrr, NaiLs.— Havana 1 esk,, Pernambuco 1 kg.. Santander 5 kgs. is 

Harpwakr, packages.—Africa 35, Adelaide 4, Melbourne 86, Sydney 22, 
Hong Kong 20, Batavia 29, Bombay 21, Caleutta 46, Manilla 4, Singapore 


| 20, Antigua 17, Barbadoes 6, Demerara 28, Havana 58, Jamaica 12, St, 
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Thomas 52, Trinidad 1, Puerto Cabello 2, Santa Martha 74, Tampico 3, Bal- | 
timore 52, Boston 42, Mobile 17, New Orleans 280, New York 533, Phi a- | 
delphia 409, Halifax 1, Bahia 46, Buenos Ayres 1, Callao 1, Curacoa 3, Islay 
7, Lima 2, Maracaibo 66, Monte Video 210, Rio Grande 108, Rio Janeiro 64, 
San Francisco 2, Valparaiso 154, Alexandria 26, Alicante 114, Ancona 21, 
Beyrout 7, Constantinople 31, Corfu 2, Genoa 47, Gibraltar 136, Leghorn 25, 
Lisbon 1, Malta 3, Naples 72, Oporto 68, Salonica 7, Syra 3, Trieste 28 and 
3¢., Venice 2. 

Inox, Ban AND Bott, tons.—Geelong 7, Melbourne 89, Sydney 131}. Ma- 
nilla 20, Batavia 96, Bombay 55}, Calcutta 148, Singapore 
Havana 7}, Vera Cruz 56, Baitimore 6, Boston 111, New Orleans 52}, } 
York 4843, Philadelphia 58h, Newioundland 4}, Arica 60}. Bahia}, Buenos 
Ayres 62}, Monte Video 48, Rio Janeiro 52}, 
724, wena 20, Gibraltar 18, Havre 2, Ibrai! 25, Leghorn 443, Lisbon 19 ¢., 
Marseilles 50, Messina 3, Nantes 77}, Naples 12}, Syra 34, Trieste 17}, 
Venice 6}. 

Iron, CasTines. —Melbourne tons 7c., Sydney 6 tons 6c., Demerara 2 
tons, St. thomas 3} tons, Bahia 14 ¢., Monte Video 4 c., Pernambuco 3 tons, 
Rio Grande 5 tons 19c., Rio Janeire 3 tons 1c, 

Iron, Hoop, tons.—Africa 8, Melbourne 4, Calcutta 85, Antigua 13}, 
Demerara 64, St. Thomas 5, Boston 25}, Mobile 3}, New Orleans 54, New 
York 106}, amner Eg 3%, Rio Janeiro 4, Constantinople 1, Genva 214, 
Lisbon 15}, Oporto 8 Michael~ 2, Trieste £3. 

Tron, NalILs. Melbourne : 321 kegs, Barbadves 100 bags, Trinidad 100 kegs, 
Newfoundiand 64 bags, Valparaiso 104 kegs, Gibraltar 4u bags. 

Iron, Pig, tons.—Calcutta 210, Trieste 100. 

Inox, Ralttway, tons.—Melbourne 70, Cardinas 100, New York 671}, 
Philadelphia 45, Pernambuco 105 

Iron, Rov, tons —Hong Kong 30, Batavia 20, Singapore 50, Boston 4, 
New York 54}, Philadelphia 1, Moute Video 13, Constantinople 105, Genoa 
BH, Liston 8, 

IRon, SuEET, tons—Geelong 5, Melbourne 23, Sydney 3}, Calcutta 90}, 
Demerara 1 ton 2 c., La Guayra 4 c., Boston 63}. Mobile 6}, New Orleans 434, 
New York 1744, Philadelphia 31. San Francisco 7, Ancona 3 c., Constantinople 
2, Genva 24, Havre 5}, Lisbon 2}, Messina 16 c., Trieste 5. 

Leap. - Batavia 94 tons, Bomvay 2§ tons, Antigua 4 tons 2} c., New York 
55 tons 8c., Monte Video 3 tcs., Maita 2} tons, 

Leap, Suot.—Bombay 100 kgs., Calcutta 30 kgs., Newfoundland 10 bris. 3 
esks. 1 kg., Bahia 100 kgs., Maracaibo 32 kgs., Monte Video 50 kgs., Rio 
Janeiro 100 kgs. 

Macninery.—Adelaide 15 pkgs.. Melbourne £600 Sydney £500 Hong 
Kong £61, Calcutta £1.3, Rangoon £275, Demerara 15 cs., Havannah £150, 
Santa Martha £71, Vera Cruz £50, Philadelphia £300, Alicante £1,600, Coriu 
1 windlass, Gibraltar 1 winnowing machine, Lisbon £1,310, Malaga £930, 
Messina £40. 

Srz t.—Bombay 18 tons 2 ¢., Boston 29 tons 2¢., New Orleans 1] ton, 
New York 213}, Philadelphia 6 tons 1 c., Pernambuco 6 tons l4c., Rio 
Janeiro 10 tons 19 c., Valparaiso 12 ¢., Genoa 2 ¢., Lisbon 14 ¢. 

Tin, Bock AND Barn.—Bar\vadoes 100 tubs, Pernambuco 1 br!., Rio Janeiro 
ov Alexandretta 3 bils., Alexandria 3 bris., Havre 17 tons, Salonica 
4 bris. 

TIN Puates, boxes.—Ca!cutta 400, Demerara 17, La Guayra 75. Boston 1.328, 
New Orleans 1,608, New York 5 778, Philadelphia 100, ! ahia 80, Monte Video 
50, Pernambuco 100, Rio Janeiro 100. San Francisco 100, Barcelona 75, Corfa 
50, Genoa 533, Gibraitar 30, Leghorn 60, Lisbon 100, Malta 50, Trieste 15, 
Venice 20. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 

THE MALLEADLE Inon TRADE: Rise of Retail Merchants’ 
Prices: 
market: Continental Demand: United States Demand—Tue United States’ 
Tanirr: Lgorts to procure Railway /ron free: Little hope for Manufuctured 
Goods: The importance of the ironmaking interest of the States — Rarw 
Increase oF FreiGnTs To America—Prc-reon Trape: Litile doing 
—Ta.. Coar TRADE: /ts activity: Increased operations—BimmMincuaM Manv- 
Fractures; The demand for good—Tue Districr Trapes - Worver- 
HAMPTON TRADES — THE BIRMINGHAM CHAMBER OF COMMERCE AND 
THE Bankruptcy LAw— Sommer oF THE MupLAND Insrirure: he 
objects contemplated by it: The proceedings to be reported —DRawine at 
COALBROOKDALE: The Operations described — Messgs. CHANCE AND THEIR 
Lirerary Institution: Gymnastics to be added—Mr. M’LEAN AND mts 
Ratmway Peorte: 1 good example—IMpRoveMEeNTS IN RatLwars — 
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‘THE past week's history of the iron-trade of South Staffordshire cannot be 
spoken of in more favourable terms than those in which that of last week 
was recorded. Things are decidedly not so animated as they were in the 
fortnight between the preliminary meeting and the quarterly gatherings. 
Nevertheless, they have not, by any means, gone back to the condition in 
which they were found a month before that time. Several railway orders 
have been given out in the past few days ; and there is every prospect that 
others will soon follow them. In sheets and plates—the latter of larger 
dimensions—the demand is unabated ; but in merehant sizes there is very 
little doing at the chief works, Makers of less note,by whom these de- 
scriptions are generally supplied at rates below those of the trade, are doing 
more business than for some time past, and at higher rates. In consequence 
of the rise in the prices of such makers, the retail merchants have increased 
their prices from 10s. to 20s.a ton. One evidence of the demand for the 
best descriptions of iron is the very general inquiry that is being made by 
the principal firms for good scrap iron, and they are offering prices consider- 
ably in advance of previous rates. Apropos of scraps, a Liverpool house 
has just been soliciting quotations for scrap iron from the Crimea, to be 
delivered free on board in the Black Sea. From this it would seem that 
the enormous quantity of shot and shell that has lately been belched from 
cannon and mortar upon that thrice-memorable spot, is being collected by 
some British venturer. May there never iin exist an occurrence which 
shall lead to a similar “scrap gathering! The Crimea scrap cannot be 
quoted at more value than pigs of a common class, as it will be of little use 
until it has passed through the pud ling furnace. Returning from this little 
episode, we have to report a continual steady continental inquiry. From the 
United States agents communications have not this week contained so many 
orders as was the case a fortnight since. At the date of the last reports the 
determination of the trade to uphold prices had not been communicated to 
American buyers. 

How far the demand of the United States may be influenced by the 
position which will be given to iron in the new American tariffs which is 
now occupying the attention of the Ilouse of Representatives at Washing- 
ton, remains to be seen. Weare not without expectation that it will be 
greatly increased. ‘The railway interest in America are making vigorous 
efforts to have “ railroad iron” admitted on very favourable terms. By 
the mail of Sunday last we learn that a number of gentlemen interested 
in the new tariff bill had arrived at Washington. “Those desirous of 
taking the duty off wool and railroad iron,” it is significantly added, “ are 
said to be well supported with funds.” These railway men “go 
thing more. Encouraged by the plethoric state of the States’ Treasury they 
are pressing upon Congress to procure a refunding of the duties paid 
upon imported railway iron within the past ten years. This would amount 
to about 14,000,000 dollars, all collected upon English manufactures, If, 
however, concessions of an extensively favourable character to the British 
producer are obtained, it will be only after a very scvere contest. But we 
despair of many advantages being gained for art:cles upon which much manu- 





























facturing skill has been expended. The following sentiments expressed by the | 


New York Times of the 6th inst. we regard to be those very generally en- 
tertained in the United States Legislature. Remarking upon the necessity 
for the immediate adjusting of the tariff referred to, that paper says— 
“The rival theories of free trade and protection, when set forth as the 
fundamental and inflexible principles of a national tariff, are absurdities. 
As theories merely they are good for party effect, but as sweeping systems, 
applicable to every aspect of commerce ald trade, they are entirely im- 
practicable in the United States. It is quite right that, in framing a 
tariff for this country, such a policy should be adopted as will tend to 
establish our industrial independence. 


and industrial value of every article that we import from foreign coun- | 
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” for some- 


For this end, the nature, history, j 


tries should be examined ante, and its rate of duty should be 

determined according to its individual circumstances, The natural re- 
| sult of this proceeding will be the adoption of a tariff which opens to free 

trade those raw materials on which our own labour may be most largely 
and advantag ployed, and all articles of general necessity which 
| are exotics, or which are produced only in small quantities in the United 
| States. Atthe same time such a tariff will establish a protection for our 

own industry, by taxing those manufactured articles of foreign countries the 
| importation ef whieh tends to destroy their manufacture here, and thus 
impoverish our own labour. A tariff formed on these principles will ac- 
complish what is now universally needed—the establishment of all our- 
industrial enterprises on a permanent basis. It is simply to tax those 
| final products of foreign labour which come here for a market, and 
to exempt from taxation all those raw materials composing those 
fabrics, on which our own labour may be profitably expended.” The 
annual production of iron in the United States has reached that of 
Great Britain of 1823, namely, one million tons. The entire consumption 
last year was only 386,000 tons more. Half the annual product was sup- 
plied to one district, Pennsylvania, where last year there were manufactured 
439,186 tons of pig iron, and of finished iron 227,837 tons, of which 127,650 
| were of nails, rods, and bars, 82,107 of rails, 21,505 of sheets and plates, 
| and 2,675 of hammered bars. In the iron-works of this one state more 
than thirty millions of money are invested ; and more than 40,000 men and 
boys are employed in the two branches of the business—the making and 
the finishing—who represent, it is supposed, a population of nearly 200,000 
souls, a very considerable fraction of the whole population. The iron- 
making interests of states will, therefore, be able to bring a considerable 
amount of influence to bear upon the House, as it already has upon the 
secretary. 

Should the efforts of the railway interest prove unsuccessful the result 
will be very beneficial to the British iron trade, as it will add greatly to 
the already rapidly growing demand for rails. These are one of the prin- 
cipal articles now sent over the Atlantic from the iron-making establish- 
ments of Great Britain. So rapid has been the present demand for this 
description of product that in four days the freightage from Liverpool to 
the States has ran up nearly seventy per cent! On yesterday (Thursday) 
week the freightage was 9s. per ton; on Monday last it was 15s. This 
last mentioned circumstance is also a further illustration of the value of 
the concession for which the railway men are now contending. 

In pig-iron there is not much doing, most of the first-class makers of 
malleable iron having purchased their quarter's supply. These will keep 
| the larger number of the furnaces that are now in blast in operation 
during the next three months. Such contracts have been taken without 
any advance upon previously existing low rates. 

The coal trade remains brisk, with firm prices. Cannock Chase will 
soon be one vast colliery, the red deer and black grouse giving place to 
“black band” and the red cap of the collier. Parties have been men- 
tioned asin treaty with the Marquis of Anglesey for leases, which it is 
| most likely will be granted. 

} Birmingham manufacturers report favourably of the state of trade in 
their departments. Travellers upon their first journey in this year send 
| advices which forbid complaint in the demand for the class of goods 
| usually called for at this season ; there is no falling off. The export trade 

bears a favourable comparison with this period in former years, and there 
There exists every evidence of a brisk 








are prospects of improvement. 
trade in spring. 

In the district the machinists, with those employed upon both heavy 
and light castings, are reported to be in full work. 

At Wolverhampton the makers of best goods in particular are well off 
for orders 

On Wednesday last a special meeting of the Birmingham Chamber 
of Commerce was he'd, under the presidency of Mr, R. Spooner, 
MP., to consider a report upon the Bankruptey Laws which had been 
prepared by a sub-committee, and afterwards revised by the council of the 
Chamber. The report was of length, and in the vast 
amount of information that was contained in it, as well as the eminently 
suggestions which it comprised, reflected the utmost credit 
upon the committee. At the meeting on Wednesday the report was 
discussed clause by clause, during which much freedom of speech was 
evoked—very little partiality being shown for either the law or the 
commissioners. It was determined to add to the report that the 
weekly allowance to the bankrupt, from 10s. to £4 per week, should 
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practical 


be made subject to the consent of the assignees in every case—the 
same to be revokable at the pleasure of the court. It was like- 
wise determined to recommend that the creditors, at a special meeting 


presided over by the commissioner, should have the power to grant a 


certificate. ‘she meeting resolved also to submit that the granting of a 





| certificate, its temporary suspension for such a period as the com- 
| missioners may direct (without protection) or its absolute refusal 
| should be the result of every bankruptcy, and that distinction betiween 
| certificates shoul! cease. It was also recommended that an experienced 
commercial men should be associated with the commissioner in the 
administration of the law—a practice which, it was submitted, worked 
well in France and in South America; the commissioner, it was 


argued should be a lawyer, and the registrar & merchant. The whole 
report having been gone through, a deputation was appointed to pre- 
sent it to the Mercantile Conference of the Law Amendment Society, 
about to asscmble in London. 

This evening (Friday) the members and friends of the Midland Institute 
are holding a soiree in the New Music Hall of Birmingham. The affair, it 
was thought, would be one worthy of the institution and of the occasion. 
Among the visitors who were expected to be present there have been 


mentioned the names of Lords Ward, Calthorpe, Wrottesley, Hatherton, 






and Leigh; Sir Robert Peel, Bart., Sir J. Kaye Shuttleworth, Bart., the 
Recorder of Birmingham, Sir Roderick Murchison, Captain Tindal, R.N., 
Professor Willis, C. B, Adderley, Esq. M.P., Chandos Wren Hoskyns, Esq., 





and William Fairbairn, Esq. The students of the industrial department 
of the institute are admitted without charge, the members of the institute 
| have to pay 6d. each, and the public ls. Two objects are contemplated by 
| the meeting. The one isto afford the members and friends of the institute 
| and the students of the industrial department the opportunity of passing a 

pleasant evening, and of stimulating each other to still more active interest 
} in this great educational scheme ; the other is to enable a deputation from 

the London Society of Arts to explain their plan of competitive examination, 
| and the value which attaches to the prizes and certificates they propose to 
| distribute amongst the successful candidates for such honours, who offer 








themselves for examination. The soiree proper will occupy the carly por- 

tions of the evening, tea, coffee, and their “surroundings,” being added to 

the objects of scientific interest which will be displayed for the gratification 
| or instruction of the company; the certificates of proficiency awarded to 
' several of the students will be presented, and brief addyesses delivered by 
Dr. Badham and others. The meeting will then betake itself to the more 
solid business of the evening, viz., to receive the deputation from the Society 
of Arts, consisting of Colonel Sykes, the chairman, Dr. Booth, one of the 
examiners, and Mr. Sheriff Mechi, who will explain the plan the Society 
purposes to pursue in order to unite all the literary and scientific institutions 
in the kingdom in one grand scheme of competitive examination. The pro- 
ceedings will be reported by a member of our own staff, in next week's 
ENGINEER. 

Birmingham maintains its fame as the place which gives birth to a large 
number of the inventions which find a register in the Patent Office. By 
| the abstract of specifications, published in last week's ENGinger, it will be 
seen that nine abstracts refer to inventions dated from that town, and that 
against neither one of them are the significant words not proceeded with to 
be found. These memoranda include apparatus for registering a permanent 
record of the speed of steam-engines, wrought-iron pins for railway 
chair fastenings, rollers or cylinders for printed fabrics, rollers or cylinders 
for printing fabrics again, buttons (of course), ornamental metallic tubes, 
manufacturing breeze, umbrellas and parascls, manufacture of bolts, 
rivets, spikes, screw blanks, nuts for screws and washers. 

A memorial window of stained glass—subject, “The Ascension,” and 
dimensions fifteen feet by six—a beautiful work of art—has recently been 
executed by Messrs. Hardman and Co., of Birmingham, and is now being 
erected in the inner vestibule of St. Chad's Church, Shrewsbury, to the 
memory of Mr, T. Smitheman Edwades of that town. 

There died in Birmingham, on Sunday last, a no ordinary student of the 
medical profession, whose name has been frequently mentioned of late in the 
local press, in connexion with various marks of distinction which he bas wor- 
thily gained. The deceased was Mr. Josephus Williams, aged only twenty- 
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three; and his death was ioned b; ignant small-pox, aut in the 
discharge of his duties as assistant medical officer at the Queen's Hos- 
pital The brief career of this talented young man is thus epitomised in 
the editorial columns of Aris's Birmingham Gazette of last Monday:—* Mr, 
Williams began life as a student of engineering, in the office of Mr. Robert 
Stephenson, but a strong love of the medical profession—to which several 
members of his family have worthily belonged—induced him, but little 
more than two years ago, to enter the Queen's College as a resident student. 
There his noble devotion to the deeply responsible vocation he had em- 
braced soon displayed itself, and after obtaining many honours in that 
college, he proceeded to the London University, and carried off a gold 
medal in anatomy and physiology at the first examination for the 
degree of Bachelor of Medicine last August. On his return to Birmingham 
he resumed his studies with extraordinary ardour, became a physician's 
clerk at the Queen's Hospital, and physiological assistant in the college. 
His admirable character and ability had so won the hearts of his fellow 
students, that he had previously been elected First President of the 
College Dialectic Society; and only a few weeks ago he gave in that 
capacity a large soiree to the members of the medical profession. Keenly 
desirous of advancing his practical knowledge, he applied for a resident 
appointment at the hospital during the latter part of December, to which 
he was at once appointed. It is rarely, indeed, that so many gifts of a 
nature eminently conducive to success in medical practice, are found 
united in a single person, as in this lamented student. It is impossible to 
doubt that he had a useful and even brilliant career before him had his 
life been spared. We may justly exclaim of him, as Macaulay has said of 
Charles Buller—* How many bright hopes buried in his grave lie.’ 

Efforts are being increased to bring more prominently before the iron 
trade the advantage of the Stirling Talabot Patent for “ improvements in 
the manufacture of iron.” Messrs. Connell and Hope, the agents for the 
patent, are now being represented in South Staffordshire by a Mr, James 
Howarth, who assisted Mr. Morries Stirling in all his experiments. Mr. 
Howarth expresses his readiness to afford explanations upon the patent 
and to superintend any trials that may be made to test its worth, The 
invention consists in running iron from the blast furnace, in the usual way, 
into moulds of cast-iron, sand, or other material applicable to the purpose, 
in which a mixture of oxide of iron, with lig or other ul 
matter has been previously placed. Hematite i in fine powder (as free as 
possible from foreign matter, especially clay) mixed with an equal bulk of 
wood sawdust answers well. The character of the pig iron is changed by 
the chemical action which ensues on its contact with the mixture, and 
the resulting iron is much improved for particular purposes, especially 
for the manufacture of malleable iron, The advantages of the process are 
described to be, first, in puddling the pig iron so made there is a saving in 
time, varying from one-third to one-half, according to the nature of the 
iron, and, consequently, an economy in fuel to the same extent, with con- 
siderably less waste of iron. Second, the process of refining is rendered 
unnecessary, by which important savings in time, iron, and outlay are 
effected. Third, the quality of malleable iron is placed move under the 
control of the manufacturer by the combination of other metallic oxides 
with the oxides of iron; thus, by the use of zine, increased fibrousness and 
strength are obtained ; by the use of tin increased hardness with a crystal- 
line texture; and by the use of oxides of iron and woody matter alone, 
improvements in the quality is produced— the latter advantage being most 
perceptible in cases of inferior iron, Fourth, no change is required in the 
construction of any furnace or other apparatus used in making the iron, nor 
is there any change in the mode of working. Fifth, no addition to the 
expense of manufacture is caused by the use of the process, when oxides of 
iron and woody matter are alone used, as the quantity of oxide decomposed 
and absorbed is suiticient to cover the cost of the mixture. The saving in 
time in puddling here referred to, Messrs. Connell and Hope say, applies 
more particularly to the Welsh and North of En.land iron. The saving in 
the use of Staffordshire iron they allege has been found to be from twenty- 
five to thirty minutes out of an hour, 

The following plan of “ employment for our criminal population” has 
been propounded by a writer in the Wolverhampton Journal of last Saturday. 
After reprehending the government of this country, and the government 
of India, with the large consumers also of cotion in its raw state, for not long 








| ago acting with prudence, and taking the cultivation of the cotion plant into 


their own hands, an omission which the existing insurrection in the slave 
states of America has shown to threaten serious consequences to a vastly 
important departinent of British industry and British commerce,—the writer 


| says: —* The spark which has so long been smouldering in the breasts of the 


unhappy negro race has burst into a flame, and will continue burning 
silently, perhaps, until on some dread night the planters will be awoke by a 
lurid glow, extending from plantation to plantation, which shall convey 
horror to the hearts of the negro possessors, and to the Free Seilers the 
intelligence that those who were slaves will be so no longer. And when 
that event shall take place, then will the ery of distress be heard from our 
manufacturing districts, arising not from a paucity in the demand for 
goods, but from a lack of the supply of the raw material of which they 
are fabricated. ‘To remedy this, or at all events to prepare for that emer- 
gency which sooner or later must arise, I would suggest model penal settle- 
ments both on the west coast of Africa and also in the vast valley of 
British India, for the purpose of encouraging the growth of cotton, which 
experiment has proved can be grown in both localities. Cotton is 
indigenous to both districts, and could be very easily profitably culcivated. 
The tirst thing would be to send out competent persons to select the sites for 
these settlements; and when this has been done, then, instead of a ticxet- 
of-leave being given to aman asa reward for his repentance, whether 
feigned or otherwise, and thus allowing them tc return to a place where 
every man's hand is against him, merely because he has been once criminal, 
and where no one will employ him, but where he must fee! that he is 
under a surveillance, worse to him from its very nature, and rendered still 
more odious by the hands from whence it is inflicted —let him be sent out 
to these settlements as a free labourer, taking with him wife and children, 
if married, at the Government expense; where in an occupation of, com- 
paratively speaking, sel(-supporting nature, he shall forget in a new clime 
and amidst new scenes the crimes of the past, and become the companion of 
virtue for the future. The recall of all tickets-ol-lcave at once would 
enable the Government to proceed upon this plan, while our future 
criminals, after a twelvemonth’s preparatory restraint together with the 
native population, would keep up such asupply as would be sufficient to 
grow as much cotton as we could consume, ‘These settlements would be 
at the third year at most, and would amply and abundantly 
selection and maintenance, as well as the giving 


self-supporting 





repay the cost of their 
increased security and protection to property at home.” 
Mr. Bennett's efforts to afford a means of employment to the many 


starving females of Great Britain, whilst he endeavours to introduce a ays- 
tem which would place the watchmakers of this country on a level with 
foreign makers, are received with favour in the West Midlands, Alluding 
to the manufacture of watches it has been said—-“* The demand for watches 
has enormously increased during the last ten years, That increased 
demand has been mainly met by foreign makers and not by the trade of 
our country. It is calculated that during the year 1853, not more than 
200,000 watches were made in this country, while we find that the yearly 
production in the district of Neuichatel alone is upwards of 1,600,000.” 
Why is it that in this department we are not equal to foreign competition ? 
Mr. John Bennett, of Cheapside, who has been delivering some very in- 
teresting lectures on “ Women and Watcliwork,” tells us the reason, or 
rather the reasons, why. The success of the Swiss he attributes in the 
first place to the superiority of their art education; and, in the second 
place, to the employment of women in some descriptions of watch-manu- 
facture. Mr. Bennett is anxious that our artisans should be imbued with a 
higher taste, and that the labour of women should be taken advantage of 
in those branches in which the females of Switzerland are found to suc- 
ceed so well. Of course any attempt to introduce female labour will meet 
with the opposition of the workmen, who will imagine that such a proceed- 
iug will be taking the bread out of their mouths. As experience, however, 
has proved in the introduction of machinery that the apprehended evil isa 
positive blessing to the working men, so would it be found in this case that 
the employment of females, far from injuring the male operatives, would 
ultimately tend to their advantage. By cheapening the production, the de- 
mand for watches would largely increase. The work could be classified as 
itis in Switzerland, and those portions of it requiring the greater manual 
strength be given to the males, while those in which delicacy of 
manipulation is desiderated could be transferred to properly trained 
females. Another matter which ought to be considered in connexion with 
the subject is this,—In England labour for females is not only scarce, but 
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very badly paid. At watchwork, Mr. Bennett shows that women could earn 
good wages while producing cheap watches. “he objection may be started 
that the introduction of this description of female labour must be accom- 
panied by the evils of the factory system. Nothing of the kind, In 
Switzerland the women execute their work at their own homes, and there 
is nothing to prevent the adoption of the same system here. 

In Piesse’s “ Art of Perfumery” there is thrown out an idea which upon 
the face of it is exceedingly pleasing. We should be glad to see it venti- 
lated. Practical difficulties of a very serious nature do not uprise as we 
consider upon it. he idea is thus embodied in words:—* We desire to 
see flower farms and organised perfumatories established in the British 
Isles, for the extraction of essences and the manufacture of pomade and 
oils, of such flowers as are indigenous, or that thrive in the open fields ot 
our country. Besides opening up « new field of enterprise and good invest- 
ment for capital, it would give healthy employment to many women and 
children, Open air empioyment for the young is of no little consideration 
to maintain the stamina of the future generation, for it cannot be denied 
that our factory system and confined cities are prejudicial to the physical 
condition of the human family.” 

The Moniteur announces that the Universal Agricultural Exhibition 
(Paris) will, in consequence of the fixing of the Exhibition of the Fine 
Arts for the 15th of June, commence on the Ist and continue to the 
10th of that month, as originally designed. The reception and classifi- 
cation of implements, animals, and productions are to take place from 
the 18th to the 26th of May. From the latter date to the end of May 
juries will be occupied in awarding the prizes. On the 12th of June 
and following days experiments will be made with the machines and 
implements, either in the Exhibition Palace or at Villiers, near Paris. 
The sale of the live stock is to take place subsequently. TPersons in- 
tending to exhibit are required to make known their intention before 
the 25th of April, either to the Ministry of Agriculture and Commerce 
in Paris, or to the persons of their respective countries authorised to 
receive their declarations; and they are also required to give as fulla 
description as possible of the animals or objects exhibited. 

An institution for the patronage of Italian art, science, industry, and 
literature, proposed by Count Montemerli, is taking shape. <A circular 
explains the purpuse of the Emporio Italiano—* To promote, reward, and 
exhibit to the world the creations of the modern Italian mind.” The 
society proposes to guarantee the intrinsic worth of the agricultural pro- 
ducts, and the articles of manufacture, and to facilitate the trade in 
them. Political cbjects are expressly disclaimed ; indeed, the projectors 
work under the auspices of the several Italian Governments for an object 
essentially national. As features of the institution we are told there will 
be a printing-office, a monthly journal in three languages, a library, a 
panorama, a lecture hall, a bazaar, a museum, a primary school, a charity, 
a gallery for painting, sculpture, and mosaics, a concert hall, and a 
theatre, prizes and crowns. “Such a project.” it has been remarked, 
“full of poetry and utility, will have the warmest wishes of the many 
admirers of Italian genius.” 

Reference has been made in previous letters to the efforts that were 
being made at Coalbrookdale to disseminate and encourage a taste for 
drawing, as an secquirement desirable to be attained by persons in all 
grades but in porticular by the artisans employed in that locality. The 
active business of the school which had been established for this purpose 
commenced on the first week in December, under the direction of Mr, 
J. A. Mulligan, the master. Local classes have been opened at neigh- 
bouring towns, and the master attends them on fixed days, Of artisans 
there already are 176 students, all, with the exception of one branch 
class, mecting in the evening. A morning class for persons in more 
favourable circumstances has been opened at Coalbrookdale, and it will 
be followed by others elsewhere. The master also teaches elementary 
drawing at several of the National and other similar schools in that 
neighbourhood. The course of instruction is divided into two classes, 
To artisans it is intended to give an initial and theoretical art education, 
that they may become skilful art workmen, draughtsmen, designers, and 
decorators, and thus cause an improvement in manufactures, and exert a 
moral influence on our cities, towns, and homes. ‘The instructions to 
this class consist of architectural and machine drawings, practical geome- 
try, elementary and advanced free-hand drawing, perspective, shading and 
painting in chalk, water colour, and oil, from casts or ornaments and the 
figure, and from objects of still life, and ultimately of composition and 
design. ‘Tro ladies and gentlemen's classes the object is to impart a 
sound art education, with a view to enable them to appreciate works of 
art, and also to develope this taste in themselves, and place within their 
reach one of the highest sources of mental pleasure and moral culture. 
The course of this class consists of perspective, drawing from copies and 
nature in outline, model drawing, figure drawing and shading from casts, 
flowers, and landscape painting; composition, ‘The committee have pro- 
vided a stock of London-made drawing-boards and of T and set squa 
which are sold to the students at cost price. They have also obtained, 
through the Government Department of Art, a good selection of instru- 
ments, colour boxes, and other requisites, which they are enabled to sell 
to the students only at a considerable reduction. No artisan, therefore, 

need be deterred from the school by supposing the expense of the materials 
will be beyond his means, because for a few shillings he may provide him- 
self with every requisite for elementary study at least. A choice collection 
of ornamental drawings and outline drawings of the figure have been ob- 
tained for all the schools; also, a beautiful series of fac simile water-colour 
The casts com- 























drawings of flowers, landscapes, &c., by eminent artists, 
prise some of the finest specimens of the figure from the antique and 
modern schools, and of Greek, Roman, Gothic, Renaissance, and other 
styles of ornament. They include examples of the works of Phidias, 
Lorenzo Ghiberti, Michael Angelo, and Triquetti. Independent of their 
necessity for drawing purposes, they must exercise a beneticial influence 
on the taste of the students, by familiarising them with perfect examples of 
art; as they must, more or less, according to the quickness of their per- 
ceptions, become instilled with a feeling tor what is true and beautiful, 
and acquire a repugnance for what is vulgar and unnatural, 












Ata recent annual meeting of the members of a Literary Association in 
connexion with the Smithwick works of the Messrs, Chance, glass-makers, 
but whose advantages are not confined to the operatives of that firm, Mr, 
James T. Chance said * that he and his partners were anxious that nothing 
calculated to promote the education, the intellectual improvement, and the 
recreation of that large population in the neighbourhood for whom the 
institute was established, should be overlooked, and he assured the mem- 
bers that any benefit which the firm could confer, any aid they could render 
to them, only need to be pointed out, and it should be promptly afforded. 
With the view of giving a new feature to the institute, and supplying a 
want which no doubt was felt, the firm had determined to erect immediately 
spacious and convenient rooms adjacent, for the several purposes of recrea- 
tion, innocent games, and gymnastic exercises ; for the working classes, like 
the other classes of suciety, required something besides books in t me of 
leisure ; sometimes study and discipline for the mind were best, sometimes 
recreative exercise for the body, and the people here would, in a short time, 
be provided with the means and opportunities for both.” 

Mr. M‘Clean, C.E., in order to encourage the staff employed by him as 
lessee of the South Staffordshire Railway, to assure their lives in cases of 
accident, for weekly allowances in case of injuries, and for allowances for 
medical expenses, has undertaken himself to pay one-half of the premiums 
required by the National Alliance Assurance Company. This excellent 
example may well be followed on other railways. On Thursday week a 
workman upon the line was killed by an engine running over him. His 
widow and family will receive £50 from the assurance company, Other 
employers similarly circumstance might well follow Mr, M‘Clean's example. 





Mr. E. Talbott, of Spring Vale, in this district, has invented some im- 
provements in rails, which consist in a peculiar construction of split or 
compound rails, enabling him to manufacture half or split bars with per- 
fect bearings or flanges, and which, when combined, have the required 
strength and structure of ordinary rails. In a transverse section of double 
webbed or double-headed rails, made according to his improvements, the 
rail is seen cut through its centre vertically, without the cut passing 
through either the longitudinal or the lateral bearings of the rail, but di- 
verging at aright angle or thereabouts, and passing out on the left-hand 
side, underneath the top web or flange, aud in like manner on the right-hand 
side above the lower web or flange, or vice versa. In this manner the com- 


pound rails are somewhat similar to two bars of T iron, placed side by side 
in reversed position, and may be bolted at suitable intervals along their 
sides for security, and they may be connected with fish-joints or otherwise 











is also applicable to other 


as usual. The principle of these imp: 
forms of rails. ‘ 

Replying to a correspondent who asked for information upon the progress 
or otherwise of experiments with Uchatius’s steel-making process, the 
Mining Journal says: —* We learn that the Ebbw Vale Company, although 
so extremely silent upon the subject, are manufacturing an article of really 
commercial importance ; within the last few days a very large piece of work 
has been rolled there, and exceeded every expectation. At Messrs. Spence 
and Sons’, an apparatus has been put up, by which the iron can be granu- 
lated without any difficulty whatever. This is of great importance, as the 
iron can now, instead of being run into pigs, be converted into granules 
direct from the blast-furnace, thereby saving the trouble and expense of 
re-melting.” 

The French engineers who were sent some time back into Upper Arra- 
gon, to examine the question of carrying a railway across the Pyrenees, 
to effect a communication between France and Spain, have terminated 
their surveys, and the result has been arrived at, that the line should 
start from Tarbes and end at the city of Huesca, passing by the bridge 
of Gavarni. In the neighbourhood of Huesca, not fewer than 3,000 men 
are employed in the preliminary works. It appears from the surveys, 
that the passage across the Pyrenees is not so difficult as was believed. The 
great drawback to the uninterrupted working of the line will arise, it is 
thought, from the great quantity of snow which is to be found in these 
districts during four months of the year, 

We are gratified that Mr. Layard’s project for a 350 miles railway, to 
commence at Rustechuk or Silistria, and pass by Shumla and Adrianople 
to Suez, or some other approximate point in the Archipelago, is proceed- 
ing se satisfactorily as to justify the following despatch, which is dated 
“Constantinople, Jan. 9:—Mr. Layard, M.P., left Constantinople on 
Wednesday last, on bis route to England, His railway project, connect- 
ing the Danube with the Archipelago, which I mentioned in one of my 
last letters, may be considered as settled. It has passed all the series of 
councils, has the consent of the Grand Viziers ; and the Iradé, which is 
already drawn up, has only to be signed by the Sultan. It will be sent 
after him as soon as this isdone. That this railway excites great hopes 
you may judge from the circumstance that £1,000,000 sterling have been 
subscribed in the place. This isa better guarantee for its paying than the 
five or six per cent. which the Turkish Government could have been 
made to promise.” 

The “ gigantic railway scheme,” otherwise the monster coal mine, which 
is proposed to bring the coal fields of Durham into direct and uninter- 
rupted communication with the wharts of London, and land there 6,600 
tons a-day, or 2,000,000 tons a-year, with its capital of £4,000,000, has 
excited no little surprise in Birmingham and its district. The figures, 
however, in which the scheme is introduced to the consideration of the 











prudent, connected with the assertion that it has been taken up by men of 


high standing and commercial reputation in London, lead to the impression 
that the “ Northern Coal Railway" will soon really be one of the many 
existing railway projects which will create an additional demand for the 
staple product of this vart of the country. With the cheapening of the 
article there can be little doubt that the 3,000,000 tons now annually con- 
sumed in London might be doubled. In evidence of the magnitude of the 
London trade, it has been shown that no fewer thane 10,700 vessels ar 
constantly employed in conveying thither a portion only of the quantity 
consumed, which is e ual to one-halfof the tonnage of the whole exports 
of coal from the Great Britain. 

Next week we hope to g've an abstract of an excellent report upon the 
sewage of Wolverhampton, by David J. Henry, C.E., Engineer and Surveyor 
to the Corporation of that town, 





METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From OUR OWN CORRESPONDENT), 
Tuere is much ground for hope and confidence with regard to the future 
state and prospects of the iron trade. Whilst the demand for home consump- 
tion is steady, and an aver winberof orders in the hands of manufac- 
turers, there is a pretty certain prospect of a great increase in the demand 
for iron generally, and varticularly for rails, The Euphrates Railway project 
has been tavourably received by the Turkish Government, and arrangements 
have also been made for a large extension of our Indian and Australian 
There is a good demand for plates for ship-building, and the 






railways. 
inquiry for bars has also increased. 

The building tor the Art Treasures Exhibition at Manchester is progress- 
ing rapidly towards completion, and m: pected to arise from 
it by the merehants of Manchester, the chief of which is a greatiy extended 
trade during the period itis open, It has also been suggested to the execu- 
tive committee that a portion of the building should be set apart for exhibit- 
ing the metal manufactures of Manchester, including its engineering and 
mechanical productions, but we have not heard waether such a step has yet 





been sanctioned. 

Although much has been said from time to time respecting the efficient 
management of the mines in the North of England, we have reason to think 
that colliery engineering in the Midland counties will bear comparison with 
that of the North. Steam-engines have been extensively used for the con- 
veyance of coals along under-ground inclines, insome cases by Mr. Wood- 
house, C.E., for upwards of a mile. This gentleman is now introducing 
steam-power to convey the cozls along the levels at the Cinder Hill colliery 
the property of Thomas North, Esq., near Nottingham. An _ endless 
wire rope will be used and moved by an engine 40 or 50 horse-power, 
a large number of horses will be dispensed with, and the cost of under- 
ground conveyance will be reduced one half. We believe it is not unusual to 
convey coals in the level by steam power in the north, but the northern 
collieries are many of old standing, and, consequently, this economy may 
Great credit is due to Mr. Woodhouse for in- 
troducing the system here. At some of the pits under this gentleman's 
management from 2,500 to 3,000 tons of coal are raised week At the 
Clay Cross works, under the management of Mr. Binns, frc 2,000 to 
2,500 tons of coal are raised weekly; but this is by means of old machi- 
nery. Mr. Binns is now opening shafts calculated to raise 3,000 tons 
weekly with ease, by means of an engine from 150 to 200 horse-power. We 
have pleasure in recording these rapid advances in mining in Derbyshire— 
a comparatively newly opened coal tiell. The Stavely works, the property 
of R. Barrow, Esq., are equal in extent and operations to any in the 
The Butterley Company are also extensive works; but these 
There are new 


have been sooner called for. 











country. 
collieries are dispersed over a large extent of country. 
collieries opened in Derbyshire calculated to raise 15,000 tons of coal 
weekly, when completed, and in full operation, 

The Manchester papers give the result of some experiments 
with the method of smoke-consumption, patented by Mr. Wood- 
cock, of London, which was submitted to severe tests at the esta- 
blishment of Messrs. Westhead and Co., Brook-street, Manchester, 
in the presence of a number of the corporation officials. The 
steam was allowed to subside considerably below the ordinary pressure, in 
order that the fires might be supplied with coal more freely, and also to show 
whether, and in what proportion, an increase of steam could be generated. 
When the steam was recluced to 501b. pressure, coals were applied liberally, 
and in seven minutes the steam gauge indicated 351b., the smoke during 
this period being simply of a vaporous transparent character. There 
were two 60-horse boilers in use, each having two flues and furnaces 
The usual plan was to coal the furnaces under each boiler alternately, but 
in this instance it was done simultaneously, yet the smoke was so trivial 
that the observers expressed themselves fully satisfied with the result. In 
the second trial the steam was raised to a high pressure more rapidly, the 
smoke still being suppressed. The plan has been tried for several months 
in connexion with one of the boilers, and with such satisfaction that two 
others have now been similarly treated. The method adopted by Mr. Wood- 
cock (with whom is associated Mr. Lloyd Williams) consists in the 
admission of heated air, to promote combustion, at a point where an 
inverted bridge forces the unconsumed smoke down upon the red fire 
The smoke is thus brought into contact with the fire, and supplied with the 
requisite amount of oxygen (in a heated state) to facilitate its com- 
bustion. The precise arrangement varies with the length of the boiler 
and other circumstances, sometimes an extra inverted bridge (iron plate 
affixed to the top of the flue) being attached. The heated air is in- 
troduced through a sort of hollow bridge, the front of which isof brick, 
and the back of plate iron, perforated. The sapply reaches it either 
under the furnace, in the ordinary way, or through a tube on either 
side of the furnace. The same plan was also seen on Friday in opera- 














tion, at the engine-house of the large warchouse of Messrs. J. Rylands 
and Sons, New High-street. Sawdust and other materials were thrown 
upon the furnace, and dense smoke produced, but it was so effectually 
consumed behind the perforated bridge, that the top of the chimney 
searcely indicated the existence of a fire. Mr. Woodcock’s plan, we 
hear, is in operation in many breweries and other establishments in 
London ; also in Leicester, Sheffield, Leeds, Halifax, and Bradford. 

No scientific institution in the provinces has effected so much benefit to 
the manufacturing community as the association established at Man- 
chester for the prevention of steam boiler explosions, whose annual 
meeting took place on Wednesday, Mr. Henry Houldsworth being in the 
chair. There was a numerous attendance at the meeting, which in- 
cluded W. Fairbairn, Esq., C.E., F.R.S., and other scientific gentlemen. 
The report of the secretary was an interesting document. It said, amongst 
other things, that “ During the past year 2,246 visits have been made, and 
1,456 boilers examined by the chief and sub-inspectors. These visits dis- 
closed that 143 boilers, or nearly ten per cent of the whole, were in a 
dangerous condition, from causes more particularly stated in the report of 
th> chief inspector. It is a gratifying circumstance that no explosions 
have yet occurred upon the works of any of the members since the in- 
spection began, although in Great Britain generally it is known that not 
less than 31 boilers have exploded during the last year, causing the 
loss of 58 lives, and serious injuries to upwards of 70 persons. The 
large accession of new members has imposed upon the chief inspector 
and his staff increased duties, which have occasionally interrupted the 
order of inspection, and rendered the number of visits to each establishment 
less frequent than was intended. To meet this evil a third sub-inspector 
was some time ago appointed, and subsequently an additional assistant in 
the office has been employed temporarily to bring up arrears, but with the 
intention of his being engaged as special inspector to attend to cases out of 
the regular routine of inspection, if the funds at the disposal of the com- 
mittee admit of it, the object being to secure, in addition to the occasional 
visits of the chief inspector, a bi-monthly visit from the sub-inspectors. 
The receipts of the year have been:—From entrance fees, £386; sub- 
scriptions, at 21s. per boiler, £1,285 ds. 6d. ; banker's interest, and special 
fees, £86 6s. 9d.; total, £1,371 11s.3d. The expenses have amounted to 
£1,474 11d. From this statement it will be seen, that the disbursements 
have exceeded the income from subscriptions and special fees, by 
£101 8s. 8d., which amount, on this occasion, has been supplied from the 
entrance fee fund. The fact that steam while in contact with water may 
be surcharged with heat to a very high degree, without any greater effect 
on the pressure gauge, or safety valve, than is due to ordinary gaseous exe 
pansion, rests upon the undoubted authority of scientific inquirers. Thus, 
there may accumulate within the boilers a latent force in the form of 
superabundant heat, which, on the disturbance of the water from any cause, 
may combine suddenly with it, producing steam of excessive pressure, 
resulting in an explosion. Now, as this conclusion is not universally 
admitted, even by those who are acquainted with the scientific fact on 
which the inference rests, and is not even known or suspected by the great 
majority of practical men employed about steam boilers, it appears to be a 
ease which imperatively calls for a practical solution from our associa- 
tion; and if the members concur with the committee in this view, 
means will be taken within the next year, at the expense of the 
entrance fee fund, to determine experimentally this important point. 
The chairman, after entecing into some details to show that the Institution 
intended to afford its officers the means of further experimental research, 
said that the British Association had voted to Mr. Fairbairn and others an 
amount of money, for determining by experiment the strength of tubes and 
cylinders to resist external pressure. The experiments had been made, 
but necessarily on a small scale, and it became necessary that some other 
body should undertake the solution of the question in a form in which it 
could be made most useful; and it might be done with an association like 
this with a fund of £700 or £300. Another point it was desirable to 
settle was, the question of the accumulation of a large amount of heat in 
steam whilst in contact with water; and whether, when the water became 
agitated, steam was generated so rapidly as to cause some of the explosions 
which had occurred. There was great difference of opinion upon that 
subject. It was important to determine that point, so far as it could be 
determined by experiment, and he hoped it would be done, The great 
economy which appeared to arise from high-pressure steam showed how 
rapidly high pressure engines were becoming the rule and condensing ones 
the exception. During the year one boiler in ten inspected by the asso- 
ciation had been pronounced in a dangerous state. If the use of high- 
pressure steam became general, there could not but be a great increase of 
accidents, which would lead to stringent laws and to Government inspec- 
tion, unless they took measures, by this association, to induce persons to 
join it, and thus extend their own inspection, so as to avoid such accidents. 
—The report was adopted, and some alterations made in the rules.— 
During the meeting a very instructive report on the construction and 
working of steam boilers was read, which we shall notice next week, the 
document being far too important to be lightly noticed. 

There has been nothing in the manufacturing trade of the week to call 
for much notice. The cotton and woollen trades are quiet, and much cau- 
tion is used in business transactions. 














Patent For Coatinc Iron wirn Corprer.—Of the numerous 
attempts which have been made to coat iron with copper and brass, 
one at least appears to have succeeded. On the invitation of Mr. 
Edmund Heeley, of the Electro-plate Works, Sutfolk-street, we wit- 
nessed, a few days ago, in common with other persons, a series of 
highly interesting experiments on the process patented by Mr. 
Tytherleigh, of this town. Hitherto it had been easy enough to 
deposit copper upon iron, but until Mr. Tytherleigh’s discovery the 
combination of the two metals had not been so completely achieved 
as to permit of the iron, when coated, being rolled into any required 
thickness, or stamped into the innumerable forms occurring in the 
various stages of manufacture. The principle of the process adopted 
under this patent is analagous to that of soldering, the difference 
being that the granulated metal used in soldering is spread over the 
surface of the iron, instead of being merely applied to the edges 
which the workman desires to unite Supposing, for example, that 
it is intended to coat a sheet of iron with brass, the patentee prepares 
the iron by what is technically called * pickling,” or cleansing it. He 
then spreads evenly over the surface the common brass solder, and 
over this he spreads a quantity of borax to act asa flux. The sheet 
so prepared is placed in a furnace heated to the proper degree, and 
after remaining in the tire for about ten seconds, is withdrawn and 
permitted to cool, the short space of time mentioned being amply 
sulticient to ensure the union of the metals. Iron thus coated has 
been subjected to the severest tests in annealing, rolling, and planish- 
ing, and has successfully endured them all, the brass being so firml 
united to the iron that nothing short of actually tiling it down is able 
to effect a separation. By using a furnace with doors on opposite 
sides, and by the adoption of proper machinery, sheets of any size 
may be thus coated, and the process may be successfully performed 
on both sides of the sheet at the same time. For coating iron nails 
with brass and copper the process employed is as follows :—The metal 
is fused in a crucible or other proper vessel, and the tlux being added, 
the articles to be coated are placed in the vessel. This method, which 
is applicable to the coating of nails and other small articles, atlords 
results equally successful with those following the process of coating 
sheets or flat surfaces. In the specimens of each submitted to our 
notice, the coating was not only »rmly amalgamated with the iron, 
but was bright and smooth ; indeed, it was only by the weight and 
strength that the coated iron could be distinguished from brass or 
copper. The advantages of such an invention are obvious. The 
innumerable articles now made of brass or copper may in future, 
should this invention be extensively adonted, be made of iron covered 
with either of those metals. Strength, lightness, and cheapness are 
amongst the principal advantayes derivable from the use of the new 
material; and in addition, the danger arising from oxidation in the 
case of iron may be entirely obviated. In the Birmingham trades the 
covered sheet-iron is likely to prove of incalculable value, especially 
in periods when copper maintains its present enormous price; and it 
is very probable that the invention may be susceptible of application 
to the purposes of sheathing the bottoms of ships, and many other 
uses of the most important kind. In this case the invention will add 
another to the long list of improvements by which Birmingham 
maintains her superiority over other manufacturing towns. 
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ON MENTAL CALCULATION. 
By Georce Parker BIDDER. 
Continued from page 61. 
I vsep thus to arrive at a square, or cube root, in my own 
way; but if I suspected that the number was not a perfect 

uare, or cube,"I tested it by “casting out the nines,” —a 
process familiar to arithmeticians ; and in such cases, the results 
were approximated to by a tentative process, and no advantage 
whatever could be derived from the methods here described. — 

This leads me to the subject of compound interest, relative 
to which { am afraid I shall find some difficulty in making 
myself understood as clearly as I should desire. I am especially 
anxious as to this rule, b if I 1 in explaining it 
satisfactorily, you will comprehend the mode of reasoning by 
which I investigated rules and ascertained some of the properties 
of numbers, and more particularly of a series of numbers. I 
need not tell you that calculating compound interest, without 
logarithms, is a matter involving immense labour, especially if it 
extends over a greater number of years. It is raising a frac- 
tional number to a high power, which thus becomes an 
expanded series and no terms can be neglected, because the 
ultimate value of any one term cannot be foreseen. When 
called upon to perform sums in compound interest, I found 
them such a source of labour and of strain upon the memory, 
that I was induced to seek for some means of relieving it from 
the pressure, and in doing this, I adopted a mode of reasoning 
which I will try to explain; as from it you will perceive the 
tentative process, by which I arrived at all the rules I adopted 
in arithmetic. 

I will assume that I was called upon to calculate the com- 
pound interest for £100 at 5 per cent. for 14 years. In the 
ordinary way, without the use of logarithms, you would begin 
thus :— 

£100 x (1°05) x (1°05) x &e. . . 14 times, 
Now 1°05 x 1:05 = 1°1025, and 11025 x 1:05 = 1157625; 
which process, carried only a very little further, will involve so 
many figures, as to be quite impracticable for the memory. 

Now the way in which I proceeded was this: I considered 
that if £100 was put out at simple interest for 14 years it would 
produce 14 x £5 = £70. I then regarded each £5 put out 
at simple interest; thus the first £5 will produce 5s. per 
annum, but as it commences at the end of the first year it will 
be for a period of 13 years instead of 14 years. In the second 
year the £100 gives birth to the second £5 which carries simple 
interest of 5s. per annum for 12 years. Similarly the third £5 
carries interest for 11 years, and so on, the number of years re- 
gularly diminishing ; hence the total amount of interest at 5s. 
per annum is expressed by a series— 

Bs. x {134+124+114+104+94+8+74+64+54+44+34+241} 

I had therefore presented to me the problem to sum that series. 

It so happened that before I was called upon to deal with 
compound interest, I was asked the well-known question, “If a 
man pick up 100 stones a yard apart, picking them up separately 
and putting them in a basket, how far must he travel?’ That 
question set my mind thinking over the series which is embodied 
in its solution, and the method I adopted for obtaining the 
summation is as follows :—Writing the series the other way we 
have 14+24+34445464+74+8494104114+12+13; now add 
the successive terms together, one after another 1=1, 1+2=3, 
14+24+3=6, 1+2+4+3+44=10, and so on, and write them, so as 
to form anothér series, viz., 1, 3, 6, 10, 15, &c 

Divide each of these terms by the numbers representing 
their orders as 





Ist 2nd 3rd 4th 5th &e. 
1 3 6 10 15 
viz., - - - -- — &e, 
1 2 3 4 5 
or 1 14 2 24 3 


in which it will be seen that these quotients form a regular pro- 
gression, each term of which is half an unit more than half the 
number expressing the position of the term in the series; for 
example, in the 4th term, the corresponding quotient is 2} or 4 


4 
more than 5~ and so on; hence if 13 be the number of terms 


(as in the case under consideration) we obtain the sum of 13 terms 


o~ * « oe 
9 2 


and therefore the interest 


— x Se. = £223 15s. Od. 


_ 13x 14 This added to the £70 
°° 


before-mentioned, gives a total of £92 15s. 0d. 

The next stage of the proceeding was to consider each 5s. as 
put out at simple interest, namely 3d. per annum. 

Now the tirst 5s. (the interest upon the first £5) accrues in 
the second year, and therefore will carry simple interest for 
twelve years, The second year’s simple interest of 5s. arising 
out of the first £5 will similarly run for eleven years and so on. 

Thus it appears that the calculation of the simple interest upon 
5s., the interest upon the firat £5, is similar to that of the 5s. 
the interest upon the first £5, but having one year less to run, 
namely, twelve instead of thirteen years; hence it is expressed 
by the formula 

2225... x 3d. 


In the same way the simple interest upon the 5s.—the in- 
terest upon the second £5,—is the result of a summation of a 
series like the last, except that it was for eleven years; and so 
of the rest. 

Therefore the series expressing the total amount of in- 
terest upon all the 5s. has its terms made up of the sums of 
corresponding terms of the former series, or 1 + 3 + 6 + 10 
+ 15 + 21, &., giving rise to 1, 4, 10, 20, 35, &c.,in which we 
hvel=11+3=4,1+3+46=101+3+4+6+410 
= 20, and so on. 

Now to sum this series, divide each term by the corresponding 
term in the previous series thus— 


1 4 10 20 35 56 
' 1 3 6 10 15 21 
giving quotients 
1 14 13 2 24 2% 
3 4 5 6 7 8 
or - - - - = ise 
3 3 3 3 3 3 


which, as in the former case, are in regular progression, and we 
observe that in any term, the fifth for example, 
35 = 15 x 24 
5+2 
3 
“Hence if » be the number of terms, we have the sum of n terms 
<S for the general formula. 





7 
=bx7=15x 








or the numerator of the fractional multiplier, is the number of 
the term of the series + 2, and so of the rest. 

But the 15 is, as we have seen, made up of the summation of 
a terms of the previous series (1 + 2 + 3, &c.) and hence may be 

5 x (5 +1) 

represented by 15 = ——~g-—— 
+ 2) 
3 

Now observe, this interest accrued in the second year, hence to 
refer the terms of the last series to principal epoch, whence the 
14 years is estimated, we have only to put 7 — 2 for 5 and we 





and the 35 by 35 = °* C+ UYxs 


(7 —2) (7 —1)7 
obtain 35 = ge 
= 1 X@—HE—9 
1 2 3 
and, therefore, if a = number of years = 14, in this case we 


get the expression aoe —— # x 3d., which put in figures 


14 x 18 x 12 y 34, = £4 11s, 0d, and this added to 


gives ——— 
1 2 
the previous sum of £95 15s. 0d., produces £97 6s. 0d. 
Ithen considered each 3d. put out at simple interest, and pursu- 
ing the same mode of investigation, I found the summation of the 
. a (a — 1) (a — 2) (a — 3) 
series represented by a wee 3 
and the interest to be 
@ (a —1) («—3) (@—8) , Sd. _ 12s. 6d. ; 
a @ 3 4 2 
this added to £97 6s. 0d. gives £97 18s. 6d. 
Similarly the next interest is expressed by the formula 


a (a — 1) (a — 2) (a — 3) (a — 4) 3d. 





ee — ———— = Ils. $d. 
1 2 3 r 5 20 x 20 “ 
added gives £97 19s. $d., and the next 
a (a — 1) (a — 2) (a — 8) (a— 4) (a — 5) 3d. 


1 2 3 4 5 6 20 x 20 x 20 
14X13x12X11x10x9 3d. 
1 2 3. 4 5 66 20° 

gives £97 19s. 10d. 

Perceiving now rapidly the series converged, and that the re- 
maining terms could not possibly amount to one farthing, the 
process was stopped and the result stated as above, £97 19s. 10d., 
which, instead of requiring fourteen operations, was arrived at 
in five, and these of much easier computation than may probably 
appear from the description just given. 

Before quitting this part of the subject I will venture to express 
the total compound interest of any sum of money algebraically, 
in anotber more simple form. 

Let P represent the principal sum, 

r the rate of interest ( = ,\,, if 5 per cent., for example), 
n the number of years. 


= I1d., which added 


Then compound interest = P x {art (nm — Diy 


- 





n(n —1) (n—2) 5 n(n — 1) (n—2) (n— 3) 4 + ke. 
1 2 3 : = 3 4 
n(n —1) (n—2) sae (n—(n — 1) ) yn 


+5 2 S ave n 


‘ , and the amount, or in- 


— n(n—l 
terest and principal together, = Px { 1+ar ov - p24 &e. 


n (n—1) (n—2)...(n—(n—1 ) )rn 
1 2 S nee n 
by the binomial theorem, of the expression P (1+7r)", which is 
the form in which the problem is presented for solution by loga- 
rithms, or by successive involution. ee 
I do not in any way claim the discovery of a new principle ; 
but I have endeavoured to show by what kind of process my 
mind, at a very early age, and when wholly unacquainted with 
symbolical representation and algebraic expedients, analysed the 
law connecting these series and rendered them available for 
computation. : 
As an example of how this was carried out mentally, I will 
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take £100 as put out at 2 per cent. for 35 years. Then 
the first term=P n r= 100 x 35 £70; 
5u 
the second = 70x34 = _ £03 16s. Od., which 
2x 50 added to the foregoing 
gives £93 16s, Od. ; 
the third = £23 16s.%33 _ 545.844, giving 
3x 50 £99 Os. 8d. ; 
the fourth — £5 4s, 84d. x 32_ 16s. 9d., giving 
4x 50 £99 17s. 54d. ; 
the fifth = 16s,0d.x31 _ 2s. 1d., giving 
5x 50 £99 19s. 64d. ; 
the sixth ald. x30 sia, giving 
6 x 50 £99 19s. 9d. ; 
the seventh — Zhdx29 _ }d., giving 
7 x 50 £99 18s. 9}d.; 


which, of course, is the last—the remaining terms being obviously 
very simall fractions. 

Mentally, however, this would not occupy me more than a 
minute, so that the result is arrived at almost as quickly as by 
logarithms. 

After Compound Interest the next subject is that of Prime 
Numbers, which it is hardly necessary to say, are those which 
are only divisible by themselves and unity, and having no other 
known relation to any number below them. Even at the present 
time I cannot help occupying myself with what I feel to be im- 
possible in calculation, and for years I studied these numbers in 
the vain hope of discovering some law of sequence which they 
obey. On thinking over this matter (and in attempting an analysis 
of any kind, though you may not succeed, you generally find out 
something which proves to be more or less useful!) my specula- 
tions led to the discovery of processes by which great facilities 
were offered for ascertaining the factors of a number, and thereby 
determining whether it was a prime, or not. 

When required to ascertain the factors of any proposed num- 
ber, the obvious mode, if it be even, isto divide by 2 successively 
until an odd number be arrived at. That done I add the digits 
up and if divisible by 3, I divide by 3 till it is exhausted. 





Having got to that step, all trace is lost of the components and 
nothing is left but to commence dividing it by the consecutive 
prime numbers 7, 11, 13, 17, 19, 23, 29, &c., up to its square 
root. If none of these numbers will divide it, it may be inferred 
that it is a prime number. This of course is an exceedingly 
laborious and tedious process, and I had a great desire to dis- 
cover some way of abbreviating it. The first thing that occurred 
to me was this—suppose an odd number to have two factors, 
they must both be odd, and being odd can be expressed in whole 
numbers by a + for one and a—b for the other, and the 
number itself by (a + 6) (a—b) = a?—}?, from which it is 
clear, that no prime number can represent the difference between 
two squares, for if so it can be divided by (a + 6) and (a—%), 
with, however, one exception, which is when a — bd is unity ; 
thus 7 is the difference between the square of 4 and the square 
of 3 ; 19 is the difference between the squares of 10 and 9; and 
23 is the difference between the squares of 12 and 11; but no 
number can be resolved into factors, unless it be the difference 
between two true squares. 

Now this afforded a rapid test whether the number was 
divisible by the powers nearest to the approximate square root, 
and which, being the largest, were the most difficult to divide 
by. For example, suppose it be required to ascertain the factors, 
if any, of the number 3,139; the nearest square exceeding this 
is 3,249, the root of which is 57, the difference 3,249 and 3,139 
is 110, which is not a true square; but take the next square 
above, that is 3,364, the root of which is 58 or 57 + 1, the square 
of this exceeds that of 57 by 57 x 2 + 1 = 57 + 58 = 115, which 
added to 110 gives 225, which is a true square the root of which 
3,139 = 58? — 15? 

== (58 + 15) (58 — 15) 
= 73 x 43 

By this it will be seen, that the necessity is avoided of divid- 
ing by 53, 47, 43, the primes between the square root as above 
and the actual factor, and it is an easy process, because having 
begun with 110, the next square gives an addition of 115, the 
next 117, the next 119, and so on, the addition of two in each 
case corresponding with an additional unit in the square numbers 
57, 58, 59, &c., but it will occur to you that there is a certain 
point where you get wide away from the square root, and you 
have to go through a great number of additions, before you 
obtain a similar amount in the divisor. When you arrive at 
that point, this process should be abandoned, and you must fall 
back on dividing by 7, 11, 13, &c., and so on till the quotients 
are ascertained 

But even here the process can be abbreviated, and I do it in 
this manner. 

Suppose I want to know if 23,141 be divisable by 79. 
Instead of beginning at the left hand I begin at the opposite, 
or unit end, and the square of 79 being 6,241, which 
deducted from 23,141 leaves 16,900, if this be divisible by 79, 
then 169 must be so also, which I see at a glance is not the case, 
and, therefore, I go on to another. I do not want to divide until 
I get a remainder ; all | want is to ascertain if it be divisible 
or not. 

I try it, therefore, by 73 ; which must be multiplied by 17 to 
produce a number ending in 41, that is 1,241, which, deducted 
from 23,141, gives 21,900, which is divisible by 73 without re- 
mainder. ‘Therefore the factors are 73 and 317. 

There is still another expedient for ascertaining the factors of 
a number, founded upon the principle familiarly called the pro- 
perty of the nines. Suppose you have two numbers 718 and 
328, and you add up the digits and divide them respectively by 9, 
thus :— 


is 15, hence 





74143 iil 
: "oe 1 and remainder 2, 
3 8 18 
. “se =o oe 1 and remainder 4, 


that you multiply these numbers together, thus, 713 x 328 = 
233,864, and add up the digits and cast out the nines, thus, 
24+34+34+8+64+4 26 ; 

a 2, with remainder 8; then this re- 
mainder 8 = 2x 4, the product of the remainders arising from 
the former operations, or the remainder after dividing that pro- 
duct by 9, as in the following example :— 

764 and 329 ; 





17 
7+6+4+4=17, and >-= 1 and 8 over; 


14 
34+42+9= 14, and > = l and 5 over. 
But 764 x 329 = 251, 356, and2+5+1+ 3+ 5 +6=22, 
22 
and >= 2 and 4 over: 


also —o = 4 and 4 over. 
Now to apply this to discover the factors of a number—take 
23,141, as in the former example, in which the sum of the digits, 


11 
viz, 2+3+1+4+41, =11, and >= 1 with remainder 2, 


Let us inquire whether 71 will divide 23,141, and first since 
7 + 1= 8, if 71 bea factor, the other factor must be such that 
the sum of its digits, divided by 9, must give a remainder of 7 ; 


56 
because 8 x 7 = 56, and ; == 6 and remainder 2 as above, 


Now, the only number which, multiplied by 71, will give 41 
as terminal figures is 71; but, as already observed, the digits of 
the other factor, if it exists, must give, when divided by 9, a re- 
mainder of 7; the factor, therefore, must be 871, in which 
8+7+1, divided by 9, gives a remainder 7; however, a mere 
glance shows 871 to be far too large, hence 71 cannot be a factor 
of 23,141. 

I next try 73, in which 7+3=10 gives, after division by 9 
aremainder of 1, therefore, if this bea factor, the other factor 
must be such a number that the sum of its digits, after division 
by 9, must give a remainder of 2, or 9+2, or 18 +2, &., because 
1 x 2=2, the remainder after dividing the sum of the digits 
of 23,141 by 9. But as 17 is the only number which, multi- 
plied by 73, will give a product terminating in 41, the factor, if 
it exists, of which 17 forms the two terminal digits, requires 
another digit to make the sum of its digits=9+2=11. This, 
then is 3, and 3+1+7=11, and as this number 317 obviously 
may be a factor, I multiply 317 x 73 and find it produces 23,141. 

These are some of the expedients by which the tedium and 
labour of investigating prime numbers may be relieved, but, ex- 
cept as a matter of curiosity, I never found much use in pursu- 
ing them further. 

(Zo be concluded in owr next.) 
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By a happy extension of the thermo-electric law, by which, 
when one end ofa bar of metal is heated while the other is cooled, 
a current of electricity is made to flow from the hot to the 
cold extremity of the bar, with a strength proportioned to the 
difference of temperature maintained between them, Professor 
Faraday was enabled to show that the polarity of the magnetic 
needle was an effect dependent upon the earth's rotations on its 
axis, 

The alternations of heat and cold, produced by successive 
portions of the earth's surface, from the east towards the west, 
being exposed alternately to the influence of the sun's rays 
during the day, and again withdrawn from them at night, 
oceasions, to use his own words, “an immense circumflowing 
electric flood, which converts the terrestrial ball into a grand 
thermo-electric magnet !” 

Were the earth to pause in its diurnal motion, or were the 
sun to cease to warm the earth, the needle would turn indiffer- 
ently to whatever point of the compass chance directed it. 

This grand electric stream for ever flowing from the rising to 
setting sun, of which the magnetic needle is but an index placed 
at right angles to its course, is not confined to the physical 
world, but would seem to govern and direct the movements of 
the intellectual world as well. 

The connexion soon to be established between electric currents 
circulating throughout the telegraphic systems of Europe and 
America, although it will doubtless serve to mark an important 
era in the progress of humanity, yet, when regarded with refe 
rence to the past, but adds another link to the chain of events 
which, from the earliest dawn of history, has, under the influence 
of some mysterious law, determined the whole course of civilisa- 
tion from the East towards the West. The great tidal wave, 
whose seconds are centuries in the march of human progress, 
has been moving on slowly and deviously, breaking now on this 
shore, now on that, now retrograding, but ever advancing, from 
the rising to the setting sun, with the silent cumulative momen- 
tum of the earth’s rotation from the beginning of time— 

“ For I hoid that through the seasons one increasing purpose runs, 

And the thoughts of men are ripened with the cireling of the suns. 





The whole history of the past is but a record of successive 
conquering and dominant races for ever issuing from the teeming 
East, like a series of waves falling into each other, and driven 
onwards by: the same resistless force. From somewhere in the 
elevated plateau of Central Asia, civilisation, like the several 
streams of lava ejected by the successive throes of a volcano, 
has ever poured itself westward, each new development over- 
lapping the cold, hardened, and exhausted layer beneath it. 

First the Assyrian empire overflowing western Asia, util it 
reached the eastern shores of the Mediterranean ; then the Per- 
sian overlaying it, and extending to the gean ; after that the 
Macedonian, extending to the Adriatic; and finally, the Roman, 
extending it to the Atlantic. 


of the Atlantic, till, like the crest of a great wave, Columbus 
overleapt the barrier, and led the way to a new world. Colum- 
bus crossed the Atlantic in 1492, and the subsequent conquest 
of South America by his countryman is matter of history. But 
the spirit of Spanish enterprise, although it speedily overran the 


whole of the southern continent, till it reached and spent itself | 


against the feet of the Cordilleras and the eastern shore of the 


Pacific, has ever since been flowing backwards, broken and ex- | 


hausted, upon the mother country. The great westward tide of 
humanity, however, had lost nothing of its foree—another and 
a stronger wave was gathering itself up behind. 

About a hundred years after the death of Columbus the 
Atlantic was crossed by a band of heroes, of a very different 
stamp from any of those who had hitherto set their feet upon 
the soil of the new world. In 1620, the Pilgrim Fathers left our 


shores to re-produce beyond the “ setting sun” a New England, | 


to which they bore the language, the traditions, and the 
self-reliant spirit of Old England. 

Unlike the Spanish inundation, the flood of English immi- 
gration is still flowing onwards, and the ringing stroke of the 
backwoodsman’s axe in the forests of the Far West still tells of 
progress. 

In 1888, the transit of the Great Western steam-ship across the 
waters of the Atlantic most appropriately signalised another 
pulse of great western current: and now, in 1857, the last and 
crowning event in the history of the old and new worlds is 
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about to be accomplished —by human thought itself passing in 
lightning flashes from shore to shore. 


for reflection in the brief sketch we have attempted to give of 
the Westward progress of civilisation. But, although there may 
be more of fancy than reality in the idea which seeks to found 
an analogy between the great electric current, excited by 
the sun, and circulating through the crust of the earth from 
east to west, and the special current we are now at out to esta- 
blish between Ireland and Newfoundland, it is impossible alto- 
gether to overlook the accidental concurrence of so many varied 
forces all tending in the same direction. 


has overspread nearly the whole of the civilised world is some- 
thing altogether unpredecented in the history of human inven- 
tions. It is but fifteen years ago since the first electric telegraph 
was established in this country, and already the whole of Europe 
is pervaded by it. Ina short time both England and France be- | 
came so charged with electricity that the intervening waters of | 
the Channel could no longer restrain them within their limits. | 
In 1851 Mr. Brett supplied the conductor which first established | 
the electric equilibrium of Great Britain with the continent of 
Europe. The success which attended the projection of this, the 
first submarine cable, was such as to encourage their extension 
in various other directions. All the kingdoms of Europe having | 
linked themselves together, and America being in a high state of 








brium between the old and new worlds, is now in process of pre- 
paration. 


during the next hundred years no living soul can even dream of. 
If their extension progress at anything like the rate at which 
they are now going on, the surface of the whole habitable globe 
will soon become as sensitive as a human eye-ball ! 

What a strange prospect such a condition of things holds out 
for the future of humanity. Should war arise between any two 
members of the European community, shall we be made sensible 
intheseverance of theeonnecting wires, of the injuries which they 
inflict upon each other? If, when Paris is tickled, will London 
laugh? When Russia freezes, will Naples shiver? When that 
ugly corn on the Italian toe, King Bomba, is extirpated, will | 
not Europe feel relieved? When Vesuvius, like a fiery pimple, 
discharges lava, will the irruption upset the equanimity of the 
Dutchman's temper. 


cussed, some years ago, it was considered by many of those 


insulated wire when surrounded by a conducting medium, such 
as water, would, in consequence of the resistance occasioned by 
the phenomena of induction, render the transmission of signals 
through such a conductor extremely slow, unless the size of the 
wire were increased to anextent that would render the construc- 
| tion of the line impracticable. But by the experiments of Mr. 


Whitehouse, already detailed in this journal, it was shown that | 


increasing the size of the conductor did not facilitate the trans- 

| mission of the electric current, under such circumstances, but 
that, on the contrary, the greater amount of surface, and the 
increased mass of the conductor, only enabled it temporalily to 
absorb a larger portion of the primary current. 
shown, however, that the thickness of the insulating coating 
exercised a material influence in regulating the amount of induc- 
tion, and that it was more desirable to increase the thickness of 
the insulating medium, than the sectional area of the conductor. 
To understand the influence of the induced current of elec- 


graphic wire, it should be borne in mind that when a conductor 
is enveloped in a coating of some non-conducting material, such 
as gutta percha, and then placed in water, it is subject to the 
same conditions as a Leyden jar—-the conducting wire forming 
the internal coating, the gutta percha corresponding to the glass, 
and the water to the outer coating. Now it is well known to 
| electricians, that in charging a Leyden jar, the strength of the 
charge which it will take is more dependent upon the thinness 
of the glass which separates the coatings than upon the thick- 
ness or thinness of the metal used for the coatings. 

In the case of the telegraphic wire, the object is to avoid 
charging the outer conducting medium, so as to obviate the 
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For those who are fond of such speculation there may be food | 





The rapidity with which the system of electric communication | 


electric tension, the conductor, which is to establish an equili- | 


What the ramifications of these electric nerves is to lead to | 


| cable. 
| 2,000 miles, connected to the earth at each extremity, were 


When first the project of a sub-oceanic telegraph was dis- | 


conversant with electrical theory that the retardation of the | 
electric wave, which takes place in passing through a long | 


It was clearly | 


tricity in retarding the transmission of signals through a tele- | 
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| induced current which it sets up when its electrical condition is 
| disturbed by the presence of a charge of electricity in the inter- 
| nal coating during its transit through the wire. The object, then 
is to render the telegraphic cable as different as possible in its 
electric condition to that required for a Leyden jar. And, as 
already stated, this was found to be best effected by increasing 
the thickness of the non-conducting material employed, and by 
diminishing, as much as possible, the sectional area and the sur- 
face of the internal conducting wire. In the course of a long 
series of experiments conducted by Mr. Whitehouse and Mr. 
Bright of the Magnetic Telegraph Company, it was ascertained 
that, as by varying the kind of electricity made use of, the speed 
of transmission could be increased or diminished at pleasure, the 
| true solution of the difficulty lay, not in increasing the size of 
| the conductors, but in the application of a more energetic de- 
velopment of electrical force. With the view of testing the 
capabilities of electrical currents of this character, apparatus 
was contrived by these gentlemen, by means of which an induc- 
tive current of great intensity was obtained, by a peculiar ar- 
rangement in which the coil of the primary currect in connexion 
with the battery was placed outside the secondary coil, sofas to 
allow the latter to come as close as possible to the electro-magnet 
—which, when excited by the coil of primary wire, produced in 
the secondary coil an induced current of the character required 
for traversing great lengths of submarine and subterranean con- 
ductors, so as to produce an effect at the further ends without 
greater delay than what at present takes place in the trans- 
mission of signals through circuits of comparatively small length 
ordinarily employed for telegraphic purposes. 

This apparatus was applied successively to various lengths of 
conductors similar in electrical conditions to those of the Atlantic 
Continuous lengths of telegraphic wire of from 1,000 to 





| 
| 





signalled through without difficulty, and at a rate producing from 
230 to 270 beats per minute of the recording instrument, or from 
15 to 20 words per minute. 

The method by which these results were obtained will best be 
understood by a reference to the accompanying diagrams and 
the following quotations from Mr. Whitehouse’s report, read 
before the british Association in 1855: 

“ My first experiment was so to arrange a second’s pendulum 
as to give contact at each beat, recording through the long circuit 





| (1,125 miles) upon a slip of electro-chemical prepared paper 


drawn at an uniform speed under a steel style. 

“When placed in circuit with the cable it gave a continuous 
line, variable somewhat in breadth and intensity of colour, but, 
in reality, continuous. It was evident that the wire did not 
discharge itself entirely between beat and beat. The amount of 
|* charge’ given at each beat was more than could discharge 
itself in the interval. 
| “Instead of passing through the wire, as would have been the 
' case in ordinary wires the moment the contact was made, the 
current passed into the wire, as it were, at the instant of contact, 
and discharged itse]f slowly, dribbling itself out continuously. 

“ All other conditions of the apparatus remaining the same, the 
second’s pendulum, when arranged to work through a short 
home circuit, recorded alternately the stroke and blank perfectly. 

‘The next attempt was to use two currents, or rather two equal 
parts of the same (let us call it a split current), one of which 
should travel a few feet only, and the other the long circuit, 
both being made to mark, by adjacent styles, upon the same 
slip of paper. The pendulum was retained, and so arranged as 
to divide the paper by the use of a separate style and short cir- 
cuit in seconds’ lengths. In order to make a current divide 
itself into equal parts, the two circuits which are used must offer 
equal resistance. It was necessary, therefore, to provide resist- 
ance equivalent to about 1,125 miles. A column of distilled 
water, three-eighths of an inch in diameter, and thirty inches in 
length, was, as regards resistance, found to be an adequate 
representative of the mileage worked through. . 

“The split current was laid on, running continuously through 
both circuits, and recording. If the length of the column ot 
water were now reduced by a single inch, the mark from the 
| resistance became obviously the more intense of the two, and 
| vice versd.” The slip, represented in Fig. 1, is the result of this 

experiment, which was varied and repeated until satisfactorily 
verified by numerous observations. . : 
The apparatus was now applied to the special purpose for 
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which it was constructed, viz., to split the current into two parts, 
equal in intensity and quantity, and which should record them- 
selves by similar and adjacent styles upon the slip of electro- 
chemical prepared paper; one part of the current having tra- 
velled only a few feet, the other part the entire cable of 1,125 
miles of wire, and having been subjected to the effects of 
induction. 

The slips which were the results of this experiment are num- 
bered 1, 2,and 3. The arrows denote the direction in which 
the paper moved. 

“In these experiments we get what may be termed the hand- 
writing, the autograph, of the current itself—we see its 
features, and learn something of its habits, under the widely 
differing conditions to which the two equal parts of the same 
current are subjected. The mark made by the short circuit 
current is abrupt in its commencement, of equal breadth and 
depth in its whole extent, and ends as it began—abruptly. The 
other mark is an appreciable interval later in point of time; it 
is exquisitely fine in its marking at the commencement—increases 
gradually to its maximum, when its depth and intensity quite 
equals the other, and then tapers off to a point, usually more 
delicate than at its commencement—so fine, indeed, that it is 
sometimes difficult to fix its precise limit. 

“Hitherto, I had operated with the ordinary voltaic current 
My next endeavour was to get an automatic record.—an ‘auto- 
graph’ of the magneto-electric current, and to observe its habits 
and behaviour in the cable wire. For this purpose I availed 
myself of a series of magneto-electric induction coils, capable of 
being excited by a Grove’s, Maynooth’s, or Smee's battery of 
tolerable power—all being included in the same quantity circuit 
of the battery. 

“The secondary wire of one of those coils was made to record 
itself through a short circuit (of 18 or 20 feet), direct upon the 
paper, The secondary wires of the remaining coils were ar- 
ranged in series, and connected with the long circuit, of 1,125 
miles; the receiving, or test apparatus, with the paper, being 
placed in the middle of this length, or, in other words, at as 
great a potential distance as possible from the source of the 
current (see Fig 2). 

“These two currents (call them twin currents), recorded by 
their respective styles (needles), side by side upon the same slip 
of paper, became, therefore, fair subjects of comparison (see 
Fig. 4). Disregarding, for a moment, the consideration of velo- 
city, what a remarkable autograph is that! A current of the 
most sudden and momentary description, as a magneto-electric 
current must necessarily be, is brought under constraint by the 
conditions to which it is subjected in these wires; so that it 
occupies more than a second and a half from the commencement 
to the completion of its discharge. 

“Compare the two currents, marking well the space that inter- 
venes between the commencement of the short circuit mark, and 
that of the long circuit mark ; and then again look at the length 
of time indicated by the space upon the paper over which the 
discharge of the latter current is diffused. 

“If we were to stop here, there would be little probability of 
ever working across the Atlantic rapidly, or indeed of working at 
all ata commercially profitable speed; when the most sudden 
and ab rupt current with which we are acquainted requires such 
a length of time for its discharge. 

“ At this point of the experiments, it became obvious that it was 
possible, as I had suspected, to discharge the wire more rapidly, 
I had almost said forcibly and suddenly (and the words are not 
altogether inappropriate), by giving it an adequate charge of the 
opposite electricity. This is not only theoretically possible, but 
practically easy and certain ; we shall see, hereafter, wherein, 
under certain circumstances, this fact may embarrass us, and on 
the other hand, wherein properly used, it may become in- 
valuable. 

“ An experiment was made with the object of determining this, 
and was conducted as follows :— 

“A positive magneto-electric current was sent, and allowed to 
record itself spontaneously upon the electro-chemical paper, 
which was kept moving at an uniform speed. It occupied, as 
you will see, a certain space upon the paper, and was repeated 
several times to verify it. Other positions were then sent, suc- 
ceeded at varying intervals, by negative currents of equal 
strength. The effect of this procedure is most obvious in the 
various lengths of the positive marks recorded upon the slip, 
and of which No. 5 is a fac-simile. I need hardly remind you 
that in this electro-chemical arrangement, the vegetative cur- 
rent leaves no trace upon the paper,—its presence, therefore, is 
indicated only by the absence of a mark, or Ly its effect in cutting 
about the marks made by the immediately preceding positive 
eurrents. 

“Referring to another slip, on which, paradoxical as it may 
appear, though working through the same length of wire, and 
with the same magneto-electric current which, as before described, 
required a second and a half to discharge itself, by availing 
myself of the principle just mentioned, I have been able to make 
as many as seven or eight currents record themselves within a 
single second of time. The secret of this consists in the rapid 
and perfect discharge of the remains of the current which may 
be in the mine, by a current of one of the opposite quality— 
positive following negative, and negative positive, with perfect 
regularity, and thus maintaining, or rather restoring, at intervals, 
so far as is desirable, the electric equilibrium of the mine. 

“ We have seen that the negative current neutralises the remains 
of the positive which had precededit. Will it surprise you to find, 
that if sent too closely and rapidly upon the heels of the pre- 
ceding current it will neutralise and destroy it entirely? 

“The test instruments, included in the circuit at the home end 
of the wire, may show positive and negative currents entering 
the wire in their proper order, and of the accustomed energy ; 
and yet at the middle junction, if working beyond a certain speed, 
not a vestige of a current shall be found; not anything that 
shall move the most sensitive paper ; or even communicate the 
slightest perceptible sensation to the tongue. 

“This negative evidence is rather difficult to produce. We 
are asking for testimony where there is no witness. A reference 
to the slip will assist us; for up to this point, the long circuit 
had been recording as usual, but when the speed (as seen by this 
rapid repetition of the short circuit marks) exceeded a certain 
limit, then the long circuit marks ceased entirely. 

“Tf, however, from the nature of the apparatus used there be a 
preponderance of either positive or negative, then a proportion- 
ately (more or less) feeble evidence of a current is obtained. 

“ Another remarkable and very interesting phenomenon has im- 
printed itself upon the paper in the course of these experiments. 

“ Faraday has proved the possibility of several successive waves 
of force being present in the wire at thesame time, and following 
each other in due order. 

“In slip No. 9 there is evidence of the co-existence of no less 
than three waves of force in a length of 900 miles—that is to 
say, by sending alternately positive and negative at the maxi- 
mum of about eight in the second, two will arrive after you 
have ceased to transmit. 





“The earlier part of the slip shows the style marking the | 
arrival of a long circuit positive current, simultaneously with the 
arrival of a short circuit negative as shown by the blank, and vice 
versa. The latter part of the slip, where the working speed is 
greater, shows the coincidence in the time of arrival of a posi- 
tive in each circuit; but they are not the two which started to- | 
gether—the twins as I have called them; for the short circuit | 
positive current has arrived simultaneously with the preceding | 
positive in the longer circuit.” 

Perhaps an examination of diagram No. 10 will give a clearer | 





employed in the coils, in the proportions of the coils themselves, 
and of the soft iron core within them, and also by varying the 
character of the battery, the induction current produced in the 
secondary coil can be varied to any extent to suit the nature of 
the conductor through which its effects are sought to be 
duced. The cable selected for the Atlantic telegraph is shown in 
side view and section in the map which accompanies this paper. 
The cable is composed, internally, ofa ceutral core of seven copper 
wires, No. 22 gauge, twisted together so as to form a strand, 
which is surrounded by three consecutive layers of the finest 
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| INDUCTION COIL. 


view of these phenomena than words alone ean convey. 
intended to represent the relative conditious of the long and 
short circuit wires, at a given instant, during the transmission 
of the rapidly alternating currents, shown in slip No. 9. At the | 
instant that any given positive current is generated in the | 
induction coil and is passing through the short circuit wire, its 
twin current enters the long wire, and finds there two currents 
in advance of it, and still undischarged. 

The run of currents during a second of time may be thus 
expressed in letters : 














Entering the wires as a | 4 | : : 4 : | ; long circuit. 
They make their a|b dje|f|g| | long circuit. 
exitthus: a]bje|dje|fig|jh short circuit.” 




















The velocity of the electric current would seem to be dependent 
upon a variety of conditions, among which may be instanced :— 
The character of the electricity itself; the length of the con- 
ductor; the area of conduction or capacity, which varies not only 
with difference of size, but with the different metals employed ; 
the nature of the insulation, and the medium through which it 
has to pass. 

The results of Professor Wheatstone’s experiments on the 
velocity of electric currents, gave a speed of about 300,000 miles 
per second ; but his experiments were made on an exceedingly 
short length of wire, in a room, and not subjected to any induc- 
tive retardation, while at the same time, the electricity employed 
was that derived from friction—known as machine electricity— 
which is exceedingly high in tension, and so volatile as to be 
inapplicable, practically, to telegraphic purpoees. 

Other experiments with galvanic electricity on wires sus- 
pended in the air have given a speed of about 20,000 miles per 
second ; and more recently, experiments with the sare elec- 
tricity on submarine and subterranean wires, have shown that'its 
velocity, under certain conditions, may be reduced far below 





It is | 


gutta-percha, as the insulating medium. The reason why the 
whole of the gutta-percha coating is not laid on at once is, that 
in such a case any accidental flaw in the coating so applied, 
occasioned by the presence of air bubbles, water, or any other 
foreign substances, would most likely penetrate from the external 
to the internal surface of the gutta-percha, and thus endanger 
the insulation of the centrel core or conductor, By applying 
the gutta-percha in three distinct layers one after the other, any 
flaw or imperfection in one coating is certain to be overlaid by 
either of the others. A lapping of yarn saturated with a mix- 
ture of tar and pitch is then wound round about the gutta- 
percha covering to serve as a bedding upon which the external 
protecting wires are placed. 

The protecting strands are eighteen in number, each com- 
posed of seven charcoal annealed iron wires—No. 22 guage. 
There are, therefore, 133 miles of wire employed in the forma- 
tion of each mile of cable—or, for the entire length of 2,500 
miles to be constructed, no less than 332,500 miles of wire 
must be drawn and twisted into 47,500 miles of strand, 2,500 
miles of which will be embosomed in a thick ingulating coating 
of gutta percha, to which the remaining 45,000 miles will be ap- 
plied as a protection against strain or external injury. 

The diameter of the cable, when completed, will only be about 
3 of an inch, and from the way in which it is made, it will be 
so flexible that it may be tied in a knot round the arm without 
injuring it. 





1,000 miles per second. Galvanic electricity (derived from a 
voltaic battery by the decomposition of water and metals) does 
not, therefore, appear capable of being applied directly to com- 
municate through great lengths of telegraphic wire, especially 
as, when ita current has to traverse any considerable distance, a 
great number of elements have to be employed, and time 
is consumed in engendering sufficient power by the battery ; 
whereas by passing the current derived from a pair 
of plates through a short local coil of wire, the bat- 
tery at once acts energetically, and by saturs¢ing the 
coil and thence polarising an electro-magnetic core of soft 
iron, produces instantly, by induction, a current of vast ener; 

in a secondary coil, the flow of which is instantaneous heen 
the long conductor. And, by alterations in the sizes of the wire 








The central conductor is formed of a strand of seven copper 
Wires, in order to obviate the risk of any metallic flaw oc- 
curring in the manufacture affecting, by subsequent separa- 
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tion at the point of flaw, the transmission of the electric 
current. 

The way in which the different lengths of the central con- 
ductor are soldered together, when required, is exemplified in the 
adjoining woodcuts, The two ends to be joined are first divested 
of the gutta percha covering for some short distance, the ex- 
tremities are then, with a file, bevelled off to the same angle, and 
laid together and soldered, Over the joint so made a coil of 
copper wire, of the same guage, No. 22, as the strands, is wound 
round and soldered to it, through its whole length. Lastly, 
over this primary coil, there is wound yet another, which over- 
laps the first coil at the two extremities, where ouly it is 
soldered to the central conductor. The object of this arrange- 
ment is, that in the event of the joint giving way, the coil last 
put on, by retaining its hold at the two ends, and extending itself, 
may still be enabled, as shown in the last figure, to keep up the 
continuity of the central conductor, 

The central conductor being formed of a strand of seven wires 
in place of a single ‘tional area, if a tiaw 
exist in every one of the seven wires, there is no possibility of these 
all oceurring in the whole of the seven wires at the same place ; 
and it is evident, that were these seven flaws collected in a single 
yard of the strand at intervals of a few inches apart from each 
other, the conducting power of the strand as a whole would 
not be reduced by more than a seventh, 

The weight of the cable is slightly under a ton to the mile. 
Many of the cables hitherto laid have weighed eight to nine tons 
to the mile ; but it was considered essential in this instance to 
adopt a size of cable that could be stowed away and carried in 
two vessels of from 2,000 to 2,500 tons burthen each. It was 
not considered feasible to carry out the undertaking without 
great risk, if nore than two vessels were employed in the 
operation of laying; for, in such case, after the two vessels had 
joined the ends of the cable at the starting point in the middle 
of the Atlantic, it would have been necessary for them to effect 
further junctions with other vessels in carrying out the opera- 
tion of laying the line 

Each of the two vessels will bear 1,250 tons of cable, besides 





wire of the same 








coal and provisions for a month. 

The outer protective casing of other cables has hitherto 
consisted of single wires laid together; but in the Atlantic cable 
strands are employed, as by this means far greater pliability is 
obtained, and at the same time much greater proportionate 
strength. 

The outer covering wires of the early submarine cables 
vanized, ¢ ¢., protected by a coating of oxide of zine, with the view 
to preserve the iron wire from oxidation by the action of the 
water after submersion ; but it was found that any flaws in the 
zine covering produced loeal galvanie action between the iron 
wire and the zine, resulting in a mutual decomposition, while, 
at the samo time, the process of applying the zine coating 
materially reduced the tenacity of the iron wire. 

At each side of the Atlantic, for a distance of about thirty 
miles from shore, it is proposed to lay a far thicker and heavier 
cable, in order that by its weight and strength it may be enabled 
to resist any injury from anchors or currents ; and light buoys 
will probably be attached to the thick parts of the cable in or ler 
to mark out its position. 

Beyond this distance the depth is so great that there are no 
currents that can disturb the position of the light eable; and, at the 
sine time, the bottom: is so soft, being composed of microscopic 
rmuition, that the eable, 








shells, analogous to those of the chalk fi 
on submersion, will bury itself many feet below the surface. 

A continual depo it of these shells is taking plac : throughout 
the plateau betweeu Lreland and Newfoundland, and in course 
of time, through aconstant augmentation from above, the stratuin 
in which the cable is laid will, no doubt, become consolidated, 
and the cable thus protected from injury for ages. 

The cable is capable of resisting a strain of about four tons: 
and as the greatest depth is 2,072 fathoms or 2) miles, the 
maximum of vertical strain upon the cable, which loses about 
one-third of its weight in water, will only amount to a ton and 
a-half—the difference of specific gravity between the water and 
the enable. 

The cable will, probably, be strengthened towards the middle 
steel wire for iron wire—so as to bear a 

The enormous cost of steel wire and the 











by the substitution of 
strain of about ten tons, 
diiliculty of procuring it in any quantity, would preclude it being 
employed for any considerable distance; and as there is an ample 
margin or surplus of strength in the iron wire coating, it has not 
appeared necessary with the mere view of employing the former 
to postpone the operation for several years and treble the capital 
required. 

The paying out machinery on board the vessels will, to obviate 
the chance of any mishap, be so arranged as to preclude any 
great strain upon the cable, which will throughout the operation 
be paid out ata slightly faster rate than that at which the vessels 
aré proceeding through the water. 

The central point of laying—where the junction is effected 
between the euds of the portions of cable on board each vessel 
might be considered the most liable to injury from strain, but 
if the cable is equally paid out by both vessels at first, the joint 
itself need be subjected to no strain at all in reaching the 
bottom. : 

The small weight of the eable will greatly facilitate the process 
of laying, as so little resistance to the progress of the ship ean 
arise ; whereas, with a heavy cable, even if paid out faster than 
the vessel was moving, there would still be a strong backward 
pull retarding the ship. 

The cable is contracted for, in equal portions, by Messrs. 
Kuper, of Greenwich, and Messrs. Newall, of Gatesheac, both 
firms well-known makers of submarine cables; both are bound 
to complete their contracts by the end of May. 

The machinery employed to spin the cable consists of a large 
horizontal wheel, round the cireumference of which are arranged 
a series of bobbins of the iron wire strand which is to constitute 
the protective armour of the cable. The gutta percha covered 
copper wire, made by Mr, Statham, at the Gutta Percha Works, 
and subsequently wrapped over with the layer of tarred yarn, is 
passed through the centre of the vertical axle of the wheel to 
which the bobbins of wire strand are attached, and is enveloped 
by the wheel in revolving with a spiral covering of the outer 
strands, 

The distance to be traversed by each vessel in laying down the 
cable, is but little more than double that already passed over, 
without difficulty, in laying the line between Varna and Bala- 
klava ; and, in this instance, the main part of the line consisted, 
we believe, merely of gutta percha covered wire, without any 
external iron casing. 

The occurrence of rough weather during the process of laying 
is not much to be feared, as several cables have been already laid 
successfully in bad weather, and with a proper arrangement of 
machinery any undue strain upon the cable, in such a case, may 
be obviated. 

It was thought that gutta percha, the material employed in 
the insulation of Submarine Telegraph wires, might prove in- 











sufficient to withstand the enormous pressure of the sea 
at such depths as those existing between the shores of the 
Atlantic; but the successful submersion of cables in the Medi- 
terranean at nearly similar depths by Mr. Brett has disproved 
this ; and the result of experiments in the application of hydro- 
static pressure to specimens of gutta percha covered wire has 
shown that great pressure tends to render the gutta percha more 
dense than before. 

Of course, if any flaw occurred in the integrity of the gutta 
percha coating, there would be an escape of electricity from the 
conductor; but the three successive coatings that envelop the 
Atlantic wire preclude any chance of a flaw or defect in one 
being continued at the same point through the whole by flaws in 
the others; and the perfection of the insulation will be con- 
stantly tested throughout the manufacture of tbe cable. 

Other considerations apart, there can be no doubt of the suf- 
ficiency of the strength of the cable, when it is considered that, 
in making the soundings between the two coasts, a sounding-line 
of fay less comparative strength was constantly lowered to the 
bottom and raised again, bearing to the surface specimens of the 
microscopic shells from below. 

In order to avoid the chance of abrasion from icebergs in their 
passage over the shallows, the cable will be carried into one of 
the deep bays or inlets of Newfoundland, at such a depth as to 
be wholly beyond the range of icebergs. 

Upon an examination of Lieutenant Maury’s wind and fog 
charts, that accompany his letter of 1855 concerning Atlantic 
Steam Navigation, it appears that August will be the month 
most suitable for the operation of laying the cable, as the averag 
taken throughout the degrees of longitude between Ireland and 
Newfoundland show it to be the month most clear from wind 








and fog. 

Signals will, of course, be interchanged between the two 
vessels throughout the whole period of laying, the signals being 
passed through the cable from end to end. 

The most difficult part of the operation (as regards depth) will 
be that first commenced, as the two vessels begin operations in 
the middle, and the deepest point is within thirteen miles of the 
central point between the two shores, and as the bottom gra- 
dually shoals from the centre to either side, each mile passed 
over will reduce the strain upon the cable. 

The mechanical construction of the cable, and the arrange- 
ments for laying it, are under the control of Mr. Bright, the 
engineer of the Atlantic Company ; while the electrical condition 
of the cable, and the arrangement of the apparatus for working 
it when complete, are entrusted to Mr. Whitehouse, their elec- 
trician. These gentlemen have been for a long time associated 
in electrical experiments together; and, in conjunction with 
Messrs. Cyrus Field and Brett, as projectors of the Atlantic 


Telegraph. 











IRON ORDNANCE 
(To the Editor of the Times.) 





Sir, 
monster cannon, and more particularly in praise of the Liver- 
pool gun, will not provoke the authorities of Woolwich to 
break the official silence which, in common with other depart- 
ments of the State, it is their custom to observe under external 
They no doubt consider themselves precluded from 
discussing questions of the kind with civilians; yet it is not 
improbable that they may have strong facts and sound reasons 
founded on the laws of mechanical science for treating pieces of 
ordnance weighing more than 20 tons with the disfavour which 
It by no means follows that 


censure, 


*Vulean” ascribes to them. 
because by a tour de force a long-range gun, throwing an im- 
mense projectile, has been manufactured of wrought-iron at the 
Mersey Works the Artillery arm of the service should be re- 
constituted on that model. If greater, or even equal results 
can be obtained from less unwieldy and less expensive imple- 
ments, common sense indicates that they should be preferred. 
the fundamental rule which determines a selection in 
this as in everything else is the mazinum of performance from 
the minimun of expenditure. No one who knows anything 
about mechanies can look at a great gun, or see it worked, 
without feeling that the true direction for artillery science to 
take is to get out of lighter and more portable ordnance at 
least as great, if not a larger amount of effectiveness than is 
obtained by the enormous ealibres now used. As the London 
dvay horse was at one time brought to such a size that he broke 
down under his own weight, and as the marine engine for 
ocean steamers was formerly constructed of parts so ponderous 
that sound workmanship was unattainable, so in gunnery does 
the course of experiment indicate that we have been straining 
in a direction to which the nature of the materials used has 
affixed limits which cannot in the present state of our know- 
ledge regarding them be safely or advantageously passed. Take 
the case of this very Liverpool gun. It is a splendid piece of 
forging undoubtedly, but a large flaw exists at the bottom of 
the bore, to remedy which a piece of the metal about eight 
inches in diameter has been lapped out and plugged up with a 
screw. I do not say that it is much the worse for this, but the 
same defect might have occurred in any other part, and clearly 
indicates the exceptional character of the work. Again, the 
makers have objected to a higher charge than 501b. of powder, 
being about 1-6th of the weight of shot, whereas with iron guns 
generally the proportion is 1-3rd. Of 10 shots fired with it at 
18° of elevation the mean range was 5,000 yards, with an average 
deviation of 98 yards. Now, the French marine gun throws a 
shell of 50%, with 73Ib. of powder a mean range of 5,500 yards 
at 15° of elevation. The Americans have shell guns of still 
greater calibre, and our own with 10%b. of powder has a range 
of 7,500 yards, with a deviation of not more than 20 yards. 
There can be no doubt that one or two of the latter would 
“sew up” the monster cannon in half an hour. The experi- 
ments which Mr. Whitworth has for some time past been engaged 
upon with reference to rifled guns, and the results which he has 
obtained, indicate the only right conclusion of this much vexed 
question ; aud the letter of “ Vulean” is only calculated 
to mislead the public by raising its expectations in the wrong 
direction, What is wanted isa cannon light enough to be 
easily handled, and throwing with increased precision and 
increased penetrating power a projectile as heavy, or even 
heavier, than those now in use. Guns rifled polygonally and 
firing a polygonal bolt, the length of which is only limited by 
the pitch of the rifling, promise all these results, and give us at 
length some assurance of a stride in artillery science which the 
nation has long watched for impatiently. Besides Whitworth, 
Armstrong of Newcastle, a most distinguished mechanic, has 
been, as a recent letter of his shows, assiduously and success. 
fully engaged in solving the great difficulty of rifled cannon, 
If these and other eminent men similarly occupied should fail 
in accomplishing what is desired there still remains good reason 
for believing that malleable iron can be cast into guna with 
enormous tenacity, at a cost somewhat more within compass than 
the £6,000. which the Liverpool monster is said to have been 
manufactured for. To show that this is no idle conjecture, I 


In fact, 

















The letter of your correspondent “Vulcan” in support of 








may mention that the Americans have already got a cast gun 
which throws a shell containing 36 1b. of powder as far as the 
“monster” can range. If one of these missiles were to burst 
“between decks” it is not difficult to imagine what a sensation 
it would create. 

“Vulcan” has got hold of “the wrong end of the stick,” for 
I cannot suppose that his object has merely been, under cover 
of an attack on the Ordnance committee, to puff the Mersey 
Iron Company for their gift to the nation. Had he directed 
public attention to the enormous development of manufacturing 
establishments at Woolwich Arsenal and at Enfield, and to the 
danger of permitting Government departments to run a-muck 
of competition, backed by the State purse, against the private 
trade of the country, he would have been more usefully em- 
ployed and done better service to the military art. Notwith- 
standing the great ability which the officers charged with the for- 
mation of these vast establishments have displayed, and the 
magnitude and even splendour of the arrangements, I feel con- 
fident that the experiment of the Government manufacturing its 
own armament will break down, and that with the progress of 
invention we shall be every day less inclined to lean for our 
weapous of defence upon any source of supply less cer- 
tain and abundant under reasonably good management than 
the industry and ingenuity of the people at large. I am 
assured that we are all quite mistaken about the innocuous 
effect of 68-pounder shot on wrought-iron plates, and that the 
armour of the floating batteries would not protect them from 
sinking under a vigorous cannonade; but I quite agree with 
“Vulcan” that so important a matter should be thoroughly tested, 
and that the War Department would be much more usefully em- 
ployed in experimenting upon such points, and in developing 
with regard to them the mechanical resources of the country, 
than in the vain attempt to produce its own war matérial. But 
peace has returned, and with it many of the questions which 
the recent European convulsion has raised will probably be al- 
lowed to go to sleep once more. The old leaven still remains 
largely present both in the military and scientific branches of 
the army, and, if history had not already sufficiently demon- 
strated the fact, recent events only too clearly prove that Eng- 
land can never inscribe upon her shield the motto, “Semper 
parata.” Let us, however, at least ascertain what are the very 
best implements for fighting purposes, and, as far as a small 
army goes, how to use them to the greatest advantage. With 
these precautions we need not feel uncomfortable, though no 
more monster guus should be manufactured or monster ships to 
carry them in harmless grandeur over the sea. 

I am, Sir, your obedient servant, 
Lone Rance. 








BOILER EXPLOSIONS. 
Tu following is the report just made by Mr. Longridge, Inspec- 
tor to the Manchester Association for Preventing Boiler Explo- 
sions. 
Mancnester, January 12th, 1857. 
To the Committee of Management of the Association Jor the Prevention 
of Steam Boiler Eeplosions, &e. 

GentLeMEN,—I now lay before you a report of our proceedings 
during the past year, with such remarks and suggestions .s appear to 
me worthy of your consideration. 

The total number of visits of inspection in the course of the year is 
2,246, 

"On the 31st December, 1856, the number of boilers under our in- 
spection was 1,456, which may be classitied as follows, viz. :— 
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No explosion has occurred to any of these boilers while under our 
inspection, but several of them have been found in a dangerous state 
from the following causes, viz. :— 





Oe a ae ae ee ee 
Corrosion or failure of plates or angle iron... «37 
Safety-valves insufficient ... ... 00 sso see cee coe 6 
Ditto ee, a aia: 
Water-gauges ditto... 0. wee ee 35 
Injury resulting from deficiency of water a a 
143 


§ 
Total in a dangerous state, 143, or nearly 10 per cent. of the whole 
number under our inspection. . 

In addition to the 19 above mentioned, 49 others have sustained 
injury from deficiency of water, but not to an extent to render them 
immediately dangerous. 

In the remarks which I have to offer, relative to these principal 
sources of danger, I shall take them in the order above given. 

1. Over Pressure.—The boilers referred to as working at a dan- 
gerous pressure were principally old Butterley Boilers, or cylindrical 
b ilers of large diameter, with few or no stays, and evidently not 
originally intended for so high a pressure. 

Several of these have been already replaced, while others have been 
strengthened by additional stays, or the pressure has been reduced. 

2. Corrosion and Failureof Plates —The number of boilers reported 
dangerous under this head may not perhaps be considered great, but the 
instances where minor repairs have been necessary have been very 
considerable. The corrosion so frequently observed in the interior 
of boilers is evidently caused by the presence of acids in the water, 
the injurious effects of which are exhibited in most of the boilers 
using water from the Rochdale Canal, or where the supply is derived 
from certain coal mines. The only remedy appears to be the regular use 
of lime, potash, or some other alkali, for which the acid has a greater 
aflinity, to neutralise it. Where any dampness exists in the seating 
of a boiler, it is well known that oxidation of the iron ensues, an 
the plates are rapidly wasted away. Should this arise from any 
extraneous cause the remedy is obvious; but where, as often happens, 
the dampness is produced by leakage from the seams or fracture 
plates, this is usually attributed to defective materials or workman- 
ship. Although this may, and no doubt often does, contribute to 
such failure, I do not consider it the primary cause. From a caref 
investigation of the sudject I have been led to the conclusion, that 
in the majority of cases, leakageand fracture of the plates at the under 
side of a boiler originate from imperfect circulation of the water. 
In no boiler that I have yet seen have any means been adopted to 
promote circulation, and we find that, whatever be the construction of 
boiler, failures of this kind occur to a greater or less extent where 
the pressure is considerable. In multitubular boilers, where the 
greatest heat exists in the upper rows of tubes, the water at the 
bottom remains comparatively cool and undisturbed, and, as is we 
known, these boilers are especially liable to leakage. In flued 
boilers, with furnaces in the flues, it is of no uncommon occurrence to 
tind one of the seams on the underside, about the middle of the 











January 30, 1857. 


THE ENGINEER. 





85 








boiler, fractured between the rivet holes throughout a considerable 
portion of the semi-circumference. In first raising steam from hot 
water, it is well known that the steam may be up and the tempera- 
ture in the upper part of the boiler very considerable, while at the 
underside the water and the plates remain quite cool, which could 
not be the case with good circulation. Cylindrical boilers, with ex- 
ternal furnaces, are affected from the same cause, though somewhat 
in a different manner. In these the steam, rising from the bottom, 
prevents a regular descending current of water, and any mud or 
sediment settling on the plates and lying undisturbed, allows them to 
become overheated, fractured, or even burnt away. Several exam- 
ples of this kind might be adduced. In one of these, which I may 
mention, part of a plate over the fire having been burnt away, 
was replaced several times ; but, after a short lapse of time, the new 
plate was always found to give way in precisely the same manner, 
the thickness being reduced till it could no longer sustain the pressure. 
The only other example I shall give occurred in a new boiler, with- 
out internal flues, working at 60 Ib. pressure. On the occasion re- 
ferred to, the water was at its usual height, but the centre of one of 
the plates over the fire was red hot, and had bulged out. As the 
fireman had not observed this till pointed out by the inspector, it is 
unknown how long the boiler had been in this dangerous state. In 
these three kinds of boilers (and the same remarks apply equally to 
others) the defects I have spoken of would certainly have been ‘pre- 
vented had there been good circulation of the water, asin such case 
the whole of the water, and therefore the plates, would have at the 
same temperature, or nearly so, and there could neither have been 
unequal expansion to produce fracture at the underside of the boiler, 
nor could the plates have been overheated, unless covered with in- 
crustation of excessive thickness. The mode of remedying these 
evils, which I would suggest, is to fix in the boiler sheets of iron to 
separate the ascending and descending currents; or where this cannot 
be arranged for want of space, to convey a large pipe, communica- 
ting with the upper part of the water, underneath or within the 
boiler, with several branch pipes to supply water for the ascending 
current. This explanation would be better understood by reference 
to drawings, but the principle could be best fllustrated in a working 
model with glassends. The advantage to be derived from attention 
to ‘circulation would not be confined to the durability of the boiler, 
but would also greatly contribute to an increased evaporation of 
water, and I know of no point connected with the construction of 
boilers more deserving the attention of the engineers. 

3. Safety Valves.—In six instances only have boilers been found 
insufficiently provided with safety valves, and although not un- 
frequently safety valves have been found inoperative, from negli- 
gence or recklessness on the part of the attendant, I am far from 
thinking that this is a common cause of explosion. One example, 
however, of almost incredible ignorance, is deserving of notice. 
In this instance the lever of the valve was firmly wedged down, so 
as to render any opening of the valve impossible. The fireman on 
being questioned on the subject, acknowledged that it was his usual 
practice to do this on stopping the engine to prevent the water 
being blowr out of the boiler, and he did not see how there could be 
any danger while the engine was standing. There was, moreover, no 
pressure gauge in this boiler, which fortunately was cylindrical, of 
small diameter, without flues, and capable of sustaining a great 
pressure. The danger of explosion in such cases is considerably di- 
minished by the almost universal use of pressure gauges: but, 
although these are unquestionably valuable appendages to a boiler, 
for indicating the rising or falling of the steam, they should never 
be considered as substitutes for safety valves. I may also here call 
attention to a very common but dangerous practice of weighting 
safety valves to correspond with pressure gauges, and would recom- 
mend, as an additional precaution, that every boiler, or set of boilers, 
be provided with an indicator tap, that the inspector might at any 
time have the means of testing their accuracy by applying the indicator. 

4, Water Gauges.—The glass tube, now so commonly adopted in 
this district, is unquestionably the most perfect gauge for showing 
the height of the water, and much preferable to the float, on account 
of the difficulty of keeping the float-wire sufliciently free to act, 
without escape of steam at the packing. Where the glass gauges 
were found inoperative, the passages had been choked with sediment, 
to which they are very liable where the water is dirty, unless fre- 
quently blown through. Such obstructions only show want of 
attention on the part of the fireman. ; 

5. Injury Resulting from Deficiency of Water. — This, as is well 
known, is a very frequent and most serious source of danger. When 
flues become overheated from deficiency of water, the temperature of 
the steam increases in a much higher ratio than the pressure, and 
the pressure gauge is no longer a true indicator of danger. 
In one example of this kind, which occurred in a two flued 
boiler, with fires in the flues, the temperature of the shell became 
so high as to set on fire the felt covering. This heat could 
only have been transmitted to the plates by the surcharged 
steam, and yet the pressure at this time did not exceed 10 1b. per 
square inch. The upper side of both flues were red hot, but the fires 
having been drawn and the boiler allowed gradually to cool, no 
serious results ensued, and beyond a few new rivets, no repairs were 
necessary. Many examples might be given to prove that whenever 
heat is communicated to a boiler beyond the water level, the steam 
must be surcharged in a greater or less degree, without a correspond- 
ing increase of pressure, but I shall only refer to one other case, 
which occurred in a cylindrical boiler, with furnace below and one 
internal flue. This boiler, connected with two others, having the 
fires in the flues, had been placed considerably higher than the latter 
on account of convenience in firing, and on the occasion referred to 
it appears that, owing to the valve in the feed-pipe not having been 
perlectly tight, the water had escaped into the other boilers, till an 
equality of level was established, leaving the flue of the first boiler 
partially uncovered. The fireman, on finding the water too low, 
opened the feed-valve to admit more, when, almost instantaneously, 
the flue collapsed with aloud report. On examining this boiler afew 
days after I found a distinct line, showing that the upper half of the 
flue had been uncovered by water, but there was no appearance of its 
having been red hot. The temperature, however, must have been sufli- 
cient to surcharge the steam, which the moment before the accident did 
not exceed 8 1b. pressure. From such evidence I infer that danger will 
exist whenever heat is communicated to a boiler above the water 
level, either from the water being allowed to fall too low, or from the 
external flues being carried too high, either of these producing the 
same effect. To provide against this danger I should recommend 
every boiler to be provided with efficient fusible plugs, or safety 
valves, connected with floats, either of which should be arranged to 
come into operation and allow the escape of steam, before the water 
could reach a dangerous level. Where, however, a boiler is already 
in danger from this cause, the best course to be pursued is to draw 
or damp the fire, and then leave the boiler to cool, carefully avoiding 
any measures which might cause agitation of the water, such as 
starting the engine or opening any of the valves. 

I must next make a few remarks on the construction of boilers. 

It will be seen that the majority of boilers in this district are of the 
Cornish or flued construction, which, from their adaptation toa higher 
pressure than Wagon and butterley boilers, have to a great extent 
superseded these, and though inferior in strength to plain cylindrical 
boilers, generally receive the preference, on account of superior 
economy in generating steam. The weakest points in these boilers, 
as is well known, are the flues which, in case of deficiency of 
water, are very liable to collapse. It has not been satisfactorily ascer- 
tained what pressure such flues are capable of sustaining, but by some 
late experiments it has been proved that the strength of cylindrical 
vessels subjected to external pressure is in the inverse proportion to 
their length, a fact which seems hitherto to have been unknown, or at 
any rate disregarded. It seems, on this account, advisable in high pres- 
sure boilers of this construction to strengthen the internal flues, if of 
considerable length, by external rings of T, or angle iron, or which, 
in my opinion, would be preferable, to join the plates with flanged 
seams, commonly known by the name of ** Adamson’s Patent Seams.” 

As the experiments referred to were only conducted on a small 
scale they can hardly be accepted as the basis of calculations where 



































y 








accuracy is essential. It is therefore highly desirable that further 
experiments should be undertaken, to settle this important question, 
and furnish sufficient data for future practice. The cylindrical 
boilers without internal flues, though well adapted to high pressure, 
do not contrast favourably with flued boilers, in economy of fuel. 
The Galloway, or multiflued, boilers are much approved of by many, 
but in my opinion multitubular boilers will eventually be found the 
most economical, though hitherto the necessity of frequent repairs 
has brought them into much disrepute. One objection frequently 
urged against this descrintion of boiler is, the difficulty of removing 
incrustation from the tubes. This may, however, in most, if not in 
all cases, be overcome, by the use of sediment collectors, chemical 
ingredients, or frequent blowing off. In regard to the evaporating 
power of boilers, our present knowledge is very imperfect, for although 
by the usual system of calculating the consumption of fuel per in- 
dicated horse power per hour, the comparative merits of boilers may 
be approximately estimated, this is evidently far from satisfactory, 
since so much depends on the arrangement of the valves, and the use 
of the,steam in the engine The true tests of the merits ofa boiler is the 
weight of water evaporated per Ib. of coal under a given pressure and 
in a given time, which can only be ascertained by means of an 
accurate water meter. 

Some experiments made in one of Hill's multitlued boilers, with 
Kennedy's water meter, give an average evaporation of 7°) Tb. of 
water per Ib. of ordinary Lancashire coal, under a pressuse of 45 1b, 
per square inch. The rate of combustion being 12°) Ib. of coal per 
square foot of grate per hour, and the temperature of the feed water 
82°. How this may contrast with boilers of ether construction 1 
am at present unable to say, but in the course of the present year 
{ hope to be able to obtain this information from further experi- 
ments. ‘The subject of smoke prevention has received considerable 
attention, and although the progress which has yet been made in 
this direction is very limited, it is gratifying to find that a more 
perfect knowledge of the subject has had the effect of removing 
much of the prejudice which hitherto existed. Several examples 
might be adduced to prove both the possibility and advantage of 
smoke prevention in regard to economy; but the whole subject has 
been so thoroughly investigated and explained by Mr Charles Wye 
Williams, in his essay and treatise on combustion, that it is quite 
unnecessary for me here to enter upon it, excepting to add my 
testimony to the truth of the principles therein expounded. It may 
be useful, however, to warn those who feel disposed to act upon Mr. 
Williams’ suggestions, against an error into which many have 
fallen, in concluding that what succeeds in one boiler must necessa- 
rily suceeed in all others of the same dimensions and with the 












same arrangement of the flues. This does not necessarily 
follow, for unless in each case there be suflicient draught 


to bring the due proportion of atmospheric air into contact with 
the carbon and the gases, the combustion will be imperfect, and since, 
in some boilers, twice or three times as much fuel is burnt in a given 
time upon the same area of fire grate as in others, it is obvious that, 
in the former, twice or three times as much atmospheric air will also 
be required. 
so many instances of failure are heard of. ‘The principle is unques- 
tionably correct, and only requires to be throughly understeod to be 
applied with success. Although, as I have already stated, no explo- 
sion has occurred to any of the boilers under our inspection, there 
have not been fewer than 81 boiler explosions in Great Britain, in 
the course of the year, causing the loss of 58 lives, and serious injuries 
to 70 other individuals. 
8 of these were cylindrical, with internal flues. 








3 is »  ¢ylindrical, without internal tlues. 
2 ” » haystack boilers. 

3 ” » locomotive boilers. 

3 “ +» marine boilers. 


The remainder are not described. 

Owing to the very superficial investigation and unimportant 
evidence generally produced at coroners’ inquests, on such occasions, 
it is often impeostie to form an opinion as to the real cause of the 
accident, but so far as I am enabled to judge from the newspaper 
reports, I believe that the majority of these explosions resulted from 
inattention to the supply of water. 

I shall now proceed to the subject of engines. 

The engines which have been indicated, and of which we have 
been enabled to obtain full particulars, give the following results :— 
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From the above it will be seen, that in these three classes of 
engines there isa great disparity in the consumption of fuel, the 
reason of which I shall endeavour to explain, but I may first observe 
that in these calculations no deduction has been made for fuel used 
in warming the mills, for sizing, or other similar purposes, which of 
course varies considerably in different establishments. 

The economy of high pressure steam is now generally admitted, 
but there appears to me to be much misapprehension as to the source 
of this economy. Dy many it is imagined that it is derived princi- 
pally from its generation in the boiler. This opinion seems to 
have been formed from the observed fact, that the pressure increases 
in a rapidly accelerating progression—in other words, the higher the 
pressure the more rapid the increase. But it has been satisfactorily 
proved, that the quantity of fuel required to evaporate a given quan- 
tity of water increases with the pressure, that is to say, it requires 














It is from inattention to these different conditions that | 








more fuel to evaporate a given weight of water under 60 1b. than 
under 10 lb. pressure, from which we may conclude that no economy 
will result from the generation of steam at an increased pressure, un- 
less accompanied by a proper use of it in the engine. Of non con- 
densing engines little need be said. I will only observe in reference 
to these, that in order to work with the greatest economy, it is neces- 
sary so to arrange the valves that the steam will be reduced by expan- 
sion nearly to atmospheric pressure before escaping from the cylinder, 

In condensing engines the steam should be cut off at such a portion 
of the stroke, that at its termination the pressure of the steam will 
be reduced by expansion to 8 or 101b, below that of the atmosphere, 
previous to passing into the condenser. Otherwise the steam has 
not done its full work. If, therefore, it be required to expand the 
steam to this low pressure, say 7 1b. total pressure, and the valve 
be arranged to cut off at one-tilth of the stroke, the initial pressure 
should be 35 Ib. or 20 Ib. above that of the atmosphere, and if 
10 Ibs. additional be allowed in the boiler, which is more than 
absolutely necessary, we have 30 Ib. per square inch, beyond which 
there is no advantage in raising the steam for this class of engine, 
cutting off at one-fifth of the stroke. We find, however, examples 
where the boiler pressure is nearly double this amount, while the 
initial pressure in the cylinder does not exceed 12 or 14 1b. per 
square inch, This arises partly from the mistaken ideas above 
mentioned, and partly from errors in the arrangement of the valves. 
In order to work more expansively and economise fuel, it is usual, 
where slide valves are employed, to increase the lap or cover of the 
valve, that it may close earlier, but when this is done it is found 
that the engine will not drive its load, unless the boiler pressure be 
increased; the explanation of which is, that the additional lap 
on the valve has so contracted the opening of the port, that the 
steam can only enter the cylinder at a greatly reduced pressure. By 
properly proportioning the lap and travel of the valve the same result 
might be obtained without any increase of the boiler pressure. 
Another error which I must mention is the common practice of 
cutting out a small piece on the steam side of the valve, in the shape 
of a V, the professed object of which is to admit the steam more 
gradually to the cylinder, and thus prevent a sudden shock to the 
engine in passing the centres. To some extent this effect may be pro- 
duced, but there will at the same time be the disadvantage of wire- 
drawing the steam, and admitting it to the cylinder when the valve 
ought to be entirely closed. 

A better remedy, unaccompanied by these disadvantages, is the 
following : 

If the valve of an engine be so arranged as to close the exhaust 
port before the termination of the stroke, the steam within the cylinder 
must be compressed as the piston continues its course, and will increase 
in pressure as the space occupied is diminished. By properly pro- 
portioning the degree of compression to the initial pressure on the 
piston, all shock in passing the centres will be obviated, and at the 
same time steam economised, as in this manner the steam passages 
and clearance will be filled with steam, which otherwise,would have 
passed into the condenser. This mode of working is certainly 
contrary to the general practice of engineers, but wherever it has 
been adopted it has given the most satisfactory results, and 1 feel 
persuaded its adoption must eventually become general, as nothing 
will more effectually prevent those accidents to engines, of which we 
have so many examples, Within the last twelve months not fewer 
than fifteen of the engines under our inspection have broken down, 
which, forming my opinion principally trom the indicator diagrams, 
I have reason to believe would have been obviated by attention to 
the principle just explained. These remarks on the arrangement of 
the valves apply equally to engines working compound, This system 
of working, which has of late been brought much into use, is found 
in some instances to give very satisfactory results, and where addi- 
tional power is required, is frequently the most convenient mode of 
obtaining it, but in comparing the best engines of each system, there 
does not appear that decided superiority in economy in compound 
engines which might have been anticipated from the greater pressure 
of steam. In seeking for the reason of this, we cannot have better 
evidence than given by the indicator diagrams, which show that 
in all engines working compound, there is a loss of pressure, as the 
steam passes from the high to the low pressure cylinder, the amount 
varying according to the arrangement of the valves and the capacity 
of the passages of communication. 

One example I may mention where the steam leaving the high 
pressure cylinder at 53 1b. is reduced, by my in the steam 
passages to 11 Ib. pressure, before entering the low pressure cylinder. 
W hat is chiefly required to improve the condensing engine, and make 
it equal in economy to the compound engine, is a simple variable 
expansion motion capable of regulating the supply of steam according 
to the load, without any reduction in the initial pressure, an evil to 
which most engines are now subjected by the action of the throttle 
valve. ‘Ihe present valve motions which have this for their object 
appear to be too complicated to be brought into general use. 

In conclusion, I will only express my conviction that by attention 
to the principles thus briefly alluded to, a decided improvement may 
be made both in boilers and engines, and, taking the above table as 
my basis, 1 think I have good grounds for believing that the average 
consumption of fuel per horse power may be very considerably 
reduced. 1 am gentleman, yours respectfully, 

Rost. B, Loneripae. 
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METROPOLITAN BOARD OF WORKS. 


—_—-— 


A neetine of the Board was held on Friday, in the Council Chamber, Guild- 
hall, Mr. Thwaites in the chair, 
THE NEW STREET, SOUTHWARK. 

A deputation from the Society of Friends presented a memorial, stating 
that the intended new street in Southwark would pass over part of the burial 
ground in Redcross-street, Southwark, of which they are trustees, and that 
the remaining part would, in all probability, be wanted for building purposes, 
the foundations of which would interfere with bodies interred therein, They, 
therefore, suggested that legal provision should be made to protect any human 
remains that were in the ground. ¥ 

The Chairman said, the Board were bound to take all necessary care of 
any human remains that might be met with while carrying out works under 
the Act of Parliament, and no doubt in the present case every attention would 
be paid to that part of their duty. 

The memorial was then referred to the Works and Improvements Com- 
mittee, 

‘THE NEW STREETS. 

Mr. Wright moved— 

“That the following recommendations of the Committee of Works 
and Ihnprovements be adopted —that the designs which may be sent 
in to the Board by the several competitors, showing the best mode of 
laying out the surface and subsoil of the new streets, and other particulars 
described in the resolution ef the Board of the 16th of January, be referred to 
a committee of seven persons, consisting of tour professional men and the 
chairman and two other members of this Board; that the Committee of 
Works be authorised to select four professional men for that purpose; and 
that the Board do nominate the two members to be associated with the 
chairman,” 

Mr. Doulton seconded the motion, 

After a very long discussion, 

Major Lyon moved, as an amendment— 

“ That two professional men be elected instead of four to assist the com- 
mittee.” 

Mr, Alderman Cubitt, M.P., seconded the amendment, and said that, from 
what he had seen of subways in the Rue de Rivoli and in the Boulevard de 
Sebastopol, in Paris, he felt impressed with the fact that the subject of sub- 
ways was at present by no means developed. 

Mr. Seeley objected to receiving reports from professional men of whose 
ability and experience they were necessarily ignorant. Such a course must 
lead to endless confusion, 

The awendment was put and negatived, and the original motion was 
carried by a majority of three-—thirteen voting for it, and ten against it. 








Tuames Inonwonrks.— It is understood that the whole capital of 
£100,000 for the Thames Ironworks and Shipbuilding Company, 
formed to carry on the works of Mare and Co., was paid into their 
bankers in one day. The facilities of the Limited Liability Act have 
thus prevented one of the largest establishments on the Thaines from 





being broken up. 
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FERRIER’S MACHINERY FOR SWEEPING ROADS. 


PaTENT DATED 9TH JuNE, 1856. 


FIC.I. 











Tus invention relates to various mechanical arrangements for road 
and street scraping, or sweeping and cleansing apparatus, contrived | 
for the purpose of throwing up the swept-up mass to one or other 
side of the line of the machine’s path. 

Fig. 1 is a side elevation, and Fig. 2 is a plan of the machine, de- | 
signed in this instance for being drawn by one horse. ‘The scraping 
and sweeping details are carried upon a light wooden framing, 
running on the two wheels A, and composed of the two longitudinal 
side pieces B, corresponding to the shafts of an ordinary cart, and ex- 
tending in front for the attachment of the horse, these shafts being 
connected to each other by the cross and diagonal pieces C. ‘To the 
under sides of the shafts B are bolted cast-iron brackets D, one on 
each shaft, to receive the ends of a diagonally disposed horizontal 
iron spindle or shaft E, capable of turning in the brackets as bearings. 
This shaft E has fixed upon it two levers or brackets F, to which the 


JOBSON’S APPARATUS FOR MAKING MOULDS FOR CASTING METALS. 


Patent DATED 31st May, 1856. 
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scraping apparatus is attached. This scraping apparatus consists of | 
a number of vertical plates or scrapers G, capable of working verti- 
cally independently of each other inaframe H. Each plate has a 
vertical rod I attached to it, and working through a hole in an 
upper bar J, connected to the frame H by the bolts K, and serving 
also for the attachment of the levers F. Each plate is pressed down 
by a spiral spring, passed upon the rod I, and acting between the bar 
J and the top of the plate, the spring allowing the plate to rise, so 
as to surmount obstacles lying inthe road. ‘The bar serving as the 
back bar of the frame II is made round, and carries a number of 
antifriction rollers L, against which the plates G press, by which 
their rising and falling is rendered easy. The frame H. is further 
connected by two links M to brackets N, bolted to the under side of 
the shafts B, by which means the pulling action on the scraping 
plates is made to take effect low down. A hand lever O is fixed on 





a 
yea 


i 


TOMEATH TTT 
ti HM 
Y) 


wn 














Tais invention has for its object a peculiar combination of apparatus ; 
to facilitate the making of moulds for casting metals, with a view to 
render it unnecessary that the workman should turn over the flasks 
or boxes by hand. 

Fig. 1 shows a front elevation of the machinery combined according 
to this invention; Fig. 2 shows a side elevation; and Fig. 3. a 
horizontal section. a, a, is the framing of the machine; 4 is the 
bed, moving on necks or axes 6', 61, which turn in suitable bearings. 
It is preferred that this bed} should consist of a rectangular open 
frame }, with an inner flange all round, to which an upper plate is 
fixed, and which may be changed according to the work intended 
for the time veing to be performed thereon; but the plate or upper 
surface of the bed 4 may form part with the frame, which is carried 
by the axes or necks 6'. On the plate thus fixed to or forming part 
of the bed the pattern of the intended casting is placed, and when 
desired, fixed thereon; the flask or box in which a mould is to be 
made is also placed thereon, and retained by suitable latches or 
holding apparatus; the sand is then rammed in the flask or box in 
the ordinary manner, and when complete the flask is to be turned 
over by a half revolution of the bed 4, and it is the mounting of the 
bed 6, whether formed with a fixed or moveable upper plate, which | 
constitutes the peculiarity of the invention. The patentee states | 
that he is aware that it has heretofore been the practice to have necks 
or axes on the mould boxes or flasks used, and to turn the same over 
thereon after the mould has been completed therein ; and mentions 
this fact in order to state that he does not make any claim to the so 
mounting of flasks or boxes on axes or necks, as the same is an | 
inconvenient arrangement. He states that his invention is directed 
to the remedying of such inconvenience, which is most effectually 
accomplished by placing the bed or plate & (on which the flask or 
box is placed), on axes or necks, so that when the mould has been | 
made in the tlask or box, the same way, with the table 4, be turned 
over, the flask or box with the mould therein may then be readily 
detached from the bed 4, and be received on to asecond table or plate 
below, the pattern remaining fixed to the bed or remaining in the 
mould, according as the patternis or is not fixed to the revolv ing 
bed b. The bed 6 may be then caused to resume its original position, 
another box or flask may be placed thereon, and another mould pro- 
ceeded with. The arrangement for retaining the revolving bed or 
plate 6 in position and for turning it over may be varied, but the one 
sliown is preferred. c, ¢, are two projecting stops, one at each end of 
the bedd; these projections prevent the bed going beyond the 
horizontal position when making the mould thereon, and also when 
the bed 5 is turned over to have the mould and flask detached; the 
axes or necks 6!, where they turn in their bearings, are of com- | 

arative large diameter, as shown, and in order to apply counter- 
valance weights 5‘, b', there are projections ? at the ends of the axes | 
bt, which receive arms }* with the counterbalances 4, as shown. In 





J.J, Taise the plate or platform d under the top of the flask or box 


are turned over with the bed 4, it is preferred to use a rising platform 
or plate d, which is guided by the end framing, as shown. e, ¢, are 
cords or chains, having balance weights /;/, fixed thereto, according 
to the weight of the boxes or tlasks and moulds to be received on to 
the platform or plate d. The platform or plate d is raised by means 
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of a lever g on the axis h, which, by means of the arms i, i, and links 


when it has been turned over; the latches or holding apparatus by 
which the flask or box is held to the bed 8 are then released, the 
platform or plate d is then lowered with the flask thereon; the | 
bed } is turned over and is then again in position to receive | 
another flask or box. The bed plate 6 is turned over by means | 
of a handle fixed to the front of the bed 6, a plate is fixed | 
over the top of the flask or box before turning it over, to prevent | 
the mould being injured. 


MORRIS’ IMPROVED TRAP FOR 
INSECTS. 
PATENT DATED 4TH June, 1856. 


Tuts invention consists of a frame made wholly or partially of tubu- | 
lar iron having two ends and two sides of any required length or | 


BEETLES AND OTHER | 


aa 





the shaft E, and a catch plate P is attached to one of the shafts B, 
the lever serving to raise or lower the scraping details, whilst they 
are retained in any desired position by the catch plate. ‘The arrange- 
ments connected with the brushing or sweeping apparatus are similar 
to those for the scrapers. The brush Q is attached to brackets or 
levers R, fast on a horizontal spindle or shaft S, disposed diagonally, 
and capable of turning in brackets T, bolted to the under sides of the 
shafts B. A hand lever U is fixed upon the spindle or shaft S, and 
by means of it the brush can be raised or lowered, being retained in 
any desired position by the catch plate V, attached to one of the 
shafts B. With the arrangements described, it will be obvious that 
the machine may be made either to scrape or sweep separately, or to 
perform both operations simultaneously, the brush following the 
scraper and completing the cleansing effect. 


fields sown with turnips or other plants either upon ridges or upon 
the surface. By an early application of this implement, that is to say, 
when the beetles or other insects first attack the plants, it preserves 
the plants from their ravages. ‘The implement may be used as etlec- 
tually in wet as in dry weather. 





a, a, is alight 


The illustration shows a side view of the apparatus. 
iron frame, made chiefly of iron tubing, and supported on two wheels 
b, 6; ¢ isa piece of canvas (or other light material may be substituted) 
secured to rods c!, cll, which canvas is kept tightly stretched by 
means of a nut and screw d at each end of the rod c!!, which lie in slots 


in the end of the framing a,a. Three other pieces of canvas are at- 
tached to the rods cl], forming curtains for the whole width of the 
machine, if necessary. The upper portions of these curtains are coated 
in front with a mixture of resin, horse turpentine, and oil, of the 
consistence of treacle, or with other adhesive chemical preparation, 
with which the under side of the stretched canvas is also covered. 
The height of the under side of the framing from the ground may be 
regulated by depressing the handle e, and passing a pin through the 
rack fand handle e, the height of the framing being in proportion to 
the lowness of the handle e, the nut g being unscrewed at the same 
time, and when the height is set, it is screwed up again. The machine 
shown is intended for passing over three ridges, but the patentee does 
not confine himself to a machine for covering three ridges only; but 


| proposes the machines may be made of various sizes to cover a greater 


or less number of ridges of various widths. They are stated to be 
equally applicable to crops sown upon flat ground as to those sown in 
ridges. The machine may be moved by hand; or if of larger size, 
they may have light shafts behind, and an additional wheel in front, 


| having its bearing free to move round horizontally, so that they may 
| be pushed or drawn by a horse; the wheel in front is to assist in 


turning the machine round. 





Raitways 1x Avustratia.—The Legislature of New South Wales 
assed an important act to enable the Governor, with the aid of the 
Executive Council, “ from time to time to raise, by the sale of 


| debentures secured upon the consolidated revenue fund of the colony, 
; and bearing interest at a rate not exceeding 5 per cent per annum, 


such sum or sums of money not exceeding £200,000, as may be 
required for carrying on of railway works.” Our commercial advices 
state contracts have been accepted for providing locomotives, rolling 
stock, &c, from England for the Melbourne and Williamstown 
Railway, the successful tenderers being Messrs. De Pass Brothers, 
and Co., at 4 per cent. upon the English prices The same firm have 
also contracted for the supply of 18,000 tons of rails, Tenders have 
likewise been invited for the supply of 110,060 sleepers for the Mel- 
bourne, Mount Alexander, and Murray River Railway, and the branch 
line to Williamstown, and for a three-rail fence on both sides of the 
main line for twenty miles from Melbourne. Tenders have been 
received for the supply of a large quantity of rolling stock of colonial 
manufacture, but have not yet been decided upon. The railway from 
Melbourne to St. Kilda is being rapidly proceeded with, and the line 
from Melbourne to Geelong will be opened for traffic throughout, it 
is contidently asserted, in February next. The Geelong and Ballarat 
line is also in a forward state, and communication between these 
places would be established, it is expected, on or before the Ist 
of December. The survey of the North-eastern line, to connect 
Melbourne, Kilmore, Seymour, Benalla, Beechworth, and Belvoir, 
is now in progress. The construction of the Western line, embracing 
Geelong, Ballarat, Raglan, Warrnamboul, Belfast, Portland, and 
Mount Gambier (about 250 miles), will be proceeded with during the 
ensuing summer. The remaining portion of the Geelong and Mel- 
bourne Railway Company's debentures, sent to Sydney, have been 
taken up at from five to ten premium. The total amount sent to 


order to receive the mould box or flask and mould therein when they | depth, which frame may be elevated or depressed, so as to work in | this colony is £15,000 stock.— Australian and New Zealand Gazette. 
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may be made wider; the width of the flat portions of the bar between 
the channels may also vary. It is advantageous to make the chan- 
nels wider at the bottom than at the top, as shown in the illustration, 


PATENT DATED 3RD JUNE, 1856. | thus facilitating the escape of the dust and ashes. 


Ar present when it is desired to moisten the charge in an incor- 


porating gunpowder mill it is done by the addition of hot or cold 
water applied to the charge, either by hand, with a small watering | 


pot, or by suitable apparatus attached to the mill, for supplying a 
stream of water, the amount and the temperature of which can be 
regulated at pleasure. 

Now the present improvement consists, Firstly, in the direct appli- 
cation of a jet or jets of steam to the charge of powder while in the 
mill, by which means the charge is more regularly and evenly 
moistened than by the application of water. And, Secondly, in the 
application of an artiticial current of air to the interior of an 
incorporating gunpowder mill, for the purpose of drying the charge 
at the proper stage in the manufacture. . 





POQ9s°_“ 








The illustration represents a portion of an incorporating gunpowder 
mill. The mill bed B, with its surrounding woodwork KR and the 
masonry C (upon which the mill is erected), are shown in section. 
That construction of mill is preferred in which the stone shaft is 
driven from beneath the mill bed, but the invention may be readily 
adapted to other mills, A is the runner; F, the runner shaft, a 


portion of which with one of the runners is removed; S, S, is the | 


steam pipe, attached to the beam U by the clips T, T. The steam 
pipe S passes into the stufling box K of the small steam chest G, 
which is attached to the head E of the driving shaft D, and which, 
therefore, revolves with the runners. From this steam chest G pass 
two steam pipes H, H, which terminate on two other small steam 
chests K', h!. These steam chests are preferred to make in length 
about four inches less than the width of the mill bed, and in width 
from seven to cight inches, according to the size of the mill. The 
bottom of these steam chests K', K', is perforated with small jets or 
pipes L, L: W is the bottom of the steam chest K! (by preference of 
strong sheet copper), and V, V, V, the small steam pipes. ‘These are 
made to rise about three quarters of an inch into the interior of the 
steam chest, the object of which is to allow the water of condensation 
to collect in the bottom of the chest instead of falling upon the 
charge. I, I, are two stop cocks, by which the amount of steam 
supplied can be regulated at pleasure. M_ is hollow pipe, resting 
upon the central block N, and connected with the pipes P, P. Air 
from a fanner or other suitable apparatus is conducted by these pipes 
P, P, to the hollow pipe M, whence it issues through the small 
apertures m,m,m. These apertures should be placed as near the 
bottom of the hollow pipe M as possible, so that the current of air 
issuing from them may be deflected by the central block N, and com- 
pelled to pass above the surface of the charge, so as to ventilate and 
dry the same, and yet not to cause it to rise as dust. 
air (which may be heated with advantage in damp weather) must be 
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| LETTERS TO THE EDITOR. 
| (We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
THEORY OF THE CRANK—THE COMPOSITION OF FORCES. 
Str,—I shall be glad if you can find space for the following re- 
marks :—If a body is acted on by one force which can carry it 
| from E to G (Fig. 1) in a unit of time, and by another force 
: which can carry it from E to F, it will be precisely the same 
| (according to the generally received views of the composition of 
| forces) as if the body were acted on by a single force capable of 
| carrying it from E to B along the diagonal line obtained on com- 
| pleting the parallelogram. Similarly a body acted on by two 
| forces, whose directions and proportions are defined by the lines 
| C Gand C D, would be in the same condition as if acted on bya 
single force represented by CB. Again, a body acted on by 
forces corresponding to E B and C B will be as if acted on by a 
| force corresponding to A B ; but the forces E B and C B are the 
resultants of two pairs of forees — E G, E F, and C G, C D— 
therefore A B may be considered to be the resultant of the four 
forees—EG,EF,CG,CD. Of these four forces, however, 
E G and C G, which are equal in amount, are directly opposed to 
each other, and, consequently, neutralise or prevent each other's 
efforts as far as regards their action on the body. The final re- 
sultant, A B, is, in fact, only equal to the two remaining forces— 
E F, C D—taken together. If, then, the several lines represent 
motive forces, or forces in motion, acting on the body (and on 
| nothing else), it is obvious that the forces represented by E Gand 
| C G will not be expended. To illustrate this, suppose the body 
| in question to be fitted with steam cylinders arranged so that 
| their pistons act in the directions of the several forces, and 
against fixed surfaces. Then, steam being admitted behind the 
pistons acting in the directions C G, E G, the pressure will be 
balanced and the pistons will not move, so that no steam or 
| power will be expended in either of these directions. As the two 
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forces—C D, E F—act in the same direction, one cylinder will 
do for them, but it must be of sufficient length, and as 
much steam as corresponds to the two forces added together, 
must be admitted into it, when the movement corresponding to 
A B will be obtained. Now, from this the deduction seems 
obvious that where a motive force (as, for example either of the 
forces C B or E B), acts, or is transmitted obliquely, we may 
suppose its pressure to be resolved into two constituent pres 
sures; one (as C D or E F), acting in a direction parallel tu the 
oblique line (A B), and the other (as C G, or E G) at right 
angles to it, but the proportion of motive force actually ex- 


regulated at the discretion of the mill man, according to the state of , pended is only that corresponding to the line (as C D or E F), 


the charge; but in all cases the current must be very gentle, and 
such as not to raise the charge in dust. In those cases where it is 
required to hasten the drying if a charge to an extent that would by 
the above-described arrangement cause the dust to rise, it is preferred 
to reverse the direction of the current, and by exhausting the air from 
the hollow pipe M, by means of a fanner or other suitable apparatus 
in connexion with the pipes P, P, a current of air is created over the 
surface of the charge, but the dust that is then raised is for the most 
part carried towards the openings m,m, m, which should be covered 
with a thin woollen cloth to prevent the ingress of the powder. 

In constructing a mill in which this reversed current alone is to be 
used for the purpose of drying the charge, the hollow pipe M is made 
of greater size, and the apertures m, m, more numerous, and in such 
case no woollen cloth is employed over them, but the powder dust is 
allowed to enter freely and pass along the pipe I, which is then 
made to terminate in a water chamber, constructed on the plan of a 
Turkish water pipe, and the whole, therefore, of the dust that is 


carried with the current along the pipe P' is thus detained in the | 


water. It will be obvious that this ventilating M might be arranged 
on the outer instead of the inner margin of the mill bed, or that the 
current of air (forward or reversed, as before described), might be 
applied by an apparatus similar to that employed for the application 
of the jets of steam, and similarly the steam might be applied by the 


representing that one of the supposed constituent pressures 
| which acts in a direction parallel to the oblique line (A B). In 
other words, all the motive force expended acts in the line of the 
resultant A B. For, if we suppose that the cylinders acting in 
the directions FE G, C G, are in communication with the cylinder 
acting in the direction A B, and that a supply of steam corre- 
sponding to the whole four forces C G, E G, C D, E F, is sup- 
plied to the cylinders, then the pistons acting in the directions 
| C G, E G, not moving, the whole of the steam will go into the 
other cylinder and proportionally increase the movement in the 
direction A B. Of course, if we suppose the lines C B, E B, to 
| represent mere pressures acting in the directions and in the pro- 
| portions indicated by the lines, then their constituent pressures 
| C G, EG, act against and balance each other :—but how can two 
motive forces of equal amount and directly opposed to each 
| other be expended? If we have an equal pressure acting on 
opposite sides of a piston, will it move—will any steam or 
| power be expended ? 
In treating of the crank let us assume, for the sake of sim- 
| plicity, that there is no friction, and that the motive force 
| always acts upon the crank-pin in a direction parallel to the 


apparatus described as suited for the application of the current of | piston-rod, that is as if the piston-rod had a frame with a cross 


air. 








GRAY’S IMPROVEMENTS IN BOILERS AND FIRE BARS: 
PATENT DATED Ist ApRIL, 1856. 


Tue first part of this invention relates to steam boilers, and consists 
in constructing them with a series of tubes, as in ordinary locomo- 
tive and marine boilers, the tubes having attached to them a series of 
chambers, of spherical or other suitable form, on their upper sur- 
faces. The products of combustion enter these chambers, and com- 
municate their heat to the water in the boiler which surrounds them, 


in lieu of passing straight through the tubes and away through the | 


chimney. 





The second part of the invention consists in a new construction of 
fire-bar, the illustration showing a perspective view of one of them, 
The upper surface of each bar is a plain or flat surface, intersected 
by a series of diagonal channels. 
inclined to one side, or from the centre to each side, so as to allow the 
dust and ashes to fall. The diagonal position of the channels allows 
of a rake or scraper being passed over them to arrange the fire, or to 
rake out clinkers or ashes as may be required; the flat spaces between 
the channels serve to support the fuel. By constructing the bars in 
this manner a large additional area for the entrance of air is obtained, 
and the combustion is rendered more perfect. This construction of 
fire-bar is applicable both for fixed fire-bars and for moveable fire- 
bars, whether the motion be reciprocating or oscillatory or continuous, 
as when an endless chain of fire-bars is used. The width of the 
channels may be about three-eighths of an inch, or more or less, 
according to the nature of the fuel to be employed. For very small 


coal they may be made narrower, and for large coal or for coke they 


The bottoms of these channels are | 


| slide fixed to it; and let us take the case in which the crank-pin 
has made about one-eighth of its revolution past the dead centre, 
when it may be supposed to be travelling for a shoit time in a 
path inclined at an angle of 45° from the direction of the 
piston’s movement. 

Let A B, Fig. 2, indicate the direction of the piston’s move- 
ment, B C the direction of the crank pin’s movement, or of the 
tangential pressure, and B D the direction of the radial pres- 
sure. In this case the tangential and radial pressures are equal. 
Let the whole pressure be represented by EF, drawn at right 
| angles to AB; let the piston be supposed to move the distance 
| H B, the corresponding movement of the crank pin being from 
| B to C, and construct the parallelograms GF, B J, and BK. 
| Further, let these parallelograms be supposed to represent rect- 

angular vesselsall of one depth, and fitted with pistons G I, B E, 
; and B F, an inelastic and incompressible fluid being contained in 
| the vessel G F’, which vessel is in communication with the vessels 
| BJandBK. If nowa pressure be applied to the back of the 
| piston, G I, to cause it to move towards B, this piston will, by 
means of the inelastic fluid, cause the pistons B E and B F to 
move towards C J and D K respectively—that is, supposing both 
| pistons can move, or in other words, if motion can take place in 
| both directions, BC and BD. When the piston G I reaches B, 
the area of the parallelogram G F may be taken as a measure of 
the motive force expended, and in like manner the areas of the 
parallelograms B J and B K will measure the motive force given 
out in the directions B C and B D—that is, as before said, if 
motion does take place in both directions—and each of these two 
areas is obviously the half of the area G F, It would thus appear 
at first sight that only half the motive force acts tangentially on 
' the crank pin. The other half, however, is not lost, for no motion 
actually takes place in the direction B D; the corresponding 
‘motive force is not expended, The circumstances of the case 
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vill not be altered by dividing the vessel G F by a partition H B, 
nd by using two pistons G H, H I, instead of the one G I. Now, 
1owever, When pressure is applied behind the pistons G H, HI, 
he piston G H will move to E B, and force the piston E B to 
JC; but as no motion takes place in the direction B D, the 
pistons B F and HI will remain stationary, although with the 
full pressure upon them. Thus the force represented by the area 
H F, or the steam or other medium by which the pressure is applied 
will not be expended, The space or vessel H F may, therefore, be 
removed, or it may be supposed not to exist, and we have the re- 
maining space G B representing as much of a steam cylinder as 
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corresponds to the portion of the stroke we are considering. 
Thus G H may correspond to the area of, or pressure on, the 
piston, H B being the distance moved. Then, similarly, the area 
B J will correspond to the motive force on the crank pin. This 
force, when considered as acting in the direction B C, is expressed 
by E L, as the pressure, and b C, or L. M, as the distance moved. 
The area B J or LJ is obviously eq «i to the area G B, showing 
that the motive force imparted to the crank pin is exactly equal 
to that expended on the piston. If we suppose the vessel G F 
not to be divided, but the piston B F in.movable, the piston G I 
will, when moved to B, force a piston double the size of the 
piston E B in the direction B C—the result being precisely the 
same as before, that is, the whole motive force G F is given out 
in the direction B C, 

If, then, the line E B, drawn at right angles to the piston rod, 
represents the number of pounds pressure on the piston, and if 
the line H B, parallel with the direction of the piston’s move- 
ment, represents the portion of the stroke corresponding to any 
portion B C of the crank pin’s path, which portion B C is sup- 
posed to be so small as to virtually coincide with a straight line, 
and which is set off from B at the angle corresponding to its 
position in the entire cireular path, then a line E L, drawn at 
right angles to B C from the point E, will represent the number 
of pounds pressure acting tangentially on the crank pin, whilst 
the area G B will measure the motive force expended on the 
piston, and the area B J or L J will measure that acting 
tangentiaily on the crank pin, or, in other words, the one force 
will be equal to a pressure E B through a space H B, and the 
other to a pressure E L through a space BC or L M—these two 
forces being always precisely equal. ? 

The diagram Fig. 3 expresses the action on the crank pin in 
accordance with the views already explained. Let A B represent 
a quarter of the path of the crank pin, C the centre of the crank 
shaft, and A C the direction and half stroke of the piston, Let 
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D E represent the pressure on the piston, the parallelogram D H 
measuring the motive force expended on the piston, that is a 
pressure D E through aspace AC, With the centres F and H 


| describe the quadrants D J, and EJ. The space comprehended 


between these two quadrants and the lines D E andIJ will 
treasure the motive force acting on the crank pin. This space 
is obviously equal to the space D H, a quarter of a circle being 
as it were added to one side of the parallelogram and an equal 
quarter of a circle taken from the other side. To ascertain the 
pressure acting tangentially on the crank pin at any points, K L, 
draw lines through these points towards the centre C, and as 
much of each line as is comprehended between the quadrants 
D 1, EJ will measure the pressure at the corresponding point. 
If lines K N, L P, are drawn from the points K L across the 
line A C, they will mark the corresponding points in the piston’s 
stroke. Thus whilst the piston travels a distance equal to O M, 
and ha expended upon it a power represented by the parallel. 
ogram O N, the crank pin will move from L to K, the tangential 
pressure upon it gradually increasing towards K, as is shown by 
the increased length of the radial Jine. 

In conclusion, | must protest against the reception, as proofs, 








| 


of mere geometrical diagrams, constructed either according to the 
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old plan or according to my plan (I call it my plan because I have | taking a=area of steam port and W=its width, the action of the 
never seen it adopted by any one else, but if it has been I shall | exhaust steam for one engine stroke on the lower face, as it moves 


be glad to be informed thereof). Such diagrams are worthless, 
unless based on correct premises and accompanied by sound 
reasoning, taking in all the circumstances of the case. They 
merely constitute a species of language in which the reasoning is 


clothed, and cannot make a thing right when the reasoning is | 


wrong or incomplete. Goose QUILL. 


Glasgow, January 22, 1857. 


Srr,—I trust you will permit me to say a few words inself | 


defence, as there is no greater truism than that those who 
cannot speak for themselves are sure to be trampled under foot ; 
however, it is quite certain no part of the engine has been so 
abused for consuming, wasting, or destroying power as the crank, 
Now I am not going to to call up the spirit of our great master 
Watt to say why he made use of the sun and planet wheels, 
much less that of far famed Euclid, because he never knew any- 
thing about engines; but by the aid of the enclosed diagrams I 
show that I can afford to give them more than one-fourth the 
power of the engine, and still be equal to any of them. 
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63-66 x 100\7 
an SY 

The radius of myself I call 100, the circumference is divided 
into 20 equal parts, as will be seen by the alternate black and 
dotted lines, the length of the black ones represent the leverage 
acted upon to turn the shaft, which, multiplied into the perpen- 
dicular spaces, shows by the dotted ones and all added together 
wil give 7836-67 as the power transmitted through to the shaft, 
whereas on the other side 63°66 (the radius of we will saya 
cog-wheel in place of the crank, to be acted upon by a toothed 
rack affixed to the piston rod, which were it practicable would 
be a very direct way of applying the power) would only 
transmit 6366, were there nothing acting to counteract this 
great difference in my favour (or in fact leaving that out of the 
question altogether), I think I show quite sufficient to make the 
whole host of my traducers hide their diminished heads. 

Jan. 22nd 1857. wan OLD Crank. 
POWER NECESSARY TO WORK SLIDE VALVES. 
Sir,—Having observed in the Jast number of your valuable 
paper an inquiry by a “Constant Subscriber’ respecting the 
amount of pressure on slide valves, I forward for insertion at 
your convenience a few remarks on this subject, which derives 
some interest from the various plans proposed and patented from 
time to time for removing or neutralising this pressure. Possibly 
I may have been anticipated by some of your other corre- 
spogdents, in which case this paper may be consigned cither to 
the fire or the printer's devil, as best suits the requirements of 

your journal, 

Supposing the valve and cylinder face to be planed perfectly 
true, and scraped so as to insure metallic contact over the whole 
surface, the steam pressure would obviously transmit the same 
force to the valve face as an equivalent dead weight laid on its 
back, inasmuch as while correct contact exists, no part of its area 
is exposed to any opposing force. Two metallic plates, which 
have been faced so as to become practically true planes, will, in 
fact, adhere if pressed together, with a force resulting not merely 
from the adhesive attraction acting at inappreciable distances, but 
also from a local expulsion of the atmosphere from between the 
surfaces, 

When, therefore, a slide valve is in such condition that 
no perceptible amount of steam escapes from the exhaust port, 
although freely admitted to the valve chest, we must conclude 
that the total force is to be estimated by the whole surface of 
the valve, as there is no evidence to show the existence of 
defective points, which, by admitting pressure to the lower sur- 
face, would tend to balance part of the face on the total area, 

On the supposition, then, that a slide has lateral motion over 
apertures which are not uncceered to any extent by the motion, 
it is obvious that the force of contact is determined simply by 
the dimensions of the slide over all. The amount to which the 
slide or face on which it moves is recessed does ot affect the 
question, as within the practical limits of this and most other 
cases the friction is independent of the amount of surface. 

When the slide travels so far as to uncover either one of the 
porta or both alternately, the admission of the steam below the 
varying area of valve face exposed to its action produces a 
certain amount of opposing force ; and also this steam, once ad- 
mitted and shut in by the lap of the valve, exercises an upward 
pressure on a part of the face equal in area to the valve port, 
both when expanding previously to the exhaust and when 
“ compression” ensues, by which the exhaust steam is confined 
until the commencement of the “lead.” Moreover, the:e is an 
opposing force resulting from the action of the exhaust steam on 
the cup or recess of the valve, together with the varying pressure 


of this steam on the lower surface of the valve as it uncovers the 


port. These elements must be considered, and ther respective 
valves assigned before we can exactly state how many units of 
surface should be deducted from the total area of valve as due to 
their action. 

Suppose a valve face covered by an ordinary three-footed valve, 
as in the figure, it is evident from the above that the total power 
exerted in moving it during one stroke of the engine 
=AxPx25, A being the area from the dimensions taken over 
all; P the total pressure, and S the length of valve stroke. ‘The 
method I would adopt in determining the amount of A to be de- 
ducted for counter-pressure is to ascertain the dynamic power 
exerted during one engine stroke by each of the faces above 
named, and then, by subtracting their sum from 2 A P §, and 
dividing the result by 2 P S, we have obviously the area of 
a valve which, if exposed to the same pressure per square inch, 
and no counter-force applied, would give the same amount of 
resistance as the first. 

With respect to the force exerted by the exhaust steam on the 
cup or recess of the valve during one engine stroke, A represent 


1 
ing the horizontal area of the cup, and P the mean pressure of 


the exhaust steam, it, of course, amounts to P Ax25 (1); also, 
1 


| off the port, will be represented by 4a Px 4 W or 2a P W...(2) 
1 1 





Then, deducting the two effects (1), (2), from 2 P A S, we have 
2P AS—PA 2 S— 2a P W, and dividing, as explained pre- 
11 1 








viously, by 2 P 8, the result =A—1 ( vm... } 6). 
P 1 5 
The power resulting from the admission of the steam below 

the valve face, as shown at the right-hand part of the figure, will 

depend upon the amount to which the port opens. If we denote 

the area which the port opens for steam by 0, the pressure when 

the port is just open=a I, and when at the termination of the 
2a—0 

stroke=(a 0) P, consequently the mean pressure=— — P, and 

representing tho linear amount of opening by 0 the power 
1 


F : 2 a—0 
exerted during one engine stroke — —Px40=2 (2 a—0) 
- 1 
P 0...(4). 
1 
If, also, we take P=the mean pressure of the steam while 


expanding, or between the points of suppression and release, the 

power exerted during one engine stroke will, on considering the 

nature of the motion, be observed=2a@ PL (L being the lap); 
3 





and similarly the power exerted on the valve force by the steam 
when compressed previously to the “admission’=2 a P L; 
3 


P being the mean pressure of the compressed steam. The sum 
3 
2a L (P+P)...(5). 
2 3 
To find, therefore, the area remaining effective for pressure on 


the back of the valve when these opposing forces (4), (5), are 
deducted, we subtract their sum, 2 (2 a—0) P 0+2aL(P+P), 
1 3 3 


of these 


as before, from 2 P A §; also divide by 2 P 8, and 
0(2 a—0 P+P 
_* ( ) L ( a » 46), is the result. 
y, ——— —a% . 
Ss 5 I 


But we have a former reduction (8) from A on account of the 
exhaust pressure on the cup and inner face of the valve, 
and deducting both the results (3) and (6) from A, we have 


» w)\ 0(2a—0 P+P 
a—| (Ata .)+ ‘Sh ae Fe L Gs ) lle 
"es 6 5 s 6 Ff 
Now 0, the amount of linear opening of port, is obviously 
L g— 
= } stroke of valve—lap and 0), the area of epening= 4 ¥ “a; 


0/2 a—0 . . 
therefore, /\ )4 S—L a (2+ L—} =) and hence (7) be- 
5 5 3 W 
P 
Ww 4S—L L—}4S 
comes finally (3 (A+a 5) += 3 @ (2 <b W = + 


(4 
oe ES ae : 
S P 


This expression, apparently complex, indicates, however, an 
application of the most simple arithmetical rules. It could be 
modified so as to be more compact, but would not afford greater 
facility in obtaining results. 

Thus, S and L being given, P, the mean pressure during ex- 


. (8). 


yansion, might be found in terms of these; also P might be 
I e , mg 


3 
stated as a function of P, the mean pressure of exhaust, but to 
carry out these retinements would be more interesting to the 
theorist than the engineer, and certainly the most simple method 
is to ascertain the various pressures involved from the points of 
suppression, release, and compression, determined for each 
motion, 


" 


Take, as an example, a valve with 4} in. stroke, a S=4°5, 








lap or L=1 in., width of port or W=1j in. Taking the length 
of the ports at 10 in., and the width between their mner edges 
4§ in., as marked in the figure, we have the total length of the 
slide=9 in., and width say 11] in. ; henee A=101°25 sq. in, and 
A=45 sq. in. If the initial pressure or P be=80 Ib. per in., 
1 

P, the mean pressure of exhaust, may be taken at 10 Ib.; P at 


75 Ib., and P at 25 1b.; while a the area of port=12°5 sq. in. 
1:25 
4°5 ) 

5 i 2°5 (75 +25\ . - 

n - *x12°5 (2 —1) a a } =101°25—(6°06+-3°46 

4°09 hat) 1 

+3°46) or 101°25—12°98=8$°27 sq. in. 

Hence it appears that in this valve, under the above con- 

tle more than the area of one steam port (between 

deducted to allow for opposing 


*fore=88,27 x 80= 


therei 


10 
The form (8), therefore, becomes 101°25-— ic (454125 x 


4'0 





ditions, a lit 
Sand 4 per cent. more) must be 
: ffective pressure 





pr ures, jire ¢ 


7,061°6 Ib. 

The force required to move the slide under this pressure will 
necessarily depend upon the co-eflicient of friction, which must 
vary considerably in this case with the state of the surfaces, 




















With smooth faces of brass to iron the co-efficient may be 
1 
taken at i0 and, when there is good lubrication, may be re- 


duced as low as *04, but the presence of water, which frequently 
occurs with priming boilers, appears to be very prejudicial. 
I have known cases in which locomotives fitted with slotted steam 
pipes, instead of the steam dome, have been marked by occa- 
sional breakage of eccentric straps or other parts of the valve 
motion, indicative of an unusual strain upon the gearing, and 
that such casualties have been entirely avoided by the subsequent 
application of the dome; while it is also very commonly observed 
that any unusual difficulty in “ handling” marine engines is ac- 
companied by boiler priming. Thus, wet steam not only causes 
loss of fuel, a heavy exhaust, and other generally recognised 
evils, but increases considerably the valve and, I have no doubt, 
the piston friction. 

Experiments have been made to determine the frictional 
resistance of planed surfaces under water, and seem to indicate, 
in some cases, as high a co-efficient as “38. 

Taking it, however, at 4 in our case, we have 706 Ib. required 
to move the valve from which the amount of power per stroke of 
engine can be immediately deduced. At 180 strokes per minute 
the power absorbed by each valve approaches 3 H P. 

lf we suppose the same proportions of valve face covered by 
the old-fashioned three-ported valve, having neither outside nor 
inside lap, and opening full port both for steam and exhaust, and 
aasuming that the mean exhaust pressure will then be=20 Ib,, 
1°2 


Or 


o 
ao 
> & 


the final expression (8) becomes A—} (45 1 ) +4 12°5, as 
L in this case=0, and therefore=A—19°06 sq. in., ie. 19 sq. in. 
must be deducted from the area of the valve to obtain the re- 
duced pressure. 

The above remarks apply specially to three-ported valves; but 
it is obvious that the same principles are applicable to those of 
any other description. A, ALEXANDER, 


Str,—I beg to inform your correspondent and others who wish 
to know, how to calculate practically the pressure on the slide 
valves of steam engines. 
The total length and breadtli of the valves must be taken, 
without reference to the ports or steamways. 
S=B x L x a, when— 


S = Total pressure on the valve in Tbs. 
B = Breadth in inches, 
L = Length in inches, 


a = Pressure per square inch as shown by the 
indicator attached to the steam chest. 

For most purposes the pressure as shown by the steam gauge 
fixed to the boiler will do. If the amount of friction is required 
it may be ascertained by multiplying the totai pressure on the 
valve (as found above) by the co-eflicient of friction as given by 
Rennie and others. WouDHEAD. 

Wolverton, Jan. 21st, 1857. 


STREET RAILWAYS. 
Srr,—As an outsider I know the chances are a hundred to one 
against me, but as the question is an important one, and still in 
its infancy, I trust that a suggestion thrown out in connexion 
with this subject may not be considered misplaced or imperti- 
nent, 

1 herewith beg to enclose you a sketch of a form of cast iron 
rail and system of railway that I think might be laid down in 
our strects at small cost, and at no inconvenience to our ordinary 
street traffic. 
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The first and great advantage is the cheapness of the whole 
affair, no sleepers or tie rods of avy kind being required, the 
section of rail being such as to provide sufficient surface in 
itself for bearing purposes; and, it is made of cast 
iron, projections may be left at the ends to make good 


as 








the joints, after the manner of the fish joint, the dif- 
ference being that the fishing pieces are cast on the rails 


instead of being loose, as is generally the case in railway practice. 
Secondly, no alteration is required in the ordinary street rolling 
stock (if I may be so allowed to call the many different classes of 
vehicles that parade our town). You make your rails wide 
enough and set them ata gauge that shall correspond with the 
average wheel gauges of road vehicles. No ditiiculty will be 
experienced in drawing out of the track at any time or place 
that may be considered desirable, and this is a great advantagt 
over some of the forms of rails I have seen proposed tor this 
purpose. 

Trusting you will find me a spare corner, I enclose you my 
card, not, if you please, for publication, but for your own satis 
faction, and beg to subscribe myself Locomotive, 

Stratford, January 26th, 1857. 












SEWAGE AND STREET RAILWAYS. 
Sir,—Neferring to your leader of the 16th instant on street 
railways, no doubt the plan proposed would be both feasible and 
economical, and sufficient provision has been made by the pro- 
but I don’t 


r- 


jectors for keeping conveyances on the track or rails ; 

see any provision for a very necessary thing — how are the cai 
riages to leave the track or rails / How are they to get off the 
line when they want to diverge? Any one who has noticed the 
difficulty horses have to drag the wheels out of the channel when 
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they have got near the curb-stone of a street, can easily imagine 
what the diffi ulty will be. Now for another subject you very 
properly suggest— land as the best deodoriser for town sewage. 
There can be no doubt in practical minds tha or earth, of 





bsorbent 





any description, is the most nati 





fie 





bear of all the grand schemes for car rying ag 
great metropolis appears to me to be the want of this very 
absorbent ; for whether the scheme be for carrying the nuisance 
to a distance by costly tunnels, or the deodorising of it close to 











January 30, 1857. 
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the fountain head, the same difficulty exists. Now, as all people 
appear to have insurmountable objections to having the nuisance 
brought near them, and there thus appears to be a great difficulty 
in conveying the enriching matter to the land, why not bring the 
land to it? in other words, why not make sewer termini adjacent 
or in the vicinity of all the railways, and let the soil, sand, or 
peat, be brought up by railway wagons to tanks at the termini, and 
when thoroughly saturated, re-loaded, and taken back to enrich 
the land, it would certainly increase both in bulk and weight ; 
but are there not always a large number of empty return coal- 
wagons ? and why should these not take back cinders saturated 
with the enriching manure? These stray thoughts I throw out 
for abler minds than mine to work at. 
. We 

[We think the plan proposed a week or two ago by “ A Young 
Soldier,” to take the sewage to the country, preferable to that of 
our correspondent ; but we do not see how great towns are to be 
avoided. ]} 





Srmr,—Mr. Wright and several of your correspondents addres: 
you on the subject of street railways, and it would appear from 
their statement, though not in express terms, that Mr. Wright 
was the first deviser of street railways, and my plans just stated 
in your columns a mere oceupation of his ground. 

It appears by the Railway Record that Mr. Wright's plan was 
brought out in 1851, as quoted by Mr. Prescott. 

The desirability of the system is so obvious, that the 
wonder is not in its having been proposed, but in its not having 
been executed. I do not arrogate any particular merit on it, but 
if originating in print be worth anything I claim that originality. 

In the year 1843 I wrote an article in the Westminster 
Review advocating this question amongst others, and going so far 
as to insert a wood-cut in section of a grooved rail laid flush in 
the paving or macadam of streets for the purposes of horse 
traction. 

In 1849 I wrote a pamphlet, entitled “The Tram Ways,” 
published by Effingham Wilson, dealing with the same question, 
which was reviewed in the City article of the 7imes of December 
24th, 1849, and January 25th, 1852, a portion of the review was 
to this effect :— 

“It also contains a number of suggestions on the general de- 
velopment of traffic, which, in point of ingenuity and complete- 
ness, as well as in the faith they exhibit in the extent to which 
the public would avail themselves of increased facilities, resemble 
the original post office plans of Mr. Rowland Hill.” 

The plan was criticised in the Spectator of February 9th, 1856, 
to a similar effect. 

In January, 1850, I published a pamphlet, entitled “Road 
Progress ; or Amalgamation of Railways and Highways,” in 
which there are pages headed, “Alliance of Railways and 
Highways — Turnpike Roads—Rails and Steam Carriages 
thereon—Railway Streets—Farm Railways,”—and so on. 

In December, 1850, I read a paper before the Society of Arts 
on the same subject. There occurs, amongst others, this 
passage :—“ The turnpike-roads of the whole country are now 
comparatively waste by the advent of railways, and property 
along their borders is comparatively valueless. It would be 
easy to convert these turnpike-roads into a system of practicable 
railways, by inserting rails level with the surface to travel on at 
stage-coach speed by steam. The reason why steam formerly 
failed on turnpike-roads was the want of rails as a fulcrum. 
For farm purposes and horse-traction, £500 per mile would 
suffice. This arrangement would place the whole of the agricul- 
tural districts of England in a rapidly improving condition, the 
farm at one end of the rail and the market at the other. The 
ordinary traffic would not be interfered with by this fulcrum of 
rails, as vehicles could cross and re-cross them.” 

Mr. Wright’s plan, so saysthe Railway Record, was produced 
in 1851. Of the originality, therefore, I leave your readers to 
judge. 

As to specific plans, I have a dozen at least ; but the question 
is commercial as well as mechanical. The streets of London 
require heavy rails to prevent destruction, and the worn rails 
given up by the railways are well adapted for the purpose at a 
cheap rate, though I do not confine myself to them; but a 
grooved railway, with a central flange tyre on one side only, will, 
I apprehend, prove the best arrangement. 

W. Bripces ADAMs. 

1, Adam-street, Adelphi, Jan. 23rd, 1857. 





DEPOSITS IN BOILERS. 
Srr,—In your paper of the 16th instant I see a letter from Mr. 
C. W. Williams, which, from such an authority, may, I fear, pro- 
duce mischief in the minds of some of your readers. 

He says, “the generation of steam is just as rapid before the 
scale becomes loose or drops off as after it has done so, No 
possible danger can arise from anything that has the character 
of scale or incrustation, whether adhering to the plates of the 
furnace or boiler or detached from it; for this reason, that it is 
an absolute and good conductor of heat, whether thick or thin. 
It can, therefore, have no prejudicial effect upon iron.” A little 
further on he says, “I am having a boiler broken up which has 
been eight years at work, and although to the last it was a good 
generator of steam, the legs or water-ways are literally blocked 
up with the fallen mass of scale, not unlike a mass of broken up 
ice. These pieces of scale are often an inch thick, and may be 
polished like marble.” I have not had the advantage of perusing 
his treatise on Combustion,—consequently, have not seen his 
demonstrative proofs of his facts. I presume the boiler he 
refers to has been used in a steam boat. 

During the eight years it was at work a scale would be forming 
on the outer shell of the boiler, which, in the breaking up of 
the boiler, would be shaken off and drop into the legs or water 
spaces below. This, I think, is the most reasonable way of 
accounting for what he has found and described ; for he does 
not say that he found any of the scale of an inch thick still 
adhering to the plates of the furnace when the boiler had 
finished its work. About ten years ago, a patentee of a liquid 
to be put into boilers to prevent incrustation had it tried in a 
steam boat sailing from Southampton to the Channel Islands, and 
he gave instructions for the vessel to go its round without any of 
the saline matter being blown out of the boiler. The consequence 
was that the water became so dense with salt that itwould not hold 
it in solution, and the salt lime and other earthy matter deposited 
rapidly upon one of the furnace tops, and from its xof being a good 
conductor, the plate became so hot and reduced in strength, that it 
buckled from the form of an arch and fell down to an inverted 
curve, but did not rupture. On examination, the top of the furnace 
was covered with the broken fragments of the scale from three- 
quarters to seven-eighths of an inch in thickness. Another in- 
stance of mischief arising from incrustation occurred about the 
same time to a boiler, constructed on what is generally termed 
the French principle. This boiler was used for generating steam 
for a small engine, pumping water during the construction of 
new sewers. It was supplied with brackish water, which had 
become so dense as to deposit an incrustation of salt lime, and 
lay on the bottom of one of the lower tubes to the extent 
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of nearly an inch in thickness. The consequence was, that 
the plate became over-heated, and the bottom of this part of the 
boiler split upon half an inch wide for about two feet in length 
In this case it appeared the incrustation had been longer in | 
forming than in the other, that the plate had been for a longer 
time subject to a great heat, and from its appearance the tenastic 
properties of the iron were all destroyed 

After knowing what had resulted in these two cases I was led 
to experiment upon a smaller thickness of incrustation. I had 
a small vessel which I made use of as a boiler; the bottom was 
half-an-inch thick, with a three-quarter hole through it, and 
tapped with an ordinary thread of a screw. Into this hole I ran 
an alloy of equal parts of lead and tin; the metal was flush 
with the plate on both sides. I attached a steam gauge to 
this boiler, and, after charging it with water, put it over a 
well ignited coke fire. The steam got up to 135 Ib. per 
square inch, when the alloy fused, and was blown out of 
the hole. As steam of 135 Ib. per square inch above the 
atmosphere is said to be 361 degrees of heat by Fahrenheit’s 
thermometer; that would, I believe, be approaching near to 
the temperature at which such an alloy would become liquid or 
be melted, I then had the hole in the bottom filled with more 
metal out of the same ladle, and put a coating of incrustation, or 
a substitute, in plaster of Paris, of one-eighth of an inch, over the 
whole of the bottom of the boiler as well as over the metal plug. 
It was then charged with water and put over the fire, which had 
been supplied with fresh fuel, thereby giving out its heat much 
more slowly, and the better chance of its being transmitted to 
the water. Upon close observation it was seen that when the 
pressure got to four pounds per square inch the metal began to 
show a tendency to melt, and before the steam gauge showed a 
pressure of five pounds per square inch, the whole of the metal 
had run out of the hole—but the incrustation prevented the 
vater following. Now, as the temperature of the steam in the 
latter experiment could not have been more than 228 deg., 
and in the other case 361 deg., it leads me to the inference that 
the plates of a boiler subject to the direct action of the fire, if 
coated with an incrustation, one-eighth of an inch thick, would 
be heated as much, when working at 5ib. per square inch 
pressure, as it would have been it clear at 135 pounds per square 
inch, and that in this case an eighth of an inch acted as a non- 
conductor equal to 133 degrees of temperature. Now, if we 
assume that incrustation as a non-conductor acts in that 
capacity in proportion to its thickness, that before-described, as 
being on the furnace top of the steam boat boiler, or three- 
quarters of an inch thick, it would be 1383 x 6 = 798 deg. of 
retarded heat confined in the plate, and if to this we add the 
heat due to ten pounds per square inch of pressure (being that 
which the safety-valves were loaded to) say 240 deg., it would ap- 
pear that we might account for the plates being heated to 1,038 
deg.--a heat which would have shown the iron itself red in 
daylight. There could not then be any longer a doubt as to 
why a pressure of 10 1b. per square inch had forced the top of 
the furnace from the figure of an arch to an invert. 

I quite agree with Mr. Williams so far as the effect produced 
by soft mud being lodged upon a funnel or heated surface of a 
boiler. And I also, to a very great extent, agree with him that 
there is not much to fear from any sudden displacement of an 
incrustation. It is while it is adhering to the plate that the 
danger exists, for the part so coated is reduced in its strength, 
and from its greater expansion over the other parts of the boiler, 
that are not overheated, has a tendency to force some other part 
asunder. 

I don’t believe larger surfaces of incrustation do leave any 
part of a boiler suddenly, or at all, except some mechanical or 
chemical agent is at work upon them, but even if it did, one 
could scarcely imagine that one per cent. of the heating surface 
would be so uncovered, and as fast as the hot plate presented 
itself its pent up heat would be extracted and diffused by the 
circulation of the water and so distributed, that I question very 
much if the differences in pressure immediately before it came 
off, and when it did come off, could be detected by the pressure 
gauge, let alone any fear of its raising the steam to a pitch dan- 
gerous of explosion, The best thing is to prevent, if possible, 
the incrustation from forming at all upon those parts of a boiler 
subject to the direct action of the fire. Pure water will do this, 
but is rarely met with. Without joining in the controversy 
that has been going on in your paper on the subject of boilers, 
I cannot leave this subject without observing that Mr. Dunn's 
retort boiler has a great advantage in taking the feed-water into 
one of its parts that is placed in the bridge at the end of the fire 
where the action of the flame plays on its upper surface only. In 
this part I should expect the greatest portion of the incrustation 
would be deposited, and the mud collected. As mud has a 
tendency to seek out a quiet place to lie down and escape the 
turbulence of the circulation of the water in the boiler, any 
vegsel attached to the bottom ofa boiler and free from the action 
of the fire will form a good collector, and may be emptied as 
frequently as required by merely opening a cock and blowing a 
little of the water out to carry off the mud. Heating the feed 
water before it enters the boiler has also a very beneficial effect. 
If the heater be of moderately large capacity, and the steam 
from the exhaust thrown into the water heating it to upwards 
of 200 deg., it will be found that the salts of carbonate or 
sulphate of lime will be decomposed, and will precipitate the 
greatest portion of their incrustative matter upon the sides and 
bottom of the heater, and in addition to this will give a saving 
of 12 to 15 per cent. of fuel. I have known as much as 17 per 
cent. of fuel saved in this manner, and fully nine-tenths of the 
mud and incrustation formerly found in the boiler, before the 
heater was applied, was afterwards found in the heater itself— 
from which it could be easily removed at any time the engine 
was at rest without interfering with the boiler in any way. 
Although this subject is an important one, I fear I have trea- 
passed too much on your space, if even it should be so fortunate 
as to find admittance. W. Nayior. 

Norwich, January 28, 1857, 


| 
| 
| 
' 








BOILER EXPLOSIONS, 
Sta,—The “Graduate” seems to think that I did not prove his 
quoted theory a fallacy. He now says “ there is a certain 
quantity of oxygen held in the water”: does he mean to infer 
that water holds oxygen mechanically ?—if he does so, it is 
another new theory. I suppose every graduate knows that 
water is a compound of two gases, viz., hydrogen and oxygen, 
chemically combined ; and water holds no other gas in a simple 
state, but it holds mechanically a great quantity of atmospheric 
air, and every ultimate atom of water has its corresponding 
particle of air in mechanical union. Now what is meant by air 
is this, that it also is a compound body, and its components are 
nitrogen and oxygen ina state of chemical combination. The 
phenomena of water boiling is not due to oxygen, aa the 
graduate thinks, nor is it due to the air that it holds, but to the 
action of heat, or caloric combining with the atoms of water 
and expanding or dilating them, rendering them specifically 
lighter than the surrounding medium, consequently they rise 





to the surface, and burst into steam, but no decomposition of 





the compound takes place under these circumstances ; the steam 
that has been generated by the agency of caloric is essentially 
the same in its components parts as the water from which it 
was formed, viz., hydrogen and oxygen, and each rarefied 
atom of steam has its corresponding particle of air, which may 
be proved by charging a vessel that has been exhausted of air 
with high pressure steam, and condensing the same, when there 
will be found a quantity of air equivalent to the quantity that 
the water held before being converted into steam. Further to 
prove that water does not give up the air that it holds may be 
seen by taking water that has been raised to 260°, and of course 
to a corresponding pressure, cooling it, and submitting it to the 
action of the air — in a glass vessel, when innumerable small 
globules of air may be seen adhering to the sides of the vessel 
containing the water, and which soon disappear when atmo- 
spheric pressure is restored. I think, therefore, that we must 
look for some other cause for boiler explosions in place of this 
false theory quoted by your correspondent the Graduate. 
Transy. Tuomas HaRrison, 





THEORY OF THE CRANK, 

Sir,—Your correspondent, Mr. Knight, has caught me tripping, 
and I bow submissively to the censure due to my carelessness, 
at the same time, as the error evidently arose from my having, 
misplaced the letters g and / in the diagram, and not from any 
want of Euclidian exactitude in the process adopted. I atill 
hold my position intact, that Mr. Knight, in his first diagram, 
reasons with, instead of against me, plainly showing that at 
whatever part of the stroke we consider the crank to be placed, 
wo always find the tangential force less than that pressing upon 
the piston, since, in every such position, gh has a sensible 
magnitude. 

Had “ Tyro,” in the first instance, asked me for the resolution 
of the steam force by linear construction, I should certainly have 
given a diagram resembling Mr, Knight’s No. 1, and have thus 
accorded with the usual (but conventional) practice of making 
the lines used represent both direction and magnitude; but, as 
I underatood “ Tyro,” he only required, at my hands, a numerical 
expression of the relative values of the radial and circumferential 
forces into which the original or steam force was divided ; and 
so far from my first diagram being useless for this purpose, it 
is not effective, but possesses the rare quality in mathematical 
investigation, viz., simplicity. 

Touching the infallibility of “‘Warr's Dynamics,” it may form 
a very interesting subject of discussion, when we have got the 
present one out of hand. At present I should prefer settling 
one matter at a time, though it isa rather difficult task, now 
and then, to defend oneself from sharpshooters without occasional 
digression. 

The second diagram, given by Mr. Knight, had really nothing 
to do with the position I had taken in commencing the dis- 
cussion, and which I have endeavoured to maintain throughout. 
Nevertheless, as he had given it, I commented upon it, giving it 
its true value, viz., “the exponent of the tangential force, or 
power, producing rotary motion in all its variations;” but as it 
gave no exposition of the radial force, which the first diagram 
proves to have as tangible an existence as the former, I pro- 
nounced No. 2 “wanting.” True, Mr. Knight may be able to 
dispense with this force; but I think no engine, by means of 
any mechanical contrivance yet known, has been enabled to get 
rid of it. 

In the concluding paragraph Mr. Knight makes a shrewd guess 
that it is ‘friction I am driving at.” If he will refer to my reply 
to “Tyro” (v. ii, p. 8, col. 3), he will find that I am not only 
driving at it, but that friction, not in amount equal to, but that 
produced by, the otherwise unproductive radial force, is the 
primary evil complained of ; and if he, in his operations, leaves 
this out of the question, that will not affect me, since I believe 
in theoretical inquiry the “friction” usually dispensed with is 
that due to the imperfection of materials, and not that induced 
by the vis inertia of an actual force, 

It would appear that those who have so far placed themselves 
in opposition to me, seem determined to avoid the origin of this 
most entertaining and instructive discussion. Allow me, Sir, 
once more, to remind them that the sentence which has called 
forth so large an amount of their logical acumen, originated not 
in theorizing upon the value of the crank as a communicator 
of motion (since I have, at p. 8, given it precedence of all 
others), but in dealing practically with a practical anomaly, 
wherein power was stated to be gained by shortening the 
connecting rods and doubling their number ! ! 

Thus, for instance, ‘‘Goose-quill,” in the first place, calls my 
remarks irrelevant, because I speak plaincr than suits his palate ; 
then, when approaching the subject of discussion, he turns 
round and votes me vague. I can only say, in explanation, 
that I consider the expression which he terms irrelevant called 
for by reason that he first excited hopes which were doomed to 
be realised only in the future tense, while that I was justified 
in using the unsavoury remark appears from the fact that after 
wasting one letter in stating what he would do if he could, and 
proving as far as he was able that twice two must be equal to 
four, he winds up his second attempt by sundry questions which 
I have previously answered, and then modestly asks for a state- 
ment of the proposition which, a fortnight ago, he hugged 
himself into the belief that he had exploded ! 

Again, Mr. Turner has not entered into the discussion, but 
simply pointed out the error 1 had made, without apparently 
having sufficient penetration to point, as Mr. Knight does, to its 
remedy. Nevertheless, as I am always thankful to meet cor- 
rection when necessary, | thank him, at the same time inti- 
mating, that if he reverse the position of the letters g h, as 
ought to have done, he will at once see that the kindly recom- 
mendation he concluded with is equally as unnecessary as it is 
gratuitous. 

In conclusion, the minute letter of J. Me., though it calls for 
no reply at my hands, yet I cannot. pass it over without the repre- 
hension due to the worthy individual who has placed his initials 
at the tail of it. Thoughts once expressed become public pro- 
perty, and may be appropriated, modified, or rejected, aecording 
to the taste of the individual; but to appropriate not only the 
thoughts of others, but the very language in which they were 
expressed, gives evidence of a paucity of mentality against 
which reason would be vainly directed, and something closely 
allied to contempt must be exercised, in order to rouse it toa 
sense of its nothingness. Should explanation be required, I may 
state at once that the whole letter of J. Mc. is a verbatim copy, 
though incorrect, of part of an article which was published 
many years since in “ Adcock’s Engineer’s Pocket Book.” 

London, Jan. 27, 1857. Tue OLD ENGINE, 








Orpers rrom Russta.—For the last few wecks Russia has given 
very extensive orders to French houses for railway engines, tenders, 
and wagons. Machines for making sugar from beetroot, and a 
great quantity of distilling machines, have also been ordered. At 


Messrs. Derosne et Cail, the great engine makers in the Quai de 
Billy, 3,000 men are hard at work, all on Russian account. 
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PATENT DATED 24TH May, 1856 


WEAVING. 














Tn1s invention relates to mechanism to be applied to power looms 
for weaving checks or stripes where two or more shuttles are em- 
ployed, such mechanism being of such a nature as to effect the ob- 
tainment of an increased speed of production as compared with check 
and stripe looms hitherto in use. 

The arrangements shown in Figs. 1 and 2 are adapted for work- 
ing with two shuttles. A two-celled drop-box A for the shuttles is 
fitted to one side of the loom lathe LB, and this drop box is connected 
by two rods C, working in guide eyes in a frame D, upon the lathe 
sword EF, to a cross head F. The cross head is connected by an ad- 
justable rod or link G, toa lever H, lying nearly in a horizontal 
position at the side of the loom, the point of connexion between it 
and the rod G coinciding as nearly as possible with the axis about 
which the lathe moves. The back end of the lever II carries a roller 
I, which is pressed up by the weight acting upon the other end of the 
lever against the periphery of a wheel J, carried upon a stud pin upon 
the side frame of the loom. The wheel J is formed with a regular 
series of projections and recesses so proportioned that the shuttle drop 
box is in its highest or lowest position, accordingly as the roller I-is 
upon a projection or in a recess. The wheel J has an intermittent 








movement given to it by means of a rachet wheel attached to it, and 
acted upon by the pall K, and at each movement the wheel J either 





depresses the roller I, or allows it to rise, accordingly as it brings a 
rojection or a recess to act upon it. The shift is given to the wheel | 
at intervals to suit the pattern when the change of shuttle is 
required. ‘The pall K is jointed to a lever L, weighted so as to have 

a tendency to fall over towards the continuously revolving shaft M, 
which carries a wiper N, so as to move the lever over, and by means 
fthe pall K, shift round the wheel J. When the lever L is moved | 
over in this way by the wiper N, it is caught by a catch O, acting 
upon a projection upon it, otherwise it would shift round the wheel 
J at each revolution of the shaft M, which may if convenient be the 
tappet shaft of the loom. The lever L is held by the catch O, until 
achange of shuttle is required, when the catch is lifted by the rod | 
or cord P, and the lever falls forward, and is acted upon by the wiper 
N, as already explained. The rod or cord P is connected to a lever | 
Q above, turning about the centre RK, and this lever is fitted with a 
pin 8S, which is acted upon by a jacquard apparatus. The jacquard | 
apparatus used may be of any suitable kind, but it is preferred to use | 
that shown in the illustration, which is precisely the same as the one | 
described in a former patent. The cards T of the jacquard apparatus | 
are so arranged, as regards their perforations, that at the period cor- 
responding to the change of shuttle, an unperforated part comes | 
under the pin S, so that on the rise of the card barrel the lever Q is | 





PREUN’S METHOD OF WARMING RAILWAY AND OTHER VEHICLES. 


PaTeENT DaTeD 10TH JuNE, 1856. 














Tas invention relates to an apparatus for warming railway and 
other carriages, and is also suitable for a foot-warmer. It consists of 
a vessel filled with water heated by a lamp or lamps. Fig. 1 is a 
plan of the apparatus; and Fig. 2 a vertical section of the same 
through the line A, B, C, D, E, Fe Fig. 1. 

The chamber or vessel from which heat radiates to warm the 
carriage or compartment, in the form of a foot-warmer, consists of a 
metal case a, a, of rectangular or other suitable form, internally 
stayed and strengthened by ties, at such distance one from the other 
as to resist the weight or pressure of the travellers treading thereon. 
This chamber or vessel is placed in the interior of the vehicle, or | 
recessed into and flush with the floor; it is filled with water or other | 
liquid, which is introduced by means of apertures, closed with two 
screw plugs or stoppers m, ™, placed at the upper part, and at each | 
extremity of the foot-warmer or chamber a, a. The heating vessel 
or foot-warmer filled with liquid is put into communication by two 
tubes, and screwed uron metal or other joints 4, ¢, d, and g, 0, n, 
with a heating apparatus, in which the water or other liquid cireu- 
lates, placed under the floor, and at the side of, but within the limits | 
of the vehicle. One of the tubes d, conducts the cold water contained 
in the foot-warmer to the lower part of the heating and circulating | 
apparatus; the other tube g, », is placed in communication with the | 
upper part or head of the heating and circulating apparatus, from 
which it conducts hot water to the interior of the foot-warmer. The 


’ 
| 


pipe » extends to nearly the length of the vessel a, so that the 
ugress aperture of the hot water shall be at a considerable distance 


ScaleLin.=li.in. 








from the aperture in connexion with pipe d, by which the cold water 
is conducted to the heating apparatus. The apparatus consists of a | 
metal flue ¢, with a double sheath or casing, forming a jacket e', | 
around the chimney or flue, receiving the products of combustion 
from a lamp i, placed at the lower part. ‘The jacket e! communicates, 
by two short tubes A and Al, with a cylindrical head or chamber of 
metal, the under part of which is concave at the middle and grooved | 
at the extremities; this head receives directly the heat from the | 
lamp 7, and communicates with the foot-warmer a, a, by means of 
the tube g, which tube conducts the water heated by contact with 
the chambers et ands: Thus, the water which passes cold from the 
foot-warmer by the tube ¢ (which communicates with the lower part 


| of the jacket e)) is heated in the jacket ¢!, around the flue ¢, and then 


ascends into the head f, where it attains the boiling point, or nearly 
so, from when it returns into the foot-warmer in a heated state. Two 
lamps are represented in the illustrations in connexion with the 
chamber ¢, @, but one or other numbers of lamps may be used there- 
with. Thus, a circulation is produced around each lamp, which 
keeps the contents of the vessel a, a, constantly filled with hot 
water. 

The lamp which warms the flue consists of a moveable vessel i, in 
which either a variable or constant level of the oil may be maintained 
It is provided with passages to permit a double current of air to the 
tlame, one in the interior, the other at the exterior. This lamp is 
wrovided with grooves and slides fitting it to a suitable lantern. 
The upper part of the lamp consists of a metal cap or cover, upon 








lifted, and releases the lever L, thereby occasioning the change of 
shuttle, in the manner already explained. The jacquard cards T are 
represented as having two rows of perforations, besides the smaller 
perforations corresponding to the steadying pins upon the barrel, 
and one only of these rows is required for the shuttle change move- 
ment. ‘The other row of perforations may either be omitted in 
practice, or they may be used to act on mechanism connected either 


| with the shedding, or with the take-up moyements of the loom, or 


with both these movements, as described in the patent before 
referred to. When more than two shuttles are to be used, the 
wheel J is fitted with a number of adjustable projections of different 
heights, corresponding to the various lengths of shift the shuttle box 
may have totake. These projections are arranged to correspond to 
the order of suecession of the shuttles, the period of each change 
being detined, as before, by the jacquard mechanism. It will be ob- 
vious to the practical weaver that by making the parts of the 
jacquard apparatus of suflicient strength, the movement imparted by 
this apparatus to the lever may be contrived so that it shall itself 
shift the shuttle drop-box, instead of merely releasing or bringing 
into action a second movement for that purpose. ‘The shifting 
motion of the shuttle box may either take place vertically, as before 
described, or in any other rectilinear direction, if found convenient. 





which is fixed a second metallic flue, capable of sliding up and down 
within the flue ¢, so as to regulate the heat of the light. The cireula- 
ting apparatus, its head, and its lamp are enclosed in a cylindrical or 
rectangular sheet-iron lantern, placed externally of the vehicle, 
either under or in any other suitable position in connexion with the 
vehicle. This lantern is at its lower part perforated with holes, for 
the purpose of admitting the air necessary for the combustion of the 
lamp. «a, a, is the metal box or vessel forming the foot-warmer 
containing the liquid to be heated; 0, metal tube receiving the cold 
water from the foot-warmer to conduct it to the tube d; c, screw 


| unions, which serve to join the tubes band d; d, metal tube conduct- 


ing cold water from the foot-warmer a to the jacket e' of the 
apparatus; ¢, flue, enclosed with a double casing, heated by the 
action of the lamp, and communicating with the head / of the 
apparatus by means of two tubes A and h'; ¢!, jacket or space in 
which the water first circulates in the heating apparatus ; 7, head or 
upper chamber of the apparatus, heated directly by the action of 
the lamp, and in communication with the foot-warmer a by 
means of a tube g and n; g, tube conducting the hot water from the 
apparatus to the foot-warmer, which enters by means of another 
tube x; A and A!, small tubes connecting the double casing or jacket 
el with the head /; i, lamp of the apparatus, supplied with double 
current of air; j, upper cover of the ang and sliding in the double 
flue e; %, external lantern, containing the apparatus and its lamp; 
/, pipe for the escape of steam in case of ebullition; m, openings, 
rovided with screw stoppers or plugs, for the admission of the 
iquid in the foot-warmer a, a; ”, tube conducting hot water from 


| the tube g into the foot-warmer a, a; 0, junctions or unions for the 


tubes g and n, 





Manny TestimoxtaL Funp.—During the past fortnight the 
number of subscribers to this fund has been rapidly on the increase, 


| so that already there are about 250 contributors; and it can scarcely 


be doubted but that by far the larger proportion of the members and 
associates of the Institution of Civil Engineers will take this oppor- 
tunity of expressing the obligations they are personally and collec- 
tively under to the Secretary, Mr. Charles Manby. At a recent 
meeting the following gentlemen were added to the committee :— 
Messrs. Kk. Mallet, J. Samuel, and W. Simpson, members; and 
Messrs. C. Cammell, H.G. Robinson, and W. Swann, associates. 

WANT OF SKILLED WorkMEN.—There is one cause, says a Cor- 
respondent of a contemporary, for the distress amongst the work- 
men. | refer to the want of skilled workmen of a high class. 
These are in great request, and earn, from their small numbers, large 
wages, so large, indeed, that many of them will not work every day 
of the week. An instance of this has just (January, 1857) occurred 
to myself. I sent a piece of furniture to a cabinet maker to have 
some rather delicate brass work added to it, which might have been 
done in a week or two: it has, however, been in the hands of the 
workman three months. On my inquiring the cause of the delay, 1 
received for answer—* Really, sir, we cannot get the man to finish 
it; he has so much work that he is indifferent about it.” My natural 
reply was—“ Cannot you employ some one else?” “No, sit, we 
cannot—there are so few men that can do this better kind of work, 
that they are all alike—in short, they are our masters.” The fact 
appears to be, that young lads, when starting in life, instead of learn- 
ing that trade, or rather department of trade, which is not at first so 
lucrative, from the long time it takes to learn, but when once acquired 
is a certain means of livelihood, prefer taking to that which is most 
commonly known and soon Jearnt; hence the difficulty in getung 
constant employment. 


fia 





January 30, 1857. 


THE ENGINEER. 
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TO CORRESPONDENTS. 


W. W. K.—We have made inquiries and eannet hear of any gauge for 
regulating the heat of spelter furnaces. 

Evurrse (Bradford).—An instrument such as you require may be obtained 
of Messrs. Thomas Keenan and Son, Dublin; Mr. Buck, 147, Tottenham- 
court-road; or Mr. Michael Alcock, Windsor Bridge Ironworks, Manchester. 

A Youne “'Un” (Plymouth).—Nezt week. 

G. B. (Gower-street).—Z/ave you calculated the size of the pontoons? They 
must of course displace jointly as much as the vessel, which we fear would 
make them rather too expensive. 

W. A. C.—You cannot get information of the principle of the invention until 
the specification is filed, unless the patentee himself chooses to give it you. 
Two YounG Enorveers ( Norwood),—T7he writer of the letter is right. Gilman's 
patent is distinctly stated to contain no drawing, so how the French boiler 

could be taken for it, it is difficult to conceive. 

L. T. and F, (Manchester).—The illustrations are in hand, and will appear 
as soon as possible. 

J. C. (Rotherham).—We do not believe any positive determination has been 
come to. We doubt if you would be thanked for your suggestion whatever 
it be, but if sent it will of course be accepted. Direct to the engineer. 





DEPOSIT IN BOILERS. 
(To the Editor of The Engineer.) 
Sir,—The subject of deposit in boilers is truly one of paramount im- 
portance. In your number of yesterday there are no fewer than five 
writers either making inquiries or suggestions. I shall be glad if an 
experience of thirty years will enable me to throw any light on the subject 
in which the company I represent are deeply interested. 

Ist. Morgan Morgans, engineer, suggests a remedy for preventing 
incrustations, on which I can give no opinion; he, however, leaves the main 
question still at issue—whether scale or incrustaticn be the evil which 
alarmed “ Aerigenetes.” 

2nd. Your next correspondent, ‘G. W. P.," makes a useful practical 
suggestion, and which you have received in a liberal spirit. It is that 
superintendents should “ icate the results of their experiences.” 
I will to this suggestion add, that they should state distinctly the nature 
or character of the deposit, whether scaly and crystallised, or soft and 
subsiding, and subsequently hardening. 

8rd. “Hy. Childs” suggests the use of a “ water-heater,” so as to get 
the water to 220 deg. or 230 deg. before it reaches the boiler. As this 
heater, however, is neither more nor less than a boiler itself, it does not 
advance the inquiry. I may here observe that the formation of deposit of 
any kind is not a sudden act or process, or dependent on the temperature. 
It isa continuing process so long as the boiling is continued. 





4th. We have “ James Johnston” next, who very fairly places my state- 
ment in juxta-position with that of Mr. Ross, and asks, “Is Mr. Ross or 
Mr. Williams right ?” As the mere assertion of any one is of no prac- 
tical value in this age of inductive reasoning, and as Mr. Ross is an 
intelligent and competent engineer, and an official surveyor, and with 
whom I am personally acquainted, I propose, with your permission, to let 
the boiler speak for itself. and your readers shall be the jury to decide. 
I must here observe that Mr. Johnston, while he flatly denies the correct- 
ness of my statement, adds, somewhat dogmatically, “I have not seen his 
treatise,’ but I know that he cannot demonstrate in your pages that he 
is correct in what he has asserted in his letter of the 13th.” Had this 
point blank assertion been made after he had read my treatise, I should 
have asked which of my alleged facts were erroneous, which of my 
authorities were unworthy, and which of my inferenses were unsound. 
5th. Frederick Richards, engineer, while he denies my statement that 
there is no danger (as “ Aerigenctes" feared) from scale incrustation, 
actually proves mycase. “It is well known,” he says, “that metals are 
conductors of heat, and earthy substances, more or less, non-conductors; 
and, consequently, there must be a great difference in the generation of 
steam ina clean boiler and a boiler incrusted with scurf.” So I say, if by 
the term “ scurf,” is meant a body of the non-conductor class. Now, I 
assert that scale or incrustation is a good conductor of heat, almost as good 
as iron. No danger of explosion, taerefore, can be occasioned by its 
presence. 


Liverpool, Jan, 24th, 1856. Cu. Wye Wituiams, 


(To the Editor of The Engineer.) 
Sir,—The attention of engineers is very properly directed to the “ Incrus- 
tation on Boilers,” and its prevention. I have read the letters of your 
correspondents, and think from some of them the cause is not known or 
not sufficiently considered. I will briefly lay it before them, the first 
advice is to “remove the cause, the effect is sure.” 

All water holds in suspension or solution some alkaline or metallic 
body, and the different degree of hardness is ascertained by the quantity 
so held. Spring water is impregnated with lime, chalk, and other matters. 
According to the stratum through which it passes the water will sustain a 
certain quantity of one or other ef those bodies, which filtration will not 
remove, 

When steam is generated it is the pure water alone that forms it, leav- 
ing the alkali with a diminishing quantity; unable to bear above a certain 
load, the excess of alkali falls to the bottom of the boiler. If they will 
take two glass vessels, fill one with hard spring water and the other with 
rain water, then boil them over spirit lamps until the water is entirely 
evaporated, it will explain itself. 

Your correspondent, F. Richards, says that, “ by using the water from 
asmall stream " (if dirty it should be filtered) “ the boiler did not require 
scurfing so frequently, and when used from a well the deposit was quite 
hard.” No doubt of it. I do not wish a better illustration. 

I recollect several times being asked (when in business as an iron- 
monger) for teakettles “ that would not fur,” and the good folks thought it 
a very partial dispensation that Mrs. A.’s did when Mrs. B.'s did not. 

I recommend that all boilers, feed-pipes and other connections should 
be frequently cleaned, the scurf entirely removed, and then a coat of 
common oil or grease laid all over the inside; a want of water in the 
boiler is not, in many cases, from neglect to turn on the supply but from 
the water being prevented from entering by the incrustation in the feed- 
pipe. Itis as necessary to clean them as the boiler itself; the proprictor 
should enforce attention to this, and then many, many deplorable accidents 
which now occur would be prevented. J. D. 


London, Jan. 28th, 1857. 


(To the Editor of The Engineer.) 

Sir,—Having seen an article in Tug EnGinesr, stating that the carbonate 
of soda would not only keep a boiler from scurfing but clean off any scurf 
that was on it, I now beg to state for the information of your readers that 
I tried the experiment but found it quite ineffectual, either to prevent the 
formation of scurf or to clean off any former scurf. It would be a great 
boon to those using boilers if any means could be found out to prevent the 
formation of scurf, and I am in hopes that the correspondence at present 
going on in your columns will be the means of bringing to light some 
cheap and efficient agent for accomplishing this desirable end. 

I em at present trying the experiment recommended by Mr. Morgan 
Morgans, and trust that in a few weeks I shall be able to give you some 
information regarding it. L M. T. 





Strathmiglo, Fife, Jan. 26th, 1857. 





(To the Editor of The Engineer.) 
Sir,—In accordance with the suggestion of your correspondent, “G. W. 
P,"" that all persons who have the superintendence of a steam boiler 
should send their experience with reference to deposit, we beg to say we 
have ‘or several years followed a plan which greatly facilitates the removal 
of deposit and prevents injury to the boiler (ours is a plain cylindrical 
boiler for a condensing engine). After the periodical cleaning of the 
boiler, we give the interior of it a good coat of stiff paint, made by 
mixing ground white lead, dry lead, and drying oil producinga deep salmon 








colour. This prevents a close adherence of the deposit to the boiler, 
the scales are easily removed by a small hammer, and when they | 


are knocked off the stratum of paint is visible. This may be new to some 
of your readers, and after many years' experience we can vouch for its 
utility. Tuos, KENNAN AND Son, 


18 and 19, Fishamble-street, Dublin, Jan. 26th, 1857, 








(Ther inder of the correspond on this subject will be found in an other 
column.) 
TRENAILS. 
(70 the Editor of The Engineer.) 


Sir,—In your last and the previous number you have given an account 
of the manufacture of patent compressed trenails, at Messrs. Ransomes 
and Sims, Ipswich, and which on the whole is nearly correct; but the 
true consecutive order of the processes is not given. The compression 
takes place before tipping, which is the last operation before the packing. 
As my name is not mentioned in connexion with the subject, I have 
simply to state that the invention was mine, and patented by me in con- 
junction with my then senior partner, the late James Ransome, to whose 
ingenuity is owing the mode of casting chairs which you have described, 
and the two inventions were included in one patent. The firm of 
Ransomes and May was dissolved at the close of 1851, long previous 
to which all the arrangements you have described in the trenail making 
were in full operation under my sole direction. -I would not, however, 
ignore the valuable assistance I received from several employés of the firm, 
particularly Mr. James Jones, now the engineer of the Oxford Water Works, 
and Mr. Biddell, who is named in your article. I am by no means desirous 
of detracting from the merit of any one, but as the chairs and trenails 
referred to are, I believe, far more extensively adopted than any other 
invention that applies to railways, although having no pecuniary interest 
in the matter, I may fairly claim credit for the original invention and the 
mode of carrying it out. 

The estimate you state of 2,000 miles of line may, I believe, be safely 
doubled, if not more. CnaRnLes May. 


3, Great George-street, Westminster, Jan. 22nd, 1857. 





COMPRESSIBILITY OF WATER, 
(To the Editor of The Engineer.) 

Sir,—The compressibility of water and of some other liquids has been 
determined by numerous, careful, and exact experiments, which agree 
amongst themselves in a most satisfactory manner. They have been made 
by scientific men of the first eminence, such as Canton, Perkins, Oersted, 
Colladon and Sturm, and Erassi. The latest experiments are those of M. 
Erassi, and an account of them is to be found in the ‘* Comptes Rendus of 
the French Academy of Sciences,” vol. 19. In all the experiments on this 
subject which pretend to minute accuracy, care was first taken to expel all 
the air from the water; for the experimenters well knew that, had they 
not done so, their experiments would have shown, not the compressibility 
of water, but that of a mixture of water and air. Water, at its tempera- 
ture of maximum density, or 39° Fahrenheit, is compressed by 1-20,000th 
of its bulk for cach atmosphere of pressure; an atmosphere being 14°7 Ib. 
on the square inch, At higher temperatures, the resistance of water to 
compression increases ; its compressibility diminishing by about 1-498th 
part of its amount, or 1-500th nearly, for each degree of Fahrenheit by 
which its temperature exceeds 39°. 

The weight of a cubic foot of water at this temperature is 62°425 Ib. 
avoirdupoise. The expansion of water by heat from 39° to 212° is about 
0°048 of its volume at 39° ; but the rate of expansion per degree is different 
at each different temperature, being nothing at 39°, and increasing rapidly 
as the temperature rises. 

By producing a sufficiently good vacuum, water may be made to boil at 
any temperature, how low soever, at which it preserves the liquid state. 

The ratio in which the bulk of water in the state of steam exceeds its 
bulk in the liquid state is different at each different pressure and tempera- 
ture of boiling, and is not yet exactly known under any circumstances. At 
212° and one atmosphere, it lies somewhere between 1,650 and 1,700. 

The consumption of fuelin Stirling's and Ericsson's air engines was 
about 24 Ib. per indicated horse power per hour. Their use was abandoned 
or suspended, owing to practical difficulties not connected with the economy 
of fuel. Freingacn, 





SPEED OF ENGINES. 
(To the Editor of The Engineer.) 
Sir,—WIIll you be pleased to inform me, in answer to your correspondents, 
or place before your readers the following for explanation, viz. :—Suppose 
two cylinders of 5 feet diameter and 4 fect stroke, with 7lb. pressure of 
steam, the pistons of which make 60 revolutions per minute, what number 
of revolutions will the pistons of 4 cylinders, of 5 feet diameter and 2 feet 
stroke make, the pressure per inch being the same? Also, what is the 
difference of horse power, and the quantity of steam used in the same 
time, viz., one minute, JoszrH Maas, 
17, Brougham-place, Chatham, Jan. 26th, 1857. 


[We leave to some of our ingenious ¢ orrespondents to reply to this rather vague 
inquiry.) 





DEAL MILL, 
(To the Editer of The Engineer.) 
Sir,—Perhaps some of your scientific readers will be kiud enough to favour 
me with the following information :—What is the shortest length of stroke 
that can be applied, to enable a double deal mill to cut 74 to 22 inches, 
truly and well? Also the length of stroke best adapted for the quick 
execution of work at these depths, A Sawn. 
Birmingham, Jan. 27th, 1857. 





D VALVES. 
(To the Editor of The Engineer.) 

Sir,—I have been examining the action of the D valve worked by an 
eccentric, but cannot understand how it can be made to work expansively, 
cutting the steam off at half stroke each way. I should, therefore, thank 
your correspondent to explain. I also wish to know how quick the steam 
passes from the cylinder to the atmosphere, whether it requires the 
piston to force it out when a certain quantity has escaped, so as to reduce 
it to the pressure of the atmosphere. B. B. P. 

Jan, 26th, 1857. 





GUN COTTON FOR BLASTING. 
(To the Editor of The Engineer.) 

Sir,—Terhaps some of your correspondents will assist me in the following 
inquiry. I am using powder for blasting very streng marl for the manu- 
facture of blue bricks, the price of powder having risen from 52s. to 76s. 
per 100 lb, since the late war. Some four or five years ago gun cotton was 
used for blasting, but I have not seen any late accounts of its use for this 
purpose. I should be glad to be informed if gun cotton is now being used 
for blasting, and whether its use is satisfactory ? Also, if it can be bought 
in London ready manufactured, fit for use? If not, where the materials, 
&c., are to be obtained ? Also, how the cotton is prepared, and the best 
and safest way of using it? As powder is now so dear, | feel desirous of 
giving gun cotton a fair trial, if | can obtain the necessary information. 

Chilvers Orton, Jan, 28, 1857. Tos. Harpy. 


MEETINGS FOR THE WEEK. 
InstiTUuTION ov Civu. Enoivezns, Tuesday, 3rd February, 8 p.m.—Dis- 
cussion on Mr. Window's Paper on “ Submarine Telegraphs.” 
Society or Ants, Wednesday, 4th January, 8 p.m—* On Experiments 
with Silkworms, with a view to Improve the Present Silk Yieldings in 
Bengal,” by Mr. F. Bashford. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four lines and under 
is half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 


Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Ma. Bernanp Luxton, Lavineer-office, 301, 
Strand, London, Ali other letters and communications to be addressed io the 
Editor of Tae Exouees, 32, Sucklersbury, London. 
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STREET RAILWAYS, 


Tuat Mr. Bridges Adams has done great service in his 
generation, no man_ possessed of a merely cursory acquain- 
tance with his sayings and doings can ‘entertain a doubt. 
A travelled man—and a man of adventurous travel too— 
well read, with a vigorous mind, quick perception, ready 
powers of application, withal a lover of his species, and 
his talents directed by a no means ungencrous spirit, there 
is no reason why we should begrudge him the meed of 
praise to which he is fairly entitled, although we may not 
at all times coincide with him in opinion, or even go the 
length of believing all his schemes to be well matured, let 
alone practicable. Mr. Adams possessesa genius for invention 
of the highest order—if we esteem that to be of the highest 
order which takes the wide world for its field, and em- 
braces almost - | known section of mechanical application 
for its subject. Is there a public want made known ?— 
Mr. Adams will supply it. Is there any great pub- 
lic desideratum about to be supplied ?—Mr. Adams pro- 
posed it years ago. Not that Mr. Adams is the only 
gentleman possessed of the faculty of lively recollection in 
this latter respect, but he bears the palm from all illegiti- 
mate pretenders in this, that he never lays claim to the 
merit of a long-shelved proposition without being able to 
give you chapter and verse, the when and the where, and 
the why and the how the whole affair was conceived, born, 
supposed to be strangled, and is now resuscitated, and 
welcomed by the smiles of an admiring and grateful public. 
Whether it be that Mr. Adams is before his age { © 
certainly is not pre-adamite), or that he is possessed of a 
kind of prescient intuition that enables him to provide for 
the wants and the necessities of the future generation, we 
cannot tell; but, certainly, facts point to one or other of 
these conditions. Doth a poor infatuated inventor conceive 
he has made a profound Besnnepthes by some extraor- 
dinary combination of parts he has provided a very ne plus 
ultra in mechanical arrangement! Mr. Adams will smile 
benevolently, and refer him to his specification, No. 2,150, 
in the year 10. In a colliquative agony he will rush to 
an examination. Unfortunate wretch! his anxious eye in- 
stantly detects, on a sheet of onc hundred and fifty different 
combinations, the very identical plan upon which he had 
based his hopes, and the fortunes of his seven young children, 
Were it any one else than Mr. Adams, we could almost be 
wicked enough to, not believe perhaps but, think possible, 
that all those variations and combinations were quietly 
laid by, from the same motive that actuates the ill-con- 
sidered individual who, in another branch of commerce, is 
ready to buy anything, no matter what—a lidless kettle or 
an old directory—upon the vague possibility that it may 
be wanted some day. A fortnight ago we called public 
attention to Mr. Adams’ plans, just specified, for the adapta- 
tion of old rails to the purposes of street and road railways ; 
last week Mr. Wright wildly rushed into the arena claiming 
for himself the merit of having first brought this question 
before the world, and we dealt with Mr. Wright as we had 
done with Mr. Adams—we published his letter, and we 
illustrated his plans. But here steps in our old friend, a 
letter from whom will be found in another column; and 
after the perusal of this letter, Mr. Wright, we suppose, 
must hide his diminished head, as far as this matter is 
concerned at all events. Mr. Adams claims the first idea of 
street rails; he tells you when and where he first pro- 
pounded it, and how he clung to the matter with an 
admirable pertinacity. There is no gainsaying his state- 
ments, even were we disposed to gainsay them—and we con- 
fess we are not, for we rather like all this. There is a con- 
sistency in result, which is not only amusing, but instructive 
to those who know how to profit by it. As the matter now 
stands, therefore, and until another claimant makes his 
appearance, William Bridges Adams must indubitably be 
held as the originator of the system of strect railways. 

Will the system ever be carried into operation ? 

Of this none who have paid attention to the subject can 
have the slightest doubt. Did we require any proof our- 
selves of the strong feeling prevalent out of doors, we had 
only to turn to the numerous letters we have already re- 
ceived from subscribers to and readers of this journal. 
The inconveniences of the present overcrowded thorough- 
fares, the hindrance to business and to passage caused 
thereby, on the one hand, and, on the other, the advantages 
of the proposed system and the facilities for bringing it 
into use, are so apparent, that it were folly to hesitate in 
expressing our conviction that it must at no distant period 
be adopted. We have heard objections raised, but we have 
heard of none which could not fairiy be met. For instance, 
we have heard it suggested that Mr. Adams’ plan of the 


| bridge rail, reversed, could never succced in practice, for 


the flanges of the wheels would cither constantly jam or 
break in the groove. This would probably be the effect 
were the flanges too deep, but with flanges or ribs properly 
formed, rounded, and with littledepth, we do not think either 
of these inconveniences would be occasioned, At the same 
time, we do not greatly approve of this part of Mr. Adams’ 
vlan; of his two adaptations we consider the ordinary 
Sestie tented rail, laid on its side, the preferable one. On 
consideration, we do not think much of his notion of using 
7 old rails,—what would be gained by it? Old rails will 
always command a fair price in the market, and as the 
greater part of the weight of the rail lies in the two 
heads, which for street purposes would not be wanted in 
the existing form or of the existing weight, we are 


inclined to believe that a rail exactly suited to the purpose 
could be rolled and supplied at a less price than that at 
which the old ones nto be purchased. We do not see why 
a rail should not be rolled applicable alike for flanged and 
ordinary wheels, and cuteely a rail and tram combined 
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would be far more convenient than either without the 
other, and such a rail need not be of much greater 
weight if properly managed. Mr. Wright’s proposal is 
simply to adopt the ordinary rail, but this has the incon- 
venience to which we have just adverted, that it is applic- 
able alone to flanged-wheel vehicles. Cast iron has been 
suggested for the trams, but we do not believe it would 
succeed. Its liability to fracture under concussion, and_ to 
climate influences, renders it unsuitable for a purpose of this 
kind. No doubt the best mode has yet to be discovered ; 
the subject is one of great importance, and is well worthy 
of closer consideration. We shall be happy to receive 
suggestions from those of our readers who may feel dis- 
posed to offer them. 





JONATHAN AND JOIN. 

Frerce and furious as are the attacks made from time to 
time against the heads of departments, first for profligate 
expenditure, next for extreme parsimony ; now paying 
dearly with one hand for what they are selling for next to 
nothing with the other; then, in the face of all reason or 
even common sense, refusing to adopt inventions or ap- 
pliances frequently offered to them free of all cost. These 
heads, or, as they should be, tails of departments, appear 
to grow no wiser, but rather to set at defiance all comments 
upon their doings or misdoings, though ever so liberally 
and gratuitously bestowed. 

In our intercourse with professional men we have fre- 
quently been made the depository of complaints against 
the various departments of the state, when anything touch- 
ing upon mechanical improvements has been offered to 
them and rejected or left unnoticed. ‘The letter of 
“Vulcan,” published in our last number, calls vividly to 
mind many cases similar to those he has named. 

Of all the departments with which the public are ac- 
quainted, none appears to enjoy so unenviable a notoriety 
as the one presided over by that small, compact, and unique 
body, known as the Woolwich authorities; and the on- 
slaughts of “Vulcan” and others have been deservedly 
directed against them. It will, however, appear that the 
gentlemen composing this body do not stand alone in 
lending their aid towards the discouragement of inventors 
and inventions, and in putting their shoulders to the wheel 
of misfortune. 

The British lion is really a very sleepy animal after all, 
and must assuredly be continually in a “ state of beer,” or he 
could never keep his jaws closed, while his eyes remained 
open to the shortcomingsof his ralers. Jonathan,on the other 
hand—lank, lean, lynx-cyed Jonathan—more alive to what 
is passing around him, neither sleeps nor slumbers when there 
is any room to progress; or if through peace, plenty, or 
wrotection a time comes when everything else is quict, he, at 
ory has his annual explosions to keep things moving. 
Again, even the bear bestirs himsclf and crawls forward, 
though the pace be slow. Guns of cnormous calibre are 
now being manufactured both at New York and St. Peters- 
burg, which will carry, it is said, shots of a weight four 
times that of our 68-pounders, and although greater thing 
than these have been and could be done by us, yet our 
Woolwich authorities are still asleep and will probably 
remain so untilawakened by the sound ef a bombing which 
they have never before heard. Jn what channel the 
attention of these authorities may be directed we know 


not; but it is as certain that essentials are being neglected | 


by them as that the time will come when they will be 
convinced of their error. 

The utter want of disposition on the part of those in 
ower to foster inventive talent, whether native or foreign, 
= been lately exempliticd by neglecting to complete an 
arrangement for the purchase of the calculating machine of 
Messrs. Scheultz, which was latcly offered to them. The 
constructors of this machine have displayed not only an 
extraordinary amount of mechanical invention, but also, 
what is even a rarer qualification, an amount of unwearicd 
patience. For twenty long years were Messrs. Scheultz 
engaged in completing this marvellous piece of mechanism, 
and during that time expending many hundreds of pounds 
nits construction. 

About a year since the machine was brought before 
the notice of the Government, and considerable difficulty 
was experienced in finding a gentleman qualificd to report 
upon it; one, however, at last appeared in the person of Mr. 
Hind, theastronomer., ‘That gentleman not on!y went fully 
into the mathematical part of the question, but also into 
the mechanical part of it, and, as far as we learn, gave his 
unqualified testimony as to its great value in the compu- 
tation of astronomical and other tables, and also his 
opinion that, as a mere machine, it was caleulaied to stand 
and tear, and was not 





vou 


any reasonable amount of 
liable to get out of order. 
The machine was placed, with 
Donkin, and many were the visitors of rank, fortune, and 
learning, who went and marvelled at it, and came away, if 
ut } 


ture, atl 


we believe, Messrs, 


not much wiser as to its 1 
its wonderful powers. 
sufficient, the machine was sent to the 
rooms to be again overhauled, and it 
that Mr. Babbage, himself celebrated as the 





was whilst 


constructor 


of a calculating machine, undertook to explain it at 
one of the meeting We mav as well state that this 
gentleman, as well as all others who understand it, 


is unanimous in its favour, That Mr. Babbage is 
well able to form au opinion will not be doubted when 
it is known that for many years the construction of 
ealeulating machines has been his hot and that he 
has expended between fifteen and seventeen thousand 
pounds of his own money in trying various combinations, 
and that the machine which he commenced some years 
since, and which now in the library of King’s 
College, has actually cost upwards of £30,000 in its con- 
struction, and is not yet finished. We believe credit is due 
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Is 


to some tormer Government for assistance rendered to 
Mr. Babbage whilst constructing his machine, which, 
although not yet completed, and pre bably now never to 


be completed, has, nevertheless, led to the construction of 
the one under notice. 


It appears that Dr. Lardner’s criticism, made between | propose ventilating his cupping glasses ? 











cast great admivers of 
This ordeal not being consdered | 
Royal Society's | 
here | 


twenty and thirty years ago, of Mr. Babbage’s machine, 
induced Messrs. Scheultz (father and son, the latter being 
then only sixteen years of age), to attempt the construction 
of one, embodying all the requirements then thought 
essential in order to render it perfect. This attempt has 
been, as we have said, crowned with complete success, 
but not without an extraordinary amount of untiring 
energy, and the expenditure of all available means at 
Messrs. Scheultz’s disposal. Being printers by trade, they 
conceived the idea of making their machine not only 
record the results on a dial plate, but actually made it 
stamp them in solid metal, figure by figure, marking the 
decimal point by a line, thus at one stroke ensuring an 
amount of certainty quite impossible to attain by other 
means. The importance of this cannot be over estimated, 
as will appear when it is stated that the logarithmic tables 
of Mr. Babbage were read no less than twelve times, and 
at the seventh reading errors were discovered. 

The mode in which tables are formed from the impres- 
sions of this machine is very simple. The matrix or 
mould being stamped by the machine itself, in the form 
of a column of figures, a casting or stereotype is made 
from it, which, being fastened upon wooden strips, is used 
in the same way as type in the printing of the 
tables. They require no reading, no corrections, the 
whole being produced without a single error, to four, five, 
or seven places of decimals as may be required. Another 
remarkable point, well deserving of notice is, that if the 
next figure after the last one required to be printed exceeds 
five, the said last figure will have one added to it, so as to 
represent the nearest amount possible to the true number. 

After what has been said, then, of the powers of this 
machine, taking minutes only to accomplish that which 
ordinarily occupies days and wecks, and saving by the 
process of printing alone as much as £18 on a shect of 
sixteen pages, to say nothing of the value of correctness— 
will it be believed that Jonathan has been allowed for the 
paltry sum of £1,000 to become its purchascr, and that, 
after having been offered to our Government for the same 
amount, and one year given to enable the machine to get 
fairly through the cireumlocution office? Yes, in the year 
1857 America has taken from us that of which we should 
have been proud to become possessed, even had its price 
been three times the amount asked. 

In this case no claim was made for patent right, the 
selling price of the machine barely covering the cost, setting 
aside all trouble and anxiety and the twenty years of study 
spent in its construction. The machine is now packed up 
and about to start upon its voyage, and honourably will its 
possession attest the wisdom, the intelligence, and the 
philanthropy of the worthy American who has become 
its purchaser. It is, we understand, to be presented as 
a gift to the American Government for one of the observa- 
tories. 

On Monday evening it was exhibited for the last time in 
this country in the library of the Institution of Civil Engi- 
necrs, and a great crowding and pushing there was to get 
a sight of it. Mr. Gravatt kindly undertook to explain its 
principle and its mode of action. The curious crowd 
assembled round it reminded us much of the visitors to Josh 
Heth, and although the interest in its movements were as 
intensely watched as were those of that renowned picce of 
antiquity, yet the very palpable assurance that you were 
not being humbugged was beyond measure consoling. 
There was nothing cither in the manner or appearance of 
Mr. Gravatt which in the least degree indicated that he 
was hoaxing his audience—in fact, the more you peered and 
fingered about the machine the better he seemed to like it, 
which was in itself incompatible with any desire to shirk 
going into details. Notwithstanding the heat and pressure 
around him he only called for air and space on one occa- 
sion, upon which several stout and well to do engineers 
cleared a ring, which, to our great delight, brought Mr. 
Gravatt and the machine into full view. 

A table of common logarithms is now being printed at 
Beaufort House, Strand, from the metal plates cast from 
the stamped moulds made by the machine, in order to show 
beyond all doubt, and in a tangible way, what it is capable 
of doing. This table will range from 1 to 10,000, and 
be carried out, we believe, to five places of decimals. It will 
be published, with a short history of the machine, in the course 
of a few wecks, and thus some record of its existence 
least remain in England. Jonathan has got the substance, 
and we have got the shadow. Thus, in steam batteries, in 
large cannons, and in caleulating aswell as sewing machines, 
is good fat sturdy John allowing himself to be fairly and 
thoroughly beaten. The contest for supremacy must soon 
come toan end; nothing can stand against an earnest desire 
for continued progress. 


LAND DRAINAGE FALLACIES, 
In discussing the important work of land drainage, one of 
the greatest difficulties experienced is the fact that the work 
is performed underground, being thus imperceptible to the 
eye, so that the mind is left to grapple with the facts of the 
case; hence the fruitful field of controversy which has arisen 
on the subject. We can see the rain penctrating through 
the atmosphere, drop after drop, draining the clouds, 


hecause the atmosphere is a transparent body. We sec the 
drops fall upon the surface of the soil, and disappear, and 
we sce the main drains at the bottom of the field discharg- 


ing what we know to be the rain water; but between the 


surface of the soil and the outfalls of the main-drains, all is | 


darkness; hence the anomalous conclusions at which many 


have arrived, and hence the many imperfectly drained fields | 


to be seen with the rain water flowing upon their surface at 
this season of the year. 

The bleeding theory.—Among the fal 
deserving refutation, is that of bleeding the soil. 
draining engineers have rather innoceutly suppos¢ d that 
drains “suck” the water out of the soil, bleeding it as the 
surgeon bleeds his patient with a cupping glass, or the leech 
i and vet, strange to say, at the very same 


most 


Some 


lacious theories 


bleeds its victim; 
time they advocate the ventilation of drains, so as to In- 


crease the force of suction, and thus expedite the work of | 


What would “the doctor” think were we to 


bleeding ! =e 
And yet, this is 


the very practice which some of our draining engineers 
advocate. 

The fallacy here lies in the improper use of the two 
words, bleeding and sucking—words which ought not to be 
used, because they are calculated to lead many astray, 
by inducing them to puta literal interpretation upon these 
two words, as they ought to do. No doubt farmers ought 
also to know that the blood does not flow in the body by 
the force of gravitation, but the reverse—rising from the 
great-toe to the heart, contrary to that force ; and that, con- 
sequently, it is neither discharged from the body on bleed- 
ing by that force, either in its abstraction by cupping or 
venesection. But facts of this kind are liable to be over- 
looked, mainly owing to credence being given to the state- 
ments of those who pretend to know, and ought to know, 
the truth—that in land drainage water flows into and from 
the drains by gravitation—but who, on the contrary, teach 
error; for,instead of there being a vacuum in the pipes, or 
even rarified air, to produce suction, as supposed, the 
reverse is the case; the air in the pipes being condensed, 
thus counteracting the force of gravitation—narrowing the 
capacity of pipes at bends, and thereby lessening the flow 





e will at | 


or discharge, &c. 

Depth of the drain.— Another fallacious expression is 
common in the designation of the depth of the drain. If 
a pipe, for example, two inchesin diameter, is placed at the 
depth of four feet below the surface of the soil, the drain 
is designated “a four-fect-deep drain.” Now, the truth is 
simply this: the diameter of the pipe—two inches—is the 
depth of the drain, for the depth of the soil above the 
drain forms part of the length of the drain, being part of 
the space through which the rain water has to flow in its 
drainage from the field. To some this may appear a 
trifling fallacy to refute; but when we come to the question, 
whether a pipe four feet long, or a pipe two feet long 
(i.e. the depth of the soil above the drain), discharge 
the most water in a given time ? it will be found other- 
wise. 

“ Head pressure.’—Another fallacy, more at variance, 
perhaps, with sound practice than any of the former, is 
“head pressure.” “A drain,” for example, “four feet 
below the surface, will discharge more water,” it is said, 
“than a drain only two feet below the surface, other things 
being equal in both cases; because, in the former we have 
a head pressure of four feet—a column of water four feet 
high,—but in the latter only a head pressure of two feet— 
a column of water two feet high,—in accordance with the 
well known proposition in hydraulics that the velocity of 
water, flowing out of a horizontal aperture, is as the square 
root of the head of the water.” 

Now the fallacy in this case is in the hypothesis of a 
column of water above the drain; for no such column can 
exist, as will subsequently be shown; and even granting it 
did exist, that it could increase the velocity of the water in 
the pipe (the fact being that the vertical flow of water into 
the pipe retards the velocity of the water in it; conclusions 
the very opposite of that involved in the hypothesis—a 
column of water, the depth of the soil above the drains), 
is just to suppose the field in a lake; and, as some fields 
have a great declivity, it amounts, therefore, in some cases, 
to a lake upon a hill-side!) During this month (January) 
the rainfall in Middlesex is not more than 24 inches, so 
that, if we suppose the rain fall one inch in sixteen hours, 
it will only be an cighth of an inch for every two hours: 
so that, if we further suppose a stagnation of two hours 
water in the soil, which is much beyond the truth—the 
drains afterwards discharging the rain water as fast as it 
fell—it could not produce a very great “ head pressure” in 
properly drained land, even supposing the capillary attrac- 
tion of the soil nil. And if we admit that capillary 
attraction counteracts gravitation (as it always does toa 
certain extent), then the head pressure and velocity of the 
water through the soil will be extremely little; and when 
we further consider the smallness of the quantity of water 
which percolates into the drain at the joinings of the 
pipes, it will confirm the conclusion at which we have 
arrived. And even this is not the worst view of this 
fallacious hypothesis, for it supposes that rain water will 
percolate through soil four feet in depth in less time than 
it will percolate through the same soil only half that 
depth—i. e., a half is greater than the whole !! 

Again, the water fiowing or rather percolating in at 
the joinings of the pipes, retards the velocity of the water 
flowing in the pipes or drain, in the same manner that the 
tributaries of a river, flowing at right angles into it, retard 
its velocity. The truth of this will appear manifest when we 
consider the fact that the pipes ought never to run, or rather 
never can run “full bore,” if the land is properly drained, 
whether the pipes are of a proper size or not; for, 
granting that they are full, they can only be so at the lower 
end of the field during extreme heavy rains, so that in ordi- 
nary cases they are not full during the whole length of the 
field. Now, such being the fact, it is obvious no head- 
pressure can exist, but the contrary, for the water flowing 
into the drain at right angles to its current must retard the 
velocity of the drainage water. 








DRAWING. 





| WE have alreac 


IMPROVEMENTS IN TEACIIING 


ly < 


ly alluded to the fact of the establishment 
of the first School of Design in 1841, and of the increase of 
| such schools to the number of nineteen in 1852. In the 
| main, however, the appellation practically was a misnomer, 
| and, in spite of the wishes of their founders, these schools 
did little directly for design. Though largely subsidised 
iu system apparently necessary to the ir 
they became really drawing schools, simply 
beeau it was their avowed object to cultivted 


Sui 
and direct did not exist. 


| by Parliament 
| very existence 

‘ se the element 
Necessarily, therefore, a souan 
substratum of art knowledge must be ‘deposited before the 
superstructure of design could be reared. To this, then, 
with more or less of effect, their teaching was mainly 
directed, though in the larger towns a class of students 
was also formed from amongst amateurs, or those in some 
shape or other addicted to art, for the purpose of dilletant- 
j ism. Frequent and loud were the complaints against @ 
| system of which the practical result was so inappreciable, 
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and which, like most exotics, required so large an amount 
of forcing. A change in the mode of establishing and of 
supporting similar institutions became inevitable ; and in 
1852 the change obtained, under the auspices of the Board 
of Trade, which created a new de partment—the Department 
of Science and Art—as its agent in these objects. These 
changes had been previously shadowed forth in her 
Majesty’s Speech, which contained the following signiti- 
‘ant paragraph :—* The advancement of the Fine Arts and 
of practical science will be readily recognised by you as 
worthy the attention of a great and enlightened nation. 
I have directed that a comprchensiv e scheme shall be laid 
before you, having in view the promotion of these objects, 
towards which I invite your aid and co-operation. 

The newly created department adopted at once the oppo- 
site principle to that which hitherto had obtained in the 
Schools of Design. All the new schools of art were to be 
self-supporting. The department at once issued notices 
that it was ready to afford aid and advice to all localities 
wishing to establish schools of art. Some local body must 
exist which would engage to find a school-room—at least 
twenty pupils—and three public schools willing to receive 
art instruction from the art teacher—to superintend the 
management of the school—to engage or dismiss the 
master. ‘This being done, the department engaged to 
furnish one whom it had properly trained and certificated, 
and to guarantee him 2 salary of not less than £70 for the 
first year. 


In order to supply competent masters for the new schools 


a training institution was opened, with an extensive staff 


training school 
Marlb 


of lecturers and examiners. ‘This was 
opened and for some years conducted in orough 
House, and has just now been removed to new premises on 
the Gore House estate, South Kensington. 

This, however, was not of itself sufficient. A master, a 
school-room, and pupils were all uscless without prescribed 
courses of study, a supply of the right materials, and the 
oversight of a competent inspection. To a large 
new examples had to be ereated, whilst a large selection 
was made from the stores of our own and of foreign pub- 
lishers. Of them the department became at first the pub- 
lishers, supplying them, as it does still, to all public schools 
—though now through the medium of an agent—at half 
the sclling price. 

Here, then, was a complet te and p sractical scheme, 
thoroughly adapted to mcet the wants of all places where 
art instruction was desired, and where there was a fair 
chance of its succeeding. The result fully justi ified the 
anticipation of its projectors, for aj plications for masters 
and materials wherewith to open new schools of art poured 
in more rapidly than they could be supplied. In 1852 two 
schools of art were established on the new principle ; 
in 1853, fourteen ; in 1854, fourteen; in 1855, two; and 
in 1856, four—making a total, including the nine London 
district schools, of forty-five schools of art, or, including the 
old schools of design, which universally changed their name, 
and generally their constitution, a total of sixty-four schools 
throughout the United Kingdom. 

The original scheme of management is constantly being 
more thoroughly developed. Pupil teachers are appointed 
in certain proportions in cach school from amongst the most 
promising students, who, in addition to receiving gratuitous 
instruction in the school, also receive a personal allowance 
of £10 per annum. Another class of exh tibitioncrs is ap- 
pointed in local schools, too, under the name of prizestudents, 
who, as a reward for superior merit or Profici iency, receive 
free instruction, their feces being paid by the department. 
Yet athird is added: the exhibitioner being chosen for 
special merit and aptitude to a “central scholarship,” on 
which he removes to the London training school, where he 
receives free the instruction needed to qualify him as an art 
teacher, and, in addition, a personal allowance of from 20s. 
to 25s. per week. 

Before the present year a limited number of the works of 
each student was sent to an aggregate exhibition of 
students’ works at Marlborough Ilouse—the junior students 
exhibiting in the spring, and the seniors in the autumn. 
The department examiner reviewed the works, and to the 
most deserving awarded their bronze medal. ‘The schools 
have, however, now outgrown this system; and now the 
inspector visits each local school and then awards the 
medals. The works of the medallists only are then sent to 
a national exhibition, at which “national medals are 
awarded to the most meritorious works”’—which national 
medals also bring a grant of £10 in museum specimens, or 
school ex: rea s, to the school of the medallist. Thus it is 
intended to lay the foundation of local art museums and 
libraries. 

It would be n nanile stly a great gain if pupils uld be 

supplied to the schools of art having already mastered the 
simpler elements of art education, and pre ‘pi ared at onee to 
enter on the more advanced courses of study. Thisis being 
attempted by enlisting the mastcrs of public schools in the 
work. They are now free to submit themselves for exami- 
nation in drawing, and on taking a certificate of competency 
receive ecrtain very small emoluments f ( t sful 
pupils on the annual examination of their 
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our public sch are HOW so m2 no very 
distant day they will supersede thools, except tl 
for the richest classes, who can a largely for the 
separate system ‘ton g this move- 
ment is tantamount to providing art instruction for the 
whole school-going population. important 
enough to justify liberal means for its accomplishes nt, and 
that the rather the 
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than 25,000 inhabitants by the machinery we have de- 
scribed. 

The school of art we refer to was established in 1852. 
It now numbers 120 students in its central school, amongst 
which there are three schoolmasters and mistresses, 
and thirty pupil teachers. It has under art instruction, 
also in the public or private schools of the town, other 730 
pupils. The central school only has produced 1,000 works 
during the year in twenty-seven different stages of art, 
whilst the students have been awarded some 100 medals or 
prizes by the art inspector. All this was begun without 
the intervention of power or patronage, and has really been 
self-supporting. Its influence is the greater for its spon- 
taneity, and already it is revolutionising the tastes and 
habits of many of the people. Its effects ultimately are in- 
calculable, but that they must be very great, not only on 
the tastes of the community but on every form of material 
prosperity, we hold to be beyond question. 


LIQUIFIED FARM-YARD MANURE. 

RECENT experiments in the laboratories of Professor Way, 
consulting chemist to the Royal 
England, and Dr. Voelcker, FCS. , profe ssor of che mistry 
in the Royal Agricultur ‘al College, Cirencester, promise to 
base the theory of manuring of land on something like a 
solid foundation (if we may use the expression). Hitherto 
opinion has scarecly been more diversified than practice, as 
those who have any experimental acquaintance with our 
provinces will readily admit; for, in a chemical sense, 
hardly two farme Ts will be found applying farm-yard 
manure to land equal in quality and quantity. In ail other 
manuti ictures results approach to something like similarity, 
but in the manufacture of manure in the farm- yard, gene- 
rally speaking, things are left to follow a sort of hap- hazard 
fortuity not very easily described. Now, however, that 
chemistry is beginning to bear upon the subject, we may 
reasonably expect that manurial results in the farm- yard 
will be otherwise. 

The experiments of Professor Way have reference to the 
absorbent quality of certain soils to ret: lin the more valu- 
able clements of manure, as ammonia, nitric and phospho- 
ric acid, and their soluble con npounds. Great fears were 
entertained, at one time, that such clements would be 
washed out of the soil in the drainage of lands, and that this 
would prove an insurmountable barrier in the w: ay, both to 
the application of soluble manures in a liquid form and to 
drainage, but happily the experiments to which we refer, 
prove that no apprehension need be entertained on this 
head, the analysis of drainage water showing that no ap- 
preciable loss is sustained. 

The experiments of Dr. Vocleker have reference to the 
management of farm-yard manure. At Cirencester College 
a very extensive series of analytic ale xperiments were re- 
een tly made on fresh and well rotten farm-yard manures, 
and the result of the investigation clearly shows that in 
the manufacture of the latter a ruinous loss is sustained in 
the vast majority of cases. Indeed, such is the magnitude 
of the loss, that were it to = experienced in connexion 
with any other branch of industry but agriculture, it would 

fill the colunms of every pte alin the kingdom with la- 
mentation—-os a national calamity which would not, and 
could not, be borne—a loss which even in agriculture itself 
cannot any longer be tolerated by the progress of things. 

In the last number of the “ Journal of the Royal Agricul- 
tural Society of England,” we have two valuable contribu- 
tions on the subject before us from the above two chemists— 
the one by Professor Way, on the “Composition of Waters 
of Land Drainage and of Rain;” and that by Dr. Voelcker, 
on “ Farm-yard Manure ;” and the two papers show that the 
soilis the grand laboratory in which to manufacture food 
for plants. Keep the soil in a proper state of moisture and 


acration—place into it the requisite quantity and quality of 


the raw materials of manure in as fresh a state as possible, 
and then attend to the conditions of moisture and aeration 
afterwards, and the greatest results will be obtained in 
harvest. From time immemorial there has been a strong 
current of opinion among practical farmers running in this 
direction, but the difficulty expe ‘rienced has been to com- 
ply with the conditions at issue, not only as regards the 
mechanical subdivision of the soil necessary to obtain a 


proper state of acration, and contain the requisite supply of 


moisture, but also as regards the raw mi terials of mauure. 
Fresh farm-yard manure, where live stock, horses, cattle, 
sheep, and pigs, receive a sufficiency of cake, corn, hay, and 
green food, is admitted, for ex: unple, to contain all the raw 
materials of a rich manure, and, when placed into a soil in 
the above conditions and thus kept, has long been acknow- 
ledged to produce greater results than when applied in 
a greatly decompose 1d state; but then, in prac tice, the above 
conditions of the soil have been the exe eption and not the 
rule—hence the diversity of practice which everywhere 
exists as to the manufacture of farm-vard manure, some 
applying it in one mother, without much 
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regard to the acration of the soil and its proper degree of 


moisture. 
A more perfect system of drainage, sub-soiling, and 
culture generally, and the frequent application ot fresh 


farm-yi ard manure in a lic que fied form, are obviating many 
of the losses forn erly experic need, both before the manure 
was placed into the and ¢ afterwards. Those who have 
paid any attention to the wo See incorporation of farm-yard 
manure with the soil so as to reciprocate with the r unifica- 
tion of the reotlets of plants in seaich of food, must be 
aware of the loss sustained from the extremes of drought 
and the manure in both these cases turning up 
in autumn or spring unincorporated with the soil, whereas 
with a proper degree cf moisture and state of the soil the 
whole dressing of manure disappears. It were thus difficult 
to say rthe greatest waste of manurial element 
takes place in the soilin cases of extreme drought, or in 
fermentation and exposure to rain, &c., in the farm-yard 
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dunghill in the field; bat with frequent applications in a 
fresh and liquefied form, the iand being in a proper state of 
culture, much, if not the greater part, of this loss is 


obviated. 
An objection has been raised to this liquid system, viz., 
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that the insoluble portion of the manure is left "exposed 
upon the surface of the soil, and thereby wasted. But the 
objection falls to the ground for more reasons than one, for 
this exposure upon the surface only takes place under mis- 
management; for in cases where the insoluble portion is 
not ploughed into the soil, only the soluble should be 
applied. And again, Dr. Voeleker concludes from his ex- 
periments that less waste takes place upon the surface than 
is generally imagined, and in contirmation of this conclu- 
sion we may observe that we have known farmers spread 
their manure and allow it to lie upon the surface for 
several weeks, arguing that it did more good thus applied 
than when covered in immediately after being spread, ap- 
pealing with confidence to the harvest-field in support of 
their arguments. 

And this objection may, perhaps, be raised to the applica- 
tion of the soluble alone, on the ground that the elements 
of the insoluble are also required. But this objection falls 
to the ground, on the plea that, although the vegetable 
matter of fresh farm-yard manure is thus nearly all with- 
held from the soil, yet as the soil under this system receives 
all the straw in a’ less washed state than when otherwise 
applied in a solid form, it always contains more decomposed 
vegetable matter to supply the wants in question than it 
does under the old system. In other words, under the 
liquid manure system the food of plants consists of the 
soluble portion of the manure of one application with the 
decomposed vegetable matter of a previous application, so 
that the theory is simple and the practice perfect and 
complete when properly performed, 
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ABSTRACT OF PAPER ON THE APPLICATION OF MACHINERY 
IN THE WAR DEPARTMENT. 
By Joun AnpErson, Inspector of Machinery, Royal Arsenal, 
Woolwich. 

DvurinG the last few years important improvements have been made 
in the manufactories of the War Department. Up to a recent period 
by far the greater proportion of the work, in making the munitions 
of war, was performed by hand labour. In 1842 there were but two 
steam- engines, together equal to 32 horse-power, which gave motion 
to afew machines for sawing and pl: aning the timber of gun-c arriages. 
The simple statement that there are now 68 steam-engines, with a 
nominal power equal to 1,170 horses, giving motion to 16 540 feet of 
thafting, 18 steam hammers, 64 hy draulic presses, and 2,773 
machines of various descriptions, will afford some notion of the 
extraordinary etlort which has been made to render the several 
establishments thoroughly eflicient and fitted for any emergency. 

These improvements e ambrace such a variety of detail that an ex- 
tremely supe rlicial view only can be given of them, in the short 
space of time which is allowed me, for I] can only hint at great plants 
of machinery in general terms; but I trust, notwithstanding, to be 
able to show that the War Department has been thoroughly ‘in ear- 
nest, and that the great aim has been to to obtain the best appara- 
tus that could be procured. 

Without prejudice, the United States of America, the continent of 
Europe, and our own country, have been seare hed for the most 
superior appliances, and hundreds of machines have been designed 
for purposes peculiar to the War Department, but which may be 
usefully employed in the general manufactures of the kingdom, 
From these important changes and improvements the greater propor- 
tion of war stores can now be produced with unskilled labour. 

From the completeness of the machinery, and the general arrange- 
ment of the plant, the cost of production of the several articles is 
reduced to a minimum, and there being no pecuniary interest calcu- 
lated to induce an inordinate desire for saving, cither in regard to the 
quality of the materials employed, or in the amonnt of workmanship 
necessary to be expended, there is great security atlorded that the 
several articles are the very Lest for the purpose which can be made, 
amost vital consideration in regard to war stores and material, on 
which may some day depend the fate of battles and the nation’s 
honour. 

Of the more important services to which machinery has been 
applied by the War Department, a few have been selected for enume- 
ration, 

SMALL-AkMs. 

The small-arms manufacture of England, both in the public and 
private establishments of the country, has not kept pace with other 
branches of industry, in the application of labour-saving machinery. 

The parts of the musket are of forms so various and nondese ript 
as to call for a description of tools, involving a high and advanced 
state of the arts to insure its successful introduction. The parts of 
ordinary machinery, although accurate, as compared with the general 
work of ¢ carpenters, still come far short of the precision required in 
the fabrication of small arms, where the form and dimensions are 
determined to the thousandth part of an inch. 

The difficulty of reconciling two conditions—viz., the exactness of 
a philosophical instrument with a rate of produc tion equal to that of 
the more simple and less refined pieces of workmanship, has hitherto 
been of so formidable a character as to have offered a complete barrier 
to the extensive application of machinery in the manufacture of 
small arms. 

Although in introducing radical changes into the gun trade of the 
old world, there were obstacles of a traditional and local character to 
be overcome, still, it is not surprising that in a new country like the 
United States of America, the attempt should have been successful 
in establishing the manufacture of small arms. 

There having been some difficulty experienced in obtaining the 
Minie rifle in 1853 and 1854, the Government determined to erect 
a manufactory of small arms which should combine all modern appli- 
ances for saving labour and for securing the most rigid accuracy of 
production. Accordingly, such an establishment has been completed 
on a scale capable of producing about 1,000 muskets per week, It 
comprises about 150 horse-power, 3,000 feet of shafting in motion, 
and upwards of 1,000 machines, or apparatus, for the various pur- 
poses of the manufacture. Upwards of 200 of these machines have 
been brought from America, a few were obtained in Belgium, but by 
far the greater number, between eight and nine hundred, were made 
in England, and, in order to insure perfect success, the details are 
being carried out by an American gentleman, brought over by the 
Government, who posseses a thorough and practical experience in the 
working of this system in the United States, and who has the assist- 
ance of several of his own countrymen, from the small-arms factories 
of New sland. 

The leading principle upon which this manufactory has been 
organised consists of an extreme subdivision of operations, to pro- 
duce each of the separate parts composing a musket, in order 
that each epeatien or process may be within itself so simple as 
that it may be performed by an unskilful individual, and at the 
time may aflord that rigid accuracy of form and dimensions 
which are essential to perfect fitting, and to insure that amount of 
precision which will enable the parts of several muskets to inter- 
change with each other. 

The bayonet, from first to last, undergoes seventy-six operations, 
‘which is detinite and simple, and at the conclusion of the 
last one, the several bayonets are as much alike as the different 
picces of money from the Mint, and they present a degree of accuracy 
which could not be equalled, even at three times the cost, by the 
tools or apparatus which have hitherto been employed in England. 

The gun stock is an article which, from the irregularity of its form 
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and the extreme degree of exactness required in those parts where it 
has to receive the lock, the barrel, and its other components, is 
obviously a most difficult thing to produce by machinery ; this, 
however, has been done to the utmost degree of perfection. In its 
manufacture the stock has to pass through some twenty operations, 
all of which are on the copying principle, leaving only the polishing 
process to be performed by hand labour, the fitting of the lock, 
trigger guard, barrel, and all other nice parts being such as could 
only be equalled by the most careful workman, no hand finishing 
being required, while the time occupied in performing the several 
operations is under half-an-hour, which includes the fixing and 
unfixing of the gun stock in the several machines. ‘The same 
system is pursued in the manufacture of the gun-barrels, and of 
all the other parts of the musket. 

The small-arms manufactory is now all but completed. In an 
economic point of view, this establishment will well repay the 
outlay which has been incurred in its erection, but it will be 
found of still greater importance and value as an agent that 
will afford a higher standard of aceuracy and refinement, that 
will secure that minute degree of precision by which the several 
parts of muskets may interchange; and if the military gun-makers 
of England are wise in their generation, they will not despise 
this system of manufacture, but, om the contrary, will adopt it, 
for it will secure for them a high vantage ground in competing 
with other parts of the world. 


AMMUNITION STORES. 


During the latter part of the French war considerable life was 
infused into the construction of laboratory articles, but the 
method of producing them continued, with little alteration, until 
within the last few years. 

In 1855 
or workshops, which should embrace the leading principles of the 
best conducted manufactories, in which the raw material should 
enter at one side, and, 
storchouse on the opposite side a finished article, and the 
machinery, as far as possible, should be self-acting. The instruc- 
tions which were then given have been fully carried out, and to 
a much greater extent than at that time was anticipated. 

Of the more important applications of machinery to manufacture 
this numerous class of articles may be enumerated that for producing 
the ammunition forsmall arms, shells, fusees, and war rockets. 

The adoption of the Minie rifle having created a demand for the 
elongated bullet in large numbers, and of extreme accuracy in weight 
and dimensions, to meet these requirements a plant of apparatus has 
been provided, capable of producing 500 bullets per minute, or more 
than a quarter of a million daily. In this manufacture the lead is 
first put into a cylinder, from which it is squirted into a long rod by 
means of hydraulic pressure; the lead rod is then wound upon iron 
reels, which are transferred to the machinery for compressing the 
bullet. The bullet machines are entirely self-acting, and unwind the 
lead rod from the reels as they require it, first cutting off the required 
quantity, then compressing it into form, and then delivering the 
bullet ready for the cartridge. 

For each cartridge a conical wooden plug, of peculiar form and 
exact dimension, is required. These plugs are made by means of 
self-acting machinery, for which the wood is first cut up into long 
square rods by means of circular saws; one end of the rod is put 
into the iron hands of the machine, from the extremity of which the 
Jug is fashioned by a revolving cutter and then cut off by another 
instrument, aud so on until the rod is used up, a boy being sufficient 
to attend upon several machines: the produce is equal to a quarter 
of a million daily. 

Hitherto small arm cartridges have been made up with several 
= of paper that were rolled into the proper form, to hold the 
vullet, plug, and powder, an arrangement which has been found 
liable to some important objections. A few years ago a method of 
making seamless sugar bags direct from the pulp, and without the 
intermediate stage of sheet paper having been invented, an inquiry 
was made in regard to its applicability for cartridges, and it having 
appeared, after careful examination, to offer several important advan- 
tages, more especially with respect to strength with a given quantity 
of paper, economy, and still more in regard to accuracy of dimen- 
sions, that system has, accordingly, been introduced. 

The special apparatus required for the small-arm seamless cart- 
ridge bag consists of a number of small perforated moulds, of the 
same form as the cartridge bag, which are clustered together on 
the end of a flexible pipe, in which a vacuum is kept up by means 
of an air pump. — Each finger in this group of moulds is covered 
with a worsted slip cover, or mitten, and the whole cluster is 
then dipped into a cistern containing the liquid pulp, which in an 
instant is drawn upon them through the agency of the internal 
vacuum, combined with the external pressure of the atmosphere. 
The worsted mittens, with their paper covering, are then placed 
on driers of the exact dimensions, that are heated by steam, the 
whole operation of forming and drying occupying about a quarter 
of an hour. 

SHELLS. 

Passing to another class of apparatus, that for the production 
of shells and fusees, a subject which has oceupied a large share 
of attention. 

In 1854, the demand for the ordinary cast-iron shells having 
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and in opposite directions; thus the whole apparatus is thrown into a 
condition of equilibrium, and relieved of the inordinate amount of 
friction which would otherwise exist, and the time required is re- 
duced in proportion. 

Another branch of the shell department is the inanufacture of the 
wooden sabots, which has been well developed. These things were 
formerly made by the ordinary tools of the wood-turner, in the 
usual manner; but, with this apparatus, boys or unskilled men are 
quite sufficient, and the relative rates of production are increased 
from 7 to 50. 

A very perfect and extensive plant of machinery has been pro- 
vided for the manufacture of the different sorts of shell fuzees, both 
wood and metal, capable of producing 8,000 daily. 


War Rockets. 


The manufacture of war rockets is a subject which has occupied a 
large share of attention, and the greater portion of a plant of ma- 
chinery has been erected, which will, when completed, produce 500 
daily.” The wrought iron tubes will be made by the lap-welding pro- 
cess, then cut to the proper lengths, bored, turned, and drilled by 
specially adapted self-acting machinery. Hitherto war rockets have 
been filled with the composition by hand, and driven by means of a 
falling weight worked by a number of men, This system is now 
being abandoned, and hydraulic pressure substituted. As this is a 
dangerous operation, the new works are removed from the vicinity 
of the other manufactories to a piece of ground consisting of about 
114 acres, which has been enclosed from the marshes, and now forms 
a part of the Royal Arsenal. On this piece of ground a steam engine, 
with the requisite hydraulic machinery, has been erected. The water 
pressure is conveyed through pipes to the several press houses, which 
are separated from each other by strong traverses, which, in the event 
of accident, may prevent communication ; indeed, everything which 
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Guns anp Gun CARRIAGES. 


Passing to another class of carriages—to the manufacture of 
guns and gun carriages, it will be found, to say the least, that 


| the tools and machinery in the establishments of the War De- 





been extremely urgent, many of the more eligible foundries of the | 


kingdom engaged in their manufacture; still, from numerous diffi- 
culties which are almost invariably experienced by a new maker 
in producing shells of the required exactness, there was consider- 
able delay and much disappointment experienced, both by the 
Government and the contractors. 7 

A new foundry has been built and furnished with a set of 
apparatus, capable of delivering 200 tons of shot and shells daily, 
if such should ever be required. It is provided with 50 horse- 
power to work the machinery, 8 large cupolas, and every facility 
for carrying on the shot and shell manufacture economically. The 
fuel and iron pass in at one side of the establishment; the moulds 
are conveyed by railway from the moulding area to the vicinity of 
the cupolas for the reception of the liquid metal, then, without having 
been removed from the carriage, they are conveyed onwards to 
the breaking up and cleaning department; the shells are put into 
the cleaning machine, and the moulding boxes with tle core 
spindles undergo a rigid examination before being returned to the 
moulding area. ‘The sand also has to be broken up, remixe 1, and 
sifted by machinery before it is returned to the moulders. The 
shells roll on to the bushing machines, after which, by their own 
eravity, they will roll along a suitable rail across the arsenal, 
out into the river by means of a long tube, and into the hold of 
a vessel for transportation. 

In one day of twenty-four hours, during the late war, upwards of 
10,400 shells passed through the machinery, a feat which probably 
could not have been accomplished in any other workshop in the 
world. : 

Towards the close of 1854, an urgent demand was made from the 
Crimea for wrought iron shells, an article of peculiar shape, not 
unlike an immense champagne bottle, which it was found impossible 
to get by contract in sufficient time and quantity to meet the demand. 
In this emergency, a factory capable of producing 100 of these shells 
daily was erected; it covers 30,000 square feet, contains four steam- 
engines, seven steam hammers, and upwards of forty machines of 
various descriptions, many of them original and specially adapted to 
this manufacture ; and this establishment was in operation within 
two months from the date of order, and that, too, during the severe 
winter of 1854-5—a fact which is worthy of being recorded. 

These shells are made out of a single plate or slab of iron into an 
article resembling a bottle in form, with six or seven heatings; a re- 
markable example of what well-organised arrangements will accom- 
plish. The shells, having to be of one uniform weight, are turned in 


alathe, both inside and externally. The lathe-spindle, however, is a 
hollow trunk, which holds a shell at both ends, and each shell is acted 
upon by a dozen or more cutting tools simultaneously on both sides, 





partment are not behind any private manufacturers, either in 
regard to efliciency or an economic system of production. 

About the year 1780, bering mills, to be worked by horses, 
came to ingland from the Hague; these were in use till 1842, 
and although clumsy, were provided with veritable slide rests, and 
in their day must have been considered fine specimens of 
engineering. Between 1842 and 1851 a complete plant of machinery 
was introduced for the manufacture of brass ordnance, which, 
although on a limited scale, was fully equal to anything which 
has since been accomplished, and is all the more interesting from 
the circumstance that here the course of improvement may be 
said to have commenced. In 1855 the demand for brass guns 
was so great that a considerable extension had to be made to 
the plant in order to raise the production to 12 guns per week ; and 
many improvements have been introduced, more especially in 
the casting department. Brass guns had hitherto been moulded on a 
loam model, requiring renewal for each casting, a system which is 
still employed in most of the continental foundries; this, however, 
has been abandoned, and a system of metal patterns, with sand 
moulds in iron boxes, has been substituted, by means of which more 
accurate castings are obtained, and at a less cost. 

From the great failure of the iron mortars at Sweaborg, and the 
great difficulty experienced in obtaining ore of the proper quality and 
strength of metal, the Government determined to erect a foundry and 
boring mill capable of producing five heavy iron guns daily. In this 
establishment the great aim will be to secure metal of the strongest 
quality. Anextensive course of preparatory experiments are now 
going on with Indian, Swedish, and Nova Scotia irons, as also with 
the best of the British brands and their several mixtures; these tests 
are both chemical and physical, and from them important and useful 
results are likely to be derived. 

In this maneleatery of iron guns every detail conducive to economy 
has also been attended to. In the foundry there are 10 wrought iron 
casting pits, from 15 to 20 feet in depth, 20 boring machines suitable 
for the heaviest description of ordnance, with the other machinery 
and lifting cranes of a corresponding character; altogether this will 
be one of the finest establishments in the War Department, and fully 
commensurate with the present requirements of the service. 

In the manufacture of gun-carriages, within the last few vears, 
all the improvements of modern machinery have been applied ; 
upwards of 300 labour-saving machines have been brought into 
operation, besides some twenty steam-engines. Of the more im- 
portant works may be enumerated a new saw mill, with 80 horse- 
power, containing all the latest improvements in sawing machinery; 
the saw frames are large enough to admit a log of timber 5 feet 
square; the mill contains a circular saw 66 inches in diameter, 
which is arranged to square the ends of the logs in the several 
frames, and to cut in a transverse line from one side of the mill 
to the other, the saw being movable, and the timber stationary ; 
it is also provided with apparatus worked by the power, for draw- 
ing the heavy baulks of timber and delivering them on the trucks 
between the saw frames. 

Until recently the wheels of gun and other carriages were made 
entirely by hand labour; they are now wholly made by a system 
of copying machinery, which has been very successful, and is 
worth examining by private manufacturers who may still make 
their carriage wheels by hand. 

A peculiar feature in the application of the machinery in the 
War Department is, the frequent and successful attempts to con- 
gregate a number of instruments together, in such a manner that 
they may act on an article, or series of articles simultaneously. 
To select two examples—one machine is mounted with twenty or 
more circular saws, on diflerent spindles, horizontal, vertical, and 
at various angles, so arranged that a passage through the whirling 
group will produce the required shape or form; a number of pieces 
of timber are fixed to a moving table, and one after another pass 
through the saws, and are instantly transformed into shape. Again 
there are machines in which some twenty or more drills are ar- 
ranged in the same manner, and placed so as to drill upwards, in 
order to get rid of the chips; this principle of operation is exten- 
sively used for hard-wood morticing purposes, in various ways, and 
is very expeditious. 

Ordinarily, the sand and glass preparing of wood-work, even in 
large manufactories, is performed by the hand; in the War Depart- 
ment, the glass is mounted on drums, about four feet in diameter, 
which are driven at a high speed; by this arrangement the work is 
performed more rapidly, and yet with sufficient nicety for the class 
of articles to which it is applied. 

An extensive manufacture of wooden boxes and packing cases is 
carried on, in which the whole of the preparatory work of sawing, 
planing, morticing, drilling, and dowelling, is performed by special 
machinery, leaving only the putting together to be done by hand. 

The quantity of this class of articles that is required is enormous. 
Last year they numbered 287,171. Of heavy mortar-beds, gun car- 
riages of ditlerent descriptions, with the limbers for the travelling 
carriages, and traversing platforms, the large number of 3,715 were 
produced, and the total number of complete articles which passed 
through the department amounted to 445,231. Their component 
parts, if reckoned, would number many millions. 

GuNrowDeEk. 

Of all the stores required by the War Department that of gun- 
powder is perhaps the most important. During the French war there 
were three Government ponte ‘ron So of gunpowder; there now re- 
mains but the one at Waltham Abbey. From the large stock of 
powder on hand at the peace in 1815, this establishment, by the year 
1840, had sunk to a very low state. At that time the produce was 
only equal to about 3,500 barrels per annum, and the greater portion 





to the present time, the produce now being about 17,000 barrels, and 
in a short time it will amount to 20,000 barrels per annum 

A new system of granulating machinery has been introduced to 
take the place of the far more dangerous process of hand-corning. 
As this is by far the most critical part of the manufacture, a large 
amount of care has been expended to make the operations as safe as 
may be attainable. The machine has been made self-acting to an 
extent which dispenses with any attendance. A quantity of pressed 
cake is put into a hopper before the machine goes to work; from this 
magazine it supplies itself by means of an endless band, and then, by 
toothed rollers, it breaks the hard cake into the different sorts of 
grain; then, by an arrangement of sieves, it separates them, and de- 
posits the various qualities of coarse and fine grain in their respective 
boxes ; as these boxes become filled, the machine removes them of 
its own accord, and puts down empty ones instead, until its supply is 
exhausted, when it stops of itself, and, after having done so, and all 
danger being over, it then rings a bell for its attendant, who mean- 
while may have been reading a book in a place of safety provided on 
purpose. 

This manufactory contains twenty-one water wheels, each on an 
average of four horse-power, and one steam-engine of thirty horse- 
power, and upon the whole is a very creditable establishment, while 
in regard to quality the powder is considered second to none in the 
world. 

FLOATING FACTORY. 

The numerous wants of the army in the Crimea, and its great 
dependence on mechanical resources, suggested the idea of sending out 
a floating factory. A screw steam vessel, of 600 tons, having been 
procured, she was fitted up as a factory, with gearing and all the 
usual tools of an engineer’s establishment; it contained a cupola, four 
smith’s forges, twenty-eight heavy machines, and many thousand 
small tools, and a general assortment of such stores and materials as 
were likely to be required. The engines of the vessel were arranged 
to work either the screw of the ship or the machinery. On arriving 
at Balaklava the immense importance of the establishment was at 
once demonstrated. Requisitions poured in from all branches of the 
service, which were executed with an alacrity that excited the com- 
mendation of all concerned. Seventy-nine requisitions were made for 
repairs to the railway plant, forty-nine from the navy, and sixty- 
eight from the steam transport corps, independently of the legitimate 
work of the factory for the commissariat and land transport corps. 


Pier anp Hypravric Cranes, &c. 

Of the miscellaneous services carried out during the war, one of the 
most important was the erection of a pier at the wharf of the Royal 
Arsenal, extending out into deep water, by means of which four of 
the largest class of vessels can lie alongside during all conditions of 
the tide: and in connexion with this pier is the application of 
hydraulic power to work the cranes. 

During the six months ending the 30th November, 113 transports, 
representing a tonnage of 69,975 tons, were unloaded, which is ex- 
clusive of the ships that brought home the Land Transport Corps, the 
troops, horses, and their several equipments. The whole expense of 
this service, including the steam engine and hydraulic accumulator 
apparatus, and the cranes, amounting to nearly £33,500, was cleared 
off in the saving of the time of vessels alone during the first six weeks 
that it was in operation—an important consideration, although 
secondary to the far higher advantage which it affords the War De- 
partment in the rapidity with which it can embark war materiel and 
stores. 

There are sixty-nine steam-boilers in the War Department-—it is, 
therefore, of importance that everything conducive to safety and 
economy in fuel should be carefully attended to. In order to secure 
these two conditions, a system of reporting has been organised, for the 
purpose of showing the working bistory of each boiler, in regard to 
proof, times of examination, cleaning, and repairs, also the consump- 
tion of fuel, the quantity of water evaporated by a pound of coal, and 
other particulars. The greater number of the boilers are supplied 
with Kennedy's water meter, by means of which precise and definite 
knowledge of the comparative merits of the several boilers, and the 
evaporating value of different coals, will be obtained. 


THE STRUCTURE OF WHEELS, CANNON AND GUN- 
STOCKS. 


Tuk following is an abstract of a letter addressed to the Society of 
Arts by Mr. W. Bridges Adams: 

The machinery at Woolwich Arsenal for the manufacture of wheels 
for gun and other carriages, is fast approaching perfection, but the 
wheels themselves are still the rude primitive constructions, as 
regards principle, that Thespis might have used in his original cart. 
A lump or hub of timber is cut from the butt of a tree. A seriea of 
levers are fixed round it, capstan-bar fashion, but without the pro- 
portioned strength of the capstan bars, each of which is equally strong 
all over, whereas each spoke is xo reduced at the tenon, or holding 
part, where it enters the hub, that it would break short off if un- 
supported. 

Such wheels as these are now only to be found in remote dis- 
tricts, and the only apparent reason why they are continued in 
Government artillery, is some fancied facility of repairs when damaged 
in use in the field. These wheels are so applied to the axle-trees, 
that the lower speke presses vertically on the ground, in order to 
prevent side rack and strain. But the result of this is a total 
absenee of elastic resilience. As the wheel revolves with its load, 
blows from the irregufar surface of the ground act like tilt ham- 
— and drive the spokes partly into the hub and partly into the 
ellies. 

When this class of wheel is improved, as in the ordinary omnibus, 
by shrinking on a hoop tyre, there is another difficulty. The spokes 
are thinnest in the direction of the plane of the wheel, and if the 
skrinking be too severe they lose their straightness, and tend to lap 
round the hub, weakening the structure. 

Criticism is of little use, unless the critic has a remedy to offer. 
My remedy is first to dispense with the heat altogether, and mitre the 
spokes together at the centre in an arch form, bolting them between 
strong wrought iron disc plates front and back. ‘The section of the 
spokes is such as to leave twice the strength in the direction of the 
— of the wheel, to that in the direction of the axle. Each spoke 

as a single felly, the joints being between; the fellies being short 
there is no cross grain to break off the “chins.” 

I frequently conversed with the late Colonel Colquhoun, of the 
Woolwich Arsenal, on this subject, and he agreed with me in the 
principles, but the applieation involved such a radical change, and a 
new teaching in all departments connected with the working and 
repair of wheels, that he considered it preferable to go on in “ the 
old way.” 

Wrought iron cannon to place on wheels, so as to get greater 
strength, appear to be conceded as a desirable thing, provided only 
they can be easily and cheaply made. ‘This is a question of welding. 
Usually the process of welding is performed by beating the separate 
masses of iron and forcing them into union by violent percussion. 

But what are called “ cold shuts” occur in this process. Heated 
iron attracts hydrogen from the atmosphere, and scale is formed, which 
separates the iron just as flour separates bakers’ loaves, and prevents 
adhesion, If two surfaces of clean iron be placed in contact, and 
heated to welding point, they will unite with httle pressure, and 
without percussion. 

The desirability of cheapness and accuracy in gun stocks, bas led to 
the invention of exceedingly complicated and accurate machinery, like 
the manufacture of pins. Regarding the gun as a projectile weapon, 
the conditions desirable are lightness for convenience of carriage, and 
form to give facility in taking aim. 

It is, therefore, worth raising the inquiry whether it be not a prac- 
ticable thing to substitute stecl for walnut trees in the construction of 
stocks. The disadvantages of wood are numerous—shrinkage, brittle- 
ness, swelling, and others; and those considerations, no doubt, gave 


of the plant and machinery was completely worn out. In that year | rise to the construction of the famous Doune pistols, formerly used by 


commenced a course of improvement, which has been continuous up 


the Highlanders, 
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ORDINANCES OF THE FRENCH GOVERNMENT RELA- 
TIVE TO STEAM-ENGINES, &c. 

WE have been repeatedly asked as to the laws in France bearing 
upon steam-engines, boilers, &c. The ordinances of 1843 relate to 
the manufacture and establishment of steam-boilers ; that is, to 
licenses for their use, to the tests to which they must be sub- 
jected, to the thickness of boiler, to the means of safety (valves, 
gauges, supply-pumps, water indicators) ; to the places in which 
they are used, and to the surveillance of the government. These 
ordinances comprise also the rules relative to the use of engines in 
mines, and to stationary and locomotive engines. What follows, 
prepared by one of our Transatlantic friends, is taken from these 
ordinances. 

Thickness of steam boilers of iron plate or copper.—This thickness 
is determined by the following formula. 





e—3 
= 18d (n—1) +3; n =14+— 
e= 18d (n—1) +3; n=14+—— 
e = thickness of the boiler plate in millimetres. 
d = diameter of the boiler in metres. 


n= absolute tension of steam in the boiler. The effective is n—1. 

The thickness of iron or copper plate for boilers ought never to ex- 
ceed fiften millimetres—nine-sixteenths of an inch; if on account of 
the size of the boiler, or the great pressure of steam, a greater thick- 
ness would be required, a number of separate boilers of less diameter 
must be substituted forit. When a part of the boiler presents a plane 
surface, the thickness of this part must be increased. 

The ordinance gives no rule for the thickness of cast-iron boilers, 
but according to the instructions annexed, every cylindrical boiler of 
cast-iron should be considered suspicious the thickness of which is not 
at least five times that prescribed for a boiler of the same size in plate 
iron or copper. 

As boiler plate iron is not found of all thicknesses, manufacturers 
make use of only a certain number of thicknesses, but these are always 
greater than those prescribed by law. 

Tests fur boilers.—No steam-boiler can be put in use in any esta- 
blishment whatever, without having been previously tested, by means 
of a water force-pump, with a pressure threefold that to be used, where 
the boiler is made of iron or copper plate, and fivefold when it is of 
cast-iron. 

No steam-engine or boiler can be sold by the manufacturer, unless 
it has been subjected to the above tests. ‘These tests are made at the 
shop, on the demand of the manufacturer under the orders of the 
prefect, by the engineers of mines, or in their absence by the engineers 
of bridges and roads. The tests are repeated at the place where the 
boilers or engines are to be used: 1st. If the proprietor demands it ; 
2nd. Ifit has suffered any marked injury either in moving or putting 
it up; 3rd. If there have been any modifications or alterations of it 
after the test at the shop. 

Boilers or steam-engines, imported from other countries, must be 
rovided with the same means of safety as engines or boilers made in 
‘rance, and must undergo the same tests. These tests are made at 

the place pointed out by the importer. 

Licences for the establishment of steam engines and boilers.—Steam- 
engines and boilers, whether high or low pressure, which are used in 
any other place than in mines, cannot be put in use, without a license 
from the prefect of the department, in conformity with a decree of the 
15th October, 1810, relating to unhealthy and dangerous establish- 
ments. 

a request for a license must be addressed to the prefect, and must 
show :— 

1st. The maximum pressure of steam, under which the engine or 
boiler is to work, expressed in atmospheres and decimal parts of 
atmospheres. 

2nd. The force of the engine, expressed in horse-powers. 

3rd. The form of the boilers, their capacity and that of their tubes, 
expressed in cubic metres. 

4th. The situation in which they are to be placed, and the distance 
from any buildings belonging to other persons, or from the public 
way. 
5th. The nature of the fuel employed. 

6th. The kind of work done by the engine. 

A plan of the locality, and a geometrical sketch of the boiler must 
be sent with the request. 

The prefect sends immediately the request for a license with the 
plans, to the sub-prefect of the arrondiss:ment,to be transmitted to 
the mayor of the commune, who proceeds immediately to an inves- 
tigation de lo et inc do; this investigation is continued 
for ten days. Five days after its termination the mayor addresses 
the proces verbal of the investigation, with his own opinion on 
the case, to the sub-prefect, who after the same delay, transmits 
the whole, with his opinion, to the prefect. After a delay of fifteen 
days, in which the prefect has taken"the opinion of the engineer of 
mines, or in his absence of the engineer of bridges and roads, he 
decides upon the licence. 

Any one having been refused a licence by the prefect can appeal 
to the Council of State. 

Safety-valves.—Two safety-valves are fitted to the upper part of 
each boiler, one at each end. Each valve is loaded with a single 
weight acting either directly, or by means of a lever, upon it. Each 
weight is stamped, and where a lever is used, that is stamped also. 
The weight and the length of the lever are determined by a decree 
of the prefect. 

The maximum load of each safety-valve is fixed by multiplying 
1,033 by the number of atmospheres measuring the effective pressure, 
and by the number of square centimetres in the orifice covered by 
the valve. The result obtained is in kilogrammes. 

The diameter of safety-valves is found by the formula, 


— 2°6 Y 8 
n— 012’ 

d = diameter of the safety-valves in centimetres, 

s. heating surface of the boiler, expressed in square metres, 

n. absolute pressures in atmospheres. 

_Experiment has shown that a single valve, whose orifice has the 
diameter fixed by the above formula, is sufficient to discharge all the 
steam which can form in the boiler under a pressure of n atmo- 
spheres, when the fire is most active—thus, when a boiler is furnished 
with two valves, having the prescribed dimensions and working well, 
there is no reason to fear that the steam will exceed the assigned 
limits of pressure, except, perhaps, in the case where the water, 
through faults in the means of supply, is brought in contact with 
highly heated surfaces. ‘ 

The new ordinances dispense with the use of the fusible plug, 
which was previously insisted upon. 

Gauges. Every steam-boiler must be furnished with a mercurial 
gauge, graduated in atmospheres and decimal fractions of atmo- 
spheres, so as to show at once the pressure of the steam in the boiler 
The pipe leading to the gauge must be fixed directly upon the boiler, 
and the guage must be placed so as to be readily seen by the fireman. 
A line distinctly marked upon each scale, should indicate the level 
beyond which the mercury should not pass. 

The metallic gauge of Mr. Bourdon is very convenient, and not 
easily broken. All locomotives are furnished with them. The 
Government ordered a number of gauges of M. Bourdon for purposes 
of testing graduated to eighteen atmospheres, and on the 26th 
August, 1852, one was sent to all engineers employed in the sur- 
een ele engin, for the purpose of testing all gauges used 

_ Feed pumps for steam boilers —Every steam-boiler must be fur- 
nished with a feed pump, well constructed and in good condition, and 
with all things necessary for a perfect supply of water 

The proper water-level in each boiler should be indicated on the 
outside bya line distinctly traced on the boiler or wall of the furnace. 
This line, which is called the line of water level, is at least a deci- 
metre (3°9 inches) above the highest part of the tubes or passage- 
Ways for the flame and smoke. 








Locomotive engines. —The regulations relating to stationary engine s 
apply to locomotives with the following exceptions :— 

The safety-valves of locomotive engines may be loaded by means 
of springs so arranged as to show, in kilogrammes and decimal 
fractions of kilogrammes, the pressure exerted against the valves. 
No locomotive can be worked without a permit from the prefect of 
the department in which its starting point is situated. 

The request for a permit must make known the facts indicated in 
the first and third clauses of the request for a license for the use of a 
stationary engine and the name of the locomotive, and the service 
for which it is designed. 

The name of the engine must be engraved on a plate fixed upon 
the boiler. 

The prefect, after taking the advice of the engineer of mines, or in 
his absence, of the engineers of bridges and roads, gives, if he sees 
fit, the permit. 

In this permit are shown :— 

1st. The name of the engine, and the service for which it is de- 
signed. 

2nd. The maximum pressure (in number of atmospheres) of steam 
allowed. 

3rd. The diameter of the safety-valves. 

4th. The capacity of the boilers. 

5th. The diameter of the cylinders and the stroke of the pistons. 

: _ The name of its manufacturer and the year in which it was 
yuult. 


MESSRS. FOX, HENDERSON AND CO., AND THE DOCKS 
NAPOLEON, 
(From Galignani’s Messenger.) 
Ir may be remembered that at the beginning of December last an 
action was brought before the Tribunal of Commerce against Messrs. 
Fox, Henderson, and Co., the well-known English contractors, by 
the present directors of the company of the Docks Napoleon, to obtain 
from them 4,000,000f. worth of shares in the company, on the ground 
that the said shares had been obtained by fraud, committed in con- 
junction with the late acting directors; and Fox, Henderson, and 
Co., on their part, brought a counter action against the company for 
2,000,000f. damages for non-fultilment of agreement. The Tribunal 
lately gave the following judgment in the case:—“ With regard 
to the principal demand, considering that Fox, Henderson, and Co., 
in treating, in February, 1854, with Cusin, Legendre, and Duchene de 
Vere for the construction of the Docks Napoleon for 24,000,000f., 
payable five-sixths in specie and one-sixth in shares of the company, 
secretly bound themselves to remit to those directors a sum 
of 1,800,000f. as commission ; that it was at the same time understood 
between the parties that a subscription of 4,000,000f. worth of shares 
in the Docks Company, ostensibly made by Fox, Henderson, and 
Co., should not oblige them to pay any calls, and was only made to 
facilitate obtaining from the competent authorities the sanction of 
the by-laws of the company ; considering that in July, 1854, a decree 
of sanction not having been obtained, the parties, under pretext of 
making some modifications in their first conditions, stipulated that 
32,000 paid-up shares of 125f. each, which were to have formed the 
price of a sixth of the works, should be given to Fox, Henderson, and 
Co., subject to the condition that those shares should belong to them, 
as compensation, in case the company should diminish in v ! manner 
whatsoever the importance of the projected constructions; that at the 
same time Fox, Henderson, and Co. delivered to Cusin, Legendre, 
and Orsi (the latter replacing Duchene de Vere) 14,000 shares, or 
1,800,000f., in payment of the commission stipulated for the advan- 
tage of the grantees of the docks; considering that if, according to 
the terms of the by-laws of the societé anonyme of the docks, even 
before they were sanctioned, Cusin, Legendre, and Duchene de Vere 
had the right to enter into any contracts relative to the constructions 
to be undertaken, such contracts ought to have been made for the 
advantage of the persons whom they represented, and not for their 
own personal advantage; that Fox, Henderson, and Co., could not 
be ignorant that the 1,800,000f. which were demanded from them as 
commission, were destined to profit solely the persons with whom they 
contracted ; and they nevertheless consented thereto on account of 
the price which was accorded to them for the works; and that Cusin, 
Legendre, and Duchene de Vere did not discuss the price asked for 
those works in consequence of the position in which they stood to- 
wards the contractors; that it is consequently evident that in the 
conventions of the 14th of February, 1854, the interests of the share- 
holders were doubly sacrificed by the fraudulent understanding (en- 
tente frauduleuse) of all the parties ; considering that, if Fox, Hender- 
son, and Co. pretend that the 32,000 shares, remitted to them in 
execution of the convention of July, 1854, were only the just remu- 
neration of their expenses during the five months which had elapsed, 
they do not prove that they provided supplies of materials for the 
projected constructions, nor that they specially retained employes and 
workmen for the operation, which, besides, was only to be commenced 
in the fortnight following the sanction of the by-laws; that it is 
proved that, during that period, all the parties employed their efforts 
to obtain that result, and that it was only when they doubted of suc- 
cess that they imagined the handing over of the 32,000 shares, with- 
out compensation, in order to be thereby able to divide among them- 
selves 4,U00,000f. to the detriment of the shareholders who, confiding 
in the enterprise, had invested their capital in it; that it is thus 
evident that the conduct of Fox, Henderson, and Co. has been, in all 
this affair, as blameable as that of Cusin, Legendre, and Orsi, and 
that it is right, for the sake of public order, to declare null and of no 
effect the convention of the 14th of February, 1854, and also that of 
the 24th of July following; that the consequence which flows from 
this is the restitution to the present directors of the docks of the 





32,000 shares unduly received, or the payment of 4,000,000f., the 
value ascribed to them; and with respect to the counter action of 
Fox, Henderson, and Co., considering that, from what precedes, it 
| cannot be admitted ; for these motives the Tribunal declares null and 
| void and of no effect, as stained with fraud (entache de fraude), the 
| conventions entered into on the 14th of February and the 24th of 
July, 1854, between Fox, Henderson, and Co. and the late directors 
of the docks; condemns the defendants to restore to Torchet, Picard, 
and Labot, in the quality of directors, the 32,000 dock shares they have 
unduly received; and in the event of their not doing so within a 
fortnight from the signification of the present judgment, and without 
any other formality, condemns them personally, by all the means 
provided by law, and even under pain of imprisonment, to pay the 
sum of 4,000,000f. instead of the said restitution ; declares the counter 
action of Fox, Henderson, and Co, unfounded, dismisses it, and con- 
demns them to all the costs.” 


THE HEALTIT OF LONDON. 


Tux following interesting summary of births, deaths, and causes of 
deaths in London, with meteorological observations, for the 15 years 
1842—1856, compiled chiefly from the weekly returns, has just been 
published by authority of the Registrar-General :— 


Any 8 Males 44,159 , 
1856—Births ..{ females 42,674 p Total -- 86,833 
1856—Deaths ..| Povsieg g7'aug} Total .. 56,786 


1856— Population. 
(Estimated for the } 
middle of the year.) 
In the 52 weeks that ended December 27, the number of children born in 
London was 86,833. According to a rule which holds invariably in this large 
population, the number of males exceeded that of females, for the births con- 
sisted of 44,159 boys, and 42,674 girls. In the same period 56,786 persons 
died—namely, 28,894 males aud 27,892 females, The births increase more or 
less rapidly with the population ; and under a reduced rate of mortality the 
number of deaths in 1856 was less than that of any previous year since 1852, 
and the result is an excess greater than was obtained in any former year of 
births over deaths. This excess is 33,047. Soldiers and seamen have re- 


Males = 1,225,546 


Females vaonas Total 2,616,246 


turned from the seat of war, persons engaged in peaceful pursuits have 
arrived in the capital from other parts of the United Kingdom and from 
abroad, and, though many have left it for other homes, it may be assumed 








that sustenance, clothing, and house accommodation must now be found in 
London for about 60,000 inhabitants more than it contained at the end of 
855. 


Last year the public health was unusually good. During the last 10 years 
the annual deaths in London have been on the average 25 to 1,000 of the 
population; in 1856 the proportion was 22 to 1,000. The mortality was lower 
than in any year within the limits of this comparison, except 1850, when it 
was slightly less than 21 in 1,000, a reduction which, it is probable, was 
partly the consequence of the premature destruction of infirm persons by the 
cholera of the previous year. That improved state of health which last year 
prevailed in London asa whole was in various degrees enjoyed by each of 
the five great divisions of which it iscomposed. The mortality ranged from 
21 in the western and northern divisions to 23 in the eastern. But without 
reference to the rate of mortality—or the proportion of deaths to population— 
which alone furnishes a criterion of health, a comparison of deaths registered 
in the several districts will in some cases strikingly indicate the changes 
always in progress in the component part of the vast * contiguity” of brick 
to which the term “London” is now applied. Westminster, selected for 
measures of improvement with some other districts, exhibits a decided de- 
crease in the deaths; whilein Kensington, Islington, Lewisham—desirable 
neighbourhoods on the outskirts—the deaths following population show a 
still more manifest increase 

The meteorological conditions of the year appear to have been generally 
favourable to health. The mean temperature at Greenwich was 49°1°, which 
approximates closely to the average as obtained from a long series of years, 
The winter—viz, January, February, and March—was mild; the mean 
weekly temperature was frequently above 42 deg., and rose as high as 44 deg. 
and 47 deg.; and in the fifth week of the year the deaths fell to 949. Diar- 
rhea prevailed among infants in summer, which to other classes of the com- 
munity is the healthiest season; and hence, though the mortality was rather 
higher in winter than in the other quarters, its uniformity throughout the 
year is remarkable, An exception to this statement must be made with 
regard to October, which was conspicuous among the months for its low rate 
of mortality, the weekly deaths having been considerably less than 1,000, 
The mean temperature during great part of that month was 53 deg. The 
most fatal period was the first week in December, when the deaths rose 
above 1,300, in consequence of the great rigour combined with sudden 
change in the state of the atmosphere, 22 inches of rain fell in 1856; the 
average of the last 40 years is nearly 26. In the second quarter the rain-fall 
was in excess of the average. The horizontal movement of the air was, on 
an average, four miles an hour, 

The decline of smallpox in London may be traced through the last seven 
quarters, In the spring quarter of 1855 the deaths from it were 328; there- 
after the quarterly numbers were 196,177, 194, 146, 108, having decreased 
almost continuously till they were only 74 in the last quarter of 1856. The 
annual mortality from scarlatina has also been perceptibly less since 1551, If 
the deaths from this disease, as they occurred in four seasons during the last 
five years, be compared, it will be seen that they always rose rapidly towards 
the close of each year; in 1854, when scarlatina was most fatal, the deaths 
from it were 3,439, and in the last quarter of that year 1,297; in 1856 they 
were 1,795; and in the last quarter 556, having been in each of the previous 
three quarters about 400. Whooping-cough differs from scarlatina in this 
respect, that it is almost invariably most fatal in the winter quarter, viz, 
January, February, and March, and (in the next degree) in the spring. The 
deaths from whooping-cough were 2,078, showing a decrease on some previous 
years. Measles alone, of the four epidemics mentioned, exhibits an increase 
—in 1855 it was fatal in 864 cases, but last year in 1,445, 

The number of persons who died in 116 public institutions was 10,381, 
Nearly one person out of five who died inthe year closed his days under a roof 
provided by public law or private charity. In workhouses the deaths of 
females preponderated over those of males; in hospitals for the sick, lunatic 
asylums, and prisons, the numbers in relation to sex are inverted, the inmates 
of the houses last mentioned being chiefly men and boys, The deaths of sol- 
diers and seamen, which during the war rose each year above 400 in the Lon- 
don military and naval hospitals, were last year 282. 

On the 25th of November the temperature suddenly fell, and after remain- 
ing amid some fluctuations low for the following ten days, it rose again on 
December 5, and continued for some days higher than the mean temperature 
of the year, The mean temperature of the ten cold days was 33-6 deg., and it 
ranged from 27°7 deg. to 47°6 deg. But the mean night temperature was 
26-9 deg., and the range was from 19°4 deg. to 35°3 deg. Upon the grass the 
thermometer fell one night to 95 deg. Fog prevailed for the first four days, 
but was afterwards dispelled; on Thursday, Decomber the 4th, rain fell, and 
an increase of 10 deg. of temperature took place between the hours of 6 p.m, 
and 8 p.m., followed by a nocturnal rising temperature, accompanied by a 
magnetic disturbance, Electricity was positive throughout the period, and 
volleys of sparks aa well as galvanic currents were frequent at first, and be- 
came constant during the last five days. 

Although the temperature was not on an average below the freezing point, 
and the season did not, as in the six weeks ending on February 24, 1855, when 
the mean temperature was 28°4 deg., exhibit the effects of extreme and pro- 
tracted cold on the population of London, it was held to be a favourable 
opportunity for investigating the immediate effects of a fall to acomparatively 
low temperature followed by a mild temperature 

The deaths at different ages, and of the several diseases in the nosology, 
were taken out for each day from November the 23rd to December the 13th. 

The ten days (November the 26th to December the 5th) may be called cold 
days ; the ten days (November the 23rd, 24th, December the 6th to 13th) may 
be called warm days, for the sake of distinction. 

The general result is that the deaths in London during ten cold days were 
1,844, while the deaths in the ten warm days were 1,505. The excess of 
deaths in the cold days was 339, or nearly 34 daily. 

Under 5 years of age the mortality was increased by cold one-fourth part ; 
at the age of 5 to 10 there was no increase; at 10 and under 20 the increase 
was one-third part; at 20—40 one-sixth part; at 40—60 one-fifth part; at 
60—80 one-third part. At the age 80 and upwards no effect of evld is shown, 

The deaths by consumption were increased at the age 20 and under 60. 

The deaths by lung diseases and heart diseases were increased by the cold ; 
but on the brain diseases the effect is not obvious. 
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Grants of Provisional Protection for Six Months. 

2762. Witttam Jacons, Albert-road, Globe-fields, Mile-end, London, “ An 
improved position for bedding and rendering bricks in furnaces,” — 
Petition recorded 21st November, 1856, 

2903. CuartEs Joun Lewsey and George Nasmytn, Bucklersbury, London, 
‘Improvements in the treatment and application of woods used in the 
construction of casks and such like vessels, and for other purposes,”— 
Petition recorded 8th December, 1856, 

51. CuarLes Emitus Wrient, Green-street, Blackfriars, “ Improvements 
in lubricating compounds.”— Petition recorded 6th January, 1857. 

63. Groror Pare Coorer, Walworth, Surrey, “Improvements in the 
manufacture of shirt collars.” 

65. Rurert Newton, Birmingham, ‘ A new or improved manufacture of 
metallic boxes.” 

66. Wrieur Prestwici, Oldham, Lancashire, “ Improvements in gas 
burners.” 

67. Epwarp Josxri 
facture and appli of I I 
caoutchouc, from flour, fibrine, gelatine, and other 
substances.”—A communication. 

68. James Harnis, Hanwell, Middlesex, ‘‘ An improved lock, and method of 
acting upon lock-bolts, latches, taps and valves, railway and other signals, 
bells, and other like apparatuses.” 

69. ALEXANDER McDonaup, Aberdeen, N.B., “ Improvements in the manu- 
facture of columns, pilasters, and other similar structures of granite, 
marble, porphyry, jasper, serpentine, sienite, and other stones capable of 
receiving a high polish.” 

70. Tuomas Lawes, Chancery-lane, London, “A machine or apparatus to 
be used in cleansing, purifying, and drying animal and vegetable sub- 
stances,” 

71. Tuomas Baw. and Jouxn Wi.Kins, Nottingham, “Improvements in 
manufacturing looped fabrics, suitable for the making of gloves and other 
articles.” 

72. Joun James Russert, Wednesbury, and Josern Bexnerr Howe, 
Sheffield, “ Improvements in the manufacture of steel tubes, applicable 
to the flues of steam boilers and other uses.”’ 

73. Tuomas WittiamM Keates, Chatham-place, London, “ Improvements 
in the treatment of Rangoon naphtha, and other varieties of petroleum.” 

74. Joun Roserts, Upnor, Kent, “ Improvements in the stoppering or 
closing of jars, bottles, and other vessels, applicable also to the joining of 
earthenware and other pip@.” 

75. Ronext Turneunt, Harwich, Essex, ‘‘ Improvements in cradles for 
heaving up ships.”—/’etitions recorded 8th January, 1857. 

76. Joun Rock Day and Joseru Lester Hinks, Birmingham, “ Improve- 
ments in constructing and attaching knobs and handles of drawers and 
doors, cupboard turns, and other such like articles.” F 

77. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements in 
machinery or apparatus for sewing or uniting and ornamenting fabrics,” 
—e communication from Pierre Chevolot and Jean Frangois Ligney, 
aris. 

78. Robert Smit, Longridge, near Preston, Lancashire, “ Certain improve- 

ments in the manufacture of corded skirtings and corded petticoats.” 

79. Joun Heyy Jounson, Lincoln’s-inn-fields, London, ‘ Improvements in 

the application of electro-type or galvano plastic processes.” —A commu- 

nication from Etienne Lenoir, Paris. 

80. Joun ANpkrTon CarruTuERrs, Over Darwen, near Blackburn, Lanca- 
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shire, ‘Improvements in the mode or method of forming the lease or 

shed in sizing, warping, or weaving.” 

81. James Haxrpacre, Manchester, ‘* Improvements in machinery or appa- 
ratus for preparing cotton, wool, and other fibrous substances to be 
spun.” 

82. Joseru Gripes, Abingdon-street, Westminster, “Improvements in 
extracting gold and silver from their matrices and from other substances 
or materials with which they are combined, mixed, or associated.”— 
Petitions recorded Oth January, 1857. 

84. Joun and Curistopugr Gratrix, Preston, Lancashire, “ Improvements 
in looms.” 

85. Louis JuLien Breton, Tours, France, “ Improvements in machinery 
for manufacturing draining pipes, bricks, tiles, and all other similar 
plastic articles.” 

86. Davip Dunne Ky.e, Albany-strect, Regent’s-park, London, “A 
method of retarding or stopping railway trains and carriages, appli- 
cable also to carriages on common roads.” 

87. JouN ADAMS, Queen’s-road, Dalston, London, ‘‘ A Minié or other rifle- 
sight on a new and improved plan.” 

88. Joun Cuanrer, Borough-road, London, and Jonn WAKEFIELD, Suchi- 
core, Dublin, ‘‘ Improvements in the fire-boxes or furnaces of locomotive 
engine boilers.” 

89. James Hopson, Sweeting-street, Liverpool, “ An improvement in 
constructing wrought iron masts, yards, bowsprits, and other ships’ 
spars.” 

90. Francis Xavier Kvukia, Raven-row, Mile End-gate, London, “ Improve- 
ments in apparatus for heating stoves by gas.” 

Ol. CuarLes Richard OLuree, Park-lane, Hyde-park, and James ANNING 
Go.Lor, New Oxford-street, London, ‘ Improved apparatus for cleaning 
knives.” 

93. PauL Desrves, Paris, “ Improvements in purifying gas.’ 

94. Wituiam Wart, Belfast, “Improvements in treating or preparing 
Indian corn and other grain and amylaceous vegetable substances for 
fermentation and distillation.” 

95. Ricuard AnciiBALD Brooman, Fleet-street, London, “ Improvements 
in galvanic batteries and in apparatus connected therewith.”—A commu- 
nication from Messieurs Grenet, junior, and De Fonvielle. 

96. Rictarp AKCHIBALD Brooman, Fleet-strect, London, ‘* Improvements 
in propelling ships, boats, and other vessels.”—A communication from 
Francois Jeandeau. — Petitions recorded Vth Janvary, 1857. 

97. BenJamin Binam, Rotherham, Yorkshire, ‘* Improvements in machines 
for washing coal and other minerals,” 

99. AnNoLD Goopwin, Guildford-street, London, S.E., ‘An improvement 
in fixing the tubular flues of steam boilers.” 

101. Unian Scorr, Camden Town, and Frepertc Hotpway, Bayswater, 
London, ‘Improvements in the manufacture of metal type, and the 
arrangement of the same for various purposes.” 

103. Riciakp Curimes, Rotherham, Yorkshire, “‘ Improvements in appa- 
ratus for regulating the pressure of fluids.”"—Petitions recorded 12th 
January, 1857. 

105, Joun Hinks and George Wes, Birmingham, “ An improvement or 
improvements in metallic pens.” 

107. WiLLIAM Gossage, Widnes, Lancashire, “ Improvements in the manu- 
facture of sulphuric acid, and in the construction of apparatus used for 
such manufacture.” 

108. Micuak. Porrer, Manchester, “The application of eertain materials 
in the manufacture of healds for weaving.” 

111. Francows Aveusta Verpvrm, Rue St. Sulpice, Paris, and Emonp 
Mictieh, Quai Impérial Puteaux, France, “ Improvements in obtaining 
extracts from madder for dyeing and printing.” 

118. Koper Russeut, Derby, ‘ lmprovements in stoves and fire-places,”"— 
Petitions recorded Wth Junuary, 1857. 


Patents on which the Thiid Year’s Stamp Duty has been Paid. 
142. Kopert Angus Sairu and ALEXANDER McDovG@aLL, Manchester.— 
Dated 20th January, 1854. 
150, Cyrrikn MAnir TEssiz DU Moray, Rue Fontaine Saint George, Paris.— 
Dated 21st January, 1854. 
as Bt TER SreNce, Pendleton, near Manchester.—Dated 21st January, 
854. 







“iN Birp, Chance’s Fire Clay and Brick Works, Oak Farm, Kings- 
winford, near Dudley. —Dated 24th January, 1854. 

226. Richard Garrett, Leiston Works, near Saxmundham, Suffolk.— 
Dated 30th January, 1854. 

261. ALrrep Vincent Newton, Chancery-lane, London.—Dated 80th 
January, 1856. 

162. Joun Lockart, junior, Paisley, Renfrewshire, N.B.—Dated 23rd 
January, 1854 

190. ArciuiBaty Locknart Rep, Glasgow.—Dated 25th Janoary, 1854. 

193, THOMAS WickstKED, Leicester.— Dated 26th January, 1854. 

194. Tomas WickstrED, Leicester.—Dated 26th January, 1854. 

243. RICHARD ARCHIBALD Brooman, Fleet-street, London.—A communica- 
tion. —Dated 31st January, 1854. 














Notices to Proceed. 

2179. Can. Hetnaicn Scuroper, Altona, Holstein, “ An improved rotary 
engine, to be worked by steam or other elastic fluid, which invention is 
also applicable as a rotary pump for raising and forcing liquids.” 

2182. JoHN Muik HETHERINGTON aud James Grek, Manchester, “ Improve- 
ments in flyers for spinning cotton and other fibrous substances for spin- 
ning.” ~ Petitions recorded 17th September, 1856. 

183. IsttAM Bagos, Manchester-street, Argyle-square, London, ‘ Improve- 
ments in smelting or reducing copper and other metals from their ores, 
and in the manufacture of sulphuric acid in or by such processes.” 

2189. KicHAKD WiLsoN, Oxford-court, Salters’ Hall, London, ‘ Improve- 
ments in the construction of fire-proof floors and ceilings, applicable in 
part to the construction of bridges and other structures.” 

2190. WILLIAM FREDERICK PLUMMER, St. Mary’s Overy Wharf, Southwark, 
‘* An improved mode of preparing hard wheat and other hard grain for 
grinding ”’ 

2193, CHAKLES GoopyKaR, jun., Leicester-square, London, ‘* Improvements 
in the manufacture of penholders and handles for penholders.”—/¢titions 
recorded 18th September, 1856. 

2104. JEAN Barviste Honore DE Roussen, Rue de l’Echiquier, Paris, ‘ Cer- 
tain improved apparatus for washing and cleansing ores.” 

2106. CHARDES FReDERIC VassErot, Essex-street, Strand, London, ‘ Im- 
provements in filtering water on a large scale.”—A communication from 
Henri Darcey, Paris. 

2204. Grorgt Dawes, Union-street, Southwark, “ Improvements in the 
manufacture of hats."-—/ctitious recorded 19th September, 1856, 

2211. Hon. WitLtamM Erskine Cocurant, Osnaburgh-terrace, Regent’s- 
park, London, “ An apparatus for converting crude iron while in a fluid 
state from a blast or other furnace into malleable or bar ‘ron or steel.” 

2213. THomas WernsteR RAMMELL, Trafalgar-square, London, “ Improve- 
ments in constructing railways and propelling carriages thereon.” 

2216. Georek WILLIAM Sayer, Mark-lane, London, ‘ Improved machinery 
for stopping or retarding railway carriages.”—A communication from 
Henri Malepart, Cognac, France.—Vetitions recorded 20th September, 1856. 

2227, Francis Wnigiey, Carlisle, Cumberland, ‘ An improved friction 
coupling for the transmission of motive power.”—Petition recorded 23rd 

Seplember, 1856. 

2. AKTHUR GEORGE Baylis and Joun Green, Redditch, Worcestershire, 

** An improvement or improvements in the manufacture of needles.” 

2239. WILLIAM Beatson, Rotherham, “ Improvements in puddling iron.”— 
Petitions recorded 2th Septenber, 1856. 

2242. Konert Brown, Glasgow, ‘Improvements in taps or valves.”— 
Petition recorded 2th September, 1856, 

22380. Joun Loxp, Rochdale, Lancashire, ‘‘Certain improvements in the 
process of separating or recovering animal wool or silk from ectton and 
woollen or from cotton and silk or other mixed fabrics, whereby the 
animal woo! or silk is rendered capable of being again employed, which 
said improvements are also applicable to wool in its unmanufactured 
state."—Petition recorded 29th September, 1856. 

2288. WiLuiam Gostwyck, Gard, Calstock, Cornwall, ‘ Improvements in 
bits for boring and sinking.”—/'etition recorded 30th September, 1856. 

2315. Perek ARMAND le Comte de FonTAINEMORKAU, South-street, Finsbury, 
London, * liprovements in the construction of roofs of buildings, which 
improvements are applicable to the construction of arches of bridges.”— 
Metition recorded 3rd Uctober, 1856. 

2340, OGLETHORPE WAKELIN Bakxart, Birmingham, “ Improvements in the 
dyeing or staining, and ornamenting of articles of pearl, bone, and 
vegetable ivory.” — Petition recorded 7th October, 1856, 

2388. ALFRED Vincent Newton, ChanceryJane, London, ‘‘ A new gaseous 
liquid to be used in generating motive power."—A communication.— 
fetition recorded th October, 1856. 

2394, WiLLiaAM and Jacon Topp, Heywood, Lancashire, “ 
ments in power looms for weaving.” —J/'etition recorde 

2483. CHARLES WIGHTMAN HARRISON, Woolwich, Kent 
in the insulation and protection of electric conductors.”— Petition recorde 
23rd October, 1856. 

2524. WILLIAM Bropir, Belhaven, East Lothian, N.B., ‘ Improvements in 
the manufacture or production of roofing tiles.”—etlition recorded 28th 
November, 1856. 

2582, WittiaM Kino Westvy, Leeds, Yorkshire, “ An improved method of, 
and machinery for, heckling, combining, drawing, and preparing fibrous 
substances for spinning.” —Petition recorded 8rd November, 1856, 

2701. Henry Hawes Fox, College-hill, London, ** Improvements in manu- 
facturing brushes."—Petition recorded lith November, 1856, 

2761. RICHARD ARCHIBALD BKOOMAN, Fleet-street, London, ‘ A method of, 

and certain varnishes or compositions for, rendering wood and other 

substances uninflammable and —— applicable also to the indurating 
of calcareous carths and stone, and to the rendering of paper and fabrics 
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damp-proof, together with apparatuses for manufacturing such com- 
positions.”—A c ication from Mad Boulard.—Petition recorded 
20th November, 1856. 

2781. WinuiaM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in machinery for spinning or twisting fibrous substances.”—A comimuni- 
cation. — Petilion recorded 21st November, 1856. 

2790. Grorey Suarp and WitLiam Exper, Jarrow, Durham, “ Improve- 
ments in steam hammers and machinery for forging iron and other sub- 
stances,”"— Petition recorded 24th Nocember, 1856. 

2810. WiLLIAM Woorr, Weston Birt, Gloucestershire, ‘An implement for 
paring land, applicable also to the removing of turf.”—J’elition recorded 
27th Noveuher, 1856. 

2814. PETER WALKER, Warrington, Lancashire, “Improvements in brew- 
ing, and in the machinery or apparatus employed therein.”—/etiiox 


recorded 23th N ovenber, 1856. 
2976. CuanLes Freverick VassERoT, Essex-street, Strand, London, ‘‘ Pre- 


serving salmon trout and other fish.”—A communication.—/etition re- 

corded 16th December, 1856, 
$051. Bexsamin GoopreLtow, Hyde, Cheshire, ‘(Improvements in the 

construction of steam boilers.”—/etition recorded 24th Decenber, 1856. 

3001. WiiLIAM ARMAND GILEEE, South-strect, Finsbury, London, ‘*Im- 
provements in treating beetroot for the manufacture of vinegar.”—A 
communication.— Petition recorded 30th Deceinber, 1356. 

3. WILLIAM Ruepy, Salford, near Manchester, ‘‘ Improvements in machinery 
or apparatus for engraving metallic cylinders or rollers employed for 
printing calico and other substances.” 

15. Josern Hovsr, Minories, London, ‘‘ Improvements in concentrating 
and preserving milk and other liquid articles of fuod.”—Petitions recorded 
lst January, 1857. 

32. CuristoruER Binks, London, “ Improvements in treating ore in the 
manufacture of iron, and in obtaining products therefrom.” ; 
34. Curistornern Binks, London, ‘ Improvements in obtaining certain 

compounds of cyanogen,—/eti ions vecordcd 8rd January, 1857. 

36. Joun INauaM and Epwarp IneuaM, Bradford, and BeNJamin INGHAM, 
Halifax, Yorkshire, ‘‘ Improvements in apparatus employed in finishing 
textile fabrics.” 

40. Davip Baker, Gisbro’ Alum Works, Yorkshire, ‘ An improvement in 

















the manufacture of paper.”— Petitions recorded 5th January, WST. 
53. ALEXANDER ARTIUR Dunsar, Glasgow, ‘ Improvements in lifting, 





lowering, and disengaging ships’ boats.”—Petition recorded 6th January, 

1857. 

72. Sir Joun James Russet, Wednesbury, and Josern Bexnetr HoweELL, 
Sheffield, “‘ Improvements in the manufacture of steel tubes, applicable 
to the flues of steam boilers and other uses.” 

75. Ronert TurRNBULL, Harwich, Essex, ‘‘ Improvements in cradles for 
heaving up ships.”—Petition recorded 8th January, 1857. 

78. Rosert Situ, Longridge, near Preston, Lancashire, ‘Certain im- 
provements in the manufacture of corded skirtings and corded peticoats.” 
—Petition recorded 9th Janvary, 1857. 

103. Ricuarp Curimes, Rotherham, Yorkshire, ‘‘ Improvements in appa- 
ratus for regulating the pressure of fluids.”—J/’etidion recorded 12th 
Janeary, 1857. 

107, Wituiam Gossact, Widnes, Lancashire, ‘ Improvements in the manu- 
facture of sulphuric acid and in the construction of apparatus used for 
such manufacture. 

111. Fraxcois Aveuste VeErpriL, Rue St. Sulpice, Paris, and Emoxp 
MICHEL, Quai Impérial Puteaux, France, ‘Improvements in obtaining 
extracts fr nadder for dyeing and printing.”—J’citions recorded 1th 
Janvary, 1 . 

180. THomas KireLee, Everett-strect, Brunswick-square, London, “ An 

improved combination of ingredients to be employed as a breakfast 

powder or article of diet.”—J’etition recorded 21st January, 1857. 











And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particularsin writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazelle (and of 
the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
23rd January, 1857. 

1774, Sd. ; 1814, €d 341, 10d. ; 1845, 3d. ; 1847, 2d.; 1359, 3d.; 1361, 
5d. ; 1362, 3d. ; 13863, 1s. 11d. G4, 3d.; 1371, 3d.; 1878, 1s. 6d. ; 1386, 
3d. ; 1387, 1s. 4d. ; 1388, 11d. ; 1390, 9d. ; 1391, 3d. ; 1392, 5d.; 1304, 9d. ; 
1396, 3d.; 1397, 2d. 1399, 3d. ; 1400, 5s. 7d.; 1404, Is, 10d. ; 1405, 9d. ; 
1406, 10d.; 1407, Sd. ; 1413, 3d.; 1414, Od. ; 1416, 1s. ; 1417, Gd. ; 1418, 
Is. 1d. ; 1419, 9d. ; 1420, Gd. ; 1422, 3d. ; 1423, 3d. ; 1424, Gd. ; 1425, 7d. ; 
1426, 10d. ; 1428, 1s, 2d. ; 1430, Gd. ; 1431, 3d. ; 1432, 3d. ; 1433, 3d.; 1435, 
10d. ; 1436, 5d.; 1439, 3d.; 1440, 3d. ; 1444, Gd. ; 1466, 11d.; 1519, 3d. ; 
1531, 7d. ; 1542, Od.; 1554, 7d. ; 1744, Gd. ; 1875, Gd. ; 2117, 6d. 

* Specifications will be forwarded by post on receipt of the amount of priee 
and postage. Sums exceeding 5s, must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Wooderoft, 
Great Seal Patent Office. 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared eapreasly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

1601. Witttam Yourmayn, Southampton, “ Valves and piugs.”—Dated 8th 
July, 1856. 

This invention of improvements in plugs and valves consists in the 
adaptation and application of a shield or guard, composed of wood or 
metal, with a tongue or valve of vulcanised india rubber or other suitable 
material, to pipes, closet holes, and other outlets for the passage of 
liquids and excrements ; also, in the adaptation and application of the 
same as plugs for boats. The shield or guard consists of a kindof 
flange or cap covering the mouth of the pipe or other orifice, such flange 
or cap having an opening or passage way larger than the mouth of the 
pipe or other orifice, so as to form a seat for the tongue or valve of vul- 
canised india rubber or other suitable material against the end of the 
pipe, and the tongue or valve being secured to the flange or cap in such 
a manner as to admit of the passage of liquids and excrements outwards, 
but to prevent the admission of water or currents of air inwards. 

1602, Joszrrpu GrorGr, Henry Wetts, Essex-street, Strand, London, 
* Pistons for steam and other motive power engines and pumps in general, 
and which improvements are also applicable to stufling boxes.”—A com- 
munication from E. Rimbund, Lyons, France.’’—Dated sth July, 1856. 

This invention consists in making the piston of cast-iron, and of one 
piece, and surrounding it by a ring made of hemp or other elastic 
material ; also, of allowing the pressure of the st2am, gas or liquid to act 
upon the said ring, and press it against the cylinder, thereby, preventing 
any communication above or below the piston; and, also, of allowing the 
pressure of the steam, gas, or liquid to act in a similar manner upon the 
like packing or ring placed around the piston or other rod, to render the 
same air tight. 

1603. Josrru Henry GrorGr Wetws, Essex-street, Strand, London, 
* Governors or regulators,”—A communication from E. Rambord, Lyons, 
France.— Dated sth July, 1856. 

This invention cannot be described without reference to the drawings. 

1606. Jutien Francois Brtievitie, Paris, “Generating and applying 
steam.”—Dated sth July, 1856. 

This invention relates to a former one patented by W. Belleville, 12th 
November, 1852, and consists in a new arrangement of the tubes in 
which steam is generated, in the employment, in combination therewith, 
of the furnace patented by him 9th October, 1855, and also in a contri- 
vance for regulating the temperature. In the arrangement of the tubes, 
instead of placing them over the furnace in a vertical position with 
respect thereto, they are arranged horizontally, &e. beside, or in a line 
with the furnace. The invention cannot be fully described without 
reference to the drawings. 

1625. Epwarp Witson, Eccles.street, Dublin, ‘ Pistons.”—Dated 9th July, 
1556. 

This invention consists in applying one metallic packing ring only, 
which is cut in one place, the joint or opening of which may be placed in 
any position of the piston or plunger, and prevented or not moving 
therefrom by a long or stop pin. The packing ring is placed in a recess 
turned or formed in the piston head or plunger, and is forced against the 
internal surface of the cylinder, and rendered steam, air, or water tight 
by its own elasticity, which is obtained by slightly hammering the in- 
ternal surface of the packing ring previous to it being turned and cut or 
by placing a light metallic spring against the internal surface of the 
packing ring.—Vot proceeded with. 

1640. Tuomas CHARLTON, and WitttaAM TurNnsULL, Brentwood, Essex, 
* Steam generators.”—Dated llth July, 1856. 

This invention consists in constructing boilers with two main com- 





partments, one over the other, connected by suitable water-ways or 
passages; in filling or placing in the lower compartment tubes, the 
whole of which are always completely covered by water supplied to the 
upper compartment, which is maintained, filled up to about one-half or 
two-thirds ofits height, and in constructing the fire-box with double flat 
sides, and with a double-arched roof, water-ways being provided be- 
tween the thicknesses of the sides and roof. The patentees sometimes 
carry a flue or fiues from the upper part of the fire-box under or around 
the upper or water compartment. The invention further consists in 
pumping water from one of our tubular boilers, or from any other boiler, 
into one or more succeeding boilers, and finally into a boiler in which 
the steam is to be generated, whereby steam of very high pressure is 
obtained. Every succeeding boiler must be able to stand a higher 
pressure than the preceding. 

1641. General Henri Demeinski, Rue Joubert, Paris, ‘ Self-acting motive 
power.”—Dated 11th July, 1856. 

This invention consists of an apparatus to produce a continual motion 
reproductive of itself, by two wheels being connected by means of gear- 
ing, or endless chains, or ropes, the motion being produced either by 
weight or elasticity, the latter obtained by air, gas, compressed water, or 
any compressible fluid! 

1653. Prerre BeaurLant Rassavt, Paris, ‘‘ Contrivance for transforming 
an alternate into a continuous circular motion.”—Dated l4th July, 1856, 

This invention consists of connecting various pieces, some of which 
are secured to the driving-shaft, and the others set loosely upon the 
same. A frame of suitable length for the run it is desired to obtain is 
also connected by chains to wheels simply set on the main-shaft, and 
curved levers cause the said wheels to communicate by means of eccen- 
tric cylinders, or cylinders brought out of centre, and small cranks, with 
the pieces secured to the driving-shaft, which is thus carried constantly 
on in the same circular direction by the tractive power of the chains, 
Such a result is obtained through the frame, is actuated in either direc- 
tion alternately. 





Cxiass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

1438. Cuartes Cirrvoxp, Temple, “ Improvements in boat-lashings, and in 
blocks and apparatus used for raising and lowering boats and other 
articles’’—Dated Isth June, 1856. 

The first part of this invention consists in a method of arranging 
davits for raising and lowering ships, boats, and also of arranging boat 
lashings to be used in connection therewith, and the object of this part 
of the invention is to obviate the necessity of unlashing the boat before 
lowering it. The second part of the invention consists in a method of 
arranging friction blocks with three sheaves or pulleys, so that the po- 
sition of the sheaves of pulleys may be changed and adjusted so to in- 
crease or diminish the friction as may be required. The thirdly, it 
consists in a method of arranging apparatus in connection with the 
ordinary tackle used for lowering ships’ boats, so that the lowering may 
be regulated by a person in the boat, and so also that when the boat 
enters the water the tackle is set free and unhooked by self-acting ap- 
paratus. ‘The tackle ordinarily used consists of a block on the end of 
the davit, working with a lower block which is hooked to the boat. The 
invention cannot be fully described without reference to the drawings. 

1440. Cates Perry Suarpiey, Berry’s Cottage, Chapel-street, Stockwell, 
Surrey, “ Paddle-wheels.’—Dated, 15th June, 1856. 

In place of using a series of floats set in a wheel-shaped frame, the 
patentee substitutes for such floats a continuous annular spiral paddle, 
and fixes it to the wheel-shaped frame in such a way that the plate or 
board forming such screw or spiral paddle shall enter and leave the 
water edge first, so as to receive the least possible resistance from the 
water, and thereby to lessen the troubling motion occasioned by such 
resistance of the water to paddle-wheels as ordinarily constructed, and 
so as to enable the back water to leave the paddle readily as the blade of 
the screw rises from it. A material advantage afforded by this conti- 
nuous spiral form of paddle-wheel consists in the great strength which 
such form gives it, an advantage which to ocean steamers is scarcely 
second in importance to the increased speed which may be obtained by 
its use. Another advantage is, that the spiral paddle can be readily 
and cheaply applied to old frames, while its simplicity and strength free 
it from liability to derangement or injury. 








1454. ALEXaNDER Sanpvs, Manchester, “ Improvements in apparatus for 
signalling and for saving life and property at sea, part of which is applica- 
ble to signalling on land.”—Dated 2vuth June, 1856. 

This invention consists, First, in the application of illuminated 
letters or words for signalling between vessels at night. This part of the 
invention is also applicable to communicating signals or intelligence on 
land, The letters or words are punched in metal or other plates, which 
are placed so as to be illuminated by lights; and it consists, Secondly, in 
constructing floats which may be lowered or thrown from vessels when 

'y to te signals or to act as preservers of life, mails, 
and valuable property. This float is made of any suitable water and air- 
proof material, and to it is attached a tiag or other signal, that is kept 
above water by a weight secured to the float at the opposite side to the 
flag or signal; also, in the use of printed forms to be inserted in such 
floats. The printed forms may be filled up on leaving a port with the 
name of the vessel, destination, owners, and any other information that 
may be required —Net proceeded with. 

1459. Josern Brennzetr Howett, Sheffield, Yorkshire, ‘‘ Manufacture of 
cast-steel tyres.”—Dated 21st June, 1556. 

This invention consists in submitting rings of cast-steel, or ring 
ingots cast by centrifugal force, or by any other suitable method, to roll- 
ing and annealing processes for the production of tyres, so as to free 
them from brittleness, and give greater strength to the metal.— ot pro- 
ceeded with, 

1461. GrorGE Davis, Serle-street, Lincoln’s-inu-fields, Middlesex, “ Appa 
ratus for measuring and indicating the leakage of vessels.”.—A communica 
tion from R. Shaler, Madison, America,—Dated 21st June, 1856. 

The principal feature of novelty in this invention consists in giving 
motion to an index for showing the depth of water in the hold of a 
vessel, by the compression of air within a tube by the rising of the leak- 
age water. The lower end of the said tube is immersed in the water, 
and reaches down to nearly the bottom of the hold, and its upper end 
extends to a convenient height in the cabin or other suitable part of the 
vessel. At the upper end of the tube a chamber is formed, the upper 
part of which is furnished with an elastic air-tight cover, formed of 
india-rubber or other suitable elastic material, and composed of & 
series of annular or diaphragm-shaped plates joined together alternately 
at their outer and inver circumferences so as to constitute an elastic 
spring of a circular bellows form, the upper plate being made entire for 
the purpose of preventing the escape of air through it. The number of 
sections required to form the spring will depend upon the depth of the 
hold of the vessel, a shallow vessel requiring a smaller number than & 
deep one. To the upper section of the spring a standard is connected, 
the upper part of which is formed as a toothed rack, and gears with a 
small toothed pinion, the spindle of which carries an index or pointer. 
This index moves over the surface of a dial attached to a case, which is 
fixed over the upper end of the tube. The dial is divided into feet and 
inches corresponding with the depth of the vessel, the position of the 
divisions being ascertained by experiment. As the water rises in the 
hold of the vessel the compression of the air in the tube will cause the 
elastic bellows-spring to elongate, and thus, by means of the toothed- 
rack and spur-pinion, give motion to the index, and cause it to point 
out upon the dial the number of feet and inches of water in the hold of 
the vessel. 

1463, Wittiamw Armuanp GILpex, South-street, Finsbury, London, “Improve- 
ments in locomotion on railroads, part of which improvements are also ap- 
plicable to ordinary roads.”—A con.munication.— Dated 21st June, 

The object of this invention is to increase the adherence between the 
wheels of locomotives and the rails on railroads, and also to increase the 
epeed of vehicles on common roads, and consists. Frstly, in the applying 
of an extra wheel in the middle of the axle-tree of the locomotive. 
Secondly, in the widening of the crown of locomotive wheels and in the 
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employment of rails of hard wood fitted close to the iron rails. These 
wooden rails present their fibres to the action of the crown of the wheels 
which press on the rails. That part of the crown which presses on the 
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wooden rail is provided with small sharp conical steel blades, projecting 
out from the surface about three quart:r: .f an inch, more or less, the 
distance between the blades being about one inch anda half. These 
wooden rails may be used with advantage when horse-power is applied 
for locomotion on cross-roads communicating with small towns and 
villages. The wood may be steeped in a solution of alumina or silica, 
by which the railscan be made equal in hardness to iron, while the 
first expense will be much less,— Not proceeded with. 
1465. Winutam VALENTINE MILLER, Portsmouth, 
—Dated 23rd June, 1856. 

This invention consists in the peculiar construction and mode of 
applying cylinders or barrels in the bottom of vessels, and in which 
pistons work freely from inboard, by means of a crank shaft or like 
means, and act against the external water in the operation of propelling. 

1479. Joun Saxby, Brighton, Sussex, ‘‘ A mode of working simultaneously 
the points and signals of railways at junctions, to prevent accidents.”— 
Dated 24th June, 1856. 

By this invention the semaphore signals, the coloured glasses of the 
signal lamps, and the points, are all actuated by a single motion of a 
lever, thus rendering the duties of a signal man of the most simple 
character, and making it impossible for an accident to arise from the 
signals and the points differing. The invention cannot he described in 
detail without drawings. 


“ Propelling vessels.” 


Ciass 5.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §c. 
1230. Samvurt Bernisrorp, Portwood, Chester, and Enocu Witx1nson‘ 
Oldham, Lancaster, ‘‘ Looms,.”—Dated 23rd May, 1856. 

This invention is applicable to those looms in which two or more 
shuttles are employed, and consists in an improved combination of parts 
for changing the position of the drop-box containing the shuttles, for 
the purpose of bringing the shuttles in any required succession in a line 
with the shuttle race. It cannot be described in detail without 
drawings. 

1232. Jonn Gepar, Wellington-street South, London, 
communication.—Dated 23rd May, 1856. 

The inventor proposes to substitute the flier motion for that of the 
spindle, which he expects to effect by placing on the upper extremity of 
the flier a nut perforated with a hole, through which the thread is to 
run, and which is passed on to a catch or hook on one of the arms of the 
flier. At the extremity of the said arm is another catch, which guides 
the thread and imparts it to or feeds the bobbin. At the centre of the 
nut aforesaid will be made a spindle, working on a pivot, the extremity 
of which is to be perforated, being itself fitted in another socket which 
will permit of its being regulated at pleasure.—WNot proceeded with. 

1233. Joun GrpG@e, Wellington-street South, London, “ Apparatus for 
winding threads.”—A communication.—Dated 23rd May, 1856 

The inventor proposes to compose the apparatus thus: He takesa 
sexagonal piece of wood, resting it on three supports. From this sex- 
agonal piece will rise two uprights, with cross pieces at top and bottom, 
forming an open frame. In these uprights will be pierced at various 
distances holes to receive the ends or spindles of the winding cylinders, 
which, being placed in position (according to the size of skein required) 
between the uprights, are acted upon by means of awheel. This wheel 
will turn upon two puppets, and have on its centre a lever loosely fixed 
with and on a screw, the other end of which (lever) gives an alternating 
motion to a rod loosely resting on a small column over which it works in 
an “askew” motion. Another wheel, which he calls a mandril wheel, 
turns perpendicularly over its axle, which is formed by the mandril. A 
small rod will be fitted to the mandril by a spring, its use being to pinch 
(as between the thumb and finger) the end of the skein. The catgut 
for imparting the motion is passed over the upper part of the wheel 
first-mentioned, from back to front, and thence surrounds the second 
wheel and mandril, where it is tied into a knot. A handle fixed on the 
spindle or axle of the first named wheel will, on being turned, set the 
whole in motion, and wind the thread evenly on the cylinders fixed 
between the uprights as aforesaid.— Not proceeded with. 

1234. Joun Gener, Wellington-strect South, London, “ Obtaining a 
material used in dyeing.”—A communication.— Dated 23rd May, 1856. 

This invention consists in the manufacture of an alumish sulphate, by 
submitting the properly chosen argil to the action of sulphuric acid. 
The iron that is always found to stick to the clay is disengaged through 
the prussic potash, Thus some prussian blue is accidentally made, which 
may be either sold or revived —Not proceeded with. 

1239. Tuomas HErpent, and Epwarp Wuittakér, Nottingham, ‘‘ Warplace 
fabrics.”"— Dated 23rd May, 1856. 

This invention consists in making enlargements or spots on the pillars 
of such lace, by accumulating in each case one guide thread on a pillar 
which is being produced by the linking of another guide thread on a 
needleor needles. The spotting or enlarging thread, when working with 
the linking thread to produce a plain pillar, passes under the needle, 
the other thread being linked on the needle. When the time for spot- 
ting or enlarging the pillar arrives, the spotting or enlarging thread is 
lapped more or less times on the needle according to the quantity of en- 
largement of spot desired to be produced. When these spotting or 
enlarging threads are not being used for working according to the 
invention they may be producing other work. 


* Looms.” — A 


1246. Ropert ADAM WuytTLaw, and ALEXANDER Mi7TcueELL, Glasgow, N.B. 
“ Weaving.”— Dated 24th May, 1856. 

This invention consists, First, in the application and use in looms for 
weaving with two or more shuttles, of self-acting mechanism for changing 
the shuttles according to a desired pattern, the period of each change 
being defined by a jacquard apparatus, whilst the change is effected by 
the shift round of a wheel to the indented periphery of which a lever 
connected to the shuttle drop-box adjusts itself. Secondly, in the appli- 
cation and use in looms for weaving with two or more shuttles of a 
jacquard apparatus contrived either directly or indirectly to effect the 
rectilinear shift of the shuttle-box by which the shuttle is changed. 

263. James Barn, Edinburgh, ‘‘ Freeing the wool upon skins from burrs 
and other extraneous substances.”— Dated 26th May, 1856. 

This invention consists in the employment of revolving arms, beaters 
or switches, brushes, or elastic springs made to act by manual or other 
power upon the face of the wool while being held between rollers, or 
otherwise, in order to beat out burrs and other extraneous matters. 


1273. Witttam Foxton, Glasgow, N.B., ‘‘ Improvements in preparing and 
spinning fibrous materials, and in machinery or apparatus employed 
therein.””—Dated 28th May, 1856. 

This invention relates to the application of a stop movement to 
various classes of spinning, twisting, or preparing machinery, to pre- 
vent the waste of fibrous materials which ordinarily occurs in such ma- 
chinery when a roving or yarn breaks or fails. This stop movement is 
applicable, under suitable modifications, to machinery for spinning 
various kinds of fibrous materials, and it is contemplated to employ it 
not only in the doubling frame and in the spinning frame, but also in all 
other machines where the operation of spinning, twisting, or preparing 
rovings or yarns takes place. The essential feature of the invention is 
the use of a tumbling lever or finger, over or through which the thread 
yarn or roving passes, the breaking or failing of which thread yarn or 
roving, causes such lever or finger to assume such a position as will bring 
into play suitable mechanism to cause the discontinuance of the action 
of the machine on that particular thread yarn or roving, or on the 
compound thread or yarn of which it is or should form part.— Not pro- 
ceeded with. 


1277. OtpHam Wairtaxen, and Cyrvs Wattwork, Hurst, near Ashton- 
under-Lyne, Lancashire, “ Weaving figured fabrics.’”—Dated 28th May, 
1856. 

This invention relates to the jacquard, or other similar apparatus, 
usually employed in weaving figured patterns, and its object is to obtain 
@ more perfect and steady change in the shed of the warp, combined 
with a higher rate of speed of the machine. The use of two “ gruff" 
or “ knife-boxes" to one set of hooks, capable of advancing towards 
and receding from each other, each of such gruffs or knife-boxes acting 
by direct means, and by aid of additional projections or loops upon the 
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hooks, so as to raise any one desired, or to descend with it according to 
the shed desired. 


1279, AtrxanpERr Drew, Glasgow, and Marraew Gray, Bonhill, Dambar- 


ton, N. B., “ Weaving.”—Dated 30th May, 1856, 

This invention relates to a means of weaving checked or cross-over 
cloth in power-loome, the object of the improvement being to produce 
such cloth by means of a single shuttle, such shuttle being passed more 
than once through the same warp shed whilst the warp remains motion- 
less, and thereby causes two or more plies of the weft to be woven as one 
ply. In this manner a cord will be shown in the cloth. Or the cloth 
will have the appearance of being woven by two different sizes of weft. 
The essential feature of the invention is the so arranging the tappet 
movement for working the treddles that one, two, or more weft shots 
may be thrown into a single shed of the warp at any desired intervals, 
according to a predetermined pattern, this result being attained by ren- 
dering the tappets inoperative in changing the warp shed when more 
than one weft is to be thrown in.—Not proceeded with. 


Ciass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, Sc. 
16: 





Jounx Fow.er, junior, Havering, 





‘ssex, and Win.iam Woney, Ipswich, 
achinery for ploughing and tilling land by steam.”’—Dated 10th July, 


1856. 


In carrying out this invention two drums or capstans, with upright 
or vertical axes, are, with the steam engine which gives motion to 
them, mounted in a suitable frame on wheels, in order that the carriage 


may be moved progressively on the land, in place of having the capstans } 


and steam engine anchored or fixed to the land, The capstans are as 
heretofore worked by the engine, in such manner that they may alter- 
nately wind up their wire ropes, so that whilst one is being driven by 
the engine, the other is running free, and unwinding its wire rope. The 
pulley or apparatus from and to which the plough or tilling instrument 
is drawn is moved at the other end of the land, to coincide with the 
movement of the carriage with the engine and capstans before men- 
tioned, Or in place of the two drums being on the same carriage with 
the engine, two carriages may be used, each with one upright barrel or 
capstan, and an engine and the wire ropes be wound alternately by the 
drums. The two carriages are to be caused to move opposite or parallel 
to each other at the two headlands of the field which is being ploughed. 
In ploughing by steam the mould boards of the ploughs used are in some 
cases arranged in combination with rotating harrows, in such manner 
that the mould boards of the ploughs raise the land from the furrows 
over the teeth of the rotating harrows, which work and break up the 
land so brought up to the harrow. In some cases also, when ploughing 
by steam, the patentees use an anchor, a carriage with dise wheels, 
which, in being dragged along, cut into the land, and the tackle being 
fixed to the side of the carriage, is resisted by the wheels so sunk into 
the land, and in order to move two such carriages parallel, but at a 
distance from each other, two wire ropes are used, one attached to each 
of the anchoring carriages ; such ropes pass partly round pulleys, and 
are put in motion by capstans or drums and steam engine anchored to a 
suitable part of the land. The ploughs or tilling instruments are 
moved to and fro between the anchoring carriages by wire ropes and 
pulleys, the wire ropes receiving motion from capstans or drums, and 
steam engine anchored as above mentioned, 


1643. Epwarp Hesry Crapock Monckton, Parthenon Club, Regent-strect, 








London, ** Destroyi 


grubs and other insects or animalcula, or infusoria 
injurious to plants. 


—Dated 11th July, 1856. 

This invention consists in the destruction of grubs or other insects, 
animalcul, or infusoria, injurious to vegetation, by the application of 
carbonic acid gas or chlorine gas, As the gas is generated a suitable 
escape is provided, whereby it is emitted and poured over the surface of 
the ground around the plants. 


1648. Jonx Porr, Wincheap-street, Canterbury, Kent, “ Application of 


steam power to ploughing and other agricultural purposes.”- 
July, 1856, 

This invention consists in the application of a light locomotive engine 
mounted on broad wheels or rollers, having transverse ribs projecting on 
the periphery or other suitable projections, to hold the ground, and 
afford sufficient bite for traction ; the breadth of the wheels or rollers at 
the same time prevents any prejudicial sinking in the ground. The 
inventor attaches the ploughs by suitable traction bars or chains, using 
a sufficient number to plough at one time, or nearly so, the breadth 
covered by the wheels or rollers, All the ploughs are arranged the one 
in the rear of the other, with room to work the second plough throwing 
the land into the furrow made by the first and the third one throwing the 
land into the furrow made by the second, and so on. Each plough 
has a man in the handles to guide and control it in the usual manner. 
Other implements may be attached to this engine and dragged over the 
ground in the same manner, 


Dated 12th 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tile 8, Drain Pipes, Ce- 
ments, Glass, l’aint, House Fittings, Warming, Ventilating, Se. 
1469. See Class 10, 
1656. ALFRED Vincent Newton, Chancery-lane, London, 
plastering of ceilings and walls.”—A communication, 
1556, 


Securing the 
Dated 14th July, 





The object of this invention is to cause the first layer of plaster to 
adhere as firmly to the lathsas the second layer does to the first, and for 
that purpose it consists in applying tothe joists or girders, or to a ceiling of 
boards, laths having inclined edges forming an angle with the horizontal 
plane of the floor, to which the mortar is to be applied, and spread on in 
the usual manner, so that the tongues of mortar which pass between the 
interstices of the laths form an angle with the horizontal plane of the 
floor, and overlap the tops, and are clinched thereto, whereby the mortar 
is held and prevented from falling. 

1657. WILLIAM WiLuiAMs, Dale, Pembroke, ‘‘ Cutting and dressing stone by 
machinery.”—Dated 14th July, 1556, 

The object of this invention is to cut stone by metal cutters revolving 
on an axis, and which successively cut the block moved forward to them 
according to the shape which may be required. The patentee effects 
this by fixing the block of stone, previously scabbled, on a strong hori- 
zontal table, which is moved by machinery until the upper surface of the 
block comes and rests within the cutting range of a series of cutters, 
fixed on a drum, whose axis is at right angles to the direction the block 
raoves in. The drum is made to revolve by machinery, and the cutters 
thus impinge in lines successively upon the stone, until each cutter has 
cut a portion of the block. The table and block are then caused to move 
forward, which that part of the revolving drum next to them allows of, 
as it contains no cutters. The table and block being again at rest, a 
second series of cutters similar to the first is brought by the continued 
revolution of the drum to bear upon and cut the block as before. In,the 
same way several series of cutters separately cut the block which is moved 
forward to meet each series during the interval when that part of the 
drum between each pair of series which has no cutters is revolving near 
the block. Besides other advantages of the invention the patentee is 
enabled, by means of it, to avoid the evils of the heating of the machinery 
usually found when it has been attempted to cut stone by a tool con- 
stantly at work on the surface, as he provides for the proper cooling of 
the cutters by causing them each to cut for a short time only, and then 
to revolve so as to have time to cool 

1698. 
1686. ALFRED Vincent Newton, Chancery-lane, London, “ Regulator for 
heating apparatus.”—A communication,—Dated 17th July, 1856. 

This invention consists in so arranging a section of the exit steam 
pipe from a building or room fitted with steam or hot water heating 
apparatus that the pipe itself shall operate to open or close a valve, and 
thus restrain the escape of steam and water, and, consequently, the 
amount of entering steam and water, and thereby regulate the heat of 
the building or apartment. By using a pipe or tube about twenty feet 
long and attaching one end thereof to the building, and leaving the other 
end thereof free to operate, a valve or valve box, the exit pipe itself may 
be made a complete and reliable regulator, 





See Class 10. 





1692. Grores Freperick Hirkins, and Joun Britrex, Birmingham, 
** Applying springs or weights for the purpose of closing doors or re- 
sisting shocks, strains, or pressure.”—Dated 18th July, 1856. 

This invention cannot be described without reference to the drawings. 

1706. Joun Wuirenovsr, jun., Birchall-street, Birmingham, ‘ Knobs 
applicable for doors and other purposes.”—Dated 19th July, 1856. 

This invention refers more particularly to knobs that are made in 
parts, the larger or globular portion being made of glass, china, bone, 
ivory, wood, horn, or other such like suitable material. The arrange- 
ments of the parts cannot be described without reference to the drawings 








1710. Epwanp WittiaAM Youne, Maidstone-road, Rochester, Kent, “ Con- 
struction of bridges.”—Dated 19th July, 1856. 

According to this invention the platform or roadway of a bridge is 
suspended from chains which do not hang in curves as in ordinary sus- 
pension bridges, but descend in straight inclined lines from the points of 
suspension to the platform of the bridge. From these chains, and at in- 
tervals between the points of their suspension and their connexions with 
the platform or roadway, suspending rods descend in inclined or diagonal 
directions to the platform or roadway of the bridge, and the chains are 
supported at intervals by props or uprights which at their lower ends are 
supported by the platform or roadway at points near where the lower 
ends of the suspending rods from the chains are connected with the 
platform or roadway. At the upper ends of such props or supports they 
support the chains at points near where the next suspending rods are 
connected to the chains, 

1735. SAMUEL Burcntr, 


856, 





Bristol, “Kitchen ranges.”"— Dated 22nd July, 
This invention relates chiefly to a novel arrangement of hot plates, 
which overlap the open fire-pla and give to the range all the advan- 
tages of a close fire grate as respects its heating qualities, without inter- 
fering with the open chimney. The range is provided with one or two 
evens. When made with one oven the heated air passes through an open 
grating in the side of the fire-place, and circulates round the oven, and 
thence to a central flue leading to the chimney. In this arrangement the 
blower, which is hinged, extends the whole width of the range.—Not 
proceeded with, 
1736. See Class 10, 





Ciass 6.—FIRE-ARMS, &e. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 
1004. Freperick WILLIAM Horgmax, New York, U.S., “ Breech-loading 
fire-arms.”— Dated Sth July, 1856. 

This improvement in breech-loading fire-arms consists in the appli- 
cation of a moveable cap to the end of the barrel, in lieu of the usual 
breech pin, and effecting the removal and replacing the said cap by the 
act of cocking the piece, thus allowing for the insertion of the cartridge 
at the breech, and the closing of the same by a very simple and effectual 
contrivance, 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 


1644. ALrreED NicnoLas WornxuM, Store-street, Bedford-square, London, 
“ Grand pianofortes.”—Dated 11th July, 1856, 

This invention has for its olject improvements in the action of those 
descriptions of grand pianofortes in which the string is struck from the 
top. And, Firstly, the invention consists in the use of a spring 
attached to the end of the key, and acting on the end of the crank 
lever, so as to keep it always in contact with the end of the key. 
Secondly, the invention consists in a method of arranging the button 
which acts on the hopper (or instrument which gives motion directly to 
the hammer) so as to raise it from the hammer as the hammer ap- 
proaches the string, the object being to facilitate the adjustment of the 
button from the top. On the hammer rail is fixed a bar of wood in 
which there is a groove in which the buttons can slide up and down as 
the adjustment requires. Through each of the buttons a screw passes, 
and this screw has a plain stem which enters a hole in the bar attached 
to the hammer rail, so that when the screw is turned the button is 
raised or depressed as required. Thirdly, the invention consists in a 
method of obtaining a rapid repeat in those descriptions of instruments 
to which the invention applies. The spring, which is usually employed 
to keep the hopper in contact with the hammer butt, is dispensed with, 
and in place thereof a spring is attached to the hopper, which, by 
coming in contact with the stump on the hammer butt, prevents the 
hopper from rising, and this spring is so arranged that as the hammer 
descends it goes out of contact with the stump, but when the blow has 
been struck the recoil of the hammer is immediately checked by the 
stump coming again in contact with the end of the spring. 


1689, Samven Jay and Groner Satu, Regent-street, London, “ Manufac- 
ture of skirts, petticoats, mantles, &c.”—Dated 18th July, 1856. 

This invention consists in adapting to ladies’ articles of dress inflated 
objects, such as short tubes, or small spheres of any suitable light 
material or substance, filled with air, and arranged and disposed inde- 
pendent of each other as regards any communication with the interior 
thereof.— Not proceeded with, 

1713. Hexxy Jexemian Iuirre and James Newman, Birmingham, “ Manu- 
facture of buttons.”—Dated 19th July, 1856. 

This invention consists, Firstly, of improvements in the manufacture 
of brace buttons, the inventors strike out a shell or blank perforated 
with one, two, or more needle holes, and turn up the outer edge all 
round, They then stamp out the sheet metal, or form in wire, a 
skeleton piece something like the figure 8, or its double, or with three 
loops in the form of a triangle, according to the number of needle holes 
they may prefer to employ in the blank, The head of each loop is then 
flattened in a press (if necessary) to form a small fin, and the skeleton 
piece is dropped into the blank, and secured by pressing down the raised 
outer edge of the blank upon these fins, securing the skeleton centre into 
the blank. Secondly, they make covered buttons by stamping out a 
shell with a double grooved or flanged edge.—Not proceeded with, 

1729. Cuornipe Amet, Tavistock-street, London, “ Distending articles of 
dress, and preserving the form or shape thereof.”—A communication 
from KR. C. Milliet Bésancon, France,—Dated 22nd July, 1856, 

The patentee describes an apparatus which is E lofa 
number of hoops or half hoops made of that steel usually denominated 
watch spring steel, as used by watchmakers, suspended at intervals from 
each other and terminating at the top or above the topmost hoop by 
an elastic band of any suitable material. 


ficient 





Ciass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, &c. 

1660. WituraM Ciinran and Joseru CLipran, Manchester, 
for regulating and measuring gas.”"—Dated 15th July, 1856. 
This invention in the first place consists in combining a “gas 
regulator” with a “ gas meter,” both being worked by the same water, 
that is, the water in the regulator is in communication with that in the 
meter. The invention is accomplished by adding to a meter a case for 
the gas regulator, and making a communication between the case and 
the meter, so that the water in the meter can enter into the regulator 
case. By this arrangement the escape of gas from deficiency of water 
in the regulator is prevented, as the stop valve of the meter shuts 
off the supply of gas to the meter when the water in it gets below the 
point fixed upon, at which point there is an ample sufficiency of water 
for the regulator which, as is obvious, receives a supply when any is 
added tothe meter. ‘The gas may be made to pass through the regulator 
either before or after passing through the meter. The invention in the 
second place consists in arrangements which will render practically 
impossible the filling of gas meters with water above the correct level. 
This is accomplished by placing the orifice of a pipe on a level with the 
correct water level of the meter, so that all water poured in after this 
level is attained will overflow through the orifice of the pipe which leads 
into a chamber formed in the lower part of the meter, The water in 
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this chamber is required to be at a certain level to seal the orifice of a 
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pipe connected with one through which the gas passes. If the water in 
the chamber rises above the correct working level, it will enter into the 
gas passage and stop it. Now the water conveyed into the chamber by 
the overflow pipe will fill the chamber above the level fixed upon, and 
stop the passage of the gas, and this passage cannot be opened again till 
the surplus water is withdrawn from the chamber, by removing a screw 
plug, or by opening a valve. It is therefore practically impossible to fill 
and use the meter with water above the correct level. 


665. See Class 10, 

1712. Ricuarp ARCHIBALD BroomMAN, Fleet-street, London, ‘ Method of 
supplying air to gas and other lights.”—A communication. — Dated 19th 
July, 1856. 

This invention consists in so arranging gas and other burners that 
only just a sufficient quantity of air to support combustion may be sup- 
plied to the flame, and that in a heated state. This result is obtained 
by preventing the direct entrance of the outer air to the flame beneath, 
and supplying the necessary air through the upper part or top of the 
shade or globe of the light. The invention may be carried into effect as 
follows :—Just below the burner is attached a cup or shield which fits 
at bottom tightly round the gas pipe or bracket, so as to exclude the air 
from below, and forms at top a socket, seat, or support in which the 
globe rests. On the top of the globe or shade is fitted a dise or cup 
made of wire gauze or perforated metal, or other material formed 
with orifices. This disc has a central orifice through which the chimney 
of the lamp passes. Atmospheric air enters through the orifices in the 
cup or upper part of the globe, becomes divided into thin streams, and 
is heated on its passage to the burner. 


Ciass 9.—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraphs, Galvanic Batteries, &c. 

1723. Maurice Veroxes, New York, U.S., “ Electro-galvanie machines for 
producing motion by galvanic electricity.”— Dated 21st July, 1854. 

This invention consists in converting the oscillating movement of a 
double astatic galvanometer into a rotary one. Having discovered and 
observed that in two galvanometers, the one double and the other in 
dimensions, and consequently weighing about eight times more, the larger 
one required but twice, or double the electricity used in the first to attain 
the same velocity, the patentee concluded that if the galvanometer was 
made on a large scale that it would give great power, although submitted 
to a feeble electric current, and that the more these machines would be 
increased in size they would comparatively require less electricity. The 
invention in other words, therefore, consists in the rotary action of two 
or a greater number of electro-magnets, perpendicular to each other and 
attached to a common shaft. 

1726. Samvuen StatuaM, Islington, London, and Epwarb ORANGE WILDMAN 
Wuirknouse, Brighton, Sussex, “ Electric telegraphs.”—Dated 2Ist July, 
1856, 

This invention consists in the employment of one insulated wire as a 
return wire, common to and used simultaneously in connexion with 
more than one telegraph instrument, in lieu of the earth circuit as at 
present ordinarily employed.—WNot proceeded with. 





Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1601. See Class 1 
1602. See Class 1 
1615. Davip Frsuex, Ranelagh-road, Thames-bank, London, “A composi- 
tion for coating metal plates or wheels used for grinding, sharpening, or 
polishing.”’—Dated 8th July, 1856. 

This invention consists in the use and application of corundum, either 
separately or with other similar ingredients, in the form of a composition, 
as a substitute for the present means of acting by attrition upon other sub- 
stances, or, in other words, of effecting the operation of grinding, sharpen- 
ing, and polishing. Corundum, or adamantine spar, in a state of pulver- 
isation, used alone, or mingled, for the purposes of economy, with 
erystallised quartz and other substances possessing less powers of attrition, 
is mixed with other plastic and glutinous substances, such as rosin, oil, 
shellac, Venice turpentine, &c., reduced to a melted state, and forms, when 
cold, a hard substance capable of grinding, sharpening, and polishing with 
power and effect. It may also be mixed with lard, oil, or similar substances, 
and is then used and applied in a pasty state upon a strap, wheel, or other 
apparatus, for the purpose of sharpening, &c., cutting snd other instru- 
ments, 

1619, Guongr Dariinaton, Kingston, Jamaica, West Indies, and Jonun 
Eomaneven, Cannon-street, London, “ Zine or spelter,”— Dated 9th July, 

The inventors take the ores of zinc, cither blende (sulphide of zinc), 
calamine (carbonate of zinc), or any of the other varieties of zine ores, and, 
after pounding or crushing them to a proper degree of fineness, admixes 
them according to their several compositions, as it may be found necessary, 
with any or all of the following substances—that is to say, lime, limestone, 
tapeinder, or any natural or artificial product yielding silicate of iron 
silica, or siliceous matter, oxide of iron, or iron, and coke, or any other 
suitable carbonaceous matter. The ores and the admixture made of any 
or of all the foregoing substances being placed iu a reverberatory furnace, 
or mixed with the fuel of a blast farnace, are to be exposed to a sufficient 
degree of heat to effect the chemical re-actions necessary to the production 
of the oxideofzine. They then cause the oxide of zinc to be passed through 
a fire, either enclosed in a furnace or in tubes made of clay or any other 
suitable material. These tubes to be of any number or size, and to be 
placed horizontally, inelined, or vertically, and the production of metallic 
xine to be effected by causing the oxide to be passed throug). such tubes in 
contact with coke, charcoal, coal, coal tar, vapour, or any other convenient 
reducing agent. The temperature necessary for the reduction may be 
obtained by the application of external heat, or in such other manner as 
may be deemed more fitting. The zine vapours from the apparatus above 
described to be condensed by means of a suitable arrangement for the 
purpose,— Not proceeded with. 

1620. Warp Hoxtroyy and Wintuam Nosir, Queen’s-head, Halifax, York- 
shire, “ Apparatus for cutting wood and stone.”—Dated 9th July, 1856. 

This invention relates to the employment ef a cam or pattern wheel as 
the means for governing the movements of the cutter, so as to ob ain the 
desired deviation from a straight line in the direction of the cut produced 
by the cutter used. Upon the cam or pattern wheel is cut one o* more 
repetitions of the deviations from a straight line. Any number of repeti- 
tions of such deviation are readily obtained simply by the continuous revo- 
lation of the same cam or pattern wheel ; and by the employment of different 
intermediate gear, so as to vary the relative speed of the pattern wheel, the 
deviations will be caused to follow each other more or less rapidly; and by 
varying the length of leverage in the connecting parts, each deviation from 
& straight line will be more or less in extent. The improvements also 
relate to forming the parts constituting the cutter holder with a combined 
movement, so as to be capable of traversing in two directions at the same 
time, the combined movements being effected by the same or different pat- 
tern wheels. Also, the improvements relate to arranging and operating 
cutters in such a manner, that when one surface of a piece of stone has 
been operated upon to produce thereto the desired form, surfaces at right 
or other angles thereto may be operated upon by such cutters without the 
necessity for changing the position of the material to be cut; as, for ex- 
ample, the cap of a pilaster or such like figure composed of three worked 
sides, or the ends of any piece of stone, to make them true for adjoining 
ones. 

1623. Atgxanper Witt1aM Wittiamson, London University, Gower-street, 
London, “ Rosin and sugar of seammony.”— Dated 9th July, 1856, 

This invention consists in grinding or reducing the roots of seammony, 
and in placing the same in a suitable vessel, and then causing the vapour 
of alcohol to pass through such reduced or ground roots. The condensed 
product obtained is evaporated into a treacley consistency, and washed with 
water, which, being evaporated, leaves the sugar of seammony, and the 
residue, when washed, contains the rosin, which is heated and dried, Al- 





though alcohol is mentioned as the material or solvent preferred, another 
may be used. 

1627. Ricuarp DvGpatr Kay, Accrington, Lancashire, ‘‘ Apparatus for 
pressing, straining, sifting, or refining colours and thickened mordaunts.” 
—A communication—Dated 9th July, 1856. 

Instead of the usual processes of passing the colours or thickened mor- 
daunts through a wire gauze or hair sieve, either by the hand, brush, or 
other usual means, or by forcing them through a canvas bag or sheet of 
cotton, wool, linen, or other textile fabric, by manual labour (which pre- 
cesses involve more or less loss of time, of labour, and colouring matter, as 
well as causing considerable expense in cloth and sieves and an unnecessary 
period of time in the process), the patentee uses a case or cylinder in 
which a piston is worked, either by hand or power, to press the colour 
through a cloth made of cotton, linen, hair, or other suitable material, at 
the bottom of the case or cylinder, or instead of the said cloth a wire gauze 
may be used. The bottom of the piston may be made of wood, copper, 
brass, gutta percha, caoutchoue, or other suitable material. 

1692. See Class 5. 

2878. EpsenezerR Daccert Drarer, and GeorcGe Draper, Massachusetts, 
U.S.A., “ Oil-feeders, vessels, or cans for oiling machinery.”—Vartly a 
communication.—Dated 4th December, 1856, 

This invention cannot be described without reference to the drawings. — 
Complete specification, 

1628. Ropert Tuomas Eavoy, Sheffield, Yorkshire, “ Band saws and other 
endless bands or hoops of metal "—Dated 9th July, 1856. 

This invention consists in bending a bar or rod of cast steel (or other 
metal suitable for the purpose required) into a circular form, and welding 
the ends thereof, to ensure a perfect joint; then in reducing the bar to 
thickness required between rolls, whereby an endless band is produced of 
uniform strength. Such bands are also susceptible of an uniformity of 
temper. 

1629. Henry Apcock, City-road, London, “ Casting iron and other metal.” 
—Dated 9th July, 1856, 

This invention has for its object an improvement in casting iron and 











other metals, and consists in employing highly heated moulds, and in 
causing such moulds to be heated in the following manner :—Sand moulds 
are to be made in the ordinary manner, and then placed in an oven or 
muffle, but at some inches above the bottom of such oven or muffle, so 
that the drying may be by the moulds being heated on all sides and at 
the bottom by the heated air in the oven or muffle. After the drying | 
process has been carried on sufficiently long for the moulds to be 
gradually dried, and the moisture dispersed from them, the fire is to be 
increased until the moulds are brought to a very high degree of heat, the | 
iron or other metal is run into the moulds, and then the oven or muffle, 
together with the moulds and castings therein, are to be allowed to cool 


down,—Not proceeded with, 
1634. CHARLES WILLIAM Lancaster, New Bond-street, London, “ Inking, 
printing, or stamping surfaces.”—Dated loth July, 1856, 

This invention consists in mounting an inking roller upon an arm or 
lever in such manner that, when the stamping or printing surface is at 
rest, the roller is held clear thereof, and that when the printing surface 
moves, it acts upon the lever, presses it back, and causes the inking roller 
to traverse over, and ink, the printing surface, Upon the printing 
surface resuming the position from which it started, a spring draws the 
lever and roller to their original positions, and causes the inking roller in 
its course to travel over the printing surface a second time. 


1638, Ropert Harrineton, Witham, Essex, “ Umbrellas, parasols, walk- 
ing sticks, whips, &c.”—Dated 11th July, 1856. | 
This invention consists in bending or forming iron or other metal tubes 
into hooks or handles suitable for fitting on to the ends of the tubes or 
sticks of umbrellas, parasols, walking sticks, and other similar articles, 
and in afterwards japanning or otherwise coating and ornamenting them. 
1639. Joun Westwoop, Lichfield-street, Walsall, Staffordshire, ‘ Improve- 
ments in hand, roof, and other railway lamps, parts of which are also 
applicable to certain descriptions of oil lamps for general purposes,”— | 
Dated 11th July, 1S06. | 
This invention has for its object the constructing of the description og 
lamps named in the title in such a way that they shall not be subject to 
the general leakage, smoke, and derangement that such lamps are in 
general liable to, in addition to which they will be found easier to use and 
keep in order, The 1mprovements cannot be described in detail without 
reference to the drawings 

1¢42. Jean Baptiste Desirk CHevALier and Narctssk Ranovin-O'SuLu- 
VAN, Paris, ‘‘ Preparing printing surfaces, and in printing therefrom.” — 
Dated 11th July, 1856. 

This invention has this advantage, that a design consisting of one or a 
number of different colours can be printed at one and the same time, 
while in ordinary printing each colour has to be worked off separately, 
and entails a great amount of labour. In carrying out the invention the 
patentees take any suitable permeable substance or fabric, such as linen, 
calico, cloth, canvass, or other woven or suitable material, or it may be 
a reticulated metal surface or metallic plate or sheet perforated with 
minute holes to impart the required degree of permeability. On this 
surface they draw or write the desired figures or characters in an ink 
composed of lamp black, indian ink, gum, sugar, and salt. A coating of 
this ink being applied to the permeable surface in the form of the design 
or character or characters required, they next coat the permeable sub- 
stance on that side drawn upon with a thin coating or film of gutta 
percha, or of gelatinous material covering the drawing as well as the 
other part of the permeable material. When the coating of gutta percha 
or other gelatinous material is dry, they wash the fabric or other surface 
so coated. The gutta percha or gelatinous material, at that part where 
it comes in direct contact with the permeable material, adheres firmly 
thereto, but at those parts covered by the ink it has no such adhesion, 
and simply holds to the ink design. The ink being readily soluble in 
water is removed in the washing, and carries away the gutta percha 
covering it, thus the design or characters drawn or written upon the 
permeable material is now the only pervious part remaining in the 
surface. The back part of the pervious substance or fabric is now to be 
coated with the ink, or colour or colours required to be priuted. Having 
applied the ink or colour, the impression is now taken from the face of 
the fabric or substance, by pressure ina suitable press, the paper or 
surface to be printed being placed in contact with the face of the fabric 
or printing surface, the ink or colour passes through the previous part, 
and is thus applied and printed on the paper or other surface required. 
Instead of applying the ink or colour to the back of the pervious mate- 
rial, the design in that material may be placed ona pad containing a 
reservoir of ink or colour, by which the ink or colour is supplied by 
pressing it on such pad from which it passes through the pervious parts 
of the material constituting the design to the paper or substance placed 
on the face of the printing surface to receive the impression, and which 
printing is termed perforated printing. 

1645, Benoit Freperic Ortet, Rue de l’Echiquier, Paris, ‘* A new metallic 
composition applicable to the coating of surfaces, and to the moulding 
and casting of various objects.”— Dated 12th July, 1856. 

This invention consists in treating iron pyrites cither alone or in com- 
bination with iron ore or sulphur, or products containing sulphur, by 
which the patentee produces a substance which he calls ferreine, which 
is susceptible of being moulded, and which he applies to the manufac- 
ture of cisterns, basins, and pipes for conducting water, and to the con- 
struction of pavement, floorings, roofs, and the foundations of houses, 
for the coating of surfaces, and for other useful purposes. 

1649. WittiaM Petriz, Woolwich, Kent, ‘‘A new porous material for 
filters and other like articles, and for certain modifications and improve- 
ments in the manufacture of the material whereby it is adapted to the 
formation of vessels of capacity, to be employed as a cement, as a water 
and acid proof lining, as a preservative coating, and as a substitute for 
stone and earthenware.”— Dated 12th July, 1856. 

The principal feature of this invention is as follows :—For filters and 
porous articles the patentee takes silicious sand, well dried by heat, and 
mixed with about one-fourth of its weight of powdered sulphur. This he 








rubs and stirs in a shallow dish, heated to such a temperature as will 








nearly cause the sulphur to ignite, and when the ingredients are mixed 
and become of a consistence like damp sand, pushes them off into a dish 
of lower temperature, but hot enough to preserve the allotropic or brown 
and viscous state of the sulphur, and in this also they are rubbed and 
stirred. The mixture is then moulded ina perforated mould, and has 
cold water thrown upon it, so as to sink through its pores. The patentee 
also describes modifications of the foregoing process, in some of which he 
employs a ‘compound sulphur,” formed of powdered clay (or other 
powder) and sulphur. 

1650. ABRAHAM HERTS, Bunhill-row, Finsbury, Middlesex, ‘‘ Apparatus 
for holding material during the operation of sewing.”—A communication. 
— Dated 12th July, 1856, 

This invention consists of two plates of metal or other suitable material 
of bivalve configuration, united and working on a hinge or pivot at or 
near their centre, sufficiently apart, that by passing them together on one 
side the opposite end or side is opened to permit the insertion of one end 
of the material to be sewn between the edges of the bivalve-plates, which 
are then closed so as to hold it as ina vice, by a spring at the opposite 
end. Any form or design may be given to the plates; for instance, that 
of a bird or butterfly, or any other suitable to the purpose. The appara- 
tus is so arranged as to be screwed to a tab'e, or other piece of furniture, 
and may be provided with pin-cushion, bobbin-holder, or other accessory. 

1651. Joun AVERY, Essex-street, Strand, London, ‘‘ Plate-holder’ for 
photographic and other purposes.”— A communication from Madame 
Millot, Saulte-les-Rethel, France.—Dated 12th July, 1856. 

This invention consists in maintaining in a suitable manner the plates 
used for photographic operations for preparing them, es well as any 
other plates which should be held without being touched by the fingers 
for painting, gilding. hot varnishing, &c. The form of the plate cannot 
be described without reference to the drawings. 

1652. Joun RowLey, Camberwell, Surrey, ‘‘A substitute for leather. 
Dated 12th July, 1856. 

This invention relates to certain improvements upon a former patent, 
dated 18th April, 1854, No. 892, granted unto the said John Rowley, 
and intituled “‘ Improvements in the manufacture of a material as a sub- 
stitute for leather,” and the nature of these improvements constituting 
this present invention, consists, First, of afmode of uniting together the 
materials of which the substitute for leather is made; and, Secondly, 
in the use of certain materials not heretofore employed for effecting the 
uniting of a felted or woven fabric with paper, that is to say, instead of 
uniting together the said materials by the ordinary mode of pasting, 
pressing, and drying them, he employs the following process: If a woven 
material be used, he first ‘‘ taps” the cloth by laying on one or both sides 
thereof a coating of China clay, mixed with cither animal or vegetable 
size or albumen. This composition is laid on by a stiff brush, by machinery 
or other suitable means, rolling it well into the insterstices of the mate- 
rial; itis then dried and rolled. The operator then proceeds to lay on 
the side which is to receive the paper a coating of caoutchouc or gutta- 
percha, dissolved in naphtha or caoutchoucine, or other suitable solvent, 
to which has been added a certain proportion of gum, or gum sanda- 
rache, Thus, as the operation of laying on this composition proceeds, the 
paper properly dyed and prepared is laid upon that side of the cloth upon 
which the still moist composition is, and as soon as it comes into contact 
with the cloth prepared as aforesaid it is passed between pressure rollers, 
then over a series of heated cylinders, and finally between another pair of 
pressure rollers. It is then ready to receive the subsequent operations for 
converting it into a substitute for leather, according to the manner set 
forth and described in the said former patent, No. 892. 

1653. See Class 1. 

1654. Cuartes Burrety, Thetford, Norfolk, “ Arranging and rendering 
portable apparatus suitable for distilling from beet root and other vegetable 
substances.” —Partly a communication.—Dated 14th July, 1856. 

The object of this invention is to arrange stills in a manner to render 
them suitable for distilling from beet root and other vegetable substances, 
and at the same time to obtain a portable apparatus for distilling from such 
vegetable substances. And the improvements consist in combining a suit- 
able still and refrigerator with wheels, so as to produce a carriage, in such 
manner that the whole apparatus for distilling may be moved from farm to 
farm, in order to distil off spirit from beet or other root or vegetable sub- 
stances grown thereon, in place of carrying the beet or other root or vege- 
table substance to a fixed and stationary still at a distance, which latter 
course renders the products more costly, The process of distilling resorted 
to leaves the residual vegetable substances suitable for food for cattle. The 
still employed is arranged with a series of trays, which in working are 
introduced at the upper part of the still, and are taken out at the lower 
part of the still. The beet or other roots or vegetable substances being 
first cut in pieces, are fermented, and then placed on the trays. Steam is 
admitted at the lower part of the still, and as the lower tray is removed 
with the spent matters thereon, a tray is introduced at the upper part 
of the still, having thereon fermented vegetable substances, and thus the 
process is rendered continuous. 

1658. Jxan Lovis Lucas and AvbEnrt DE Baices, Paris, France, “ Preparing 
certain liquid or solid alimentary substances from the husk of a certain 
fruit.” - Dated 15th July, 1856, 

The object of this invention is the preparation of liquid and solid alimen- 
tary substances from the pericarp or outer shell or husk of the walnut. 
And it consists in rapidly tearing up the husk, pressing it immediately, and 
placing the juice in contact with a syrup or solution of sugar of variable 
strength, according to the purpose for which it is required, and which may 
be subsequently diluted with water, if required. Fermentation soon takes 
place, or may be accelerated, if required, by the addition of yeast or other 
ferment. By proceeding in this manner the patentees are enabled to con- 
vert the husk of the walaut into liquid and solid alimentary substances 
adapted for the food of men and animals, 

1659. Witttam Epwarps, Salford, Lancashire, ‘‘ Improvements in lathes, 
applicable, also, in part, or on the whole, to tools for boring, shaping, 
cutting, and screwing metals.”—Dated 15th July, 1856. 

The first improvement consists in a variation in the construction of the 
driving headstock of double geared lathes, which is applicable also ina 
similar manner to machines for boring, shaping, cutting, and screwing 
metals. In addition to the common back shaft for giving the slow 
motions necessary for turning surfaces of metal of large diameter, the in- 
ventor applies an additional shaft gearcd in the same manner, which he 
prefers to be placed in the front of the headstock. This additional shaft 
is furnished with toothed wheels or gearing, by which, when in use, it 
communicates motion from the driving pulleys to the wheel which is 
fixed on the main shaft or spindle of the lathe. The calculation of the 
gearing is such as to give a series of speeds, which are for the most part 
intermediate betwixt the speed given by the driving pulleys when used 
alone, and the speeds given by the usual back shaft. | By these means he 
is enabled to construct lathes, as also machines for drilling, boring, slot- 
ting, and shaping metals, and also screwing machines, which passes supe- 
rior powers of varying the speed, and also for adjusting the power of the 
driving strap to the work in band, by which the cificiency of the above 
description of tools is greatly increased. Another improvement cor sists 
in a variation in the construction of the self acting bracket used to sup- 
port the long traversing shaft or regulating screw of slide lathes. In- 
stead of the single weight ona vertical lever usually employed, he uses two 
weights fixed on two horizontal levers, one on each side of the seli acting 
brackets. These stand in opposite directions, so,that when the bracket is 
moved in one drection by the carriage in passing it lifts one of the levers, 
and when passing m the other direction it lifts the other. By these 
means the shaft or screw is more efficiently supported in a@ preper posi- 
tion when at work, and at the same time the carr iage is enabled to pass 
the bracket with great facility. —Not proceeded atth. 

1661. Witttaw Wart, Belfast, Ireland, ‘‘ Manufacture of starch.”— Dated 
5th July, 1856, : 

The patentee claims the manufacture of starch from maize or Indian 
corn, by steeping the whole or uncrushed corn in water heated to a tem- 
perature of from 70° to 140° Fah, thermometer, and then grinding or 
levigating it with water, either cold or by preference heated to a tem- 
perature of from 70° to 140° Fah, thermometer, and then separating the 
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starch as described. Also, the manufacture of starch from maize or 
Indian corn by steeping the whole or uncrushed corn in water heated to a 
temperature of from 70° to 140° Fah. thermometer, such water being 
changed several times during the steeping, or applied in continuous or in 
termittent streams, and then grinding or levigating the swollen corn with 
water, either cold or by preference heated to a temperature of from 70° to 
140° Fah, thermometer, and then separating the starch. 

1665. Jonn Henry Jounson, Lincoln’s-inn-fields, London, “ Apparatus 
for consuming smoke, to be applied to lamps and gas-burners.”—A com- 
munication from J. B. T. Andry, Paris.—Dated 15th July, 1856, 

The apparatus which forms the subject of this invention consists of an 
inverted funnel of glass, porcelain, or other non-conducting material, which 
is placed over the chimney of the gas-burner or lamp. This funnel is sus- 
pended by across bar or strap attached to its neck and secured to a rod or 
spindle, which also supports a metal bell placed over the open top of the 
funnel. In the centre of the metal bell is formed a projecting boss fo r the 
purpose of deflecting the products of combustion, which become burnt by 
being thrown in contact with the highly heated surface of the bell. The 
products now rendered innoxious are allow ed to escape between the upper 
part of the inverted funnel and the lower part of the metal bell. The 
metal bell is inclosed in an outer bell of opaque glass or porcelain for the 
purpose of preventing any excessive radiation of heat therefrom. As a 
considerable space is left between the glass bell and the metal bell the 
heated air and burnt products will in a great measure rise up between 
them in place of being thrown down into the body of the apartment, and 
will finally escape by a perforated cap in the upper part of tne glass or 
porcelain bell into the upper portion of the chamber, which is thereby pre- 
vented from being overheated as is usually the case when several gas 
burners are used. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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RalLs.— Not any large tr: 

Scotcu Pig Inon has fluctuated but little during the past week ; the mar- 
ket closcs at 73s. per ton, sellers for mixed numbers, G.M.B., f.0.b. in Glas- 
gow. The shipments for the weck ending the 27th instant were 7,800 tons, 
against 7,300 tons the corresponding period of the previous year. The stuck 
on warrants is about 30,000 tons, 

Manvracturep Iron is in good demand: the last mail from the United 
States brought extensive orders, 

Spe_ter.—The last sale reported was at £29 5s. per ton. 

Corrrr.—An advance of 1d. per Ib. was announced on the 23rd instant, 
ind the demand continues unchecked. 

Leap has an upward tendency ; Spanish is scarce and is wanted. 

Tix is in good request; for Banca there were buyers at £145, and for fine 
traits £144 perton. The quotations from Amsterdam are equal to £150 per 
ton, delivered in London. 

Tin PLarEs.—A good business doing. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 30th January, 1857. 


TIMBER. 











1856. 1857. 1856. 1857. 
perload—£s.4 8. £ 8. £ 8.) perlesd—# 8. £5. £5 £% 
Teak..... seeeeeeell O14 0.. 0 O O © | St.John,whitesprucel7 0 19 0..18 020 0 
Quebec,red pine... 410 415..410 0 © Yel.pine, per reduced C. 
yellowpine. 4 5 410.. 315 4 0 | Canada,Is: quality. 16 10 18 10..17 10 20 0 
St. John’s, N.B.,yel. 510 6 10..0 0 0 0 2nd ditto ..1) 10 1 19..12 013 ¢ 
Quebec, oak white..6 0 610.. 7 0 7 10 | Archangel,yellow..17 0 17 10. 21 023 0 
birch...... 5 0 510., 6 O O O | St, Petersburg, yel..16 0 17 0..151019 0 
elm. 5 0 510..7 0 710) Finland +1010 123 10,., 0 6 0 6 
Dantzic,oak .. 607 ¢ 7 0 8 © Memel............1210 18 0..15 1019 0 
10 4 5..0 0 © 0} Gothenburg,yellow 11 0 15 0..14 017 0 
, 






white.10 0 1210..11 013 0 


le .. 
Memel, fir . f oe 
5 410.. 0 0 0 0} Gefle,yellow,]4ft..21 10 25 10..24 029 0 


mw 
~ 
a 
oe 
“ 
e 
+ 
= 





ee ) 

Owelish ...........3 0 320 15 3 2) Christiania, per C.12ft. by 3 by 9 in. 

Masts,Quebecrd pine 6 0 9 0 09 0; yellow ..26 0 32 0 030 0 
5 08 0 white ..20 0 26 0 026 0 





Lithwood, Dutse.fm. 9 


© | Deck Plank, Putz. 
0 per 40 ft. © ma 10 110..1 0 110 
0 0 0 | Staves,perstandard M. 
0 | Quebec, pipe... 80 0 8 0..80 090 0 
on..20 0 22 0 } 
es 0 22 0 | Baltic,crown pipe. 140 0150 0.. 
red pine....19 0 20 0..17 0 2 0 


IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON, 

Imrorts, Jan. 20.—550 pigs lead, by French and Co., from Spain; 21 casks 
lacklead, by W. Hilgers, from Holiand; 83 barrels ditto, by Matheson and 
Co., from ; 300 tous antimony ore, by Barnes and Co , from Singapore ; 
745 bags copper ore, by J. G. Willey, from the Cape of Good Hope; 4 
bundles stecl, by W. Crawshay, from Terceira ; 250 slabs tin, by Ashton and 
na from Singapore; 1 case iron manufactures, by Leete and Co., from 

rance. 

Jan, 21 —90 tons copper ore, by J. R. Thompson and Co., from the Cape of 
‘x00 Hope ; 40 bags copper, by J. McDonald, from the Cape of Good Hope ; 
4 casks old copper and braas, by Pontifex and Co., from the Cape of Good 
“tope; £100 unrated ore, by Rawson and Sons, from the United States ; 14 

ases copper manufactures, by Graetzer and Co., from France; 7 cases iron 
manufactures, by Carey and Son, from France; 4 cases copper manufactures, 
by C. A. Speyer, from France; 2 cases brass manufactures, by J. and R. 
McCracken, from France; 4 cases iron manufactures, by the East India Com- 
pany, from Madras; 8 cases arms, by J. L. Luly, from Mogadore; 8 cases 
ditto, by Rochussen and Co., from Mogadore. 

Jan. 23.— 960 bags lead, by Somes and Co., from Aden ; 200 slabs tin, by 
Poa, from Holland ; 19 casks 54 cases zine, by J. Harris, from Belgium; 20 
cases zine manufactures, by J. Harris, from La Guayra; 9 cases tin manu- 
factures, by D. Wilson, from Belgium; 5 cases bronze manufactures, by 
partons and Co., from France ; 16 casks iron, by Cotesworth and Co., from 

ce 
a Jan. 24.—2,191 bars iron, by Thorneycroft and Co., from Sweden ; 275 slabs 
sn, by L. D. Co., from Singapore ; 9cases bronze manufactures, by J. B. V. 
oo from France ; 1 case bronze manufactures, by H. Oxenford, 
’ rance ; 1 case iron manufactures, by J. Ilbury, from Belgium. 

: _ — —_ metal manufactures, by Collin and Co., from Hamburgh ; 
Rca pa by Oppenheim and Co,, from Belgium ; 20 cases copper wire, by 
Peay ly &»., from Holland; £10 metal manufactures, by F. Busson, 
oe. France ; slabs tin, by Barber and Co., from Holland ; 34 cases zine, 
Q Pca oo - gium ; l case bronze manufactures, by Wilkinson and 
wan stay yr Cases copper manufactures, by Hoffmann and Co., from 
; Fance , / cases bronze matvfactures, by C. H. Olivier, from France ; 5 ca-es 
ron manufactures, by H. D. ana G, Lang, from France; 2 cases bronze ma- 
nufactures, by H. Oxenford, from Yrance; 1 case brass manufactures, by 
Oppenheim and Co., from Belgium; 1 vase steel manufactures, by J. A. 
Goddard, from Holland ; 2 cases bronze manufaetures, by W. Adolph and Co., 
from Ho and; 1 parcel steel manufactures, by Ligntty and Co., from Holland ; 
« cases iron manufactures, by Gibbs and Son, from Honduras, 
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Exrorts, Jan. 21.—13 cases quicksily > an rern: 
Be orators =1.—13 cases quicksilver, by J. Harris, to Antwerp; 10,000 Ib. 
quickeilver, by A. Laming and Co., to Calcutta; 10 tons iron, by C. J. 

b 





Major, to Patras ; 40 cases steel files, by P. Puzey, to Bombs 
an, 22.—50 tons spelter, by Bell and Co., to Boston; 3 





? 


by C. H. Olivier, to Boulogne ; 4,200 Ib. quicksiiver, by C. H. Olivier, to 
Boulogne; 800 oz. silver and 180 oz. gold coin, by Samuel and Co., Boulogne ; 
100 tons spelter, by Bell and Co., to Calcutta; 10 tons lead, by French and 
Co., to Hong Kong; 2 tons spelter, by Enthoven and Sons, to Leghorn; 10 
cases steel manufactures, by A. Wyatt, to Calcutta. 

Jan. 23.—265 tons bar iron, by Bell and Co., to Bombay; 15 tons steel, by 
Bell and Cv., to Bombay ; 5,400 oz. gold bars, by Turnley Brothers, to 
Boulogne ; 9,139 lb. quicksilver, by French and Co., to Calcutta; 300 cases 
machinery, by F. H. Wenman, to Mauritius. 

Jan. 26.—70,000 Ib. quicksilver, by Forbes and Co., to Bombay; 40 tons 
iron, by Thorneycroft and Co., to Bombay, 

Jan. 27.—800 oz. silver coin and 180 oz. gold coin, by Samuel and Co., to 
Boulogne ; 20 cases copper wire, by Hopcratt and Co., to Calcutta; 7,168 lb, 
quicksilver, by May and Co., to Calcutta; 3,500 lb, ditto, by James and Co., 
to Calcutta ; 6 tons tin, by James and Co., to New York; 25 tons spelter, by 
Benson and Co., to New York ; 483 cases plumbago, by J. Harris, to Rotter- 
dam ; 172 cases iron manufactures, by F. W. Sampson, to Bombay; 2 cases 
brass manufactures, by E. Jepson, to Algoa Bay; 14 cases steel manufactures, 
by A. C. Hitchcock, to Calcutta; 5 cases iron wire, by W. R. Taylor, to the 
Canaries. —_—_— 

ACTUAL Exports Fok THE WEEK UP To THURSDAY Last, INCLUSIVE.—177 
cases ivon nails to Jamaica, 95 cases ditto, to Mauritius, 90 cases tin to 
Havre, 6 tons iron to Cape of Good Hope, 10 tons ditto to Mogadore, 31 tons 
lead to Hong Kong, 20 cases plumbago, to Belgium, 1,822 |b. quicksilver to 
Belgium, 5,264 Ib. ditto to Hong Kong, 5,860 oz. gold coin to Boulogne, 39 oz. 
ditto to Hamburgh, 6,300 oz. bar gold to Boulogne, 2,300 oz. silver coin to 
Boulogne, 108 oz. ditto to Hamburgh, 800 oz. bar silver to Boulogne. 





Singapore, Dec, 17. 

Mstas.—Most descriptions of iron have declined on last month’s quotation. 
The price of copper sheathing and yellow metal has advanced. opelter has 
declined. Stee! is in better inquiry, and at higher rotes. The imports in the 
month ending the 11th instant have been, 37 tons bar iron, 50 tons and 15 
piculs rod iron, 17 piculs square ditto, and 15 piculs round ditto, 526 kegs 
iron nails, 1,768 plates spelter, 18 piculs and 35 cwt. brass wire, 47 cwt and 
264 piculs copper sheathing, 76 ditto yellow metal, 10 ditto composition nails, 
20 piculs and 4 ewt. copper nails, 45 packages hardware, The imports of tin 
have been 1.865 piculs, and the exports 2,549 ditto. The Nile, for London, 
took, on the 22nd ult., 77 piculs and 17 cxtties tin. The Sonora, on the 26th, 
1,526 picuis and 78 catties tin, and 1,107 piculs and 36 catties antimony ore. 
The Albert Franklin, for Liverpool, on the llth instant, 47 piculs and 
66 catties tin. 


The quantity of copper ore shipped to England from Cape Town during the 
month of October, 1856, was 594 tons 5 ewt. 





Mapnas, Dec, 19. 
The market for iron is somewhat firmer; other descriptions are without 
material alteration in price or demand. The imports in November were— 
from Great Britain, 7,570 Indian maunds iron, 136 ditto spelter, and 
150 boxes tin plates; trom Calcutta, 54 Indian maunds iron. The sales 
reported are 28 tons j square iron, 424 tons } square ditto, and 424 tons round, 
flat, and square ditto, at 26 rupees per candy; 75 tous ditto, chiefly bars, 6 





annas per candy. 

The demand for gold thread, which had been rather inactive for some time 
past, has somewhat revived. The imports from Great Britain, in November, 
were 1,179 ounces, and the sales have been 550 oz., at from 31°8 rupees to 33°8 
rupees per mark. 

The total imports this year, up to the 30th Noy., have been—Iron: 136,041 
Bombay maunds, bar, hoop, sheet, &c., 19 ditto iron wire, and 25,904 lb, 882 
Bombay maunds Swedish iron, 235 Madras maunds and 52 Bombay maunds 
nails, 1,155 maunds steel springs, 1,455 ditto copper sheets, 807 ditto Japan 
copper, 2 ditto tiles and slabs, 57 ditto copper nails and tacks, 507 ditto old 
copper, 77} maunds and 5¢6 Ib, sheet brass, 5,817 1b. 71 Indian maunds and 
5 cases brass wire, 791 Indian maunds and 436 cases vellow sheathing metal, 
148 Bombay maunds nails, and 596 ditto old metal, 6,092 maunds spelter, 232 
ditto pig and sheet lead, 375 ditto and 225 boxes tin plates, 38 Indian maunds 
tin, 368 ditto Banca ditto, 361 maunds 18 scores and 3,774 1b, quicksilver, 
47,986 oz. gold thread. 

The Chieftain, from London, brought, on the 27th ult., 2,108 bars and 496 
bundles iron, 10 iron safes, and 12 iron chests, 14,042 fishing plates, 236 parts 
2 money chests. The Thetis, on the 2nd instant, 227 














and 9 cases turntabl 
rails and 22,370 chairs, 
New York, January, 10. 

Correr. — New sheathing is steady at 32 cents, and yellow metal, 26, 
6 mos, Ingot copper remains firm, though quiet. 6,000 to 8,000 Ib. old 
copper sold at 25 to 263 cents cash. 

Iron.—Scotch pig is very firm, and prices have slightly improved; 200 tons 
brought 31 dols ; and of American, 150 ditto, at 28 dols. for No. 1, and 26 
dols. 6 mos., for No. 2 Nothing done in bars. 100 tons boiler plates sold at 
34 to 3} cents., 6 mos.—the lower rate for an inferior brand. Sheet remains 





very quiet. 

deuseus —Plates continue in moderate supply,and the sales are necessarily 
small, part to arrive, at 8} cents., cash. 

T1x.—The market for pig continues extremely buoyant, and somewhat ex- 
cited, with a further advance in prices; the sales are large, embracing, it is 
believed, the bulk of the shipments known to be on the way hither, andthe 
rates is still upward. The transactions are 300 to 400 slabs Banca 








tendency of a 
at 35 to 354, and a small parcel, 36 cents. ; 1,000 ditto, Straits and Reveliecy, 
34} cash ; and 3,000 ditto Straits, to arrive here and at Boston, 35, 4 and 6 


mos, The supply of plates is moderate, and prospective receipts not large, 
as the quotations in England were, at last advices, too high to admit of pro- 
fitable shipments this way at prices now current here; 4d. X. are held at 
12°50 dols. 6 mos, ; I. C. Coke are scarce, 250 bxs sold at 10°12} dols., 3 mos. ; 
coke terne are firm at 9°75 dols. ; and charcoal terne, 11 dols. 6 mos, 





Hew, IMports ror THe WEEK ENDING THURSDAY.—Jan. 27.—1,100 bars 
iron by Brown, Atkinson, and Co,, irom Wyburg; 26 cases zinc, by Gee and 
Co., from Antwerp 

Jan, 28 2,050 plates spelter, by Lofthouse, Glover, and Co., from 


Hamburgh. 

l-xPowTs.—14 casks 11 cases 97 bundles hardware; 33 cases machinery ; 
271 bundles 108 ingots steel to Antwerp; 8 cases 20 bundles hardware, 5 
ewt. chains, 120 tons coals to Aarhuus ; 466 tons coals to Bombay ; 636 bolts 
10 cases patent metal to Bremen; 11 cases machinery, 2 casks hardware, 24 
bundles steel, to Dunkirk; 10 bundles 17 packages hardware, 762 bundles 
130 bars iron, 113 tons coals to Gibraltar: 300 tons coals to Grimstadt ; 12 
casks 17 cases 129 packages hardware, 48 cases 94 pieces 26 packages 








machinery, 105 bundles 31 bars 30 sheets 103 hoops iron, and 393 tons coats 
to Hamburgh ; 360 bundles iron to Lagos; 150 tons coals to Messina; 10 
cases 34 bundles hardware, 79 bundles 1,249 bars 483 plates iron, to ditto ; 
500 tons coals to Salonica. 





Exrorts or Britis) MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING 16TH JANUARY.—COALS, tons.—Tunis 385, Adelaide 103, 
Melbourne 100, Bombey 81, Antigua 104 hhds., Demerara 92 hhds., Havana 
215, Jamaica 20 hhds, Mantanzas 90, Trinidad 59 hhds., Boston 714, New 
York 2,155, Bahia 60, Coquimbo 554, Cuba 122 bris., Monte Video 10, Per- 
nambuco 100. Rio Janeiro 190, Valparaiso 1,600, Cadiz 400, Constantinople 
150, Genoa 792, Gibraltar 695, Lisbon 574, Malta 1,130, Smyrna 17, Venice 
716, Ballina 15. Dublin 185. 

Correr.—Bombay 38 cs., Calentta 100 bxs, 60 cs., Barbadoes 13} c., Havana 
16 es., New Orleans 4 ¢s., New York 9 cs., Maranham 1 cs,, 10} tons and 22 
es, copper bottoms, Pernambuco 10 bxs. 23 ¢., Alexandria 49 cs., Salonica 
1 box 13 es., and 31 es., 2 casks 12 tubs copper bottoms. 

Correr, Rops.—Pernambuco 6 c., Genoa 8} tons. 

Harpware, pkgs —Africa 70, Sourabaya 5, Geelong 40, Melbourne 260, 
Sydney 76, Singapore 2, Bombay 30, Calcutta 97, Ceylon 4, Manilla 168, 
Antigua 203, Barbadoes 3, Demera Havana 14, St. Thomas 14, Trinidad 
32, La Guayra 27, Mantanzas 10, Vera Cruz 10, Boston 39, New Orleans 19. 
New York 474, Philadelphia 24, Halifax 1, Portland 2, Arica 59, Bahia 15, 
Buenos Ayres 202, Curacoa 14, Lima 99 and 7} tons, Maracaibo 21, Maran- 
ham 64, Monte Video 555, Harnaiba 1, Pernambuco 59, Rio Janeiro 213, 
San Francisco 3, Valparaiso 371, Alexandria 4, Ancona 1, Beyrout 1, Bilbos 
20, Constantinople 50, Corfu 10, Genoa 4, Gibraltar 123, Leghorn 4, Malta 9, 
Marseilles 18, Naples 11, Oporto 8, Syra 2, Trieste 5, Venice 5. 

Inox, Bar aND Bot, tons.—Melbourne 91, Singapore 16}, Batavia 38}, 
Bombay 2763, Calcutta, 2, Ceylon 68, Manilla 21}, Demerara 10 cwt., Havana 
234. Matanzas 14 ewt., St. Thomas 13, Boston 3074, New Orleans 54. New 
York 588, Philadelphia 66, Bahia 12}, Maranham 37 tons 19 ewt., Maracaibo 
13, Para 6, Pernambuco 3, Rio Janeiro 584, San Francisco 123, Valparaiso 
12, Alexandria 107, Constantinople 33}, Genoa 10 tons 9 ewt., Bordeaux 274, 
Havre 263, Marseilles 3: ‘antes 13, Smyrna 90}, Trieste 104. 

Inon, Castinas.— Africa 37 tons 3 ewt., Melbourne 12 ewt, Bombay 3} tons, 
Matanzas 34 tons, La Guayra 2 tons 16 cwt., Buenos Ayres 1 ton 15 cwt., 
Maranham 5 tons 12 ewt., Parnaibo 14 tons, Pernambuco 4 tons 164 cwt, 
Rio Grande 7, Rio Janeiro 2 tons 13 ewt. 

Inox, Hoop, tons.—Africa 81, Melbourne 5, Batavia 20, Antigua 6, Deme- 
rara 11}, Havana 22) Boston 30}, New Orleans 44, New York 126, New- 
joundiand 34, Bahia 3, Maracaibo 2, Pernambuco 6, Rio Janerio 5}, Con- 
stantinople 21}, Bordeaux 1, Lisbon 40}, Galatz 7}. Oporto 264, Syra 1}. 

Iron, NAtLs.—Manilla 750 kgs., Bordeaux 100 kgs. 

Inox, Pre, tons.—Bahia 6, Lima 5v, Oporto 12. 

Inxon, RAILWAY, tons.—Bombay 431, Boston 4, New York 192}. 

Inox, Rop, tons.—Batavia 30, Calcutta 100, New York 64, Bahia, 2}, Con- 
stantivople 424, Smyrna 95 

Inox, Sueet, tons.—Melbourne 7 tons 6 cwt., Batavia 10, Bombay 55}, 
Calcutta 1, Boston 1, New York 105}, Maranham 10 cwts, Pernambuco 
10 cwts, Rio Janeiro 28, Valparaiso 17 tons 153 cwts., Constantinople 2, 
Bordeaux 2}, Smyrna 30}. 

Leap.—Shanghai 40, Belize 8 cwt., Batavia 5 tons, Antigua 8} cwt., La 
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Guayra 2 casks, New York 84} tons 4 casks, Portland 5 tons 3 cwts.7 hhds. 
6 tes., Maranham 4 tans, Smyrna 1 ton 9 ewt. 

Leab, Suor.—Africa 10 casks, Belize 20 kgs, Portland 19 bris, Buenos 
Ayres 4 kgs, Curacoa 8 bris,, Maranham 61 kgs., Parnaiba 36 kgs. 

MACHINERY.—Airica £57 and 1 weighing machine, Melbourne £2,292, 
Batavia 15 c., Bombay £58,450, Calcutta £335, Manilla £360, Antigua £3, 
Demerara £585, Havana £405, Trinidad 1 still bottom, Vera Cruz £60, Boston 
£135, Bahia £185, Buenos Ayres 10 tons, Pernambuco £160, Rio Janeiro 314 
tons, Valparaiso £276, Havre 34, Oporto £10, Santander £300. 

STEEL.—Melbourne 2 tons 6 c., Manilla 10 c., St. Thomas 1 ton 4 c., Boston 
86 tons 8 c., New Orleans 4 tons, New York, 160 tons 7 c., Philadelphia 46 
tons 7¢., Maranham 1 ton 3c., Rio Janeiro 5 c,, San Francisco 13 tons 26} c. 
Valparaiso 4 c., Havre 1 ton 4 ¢, 

Tix, Buock AND Bar.—New Orleans 14 cks., Monte Video 5 kegs, Genoa 
16 bris., Havre 20 tons, 

Tix, Pcates, boxes.—Geelong 4, Batavia 200, Havana 30, Trinidad 120, 
Boston 440, New Orleans 1,591, Baltimore 345, Buenos Ayres 100, Maracaibo 
10, Monte Video 50, Pernambuco 80, Rio Janeiro 30, New York 7,871, Alex- 
andria 50, Genoa 100, Gibraltar 20, Malta 32, Trieste 250. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 

Tae Iron Trape or Sourn Starronpswie: Without Change: Singular Re- 
marks upon it by Mr. Foley, M.P.— Prorosep Repuction IN THE Parus- 
stan Duty on Inon—Tne Pic-inon Trape: Increased Make in the Cum- 
berland Distrit—Tuk Coat TrapeE— BirMIncHAM GENERAL TRADES: 
Their Prosperity— FurtHer Rise in Copper: Consequent Rise in Brass— 
WoLveruamptTon AND District TrRapEs—AMERICAN TRADE News; Jron 
Mines of Virginia: Extended Use of Iron for Building Purposes: The New 
Tariff Bill — ImproveMENTS IN CASTING—IMPROVEMENTS IN DOMESTIC 
ENAMELLING — AUDIBLE OR DANGER SIGNALISING BaROMETERS: Highly 
important Invention—Tne Mipcand INstrruTE SomrE—Pnoposep Specia. 
MeeEtixe or THE CounctL oF THE SocteTy oF AnTs— Tue Binmincaam 
ASSOCIATION FOR REMOVING OnSTACLES To EpucaTion—RatLway Rou- 
inc Stock Company: Sirth Half-yearly Meeting. 


We have no change to note in the past week's history of the iron trade, 
as compared with that of the previous seven days. Things are quieter 
than they were a fortnight or three weeks since, yet not dull, and not suffici- 
ently quiet to induce a state other than that of tolerable activity at most of 
the works of both the first and second class makers. On the other hand they 
are certainly not in the po ition indicated last week by Mr. Foley, the 
member for East Worcestershire, who at a public meeting at Stourbridge, 
spoke of the extensive orders given out here for iron for India, stating :—‘' ] 
have heard that these are larger than can be executed, and beyond the 
means of getting ships to transport it in!” Such statements are not likely 
to benefit the district. | With little trouble Mr, Foley could have obtained 
information from a better authority than his appears in this instance to 
have been. Then, he would have proclaimed in accordance with the 
existing state of things if he had said that some good orders were under 
execution from India, and that others were confidently looked for; but he 
would not have said that they were of a magnitude to create a difficulty in 
their execution. That “good time” may come, but it has not yet arrived, 
The decision of the Prussian Chambers at one of their sittings last week 
has caused much satisfaction in the iron trade of Great Britain. Mr. 
Von Palow, formerly Minister of Commerce, proposed, and it was resolved 
almost unanimously, that “the Chamber sanction the provisionary decree 
of October 27, 1856, but express at the same time their expectations that 
the Government at the yearly conferences of the Zollverein, and whenever 
another opportunity may offer, will continue its earnest endeavours to carry 
out a reduction on foreign iron,” During the discussion Mr, Vonder 
Heydt, the present Minister of Commerce, stated that the Government had 
always been favourable to a reduction of the duty on iron; and they re- 
gretted that their efforts in this direction, made at the last Conference, were 
without success, The Government, however, would not give way ; but would 
again take up the subject at the first occasion. 

In the pig iron trade there is no change to note upon last week's advices, 
Most of the furnaces that are in blast have enough orders on hand to keep 
them in full operation to nearly the end of the .uarter. Other furnaces, 
however, would soon be lighted if the demand were greater. Very little is 
done in the exports of pigs from South Staffordshire. Must of the make is 
consumed at home. Not so, however, the new districts, where the quality 
of the article does not stand so high in the market. In such, therefore, 
capital is said to find profitable investment in increasing the means of pro- 
ducing pig iron. The Cumberland Pacquet in reverting to some previous 
remarks which they made upon the trade of West Cumberland, says,— 
“ We omitted to mention two important commercial undertakings for the 
smelting of iron: one of these is at Harrington and the other at Work- 
ington. The Harrington Iron Company are constructing two blast furnaces 
which, when in full operation, are expected to give employment to about 
700 hands, towhom on an average £750 per week wages will be paid, 
About 1,000 tons of iron ore will be smelted weekly by this company, and 
should they commence the business of iron founders as well, their impor- 
tance as regards the interest of the district will be greatly increased. 
The engine and boiler are ready, and will be fitted up ina shorttime. At 
Workington a company for the smelting of iron ore has been formed on the 
principle of limited liability, under the title of the Workington Hematite 
Iron Company, with a capital £30,000. The managers have contracted 
with a Glasgow firm for their engine and boilers, and the construction of 
the works is expected to commence on the first of the ensuing month, 

For coal there continues a brisk demand. Prices remain unaltered. 

The Birmingham general trades are in a prosperous state. Travellers 
repeat very satisfactory assurances as to the nature of the country demand ; 
and for all descriptions of articles in general domestic use the inquiry is so 
good that manufacturers are as full of orders now as they generally are a 
month later; whilst for brass and iron wire and all kinds of metallic tubes 
the orders in are reported to be as large or perhaps larger than they ever 
were. The improvement has set in gradually, and is general. There has been 
another advance in the price of copper since our last, with all its attendant 
inconveniences. After "Change it was announced in the London Metal 
Market on Friday that a further rise of 1d. per Ib. on sheet and sheathing, 
and £9 per ton on cake, tile, and best selected, had been decided upon at a 
meeting held by the smelters. Yellow metal, brass, composition nails, &c., 
have all advanced in proportion. The standard at the last sale of ores rose 
£8 per ton, and this was considered sufficient reason by sellers to demand 
higher rates. The present price brings the price by the manufactured 
article to 1s. 3d. per Ib., and makes tough cake and tile £135, and best 
selected £138 per ton, within perhaps 10s. ineach case. The meeting of 
the smelters at which the rise was resolved upon took place on 
Thursday afternoon. The proceeding was not altogether unex- 
pected, the Birmingham agents having had instructions to refuse 
orders at other than delivery prices. Remarking upon the rise the 
Birmingham Journal says,—" Be the cause, however, what it may, the price 
of copper is now higher than it has been for many years ; and the proceed- 
ing is only another illustration of the folly of the reduction made last 
June, as every week since has developed something of its mischief. 

On Friday morning an advance of 3d. per lb. was announced in the 
price of brass. 

In Wolverhampton and the district of Birmingham most of the trades 
are in an animated condition. 

From the communication of the New York correspondent of the Birming- 
ham Journal, dated New York, January 2nd, we gather the three following 
items of information :—“ The long neglected iron mines of Virginiaare 
attracting the attention of capitalists from Pennsylvania and New York 
—and several c jes for the facture of Virginian iron on a large 
scale are in process of formation. Large tracts of mineral land on the 
Southern Central Railroad have been purchased in two counties; the Legis- 
lature of Virginia has granted liberal charters, and offers all possible faci- 
lities to the projects ; and as iron ore, coal, and li t are abundant and 
convenient, there is a fair prospect of a considerable addition to the South- 
ern production of iron at no distant day. In this enterprise slave labour 
will be used, where practicable, as in the iron works of Tennessee. Among 
the slave labourers of the iron district of Tennessee the recent negro insur- 
rection broke out. . . Another fact,which will be speedly found to tell upon 
the iron market here, is the substitution of iron for wood and stone in 
building purposes, and the erection of stores and warehouses composed 
entirely of iron. The Secretary of the Treasury two years ago recommended 
that iron should be used exclusively in all public buildings, and set an 
example by causing some national structures commenced during his tenure 
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of office to be built of that material. In New York already the fronts of 
nearly all new stores are of cast-iron, and in Broadway are some magni- 
ficent erections, nearly finished, of iron throughout. Their app is 
light and beautiful, and their risk from fire almost nothing. In the spring 
others will be commenced, and one may yet see New York transformed 
from the marble city into which it has of late years been c into an 
iron metropolis—fire proof. The new Tariff Bill, reported to the House by 
the Committee of Ways and Means, provides for the free entry of many 
articles in addition to those already exempt from duty. I select from the 
long list the few that may be produced in the Midland Counties :—Copper 
for sheathing vessels; fire bricks; brass in bars or pigs; brass when old, 
and fit only to be remanufactured; cameos, mosaics, and precious stones, 
not set; manufactures of platina ; hinery exclusively is and 
expressly imported for the manufacfure of flax and linen goods ; tin foil, tin 
in plates or sheets, tin plates galvanised. tin in bars, pigs, or blocks. # 

Mr. D. Morrison, Bordesley Works, Bir igh has p some 
improvements in the manufacture of articles from malleable cast-iron, 
which consist in the use of moulds of metal, by preference of cast-iron, each 
mould being of two or more parts, according to the nature of the article to 
be cast. The parts of each mould should fit accurately, and the interior 
surfaces should be very smooth. When they are being used the inside of 
the moulds should be either smoked, or else it should be brushed over with 
blacklead ; and before the metal is run in the moulds should be heated 
to a low black heat. Among the advantages of using metal moulds, are 
the length of time that a mould will wear—the decreased cost in not 
having to make a new mould for every article—and the increased smooth- 
ness of the castings. 

A patent bas been granted to Mr. Thomas Clutton Salt, of Birmingham, 
for certain and imp ts in the coating of culinary, 
domestic, or other vessels with enamel. The enamel is described as 
P ing the cleanli of china with the durability of iron, Rust or 
corrosion is effectually precluded by it. 

The Paris correspondent of the Mining Jowrnal describes, from a letter 
dated “Rome, Jan. 8," written by M. Secchi, and received by M. Elie de 
Beaumont, of the former city, a self-indicating balance t , which 
upon the instant would seem likely to result in its use, in incalculable 
benefits to the miner and the mariner. One of the advantages of the in- 
vention is stated to be that, as the atmospheric pressure is weighed and not 
indicated by the height of the column of mercury, the tube may be con- 
structed of any non-fragile material, such as iron, which does not amalga 
mate with the mercury. The suggestion has for its object the construction 
of audible or danger signalising barometers, which, if placed on board a 
ship, would tell the captain and whole crew of the approach of storms; or 
which, if placed in mines, would warn miners and inspectors of the 
presence of fire-damp, as well as indicate its precise locality. For this 
purpose it would be only necessary to employ a weighing barometer, the 
pointing of which was posed of some suitable conducting material, but 
insulated from the rest of the instrument. The pointer should be in com- 
munication with one of the poles of an electro-magnetic battery. The 
dial, over the face of which the pointer would have to travel, should be 
composed of glass, or other suitable non-conducting material, with metallic 
points inserted at those gradations, which indicate dangerous variations of 
atmospheric pressure. These points would have to be placed in communi- 
cation with the other pole of the battery. The reader will readily see by 
this arrangement, that when the pressure of the atmosphere shows the 
presence of danger, either at sea from storms or squalls, or in mines from 
the accumulation of carburetted hydrogen gas, the pointer will come in 
contact with the metallic danger point in the face of the dial, and so 
complete the electric circuit which would have the effect, by the interven- 
tion of the ordinary or well-known apparatus of sounding an alarum, either 
by ringing a bell or exploding gunpowder. The arrangements may be 
varied to suit the particular case, by making the dial of some conducting 
material and the danger points of non-conducting material, so that it 
would be the breaking of the electric circuit that would give the alarm. 
In the case of ships the barometer might be placed in the captain’s cabin 
with an alarum there, and another on deck near the wheel. While in 
mines a barometer should be placed in every gallery with an alarum to 
warn the miners who might be there ; and it should also be in communica- 
tion with an alarum and corresponding dial indicator at the mouth of the 
pit, so that the overlooker might at all times know the state of the atmo- 
sphere in every part of the mine, and be warned of the first approach of 
danger. 

The soiree of the Midland Institute, held on Friday night last, in the 
Music Hal!, Broad-street, Birmingham, was attended by between six and 
seven hundred persons. On the principal table app 1 contributi 
from the celebrated firms of Messrs. Elkington, Mason, and Co., and 
Messrs. John and Charles Ratcliff, of that town. Messrs. Elkington ex- 
hibited the Warwick Race Prize Cup for 1856, and a bronze bust of the 
composer M. Costa. The Warwick Cup, which represents Lady Godiva, 
was described in a letter; it is a work of great artistic merit, and is com- 
posed of oxydised silver, with gilt ornamentation ; and though its price to 
the Rae: Committee was 200 guineas, it cost the producers 300 guineas. 
The articles shown by Messrs. Ratcliff consisted principally of an assort- 
ment of bronze and oxydised silver castings) Amongst the more note- 
worthy were a vase of electro-plated real fruit, tastefully arranged, and a 
magnificent Horse of Troy dish. The remaining tables were occupied 
with stereoscopic views and stereoscopes, specimens of the metal alumi- 
nium, and aquariums, containing interesting sea anemones and hermit 
crabs, lent by Mr. Chance, a specimen of the sabmarine telegraph cable 
about to be laid between Ireland and Newfoundland, from the establish- 
ment of Messrs. Sharp and Brown. The Birmingham Photographic So- 
ciety also lent for view three screens of splendid specimens of art the 

jiation is established to foster. Mr. Bird, of Birmingham, explained 
the principle of his patent railway signal apparatus, a specimen of which 
he brought with him. The speakers were Mr. Ryland, vice-president 
of the Institute (chairman), the Rev. Dr. Badham, Colonel Sykes, the Rev. 
Dr. Booth, Mr. Sheriff Mechi, Mr. W. Fairbairn, Mr. J. F. Wingfield, Mr. 
Timmins, Mr. Scholetield, M.P., Mr. Hibbert, and Mr. Buckmaster. 
Dr. Badham considered the Institute was not a mere bazaar, at which they 
could purchase so much knowledge as suited their occasions, but was 
striving to become a People's College. The Chairman then awarded 
certificates of merit to five pupils of the Institute. He said that the 
founders and managers of the Institute had ever regarded the industrial 
department for the systematic instruction of men engaged in manufac- 
turing and such like pursuits as the important part of their work, and 
had felt that the instruction, to be efficient, must be panied b: 
examination. The certificates he was about to award were for their first 
periodical examination, which had just taken place in two classes only, 
chemistry and physics, the other classes having been commencec compara- 
tively recently.——Colonel Sykes (who attended in his capacity of Chairman 
of the Council of the Society of Arts) said that “the Society of Acts wished 
useful information to be afforded the people ; and insisted that the system 
of granting certificates of merit would prove of immense benetit to the 
country, inasmuch as the Anglo-Saxon mind was moved by a motive quite 
independent of material advantage, viz., the desire of distinction. He was 
convinced that the anxiety to obtain the distinction conferred by the 
obtainment of the Society of Arts’ certificate, would be a sufficient induce- 
ment to extend institutions for the diffusion of knowledge throughout the 
country. ‘The Rey. Dr. Booth having explained the reasons which led 
the Society of Arts to propose the application of the system of examinations 
and certiticates of merit to the various mechanics’ institutions and athe- 
neums, stated that “ they had now upwards of 400 of the principal institu- 
tions in the country in union with them, numbering 2,600 members, A 
declaration emanating from the Society of Arts had been signed by upwards 
of 500 of the largest employers throughout the land to the effect that they 
would regard as testimonials worthy of credit the certificates which might 
be awarded at the society's examinations—(Hear, hear). Those 500 em- 
ployers of labour represented half a million of operatives. The learned 
gentleman mentioned instances of students who had obtained the society's 
certificates gaining | i 1 and other situations in conse- 
quence ; and expressed a hope that next year their centres of examination 
would not be confined to London and Huddersfield, but be extended to 
Birmingham. £500 had been subscribed to be given away in prizes next 
year to did Mr. Mechi d in an elog 
manner upon the great truths unfolded by science, and the inconveniences 
resulting from our ignorance of those truths; and alluded to the part he 
had taken in the formation of an agricultural college at Ci the 
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traordinary effect upon the dignity, honour, and welfare of our great 
country, and could not fail to benefit largely the town of 
——Mr. Fairbairn said it was quite evident that the examinations by 
sent from London for that purpose formed an important feature 
in this institution. It was no uncommon for the employ of 
labour to give the preference to an intelligent young man recommended 
by the society, and he questioned if anything else was so likely as those 
certifi to infi ployers in a man's favour. He believed all the 
institutions in Yorkshire, and a great many in other counties, had joined 
the union of the Society of Arts. From what he had seen of these insti- 
tutions and their workings, he was convinced of the absolute necessity of 
uniting science and practice, and that those who were engaged in the 
useful arts should be well acquainted with the materials they used. It was 
in these institutions that they would acquire that scientific knowledge they 
would afterwards carry out in their daily industry. He had the honour of 
being one of the judges of the Paris Exhibition, in the department of agri- 
cultural machinery, and he was struck with the improvements he there 
witnessed, the results of the union of science and practice. As to pictures 
and articles of vertu, whenever the Society of Arts saw a collection of pic- 
tures they always chose the best. He concluded by hoping when he again 
addressed them that the Midland Institute would have an extensive museum 
of objects of interest. : 

Too much importance cannot be attached to a resolution for the discus- 
sion of which a special meeting of the Council of the Society of Arts has 
been called. If it should be carried its effect upon the future management 
of the national institutions for promoting art and science will be of « 
most beneficial character. The complaints are too well founded that the 
country institutions of this nature are placed in an unfair position in com- 
parison with those of the metropolitan cities of the United Kingdom. The 
resolution is as follows:—" The Council are of opinion that the time has 
arrived when, in order to give just facilities throughout the United King- 
dom for acquiring knowledge in art and science, it is expedient that the 
national museums located in the metropolis, such as the National Gallery, 
the British Museum, the M of Or tal Art, the Museum of 
Practical Geology, and the Public Museum of Scotland and Ireland, &c., 
which have already acquired or may hereafter acquire, by Parliamentary 
votes, specimens of art and science, should be rendered, as far as may be 
practicable, useful to and brought into connexion with the local institutions 
promoting art and science throughout the United Kingdom, especially the 
mechanics’ and literary institutions in union with the Society of Arts. And 
that, for the purpose of di ing and organising the measures by which 
this resolution may be carried into effect, the Council should hold, on cer- 
tain fixed days, a series of extraordinary meetings during the ensuing 
parliamentary session, to which they will invite the members representing 
the institutions in union with the society.” 

It has been previously stated in The ENGringeR that a few months ago 
an association was formed in Birmingham “for the removal of the 
obstacles of education.” The association elected three committees—one 
to collect educational statistics, another to consider the law as it regards 
juvenile labour, and a third to ascertain the condition and working of the 
law relating to juvenile vagrancy. The first committee has already sent 
out forms of return for collecting information as to the children at work 
or at school; the second committee has under consideration a prize 
scheme, similar to those already existing in Staffordshire; and the third 
has been engaged in discussing a bill to be introduced next session by Sir 
Stafford Northcote, M.P., for Dudley, for extending Dunlop's act to 
England, This act provides for the arrest of juvenile vagrants, and 
empowers magistrates to commit them for a definite period to an industrial 
school, At present the act is in force in Scotland only, where it has 
worked most beneficially. ‘To-night (Friday) Sir Stafford Northcote is 
expected to meet the committee of the association, at Dee's Hotel, and 
discuss with them certain suggested amendments in his bill. The county 
and borough members are expected to be present. 

The sixth half-yearly meeting of the Railway Rolling Stock Company 
was held at the Company's offices, in Wolverhampton, on Tuesday last, 
Mr. John Perks in the chair. The statement of accounts and balance 
sheet had been circulated amongst the shareholders a few days before, and 
the report now showed that the affairs of the company had suffered no 
deterioration in the course of the past half-year. The usual dividend of 
8 per cent was declared, and an addition of £491 8s. 1d. was made to the 
reserve fund, besides providing for the depreciation fund, which is now 
about £4,000. The report was adopted unanimously. 

Our abstract of Mr. Henry's report and plans for sewering Wolver- 
hampton must stand over for a week. 














METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From ouR OWN CORRESPONDENT). 

Tue metal market of the past week has been somewhat quieter, though 
there has been no alteration in prices’ There is a brisk demand for iron 
for the Continent, and the prospects of the home demand ure so encourag- 
ing as to leave little doubt of the future healthy aspect of the trade. The 
probable reduction of the rates on the export of iron to America will have 
a favourable effect on the iron trade, and orders have already been re- 
ceived in anticipation of that result. |The stringency of the money market 
is operating prejudicially on the extension of the trade, but the present and 
prospective demand will keep manufacturers fully employed for some con- 
siderable time to come. Great activity prevails at the works of Messrs. 
Beale and Co., Park-gate, near Rotherham, Yorkshire, in the manufacture 
of rails and plates, and so extensive has been the trade done by this firm 
that of late years the works have been more than doubled in extent. The 
Midlands Iron Company at Rotherham are also fully employed, and the 
railway tyre and axle company in the same town are also doing a brisk 
trade. The principal locomotive engine firms at Leeds and Manchester 
are also very busy at the present time. The process adopted by 
Messrs. Beale and Co. for the casting of their monster plates is this :— 
Between 3 and 4} tons of iron are bound together and placed in a fur- 
nace expressly constructed for the purpose, and after the iron has been 
heated to a white heat, it is withdrawn and carried to the rolls, and by 
admirable mechanical arrang: ment rolled into plates. The heat given off 
during this process from such an immense surface and mass of iron is so 
great as to prevent the workmen approaching within one or two yards of 
the plates without their clothes being set on fire or the skin burnt off their 
hands and faces. In the ordinary process of rolling iron, a plate weighing 
9 cwt. is considered a very large one. The largest plate that had ever 
been rolled previous to those to which we allude, was one exhibited at the 
Paris Exhibition, weighing 1 ton 6 ewt, and which elicited so many re- 
marks. One of the plates was 5 feet wide, and 17 feet 10 inches long. 

The coal trade is very active, and nothing can exceed the preparations 
which are being made in the principal coal fields for an increase in the 
production of this mineral during the present year. The demand is 
now pretty equal to the supply, but should the present frost block up the 
navigation of the rivers an advance may be expected, unless the railways 
can afford to increase their mineral stock. 

We alluded, in a previous number of the Enorvegr, to the increase 
which has taken place in the trade of Liverpool. During the past week 
there has been an official report made, from which it appears that during 
the year 1856 there had been 1,703 dwellings erected in the borough of 
Liverpool, against 1,355 in the previous year. This is the largest number 
of dwellings which have been erected in one year since 1846, when the 
number was 3,460. The increase during the past year had been chiefly in 
houses varying in rent from £20 to £40, which have become occupied as 
soon as finished, thus showing that this class of houses is in demand. Six- 
teen warehouses and eighty-one manufactories and offices have been erected 
during the year. The custom-house returns show a very satisfactory ex- 
port trade from the north-east ports in December. Newcastle sent 79,843 
tons of coals and 7,199 tons of coke over sea in December, as compared 
with 53,336 tons of coals and 6,567 tons of coke in December, 1855; 
Sunderland, 33,575 tons of coals and 1,867 tons of coke as compared with 
15,590 tons of coals and 342 tons of coke in December, 1855; the Hartle- 
pools, 25,481 tons of coals and 737 tons of coke, compared with 15,025 
tons of coals and 788 tons of coke exported in the same period of 1855. 
The value of goods other than coal or coke exported from Newcastle, in 
December, was £48,777; December, 1855, £44,451: increase, £4,326. 





The Hartlepools, December, 1856, £220,876 ; December, 1855, £80,778: 


i £140,098. Middlesbro’, December, 1856, £27,971; December, 





pupils of which obtained Royal Agricultural Society's prizes, defeating 
practical farmers. These people's colleges would in the future have an ex- 





1855, £14,635: increase, £13,336. Sunderland, December, 1856, £2,239 : 
, 1855, £1,352: increase, £887. 


We last week gave a portion of the proceedings of the annual meeting of 
the Association for the Prevention of Steam Boiler Explosions established 
in Manchester, which extends its operations throughout Lancashire. We 
have now the pleasure of extracting a portion of the interesting report of 
the chief inspector Mr. Longridge :— 

“Tinfer that danger will exist whenever heat is communicated to a 
boiler above the water level, either from the water being allowed to fall too 
low, or from the external flues being carried too high —either of these pro- 
ducing the same effect. To provide against this danger, I should recom- 
mend every boiler to be provided with effici fusible plugs, or safety 
valves, connected with floats, either of which should be arranged to come 
into operation and allow the escape of steam before the water could reach a 
dangerous level. I must next make a few remarks on the construction of 
boilers. It will be seen that the majority of boilers in this district are of 
the Cornish or flued construction, which, from their adaptation to a higher 
pressure than wagon and butterley boilers, have, to a great extent, super- 
seded these, and though inferior in strength to plain cylindrical boilers, 
generally receive the preference, on account of their superior economy in 
generating steam. The weakest points in these boilers, as is well known, 
are the flues, which, in case of deficiency of water, are very liable to 
collapse. It has not been satisfactorily ascertained what pressure such 
flues are capable of sustaining, but by some late experiments it has been 
proved that the strength of cylindrical vessels subjected to external pres- 
sure is in the inverse proportion to their length—a fact which seems 
hitherto to have been unknown, or at any rate disregarded. 

“It seems, on this account, advisable in high-pressure boilers of this 
construction, to strengthen the internal fiues, if of considerable length, by 
external rings of T or angle iron, or (which, in my opinion, would be pre- 
ferable), to join the plates with flanged seams, commonly known by the 
name of ‘ Adamson's patent seams.’ In regard to the evaporating power of 
boilers, the true test of the merits of a boiler is the weight of water eva- 
porated per Ib. of coal under a given pressure, and in a given time, which 
can only be ascertained by means of an accurate water meter. The 
subject of smoke prevention has received considerable attention, and, 
although the progress which has yet been made in this direction is very 
limited, it is gratifying to find that a more perfect knowledge of the sub- 





ject has had the effect of removing much of the prejudice which hitherto 


existed. Although, as I have already stated, nu explosion has occurred 
to any of the boilers under our inspection, there have not been fewer than 
31 boiler explosions in Great Britain in the course of the year, causing the 
loss of 58 lives, and serious injuries to 70 other individuals.” 

Of engines which have been indicated, the results are given in the 
report. 

“The economy of high-pressure steam is now generally admitted 
but there appears to me to be much misapprehension as to the source 
of this economy. In condensing engines, the steam should be cut off 
at such a portion of the stroke that, at its termination, the pressure 
of the steam will be reduced by expansion to 8 lb. or 10 lb. below, 
that of the atmosphere, previous to passing into the condenser; other- 
wise the steam has not done its full work. It, therefore, i be re- 
quired to expand the steam to this low pressure, say 7 lb. total pres- 
sure, and the valve be arranged to cut off at one-fifth of the stroke, 
the initial pressure should be 35 Ib., or 20 Ib. above that of the at- 
mosphere, and if 10 lb. additional be allowed in the boiler, which is 
more than absolutely necessary, we have 30 Ib. per square inch, 
beyond which there is no advantage in raising the steam for this 
class of engine, cutting of at one-fifth of the stroke. 

“What is chiefly required to improve the condensing engine, and make 
it equal in economy to the compound engine, is a simple variable expan- 
sion motion capable of regulating the supply of steam according to the 
load, without any reduction in the initial pressure, an evil to which most 
engines are now subjected by the action of the throttle-valve.” 

A new mining company has just been established in Derbyshire, under 
the presidency of Sir Joseph Paxton, M.P. It is for the working of the 
Wren Park and Culver Sough mines, and as the sett is in a rich mineral 
field, great results are expected from this undertaking. 

The manufacturing trades of the week have been firm and prices steady, 
and altogether an improvement may be noted in the cotton and woollen 
trades. 

The stringency of the money market has affected local stocks and shares 
and business has not been so buoyant as usual. 








THe DWELLINGs or THE Lonpon Poor. — Public attention is 
at last being practically aroused to the unhealthy influence of the 
close and crowded habitations of the London poor. All our modern 
street improvements and alterations have hitherto only tended to in- 
crease the evil. The crazy houses, long tenanted by the poor, are 
supplanted by grand shops and warehouses “ tow’ring to the skies,” 
whilst the former inhabiiants are driven to herd more closely together 
in neighbourhoods already over-crowded. It resembles that method 
of hunting where the game is included in a circle of keepers, narrow- 
ing and crowding together the luckless deer, until the work of the 
hunter becomes sheer slaughter. Unfortunately the chief sportsmen 
in our human preserves of London are cholera and typhus. It is 
now proposed to open out two new streets through districts thickly 
inhabited by the poor (in Southwark, and on the north-west side of 
Covent-garden), without any adequate provision being made for 
lodging those thus driven from their abodes. The working man, 
worn out with his day’s toil, cannot walk miles away to his home ; 
he is therefore compelled to take up his abode in some pent-up and 
unwholesome court or alley near at hand, where no sunbeam pene- 
trates and no current of fresh air circulates; where his health will 
sufter, his children droop, and his morals be contaminated by the 
communion into which he is driven by his own poverty and tbe in- 
difference or the greed of others. The result is, that a person 20 
years old, residing in one of these crowded localities, can only expect 
to live till 40, or 20 years less than is the average expectation of life 
throughout England, whilst the death rate is exactly doubled in 
the most thickly populated districts. Nor is the evil one that can 
be expected to diminish, for it is stated that the increase in the 
number of working men and mechanics in London is at the rate of 
20,000 a-year. It seems singular that the ratepayers have not impe- 
ratively insisted on some improved dwelling-places for the lower classes, 
since it is obvious that any diminution in the amount of sickness 
and death amongst them would correspondingly relieve the poor-rates. 
Stil more strange, in this money-making age, is the neglect of the 
fact that comfortably-arranged and well-ventilated habitations for the 
poor, like the “ model lodging-houses” already established, prove 
most profitable investments. Yet, during the past year, not one of 
these establishments has been erected. We perceive that it is now 
proposed to establish one in a very crowded district in the Strand. 
Miss Burdett Coutts, with a discriminating liberality which, though 
usual to her, is unusual to others, has subscribed £1,000 towards the 
capital, the interest accruing therefrom to be devoted to charitable 
purposes. The building is to be erected by a company (enrolled 
under the Limited Liability Act), and the capital is nearly subscribed. 
We trust it may prove the precursor of many similar institutions to 
atiord healthy dwelling-places for the working classes.— Lancet. 

CHATHAM Dockyarp.—Several extensive improvements ar 
alterations are being carried out at Chatham Dockyard, which, when 
completed, will make that establishment the most commodious 
Government dockyard in the kingdom. One of the principal im- 
proyements now in progress is at No. 7 granite slip, which is te be 
Cocshened 60 feet, giving a length of 330 feet. In order te give & 
solid foundation to sustain the immense weights which will de laid on 
this slip, an immense number of piles have been driven, on which is 
laid a bed of concrete 15 feet in depth to receive the granite floor. 
The width of this slip will be 80 feet. The roof is of galvanised iron 
supported on iron columns. No. 2 dock is also in course of being 
lengthened to 560 feet, and will be the largest dock of any belonging 
to the naval establishments. Considerable difficulties have been ex- 
perienced during the progress uf this work by the constant breaking 
in of the water, to remedy which two powerful steam pumps hav : 
been erected, which discharge four tons of water per minute day an 
night. A new workshop for the convicts has been erected at the 
eastern end of the dockyard, 240 feet in length and 30 feet in width, 
contiguous to wh.ch is a double range of buildings for cement mills, 








the machinery for which will be erected this week.— Times. 
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MENTAL CALCULATION. 
By GrorcE Parker BIDDER. 
Concluded from page 81. 

Before concluding, I will, with your permission, make a few 
remarks on the mode by which the faculty of calculation can, in 
my opinion, be beneficially applied in our own profession. Now 
to do this it is requisite especially that you should have a clear 
idea of the facts required by mental arithmetic,—of some of the 
facts connected with the laws of mechanics,—and considerable 
experience in the practice of the profession. The power of mental 
calculation has undoubtedly been of the highest importance to 
me, and has compensated for many defects in my professional 
education. That power was, moreover, the means of introducing 
me, at an early period, into a particular branch of our profession 
—that of Parliamentary Inquiries,—and nearly the first occasion 
on which I was engaged before a Committee of the House was 
on the original Manchester and Liverpool Bill. I was then an 
assistant to the late Mr. Henry Robinson Palmer, who was 
engaged for the canal interest in opposing the railway. The late 
Mr. Adams, who was connected with the Duke of Bedford, 
Mr. Serjeant Spankie and Mr. Brougham, were counsel for the 
bill, and the present Mr. Baron Alderson was in opposition. 
I contrived, on that occasion, to make myself very disagree- 
able in suggesting matter for cross-examination, and a curious 
incident took place. When the bill arrived in committee 
in the House of Lords, Mr. Adams suggested to their 
lordships that I should not be allowed to remain in the 
room, because “ nature,” he said, *‘ had endowed me with par- 
ticular qualities that did not place my opponents on a fair foot- 
ing with me. That suggestion was not entertained by their 
lordships, and I was allowed to indulge my “ particular quali- 
ties,” throughout the whole of that inquiry, although my oppo- 
sition was, fortunately for all of us, utterly unsuccessful, in 
spite of my best efforts. The bill I was opposing was carried, 
and I believe it was, in a great degree, owing to the success of 
that bill, that we are now enabled to meet together in such 
numbers in this institution. 

There is another instance in which I applied my knowledge 
with some success, and it occasioned some amusement, as will be 
recollected by several friends here, who were present on the 
occasion. The Northampton and Peterborough Railway Bill 
was violently opposed by a compact body cf landowners, 
Among other objections to the bill, the effect of the works on 
the floods, in that valley, was particularly insisted on, The 
great objection was not so much that we should embay the flood 
waters while they were in a state of motion, but that, when the 
flood abated, the water would be retained on the land, so Jong 
as to chill and injure the vegetation. As you well know, 
learned counsel when they think you cannot give them a definite 
answer adopt a particular style of cross-examination, somewhat 
to this effect: they ask, “ Will you undertake to say that the 
flood water will not be retained for a week ? and when the wit- 
ness replies, “I do not think so ;” they will say, “ Will you un- 
dertake to say it will not remain there for a fortnight, or three 
weeks?” and so they go on, till they make out that your 
opinion is worth nothing. Mr. Serjeant Kinglake asked 
me such a question, and I determined I would give him a bond 
fide answer. I took the Ordnance map and measured the area of 
the land in question, taking care to obtain a fullarea, so that he 
could n,t trip up my reply in that direction. I forget the exact 
figures, but assuming it to be 200 acres, I said, “1 will take 9 
million of feet as the area of 200 acres (which is also an excess), I 
will ass ume that the depth of the flood is 3 feet (which is also an 
outside quantity), that makes 27 millions of feet upheld on this 
land.” ‘I'he question was, “ How rapidly will that pass through 
the bridge?” Tke bridge had, say 1,000 feet of water-way, the 
head I insisted on, which would be the maximum head occasioned 
by the retention by the piers of the bridge, was 3 inches; the 
theoretical velocity due to that was 4 feet, and the practical 
velocity was 24 feet; this gave 2,500 cubic feet per second; I 
therefore immediately answered, that “the flood would be upheld 
for three hours !” Now I was perfectly well aware the learned 
counsel could not test the process, but at the same time I was 
determined not to leave anybody the means of picking a hole in 
my garment, so 1 gave a bond fide result, to the manifest discom- 
fiture of my friend of the long robe: and another learned 
counsel, with the usual amiable desire of helping “a lame dog 
overa stile,” suggested (when he saw how they were taken aback), 
that, perhaps, his learned brother might get an equally satisfae- 
tory answer if he asked me, how many fish went through in the 
same time ? 

An instance of practical utility would be this: a fact to be 
registered in the mind is, that approximately 220 cubic feet of 
water will flow, per minute, through a pipe of 12 inches diameter 
at an inclination of 1 in 100. Now from this fact there is no 
difficulty in ascertaining, approximately, the quantity of water 
flowing through any sized pipe, at any inclination. Assuming 
the inclination of a pipe of 3 inches diameter to be 1 in 400, the 
general laws of hydraulics demonstrate that the velocity will be 
reduced one-half by the lesser inclination, and one half by the 
lesser diameter, the two combined reducing it to one-fourth in 
velocity ; and the diameter of 3 inches as compared to 12 inches 
giving an area of one-sixteenth, the result would be that the 
flow would be reduced (approximately) to one sixty-fourth, or 
be about 34 feet per minute. 

I cannot recommend, that the engineer should rely impli- 
citly upon this mode for ascertaining the details of his plans or 
designs, but it will enable him, in times of leisure, to arrive at 
the outline of his plan, in the same manner that the artist pre- 
pares a sketch of his picture, and subsequently fills in the details. 
_ An incident which occurred lately illustrates forcibly the way 
in which mental arithmetic may be made to afford rapid and 
valuable approximative results, without having recourse to com- 
plicated formule or to books of tables, in a case to which they 
appear peculiarly applicable, and thereby suggesting methods of 
verification and of experimenting in questions of considerable 
practical importance, 

I recently accompanied our President to Manchester, where 
we witnessed some interesting experiments in gunnery, then 
being made by our member, Mr. Joseph Whitworth. In one of 
the trials a gun was laid at an inclination of 1 degree 30 minutes, 
in a gallery 500 yards in length; on firing, the balls were ob- 
served to pitch ona level with the points from which they started. 

It occurred to me to endeavour to ascertain the velocity of 
the shot. I did t by this process :— 
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500 yards. 


A being the point from which the shot started, and B the spot 





gravity, it would after traversing 500 yards reach the point C. 
From this mode of considering it, we may calculate the distance 
C B, for A B being the radius of a circle= 500 yards, we have 
the entire circumference = 3,140 yards nearly, and since 1°30 is 
3140 
240 





the ,}, part of 360, we have 

feet for the length of C B. 
Now the effect of gravity, when acting, is to make the shot fall 

from B to C, or through this height of 39°25 feet, and the time 


= 13 yards 3 inches = 39°24 


ae 39°25 ©6625 
occupied willbe 3975 _ <= = 1 ,°, second, but as sound 


travels atthe rate of 1,140 feet per second, the noise of the shot 
striking the far end would take 1 seconds in traversing the 500 
yards to reach the point whence the gun was fired and where we 
were standing, and therefore the whole interval between the 
firing the shot andits fall being heard would be about 3 seconds. 
This result could therefore be tested, and when tried by the 
president with a stop-wateh was proved to be quite correct ; and 


150! 
hence the mean velocity» of light was = “ feet = 960 feet per 
?, 


second, “ 

It now only remains for me to lay before you the mode by 
which, I think, mental arithmetic should be taught ; though you 
will doubtless, to some extent, have already formed a general 
idea, from my remarks, what that method should be. 

I think it nrost essential that numbers should be taught before 
figures—that*is to say, before their symbols and probably even 
before the letters of the alphabet ‘are learnt. The first step 
should be to teaeh: the child to count up to 10, and then to 100, 
He should then be-instructed to form his own multiplication 
table, by connecting rectangular pieces of wooed, shot, or mar- 
bles, or any symmetrical figures: probably marbles may be the 
best, as they are the very early associates of the child, and may 
be considered in some degree as his playmates; and will therefore 
be likely to form the most agreeable associations in his mind. 
Having formed these rectangles he will be enabled, by his pre- 
vious experience in counting, to reckon the number of pieces in 
any rectangle, and thus to demonstrate to himself all the facts 
of the multiplication table, up to 10 times 10, Having thus 
acquired the multiplication table up to 100, he should then be 
taught to count up to 1000 by 10’s and 100’s, It would not 
then be difficult to teach him to enlarge his own multiplication 
table. In the first place he would have no difficulty in multiply- 
ing 10 by 17, because he will be quite familiar with the fact that 
10 times 10 are 100, and 10 times 7 are 70, and adding them 
together will give the result, represented by 170. It will then 
be easy so follow this by multiplying 17 by 13. He knows 
already that 10 x 17 is 170 and that 3 times 10 are 30, which 
added gives 200, and that 3 times 7 are 21, which added gives 
221, the result required. By patience and constant practice in 
this way, he would gradually be taught to multiply 2 figures by 
2, and eventually 3 figures by 3. After this he will be led upon 
the same principles to the application of his faculties to the other 
rules of arithmetic. 

But I would suggest that this mode of proceeding presents 
advantages of much greater importance than even the teaching of 
figures; for far beyond the mere facilities in computation would 
be the advantages afforded by the opportunity of making this 
branch of education conducive to the highest objects to which 
education can be directed ; that is, to the cultivation of the rea- 
soning powers in general. 

I would therefore introduce a boy, through this means, to natu- 
ral geometry and algebra, By placing shots, or any small sym- 
metrical objects on the circumference and the diameter of a circle, 
he would be able, by actual observation, ao satisfy himself of 
their relative proportions. He might simultaneously be taught the 
relation of the area of the circle to the area of the square. He 
might also be taught the beautiful problem, that the square of 
the hypotheneuse equals the squares on the other sides of a right- 
angled triangle—that the areas of all triangles on the same, or 
equal bases, and between two parallel lines, are equal. Of these, 
and many other useful facts, he would satisfy himself, long before 
he could appreciate the methods by which they are demonstrated 
in the elementary works on mathematics. Advantage may also be 
taken of this mode to develop many other ideas connected with 
geometry, as, for instance, that all the angles subtended from 
the same chord in the circle are equal. This might be shown 
by having a small angle cut in pasteboard, and fitted to every 
possible position in which two lines could be drawn within the 
circle upon the same chord. Hemight also be taught that the 
rectangles of the portions of any two lines intersecting a circle 
are equal. On this point I need not enlarge, because to all of 
you it will be apparent, that many other useful properties might 
be thus imprinted on the youthful mind. So again, as-regards 
the series I have mentioned—the stones in the basket for in- 
stance, and also the summation of the series 1+34+5+74+9: 
the summation of this series is equal tothe square of the number 
of terms required to be summed up. If the learner once 
acquired a feeling for the beauty of the properties of figures«— 
surmising that he had any taste for arithmetic—the discovery 
of these facts by his own efforts might incite him to farther 
investigations, and enable him to trace out his own path in the 
science. 

I would again, however, observe, that I should despair of any 
great success in the pupil’s progress in the science of arithmetic 
if he didnot commence before he knew anything of symbols, 
and if his first conception of numbers: was not derived from 
their real tangible quantity and significance, 

I fear that the remarks I have made gay not have been quite 
so clear as might have been desirable ; but if they should lead 
to any practical or useful result, I shall be amply repaid for the 
exertion which I admit it has cost me, in making the attempt to 
elucidate the subject ; and if I have been at all successful I am 
bound to confess that it will be chiefly owing,to-the kind, gene- 
rous, and sympathising support with which you have been 
pleased to encourage me. 

Before, however. I cease to occupy your attention, I have one 
observation to make of a personal nature. You may think that 
I attach much more importance to the science of arithmetic than 
it is justly entitled to. If, however, that be so, you must at the 
same time admit that I have reason forthisfeeling. It isto that 
science that I am indebted for the friends who encouraged my 
early career, as well as for those who afforded me the benefits of 
the comparatively small amount of education I received; it pro- 
cured me the friends who opened to me, in manhood, the paths 
in the profession to which it is my pride to belong; more than 
all, it has secured me the inestimable friend who now presides 
over us, and giving me confidence and the power of analysis, it 
has materially aided in raising me to the position I now 
hold. Every scene, however sunny, has its shadow, and I fear 
that though I have had strong and steadfast friends, still, pro- 
bably in consequence of some infirmity of temper and the habit 
of early independence of thought and self-reliance, I have not at 











all times studied, with the care I ought to have done, the feelings 
of my brethren in the profession, and thus I have not attained 


| with all of them the popularity I could desire. 1 hope, how- 


ever, that my career will not close before a better feeling is 
established with all of them ; and especially with those who are 
associated with me in this institution, of which I have been a 
member for upwards of thirty years. 


en 


EXPERIMENTS AT MESSRS. DRAY. AND CO.’'S BEET- 
ROOT DISTILLERY, FARNINGHAM, 


THREE Examiners of her «Majesty's Excise are at this time in 
attendance at Farningham, near Dartford, in the county of Kent, 
superintending a: beetroot and mangold-wurzel distillery, 
erected by permission for experimental purposes by Messrs. 
William Dray and Co., of Swan-lane, London, on Mr. Dray’s 
farm at Farningham. At this distillery the advantages of agri- 
cultural distilleries will be largely and amply tested. Mr. Dray 
is feeding some hundred sheep and a number of bullocks on the 
residues of beet after distillation—a system which has been 
pursued with great’suecess on the Continent. Two millions 
sterling in value of beet-root spirits were distilled in France last 
year, while in 1853 only twenty thousand pounds’ worth was 
distilled. There is a peculiarity in the system pursued at 
Farningham, which is so contrary to all received notions on the 
subject that we will describe it. Instead of macerating the beet 
and distilling the wort, the beet-root is cut into long thin strips, 
one inch wide by an eighth of an inch thick, by means ofa 
cutter, cutting three-quarters of a ton in half an hour. It is 
them placed in vats, containing three-quarters of a ton each, and 
300 gallons of a wort formed by macerating a certain quantity 
of beet at the commencement of the operations, and which wort 
is used for the same purpose during the distilling months, which 
are from September 15th to April 15th in France, and from 
October Ist to May Ist in Belgium and Germany, for during 
these months the beet and mangold-wurzel are in the best state 
for distillation, After the slices are placed in the fermenting 
vats, about a quart of sulphuric acid is added to each vat. 
Fermentation sets in rapidly, and in twenty-four hours the slices 
are in a fit state for distillation. They are then withdrawn from 
the vats, and placed in upright cylinders of iron in Mr, Dray’s 
distillery, which is calculated to distil five tons of roots in the 
twenty-four hours. ‘The cylinders are six feet high and two feet 
in diameter. The slices are placed upon diaphragms, or plates 
of iron pierced with holes, ten in each cylinder. The cylinders 
are then hermetically, closed a current of steam is then let into 
the bottom of No. 1, and in three-quarters of an hour a raw 
spirit resembling small still whiskey is produced at proof. This 
spirit is allowed to run over till it falls to twenty under proof, 
when the steam is conducted from No, 1 into No. 2 cylinder, 
the escape of the alcoholic vapour being shut off. Thus the 
slices in No. 1 cylinder are completely deprived of their alcoholic 
matter by continuing the current of steam through them, and 
carrying it on into No. 2. In three-quarters of an hour the escape 
pipe for conducting the alcoholic vapour from No. 2 to the 
worm being open, No. 2 begins to run off at twenty over proof, 
is again allowed to run down to twenty under, when the escape 
pipe is again shut, and the steam from No. 2 conducted into No, 
3. In three-quarters of an hour the spirit again runs off from 
No. 3. In the meantime No, 1 has been emptied of the slices 
and refilled, and the steam from No. 3 is allowed to enter No. 1, 
The spirit is collected into casks, and in the French distilleries 
is passed through a rectifying still ordinarily on two days in the 
week, and the produce is a perfectly neutral spirit of any re- 
quired strength. We see by the foreign news in the Times of 
Wednesday that the spirit is in greater request in France than 
the grain spirits. This industry has caused a complete revolu- 
tion in farming in France. In the districts of Valenciennes and 
St. Quentin, where it most prevails, the number of bullocks 
fattencd has increased from eleven thousand to seventeen thou- 
sand, and the sheep fattened from seventy thousand to a 
hundred and forty thousand. The amount of corn sown has 
also nearly doubled. As this production of food for cattle has 
greatly increased the production of manure, it has caused its 
usual results—a greater production of corn—Mr. Dray has 
kindly offered to allow persons to inspect his distillery on 
obtaining a card at his warehouses in Swan-lane, and the director 
will give every information which can be desired.—Civil Service 
Gazette, 








EIVES’ MACHINERY FOR EXTRACTING OIL FROM 
SEEDS. 
PAPENT DATED 12TH JuNE, 1856. 

In carrying out this invention the seeds are taken from a bin and 
introduced into the crushing apparatus; from thence the crushed 
seeds pass through pressing machinery to extract the cold-pressed 
oil, and thence the partially formed cake passes into a heating and 
reducing apparatus, where it is prepared for a subsequent pressing by 
suitable machinery, which takes out the remaining oil in the crushed 
seeds, which remainder is called hot-pressed oil. From the hot- 
pressing machinery the oil cake passes under a knife, which cuts it up 
into conveniently shaped pieces to be readily removed. The seeds 
may therefore be said to be introduced into the machine at one end, 
the cold and hot-pressed oil extracted at different points of their 
passage, and the oil cake removed in slices at the other end, the whole 
operation being a continuous one, without any handling being required 
except that neeessary for the removal of the cake. Fig. 1 is a central, 
vertical, longtitudinal seetion of the machine; Fig. 2 represents a 
vertical transverse section, taken at the line z, x, of Fig. 1; Fig. 3 is 
a front view of one of the rollers detached; and Fig. 4 is a view of 
the other side of the stave shown in Fig. 3. The operations may 
be described as—Ist. Feeding the seeds. A, Fig. 1, is a tube or 
spout of the same width as the rollers, gading from the bin or hop- 
per where the seeds are kept to the crushing rollers B, b, B, B, of 
which there may be any suitable number. A steam pipe C connects 
with the tube or spout A for the purpose of introducing steam among 
the falling seeds to moisten or saturate their hulls, filling up their 
pores, and destroying their capacity for taking up oil. This previous 
moistening of ‘the hulls of oil seeds not only facilitates their after 
separation from: the interior oily portions of the seeds, but, having 
taken up all the moisture which they can absorb, they are enabled to 
resist the entrance of oil, thus considerably increasing the yield. The 
seeds being properly moistened and crushed or reduced between the 
roller B, B, &c., drop down upon an endless belt D, which passes 
acound the rollers E, F. Above the roller F are arranged two other 
rollers G, H, similar in construction to those E, F, around which 
passes an endless belt. J is a friction or bearing roller pressing the 
belt D in contact with the roller F to prevent slipping, and also to 
»ress any superfluous oil which may adhere to the belt into the roller 

. K is a similar pressing roller performing a like office for the 
roller H. These pressing rollers should be so hung that their pressure 
may be adjusted to suit the character of the work to be done. The 
rollers F, H, are made of staves b, 6, &c., and have small holes or 
openings leading from their outer surfaces towards the interior of 
the rollers. These opening icate with other longitudinal 
openings, furrows, or troughs cut in the sides of the staves before 
putting them together, which form ducts for the oil, and lead it out 
at the ends of the rollers, whence it drips into a proper receiver L, 
The belts I, D, are made of heavy hair cloth, either woven or felted, 
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or of any other suitable, porous, and strong material, and may, if 


HW 


found necessary, have a facing or lining of other material to give them | 


additional strength and to prevent the oil cake from clogging up the 
hair cloth. 2nd. First, or cold pressing. The ground material, as 


before stated, drops upon the belt D, and is carried on the belt | 


between the rollers F, H, which press out a great portion of the oil, 
the cake passing on to the conductor M, and thence into the machi- 
nery to #* hereafter described. The oil thus expressed from the 
material is termed “ cold-pressed.” It passes through the hair cloth 
belts I, D, into the openings in the cylinders and through the ducts 
leading to the ends of the cylinders, where it runs out. To prevent 
the oil from remaining in the cylinders the following arrangement is 
made—viz., the cylinders are divided into quadrants, or greater or less 
sections, and a stave or stop c is introduced at the end of each section. 
The grooves or furrows on the sides of the staves may then in- 
cline both ways from the centre of the rollers, as seen in Figs. 3 and 4, 
the serics of goooves of each segment terminating against the stop c 
of each segment. These stops then direct or force the oil to the ends 
of the cylinders, whence it drips into the receiver. 3rd. Heating and 
reducing. ‘The operation just described extracts the cold pressed oil, 
the heating and reducing operation follows. From the conductor M 
the material passes into a hopper N, and thence into a cylinder O, 
within which a roller P turns. Below the shell or cylinder O is a 
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steam chamber Q, into which steam is admitted through the pipe C, 

for heating the cylinder and the material within it, which is being | 
reduced from the cake into small particles. ‘The roller P is provided 
with scrapers d (Fig. 2) which are forced out by springs against the 
inner periphery of the shell O, to scrape off all adhering particles. 
The inner periphery of O is also provided with a scraper e for clean- 
ing the roller P. f Fig. 2, is a shield over the steam inlet to pre- 
vent the material from choking up the steam way. The object of | 
hanging the scrapers d to springs is, that by means of a cam ledge on | 
the outer shell O, they may be forced into the roller P when they 
pass the shield or the scraper e, and when they have passed, spring 
out against the inner periphery of the shell to scrape it clean, The 
lower portion of the shell O is furnished with friction rollers g, ranning 
the whole length of the shells, on which the roller P bears and moves | 
to prevent the roller from pressing too much or packing the material | 
in the bottom of said shell. Besides the motion of the roller P around | 
its axis, it has a longitudinal reciprocating motion caused by the fric- 

tion rollers A, ¢, one at each end thereof, bearing against cams cut in | 
the ends of the roller P. By this means the material is rubbed and 

reduced in contrary wavs while it is being prepared for the hot- | 
pressing process. 4th. Hot-pressing. The reduced or digested and 

heated material passing out of the end of shell O, drops on to a | 
heavy hair-cloth belt R, which passes around two rollers 8, T. Above | 








FOR EXTRACTING OIL FROM 


OLEAGINOUS SEEDS. 
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these rollers are two others U, V, around which passes an endless belt 
W of leather or other impervious material. These two belts R and 
W being brought into close proximity between the two rollers T, V, 


| press out the oil remaining in the material, which is carried through 


between the belts. The roller T in its construction and operation 
may be like those F, H, before described, so that the oil may pass 
into the roller, and thence through suitable ducts to its ends, and drip 
into a receiver X placed belowit. The roller V is simply grooved to 
give the belt W a better hold and prevent its slipping. After the 
material has passed between the rollers V, T, it passes in between and 
is a second time pressed by the rollers Y, 'T, the roller Y being con- 
structed in all essential particulars like those F, H, T, and having a 
hair-cloth belt K passing around it, and around a roller Z above it. 
The oil pressed out between Y and T, drips into a receiver / placed 
below the roller Y. m,n, are two bearing rollers, which should be 
made adjustable so as to regulate the pressure between Y and T. 
This completes the hot-pressing, and the cake passing along the bed 
p, comes under a roller 0, provided with knives or cutters ‘, which cut 
the cake into pieces suitable for handling. The belts D, I, have 
been described as made of hair-cloth, and lined or faced with other 
material to strengthen them. _They may also have a backing of 
heavy woollen or worsted material, which, while it allows the oil to. 
pass through the belts, does not admit of its ready return. 








LUCE’S IMPROVED 


BROADCAST SEED SOWER. 
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THe eens figure is a perspective view of a machine for 
sowing seed broadcast. The seed is sown by centrifugal force, being 
received from a hopper into the centre of two revolving wheels—like 
horizontal water-wheels—and the seed is thrown out at the pany 

Y 


in a circular shower through channels, thus distributing it pe 


| 


In the hollow spouts conveying the seed from the hopper to the 
sowing wheels, there are slide valves with ports in them, which are 
adjustable to cut off at different length of stroke, and thus regulate 
the exact quantity of seed sown. 4] 
A, A, are the angle bars, to which the pole of the carriage part is | 


| held firm in its catch in the plate 8. 
| rotates the seed wheel W. 


attached. B, B, is the framing. C is the driving wheel, with an 
inside cog rim wheel, D. The two wheels of the cart are exactly 
alike—duplicates of one another. There are two sowing wheels, and 
two conducting seed spouts exactly alike. A description of the one 
will convey an exact idea of the construction and operations of the 
other. The wheel C, like that of a common cart, turns on its axle. 


| Eis a small pinion, secured to the end of a small shaft F, which is 


supported in a bearing on the frame at its innerend; at its nigh end 
in a sliding bearing secured to the foot g, of the lever G. This lever 
has its fulcrum pin, H, passing into a small arm supported on the 
frame. 

On the small shaft F, there is a band pulley I, over which passes a 
cord, which is twisted, and then passes around a horizontal pulley 
on the shaft of, and under the sowing wheel W, and rotates it when 
the pinion E is in gear with the cog wheel D. On the inner end of 
the small shaft F, is an eccentric i, to which the connecting rod K, is 
secured, which operate the valves in the hopper trunk M, to regulate 
the quantity and distribution of the seed. 

L is the hopper containing the seed ; the spout M conducts the seed 
to the open centre of the wheel W. There are two slide valves in 
this spout, connected at their inner ends to the upper and lower ends 
of an arm N, which vibrates on a pin n, secured to a projection on the 
frame. The two slide valves in the spout move in the valve boxes 
P, P!, and their stroke is in unison, but in opposite directions. The 


| nigh valve rod p is drawn in while the upper valve is thrust in the 


other direction ; this is caused by the vibrating arm N, operated by 
the crank rod K, as the small shaft F revolves. The eccentric i is 
made with holes, for the crank pin to alter the throw of the eccentric, 
and change the stroke of the valves. Risa slide on the bottom of 
the hopper L, to close its opening, and to regulate its area 

The figure shows the machine in operation. The pinion E is in 
gear with wheel D, as the cart is drawn forward, and the lever G is 
The pulley I, by its cord, 
The grain passes down through spout M, 
from hopper L, through the ports of valves, P, P', being admitted 
through one and cut otf by the other, alternately, by the vibrating 
arm N, which is operated by the crank rods K. The seed falls into 
the wheel W, at its centre, and by centrifugal action is thrown from 
the centre to the circumference through the channels of the wheel, 


| sowing the seed in a perfect circle, and sowing evenly over a certain 


area as the machine is drawn forward. ‘The sowing wheels are 
supported on centre studs or shafts, which have their steps on a 
transverse brace underneath the frame. 

The two slide valves in the spout M,—the one cutting off and the 
other opening alternately — measure the quantity of seed to be 
discharged at every revolution of the wheels, thus regulating the 
amount to be sown per acre. 

A working machine sows a breadth of 32 feet of wheat or rye as 
fast as horses can walk with it ; it sows a breadth of from 18 to 25 
feet of lighter seeds, such as grass and clover. It is adapted for one 
or two horses, and will sow plaster, guano, &c., as well as seed. 





Tue Postav Drvisions.—Would it not be useful to mark either 
on or close to the name of each street the letter of the district to 


| which it belongs? Many of the names of the London streets might 


be renovated with advantage at the same time, for in some instances 
the letters seem to have dropped, and in others they are so weather- 
beaten that it requires young and sharp eyes to decipher them with 
comfort even iu the daytime. At night it is a hopeless task, for often 
the gas lamps are so arranged that not even a faint ray is shed upon 
the street mark ; and this circumstance is just as inconvenient for 
cab as foot mgers. Might it not be possible to devise some sort 
of lamp whieh would show us up the name of the street, and at the 
same time illuminate the footpath ?—T7he Builder. 
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In the brakes generally used on railways the pressure of the wooden 
blocks against the wheels is operated by means of a crank worked by 
an attendant. This invention consists in making use of the pres- 
sure exercised on the buffer springs of the wagons of a train when 
the engine driver shuts off the throstle valve which causes the brake 
of the tender to be tightened ; a resistance is thus produced ahead of 
the train, which is rendered available to lock up all the wagons 
provided with self-acting brakes, 

The illustrations represent the apparatus applied to a wagon. 
Fig. 1 is a front view of a brake wagon placed in a train between 
the tender and a passengers’ carriage; Fig. 2 is the plan of the 
same wagon, showing all the pieces of the apparatus. In order to 
cause the blocks to press against the wheels, by the pressure of the 
buffer’s spring, one or two levers a, a, are placed on the shaft A, 
which actuates the brake, the ends of the lever or levers touching the 
back of the buffer spring s of the wagon on each side of their slide 
guiding pieces, as shown in Figs. 2 and 4, the latter being a cross 
section of the wagon through the line C, D, of the plan. The buffer 
spring s bearing on the levers a, a, the brake is brought into action 
as soon as the buffers are pushed back. In pushing a train back it is 








evident that the same effect could not take place; but by a contri- 
vance, represented in the illustration, the very motion of the train is 
made to answer the same purpose. 0 is a forked piece attached to the 
back cross sleeper of the frame ; it is hinged so as to be brought down 
and to serve either as a bearing or stay to the shoulder of the driving 
or propelling rod, or to be raised so as to set it free. ¢ isa vertical 
lever, provided with a balance weight d; the lever c actuates the 
forked piece b by the help of the connecting rod e. <A cast-iron 
grooved wheel or block H of a particular shape, shown in Figs, 1 
and 3 (the latter being a cross section of the wagon through the 
line A, B, of the plan), is placed on one of the axletrees, and revolves 
with it ; this block is supported by two pivots on the axletree, which 
two pivots allow it to have a free motion when actuated by the ceu- 
trifugal force. A groove of a suitable depth is cut round into the 
block H. When the train is ranning, the position of the block H is 
modified by the action of the centrifugal force; the position of its 
grooved part, which was in an inclined plane to the axletree, is 
modified by the action of the centrifugal force ; the gooove is brought 
opposite to the leverc. The action of the balance weight d causes 
the forked piece b to be disengaged from the shoulder of the pro- 





BARLOW & WOODHOUSE’S IMPROVEMENTS IN CONNECTING ENDS OF RAILS. 
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Tats invention has for its object improvements in connecting and 
securing the ends of rails of railways. For these purposes the chairs 
employed are each made in two parts, which is not in itself new. 
The interior of the chair is formed to receive two “fish” plates in 
addition to the rail, and a screw bolt passes through the two jaws of 


the chair, through the rail, and through the two “fish” plates; | 


where joint chairs are used, the chairs are made wide, and have 
two noe through each of the jaws for screw bolts, so that one bolt 
passes through the end of each rail as well as through the “fish” 
plates and the jaws of the chair. The “fish” plates are also bolted 
to the rails by other screw bolts passing through them, and the 
patentees find it advaztegeous, when using “fish” plates in con- 








pelling hook, allowing the buffer’s spring s to recede; the brake then 


| can be pressed against the wheels by the effect of the buffers sliding 


inwards. On the contrary, when the train is at rest the block H is 
brought back ayainst the axletree by the action of two spiral springs 
4, 6, seen in Fig. 1; when in this position its longer diameter is 
opposite the lever c, thus allowing the forked piece b to remain 
between the cross end sleeper of the frame and the shoulder of the 
propelling hook. ‘The piece 6 becomes then the bearing point of the 
butfer’s spring, and this spring can then perform its usual work 
without imparting any motion to the brake. It will be understood 
that when in this last condition the train can be pushed backwards 
without the brake preventing it. There is also a repelling spring f 
working through arod g on one of the levers of the brake shaft. The 
object of this spring is to bring the buffer’s spring back to its place, 
and to release the brake. It prevents also the buffers from being 
pushed back, and consequently the action of the brake from taking 





place under a weak pressure. Figs. 5 and 6 are arrangements show- 
| ing how the brake can be thrown in and out of action by the hand; 
| in other words, the forked piece }, instead of being raised and lowered 
| by the action of the block H, can be acted upon by the hand lever m. 


necting the ends of rails of railways, to employ plates with two 
or more female screws therein, in place of separate nuts for each screw 
bolt used. 

Fig. 1 isa side view of parts of two rails connected together by fish 
plates, which are held and supported at their ends by chairs made 
each in two parts, and bolted together; Fig. 2 is a transverse section 
taken through the centre of one of the chairs, a, a, are the ends of 
two rails, which are connected together at their ends by the fish plates 
b, b; ¢, c, are the two half chairs which support the rails and fish 
plates; 4, d, are bolts which pass through the two parts of the chair, 
and also through the rail and fish plates, and clamp them all tirmly 
together; ¢, e, are other bolts placed intermediate of the two chairs, 
and passing through the two fish plates and the rail; ff, are 
sleepers. Those shown are of wood, but metal or other sleepers may 
be employed. Fig. 3 shows a joint chair arranged according to this 
invention, and also the ends of the rails and the fish plates held and 
supported thereby. In this case two screw bolts are used for clamp- 
ing together the parts of the chair. The fish plates and the rails 
aud one of these bolts passes through the end of each of the rails. 
lig. 4 shows parts of two rails connected together by fish plates in 
the ordinary manner, except that in place of having a separate nut 
for each bolt a plate g is used, having four holes g' through it, each 
of which holes is tapped with a female screw, so that the plate g acts 
as a nut to all the bolts passing through the fish plates. Fig. 5 isa 
horizontal section of part of Fig. 1, and it shows the way in which a 
plate y may be used in place of separate nuts for the botts ¢, e. 





Tux Loxpox, Bricurox, Anp Souru-Coast Rawway.—This 
company has issued a hand-book of by-laws, rules, and regulations 
for the use of their officers and servants during the present year—at 
all events bearing date January 1, 1857. A cursory glance over the 
contents will dispose the reader to credit the company with business- 
like arrangements, and a sincere desire to promote the safety and con- 
venience of passengers to the utmost of their power. A more minute 
inspection will not dissipate the impression, but, on the contrary, 

will infallibly deepen and confirm it. Every individual in their em~- 
| ploy, of whatever grade, from the station-master to the station por- 

ter—from the guard, signalman, engineman, and stoker, to the lowest 
| labourer on the line—has the rules and regulations he is expected to 
| observe clearly and unmistakeably pointed out to him, together with 
| the penalties following on neglect. These he is required to commit 

to memory, so that henceforth ignorance of orders can only be ac- 

counted a synonym for disobedience. The instructions with regard 
| to signals are of the simplest description, but providing against every 
| conceivable accident, whether in clear or foggy weather. Great care 
| is evidently taken to make the special regulations for doubled lines, 
| junctions, single line branches, tunnels, &c., as specific as possible. 
| There is also observable, so far as the public are concerned, a desire 

to have orderly passengers treated with every courtesy, while an ex- 
| cess of zeal in dealing with refractory passengers meets with no coun- 
| tenance—moderation and firmness on the part of all officials being 
inculeated. Altogether, the book is highly creditable to the manage- 
| ment, and well calculated to give the public contidence im the safety 
| of the line, every page bearing traces of consideration and experience, 
brought to bear not only for the benefit of the company, but also of 
| all who commit themselves as travellers to their care. 
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INSTITUTION OF CIVIL ENGINEERS. 
January 20 and 27, 1857. 

I. K. Brunet, Esq., Vice-President, in the Chair. 

Tue discussion on Mr. Window's papcr “ On Submarine Tele- 

graphs” occupied both evenings. 

A description was given of the two kinds of submarine cables 
employed—the simple cable composed of one wire in each non- 
conducting envelope, a certain number of them being laid down 
side by side, so that in case of a casualty occurring to one 
wire the others might be made use of; and the compound 
cable, wherein a given number of wires were covered by one 
envelope of iron wire. ‘The recent casualties occurring to these 
cables were quoted in support of the advantages offered by the 
simple cable: as, in consequence, the Calais cable, which was of 
the compound kind, being torn asunder by the anchor of a 
vessel during the late gales, there had ensued considerable in- 
convenience, until the transit of the messages could be arranged 
by another route ; whereas the simple cables, although partially 
injured, had never ceased to be capable of conveying mez 
It was not meant by this to assert, that the simple cable would 
he the best for the connecting link between the west point of 
freland and the United States; but the case was worth con- 
consideration at the outset of so important an undertaking. It 
had not been the object of the author of the paper to disparage 
the attempt to convey telegraphic messages to America, nor did 
he mean to assert that the speed would be so slow as to bea 
bar to profit; but be had given his impressions, derived from 
experiment, chiefly with the view of eliciting information, from 
those who had better opportunities of investigating the subject. 

It was remarked: that some additions were necessary to 
render the paper a complete report of the progress to the present 
time, and especially that the proportionate strength and weight 
of the different cables, and their construction, should have been 
given; the depth and character of the bottom at the various 
sites, and the manner of paying out, would have been interesting ; 
as also some information as to the power used in the experiments 
recorded in the tables ; the proportion between the power of the 
current and the different lengths and kinds of wire should have 
been examined. The chief point suggested for discussion was 
the difliculty of working, at a satisfactory rate, through such a 
length of cable as that now being constructed to connect Europe 
‘There was reason to believe, that the effects of 
the phenomenn of induction and retardation were ex erated, 
The electrical conditions of an underground wire coincided with 
those of a submarine wire. The first English underground line 
of any importance, coated with gutta percha, was that laid by 
the Magnetic Company, in 1851, between Liverpool and Men- 
chester, ‘The effect of induction manifested itself there, but 
Mr. Henley's instruments met the difficulty, and promised, with 
some modifications, to overcome any extension of it likely to 
arixe in the loner lines then contemplated. They differed from 
the old plan in the use of reversed currents of equal duration, 
and of high proportionate intensity, compared with the ordinary 
galvanic current. ‘This equality of time and force was a very 
important feature, for any difference was fatal to working through 
great lengths of wire affected by induction. In an instrument 
since contrived to work with rev «d currents from a galvanic 
battery, in which the duration of the currents varied according 
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as the signals, or pauses, were longer, or shorter, a short eur- 
rent was found not to be able to surmount the residual effects of 
a large one, and thus a proper neutralisation did not take place. 
The increase of induction by a current of great duration was 
might be practically seen by charging a 
some time; the return current, 
power than a brief current 





self-evident, and 
well-insulated wire for 
or dischar e, had then more 
from the battery itself on short circuit. On the exten 
sion of the undergreund system no cause for discouragement 
was found, as, with some alterations, the instruments worked 
admirably ; and instead of being limited, circuits had frequently 
been worked at the rate of four hundrea currents per minute, 
which would, from their length, only allow of ten currents 
being sent in the same time, if the theory advanced was sound. 
Some time since Mr. Charles Bright, in conjunction with Mr. 
Whitehouse, had made some experiments through two thousand 
miles of vy , connected so as to form a continuous circuit, 
terminating at both ends in the earth. Intermediate instru- 
ments were placed at each loop, to test the thorough action of 
the electrical waves through the entire length, and signals were 
clearly defined at a1 of ten to twelve words per mivute. 
Two large induction coils, three feet in length, excited by a 
powerful “Grove” battery of fifty pint cells, but connected for 
quantity in sets of teu, were used to generate the currents, 
which were very powerful. From all that had been shown in 
the paper, it was contended that no difficulty was likely to 
arise, in working from Ireland to Newfoundland, that could not 
be effectually dealt with. 

Portions were exhibited of the submarine cables leading to 
Calais and to Ostend, which had been ruptured during the 
recent gales by a vessel dragging her anchor, and hanging upon 
those cables consecutively. It was remarked, that though such 
force had been used as ruptured the iron wire and twisted it in 
a remarkable manner, the gutta percha covering of the copper 
wire was but little injured, and only exhibited a simple and 
clean section, all the rest of the covering being in as good a 
state as when it was first laid down, five years and a half pre- 
viously. 

It was observed, that although Mr. Crampton’s name had been 
prominently mentioned, «in connexion with the first successful 
and permanent application of submarine cables, he did not ‘n 
any way claim the merit of the invention, and was most anxious 
to bring forward the legitimate claims to priority of all those 
who had made tzeinvestigations upon which the system was 
based, and to give their share of merit to all who had co- 
operated with him, in the actual operation of laying down the 
first working cable. The invention, or discovery, resulted in 
fact from the combined investigations and experiments of several 
gentlemen, as had been observed in the daper; and in cor- 
roboration of this a tracing was exhibited of a drawing made 
for Professor Wheatstone in 1840, showing the submarine cabk 
in its details of construction, insulated by tarred yarn and 
covered with iron wire; and the mode of laying down and 
picking up was also shown, There could not be any doubt of 
the authenticity of the drawing, and it was known that Lutwiche, 
who made it, went to Australia in 1841, and had not since been 
in this country. It was always said of him that he had aided 
Professor Wheatstone in working out the mechanical details of 
the proposed system of submarine telegraphs, stated by the 
Professor, before a parliamentary committee, to be practicable. 

The names of Mr, Wollaston, an early labourer in the field,— 
of Messrs. Wilkins and Weatherly, who attended to the 
machinery for constructing the cable,—of Mr. Newall, who made 
the cable,—of Mr. Statham, who effected the gutta percha insu- 
lation,—of Messrs. Davis and Campbell, solicitors, to whose 
energy and confidence the ultimate success was so greatly due,— 
and of Mr. Brett, whose indomitable perseverance had kept the 
subject constantly before the public, were successively men- 
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ioned, and their respective shares in the merit of the sub 
marine telegraph duly apportioned. ; 
It was shown, that the experiments on the velocity of electric 


ced wires, made by Mr. Latimer Clark, 








currents on long subr 
and referred to in the paper, formed the subject of a lecture 
given at the Royal Institution by Professor Faraday, on the 
20th of January; 1854, and that the battery used consist 7 
360 pairs of plates (4 by 3 inches). It was nowhere men 

in the paper, that “by no appliance could any wire above a 
certain length be worked through,” but “ that although the 
difficulties of induction could be lessened, they could by no 
appliance be entirely avoided.” Though allusion had been made 
to the fact of overcoming to a certain point the effects of charge 
and discharge, due to induction, the inechanical appliances by 
which this was accomplished were not described in the paper, 
as they would be much more easily understood by a viva rece 
explanation. he first fact noticed was the necessity for an 
increased intensity in the current employed ; and the mazneto- 
electric telegraph, which gave currents of great intensity, 
direction to the last, 
the reverse 





and each eurrent in a_ reverse 
appeared to be very suited to submarine work, as t 
current assisted the di rge of the wire. An instrument 
invented to effect the same th nie battery 
shown and described. A key, upon being alternately pressed 
down and released, sent currents, first in one then in the other 
direction, which, acting upon an electromagnet at the other end 
of the line, caused a needle to deflect to the right or left, in the one 
ease making contact with a local battery, and in the other bre aking 
it. Other instruments for the same purpose were also des 
It was noticed that the inferences drawn from experiment 
several wires in one cable were looped wp into a single lengtl 
might be fallacious, becauze there would in that ease be current 
flowing in opposite directions, in immediate proximity to ea h 
other, and the induced eurrents would also be of an opp 
nature, and thus neutralise each other; and the effect of indu 
tion weuld, therefore, be very different to that upon a single 
insulated wire, of the same length, extended in a straight line. ; 
The question as to induction from wire to wire, in the experi- 
ment upon a length of two thousand miles, requir d some ex- 
planation. The greatest care and the most delicate apparatus 
were employed to ascertain if any error could arise from this 
cause, and the result was quite satisfactory. : 
The tables from which arguments had been ext ted against 
the successful working of long lines of aubmerine wire showed, 
Tt had been stated 
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forcibly, the weakness of those arguments. : ; 
that Professor Wheatstone proved the passage of an electric 
enrrent to reach the enormous speed of 288,000 miles per second, 
and the table gradually descended to only 18,000 miles, with 
other experiments on the same class of conductors. If the 
nature of the ex iting powers had been recorded, the statement 
would have clearly demonstrated that different proportions oi 
; The first experiments 





power produced very diilerent results, e 
were made with hich tension electricity, the last with current 
of greater quantity, and hence the difference. A statement by 
Professor Thomeon, of Glasgow, showed that the reasoning from 
theory, without regard to practical results, taught that a very 
much greater rate than that named in the paper would be 
attained in the line from Ireland to Newfoundland. 

This statement by Professor Thomson recalled the fact of the 
: 1 Whitehouse having exhibited the 
als at the rate of four per second, 












experiments of Mr. Wildi 
transmission of distinet sign 
through a greater length of underground wire than would be 
required of submarine wire to connect Ireland with Newfound- 
land, for the United States line. It was remarked that in the 
proceedings of the Royal Society (May, 1855), and in the report 
of the proceedings of the British Association, at Glasgow, in the 
same year, the theoretical objections now brought forward had 
been urged against the scheme, and satisfactory answers were 
given in the Atheneum of November 1, 185 


















wid in a paper read 
before the Royal Society in December, 1856, all the reazonings 
being derived froma actual experiment. 

irom these investigations it appeared that, without any 
direct trial in Jong subterranean or submarine wires, but by 
re ling 





reasoning on the known facts and measurements 
electric conduction through copper, and electric induction across 
solid isulators, there were strong grounds for confidence in 
expecting that a message of twenty words would not require 
more than seven minutes for its delivery, and that two hundred 
such messages could be sent during the day of twenty-four hours 
through such a cable as was proposed to be laid across the 
Atlantic. There was even reason to think that rate might 
be ultimately exceeded by the perfecting of the system intro- 
duced by Mr. Whitehouse. . 

In some experiments through a length of 1,600 miles of wire, 
made with varying battery powers, gradually increased by suce- 
cessive additions from 31 cells to sixteen times 31 cells, there 
was no sensible variation in the velocity of the currents, which 
was found on an average to be about 1,000 miles per second. 
There was, however, no constant velocity, as this depended upon 
the quantity of the battery, the thickness of the coating, and the 
size of the copper wire and the consequent induction that was 
going on between it and the earth. Subsequently, experiments 
through similar wires had been made, first with the voltaic 
battery, and then with the current induced by an electro-magnet, 
and a difference in the velocity obtained by the two means was 
indicated. The system of employing alternate currents or waves 
cf positive and negative electricity, which had been first accom- 
plished by means of Mr. Henley’s instrument, enabled greater 
speeds to be obtained through underground and submarine 
wires, and was the only one in use at the present day. By it 
two or three signals might be made to leave the hand of the 
operator before the first had been indicated on the distant 
instrument, 

It was explained that the difference in the observed speeds of 
electricity arose from the circumstance that the arrival of the 
electric wave towards its maximum power only was noticed, and 
not its commencement, and that this was dependent upon the 
power employed, as well as upon the peculiar conditions of the 
conductor at the time. The passage of an electric current was 
in reality instantaneous, for, electricity having no momentum or 
inertia, and being incompressible into a conductor, and capable 
of travelling through any length of line, it nust begin to flow out 
of the one end simultaneously with the application of the 
battery at the other. 

It was observed that the statement of Professor Faraday, that 
different and distinct waves of electricity might co-exist in any 
long submarine conductor at the same instant of time was fully 
borne out by the recent researches of Mr. Whitehouse. In a 
length of wire of 1,020 miles, three signals of a signal stroke bell 
had been distinctly heard after the hand had ceased to transmit ; 
and in a length of 498 miles two such signals in arrear had been 
heard. From some experiments which had been made with a 
view of arriving at the laws affecting the transmission of “electric 
signals in submarine conductors, it had been found that the law 
of the squares, as hitherto held, was totally inapplicable to the 
phenomena in question, and that the tendency was to approach 








much more nearly to the simple arithmetical ratio. With an 
amount of electric force inadequate as compared with the length 
of wire to be filled up, it was seen that the retardation occurring 
in the later portions of the transit would follow a gradually 
augmenting ratio, in proportion to the increasingly exhausted 
condition of the enfeebled current ; whilst if the amount of electro- 
motive force was greater, and more fairly related to the length 
ot wire to be excited, then a more uniform rate of propagation 
of the electric wave would obtain on the several portions of any 
given length of wire. With magneto-electric currents a rate of 
transmission two and a hali to three times greater than that of 
any voltaic impulse had been obtained, and there was this 
further advantage attending such currents, that the wire could 
never be overcharged from an inequality in the due succession 
of positive and negative currents. With regard to the subject of 
lateral induction from wire to wire, it was stated that a current, 
whose magnetic lifting power was equal to 18,000 grains, when 
set into a wire 166 miles in length produced in an adjacent 
parallel wire, of equal length, a transient current of only 
14 grains by lateral induction, or 1 in 10,000, a proportion insig- 
nificant in amount when compared with the full current under 
examination; and it was further proved by experiment to exert 
no influence on the rate of propagation. 

It was remarked that the subject under discussion involved 
two principal questions which should be discussed separately, 
numely, the mechanical one of insulating, shielding, and sub- 
merging the metallic conductor, and the electrical question of 
transmitting messages through the same when laid. With 
regard to the first, it was shown that Mr. Werner Siemens, 
of Berlin, discovered the non-conducting property of gutta 
percha in 1846; and that in the spring of 1847 he proposed to 
the Prussian Government the establishment of underground line 
wires coated with that material. In the autumn of that year 
an experimental line of 20 miles in length, from Gros Beren to 
Berlin, was completed, and was found to work so successfully 
that in the years 1845-9 about 3,000 miles were laid on thia 
; In March, 18 several miles of copper wire coated 
with gutta percha, by means of the cylinder machine, were 
submerged in the harbour of Kiel, for the purpose of establish- 
ing an electric communication between the shore and several 
points in the deep channel, and this was asserted to be 
the first attempt ever made to establish submarine com- 
munications. With regard to the law of the retardation of elec- 
tric waves, the theory had been advanced that the retardation in- 
creased as the square of the distance; whilst, more recently, 
another experimenter had maintained that it increased only as the 
length. It was believed, that if all the circumstances of the 
later experiments had Leen taken into account, they would tend 
to corroborate the previous theory. It had been supposed that 
the increasing resistance in long conductors might be overcome 
by proportionately increasing the electro-motive force; but it 
was contended that if this force became excessive, the cischarge 
would no longer pass through the length of the cable, and back 
through the earth, but would cross the insulating medium in the 
form of a spark, and disable the cable. It had also been pro- 
posed to send a considerable number of waves simultaneously 
through the cable; but it was urged that the number which 
could follow, without destroying each other, was limited to 
three or four, and that in the Atlantic cable it would not be 
possible to send more than one word per minute. It was sug- 
gested that the passage of an electric wave through a cable 
might be accelerated at nearly four times its natural velocity, by 
simply returming the current through a second insulated wire 
within the cable, instead of through the earth. ‘Ihe two wires 
being simultaneously charged, the one with positive and the 
other with negative electricity, completely neutralised the elec- 
tric charge of the metallic covering of the wire. Other disturb- 
ing causes, such as the magnetisation of the surrounding iron 
covering, Which exercised a considerable retarding effect upon 
the electric wave, would also be removed. The positive and 
negative waves in the two enclosed wires would likewise mutually 
accelerate each other by voltaic induction. 
It was observed, that the paper before the meeting did not 
ve any account of the losses, or failures, of several submarine 
electro-telegraphie cables, attempted to be laid down, but from 
which more might be learnt than from a whole catalogue of 
successful operations; neither had any mention been made of 
telegraphing through water, without wires, or any other metallic 
conductor. The present successful submarine cable were a 
combination of a perfectly insulated wire, contained within 
exterior strong iron wires, running in a longitudinally spiral 
direction. ‘The invention of this kind of cable was claimed for 
Mr. Edward Highton, en the authority of a judgment stated to 
have been given in the Cour Impériale de Paris, and it was 
asserted that the Solicitor-General for England concurred in this 
opinion, Although gutta-percha, when buried in the earth, and 
acted upon under peculiar circumstances, was subject to decay, 
yet as far as past experience had gone, sea water seemed to be a 
preservative of that gum. It was suggested, that the conducting 
wire of a subterranean or submarine telegraph might be pro- 
tected from oxidation, or decay at any point of leakage, by means 
of an electric current. 

Reference was made to the following formula of Professor 
Ohm, for determining the velocity of the passage of a current of 
electricity :— 
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in which # was the electro-motive force; m the number of 
plates; D the distance of plates; & the specific resistance of 
fluid ; s the section of wire ; S the area of plates; 1 the length of 
circuit : and r the specific resistance of wire. 

The effects produced may years ago with two batteries, the 
one not exceeding the 1-40th of a cubic inch, and the other the 
1-10,000th part of a cubic inch, were also alluded to, as was 
likewise the application of frictional, or hydro-electricity for 
telegraphic purposes. The importance of a good system of 
code signals, where the cost of the intervening wire between two 
very distant stations was great, was next remarked on, and a 
code was exhibited by which an almost infinite number of sig- 
nals could be transmitted with very few currents of electricity. 
A method was described of sending messages simultaneously 
through the same intervening wire in each direction, without 
interference with each other; and the opinion was expressed, 
that if a thoroughly insulated wire could be obtained and main- 
tained between England and America, there could be no doubt 
that a much greater number of messages could be transmitted 
than had been predicte d in the paper. 

Incidental to the discussion, it was mentioned that an ingenious 
instrument, invented by Mr. Window, the author of the paper, 
had been submitted by him to the Telegraph Company, and by 
order of the directors given to one of their officers, who had 
reported adversely to it; but within a short time the identical 








instrument was patented by the officer who had reported against 
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it, and it was now almost universally employed for working tle 
submarine telegraphs. 

To this it was replied, that the patented instrument in question 
was imagined to be antecedent to the introduction of a similar 
instrument by Mr. Window, and that it had been the result of a 
long series of observations; for so early as the year 1848, the 
effects of induction were noticed in the underground wires 
through London, which were insulated in leaden pipes by pitch 
and cotton, and this induced charge was used as a severe test of 
the perfection of the insulation, as being more delicate than the 
galvanometers then in use. Again, 1851-2, when the connexion 
of London with Manchester and Liverpool, by means of wires 
insulated by gutta-percha, was contemplated, the inference was 
drawn that it would not be possible to work at a commercial 
speed with the printing instruments in use at that period, and it 
was to obviate this that the instrument bad been invented. 

It was also stated that in 1850 Mr. Henley, the patentee ef the 
Magnetic Telegraph, had submitted his ideas to Sir Charles Fox, 
after having shown the instrument to some acknowledged au- 
thorities, by whom he was told that it was a pretty toy, but of 
no practical utility. Sir Charles Fox, however, happening to 
entertain a different opinion, took it to Professor Faraday, who 
confirmed his views, and thus encouraged Mr. Henley to per- 
severe until the present result was attained. These instances 
were named to encourage perseverance, and to prevent the dis- 
couragement attendant upon the first want of success. 

Towards the close of the discussion it was remarked, that it 
would have been desirable if some further information had been 
afforded, as to the means proposed to be adopted in laying the 
Atlantic cable; neither had its construction, nor the materials to 
be employed, nor its strength, been satisfactorily explained. 
Doubtless, many contingencies would arise in carrying out this 
great undertaking—and it had not been stated how these were 
proposed to be overcome. The great depth at which the cable 
was to be laid would cause an unsupported length of upwards of 
24 miles to be presented to the action of currents, and to the 
shocks imparted during heavy seas. It was just possible, that 
the strains so brought upon the cable might be partially expended 
throughout the whole unsupported length, and operate in 
straightening the curve it would assume; but, on the other 
hand, they might be more limited in their range, and then the 
question arose, whether the cable was sufliciently strong to meet 
these strains. It was true that the Mediterranean cable had 
been laid at as great a depth, and was said to have failed only 
from a deficiency in the length ; but, from whatever cause, it was 
a fact that that communication had not been made. Everyone 
must feel a deep interest in the progress of an undertaking, which 
could not fail to exercise so important an influence on civilisa- 
tion and on commerce, and the hope was expressed that all would 
willingly contribute suggestions, which might have the effect of 
lessening the chances of failure, and of so ensuring its probable 
success, 





amen ——_——— ==. 





INSTITUTION OF MECHANICAL ENGINEERS, 
Tar tenth annual general meeting of this institution was held 
on Wednesday, the 28th inst, at the house of the institution, 
Newhall-street, Birmingham, Joseph Whitworth Esq., President, 
in the chair. 

The secretary, Mr. W. P. Marshall, having read the minutes 
of the previous meeting, the annual report of the council w 
then read, which showed the satisfactory position and progress 
of the institution, referring especially to the large increase in the 
number of members and also the important and succesaful 
meeting that had been held at Glasgow in the last year. After 
the adoption of the report the officers for the present year were 
elected, also a number of new members. A paper was then read 
“On the Theory of Pile Driving, with description of an im- 
proved Pile Driving Machine,” by Mr. Michael Scott, of London, 
and Mr. Andrew John Robertson, of Blyth. The first part of 
the paper considered theoretically the relative advantage of a 
great number of comparatively slight blows or of a few severe 
blows for driving piles, and it was found to be desirable to have 
as heavy a ram as possible, with the greatest available height of 
fall that was compatible with the strength of the piles. The 
pile driving machine described in the paper is constructed on 
this principle: the weight of the ram being a ton and a half, 
with a fall increasing as the pile is driven—the fall beinga small 
amount at the commencement, whilst at the later blows it 
amounts to 12 or 14 feet. Two rams are raised by a portable 
engine between guides which are readily adjusted to any re- 
quired inclination ; the engine together with the guides is carried 
on a platform high enough to be always above high water ; the 
platform rests on a lower framework running on a temporary 
railway laid on the ground for changing the position of the 
machine. The winding apparatus for raising the rams is so 
arranged that the engine raises them alternately, the working 
being changed by a self-acting apparatus without either stopping 
or reversing the engine. The engine can accordingly be worked 
continuously, and an important saving of time is thereby effected 
in driving the piles. In consequence of the diminished number 
of blows required for driving each pile on account of the greater 
force of each blow, the heads of the piles are not found to be at 
all injured in driving. The machine is being employed at the 
present time to drive the piles for the construction of a wharf or 
quay on the river Blyth, in Northumberland, above the entrance 
to the proposed new docks at ‘the mouth of that river. The 
ground is principally sand, and the main piles are driven toa 
depth of 144 feet into the ground; the same engine also drives 
an inner row of stay piles without change of position, and the 
machine has heen found to perform the work with rapidity and 
precision. 

The next paper was “On the Manufacture of Coke and Char- 
coal,” by Mr. Ebenezer Rogers, of Abercarn. A review was given 
of the early history and development .of the manufacture of 
charcoal, with the subsequent extension of the process to the 
coking of coal, and the principal improvements introduced in 
the latter process were described, from coking by open heaps to 
the adoption of ovens, by which the small coal that had 
previously been greatly wasted was converted into coke, and a 
superior result obtained in yield and quality. Since the intro- 
duction of coke ovens, many improvements have been made in 
their construction ; but the expense attending their erection and 
maintenance and a consideration of the theory of the process of 
coking, have led the author to the invention of a pian by which, 
instead of the small closed ovens a long kiln of large dimensions 
and open at the top is employed. The kiln consists of two long 
side walls containing a number of horizontal and vertical flues, 
the latter acting as chimneys ; the ends of the kiln are left open 
while it is being filled, and are built up as soon as it is ready for 
firing. In filling in the coal, passages are left through the mass 
from one side to the other, connecting the opposite flues in the 
side walls of the kiln. The fire is lighted at the bottom of the 
kiln through the holes in the side walls, and is spread uniformly 
through the coal by opening the flues in one side and chimneys 
in the other, causing a draught through from one side to the 
other ; this draught is reversed alternately until the whole mass 
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is fired at the bottom; all the flues are then closed and all the 
chimneys opened, and a current of air is drawn down from the 
open surface through the whole mass of coal to the burning por- 
tion below; the coking process commences at the bottom, 
gradually ascending till it reaches the surface, when the opera- 
tion is completed. The coke is then drawn and the kiln charged 
again with fresh coal ; the wagons for carrying away the coke 
are run into the kiln on a temporary railway laid through it, and 
the coal for the next charge is then tipped in from the top. 
These kilns contain as much as 150 tons each, and cost less than 
the ordinary coke ovens containing only six tons each, the result 
being a very great saving in original outlay, and in the space 
required for producing a large supply of coke, whilst from the 
great simplicity of their construction the cost of repairs is very 
small, Several of these kilns are already in use at some of the 
largest ironworks, and an increased yield and superior quality of 
coke are obtained from them. A model of the kiln was ex- 
hibited, and a fine specimen of the coke produced by it. 

The last paper was “ On the Application of Steam Power to 
Agricultural Purposes” (third paper), by Mr. William Waller, of 
Lincoln. In two previous papers on this subject the writer had 
described the portable agricultural steam-engine and the barn 
implements worked by steam, and the present paper reviewed 
the various field implements employed on a farm, giving a 
historical notice of the early forms and successive improvements, 
with an account of the introduction and progressive application 
of steam power in place of horses or human ijabour for the 
cultivation of the ground. The principal field implements now 
worked by steam were noticed, with a description of a steam 
plough, and also of the endless railway lately introduced and 
applied to the wheels of carts and portable engines; and the 
question of the principle of cultivation best suited for the appli 
cation of steam power was considered, After the paper was 
read, a small apparatus for determining the evaporating power 
of different sorts of coal was exhibited in action, and the results 
were given of several kinds of fuel that had been experimented 
upon. 

The meeting then terminated, and in the evening a number of 
the members and their friends dined together at Dee’s hotel, in 
celebration of the tenth anniversary of the institution. 


REVIEW. 

Adulteration Detected in Food and Medicines. By Antnour Hin. 
Hassatt, M.D, Analyst of “The Lancet Sanatory Commis- 
sion.” London: Longman, Brown, and Co. 

THE Irish saint who is reputed to have “ built a church in 

Dublin town,” and who, according to tradition, banished 

reptiles from the “ Green Isle,” was doubtless a thoroughly 

nonest man—one who hated shams, and had a special 
mission to detect and expose them. 
icing “a gintleman, and come of dacent people,” Saint 

Patrick liked above all things to have his pot’een pure and 

nate, aid we have no doubt that the reptiles mentioned in 

the legend were certain unprincipled adultcrators of the 
national! drink, although the good saint gave them another, 
and, possibly, in his days, a more orthodox designation. 

Saint Hill Hassall (may his tribe increase) has given our 
‘frogs and toads a twist,” and if he has not, like his 
Irish prototype, succeeded in banishing them, he has cer- 
tainly “bothered them entirely.” Whether we consider 
the high moral courage he evinced in facing abuse and de- 
traction, or the skill, energy, and perseverance which 
he has displayed in exposing and tracking to their sources 
the various sophistications and adulterations practised in 
almost all the ordinary necessaries of life, we must admit 
that few men have in modern times earned a better claim 
to the gratitude of their countrymen. As a proof of the 
estimation in which his services are held, by at least a por- 
tion of the community, we can appeal to the very hand- 
some piece of silver plate now on view at the Crystal 
Palace. The testimonial in question represents a scene 
from “ Milton’s Paradise Lost,” in which the archangel 
ithuricl, with an expression of “ supreme disgust” in his 
celestial face, is pointing with his spear to the Arch- 
Adulterator “ squat like a toad.” 

The excitement produced by the publication, in 1851, of 
the first reports of the “Sanatory Commission of the 
Lancet” is not likely soon to be forgotten. ‘The terror and 
dismay which they occasioned among a certain class of 
traders reminds one of the buzz of a choice company of 
blue bottles or carrion crows when disturbed. Up to this 
period (1851) the public had been accustomed to entertain 
certain indefinite suspicions conecrning the purity of many 
articles of daily consumption—vague misgivings that 
“things were not what they seemed.” Sausages and 
mutton pies were regarded as composed of rather question- 
able ingredients, but few had any conception of the amount 
of adulteration which actually existed. Indeed, it may be 
doubted whether the parties principally implicated in these 
disreputable proceedings had any idea of the extent to 
which it was practised out of their own sphere. Each 
imagined he was the only cunning one, and hugged himself 
on the pleasant consciousness of being alone in his rascality. 
We can imagine the dismay of grocer Gubbins when he 
for the first time discovered that all his petty trickeries, 
upon which he counted for making money faster than his 
neighbours, were being played off against himself—that if 
he made his customers eat dirt, he had the questionable 
satisfaction of knowing that he himsclf was, nolens volens, 
obliged to swallow an equal amount of the same nastiness 
with every meal he took. While supplying the public 
with roasted horse liver, ground acorns, and chicory, under 
the name of “ Delicious drinking coffee,” he was being 
treated by the same public with sulphate of copper, plaster 
of Paris, bone dust, and powdered flints in his bread—with 
sheep’s brains and chalk in his milk—with grains of para- 
dise, sulphuric acid, acetate of lead, and oil of turpentine in 
his gin—with copperas, cocculus indicus, capsicums, and 
nux vomica in his porter and stout—that he inhaled the 
aroma of cabbage leaves, sea-weed, roasted chicory root, 
and oakum in his tobacco. Should the daily consump- 
tion of these matters make him ill, he had the melan- 
choly satisfaction of knowing that the calomel, prescribed 
by his medical attendant, would contain sulphate of barytes, 
white lead, and fine pipe-clay—that the castor oil would 
contain croton oil—that copaiba would be mainly linseed 
oil—that mercurial ointment would, most likely, be ordinary 
clay mixed with prussian blue—and that spirits of nitre 
would be principally water and alcohol. 

The subject is almost too hideous for the indulgence of 




















pleasantry, and yet, in contemplating the effects of this 
circular game of “beggar my neighbour,” each cheating 
and being cheated, poisoning and being poisoned, we can 
hardly repress a smile at the utter absurdity of sucha system 
of mutual suicide, and exclaim with Pack, “ Lord, what 
fools these mortals be!” Tow is it possible to gain by 
such means? It reminds one of a party of thieves picking 
each other’s pockets. The druggist who 
“ Pestles a poisoned poison behind his crimson lights,” 

and vends it to the publican to adulterate his beer, is, as 
likely as not, to be the first to drink it! 

One most singular feature of this abominable system is, 
that even the very commodities used for the purpose of 
adulteration are themselves adulterated with other and still 
more worthless and objectionable material, and these again 
to a still lower grade. As in Butler’s description of para- 
sites :— 

“ Fven fleas have smaller fleas to bite ‘em, 
And these in turn again ad inginitum !” 

Coffee is adulterated with chicory; the chicory with 
ground acorns, baked horse liver, sawdust, and venetian 
red; this last named pigment being in turn adulterated 
with the reddle used for marking sheep! What avails our 
boasted civilisation if it lead to such results as these ? 

Whether we regard the subject of adulteration in a 
financial, a sanitarian, or a moral point of view, it appears 
equally embarrassing, absurd, and pernicious. 

The reasons urged in defence of this system of mutual 
deception are— 

Ist. That it is practised in obedience to the wishes and 
tastes of the public. 

2nd. That the additions (or adulterations) made to several 
articles constitute improvements. 

3rd. It is urged in extenuation of certain additions that 
they are necessary, in order to make the articles keep. 

4th. ‘That it is impossible to supply genuine articles at 
the prices the public is willing to pay for them. 

5th. A further excuse is, that they do no harm. 

We have not space to enter into a detailed refutation of 
these special pleadings. The best, the most succinct and 
comprehensive answer which we can give them is, that if 
the rule were made absolute, if every trader and dealer 
without exception adulterated his goods, say to the extent 
of 25 per cent., the most enthusiastic advocates and defenders 
of adulteration in limine would be the first to cry out against 
the consequences which would ensue. If every body agreed 
to adulterate, and to the same extent—if it were under- 
stood that one thing meant another, as, for instance, that 
coffee meant chicory—and if, for economical or other rea- 
sons, people preferred cating dirt to pure whoicsome food, 
there would be no gainsaying the logic of those who main- 
tain that adulteration is necessary and desirable. But 
until socicty at large undergoes a complete revolution in its 
tastes and habits, adulteration can only be regarded as a 
means of obtaining money under false pretences, 

The real cause of the prevalence of adulteration, to quote 
Dr. Hassall, “is the desire of increased profit, and exces- 
sive and unfair competition. A trader perceiving that his 
neighbour in the same business is selling his goods at — 
at which, if genuine, it would be impossible to realise a 
profit, knows that this can only be done by having recourse 
to adulteration ; and finding that he cannot compete with 
his unscrupulous fellow-trader, at length he himself too 
often has recourse to the same practice. We thus perceive 
how difficult it is for many tradesmen who desire to do so 
to conduct their business in an honourable way.” 

Paradoxical as the assertion may seem, we entertain 
great hopes of the ultimate abolition of adulteration, from 
the fact that honestly-inclined tradesmen are obliged, in 
self-defence, to adulterate to the same extent as their dis- 
honest neighbours. It is the very essence of evil, that it 
is suicidal. When all traders, without exception, adulterate 
to the same extent, there will be no advantage to be gained, 
because, there being no genuine articles in the market to keep 
up their nominal price, the value of the adulterated article 
will, of necessity, find its proper level. When adulteration, 
then, has reached its maximum development, even the 
most unscrupulous traders will begin to find it to their 
advantage to sell the pure article. We seem at the present 
day to haye arrived at the extreme limit to which adulte- 
ration was practicable; and since the memorable exposure 
of the system in the Lancet, there has been a perceptible 
decline in the marketable value of adulterated commodities. 

Articles which a few years ago it was absolutely impos- 
sible to obtain in a state of purity, for love or money, may 
now, thanks to Dr. Hassall, be had at many retail establish- 
ments in town. But, as a matter of course, the unadulte- 
rated article is more expensive than the spurious article 
used to be when general adulteration had reduced it to its 
proper level. Here it is that to us, as engineers, the most 
interesting phase of the problem is presented. We natu- 
rally look more to the dynamical than the statical condi- 
tion of things. We confess we are curious to see whether— 
ignorance and cupidity having carried the day, until honest 
men were obliged, in self defence, to behave as rogues, and 
carry adulteration to such an extent as to oul-rogue roguery, 
now that the recoil has come—will honesty or knavery be 
master of the situation? Both have tried adultcration and 
found it a mistake. Will knavery again drag honesty down, 
or will honesty, having now got its head above water, be 
able to maintain its place ? 

Of all the remedies yet proposed to counteract and put ¢ 
stop to adulteration, we have not been able to meet with 
one which promised anything like a chance of permanent 
success. Highly as we respect the scientific skill and in- 
tegrity of Dr. Hassall, we do not think that the scientific 
organisation he advocates can be of much service. “ Nearly 
all,” he says, “that appears to be requisite in order to 
ensure, to a very great extent, the suppression of adultera- 
tion, is to remodel the detective and analytical departments 
of the Excise, and to enlarge the sphere of its operations. 
Now, if there is one fact which Dr. Hassall keeps re- 
iterating more frequently than another, through the whole 
of the volume now before us, it is that, for any purposes 
beyond those of the merest official routine, the Excise are 
perfectly useless as detectors of adulteration ; exempla 
gratia. At page 14 we have this extract :—* The following 
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Leaves of the Tea Plant.—A, young leaf; B, leaf of black tea of medium size ; 


C, ditto of larger growth; D, leaf of the green variety of the tea plant. 


Sample of Coffee adulterated with both chicory and roasted Wheat.— 
aa, cotfee ; b, b, chicory; c,c, wheat flour, 


A, Leaf of tLe hawthorn ; B, ditto of the sloe or wild plum ; C, ditto of the 


beech ; D, ditto of the elder; F, ditto of the elm. 


Fic. 3. 





This engraving exhibits the structure and characters of genuine Ground 
Cotfee. 


a, starch granules of raw wheat flour; b, ditto of the same baked, with moisture as in 





Wheat Flour, adulterated with rice. Magnitied 420 diameters. y 


question, and answer by Mr. George Phillips, will serve as 
an illustration of the gross ignorance of the Excise, even 
in regard to the adulteration of the few articles of con- 
sumption under its supervision :-— 

“ Mr. Moffat— Is it within your experience that no poi- 
sonous substance is used in the facing of tea at the present 
time ? 


“Reply— It is — there might be some samples | 


found now coloured with Prussian blue; but I have not seen 
any myself.’” 

Now, let the reader remember that all the green teas in 
this country are artificially coloured, and that one of the 


substances used, in ninety-nine cases out of a hundred, is 





biead ; ¢, dry baked; d, boiled, as in pudding. Magnified 400 diameters 


Wheat Flour, adulterated with Indian corn flour. Magnilied 
420 diameters, 


Prussian blue, and he will then have some notion of the 
cognisance and incompetence of the Excise. 

Again, “It appears that, by the returns placed before the 
Committee by Mr. George Phillips, that in twelve years 
the Excise, with all its seventy chemists, and 4,000 in- 
spectors, examined only—and this in a very superficial 
way—142 samples out of 900,000, the number of packages 
imported.” 

Again, in page 145, we have the following hit at the 
same functionaries :—* The Chancellor of the Exchequer, 
in May, 1850, stated to the House of Commons that, 
‘having desired the Board of Inland Revenue to state 
Whether there was any ready and available proof of the 





Wheat Bread, adulterated with potato. Magnified 420 diameters. 


; mixture of chicory with coffee,’ he had received a reply to 
the effect that four experienced persons, having been em- 
ployed in making experiments, the result of the inquiry 
was that, neither by chemical tests nor in any other way, 
could they ascertain, with any degree of certainty, whether 
the mixture contained chicory or not.” 

In a foot note alluding to this extract the author says— 
“On being reminded of this report by Mr. Scholefield, Mr. 
George Phillips makes this memorable reply :—‘ Yes, that 
is as far back as 1849. The fact is, the subject had not then 
been studied as regards the adulteration of coffee and 
chicory.’ 

“So that until recently, on the admission thus publicly 
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avowed by the chief scientific authority connected with the 
Excise, the grocers, for anything the Excise could do, 
might adulterate their coffee and chicory as much as they 
pleased! Pretty protection of the revenue truly! 

Again, at page 180 :—* The following question, addressed 
to Mr. George Phillips, with the reply thereto, will show 
how admirably the revenue is protected by the Excise 
against loss from the adulteration of cocoa. 

“ Mr. Kinnaird—‘ Have you examined any cocoas ?” 

“ Reply— Though that is under us, we have not much 
to do with it ;’” and then follows a statement of the inability 
of the Excise to detect Venetian Red, or any other ferru- 
ginous carth, although this is one of the commonest of the 
adulterations to which cocoa is liable. 

At page 404 we have the following concerning the 
adulterations of vinegar :— 

“ Mr. Moffat— When there was a duty on vinegar, was 
it much adulterated ?” 

“ Reply— The law allowed a small per centage of sul- 
phuric acid. Iam not aware it was adulterated beyond 
that.’” 

Again, by a return of the articles examined for the last 
twelve years, it appears that the Excise, with its seventy 
chemists and 4,000 inspectors, examined only one sample of 
vinegar during that long period. 

“Now vinegar is an article which is constantly adul- 
terated in a variety of ways. So much for the efficiency of 
the Excise.” 

Surely after such an exposé as is conveyed in the above 
quotations, Dr, Hassall can scarcely be in carnest when he 
recommends as the best means of insuring the suppression 
of adulteration, fo remodel the detective and analytical 
department of the Excise, and to enlurge the sphere of its 
operations. Although the author is precise and specific 
enough in all technical matters, we can nowhere find in 
the volume before us the detailed account of this remodelling 
and enlargement. We may well ask, where is the motive 
and who is to be the agent to effect this change ? 

The parties interested in the suppression of adulteration 
are, in the first place, the consumers or purchasers of adul- 
terated articles ; secondly, the honest dealers, whose busi- 
ness profits are interfered with by the inducements held 
out by the low priccs at which adulterated articles are 
retailed; and, thirdiy, the revenue authoritics, who are 
defrauded of the dutics leviable on exciseable goods when 
adulterated. 

Now, of these three interests more or less affected by 
adulteration, which is the most likely to be an efficient 
agent in preventing it? 

The consumers are unquestionably the most deeply 
interested, but they want organisation. The Excise have 
an organisation, but they lack the interest. So long as 
their salaries and places are assured them, they have no very 
vital interest in checking adulteration. The extracts we 
have just quoted sufficiently prove this. There remains, 
then, but to consider the interests and capablities of honest 
traders as a means of checking adulteration. Now, al- 
though the public, as a body, have a greater interest at 
stake, the honest tradesmen have a far greater individual 
risk—they are fewer in number, and possess already, in the 
Traders’ Protection Socicty, a certain amount of organisa- 
tion. Why should not this socicty, since it so immediately 
affects their interests, undertake to protect themselves in 
the first instance from the unfair competition of traders who 
practise adulteration? By so doing the members of the 
socicty will be enabled to maintain their own position as 
honest men, and at the same time secure the public against 
the frauds of adalteration. 

To expect that legislative interference, or the public- 
spirited efforts of individuals, can do away with an evil of 
such magnitude, is contrary to all that we know of social 
causes and their effects. 

Apart from the efficiency of the agency recommended by 
Dr. Hassall, by which adulterations are to be detected, and 
leaving out of account the difficulties which would certainly 
be encountered in applying any general measure for the 
punishment and prevention of adulteration, there is one 
suggestion which it strikes us might, with a slight modifi- 
cation, be eminently successful :—* That it should be ren- 
dered imperative on persons summarily convicted before the 
justices of the peace of sclling adulterated articles, that 
they should keep a placard containing the text of the 
judgment condemning them, posted up in the most promi- 
nent part of their windows, for three, six, nine, or twelve 
months at a time.” 

Now, although this system has been adopted in France, 
we do not think that it is suited to English habits or feel- 
ings. ‘The first publication of the names of adulterating 
tradesmen appeared in the Lancet, and Mr. Wakley under- 
took the responsibility of them. If the editor of the 
Lancet was able to do this, surely a society representing 
such powerful interests as that for the protection of trade 
might be able to cmulate the public spirit of a private indi- 
vidual. We have no reason to believe that Mr. Wakley 
had, pecuniarily speaking, any occasion to regret the bold 
step he took, neither, it strikes us, will the Society for the 
Protection of Trade, if they are at all alive to their own 
interests. Aided and guided by the researches of Dr. 
Hassall, there would now be little difficulty in detecting 
the various frauds in the adulterations of most ordinary 
articles of consumption. So complete and precise are the 
directions given in the volume now before us, that Pater- 
familias may in most instances become his own detective. 
A microscope costing from five to ten guineas will be suffi- 
cient to show him all that is necessary in the selection of 
unadulterated articles. We can imagine that the young 
ladies belonging to the household of Paterfamilias might find 
theirtimeas profitably employed in examining samplesof tea, 
coffee, spice, &c., through a good microscope, as in studying 
the habits of water beetles and newts in a vivarium. As 
a response to the call for the teaching of “ common things,” 
we would propose that knowledge of what we “eat and 
drink, and should avoid,” should occupy a conspicuous 
place. The dullest school-boy will open his eyes, and his 
mouth too, if the schoolmaster show how to choose the 





best penny-worth of tofly, or to select the juiciest apples 
and oranges. Teach the wives and daughters of working | 


men how to choose the best fish, mutton, pork, and beef, 
and leave the mysteries of the solar-system and the history 
of the shepherd kings of Egypt till they inquire for it, 
and there will be no lack of willing pupils, not to receive 
cleemosynary instruction, but able and anxious to pay for 
what they receive. 

Dr. Hassall has opened out a new and most interesting 
field of observation, and one bearing so immediately upon 
what it concerns all men to become acquainted with, that 
it offers the most amusing and profitable means of occupy- 
ing spare time, we are acquainted with. He has shown, 
by means of the microscope, that there is no such thing as 
occult qualities in the food we eat. A thing is no longer 
bad because it is bad, or good we cannot tell why. If they 
are different it is because each possesses an individuality of 
its own, as shown by its structure, in virtue of which it is 
good or bad. In this respect organic substances present 
distinctive features, which are more readily identified than 
the various crystallised substances of the mincralogist or the 
chemist. 

In the two hundred and twenty illustrations with which 
Dr. Hassall’s treatise is illustrated, the reader may gain a 
pretty accurate notion of what the ultimate structure of the 
organic world consists. The whole book is replete with 
interest, and will well repay a careful perusal. 

In a work of this character it is essential that great care 
should be taken in the selection of the data, and that at 
every step vouchers should be given for the accuracy of the 
minutest details. In this respect Dr. Hassall’s work is a 
pattern of scrupulous and even fastidious correctness. 

Most of the engravings are copied by the camera lucida, 
and are about as faithful transcripts of the originals as if 
they had been photographed. Again, in the selection of 
samples for examination, an amount of labour was bestowed 
in securing reliable data, and an impartial and unbiassed 
judgment upon them, that really leaves nothing further to 
be desired, 

“A considerable number of samples of each article sub- 
mitted to examination were purchased in the ordinary way 
at shops of all descriptions, some of them being establish- 
ments of the first class, and others shops at which the 
gencral public obtained its goods—in many instances all 
the shops of one kind in whole streets and roads, without 
exception, in succession. 

“These purchases were made in the presence of wit- 
nesses; we ourselves, for greater security, and knowing 
well the fearful responsibility which rested upon us, ae- 
companying the purchasers on all occasions. Immediately 
that any article was purchased, the names of the purchasers 
were placed upon it, the date of the purchase, and the price 
paid for it.” 

When we state that nearly 3,000 samples were thus 
obtained and submitted to microscopic and chemical analy- 
sis, some idea may be had of the labours bestowed upon 
the subject by Dr. Hassall. ; 

The adultcrations practised on tea are of four kinds :— 
By the uses of foreign leaves, of various substances em- 
ployed for the facing or glazing of tea, of exhausted tea 
leaves, and of lie tea. 2 

“For the foreign leaves a thorough acquaintance with 
the tea-leaf itself is necessary: its shape and various sizes, 
the variation of the edges, the distribution of the veins, 
and lastly, its microscopic structure. 

“ As to the detection of the substances entering into the 
facing of tea: of these, some occur in teas of Chinese 
manufacture; but others-—and these sometimes of a more 
injurious character—have been met with in tea fabricated 
at home. ’ 

“The principal substances used by the Chinese are, for 
green tea, Prussian blue, indigo, turmeric, and some white 
powder, usually Kaslin or China clay, but occasionally 
gypsum or sulphate of lime; and for certain black teas, 
black lead, as well as, in some cases, smaller quantities of 
the pigments previously mentioned. 

“One character by which re-dried tea leaves may be 
known, is the fold or roll of the leaves; this is less regular 
and uniform than that of the unused tea, the surfaces being 
agglutinated together, and many flat pieces of leaves occur. 
Another character is the glossy appearance presented by 
the leaves, due to the gum with which they are almost con- 
stantly made up. 

The article called by the Chinese lie tea, is exactly what 
it pretends to be, a false or simulated tea. 

“ There is, however, a British lie tea, which goes under 
the name of ‘La Veno Beno, a coarse powder of reddish 
brown colour, consisting of between 80 and 90 per cent. of 
catechu, and the remainder of fragments of sumach lcaf. 

“Tt is recommended for its strengthening properties, 
especially for strengthening the nerves and voice, but above 
all for its economy ; a threepenny packet, it is asserted, will 
go as far as a quarter of a pound of tea, with which it is 
recommended i: should be mixed.” 

“The results of the microscopic and chemical examina- 
tions of some hundreds of samples of tea as imported, and 
as sold to the consumer in this country, bricfly summed up, 
are as follows :— 

“The great bulk of the black teas used, as the Congous 
and Souchongs, are genuine. 

“That the black teas, known as scented Caper and 
scented orange Pekoe, are invariably glazed or faced with 
plumbago, and sometimes with a little Prussian blue or 
indigo, turmeric, and sulphate of lime, or China clay. 

“Further, that scented Caper or Chulan is often adul- 
terated with lie-tea, paddy husk, and leaves other than 
those of tea. oe : 

“ With respect to green tea the principal conclusions are : 

“That these teas, with the exception of a few of British 
growth and manufacture from Assam, are invariably adul- 
terated—that is to say, are glazed with colouring matters 
of different kinds. 

“Thus in this country there is really no such thing as a 

een tea—that is, a tea which sesses a natural green 

ue. Fig. 1 shews a number of leaves of the tea plant 
in different stages. A is a young leaf; B, leaf of black 


tea of medium size; C, ditto of larger growth ; )), leaf of 
the green variety of the tea plant. < : 
“ The leaves vary considerably in form and size, according 








to age; the youngest leaves are narrow, convoluted, and 
downy; those next in age and size have their edges deli- 
cately serrated, with the venation scarcely perceptible ; in 
those of medium and large sizes the venation is well 
marked, series of characteristic loops being formed along 
each margin of the leaf, and the serrations are stronger and 
deeper, and placed at greater intervals.” 

Fig. 2. shows the forms of the principal British 
leaves used for adulterating tea in this country. A, leaf of 
the hawthorn; B, ditto of the sloe, or wild ions C, ditto 
of the beech ; D, ditto of the elder; E, ditto of the elm. 

Fig. 3 gives a microscopic view of the structure and 
characters of genuine ground coffee. 

Fig. 4, sample of coffee adulterated with both chicory 
and roasted wheat ; a, a, coffee ; b, b, chicory ; ¢, c, roasted 
wheat flour. 

Not only can the different ingredients in any adulterated 
article be discriminated by the microscope, but in many 
instances the agencies to which they have been exposed. 
This will be clearly perceived on an attentive examination 
of the engraving Fig. 5. The differences between the 
raw, moist, baked, and boiled granules are very marked ; 
those of the dry baked are less marked, they are, however, 
on the average much larger than the raw granules, the 
form less regular—that of the smaller grains especially 
being a good deal altered; the shadows are less marked, 
and in some of the granules the concentric rings are ren- 
dered more conspicuous. To these variations in the condi- 
tion of the granules of wheat flour, a fifth might have 
been added representing the characters of the starch in 
British gum or dextrine ; in this the granules are destroyed 
to a great extent, but here and there granules and portions 
of granules may be discovered, often exhibiting the con- 
centric rings, and sufficient to serve for its identification, 
and to determine whether the gum was made from wheat 
or potatoe flour. It is by means of British gum that the 
backs of postage labels are rendered adhesive, as may be 
readily shown by submitting a small portion scraped from 
the back of the label to examination with a microscope. 

In the illustration, Fig. 5, a are granules of raw wheat 
flour; 4 ditto of the same baked, with moisture; ¢ dry 
baked; d, as in pudding, magnified 400 diameters. 

Fig. 6 shows wheat flour, adulterated with bean flour, 
magnified 420 diameters, 

nig. 7, wheat flour, adulterated with rice, magnified 
420 diameters. 

Fig. 8, wheat flour, adulterated with Indian corn flour, 
magnified 420 diameters. 

hig. 9, wheat bread, adulterated with potato, magnified 
420 diameters. 


Tue Great Western Ramway Srariox, Papprxcrox.—At 
this station a very large amount of building is in progress (in the 
way of additions to the enormous establishment), from the designs 
of Mr. Brunel, the eminent engineer. Amongst the most prominent 
of them is a new goods station, the platform portion of which is 520 
feet in length, with an average width of about 80 feet. The roof is 
of corrugated iron, and supported by iron columns, from which 
spring segmental arches, roofed in with glass aud slate. At the 
eastern end of this large platform is a warehouse of irregular plan, 
the length of which is 150 feet, and its greatest width 90 feet. This 
warehouse has a height of four storeys, the ground floor being 17 
feet in height, the first 11 feet, and the second and third floors, 9 feet 
each. These floors are constructed of wood, some of the beams of 
which are in three and others in two thicknesses, bolted together, the 
whole being supported vertically by a series of 38 iron stanchions of 
great strength, which traverse the whole of the floors from the base - 
ment to the roof. The floors are composed of boards 1} inches in 
thickness, and tied together by what are technically called “iron 
tongues.” The ground floor, and also those of the platform, are 
composed of 2} inch battens, resting on very strong joisting, 
saturated in creosote for effectual preservation. The roof of the 
warehouse is composed of iron, and is light and even elegant in 
design. At its northern end is a large water tank, 44 feet in length, 
and 33 feet wide at one end, and 20 feet at the other, and eight feet 
deep, containing an enormous body of water for the supply of the 
establishment, including the hydraulic cranes, of which there are 36 
in all on the outer platform and interior of the warehouse, besides 
two lifts in the interior of the structure, worked by the same means. 
The whole of the windows have iron lintels, sashes, &c., and every- 
thing about the building is constructed with the greatest regard to 
strength and durability. Some very large workshops are also now 
nearly completed, extending to a length of 500 feet; the upper one 
to be used as a carriage trimming shop, being 34 feet 6 inches wide, 
and the lower one, which is appropriated to the repairing and painting 
carriages, being 81 feet 6 inches in width. These lower shops are 
400 feet in length. In addition to these there is also the Queen’s 
carriage shed, which is 42 feet long by 32 fect 6 inches wide ; this 
shed is finished in a somewhat superior manner, being roofed with 
iron girders, arched between and plastered, and heated with Perkins’ 
hot water apparatus, with the view to the preservation of its contents, 
as a preventive of damp. In this portion of the vast area occupied * 
by the company new clerks’ offices and stores have been erected, 
together with carpenters’ shops. Adjoining to these a very large 
range of offices has also been built, on the ground floor of which are 
strong rooms, constructed on the most substantial principles, and 
fire-proof, ticket printing and stamping offices, police office, and also 
offices for the resident engineers and their assistants. Over these is 
a spacious board room, 77 feet long and 36 feet wide, which has 
temporary cross partitions attached to it, so that it may be divided 
into three rooms, when not used ror general meetings, which require 
large space. Mr. John Jay, the builder, of Macclestield-street North, 
City-road, has the contract for the works now in progress, and Mr. R. 
Rowel is the clerk of the works, Mr. Bertram being the resident 
engineer, the whole being under the general supervision of Mr, 
Brunel, the chief engineer of the company.— Building News. 

Tue Disc Pumr.—A new kind of pumping and fire engine, made 
under the direction of Messrs. Rennie and Son, was subjected to a 
first trial a few days since at Woolwich Dockyard, under the inspec- 
tion of Mr. Atherton, superintending engineer, assisted by Mr. Taplin 
and other members of the departments. The principal object for 
which the new engine is about to be purchased is for draining the 
caissons at the mouth of the basins, as well as to use in case of fire. 
The peculiarity of the engine is its very small dimensions. The sys- 
tem is that of the disc, and the engine drives a pump at the average 
rate of about 300 revolutions per minute. The diameter of the engine 
itself is only 13 inches; its height, together with the framework and 
carriage, is six feet, and six feet in length, the whole of which, to- 
gether with the boiler, weighs only two tons. The pump was driven 
at the rate of from 300 to 400 strokes per minute, and answered the 
expectations formed as to its capabilities admirably. The facility of 
transporting the engine while under the action of performing its 
ordinary revolutions renders it available in any spot required with- 
out stopping the machinery. It was estimated that the column of 
water projected during the trial to the height of from 120 to 130 feet 
was at the rate of 30 tons per hour. The power of the engine has 
— tested with a friction brake, and proved to be that of about six 

orses. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of owr 
Correspondents.) 





DEPOSIT IN BOILERS. 

S1r,—In my replies, last week, to your five correspondents, [ 
observed that Mr. Johnstone, on placing my remarks in juxtapo- 
sition with those of Mr. Ross, asked which was right ?—our re- 
spective statements appearing contradictory. 1 have since read 
in Tue Enarneer of the 21st November, p. 642, the remarks of 
Mr. Ross at the inquest, touching the explosion in the boilers of 
the Jron King in this town. So far, however, from our state- 
ments being contradictory, they are, in fact, confirmatory of each 
other. This would have been apparent at the time had the quo- 
tations been fully given by Mr. Johnstone. I do not think that 
gentleman meant to quote unfairly. It so happens, however, 
that the words omitted, from both, were just those that would 
have shown their entire accordance. The statement of Mr. Ross, 
referred to, was as follows, the words in italics being those 
omitted. “1 attribute the collapsing of the flue to the scales or 
deposit having collected on the side of the flue, thereby prevent- 
ing the water getting to the plates, which thereby became red 
hot. The sediment in the narrow place I have spoken of would 
have the effect of keeping the water off the plate. When the water 
is kept from the plate it soon becomes very hot, and the pressure 
of the steam may then force the plate in. That is by no means 
an unfrequent occurrence, and it sometimes occurs from the 
boiler getting short of water. I do not consider, in this case, 
that the boiler was short of water. J consider « sufficient sedi- 
ment would collect in the narrow water space, such as I found 
after the explosion in the course of about two months. If the se- 
diment had been removed which J saw on the 25th of last 
month, when I examined the boiler, I dou’t think it could have 
formed in sufficient quantity as to cause the explosion.” This 
is all quite correct, and in entire accordance with what is given 
in my treatise. We here see that it was not the scale collected 
on the sides of the flue, and adhering thereto, that caused the 
over-heating of the plate, but “the sediment collected m the 
narrow space that would have the effect of keeping the water 
from the plate.” 

Again. Mr. Johustone has omitted the corresponding words in 
the quotation from my letter, viz., “onthe scale becoming loose 
and separating it falls down to the bottom, and though even in 
large quantities, can have no effect beyond obstructing the eircu- 
lation of the water,” and which was the direct cause of the ex- 
plosion in the Jron King :— the narrow space,” referred to by 
Mr. Ross, being but four inches wide, and no doubt full of this 
hard, broken, fallen inecrustation, obstructing the circulation, 
and causing the plate to become red hot. A reference to the draw- 
ings will show this to be the case. This branch of the subject 
is fully treated in chapter 12 of my treatise (edition of 1854), “on 
the circulation of the water in reserence to the durability of the 
plate.” 

The letter in yesterday's ENaixrer, signed W. Taylor, is in 
a great measure answered by the above. That gentleman, how- 
ever, falls into the common error of confounding the conducting 
and non-conducting descriptions of deposit, the experiments he 
has described having all reference to the latter class. Mr. Tay- 
lor adda, “ Mr. Williams does not say that he found any of the 
seale of an inch thick still adhering to the plates of the furnace 
after the boiler had finished its work.’ T can show him abund- 
ance of it, requiring heavy blows of a hammer to dislodge it, and 
next week will forward you a variety of specimens of the same 
forms for his inspection. 

Like Mr. Johnstone, Mr. Taylor, while he disputes my facts and 
inferences, says,—“ I have not had the advantage of perusing 
his treatise on combustion.” Now, it is hard to be expected to 
explain in the few lines allowed of your valuable space, what has 
formed the substance of one entire chapter on this highly im- 
portant, but hitherto unexplored, branch of the subject. It is 
remarkable that I now find the most importunate objectors to 
be those who admit they have never read the treatise. Under 
such a process no author can escape. It would occupy too much 
of your present space to give the drawit and my remarks on 
the same. This, with your permission, shall be done next week. 

Liverpool, January 31, 1857. C. Wye WILLtiaMs. 

(With much deference to Mr. Williams, we cannot refrain from 
saying that we differ with him in opinion, 2s well as in the con- 
clusions at which he has arrived. For, assuming that inerusta- 
tion be absolutely as good a conductor of heat as iron (and this 
is more than Mr. Williams asserts), in what position do wwe find 
the question? Simply this, that—supposing the seale adhere 
closely to the iron—we have, in fact, a plate it may be one iuch 
thick, instead of one of clean iron of say, a quarter of an inch of 
thickness; and through this increased thickness the heat must 
pass, Now, it is very well known in practice that, under the 
same conditions, a thick plate of iron will barn when a thin 
one will not. Why? Beeause there is a greater amount of 
heat to be conveyed through the thick plate thin it is able to 
transmit within « given time ; not so with the thin plate, which 
escapes. If Mr. Widiams will have made a common pipkin of 
vewter, but of considerably greater thickness than usual, and, 








filling it with water, will place is over his laboratory fire, he will 
find —supposing his fire be up to the mark—that the heat will 
melt off a given thickness of metai until, in fact, the intervening 
plate is reduced to such a thinness that the heat given off shall 





be transmitted to the water with suflicient rapidity to prevent 
burning. And so we believe it to be with boilers. The thinner 
the plate, consistently with the amount of duty it will have to 
perform and the pressure to sustain, the better, undoubtedly, 
will be the result; and, necessarily, the cleaner it can be kept 
the more freely will the heat pass to the water. Viewed in this 
aspect, we confess we do not see at present what Mr, Williams 
can say in support of his hypothesis. As, however, there is 
searcely a rule without an exception, we should be very un- 
willing to dogmatise, even on this which appears simple and 
plain. We have heard it said, in fact we have known, that 
steam in certain boilers has been generated more rapidly 
when incrusted than clean, But surely this cannot be 
because the incrustation is a good conductor of heat? We can 
understand that plates thinly crusted and presenting a vast 
number of minute points to the water, are provided really with 
a largely increased radiating surface, and that their transmitting 
wer being increased, the steam is thus more easily generated ; | 
ut these effects are secured with the least possible amount of 
deposit, and may, indeed, be otherwise mechanically produced, 
If Mr. Williams’ experiences have convinced him that a thick 
seale is not only innocuous but beneficial, may it not be sur- 
mised that these advantages are derived by the mass of deposit, 
under rare and peculiar circumstances, acting as a reservoir, or 
equaliser of heat, and not because the scale is a good conductor, 
the truth or advantages of which, we confess, we cannot under- 
stand. We throw out these suggestions with the hope that 
Mi. Williams, or others of our readers who have paid much 
attention to the subject, will eoutrovert them if erroneous — 
. 


INCRUSTATION OF STEAM BOILERS. 
Sir,—I have to thank you for the insertion of my former letter 
in your paper of the 9th inst., and your correspondents for the 


suggestions they have made for the remedy of the evil I therein | 


mentioned, and now that the subject has taken such an impor- 
tant place in your columns, and men of such experience as Mr. C, 
W. Williams are writing upon the question, I trust that all users 
of steam power will be benefitted by the discussion. 

I cannot agree with Mr. W. in thinking that “scale is a good 
conductor of heat, and that the generation of steam is just as 
rapid before it becomes loose as after it has done so,” inasmuch 


as I have lately had an opportunity of observing some plates | 


which had been taken out of a boiler where the scale had been | 


allowed to accumulate to a great extent from want of regular 
cleansing ; the iron of which appeared to be much deteriorated, 
and its tenacious properties quite destroyed. We also find 


greater difficulty in keeping up the steam just previous to clean- | 
Naylor bears me out in the advantage of a good water heater 


ing out our boilers, than after the operation. We have tried a 
plan something similar to the one recommended by Mr. Morgans, 
which I will describe for his satisfaction, A perforated iron 
cylinder about 4 feet long by 2 feet wide was placed in the 
at the top of the flues, and after the boiler had been thoroughly 
cleaned was filled with oak bark, which we fancied would collect 
the sediment held in solution, the apparatus was, however, taken 
out the next time the boiler was cleaned, as no beneficial effects 
were observable. I recently forwarded you specimens of the de- 
posit taken out of our boilers, if you have not received the parcel 
I should be glad to send you another. 
Manchester, Feb, 2, 1857. 
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AERIGENETES, 


Sir,—lIf the scale in boilers is “an absolute and good conductor 
of heat,” as Mr. C. W. Williams asserts, how is it that engineers 
are so very careful to remove it from the furnaces, tubes, and 
tube-plates of land and marine boilers ¢ 

From my own experience, I know that if the incrustation is 
allowed to accumulate upon any part of a boiler where the heat 
impinges intensely, fissures in the plates will speedily manifest 
themselves, and leakage ensue. It is an axiom among engineers 
that the evaporative power of a clean boiler is greater than one 
that is coated with scurf. In the boiler that I have in 
charge, the water supplied to it is partially brackish, and im- 
pregnated with lime; Ihave used English oak saw-dust with 


ny 


success 


Liverpool, Feb. 2, 1857. Joun Onrons. 


Sir,—From the large amount of life and property imperilled by 
boiler scale, I am glad Mr. C. Wye Williams has departed from 


the position he assumed and the statement he made in his letter | 


of the 13th ult., in which he alludes to scale of an inch thick, 
and says, “that it isan absolute and good conductor of heat 
whether thick or thin.” The words “absolute and good” 


ace | 





implied perfection, but if Mr. W. did not mean that, he has laid | 


himself open to the retort of having written that, which in his 
“ Essay on Smoke,” page 19, he blames other writers with 
doing, when he there asks the question, “Who is this that 
darkeneth counsel by words without knowledge ?” 

But in Mr. W.’s last letter he has come down from his 
extreme views on the conducting powers of scale, and explains 
that he considers it to be “almost as good as iron.” 

Mr. W.’s thirty years’ experience of this subject are balanced 
by my twenty, and experiments, of which I shall narrate some 
made since Mr. W.’s first letter was published. 

But before doing so, as he is very particular that the deposit 
shall be of the kind le has termed * scaly and crystallised,” I 
shall give the history of that experimented upon, The water 
in a deep well yielding very 








that produced it was from a sprin 
agreeable water to drink, on account of its being as clear as 
erystal, and what is termed hard water. On evaporation, each 
gallon of it yielded eleven grains of lime, which gradually formed 
into a sealy crystalline deposit, as hard as is usually found 
in land boilers. [t was for one of them that Mr. W. volunteered 
counsel to “ Aerigenetes.” 
The experiments are as 
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ows: I ground a piece of the 
deposit into a parallelogram shape of one inch in length, the 
greatest thickness mentioned by Mr. W.; I then fitted it into an 
aperture in the centre of a screen, so that one-half of the piece of 
deposit projected on each side of the screen ; to the one end I ap- 
plied a small uniform tlame of gas, to the other end Tapplied a 
very sensitive thermometer. The to pre 
vent heat passing to the thermometer in any way except by 
conduction through the deposit. 

I then watched the length of time the heat carried by conduc- 
» raise the mercury from 49 deg. tu 99 deg 

With this piece of deposit it required eight 
h a piece of malleable iron, the same shape and 
size as the piece of deposit, and other circumstances the same, 
the heat took only one and a half minutes to raise the 
thermometer from 49 deg. 99 deg. Fah., proving that 
iron is a better conductor of heat than scaly deposit by more 
‘hese experiments were each repeated 


use of the screen v 





tion would take 
Fah., being 50 de 


minutes, aud 


+ 
t 





to 


than five and a half times. ‘T 
three times. 
in case any of your readers may make calculations from them 

the of fuel sustained by using boilers coated with 
posit, if is proper for me to state that during the one minute 
and a half the heat was applied to the iron, the screen I used 
prevented the transmission of heat through it in that time, but 
not so when I had to continue the application of the heat the 
eight minutes for the deposit ; in the latter case, some heat did 
pass through the screen, showing that the above resulis as stated 
are more favourable to the deposit than they would have been 
if a more perfect screen had been employed. 

These results prove that Mr. W. should not have volunteered 
the general assertion “ that scaly deposit is almost as good a 


loss 








conductor of heat as iron.” 
Tdid not expect Mr. W. would have stooped to his mode of 
evading an answer to the question —“ Is Mr. Ross or Mr. Williams 
tight’? Instead of replying he refers to the boiler for evidence, 
and asks your readers to be judges. That is an absurdity, 
because he knew well that your readers could not all go to Liver- 
pool to examine the boiler, and consequently, they cannot be 
judges unless Mr. Williams, who is on the spot, furnishes them 
with his opinion of the cause of that accident. 
Larchhill House, by Moffat, JaMzes JOMNSTONE, 
2nd February, 1857. 
Srr,—Mr. Williams in his letter in to-day’s ENGINEER, says, 
specting my suggestion of a water heater, “that it is nothing 


re- 





more nor less than a boiler itseif, and that it does not advance | 
make some addition, as shown in Fig. 1, which has two plain 


the inquiry” ; and, further, that “the formation of deposit of any 
kind is not a sudden act or process, or dependent on the tem- 
perature. It is a continuing process, so long as the boiling is 
continued.” I am quite surprised at such observations from such 
a scientific man as I take Mr. W. to be, as, in the first place, I 
should think every engineer's apprentice knows that no deposit 
could take place from water, until it was heated up to or above 
boiling point; and further, as to my heater being a boiler, of 
course if the water within it dotls it must be a boiler, but it is 














one that cannot well be ruptured or injured, as it is only nine 
inches in diameter, although nearly three quarters of an inch 
thick. It stands in a perpendicular position, so that I think 
the deposit will subside to the bottom. I have only had it in 
use about three months, so that it has not yet been opened for 
internal examination. I can say this of it, that it has saved us 
a great deal of fuel already. I also think Mr, Williams is wrong 
when he says that incrustation is a good conductor of heat. I 
know that when we get one boiler foul after five or six months’ 
use, we cannot make steam enough for the supply of the engine. 
Facts are stubborn things, and this is one, let Mr. W. say what 
he will. I hope to be able to send you an account of my boiler, 
as regards the deposit, in a month or so. After cleaning out the 
boiler, we heat 1t with a little fire and then coat it with gas tar 
and lime mixed up like thick paint; this hardens on the plates, 
and the deposit scales off as easily as possible. This is cheaper 
than the paint proposed by Messrs. Kennan, page 91. Mr. 








applied to steam boilers in your last number. The water in my 

boiler deposits a sandy incrustation in scales, and another boiler 

a hundred yards off deposits mud. Henry CuILps. 
Langton, Blandford, January 31st, 1857. 


Srr,—I see in your valuable paper of the 28rd ult. a letter from 
G. W. P. of Nottingham, inviting engineers in charge of steam 
boilers to give their opinions relative to the best means of pre- 
venting deposit taking place in steam boilers; and having had 
charge of marine and land steam engines and boilers for the 
last seventeen years, I have given my attention to many plans 
for preventing deposit taking place, and I find, by heating the 
feed water to the highest temperature possible, before entering 
the working boiler, deposit is prevented taking place to a great 
extent. To accomplish this I employ a supplementary feed 
boiler so constructed as to be fixed in immediate proximity to 
the exit flue, absorbing the waste heat from the same before enter- 
ing the conducting fiue to the shaft. I further connect to each 
division of my supplementary boiler blow-out pipes with valves 
connected to enable the engineman to blow out the deposit that 
would have formed in the working boiler, providing the supple- 
mentary boiler were not used. This method will be found to be 
very effective, simple, and not expensive, and the engineman will 
find his working boiler working with 50 per cent. less deposit, 
with a saving of 20 to 25 per cent. of fuel. G. W. P. can have 
all particulars of my plan by addressing to me. 
Lowestoft, Suffulk, Feb. 3 1857. J. SmitH, Engineer, 


1,—I do not understand how Mr. C. W.Williams can still assert 
ood a conductor of 





that the inerustation in boilers is nearly as ¢ 
heat as iron, In my former letter I gave evident proofs that 
such was not the case, and I see Mr. Naylor has gone very fully 
into the matter—the result of his experiments being quite con- 
clusive on that point. 

lf the earthy deposit (which consists principally of lime) were a 
good conductor, the plates of the boiler would certainly not 
have become red hot so long as there was a proper supply of 
water to the boiler. 

Mr. Williams has assigned no reason for that phenomenon 
occurring, and there can be but one cause, viz.—that caloric is 
not so rapidly transmitted through the incrustation as the iron, 
but nearly two-thirds of the heat is retarded by the incrustation, 
the amount depending upon its thickness. 

FREDERICK 
Whitehaven February 4th, 1857. 
* RAILWAYS. 
k, for the last few weeks, I find 
fdams aud Wright, as to 
] & £- 








ticuands, Engineer. 
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Sir,—In the pages of Tur Encine 
sume contention between Messrs. 
priority of invention, and advantage of plans, &c. &e., for street 
traflic, There is no doubt both men deserve praise for putting 
forward so advantageous a system of iron roads for the 
street traffic of London. Now it seems to me that so long 
as cither the iron tram road of Mr. Adams, or the rail- 
road of Mr. Wright, is separately laid before the public, neither 
the one or the other will be used; there must be an amalgama- 
tion of both plans, and such a road formed that it shall be an 
iron tram way to receive every class of vehicle which traverses 
the streets of London—from the lightest hand-cart, or cab, to the 
heaviest broad wheeled lorry or dray. The same road must also 
take the heaviest locomotive-engine from one railway to another 
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across the city, or Henson’s patent lock-up vans, to any ware- 
house in New Cannon-street, or other parts of London, and from 
any of the railways. Now Wright’s plan will do a portion of 
all this, and so will Adams’ another portion, but neither will 
effect the whole. I therefore combine both their plans, and 


surfaces of malleable iron, rolled in one piece, one suaface being 
about one inch above the other, so as to form a guide for railway 
vehicles and yet not hold the gravel and wet. The flat surfaces 
will work the street traffic; this rail, theréfore, suits both the 
railway and street systems. 

In Fig 2 I show a stronger mode of doing the same thing, only 
that the plates are rolled in two, so as to be cross jointed and 
flanged so as to strengthen them, and form barriers to keep the 

















Fennvany 6, 1857. 


pavement in its position. The timbers underneath are also in 
two, so as to be cross jointed, they are bolted as shown. I hope 
that Messrs Adams and Wright, seeing their plans amalgamated, 
and my addition, will shake hands; and both being old friends 
of mine, I have no doubt both will be ready to shake hands 
with me for making their plans useful in every respect. 

Tuomas Dunn. 

Manchester, February 3rd, 1857. 

te 

S1r,—Having read with interest the various ideas on street 
railways, which form a subject well worthy of attention, I 
think it would be much better if it could be preserved from 
jealousy and mere rivalry, and that further information be 
elicited from your able correspondents. Nevertheless if we 
must decide upon the originality of ideas from the statements 
in Tue ENGINEER, and Mr, Adams has recently secured or 
patented the notion of ldying down the ordinary double headed 
rail on its side for only the plain wheels of a common omnibus 
to run along; permit me to say that waster rails have been so 
laid for years in the neighbourhood of the Rhymney iron-works 
in Wales. These, however, are gradually giving way to the edge 
rail which stands up from the ground, and so works cleaner on 
its surface than either the flat tram plate, or the double healed 
rail laid channel upwards, which channel is always full of dirt, 
creating friction, and splashing every person that happens to be 
near to the passing wagons. I must confess I think that Mr 
Wright’s guarded edge or ridge rail possesses the most practical 
and definite advantages for street purposes, independently of the 
fact that by this system we should secure a proper railway of 
the four feet eight and a half gauge; if anything is to be done 
at all, it is worthy of being well done, and should be capable of 
lessening the inconvenience of our over thronged streets. 

31, Belgrave-road, Pimlico, SAMUEL SyMONDs. 

February 2nd, 1857. 
Srr,—On perusing your journal I have been much entertained 
with the subject of street railways, which has been too long 
neglected in this vast metropolis, consequently, any remarks 
thereon are particularly interesting. 

I am sorry to find the expected discussion and the valuable 
information likely to be obtained has suddenly turned into 
vague personalities, which is much to be regretted by the public 
and an attentive observer desirous of obtaining information on 
that ‘ong neglected subject. 

Nevertheless, from the information already elicited in your 
journal, in my humble judgment there cannot be a second 
opinion as to the merits or demerits ef the suggestions of Mr, 
Adams, and the more tangible propositions of Mr. Wright's plan, 
which is, according to that gentleman’s remarks, a bold and 
comprehensive system of metropolitan street railways on the 
national gauge, and which inherently regulates the crowded 
street traffic, also connecting all the metropolitan railway sta- 
tions; and consequently, as you have also shown, the streets of 
London with every town in the kingdom. 

On the other hand, Mr. Adams’ plan appears to me a feeble 
attempt at simply aceommodationg an iron hollow gutter to the 
wheels of our present inconvenient omnibuses, which gutters 
will always be full of slush and the tractive advantages almost 
neutralised ; therefore, it is obvious the advantages of Mr. 
Adams’ suggestions are objects not worth the trouble and ex- 
pense of attainment. 


2, King-street, Portman-square. THomas Winccvr. 





RAILWAY ACCIDENTS 

Sir,—Since the publication in your journal of the account of 
railway accidents caused by the mismanagement of switches and 
signals, some correspondence has appeared in Tue ENGINEER 
describing new plaus of working signals; but up to this time 
there have been no improvements in the working of switches 
worthy of notice, from defects in which many deplorable acci- 
dents have taken place. 

The switches now commonly in use are called self-acting ones ; 
but they only act one way, and that is when the engine forces 
the rail over against the action of a weight; it being kept in 
position by the wheels of the carriages until the train has passed. 
But when the engine is running the opposite way a man has te 
force the switches over with a lever, holding it until the train 
has passed. If the man neglect his duty the switches are wrong, 
and life and property is in danger. 

I have invented a new plan of working switches, which can be 
applied to signals at places where trains have to stop to take in 
passengers, or where carriages are changed. 

If this invention be adopted it will do away with all switchmen, 
their duties being performed by the stoker and engine driver. It 
matters not in what position the switches are placed, as the 
engine will set them right before it comes to them. 

If a train be running on a main line of railway, and the engine- 
driver wishes to keep such line, he can do so; but he will have to 
set the apparatus on his engine by simply taking hold ofa handle 
which, when set, will close all branch lines leading from the main 
line. Should he desire to change lines he will take hold of the 
handle and reverse it about ten inches, which will open the 
switches, and close them after the train has passed. 

By applying this invention to station signals there will be no 
danger of one train running into another standing at a station. 
Before a train enters the station it will turn on the danger signal, 
and such signal will remain indicating danger until the train is 


clear of the station, after which the signal will show to any 
approaching train that it may proceed. 
The great advantage of the arrangement is that it is strong 


and durable, is easily worked, and will need little looking after. 
Iam now constructing a model railway, which will show it in 
complete working order. I think the plan could not fail to give 
satisfaction to any company adopting it. 
Tuomas RalLton. 
Mill Wall,. London. 
THEORY OF THE CRANK. 

Srr,—As “Goose Quill” has at length furnished us with his 
promised assistance, allow me, in the first place, to-.acknowledge 
the small per-centage of my thanks due to him for his services, 
and then to make a running comment upon the intrinsic value of 
the three diagrams he has produced. I believe his objection to 
my mode of reasoning was that lines are insufficient to repre- 
sent the direction and amount of forces and diagrams were to 
be provided in which a more rational system was to appear. 
Yet, in the first figure I find E F and E C€ (lines only) are made 
to represent forces both in direction and amount in precisely the 
same manner as I had used them, and also, that E B, the re- 
sultant of these forces, is also expressed by a straight line, 
for the parallelogram B C E F is neither the expression of the 
resultant E B nor of either of the forces E F, EC; but the 
amount of mechanical effect or momentum of the force E F, 
multiplied by its velocity E C, or of the force E C multiplied by 
its velocity E F—a matter altogether apart from the question | 
was arguing when “ Goose Quill” took objection to my method. 
The same reasoning applies to the proof “Goose Quill” esta- 





| while the line 








‘THE ENGINEER. 








blishes with regard to A B being the resultant of the forces C B 
E B, but in this, according to Mr. Knight, he has failed, inas- 
much as A B only represents the amount and not the direction 
of the resultant. 

After a most elaborate demonstration of all that is eelf- 
evident in the figure, “* Goose Quill” triumphantly asks how can 
two opposite and equal forces be expénded? I answer that, in 
the real question at issue no such two forces exist, but that, 
ine A B, composed of imperfeét material, is revolving 
a fixed axis, the force C G is made to operate alternately 
(first in the direction G C, and then in G E without the oppo- 
site and equal force) upon the point G, and that the result 
of this alteration is, theoretically, friction; practically, increased 
friction, and, under unfavourable circumstances, a considerable 
wear and tear of the moving mechanism. 

This brings me to Fig. 2, which at fitst sight I mistook for 
a rough sketch of the celebrated aerial machine, which created 
so much sensation some years ago. 

This figure, if truly delineated, proves the truth of what 
I have just stated in reference to the radial force, since it shows 
that during the operation of the force G C the opposing force 
i: G is removed, or may be supposed not to exist, and by the 
way this force, at the particular point chosen for its development 
by “Goose Quill,” is equal to half the steam force upon the 
piston, supposing his construction correct. As a matter of 
course the steam force, which is constant (or nearly so), accom- 
modates No. 2 by pressing only upon the upper half of the 
piston; this reminds me of the obliging butcher who only 
killed half a cow a-week to meet the requirements of the small 
village he lived in. 

After wading through all the alphabetical perplexities con- 
nected with Fig. 3, and granting (which is not proved) that the 
semilune E IJ is equal to D Ek F H, how are we to prove that 
this semi-lune truly represents the mechanical effect given out 
at the crank ! Where is the data for caleulation—where the lines 
that will admit of measurement or geometrical ratiocination ? 
Alas! No. 3 is totally barren, resting solely upon the assertion 
of its original inventor and proprietor, who, it seems, could not 
even construct it without removing the centres of a fixed axis 

In my letter published in the last number I have adverted to 
the strange conclusions with which “Goose Quill” finishes off 
the results of his cogitations, but the present instance requires 
peculiar notice, since he protests against the “acceptance of 
illustrative diagrams as proofs,” considering them “ worthless 
unless base] upon correct premises, and accompanied by sound 
reasoning, taking in all the circumstances of the case.” Why, 
then, may I ask, has he wasted so much paper and ingenuity in 
the production of this worthless trash? His sound reasonings 
upon his first diagram (a simple recapitulation of the terms em- 
ployed for the same purpose accompanying a similar figute in 
almost every elementary treatise upon mechanics) serve only to 
show that he most signally fails in accomplishing what he pro- 
posed, viz., to represent a force by means of a figure of two 
dimensions. In his second diagram his sound reasonings are 
not aceompanied by all the circumstances of the case, since the 
very one in dispute is entirely left out and a new one introduced, 
which never obtains, viz., parallelism in the motion of the con- 
necting rod; and, lastly, No. 3 is deficient of the correct pre- 
mises upon which it oughtto be based, and the sound reasonings 
in this instance amount to an assertion of its author equivalent 
to—it is so because it is so. 

For many years past I and the Old Crank have jogged 
on together harmoniously, astonishing the world by our united 
effects in producing the three great concomitants of happiness, 
health, peace, and competence; but it appears that, taking ad 
vantage of a momentary danger wherein I have been unjustly 
beset by a swarm of theorising assailants, he has seized the 
opportunity of getting up a “revolution” on his own account. 

It seems that this gentleman, grown supercilious from the in- 
dulgence granted him, can dispense with the testimony of Watt 
upon the operation of the steam engine, and can construct geo- 
metrical diagrams without the slightest reference to Euclid ; but 
the question is, will those who have listened to the teachings of 
the one, or followed the demonstrative evidence adduced by the 
other, give credence to his diagrammatical arguments when they 
find him at variance with both those ancient worthies. 

Touching the specimen now before me, if we abstract all friction 
from the question, it has been proved beyond contradiction that 
“the mechanical effect given out atthe crank pin is just equal to 
the mechanieal effect produced by the steam force upon the 
piston, not only during an entire revolution but also at any one 
instant of their combined operation (see “Treatise upon the 
Steam Engine, &e.,” by the Artizan Club, edited by J. Bourne, 
C.E., p. 123.) 

Let us now apply this established fact to “Old Crank’s” 
gram and test its accuracy. The mechanical effect said to be 
given out by the crank during one quadraut of its revolution is 
represented by 7836°67, and while this was being accomplished 
the piston must have passed through a space (taking the average 
of the two quadrants) equal to the radius in this case 100, 
Hence - — 
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=78°3667 represents the pressure upon the piston, 
which may be considered constant, as it very nearly is so through” 
out. Now, taking the numbers given by “ Old Crank” as indi- 
cating the mechanical effect in the lowest division, viz., 99°7 x 
154, and knowing that the perpendicular height indicated by the 
‘st dotted line is the space passed through by the piston, while 
the crank was giving out the effect (99°7 x 15-4), this perpendicular 
height=15:4, hence we have the equation 783667 x15'4= 
15°4x99°7, and taking away the common factor 15°4 we have 
78°3667=997! The same process carried through all the 
divisions will show each of them to be in like manner incorrect, 
what, then, is the value of the total resulting from an accumula- 
tion of errors? But “Old Crank” can do without Euclid ; 
it seems he can just as readily dispense with Cocker. On the 
other side of the diagram the reasoning is not a whit more 
happy than that I have just dealt with. 

Admitting the practicability of the contrivance named, the 
rack would operate upon the circumference of the pinion, and, 
as the force here employed would be (within shade) truly tan- 
gential throughout the stroke, the whole mechanical effect given 
out by the piston would be transmitted without the additional 
friction induced by the crank and connecting rod, hence the 
effect of the rack and pinion would be 100 x 78°3667=7836°67, 
and not 6366, as given by “ Old Crank.” 

To carry the absurdity of “Old Crank’s” notions one step 
further, we, in choosing the radius of a pinion, are in nowise 
limited. Suppose, then, we use one whose radius is 1,000 instead 
of 63°66, by applying “ Old Crank’s” method we have 
1,000 x 100=190,000! the mechanical effect of the rack and 
pinion as opposed to 7836°67, whose head should suffer dimini- 
nution under such circumstances. Why even Mr. Whitgreave 
may venture to appear again in your columns after this. 

The fact is “ Old Crank” has got the wrong bull by the horns; 
if he will only multiply the effective pressure upon the piston by 
the perpendicular heights given in his diagram, he will always 
find the results equal to the product of the tangential force due 











to the positions of the crank multiplied by their respective 
angular velocities. THe Op Enaine. 
London, Feb, 2, 1857. 


Sir,—“ Goose-Quill” has favoured us in his letter, at page 68 
(Jan. 19), with afew remarks on the diagrams given in my letter 
of Jan. 5 (page 29) ; they are as follows :—“ Mr. K’s diagram, 
Fig. 1, furnishes a case showing the insufficiency of mere lines for 
the purpose in view. He calls ¢ d the direction and force on the 
piston, ce, that passing through the connecting-rod”—from the 
piston to the crank, as I understand it. “ Now, if these lines 
represent the motive force in each case, that passing through 
the connecting-rod must be greater than that given out by the 
piston (c ¢ being greater than c d), but this is manifestly impossi- 
ble, and would not be shown if areas were used instead of 
lines.” In answer to the above, I take Ieave to say that the two 
diagrams were quite sufficient for the purpose I had in view, 
viz., that of bearing me out in all my statements. The practical 
engineer will find them useful in sevéral ways. Can we say as 
much for the diagrams “ Goose-Quill” gave us last week? In my 
diagram, Fig. 1, the linese ¢,c d, a h and a g, represent the 
statical forces or pressures, I have, in diagram, Fig. 2, and in 
the parallelogram, used areas to represent the power or motive 
force. 

I cannot understand “ Goose-Quili’s” reasons for turning out the 
connecting-rod : would its introduction have made his diagram, 
Fig. 3, too complicated? I certainly admire it very much for its 
truth and simplicity, but as they appear to be its only qualifica- 
tions, I sincerely hope it may never be robbed of either. 

“The Old Engine,” in his letter at page 89 (Jan. 27) says :— 
“T still hold my position intact, that Mr. Knight, in his first 
diagram, reasons with, instead of against me, plainly showing 
that at whatever part of the stroke we consider the crank to be 
placed, wé always find the tangential force less than that pressing 
upon the piston, since in every such position, g h has a sensible 
magnitude.” If “Phe Old Engine” will place the crank in such 
a position that it makes an angle of 90° with the connecting-rod, 
he will find (by following the data I gave for constructing my 
first diagram) that the tangential force or pressure exceeds that 
pressing upon the piston, and that g h vanishes entirely. 

have so far neglected friction, but as it now clearly appears 
that it is friction that has made “ The Old Engine” so unhappy, 
it is, no doubt, high time it was looked to. 

He says, “ Tam not only driving at it, but that friction, not in 
amount equal to, but that produced by, the otherwise unpro- 
ductive radial force, is the primary evil complained of ; and if 
Mr. K. in his operations leaves this out of the question, that will 
not effect me, since I believe, in theoretical inquiry, the ‘ friction’ 
usually dispensed with is that due to the imperfection of mate- 
rials, and not that induced by the v/s inertia of an actual force.” 

That I have acknowledged the existence of the radial force or 
pressure, and have also taken it into account, my first diagram 
(page 29) will clearly show ; it also furnishes me with the means 
of constructing my second, in which the heights &, /, m, &c., are 
the tangential forces or pressures, but as the tangential force is 
simply the resultant of the radial force, and the foree transmitted 
from the piston by the connecting-rod to the crank-pin, I contend 
that in my second diagram the radial force has not been 
neglected. In both these diagrams I have neglected “friction” 
entirely, as I have before stated. 

He appears to lay great stress on the “ friction” produced by 
the radial force (I suppose on the axle plummer biock), but I 
hope he does not forget that the tangential force assists the 
former in producing friction on this bearing. When the crank 
is square with the connecting-rod, I think he will find the pres- 
sure (and consequently the friction) is greater than it is when 
the crank is in a line with the connectin; rod; although in the 
first place the radial force = O, and in the second case the radial 
force is equal to the pressure upon the piston. 

Why dves “The Old Engine” speak of only that portion of 
friction due to the radial force? Would it not be better, when 
we estimate the loss of power (consumed by friction) in any 
mechanical contrivance to include all the forces acting on all the 
rubbing surfaces ? 

Greenwich, Feb. 3, 1857. 











R. V. J. Kniant, jun, 


POWER REQUIRED TO WORK SLIDE VALVES. 
Sirn,—Would you be good enough to note in your next im- 
pression a misprint which has occurred in the letter 1 forwarded 
to you last week respecting the power required to work slide- 
valves, It is there stated that the upward pressure of the steam 
on the valve face at the termination of the stroke = (a 0) P: @ 
being the area of port, o the area of opening, and P the pressure, 
whereas it is obviously = (a—o) P. 

I observe that your correspondent “Goose Quill,” at the close 
his excellent remarks ou the crank question, wishes to know 
if the method he has adopted of representing forces has been 
employed previously. The same principles have been applied 
by Herman Haupt in his work on the “‘ Theory of Bridge Con- 
struction,” which is considered in America a standard book on 
that subject. Mr. Haupt seems almost to have carried the 
method to its limits ; he represents the deflection and extension 
of the fibres of beams by the areas of plane curves, and the 
strains to which they are exposed by geometrical solids. This 
would naturally result from the mode pursued by “Goose 
Quill,” were his pressures of such a nature that their relations 
could be successfully represented only by areas, 

A. ALEXANDER. 
Canada Works, Birkenhead, 3rd February, 1857. 


of 


INDIAN JuNcrion TeLeGnaru Company.—Mr. Andrew, the chair- 
man of the European and Indian Junction Telegraph Company, has 
received an oflicial intimation from the Treasury to the effect that the 
Government will be prepared to execute a contract, stipulating to 
pay, conjointly with the East India Company, from the date of the 
completion of the telegraph, £12,000 per annum for 25 years, or so 
much of it as shall be necessary to make up, with the other receipts of 
the company, a dividend of 6 per cent. When the profits of the 
company shall exceed 12 per cent. the Government and the India- 
house are to have the power of making a reduction in the tariff for 
conveying messages, but not to an extent that, calculating the 
traflic of the two preceding years, will reduce the dividend below that 
amount. The Government require 20 per cent. of the capital to be 
paid up previously to the execution of the contract, and the Treasury 
are to have the power of appointing one official director to represent 
their interests. Application has been made to the East India Com- 
pany to allow Sir William O'Shaughnessy to act as consulting engi- 
neer, 

Rep Coat Scuoo..—A course of lectures has been arranged to 
be delivered to the troops at Chatham garrison during the remaining 
winter season by several officers and gentlemen of the neighbour- 
hood. The first lecture of the course was delivered on Friday 
evening last, and the experiment of providing this kind of entertain- 
ment for the soldiers of the garrison was attended with complete 
success, the lecture being well attended not only by the troops, but 
also by many of the officers. ‘The subject of the next lecture is 


“Great Battles and Great Victories,” which will be delivered on 
Friday evening next by the Rev. J. Davis, of Rochester, to be 
followed by one on the steam-engine, by Lieutenant Walker, R.E. 
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Tis invention consists in fixing 2 drum for holding the band, strap, 
or chain employed with engines for ploughing and other agricultural 
purposes, upon the axle of the fore or hind wheels of the travelling 
engines now employed in connexion with agriculture. Or either fore 
or hind wheels are converted into drums by raising them, by means 
of blocks or otherwise, from contact with the ground, and by screw- 
ing, bolting, or otherwise attaching flanges to the sides of the wheels, 
in order to prevent the band slipping off from them. 

Fig. 1 is a side elevation of a portable steam-engine; Fig. 2, 
an end elevation of the same; and Fig. 3, a plan of the particular 
parts to which the improvements are applied, shown detached from 
the rest of the working part of the engine. A is the crank shaft, on 
which is keyed or otherwise fixed the bevel or mitre wheel B gearing 
into the bevel wheel C on the shaft D, which works in bearings « 
attached to the bracket FE, and fixed to the body of the engine. The 
shaft D works in bearings 6 at its lower end, and has keyed on it the 
bevel wheel F, which gears into another bevel wheel G running loosely 
on the shaft H, seen more clearly at Fig. 3. To the wheel G is 
east the pinion I and clutch ce. This pinion works into the wheel I), 
to which a similar clutch is cast on the shaft K ; these clutches slide 
on feathers, and are thrown in and out of gear by means of forked 
levers. The pinion L is fixed on the shaft K, and gears into the 
wheel M, which is fast on the shaft H. On the shaft H the pinions 
N, N, are mounted or fitted, attached to which are grooved bosses 
JS; also sliding on feathers g, g, spanned by forked levers for the 
ga of throwing the pinions in and out of gear. The pinions 
N, N, gear into the wheels O, O, on the axle P, here shown attached 
to the hind wheels of the engine, but it is equally applicable to the 
fore wheels. ‘he axle P is made longer than in engines of the 
ordinary construction, to allow the rope-winding drums or pulleys 


Q, Q, which run loose, or otherwise, on the same axle P, to be placed | 


between the wheels O, O, and the bearing wheels R, R. Rouns! the 
drums Q, Q, the ropes or chains S, S, are wound in contrary directions, 
s0 that when one rope is running off one drum, the other rope is 
running on the other drum. ‘The rope 8 is attached to a plough or 
any other apparatus for agricultural purposes, and is guided round 
suitable pulleys placed at the part of the field required to be ploughed 
or otherwise operated on. Instead of winding the rope S round the 
drum Q, we sometimes fix flanges h, 4, shown in dotted lines, to the 
bearing wheels R, Rk, then elongate the axle P, as shown by the 
dotted lines, and support the whole on a tressel, as shown at Fig. 1; 
the ropes are wound round the wheels R, R, which answer the 
same purpose as the drums or pulleys Q, Q. The wheels O, O, and 
drums Q, Q, are cast together or separately, and fixed afterwards ¢s 
desired. T', 'T, are levers connected to the clutch lever for throwing 
the pinions I and L in and out of gear, and for this purpose the lever 
is raised and pushed along a bar from one notch to another. Some- 
times only the wheel G and pinions N, N, are used on the shaft 1, 
and the shaft K and its wheels and clutches are dispensed with; when 
this is the case the wheel G iscast without pinion andclutch, and keyed 
or otherwise fixed tu the shaft H. U, U, are brakes made of wood 
or other suitable material, the pressure of which on the wheels 0, O, 
may be regulated by the lever 7. Round the fly-wheel V sometimes 
is placed a strap, which may drive a thrashing, chafling, oat-crushing, 
or any other machine, as required. : 


BLACKWOOD'S MACHINERY FOR DOUBLING YARNS 
OR THREADS, 
PATENT DATED 2ND JuNR, 1856. 
Tuts invention relates to mechanical arrangements to be applied to 
douoling frames or such machines as are used for doubling yarns or 














By this arrangement, should either or any 
of the threads break or fail, no waste can ensue, as the rollers can no 


threads of various kinds. 


| longer bring forward the yarn. The arrangement also acts in such 
| amanner that when a failure of the yarn occurs a stop is passed 
within the path of rotation of the flyer and spindle; when the top is 
so passed the flyer with its spindle is stopped, and consequently the 
twisting and winding-on action ceases; or the motion of the spindle 


FIG.1I. 














FIG. 4. 











and flyer is stopped by throwing the driving band upon a loose 
pulley. Fig. 1 is a transverse vertical section of so much of a 
| doubling frame as is necessary to explain the action of the improved 
stopping mechanism; Fig. 2 is a front elevation corresponding to 
Fig. 1; Fig. 3 is a plan, and Fig. 4 isa front elevation of one 


| the eye is fixed, as indicated by the dotted lines in Fig. 1. 





AND OLIVER’S IMPROVEMENTS IN AGRICULTURAL ENGINES. 







IM | 


Wit i 
HUH 


ul 





of the details. In these figures the parts are shown as arranged for 
drawing the threads off the two bobbins A, twisting or doubling 
them together, and winding the compound thread upon the bobbin 
B. Each thread C is passed on its way to the drawing rollers D 
through a guide eye carried by a small lever E, arranged in such a 
manner below a straight line, dawn from the bobbin to the rollers, 
that the draw of the thread lifts up the end of the lever E to = 

en 


| the thread C, however, is broken, as it is shown to be in Fig. 1, or 





fails from the bobbin being emptied or from any other cause, the end 
of the lever E, to which the eye is attached, falls down, and its other 
end rises and strikes the turned back portion F of a small lever or 
catch G (shown separately in Fig. 4), and thereby releases the 
stopping mechanism. The two levers E, appertaining to one couple 
of bobbins A, are carried on a pin projecting on opposite sides of a 
small stud H fixed to the framing. Both levers E of one couple of 
bobbins A act upon one and the same catch lever G, which is carried 
by another stud I, and this catch lever is lifted when either or both of 
the threads A fail. The catch of the lever retains the shorter end of 
a lever J, capable of turning horizontally upon a vertical stud K, 
and which is acted upon when released by a blade spring L. The 
lever J has fixed to it an upright wire M, arranged so that when the 
spring L pushes the lever J to one side, the wire M carries the threads 
C laterally out of the line of the rollers D, thereby preventing the 
drawing forward of any more thread. The lever J is shownas 
released in Figs. 1 and 2; but as held by the catch lever G in 
Figs. 3 and 4. The lever J has also attached to it a vertical wire 
or small rod N, which is jointed to a species of bell-crank or bent 
lever O turning on a centre P upon the rail of the machine. The 
lever O has also jointed to it a wire or rod Q, which descends to the 
bearings R of a small pulley S, arranged in the lineof the driving band 
T so as to lift it when raised by the action of the lever O on the latter 
being turned over by the lateral movement of the lever J and rod N. 
The spindle U of the bobbin B is provided with two pulleys V, the 
lower one of which is fast on the spindle, whilst the upper one is 
loose. When the pulley §S is in its lowest position, the driving band 
D acts on the fast pulley, and drives the spindle; but on a thread 
failing, the pulley $ is raised in the manner already described, and 
lifts the driving band upon the loose pulley, so that it ceases to have 
any further driving power upon the spindle U. All the arrange- 
ments are repeated for each spindle in the frame, so that the several 
spindles are rendered quite independent of each other, and no waste 
can occur, as the moment a thread fails the corresponding spindle is 
stopped, the other spindles working on without interruption. The 
vertical rod N is prolonged far enough downwards to reach a small 
blade spring W, against which the tailof the rod presses when de- 
rangement occurs ; the spring W is thus pressed against the bob- 
bin-flange of the bobbin and the latter is in this way suddenly 
stopped, so ss to prevent snaping or knotting of the end of the 
thread at the flyer. By a further modification of the apparatus 
provision is made for securing increased certainty of action on 
the failure of the threads, by giving increased leverage to 
tothe part F,G. Instead of making the lever I’, G, solid or in one 
piece, it is in this latter instance made in separate jointed pieces to 
give a double leverage action; that is to say, the part F is separate 
from and linked and jointed to the lower portion G, so that when the 


| threads fail the action is rendered more certain and effective. 


LARGE PLATEs.—We saw the other day, on the premises of the 
Eastern Steam Navigation Company, at Millwall, several large plates, 
intended to be used about the stern-post of the great ship. One was 
27 feet 3 inches long, 3 feet 5 inches wide, and an inch and a quarter 
thick, and weighs 40 ewt. l qr. There is another of irregular shape 
which weighs nearly 43 cwt. They were rolled by Messrs 
Samuel Beale and Co., at the Parkgate Ironworks, Rotherham. We 





| understand the Lowmoor people have in hand plates for use in this 


ship of still greater dimensions. What would have been said a few 
years ago had such work been proposed ? 
Fay or A Raipway Brivce.—The trafic of the line of railway 


| between Coventry and Nuneaton (a branch of the London and North- 


Western) was on Monday morning about 9 o'clock for a time com- 
pletely stopped by the falling in of a viaduct at Cowden, a short 
distance from Coventry. The line from the latter city communicates 
direct from Leamington with Tamworth, Derby, and the north. The 
bridge, which is of several arches, is of stone, and carries over the 


| rails a very important old turnpike road of the district; but, fortu- 


nately, at the time the accident occurred, owing to the absence of 
tratlic, not the slightest injury befell either the road or railway tra- 
vellers. A train had passed under the bridge only a short time before, 
but, beside the damage sustained by the railway company and the 
detention of trains, no injury was sustained by any individuals. 
Passengers to the north from Coventry were conveyed beyond the 
dilapidated bridge by omnibuses, and considerable personal inconve- 
niences were the only unpleasant results complained of. The engi- 
neers of the London and North-Western Company were speedily on 
the spot, and the line was as speedily as penaiie cleared of the debrts. 
The cause of the accident has not been clearly ascertained. 
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TO CORRESPONDENTS. 


H. B. (Northam, Southampton).— We will endeavour to answer your inquiries 
next week. We must write to our t. 
Pro Bono Pustico (Manchester).—Upon looking over your sketch and descrip- 
tion it seems to us imperfect, but we will again refer to it, 
R. B. (Bir ig ).—Your questions are i 
nominal or indicated horse power? You only give the size of one of 
the cylinders of the compound engine and say nothing about the degree of 
expansion. The condensing and compound engines would be of the same 
power if the quantity of steam used were the same and the erpansion the same, 
whatever the size of the cylinders. When all the data are determinined, it is 
casy to work out the power in each case, but you can do it yourself. No 
general questions of the kind you put can be really satisfactorily answered. 
B. B. P. (Haverfordwest).—The packing of pistons has been tightened up in 
the way you describe, only three or more screws have been used instead of a 
central screw. One hole in the cover, however, has been made to serve for 
working any number of screws. 
T. H. M. (Cookley).—Address a letter to the Manager of the Works; he will 
probably be able to answer your question. 
A Constant Susscriser (Manchester).—The same quantity at all pressures. 
L. T. and F. (Manchester).— We do not like departing from our ordinary 
custom. You should advertise. The illustrations will appear next week. 


Jot, 








+ 


J 


We are compelled to postpone the publication of some letters and answers to 


correspondents, and to rejcct several which are unauthenticated by name and 
address. 
Ways. 





WANT OF SKILLED WORKMEN. 
(To the Editor of The Engineer.) 

Sir,—Having seen in the 90th page of THe Encinger, a subject headed 

** Want of Skilled Workmen,” I attribute the cause of this want to the 

niggardliness of the masters or employers more than to the workmen. 

There is no doubt that when a master gets an apprentice he is of very 

little use to him, but the master in that case only gives him the less 

remuneration, and then, as the apprentice improves, he pays him accord- 
ingly. The master ought to “ devise liberal things.” 
scrving a time to a trade if it is not a benefit when the time is out, But 

I would say that there ought to be no time served to any trade, but let all 

trades be open to the world. There might be engagements for certain 

periods, but again if these engagements become lucrative either to masters 
or workmen, they often breed a great deal of discontentment. There are 
many masters who will give no instructions how they want a job done, but 
allow you to spoil a job to crow over you, so that they can get you to work 
for low wages. I should like to see all men to have enough and to spare. 
Bonhill, February 2nd, 1857. WwW. M. 

[ We leave our correspondent’s note to speak for itself. We hope there are very 
Jew masters who would allow work to be spoiled from such motives, and we 
Sear mastrs are often blamed when they don't deserve it. At the same time 
we are quite of opinion that the duty of employers is not simply conyined 
to the getting as much as possible out of their men and paying them the 
least possible amount of wages, but that other duties devolve upon them which 
are too much neglected,— Ep.) 








COMPRESSIBILITY OF WATER, 
(To the Editor of The Engineer.) 

Sir,—In a letter of the 23rd ult., I made some remarks in reference to 
your correspondent’s inquiry as to the compressibility of water, in which 
I stated that water, divested of at pheric air, is i FE Your 
correspondent, “ Firineach,” in last week's ENGINEER, states that :—“ The 
compressibility of water has been determined by numerous careful and 
exact experiments, which agree among themselves in a most satisfactory 
manner, made by scientific men of the first eminence, viz., Cauton, Perkins, 
Oersted, Colladon, Sturm, and Grassi.” To this array of scientific experi- 
mentalists I must succumb, and admit that I have improved my knowledge 
of the fluid under di i Your corresp , however, omits to 
make any remarks on that part of my letter, viz. :—*‘ What quantity of 
air a given quantity of water contains,”_and I may add, “its ratio of com- 
pressibility.” Of course, he was under no obligation to do so. There are 
also discrepancies in our figures, but as “ figures can be made to prove 
anything,” I will leave those parts of the letters to the decision of the 
‘Learned Society.” In my letter I contrasted the expansibility of water 
when converted into steam with the expansibility of heated air, without any 
reference to the consumption of fuel in either process. I have no desire to 
detract from ‘ Sterling's” fair fame, as the original inventor of the air 
engine, although the first one, made under his own superintendence, only 
produced about one-fourth the effective power it was constructed to produce. 
My remarks on the subject were quite incidental. Your correspondent 
states, that the use of the air engine was aband lor E owing to 
“ practical difficulties,” had he added “ and physical impossibilities,” he 
would have more correctly accounted for their being abandoned; for, 
unless the constituent properties of air and water can be assimilated, the 
practical use of the air engine is likely to remain suspended. 
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Ls 
(To the Editor of The Engineer.) 

Sir —If Mr. Thomas Harrison knows anything at all about the subjects 

upon which he attempts to speak so learnedly, perhaps he will be kind 

enough to answer the following questions :— 

1. Has he himself made the discovery, or, if not, where did he learn, 
that air is a compound of nitrogen and oxygen, in a state of chemical com- 
bination? 

2. If every atom of water holds mechanically a corresponding particle 
of air, what becomes of the air when the water is decomposed, or resolved 
into its “ ultimate elements ?” 

3. If the water does not give up the air it contains, where does the air 
come from which Mr. Harrison sees on the sides of the exhausted glass 
vessel ? 

4. If the steam or vapour which is generated by the agency of caloric, 
and the water from which it was formed are essentially the same, both 
containing air, what difference is there between the steam or vapour 
(which we cannot see) in the inside of a glass containing boiling water, 
and the vapour or clouds (which we can see) floating in the air? 

5. If “ water holds no other gas in a simple state" but “ hydrogen and 
oxygen chemically combined,” in what state does it hold the carbonic acid 
of effervescing drinks ? An Ixquimer, 

February 2nd, 1867. 





SPEED OF ENGINES. 
(To the Editor of The Engineer.) 

Sir,—In offering a solution to the question proposed by Joseph Maas, in 
your last week's paper, I may remark that only on condition of the 
duties performed by the two sets of engines employed being identical can 
any answer be obtained from the given data, 

If, therefore, d represent this duty and z the number of revolutions 
required, we have :— 


2X 5° xX 7854 X7X4X 60=d 
Also, 4X 5° *7854X7K2X 2x d; and, therefore, 
2X 5°? X ‘7854 X 7X 4 X GO = 4 XK 5* X *7854 X 7 X 2 Xa; or, by 


expunging the common factors from both sides of the equation, we have 
x = 60, that is, the number of revolutions will be alike in both cases. 

It is also evident that the duties being equal, the horse power will be 
equal, and the relative quantities of steam used per minute will, in each 
case, be equal ulso. 

If, as I suspect, your correspondent wishes to know the quantity of 
steam used in either case, it can be obtained nearly enough as follows :— 
2 X 52 & *7854 X 7 KX 4 X 60 + 33,000 = A, the nominai horse power 
of each set of engines; and as the evaporation of one cubic foot of water 
is considered an equivalent for one nominal horse power, while the relative 
volume of steam, under a pressure of 7 Ib. above that of the atmosphere, 
is very nearly 1172 times that of the water from which it was raised, it 
follows that 1172 X A (found above) will express the quantity of steam in 
cubic feet used per minute; and this, if necessary, multiplied by °0532, 
will give the weight of the steam uscd in pounds avoirdupoise, 

London, February 2nd, 1857. Tue Op Exorxe. 





COATING FOR PIPEs. 
(To the Editor of The Engineer.) 
Sir,—Perhaps some of your correspondents can answer the following 
question :—In a brewery in this town, a white powder consisting of car, 


| Manchester, February 3rd, 1857. 
| 


Do you mean | 


Also the abstract of Mr. W. Bridges Adams’ Paper on Permanent | 


bonic acid and acetate of lead is deposited on all lead piping. This 
deposit eats the lead away in about three months’ time. Is there any 
coating with which the pipes could be covered, which would prevent 
| their destruction ? A SuBSCRIBER. 





MEETINGS FOR THE WEEK. 
INsTITUTION OF CiviL ENotveens, Tuesday, February 10th, at 8 p.m.— 
Discussion on Mr, W, Bridges Adams’ paper “ On Permanent Ways.” 
Society oF Arts, Wednesday, February 11, “On the Application of 
Railways for Horse Traffic in the Streets and Environs of London,” by 
Mr. W. Bridges Adams, 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
| on Thursday evening in each week. The charge for four lines and under 
| 8 half-a-crown; each line afterwards, sixpence. The line averages eleven 
| 


words. Blocks are charged at the same rate for the space they fill. 
| 
Letters relating tothe publishing and advertisement department of this paper are to 


| be addressed to the publisher, MR. Bexnarp Luxton, Engineer-ofiice, 301, 
| Strand, London. Ali other letiers and communications to be addressed to the 
Editor of Tux Enoixeer, 32, Bucklersbury, London. 
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NOTE BOOK. 
BOILER EXPLOSIONS. 


In our last we published at length the annual report of 
| Mr. Longridge, Inspector to the Manchester Association for 
the Prevention of Boiler Explosions ; and we now purpose 
| directing the attention of our readers to the main points of 

that useful document, and to add a few comments of our 

own. 

It appears, in the first place, that the working pressure 
| of stationary boilers is on the increase. For, whereas the 
| wagon-shape was originally the prevailing form of boiler, 
| and was essentially weak, and dependent for its power of 
| resistance to internal pressure upon the tie rods; and 
| whereas the maximum pressure in the wagon-boiler has 
| not exceeded 15 lb, per square inch above the atmosphere ; 
| cylindrical self-sustaining boilers have superseded the 
| wagon-boilers, and they work at pressures of 15 1b. to 75 Ib, 
| perinch. Simplicity and direct action, we sec, get the 
| better of complication, piecemeal, and circuitousncss—that 

is, patchwork. 

But, though no doubt complicated segmental construc- 
tions give way to those which are simple and uniform, there 
exists, we freely admit, a liability to extend the application 
of a single idea beyond the limits of caution and legitimate 
practice. This is done when, on the same general prin- 


There is no use in | 








, ciple that a cylinder is the strongest form to resist uni- | 


'formly distributed pressure, cylindrical forms of large 
diameter are subjected unreservedly to external as well as 
internal pressure. We say that, though practically a ey- 
lindrical boiler, such as can be made now-a-days, will 
sustain without endangering its form internal steam- 
pressure up to the power of the rivets to resist lateral 
strains; it is an unsafe deduction to infer that the same 
may be predicated of a cylinder under external pressure. 
The power to resist collapse is not practically equal to that 
to resist bursting, as the external pressure secks to substi- 
tute a weaker for a stronger form, whilst the internal 
| pressure secks to perfect and strengthen the form. 

It appears to us, therefore, that the Cornish flued boiler, 
though better adapted to work at high pressures than the 
wagon or Butterley boiler, and more economical of fuel 
than the plain cylindrical boiler, is not a permanent form, 
and that it must ultimately recede before the multitubular 
form. Mr. Longridge informs us that the flues of the 
Cornish boilers are the weakest points, as, in case of de- 
| ficiency of water, they are liable to collapse; and he 
| Suggests that internal flues, when of considerable length, 
should be stiffened by external rings of angle iron. Touch- 
ing the influence of length of flue on its power to resist 
collapse, he refers to reeent experiments, which showed 
that the strength of cylindrical vessels subjected to external 
pressure is inversely as their length. Should this deduc- 
tion be confirmed by more extended trials it would cor- 
roborate our own conclusions on the inexpediency of relying 
upon cylinders of large diameter to resist external pressure. 

As, however, the principle of the strongest form resides 
in the cylindrical flue, whether subjected to internal or ex- 
ternal pressure, the practical adjustment of the question 
remains a matter for experience. If flues of large diameter 
are not reliable, small flues may be, inasmuch as they are in- 
herently stiffer than large flues, and, in fact, theyare reliable. 
Wrought iron lap-welded flues, as large as six inches in dia- 
meter, may be trusted, under all the ordinary vicissitudes 
of practice. Copper steam pipes, an cighth of an inch thick, 
and four or five inches in diameter, will resist successfully 
external pressure of 100 Ib. to 150 1b. per square inch ; and 
the brass flue tubes of locomotive boilers, one-sixteenth of 
an inch thick, and two or two and a quarter inches in 
diameter, carry the same pressure. One reason obviously 
is, that tubes of smaller diameter may be made more nearly 
cylindrical than larger rivetted tubes ; another reason, not 
quite so obvious, is, that the stiffness or power of resistance 
to flexure, or change of form of tubes, increases with 
wonderful rapidity as the diameter diminishes; that is, in 
exact language, the stiffness varies inversely as the cube 
| of the diameter, so that, for example, a tube one half the 
| diameter of another, other circumstances being the same, is 
eight times as stiff, and can carry eight times the pressure 
per square inch without a change of form or collapse. ‘The 
stiffness, we are solicitous to impress upon our readers, 
must not be confounded with the strength ; they are totally 
| distinct things. It is not for want of strength, generally, 
| as for want of stiffness, that flues collapse. The stiffness 
| of a tube, moreover, is affected in a similarly rapid ratio 
| by the thickness of metal: with twice the thickness, other 
| circumstances being the same, the stiffness is increased 
| eight times. Let not our practical friends imagine that we 

wish to lead them astray in these remarks, not on the 





| 


| practice. 
| a gentleman, two guineas a-week, and for that he does his 





strength, but on the stiffness of materials. What we want 
is, to establish a principle for guidance, in order that in 
working their way to the best forms they may not have to 
do so over hecatombs of failures, but, by a proper apprecia- 
tion of principles, they may take a shorter cut by a “ royal 
road” to the same end. 

Meantime to what conclusion do the foregoing remarks 
lead us? To the multitubular flue system—uniting the 
elements of compactness, extended heating surface, dura- 
bility, and safety. We do not remember hearing of any 
small flue-tubes collapsing. If they have done so, cases of 
collapse must have been extremely rare. We therefore 
think that the multitubular-flue system is, one may say, 
absolutely safe. And we find that Mr. Longridge coincides 
with us in a preference for multitubular boilers, after re- 
viewing all the circumstances of the case. 

Recurring to the Report we find that, of 1,456 boilers 
under inspection, nearly one-tenth of them, 143 in number, 
hvae been found ina dangerous state. Of these, 19 casés 
have arisen from “ deficiency of water,” and 35 cases from 
“water-gauges.” It is added that, in 49 other cases, injury 
has been sustained from want of water, though not danger- 
ously. It appears, then, that in a total of 192 cases of 
injury, 103 have arisen directly or indirectly from imper- 
fections connected with the water supply, or more than 
half the whole number. Again, from safety-valves “ in- 
sufficient or inoperative,” 30 cases of injury are reported ; 
and from “ over-pressure,” 22 cases, making in all 52 cases 
connected with the pressure of the steam, or above one- 
fourth of the gross number of cases reported. Cases arisin 
from “corrosion or failure of plates or angle-iron,” are 3 
in number, or about a fifth of the gross number. ‘Thus, in 
the order of importance, the question of water-supply 
stands first for consideration; over-pressure next, and 
corrosion last. First, as to water-supply. Injury on this 
account arises, as we have scen, in a considerable degree 
from imperfections of the water-guages, and we entirely 
agree with Mr. Longridge that, of all water-gauges, the 
glass tube is the best. Being liable, however, to be choked 
with sediment in the passages, and thus sometimes indicat- 
ing water in the boiler when theve is no water, they must 
at intervals be blown through and scoured, Besides the 
water-gauge for regular use, two or three gauge-cocks at 
different leveis should never be wanting on the boiler; in 
order that, when the glass-gauge is at any time 
thrown out of use, the cocks may be resorted to. It is a 
common mistake in practice, to plant both the glass gauge 


| and the cocks on the same stem through which they are 


both connected to the boiler. Now, it 1s obvious that the 
security is scarcely increased by the addition of the cocks 
under these cireumstanees, The glass-gauge and the cocks 
should have independent communication with the boiler, so 
that the stoppage of one passage may not affect another, 
Indeed there ought to be two independent glass-gauges, so 
that one or other is at all times likely to be in order. The 
brutish sluggishness which permits of carelessness in the 
arrangement of these most important eee, is 
deserving of nothing short of the horse-whip. Not that 
we would blame the fireman who works on ordinary la- 
bourer’s wages, for, as we have frequently had occasion to 
say, he is not paid for all this responsibility. Tow can a 
mill owner suppose that a navvie at twelve or thirteen 
shillings a-weck will do ail this? It is not so in locomotive 
The locomotive engine-driver gets the wages of 


work well. To get cheap and nasty service about a steam- 
boiler—an incipient voleano—is not simply infatuation, it 
is, we maintain, criminal. There lies the primary cause of 
boiler explosions under their very noses, and yet propric- 
tors are so obtuse they don’t sce it, 

Mr. Longridge furnishes important information on the 
injuries arising from deficiency of water, and he quotes a 
case demonstrating the extraordinary ignorance of all con- 
cerned. “A cylindrical boiler,” he says, “ having the fur- 
nace below, and one internal flue, was connected with two 
others having the fires in their flues, and it had been placed 
at a considerably higher level than these others, for con- 
venience of firing. It appears that the valve in the feed- 
pipe not having been perfectly tight, the water escaped 
from the higher into the lower boilers, till it found its level, 
when the flue of the former boiler was partially uncovered! 
The fireman, on finding the water too low in the higher 
boiler, opened the feed-valve to admit more, when, almost 
instantaneously, the flue collapsed with a loud report!!” 
We have not done yet with Mr. Longridge, and shall re- 
turn to him next week. 


THE DEARTH OF SKILLED WORKMEN, 

TnE fact is, we believe, undeniable that, in every depart- 
ment of skilled labour but few are found who possess the 
highest degree of skill. There are, possibly, none amongst 
the employers of labour who have not, at some time or 
other, felt the inconvenience arising from this state of 
things. For some kinds of highly-finished workmanship 
it is extremely difficult to find a workman, and, when he 
can be found, he is too often not to be depended upon, cither 
from his foolish independence or from dissipation. We 
believe it to be too general that, in proportion to a work- 
man’s skill, is his capriciousness and sensuality. Of course 
there are honourable exceptions, but we speak gene- 
rally. 

The cause of this is partially due to Nature herself, who 
has scattered her choicest gifts with a somewhat —— 
hand. But once in a century does she astonish the worl 
by a genius, and though there are a multitude of grada- 
tions between genius and the dead level of mediocrity, yet 
there are comparatively few amongst the handworkers who 
have the power to overcome the natural difficulties of their 
position and attain a place in advance of their fellows. 

There can be no question, too, that as wealth accumulates 
the demands on the higher forms of industry increase in a 
greatly accelerated ratio. Even in that early stage of 


wealth possession, when the highest aims soar not beyond 
barbaric grandeur, there are advancing claims on the power 
of the produecr. Wealth, even if it have not taste, must set 
its own mark on its possessions, and vindicate its title to 
To embody even the semi-barbarous in 


distinction. 
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striking forms that shall duly advertise the distinction of 
their possession must call into action powers of a higher 
order than have heretofore existed, and must try the 
imitative and inventive power of the artisan in no ordinary 
degree. : 

But with the possession of wealth, sooner or later, will 
come the reign of taste—of the refinement of luxury that 
shall try still more severely the skill of our workmen in 
common with the powers of our manufacturers. Our dwell- 
ings, our cities, our persons, must give the evidences of our 
refinement and cultivated tastes. ‘The commonest part of 
our furniture must at least have the marks of elegance 
upon it, whilst on all that is important we shall lavish all 
our skill in ornamentation. 

This is our position in England now. Indeed, far beyond 
the bounds of good taste and propriety, we are bent upon 
decoration and ornament. We have, in many directions, 
reached the ridiculous, and make sword handles so ornate 
that no swordsman could possibly hold them, and paper 
knives so fantastic as to be fit for anything but their proper 
use. In our articles of dress, too, we are striving after a 
much purer and more correct taste. We now want their 
ornament to be more natural, graceful, and harmonious. 

Here, then, is an enormously increased field for 
labourers of the highest skill and cultivation. The work 
can only be done, at least in many departments, by men of 
taste and cultivation. Mere rule of thumb can never 
accomplish it. It involves a knowledge of styles of orna- 
ment, which again itself involves the history of ornament 
—a field requiring no small research and ability. The 
principles of design are also involved, as well as no small 
artistic power for their combination and effective use. ‘This 
again involves a previous literary education of a very 
different character from that which has fallen to the lot of 
most of our artisans. 

There can be no question that a better education must be 
given to our workmen ere they wi!l be competent to grapple 
with the new fields of enterprising labour which are on all 
sides opening before them. And the education they re- 
quire is not the mere meagre drilling in the common instru- 
ments of knowledge to which, in our wisdom, we have 
hitherto restricted their training. ‘They must be educated 
sufficiently to form their tastes correctly, to open to them 
sources of purer pleasure, to lead them to invest their 
homes with the comforts and attractions that shall link 
them closely to them. They must be taught how to prize 
and enjoy pleasures that elevate in the place of these which 
debase. Further, they must be taught to think logically 
and consecutively, and must have enough knowledge of 
language to communicate what they know appositely, and 
to receive instructions intelligently. 

And all this is perfectly and casily practicable. The 
means for its accomplishment toa large extent exist already, 
and, where they do not, are capable of casily and speedity 
being called into existence. We are aware that the middle 
classes may complain if what they do not themselves 
enjoy is offered to their workmen; but really it is time 
that this ridiculous spirit were at anend. What is to pre- 
vent those who have the means at command from progress- 
ing more rapidly than their workmen? As a rule, the 
educational agencics of the middie classes are doubtless 
empirical: they need refori, there can be no question. 
But let them be reformed, and not by their ridiculous 
antiquatedness stand in the way of the improvement of 
our workmen. Both classes may and ought to profit 
equally by the necessities of our new position. 

The agency, to which we referred a moment ago, is the 
common school system under the control of the Committee 
of Council on Education, If fully developed and honestly 
carried out it is capable of doing all for the education of 
onr workpeople in the way we have indicated. Its 
greatest misfortune is, that some who are engaged in carry- 
ing out its provisions are more anxious to cripple than 
develope them. In the late conference of School of Art 
masters, When the subject of teaching drawing in public 
schools was discussed, tts only opponents were a number of 
clerical school managers. ‘Their object appears to be to do 
as little and not as muchas possible. And these are the 
very men who turn round on our workmen and taunt them 
with being just what their training has made them. — Let 
us, on the contrary, honestly and carnestly do what we 
can to develope the powers and faculties of our people, by 
the medium of existing instrumentalities, or by the calling 
into existence new means if necded, and we believe we 
shall not have permanently to complain of a dearth of 
skilled workmen. 








LAND DRAINAGE FALLACIES, 


Head pressure.—In a previous article we showed that no 
such thing as a column of water, in height cqual to the 


depth of the soil above the drain or draining pipe. could | 


exist in properly drained land ; and that, even were it to 
exist in imperfectly drained land, it could not by * head 
pressure” increase the velocity of the water in the draining 
pipes, but the contrary in the generality of cases. Having 
thus refuted the fallacy of head pressure in the soil, let us 
next refute it (the fallacy of head pressure) in the draining 
pipes. 

“Water,” we are told, “flows in draining pipes by a 
columnar head pressure, and, therefore, it flows faster 
in deep drains than in shallow ones, i.e., water flows with 
u greater velocity in two-inch pipes four feet below the 
surface than in two-inch pipes two fect below the surface, 
because there is a greater columnar head pressure in the 
former case than in the latter. 

In this case the mind is evidently led astray by the 
example of water flowing in lead or iron pipes, ovcrlook- 
ing the difference that in the latter case the pipes are close, 
thus sustaining the lateral fluid pressure throughout their 
length ; whereas, in the former, they are open at every foot 
length, thus allowing the water to escape at the joints, and 
rise to the level of the top of the so-called “ head pressure.” 
The hydraulic engineer, by having a close pipe, takes the 
advantage of columnar head pressure, and thereby increases 
the velocity of the water in the pipe as the square root of 
the height of the head of the water: or he takes his pipe 





through a valley and makes this head pressure raise the 
water in it, on the opposite side of the valley to the level of 
the fountain head. But let him cut his pipe into foot 
lengths, and what becomes of his head pressure? Can he, 
then, make the water flow with increased velocity down- 
hill or rise to the level of the fountain head on the opposite 
side of the valley. Just so is it with the draining engineer 
—he cannot take advantage of columnar head pressure ina 
close pipe because his pipes are open at the joinings. If, 
for example, the inclination of the field to be drained is one 
foot in fifty, the pipes one foot in length each, and four 
feet below the surface, then the water will rise to the sur- 
face at the headland or bottom of the field, and begin to 
flow on the surface whenever the pipes run full bore 200 
feet up the drains from the outfall. Again, supposing the 
inclination of the field is one foot in a hundred, then, if, at 
the distance of 400 fect from the outfall, the pipes run full 
bore, the water will rise to the surface at the lower head- 
land, so that all the rain water which falls on this part 
of the field will flow upon the surface—the columnar head 
pressure of the water in the pipes being equal to the 
columnar head pressure of the water in the soil, according 
to this fallacious theory—thus leaving a length of four 
hundred feet across the bottom of the ficld not drained at 
all, but subjected to an aquatic process certainly the re- 
verse of fertilising—a process but too frequently seen in 
our provinces at this season. 

“ Deep drains discharge more water than shallow ones.”— 
Two-inch pipes four fect below the surface of the soil will 
discharge more water than two-inch pipes two fect below 
the surface of the soil. ‘The rainfall in each case is equal, 
but the discharges different, the former discharging several 
times the quantity of water discharged by the latter. [x- 
periment has repeatedly proved this to the satisfaction 
of experimenters. Nay, prize essays have been awarded 
to draining engineers by Royal Agricultural Socicties for 
substantiating what others in this respect have proved. 
All this has been done, and yet the proposition isa fallacy ; 
for when we come to discuss the science and practice of 
draining, with the aid of diagrams, we shall show the con- 
trary to be true. 

The error into which experimenters have fallen in this 
“ase is by not paying proper attention to the rainfall—the 
difference between it and the discharges, the absorbency of 
the subsoil, the angles of drainage and the actual areas 
which each pipe drains. In the majority of cases, for 
example, little or no attention is paid to the rainfall— 
experimenters being thus unable to say whether the rain- 
falls are equal or not, so that the discharges may corre- 
spond with the rainfalls for aught they can say to the con- 
trary. In another case we have found the difference of 
discharges accounted for by the absorbency of the subsoil. 
In clay soiis, for example, we have scen the fissures pro- 
duced by drought penetrate as deep as ten feet; now, 
in such cases, the fissures below the shallow drains would 
hold more water than the fissures below the deep ones. In 
a third case deep drains are placed alternately with shallow 
ones, so that the transverse angles of drainage account for 
the difference of discharge, the deep drains rendering the 
rain water from a larger area of land than the shallow ones. 
In a fourth case we have a combination of the latter two 
examples accounting for the difference of discharges, and so 
on. By attention to these facts we are able to give an 
account of the rainfalls and discharges, the former being in 
accordance with the latter, and also in harmony with the 
well-known proposition in hydraulics—that where the 
pipes are equal in size, and their angles of inclination 
equal and the rainfalls equal, the discharges will also be 
equal; the absorbency of the soil in both cases being taken 
for granted as equal. ‘This latter hypothesis, however, is 
contrary to fact, for deep-drained laud absorbs more water 
thun shallow-drained Jand, so that, other things being 
equal, the deep drains discharge least water. But of this 
afterwards. 

* Deep drains discharge water before shallow ones.”— 
Two-inch pipes at the depth of four feet below the surface 
discharge the rain water before two-inch pipes do so on the 
adjoining ridge, placed at the depth of two feet below the 
surface. We might quote numerous experiments in sup- 
port of this proposition, but shall not expose the experi- 
menters individually in our columns. We must, however, 
be allowed to say that of all the fallacies this is the 
grosscst. : 

In this case the error generally fallen into is neglecting 
to pay attention to the difference of the absorbency of 
subsoils. Jf the soil, for example, is fissured to the depth 
of four feet, drains at that depth must, as a matter of 
course, run before drains at the depth of two feet in 
the same soil, because the rain water will pass the shallow 
pipes and lodge in the tissures below them. But to suppose 
circumstances equal in both cases, as to absorbency of soil, 
size and inclination of the pipes, it would be absurd also to 
suppose that the one at the greatest depth would begin to 
flow first, for that is just supposing that in travelling to 
Edinburgh by rail, vid Neweastle, we should be at the 
former place before we got to the latter, i.¢., that water in 
percolating through the soil would percolate to the depth 
of four feet before it got to the depth of two feet! Weare 
certainly at a loss to conceive how “civil engineers,” 
“draining engineers,” and * hydraulic engineers” should 
have fallen into this blunder. 

* Deep drains admit of being placed further asunder than 
shallow ones, and on that account are more economical.”— 
The contrary of this is true, but we shall defer our refuta- 
tion of this fallacy until we advance proof in support of the 
opposite proposition, that deep drains require ‘to be less 
distant asunder than shallow ones, other things being 
equal. 





PROJECTS FOR PARLIAMENT. 
St. STEPHEN'S is alive again. Like the representatives 
of other classes of society—whether legal, medical, or cleri- 
cal—we of the mechanical classes have plenty of work for 
Parliament. Grievances of long and short standing have 
to be heard, and many abuses have to be remedied. 
Many improvements must, sooner or later, be brought 
before it, and the urgent necessity of some of them will 


not allow of their indefinite delay. We have work for 
young members and old ones—for men of business and 
men of pleasure—for those who like innovations and those 
who would leave things to themselves. 

It is our purpose now to point out a few of those ques- 
tions which more immediately call for attention, trusting 
that there may be found a few men amongst the six or 
seven hundred who profess to legislate for us who will feel 
disposed to look carefully into the various questions which 
it will be our duty from time to time to bring in detail 
before them. 

Amongst so large a number it might be supposed that 
few subjects about which the public are interested would 
remain long without being brought before Parliament, and 
brought before it in so complete a form, with all details care- 
fully worked out, that little time would be required to trans- 
form a proposition into a Bill, and this latter into the Act 
required. This, however, is not the case, notwithstanding 
all the facilities which members of Parliament have for 
obtaining data upon which to form correct opinions. We 
rarely find that the subjects brought before the Legislature 
are handled with anything like completeness, and with that 
thorougk knowledge of the details upon which so much 
discussion frequently turns and so much time is expended, 

This is no doubt attributable to the hap-hazard way in 
which matters are brought before Parliament. A subject 
may be of the utmost importance and yet it may be 
quite a chance whether it is taken up. While some pet 
questions —such as the Maynooth Grant and Jews’ Dis- 
abilities, are brought year after year before Parliament 
with an amount of patience and perseverance which, if 
applied to more hopeful topics, would work wonders, we 
seldom find that popular matters about which the great 
mass of the public is concerned are taken up with the 
same carnestness. 

We want a few practical or mechanical champions who, 
having once seen the necessity for an improvement, would 
collect the information bearing upon the point, and then 
cling to the point till carried. The work of members of 
Parliament is too discursive; if each one, to the best of his 
abilities, and according to his particular inclinations, were 
to concentrate his energies on one or two important matters 
during the session, we should find very much more work 
done and much less talked about. 

Every one is so well convinced that there is no other 
plan of remedying evils than that of continually point- 
ing them out, that we make no apology for over and 
over again referring to sach matters as require attention 
until a hearing be obtained. If the accomplishment of 
any improvement aimed at be really desirable, and care 
has been taken to draw attention to the main features of 
the subject, nothing can be done but to repeat again and 
again the same arguments, even though by doing so it may 
tend to weary those for whom they are intended. 

It will frequently happen that where the arguments in 
favour of any improvement are very numerous, though in- 
dividually very weak, a much better chance exists of draw- 
ing attention to them and enlisting sympathy, than where 
they are few, although ever so conclusive, as in the first 
case they address themselves probably to a larger number 
of persons, and a change may be induced in them. 

The questions about which we are more especially inte- 
rested as public journalists are those involving mechanical 
details, and upon which much of the success of any propo- 
sition for an improvement depends. Perhaps one of the 
first matters to which attention should be directed is the 
remedy of the inconvenience experienced from the crowded 
state of the streets of this metropolis. To this subject we 
have already given much space, and we shall continue to give 
insertion to any propositions which may appear feasible. 
Although it is true that the assistance of Parliament is not 
required in carrying out many of the plans calculated 
to remedy the evil, yet it is a great question whether 
anything will be done until the importance of the subject 
has been recognised by Parliament to a greater extent than 
it has yet been done; and feeling sure that any attention 
Parliament may give it cannot but expedite it, we think 
the metropolitan members should be called upon to take it 
up. If this is not done we feel quite sure it will again be 
lost sight of, and delayed for an indefinite period. 

The next point is the improvement of our public convey- 
ances. This, again, seems to be out of the pale of Parlia- 
mentary interference, but until Parliament does something 
we fear no improvement will be made. Whether English 
men and English women are gradually increasing in bulk 
tailors and dressmakers can perhaps best decide, but to 
us it seems quite certain that an average of ‘sixteen inches, 
however adequate some years ago as an allowance of space 
for sitting in, cannot possibly be said to be sufficient now- 
a-days. Independent altogether of crinoline, we believe 
that a width ef cighteen or twenty inches is at this time 
required to prevent undue compression, and cighteen cr 
twenty inches we must have, sooner or later, in our public 
conveyances. This subject and the one before named go 
hand in hand, as the greater ease of working omnibuses 
upon tramways, if laid down in our streets, would vastly 
more than compensate for any little increase of weight 
incurred by making the omnibuses both wider and longer. 

Another point which requires earnest attention is the 
question whether anything can be done to assist the vast 
body of respectable working men now out of employment. 
This subject, as well as those of which we have spoken, is 
supposed to be out of Parliamentary jurisdiction; but 
again we say that until Parliament does something, nothing 
will be done at all. In fact, whether Pariiament like it 
or not, it must consider their condition, either as honest 
working men, paupers, or criminals; but the two latter 
forms of humanity appear to have much more interest for 
our legislators than the former. 

There are several ways in which the condition of unem- 
ployed working men could be improved. That certain diffi- 
culties must be met in endeavouring to provide for some 
forty or fifty thousand unemployed men cannot be wondered 





at; but the difficulty, to our minds, is not half so great as 
| that of providing for that portion of them which want may 
| transform into criminals. Why should not the Government 
employ honest labour upon public works at reduced wages, 
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in fact, supply a resort to which the unemployed labourer 
can turn, and, at all events, earn a bare subsistence? 
Instead of this, the mode preferred is to allow men to 
wander about for months, until hunger drives them to steal, 
or idleness in the first place causes ; them to associate with 
those who do, until from bad to worse we at last find them 
regular inmates of our prisons. 

¥ inally, we find we have munificently expended nearly 
£100 upon each man for about fifteen months’ board and 
lodging and a free passage to Australia. Here he arrives 
a convicted felon, at ten times the cost at which he could 
have been sent out an honest man, and fifteen months 
of his time has been wasted, during which he has earned 
only £ £5. 

The plan already proposed is one by which the difficulty 
spoken of could probably be met, that is, by engaging unem- 
ployed men upon public works, at such a rate of remuneration 
as would not induce them toslacken theirindividual exertions 
in secking good employment, but which would prevent them 
from becoming cither inmates of ths workhouses or prisons. 
If the Government found the employment of men so very 
objectionable, it might, at lcast, assist those with means 
who were disposed to carry out any desirable improvements, 
and might obtain ample security for the assistance ren- 
dered. 

There are various other matters of equal importance to 
those to which we have here alluded, but our space pre- 
vents us from touching upon them at the present time. 

CONVICT LABOUR, ETC. 

Ix a country with such a surplus population as England 
possesses, and such an annual tide of emigration, the em- 
ployment of convicts at home cannot be justified, cither on 
the score of principle or expediency. Large numbers of 
them are now employed in carrying out some agricultural 
improvements at Dartmoor. The work, although more ex- 
pensive than could be cifected by honest and industrious 
labourers, now cither lounging about idle or located in our 
poor hoases w ithout the means of emigration, is yet so far 
successful as to cover to a certain extent the e xpenses ; and 
a lively discussion is consequently now being kept up in 
the columns of some of the daily pe upers as to the propricty 
of increasing the number of convict labourers at Dartmoor ; 
but the proposition is highly impolitie, as Dartmoor can 
be reclaimed at something like half the expense it will thus 
cost the couitry by convict labour, while convict labour 

can be made self-supporting in many of the pioneering 
works of our colonies, thus laying the foundation of a more 
healthy system of colonisation than isnow experienced, and 
making that provision for our surplus population which is 
obviously the duty of our Government to do, we shall 
have no difficulty in proving the acc uracy of both these 
wopositions, and also that our whole convict and ticket-of- 
Te “ave system is subject to reform. 

That Dartmoor and other lands of like nature can be re- 
claimed inuch cheaper than by convict labour requires, we 
presume, little or no proof, such being admitted by all who 
are qualified to give an opinion on the subject ; neverthe- 
less we shall show in a subse ‘quent article that Government 
works of this kind ought to be performed by a very different 


class of labourers, advancing, at the same time, direct proof 


in detail as subsequently proposed. 

‘lo make convict labour self- -supporting in a colony is our 
next ne agg ; and as colonial labour is more expensive 
than labour in the mother country, and food cheaper (i.e., 
requiring less labour to produce it) the practicability of the 
scheme must appear evident to every agricultural engineer 
who has any acquaintance with the hardships of a settler’s 
life at present in a colony, and the inerease of emigration, 
and of price which colonists would be able to give for land 
were such hardships removed. All, then, that would re- 
quire to be done would be to make railroads and embank- 
ments where required—build houses, and reclaim some ten 
to fifty acres to each homestead, debit the lands with the 
cost, settle newly arrived emigrants, and commence again. 
We do not hesitate to say that, with a properly organised 
system, cleared allotments could be sold with railway ac- 
commod ition, such as colonial agriculture would require, 
cheaper than what they are now sold at without railw ays, 
as crops raised from reclaimed land would support convicts 
and others employed. 

The grand question at issuc, however, is the reformation 
of our convict system, for at present it is neither adapted 
for the mother country nor her colonies. ‘To sentence a 
convict to seven or fourteen years’ transport ition, and then 
to let him loose upon the infant society of a colony, without 
regard aS to whether he was a reformed person or not, 
is far from sound policy, as it sacrifices the interest of 
the colonist. Untilevident signs of reformation took plac: 
therefore, convicts should be kept in the employment of 
Goverament. a. to sentence convicts to seven or four- 
teen yeas’ hard work at home, to feed and clothe them 
better than thousands of our labourers are fed and clothed, 
and only make them do half the work honest labourers 
do, obviously rather tends to encourage crime and 1azi- 
ness than otherwise. And to allow convicts to retarn 
from a colony to the mother country when many 
are necessitated to emigrate, and when thousands 
are petitioning Government for passages out, including, 
we may say, the majority of themselves, is obviously un- 
sound policy also; we should certainly, therefore, allow no 
convicts to remain in the mother country, much less return 
to it after transportation. In support of this conclusion we 


may draw attention to the fact that at a late meeting of 


ticket-of-leave men in the capital, it was then, and has been 
since, unanimously agreed upon by all who have discussed 
the subject, that'a colony is the only promising field for 
their permanent and profitable employme nt; and we may 
further add that we believe the vast majority of themselves 
were of the same opinion. Moreover, transportation for life 
is merely of itself a blessing, so that it is of necessity that 
stringent means should be — to secure the reformation 
of convicts before granting them their freedom in a colony. 
From these cursory and desultory remarks it would 
thus appear that the principle on which our convict system 
should be based is transportation for life to a colony—that 
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they should be made to support themeslv es there by their 
own industry, in the reclaiming of land for agricultural and 
other purposes, so as to ameliorate as much as possible the 
hardships now experienced by settlers on the arrival in a 
colony: that the period of their confinement as convicts be 
determined by the nature of the crimes for which they are 
transported, that no convict be sct at liberty in a colony 
until he manifests satisfactory evidence of reformation, and 
that their freedom shall be entirely determined by colonial 
governments. Our home and colonial Parliaments there- 
fore should consider all this, and make the necessary 
statutory provision for carrying into effect such a reform as 
that proposed with the least possible delay. Liberated 
convicts should immediately be prohibited from returning 
to the mother country, and steps taken to prevent unre- 
formed criminals from being Iet loose upon the infant 
society of a colony. Where is the honest and industrious 
labourer who has returned from any of the British colonies ? 
Are we not justified in saying that rogues—and rogues of the 
most indolent and nefarious kind—only retarn, and that for 
the express purpose, in too many cases, of vindicating their 
crimes—repeating them afresh, setting the laws both of the 
mother country and colonics at defiance, and of est: vblishing 
in their place their own wild notions democratic 
government ? 

Into the details of colonial convict labour, so as to make 
it pay, and at the same time lay the foundation of a healthy 
state of colonisation, we cannot enter at present, having 
already reached our limits, but shall return to this part of 
the subject without delay. Moreover, to lay the founda- 
tion of colonial empires, such as Britain, requires, and is now 
establishing in every corner of the universe, is unquestion- 
ably a work not unworthy of the ambition of the highest 
engineering talents—a work demanding more skilled labour, 
and even a much larger amount of rough labour, than can 
be derived from our convict system, however much 
reformed. 





STREET RAILWAYS, 

We have received the following letter on this subject :— 
Sin,—RKeferring to your leader of Saturday last, I were unexpectedly 
astonished, as well as sorry to find that, instead of calm deliberation, 
a tone of uncalled-for personalities were indulged in on the one hand, 
and most laboured and fulsome adulation on the other. You strangely 
assert that 1 wildly rushed into the arena claiming for myself the 
merit of having first brought this question before the world. Now, 
if you refer to my remarks in THe Encineer of the 23rd, not 
one word of the kind is there advanced by me, strictly confining my- 
self to the simple statement of my plans. True it is, that several of 
yourcorrespondents have, WITH GREAT TRUTH, stated that of me ; but, 
Sir, so far from my wildly rushing into it, you will recall to mind the 
interview you had with me at this office for the purpose of obtaining in- 
formation of my plans for your journal, and that 1 at the time asked you 
if the information would not do the followi ing week ; you, in reply, said 
you wanted it at once for your Saturday's public ation, whic hi is con- 
clusive. Your readers, also, did not fail at coe ¢ to discover the gene- 
ral inconsistency of your observations in treating this subject, which, 
from their eager and fervid tenor, appear more that of an impatient 
and interested partisan than of an impartial recorder of men’s senti- 
ments; and, not satisfied with this, in your assumed remarks upon 
originality, you hazard the wanton assertion for a reason known to 
yourself, and obvious to your readers that 1 must now hide my dimi- 
nished head. What for? Lask. Is it because | were advocating 
street railways years prior to 1843, and, moreover, in 1848, 1 rrac- 
TICALLY worked a passenger railway propelled by horses. You 
then go on to say that Mr. Wright's proposal is simply to adopt the 
ordinary rail, and this directly in the face of your own woodcut, and 
from which your readers know quite to the contrary, as shown and 
described in Tue Excrxcer, of January 22rd ; and which, in one caze, 
is a double-grooved solid rail and an combined, so as the 
heavy blows given out from the wheels of heavy wagons passing over 
she not knock them in pieces ; and, in the other case, is a wrought- 
iron tyre-bar guarded heavy rail applied to longitudinal wooden 
sleepers, both of which block or key in with the paving stones, both 
of which, also, are double guarded, and answer the purpose of both 
guard and check rails, as well as preserving the cavity in which the 
tlanges of the wheels revolve; and, instead of being a gutter rail for 
the mud or dust to lodge in, thereby diminishing the advantages of 
railway traction, mine is a ridge or edge rail, slightly elevated from 
the ground, so as to be maintained as dry as wet weather and other 
requirements will permit. By these means the wet and mud falls away 
from the surface of the rail with which the face of the wheel is in 
working contact, and which position tends not only to keep the rail 
surface dry, but also to work it clean, as proved by the flat tram- 
ways in mining districts, and where, in this respect, the edge rail is 
found so superior. Hence, the superior advantages of the tyre bar 
guarded rail for the streets of London and suburbs. Moreover, this 
double-grooved rail can be used indiscriminately, either side inwards, 
if either is worn out or damaged; and, besides protecting the wear- 
ing surface of the rail from injury, these guards and grooves also 
serve to house and protect the switch tongues from the 
passing vehicles at divergencies ; and in addition to this kind I have 
also combined solid sleepers and rails with one groove only, in which 
the flanges of the wheels revolve—thus by these means I can modify 
my sleepers and rails to any exigency. 

T hi — also for object a comprehensive and definite system of street 
railways, and of the 4 feet 84 inch gauge—connecting all the rail- 
way stations and their traffic with the streets of London, working 
the omnibus passenger traflic by day and merchandise by night. 

And in conclusion, having thus distinctly stated my fixed object, 
and also my means of effecting it, and not being ambitious of enter- 
ing into fatnre criminations and recriminations under such 
I shall decline making any further remarks on t 
not expect praise, phil anthropic parade, 
and I am alike indifferent to censure. 

We give Mr. Wright's letter verd. et lit., lest our motives 
should be again misconstrued. If it he trae that “ the mea- 
sure of ingenuity lics in the number of uses to which given 
matter can be applied,” our readers will, we think, agree 
with us that Mr. Wright bears the palm from all others 
(Mr. Adams included), in the discovery of a new applica- 
tion of our short article of last week. We leave him 
to enjoy the fruits of his ingenuity, satisfied if our readers 
will ‘draw their own measure of amusement from the 
result. We are glad, however, that Mr. Wright has 
availed himself of the opportunity to explain his “ wrought 
iron tyre-bar-guarded-heavy-rai!,” as it will release 
from the nece: ssity of again introduci ng it to the world. 








auspices, 

this subj ject, since I do 

or grateful ac knowle ~dgments, 
Thomas Witert. 
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Tue Iron Discoveries at SEEND.—The discoveries of iron in the 
neighbourhood of Seend, Wiltshire, go on, and several furnaces are 
about to be erected at once Various persons are testifving their 
belief in the value of these discoveries by offering fabulous prices for 
land at Seend and the neighbourhood. The Duke of Somerset and 
the trustees of the late Mr. Ludlow Brage s own about half the Tand 
at Seend where the richest ore is found, and the duke’s agent is col- 
lecting the best information that can be obtained in reference to the 
extent and value of the iron which has been discovered. 
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THE GREAT “BRITAIN. 
(From the Liverpool Courier.) 


The public will be gratified to learn that the steam-ship Great 
Britain has received all the alterations and improvements 
originally intended to be given to her, and that she is now afloat, 
coaled, provisioned, and ready in all respects to take her depar- 
ture for Melbourne, for which port she will sail on Monday, the 
16th of February, as the 15th, her originally advertised day, 
falls on Sunday. 

It will be remembered that in June last the Great Britain 
returned to this port from the Crimea, where she had been 
employed by Government since Mareh, 1854, in the conveyance 
of troops, and that during the time she was in the transport 
service she conveyed 40,000 men without a single accident. On 
the occasion of her return to Liverpool we stated that the 
average consumption of coal on board the Great Britain had 
been between 33 and 38 tons daily, and that at this trifling cost 
the vessel had steamed 8} knots an hour. It was then intended 
to send the ship out again, and she was got ready for sea, and was 
to have sailed in two days, but the order was countermanded, 
and the services of the ship were dispensed with by Government, 
For some time thereafter the ship was laid up, but the success 
of the Royal Charter on her voyage to Australia determined 
the course as to the employment of the Great Britain. On the 
5th of August last a consultation was held on board the Great 
Britain, in the Sandon Dock, the following parties being present, 
namely, Mr. Bright, sen., one of the principal owners, Mr. 
Paterson, the builder of the ship, Captain Gray, her commander, 
Captain Martin, the chief engineer of the vessel, and Mr. John 
Vernon, civil engineer and iron shipbuilder, The result of this 
conference was a ae to alter the ship, and to adapt 
her for the Australian trade, sail in conjunction with the 
Royal Charter. What those alterations were we specified on 
the 19th of November last, and as these have been literally 
carried out, we now repeat them to show what has been done 
for the ship :— 

“ Amongst the improvements, we may note the fact that her new 
stern-post, which was forged at the Mersey Foundry and got up by 
Messrs. Thos. Vernon and Son, iron shipbuilders, has been put into 
its place. This is the largest forging of the kind ever made, and it is 
one of the most ponderous pieces of wrought iron ever put together 
for any purpose, 

After mature deliberation, it has been resolved to give the Great 
Rritain a new screw, which is to be 15 feet 3 inches in diameter, and 
24 feet pitch. The screw is to be two-bladed, and similar to the one 
she had when she was on the New York station, which, with its full 
power, propelled her at the rate of eleven knots per hour, a speed 
which has never been equalled by any of the screws which have been 
placed in the ship. The serew now to be placed in the Great Britain 
ts to be a lifting screw, and her speed will thereby be largely in- 
creased, This screw is also to be of a finer pitch than any the vessel 
has hitherto had. 

“In the external appearance of the vessel it is proposed to add 
materially to her beauty by a new figure-head, now carving by Messrs. 
Allan and Clothworthy, which will represent the royal arins of Great 
Britain, the lion and the unicorn being carved life-size, and painted 
in the proper heraldic colours, This carving is a remarkably fine 
work of art; bold and massive, and superior to anything which has 
hitherto been carved for the decoration of ships, 

“Considerable alterations have been made in the rig of the Great 
Britain, the effect of which will be that she will be fully equipped as 
a clipper ship in proportion to her tonnage, and she will have the 
power of a first-class screw steamer. ‘To give the ship sailing 
power, her masts and vards have been made larger than they were 
originally, and to make the head sail of the ship preponderate, the 
mainmast has been stepped fifteen feet forward, and the mizenmast 
six feet forward of their last position. 

“The mainmast weighs eighteen tons, and it is forty-three inches in 
diameter, ‘The size of her spars have also been increased, so that she 
will now have nearly one-fourth more sail than she formerly spread, 
Above the lower masts all the spars are bran new. ‘The lower yard 
of the Great Britain, whic h, like all her other yards, is of pitch pine, 
is 105 feet long, and 25 inches in diameter; her lower topsail yards 90 
feet long; her upper topsail yards, 82 feet long; her top-gallant yards, 
6U feet long, and her royal yards 46 feet long. 

* A full poop has been given to the ship to berth 84 first-class passen - 
gers in the saloon, which also has a ladies’ boudoir, and other accom- 
modations for passengers. The capscity of the Great Britain may be 
thus estimated; She will carry 84 first-class passengers in the saloon, 
and 500 other passengers on her first line of deck below, consisting of 
first, second, and third class passengers, with room for 1,000 tons of 
coals and from 1,800 to 2,000 tons of cargo; besides stores and water 
for the voyage to Australia, But if it should be desirable to increase 
the number of passengers, the Great Britain could accommodate 200 
more persons, and with the additional number will carry over 1,000 
tons of cargo, 

“In consequence of the removal of the mainmast, the Great Britain 
will only have one funnel in future, which, we understand, is to be 
made by Messrs. Fawcett, Preston, and Co., and which, if we are 
rightly informed, is to be oval in shape. 

“The 15th of February is now the appointed day of sailing fur the 
Great Britain, and we believe this day will be the real day of sailing. 
The owners of the ship, Messrs. Gibbs, Bright, and Co., are now in 
a position as regards the Australian trade such as is unequalled, 
They have a threefold classification of service; first, the clipper 
sailmg ships of the Eagle line; secondly the auxiliary screw-steamer 
Royal Charter; and thirdly, the full powered steam-ship Great 
Britain.” 

Nothing can be conceived more perfect than the fittings of the 
ship. Her saloon is not excelled for the simplicity and elegance 
of its colouring, and its adornments, consisting of the embla- 
goned arms of European and American sovereign states, are ex- 
tremely handsome. The accommodations for the other classes of 
passengers are comfortable, and the space appropriated to their 
use is ample, whilst light and ventilation have been carefully 
attended to in all parts of the ship. We may add, that the 
engines of the ship have been in motion, and have made a 
ora 5 performance, and that the operation of lifting the 
screw has been performed, which was accomplished in less than 
half-an-hour 04 when the men are accustomed to the work 
they will be te raise the screw in about fifteen minutes. 
The Great Britain will leave this port asa full ship, and we may 
add that she is likely to curry out a large number of passengers. 


to 





THE SEWERAGE OF LONDON, 
Tue following is a copy of a letter sent to Sir Benjamin Hall, 
Bart., M.P., &c., Chief Commissioner of Works, on the sewerage 
of London, by Thomas Hawksley, M.D, &e. : 
26, George-strect, Hanover-square, Jan., 1857. 

“ Sir,—I trust you will forgive me for troubling you with a com- 
munication the matter of which may appear to you ¢ ‘rude, or to have 
heen anticipated by others. My excuse is the great importance of 
the subject, and my own strong conviction of the truth of the opinions 
I hold concerning it. The subject alluded to is the * Drainage of this 
metropolis, and the economical application of the sewage.’ 

“My profession being that of ‘medicine,’ to shield myself against 
the charge of presumption in attempting to treat a gre at question of 
engineering, allow me to refer to the fact that he who has to study 
the tand pe rfect machinery of nature may often from that great 
rea, se of invention get a hint of the way to compass a difficulty 
which might otherwise remain undetermined. Nature has much of 


ere 


this kind of work to do for all animal bodies—ic., the removal out of 
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FEBRUARY 6, 1 857. 








the living body of its refuse and effete particles. | We find that she 
adopts one mode and principle of mechanism for the conveyance of 
the fluid excreta. and another kind and principle for that of the more 
solid excreta. For the first we find arranged a system of continuous 
tubes, analogous to our existing system of sewers, which, for distinc- 
tion, I will beg to designate the ‘ principle of continuity ;’ it is well 
exhibited in the urinary system of all animals. In the second case a 
system of instruments is employed comparatively small in size, but 
vast in number, each complete in itself, and independent of its neigh- 
bours, so that disorder and interruption in function of individual 
members does not interrupt the work and action of the general body. 
These little instruments in anatomy are called ‘glands,’ or 
‘glandules,’ and I would distinguish the principle of their action as 
that of ‘detail.’ 

“It seems to me, Sir, that in this arrangement is indicated the only 
successful mode of accomplishing the essential desiderata of the 
sewerage question. The proposal to extend our present system, and 
to pollute our river some few miles from the metropolis, is surely a 
bungling expedient, independently of the atrocious waste of a great 
element of our national wealth. Another expedient, suggested by a 
most talented and illustrious member of my own profession, to 
employ a special system of tubes to convey the excreta Iree of the 
surface and waste water, would be found, I submit, full of impracti- 
cability, for the tubes must soon be hopelessly choked up. 

“ The analogy of nature points out that we should adopt the double 
system of * continuity’ and of * detail.’ Our existing sewers afford a 
ready and inexpensive machinery for falfilling the former object— 
that, namely, of carrying ott from every part of the town into the river 
all the surface water, together with that from our cisterns, and the 
water separated by a process to be explained, from the solid and fluid 
excreta, received inte our waterclosets. 

* The second principle—that of detail—I would have employed by 
each house in the metropolis, by the use of an instrument analogous 
to Nature's gland, whereby all the refuse of the house might be sepa- 
rated into two parts, the one a comparatively pure and colourless 
water, which would flow off through our sewers as before-mentioned, 
and the other a solid, deodorised, and titted in every way to supply 
the place of foreign guano, Every house presents the necessary 
conditions in the possession of fire-ashes and of soot. The instrument 
referred to would in principle be constructed thus :—It should cen- 
sist of a cast-iron box, of a convenient size and shape, placed in the 
front or back area of each house. Its tloor would communicate with 
the sewers by means of a suitable perforated plate and trap. It 
would also be provided with the means (air-tight) of introducing 
into it the fire-ashes and the soot, and for clearing out of it, at appro- 
priate seasons, the whole contents. Its summit, or roof, should ter- 
minate in a cast-iron tube about six inches in diameter, which would 
ascend the side of the house perpendicularly, like the present rain- 
water pipe. Into the waterclosets of the house would eject, by a 
convenient arrangement, their receipts. The whole apparatus, by the 
expenditure of a little ingenuity, could be made very simple in con- 
struction, little liable to get out of repair, and perfectly air-tight as 
regards the possibility of ill-odours or gases escaping. 

“A single tube outside the house could thus easily carry down to 
the deoderising receptacle the contributions of the largest number of 
waterclosets any house might possess. Its simplicity and strength 
would enable it to be easily and perfectly cleansed when necessary. 

* Before employment the floor of the receptacle would be covered 
by a suflicient Jayer of cinder dust, and upon the latter, by another 
layer of soot. In action the tluid excreta from the waterclosets 
would in percolating the soot and ash give up the greater part of 
their sensible qualities, and would escape into the sewers with very 
little power to contaminate our river, which objection would be 
removed by carrying the point or points of outlet into the river, 
some miles below the metropolis, this time, however, without objec- 
tion from the inhabitants in the neighbourhood of the outlet. ‘This 
great advantage to our sanitary reforms would result —that we could 
have no underground accumulations of putrefying matter. The solid 
exereta would mingle with the soot and ash, become deoderised and 
condensed, and forma very perfect and manageable manure— manage- 
able, because in this form it would admit of such easy and expedi- 
tious removal by the scavengers, and without greater nuisance than 
the present mode of removing our dust. ‘This portion of the busi- 
ness might be practised once a week, a fortnight, or a month, as 
experience would point out the expediency. For each house it 
would probably be executed in two minutes, and the carts as they 
were filled would be at once driven to the station for immediate 
transmission to the country. 

“My letter would be too long, did 1 attempt to combat the objec- 
tions 1 foresee, but 1 believe Lam ready to reply to any, should you 
deem my communication worthy of discussion. 

“In conclusion, permit me to suggest that, in addition to the 
advantages which this plan offers, such as—to health, the avoidance 
of underground accumulations, which poison our springs and eventu- 
ally our river; to agriculture, in the supply of a rich guano; to 
convenience and economy, in the employment of our existing drains 
and sewers, and in the addition of a mechanism simple, inexpensive, 
not liable to derangement, and involving important improvements in 
the dwellings of the poor; that the value of the manure will be equal 
to all the expense of maintaining our town ina state of sanitary 
sweetness and cleanliness. [have the honour to be, Sir, 

“Your most obedient and humble servant, 
Thomas ILAwWKSLEy. 














“ To Sir Benjamin ilall, Bart, M.P., &e., 
Chief Commissioner of Works.” 


THE LATE FATAL EXPOSION AT SOUGIL 
ADJOURNED INQUEST. 

A rew days since the adjourned inquest on the bodies of Daniel 
Greenwood, engine-driver, and Henry Young, conductor of a bal- 
last train, who were killed on Monday, the 19th ult., at Sough, 
near Blackburn, by the explosion of the engine-boiler, was held at 
the Borough Court-room, Bolton, The jury, who had assembled 
at Darwen at the previous inquiry, arrived at Bolton at 12 o'clock, 
with Mr. Hargreaves, the coroner, and at half-past 12> both the 
Bolton jury and the jury from Darwen assembled. Mr. Burgess, 
solicitor, of Salford, and Mr. Gaskell, of Bolton, attended to watch 
the inquiry on behalf of the railway company. The first witness 
called was Mr. Wm. Jenkins, superintendent of the locomotive le- 
partment at Miles Platting, who said the engine in question 
had been worked upwards of seventeen years. — It is the duty of 
James Tong, foreman at Bolton, to receive the reports from engine- 
drivers at Bolton. No report or complaints had been made to 
witness since October last about this engine; then it only required 
slight repairs consequent on a breakage, no complaint being made 
against the boiler. lad known the engine twelve years, during 
which time never heard a report of its being unsafe. The interior 
of the boiler was examined last July, when he considered the 
engine was turned out in a perfeet state of repair. Tle examined 
the boiler since the explosion, and found one or two of the longi- 
tudinal stays loose, which had been loose some time previous to 
the explosion, probably several weeks, but could not say how long, 
which must have weakened the end of the boiler; does not think 
the explosion would have taken place if all the stays had been 
fast, and he attributes the breaking loose of the stays to an excess 
of pressure beyond 65 1b. to the inch, 

Mr. Wm. Fairburn, C. E, Manchester, produced a drawing of 
the engine and boiler, showing the fracture proceeding from the 
explosion, also several portions of the boiler where the stays and 
cotters had been attached. Mr. Fairburn, having examined the 
boiler, in his evidence said :—It is next to impossible to account for 
the fracture which ensued from a pressure of 65 1b. on the square 
inch, with a boiler of this description; had the resisting power 
of the different parts been in a condition to meet the pressure. In 
this boiler there were twelve longitudinal stays supporting the ends, 
a flat surface in contact with the tire-box and smoke-box. Those 


stays were about seven-eighths of an inch in diameter, and were 
cottered to forks screwed and rivetted into the plates at both ends. 


They vary from 6 to 8 inches in their distance apart, but four of 
them are from 12 to 14 inches asunder. Nevertheless, they are calcu- 
lated, if properly constructed, and in working order, to resist a pres- 
sure of 120 tons upon the ends of the boiler, or about 380 Ib. to the 
square inch. Now the strength of the stays was reduced by the forks 
and the defective principle of the attachment to the ends of the boiler 
about one-third, and it was still further reduced by corrosion, and 
some of the fork ends were cut through by the cotters, which entirely 
destroyed the retaining powers of those stays. I am moreover of 
opinion that three of those stays at the smoke-box end had been torn 
out of the forks by severe pressure. Taking into account the defec- 
tive state of the stays, I have arrived at the conclusion that the boiler 
burst in consequence of three of the longitudinal stays being inopera- 
tive, and that this, combined with the thinness of the plate at the 
stays, and the higher pressure beyond 65 1b. caused the explosion 
which has occurred. Mr. Fairburn further remarked, that it was a 
question yet open for solution as to the time an engine should work, 
or the number of miles it should run, before it is condemned as unfit 
for use. In his opinion, the life of an engine should not extend 
beyond ten years, as he believed it would both be much safer and 
more economical to have new engines oftener, than running them 
such a length of time, during the greater portion of which they are 
continually under repairs. 

This engine was made in the year 1839, and since that time had 
run 269,854 miles, and had cost in repairs £3,665, or almost as much 
as would have made two new engines, the original cost of the engine 
being about £1,500, A periodical inspection, say once a week or 
fortnight, should be made by taking off the man-hole door; they 
could then see whether the stays were in a state of tension by rapping 
them, and this was a precaution he thought well worthy of the rail- 
way companies. 

At the conclusion of the evidence the Darwen jury returned by 
special train to Sough, there to consider their verdict, and Mr. Taylor, 
the coroner for Bolton, then briefly went through the evidence. The 
jury, after an absence of forty minntes, returned into the court with 
the following :— 

“ The jury consider that Henry Young was killed by the accidental 
explosion of a locomotive boiler at Sough, on Monday, the 19th inst. 
They think at the same time that the condition of the boiler was 
defective in consequence of the forks of some of the stays being broken, 
| and the plate which was blown out being worn too thin. They are 
| alsoof opinion that although the engine had received occasional 
inspection and repairs, yet that such inspection was insufficient for 
ascertaining the real state of the internal parts of the boiler, more 
especially as the engine had been at work for so lung a period as 
seventeen years.” 

The decision of the jury, therefore, amounts to a verdict of acci- 
dental death. —Manchester Examiner and Times. 


THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2802. Francis Nortu Cierk, Birmingham, ‘Improvements in metalliz 
roofing for buildings, and in appendages to roofs.”—/etitiow recorded 2th 
Nocanler, 1856. 

2016, Tuomas Pranr, Abbey-street Mill, Derby, ‘Certain improvements 
in the manufacture of chenille and other piled fabrics."—/'/ ition recorded 
Oth December, 1856. 

9, GrorGe Frreusson Witson, Belmont, Vauxhall, Surrey, ‘ Improve- 
ments in treating Durmese and such like petroleum, and their products,” 

100, Josern B err HloweLt, Sheflield, and Nictiouas Harvey, Hay- 

narket, ‘* Improvements in the manufacture of steam boilers.” 

{ ‘FORGE EskuouMe and Henry Winkrs, “ Improvements in apparatus 
for preventing waste of water from service pipes and cisterns.”"—/'cfi/ions 
recorded V2th Jannaru, z. 

104. AuerReED Bower, Liverpool, “Improvements in or applicable to the 
keels of navigable vessels.” 

108. Davin Cuketuam, Rochdale, Lancashire, “ Improvements in apparatus 
applicable to steam and other boilers,” 

110. Rorert Cameron Gator, Ham Common, Surrey, “ An apparatus for 

iving alarm to the inmates of dwelling-houses in cases of burglary.” 

Joun Barskam, Albert-road, Kingston-upon-Thames, Surrey, ‘* An 

improvement in the manufacture of mats or fabrics used for packing. "— 

Petitious recorded Vth January, 1857. 

1M. Sir James Murray, Dublin, ‘* Abating the smells and increasing the 
fertilising usefulness of liquid manures, sewage, gas, or other liquors, and 
for means of raising or propelling such mixtures and other solids or 
fluids to convenient heights or distances.” 

116, Joun Coopk Happay, Cannon-row, Westminster, “‘ Improvements in 
smelting ores, and in roasting and extracting produets therefrom.”—A 
communication, 

117. Wittutam Eowarp Newton, Chancery-lane, London, ‘‘ An improved 
steam-engine.”—A commun ion, 

118. Wittiam Epwarp Newton, Chancery-lane, London, ‘An improve- 
ment in rollers employed for calendering, mangling, and other processes 
ot analogous character.”—A communication, 
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‘Improvements in breech-loading fire-arms."—/titious recorded 14th 
Januaru, 1857. 

120, ALrrep CuarLes Hops, Cheapside, London, ‘ An improvement in 
locks and latches 

121. Davip Hamitton Fow.rr, New Orleans, United States, ‘ An improve- 
ment in steam boilers.” 

122. GrorGe Parker and WintiaM Martin, Manchester, ‘‘ Certain im- 
provements in machinery for opening, cleaning, aud preparing cotton.” 
123, Josepu HiauwaM, Manchester, ‘Improvements in valve musical 

instruments.” 

124, Cuartes Wye Wiitiams, Liverpool, “ Improvements in furnace grates 
and fire-bars.”” 

125. Thomas Frepenick Hexiey, Bromley, Middlesex, * Improvements in 
the preparation or manufacture of certain beverages or liquors of the 
nature and character of home-made wines, and in the meaus of obtaining 
the same.” 

126. Francis Watkins, Summerfield Cottage, Birmingham, ‘ Improve- 
ments in machinery for manefacturing bolts, spikes, and rivets.” 

127. ALraep Vincent Newton, Chancery-lane, London, ‘* An improvement 
in steam engines.”—A communication. 

128. Jutivs Homan, Milk-street, Cheapside, London, ‘ Improved machinery 
for folding cloth in lengths,” 

129. Grorer Bepsonx, Manchester, ‘ Improvements in coating and insulat- 
ing wire.” 

130, Matturw ANDREW Muir and James McILwuaM, Glasgow, “ Improve- 
ments in moulding or shaping metals.” 

131. Rorerr ApaMson and Ricuarp HoLLAND, Preston, Lancashire, ‘ Cer- 
tain improvements in looms for weaving.” —/etitious recorded Lith Janucry, 
1857. 

32. Samurn Hayerart, Birmingham, ‘ Improvements in anchors.” 

Thomas JACKSON MILNES TOWNSEND, Searby, near Brigg, Lincolnshire, 


























samc, 

134. Joun Epriper, 
dress and other similar purposes 

135. Henny HENSON HENsox, Ps 
ments in treating animal and ve 
waterproofing the same.” 

136, George SToRkY Moors, Monkwearmouth, Sunderland, ‘‘ An improve- 
ment in combining steam engines and boilers, when used with screw or 
stern propellers of ships or vessels.” 

137. GrorGr TomMLInson BousrieLp, Sussex-place, Loughborough-road, 

srixton, Surrey, ** Improvements in sewing machines.”—A communica. 
tion. 

138. Joun Henry Jounson, Lincoln’'s-inn-fields, London, ‘‘ Improvements 
in seutching machines."—A communication from Charles Leyherr, 
Laval, France.— Petitions recorded 16th January, 1857. 

140. Prix Aveustse THRopoRE Picnon, Dijon, France, ‘‘ An improved pro- 
cess for accelerating tanning without the assistance of acids foreign to 
the bark.” 

141. CuHaRLes Frepric Vassgrot, Essex-street, Strand, London, ‘‘ A new 
beverage.”— A communication from Eugene Marchand, Fecemp, France. 

142. CHARLES Freperic Vasserot, Essex-street, Strand, London, ‘ Cover- 


hirmingham, “ Improvements in ‘safety pins’ for 
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ment-street, Westminster, ‘* Improve- 
getable fibre and fabrics for preserving or 


Pierre Merieau d'Iliers, Orleans, France. 

143. Joun Dennison and Henry Hirst, Halifax, Yorkshire, ‘‘ Improve- 
ments in looms for weaving.” 

144. Peter WALKER, Warrington, Lancashire, ‘Improvements in appa- 
ratus employed in distilling and in the manufacture of vinegar.” 

145. Aveustin LeoroLp AUTRAN, Rue de l’Echiquier, Paris, ‘Certain 
improvements in the wicks of candles and lamps.” 

146. Josern Cooke and WiLLiaM Cooke, Shrewsbury, Salop, ‘“‘ A new or 





119. Gustav Apoten Biirtkowsk!, New-street, United States, America, | 


ing all description of grain with a fertile substance or manure, and the | 
apparatus employed for the same.—A communication from Louis Marie | 





improved rotary machine, to be used as a steam engine, water-wheel, 
fire-engine, or pump.” 

147. ANDREW STEINMETZ, Middle Temple, London, ‘*The improvement of 
circular gas burners and their chimneys (to be called the Steinmetz 
Burner and Steinmetz Chimney).” 

148. Ropert Reeves and JouHN Reeves, Bratton, Westbury, Wiltshire, 
“Improvements in machinery for delivering manure for agricultural 
purposes.” 

149. WiLtttaM Warne, Tottenham, Middlesex, ‘‘ Improvements in the 
manufacture of deckle straps.” 

150. Jonn Lone, Tiverton, Devonshire, ‘‘Improvements in fastenings of 
brooches and other articles of jewellery.”— Petitions recorded 17th January, 
1857. 

151. NicoLas Fortune, Paris, ‘‘ Improvements in the manufacture of knife 
handles.” 

152. Henry Vannoy, Rue du Faubourg du Temple, Paris, ‘‘ Certain im- 
provements in heating foot-stoves, beds, and applicable to various other 
similar purposes.” 

. Thomas SaGar and CuristoruFr TURNER, Burnley, Lancashire, ‘ Cer- 
tain improvements in power jooms for weaving.” 

155. WituiaM HatLetr Mitcuett, brooklyn, Kings County, New York, 

, “Improvements in means for distributing and composing types.” 

157. Epwin Cuark, Great George-street, Westminster, ‘ Improvements in 
floating docks.” 

158. Joun Biro, Fire Brick Works, near Dudley, “ Improvements in the 
manufacture of articles suitable to be used as window heads and sills, 
lintels, and other similar parts of buildings.” 

159. Epwin CLark, Great George-street, Westminster, “ Improvements in 
machinery or apparatus for raising ships out of the water for the pur- 
poses of examination and repair.”—/etitions recorded 19th January, 1857. 

161. Tuomas Epwarbs and DanteL Row try, Bricrley-hill, Staffordshire, 
** New or improved machinery for rolling taper bars.” 

165. RicttaARD ARCHIBALD Brooman, Fleet-street, London, ‘ Improvements 
in the manufacture of petticoats and other knitted fabrics on circular 
looms or frames.”—A communication from M. Lucevilliard. 

167. TriomMas JouNsON, Runcorn, Cheshire, ‘‘ An improvement in purifying 
alkaline lees.” 

169. WitiiamM Henry Bariow, Derby, and Henry Woopnovse, Parliament- 
street, London, ‘‘ Improvements in the permanent way of railways.” 

171. Joux Henry Jonnsoy, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for the preservation of life and property at sea.”—A com- 
munication from John Thomas Garlick, New York, United States.— 
Letitions recorded 20th January, 1857. 




















Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
189. Tuomas Kire.er, Everett-street, Brunswick-square, London, “ An 
improved combination of ingredients to be employed as a breakfast 
powder, or article of diet.”—Deposited and recorded 21st January, 1857. 


Patents on which the Thiid Year’s Stamp Duty has been Paid. 

234, Luter YounG, Bow-lane, Cheapside, and Epwin MARTEN, Louisa- 
street, Stepney.— Dated 31st January, 1854. 

201. Patrick Morr Crane, Canonbury-villas, New North-road, Islington, 
London.—Dated 27th January, 185: 

238. Louis CnristiAN KOoEFFLER, 
January 1854. 

. Prerre Josern Mexvs, Paris. Dated 31st January, 1854. 

CLAUDE BERNARD ADRIEN CHENOT, Paris. —Dated 1st February, 1854, 

Joun Ke aw, Dublin.—Dated 30th January, 1854. 

. Wittiam Wrient and Grorce Brown, Newcastle-upon-Tyne.— Dated 
31st January, 1854. 

261. ADOLPHZ MouLeRr, Obernay (Bas Rhin), France.—Dated 2nd February, 
1854. 

264. JAMES STEVENS 
2nd February, 

273. WituiamM Lonematp and Joun Loxemaip, Beaumont-square, London.— 
Dated 3rd February, 1354. 

259. Josern Beatriz, Lawn-place, South Lamteth, Surrey.—Dated Ist 
February, 1854. 

279. James BoypeLt, Anchor tron Works, Smethwick, near Birmingham.— 
Dated 4th February, 1854. 

328. Hexay Warner, Joseru’ Haywoop, and WiiiaAM Cross, Lough- 
borough.—Dated 10th February, 1854. 


Notices to Proceed. 

2233. ANDREW Barnir, Edinburgh, “ A new or improved instrument or 
apparatus for registering the time at which workmen arrive at and leave 
work, and for other such like purposes.” —J’etition recorded 24th September, 
1856, 

2244. Joseru Wituiam Winsox, Banbury, Oxfordshire, “ Improvements 
in machinery or apparatus for manufacturing parts of brooms and 
brushes.” —Petition recorded 25th September, 1856. 

2254. CLaupk Lanewors, Bath, Somersetshire, ‘‘ Improvements in photo- 
graphy.” 

2255. poi Forster MrAkIN, Baker-street, Portman-square, London, “ An 
improved fire-escape.” 

2259. Grorak Gower Woopwarp, Kiddermins 
provements in the manufacture of carpets. 
September, 1856. 

2263. GEorGE MEALL, Northampton, ‘‘ An improved union gas stove for 
lighting and heating.” 

2269. Josep’ Epwarps, Liverpool, “ An improved ship's log.”"—Pet.tiovs 
recordad 27th September, 1856. 

2274. CuarLes Joun Carr, Belper, Derbyshire, ‘‘ Improvements in operat- 
ing hammers and stamps.” 

2275. James Nos.e Warp, United States, America, ‘‘ An improvement in 
the construction of self-priming fire-arms,”—/etitions recorded 29th 
September, 1856. 

2289. Duncan Bruce, Paspebiac, Bonaventure, Canada, ‘ Making a con- 
centrated animal manure.”—/etition recorded 30th September, 1856. 

2200. CuaRLes DuRAND GakpissaL, Bedford-street, Strand, London, “ Im- 
provements in stoves and apparatus for heating or warming greenhouses, 
which may also be used for other warming or heating purposes.”—A com- 
munication.—etition recorded Ist October, 1856. 

2326. CuarLes Durand GarpIssaAL, Bedford-street, Strand, London, ‘ Im- 
provements in the manufacture of cement.”—A communication.— Petition 
recorded 3rd October, 1856. 

2357. Tuomas Dvepave, Blackburn, Lancashire, ‘An improved lubri- 

ator "—Petition recorded 8th October, 1856. 

2427. WittiamM Dray, Swan-lane, London, “An improved method of an 
apparatus to be employed in the stacking or storing of corn and other 
agricultural and horticultural produce.”"—Jetition recorded Lith Uctoler, 
1856. 

2185. Joun Francis Porter, Park-street, Westminster, ‘ Improvements in 
the manufacture of bricks and other articles of clay and brickearth, or of 
the like materials.”— Petition recorded 23rd October, 1856. 

2531. SAMUEL RussELL, Sheaf-gardens, Sheffield, “Improvements in the 
manufacture of tea-pot handles, knobs, door-plates, finger-piates, razor 

les, and knife handles.”—Petition recorded 28th Octoler, 1856. 

. JouN Wuite, Glasgow, “ Improvements in preparing for spinning 
cotton and other fibrous substances.”—J/etition recorded 3rd November, 
1856. 

2617. Richatp ARcuIBALD BRooMAN, Fleet-street, London, “ Improvements 
in the manufacture of cranked axles and shafts.”— A communication from 
C. Russery. —Prtition recorded 6th Now *, 1856. 





Rochdale, Lancashire.—Dated 31st 












Darlington Works, Southwark Bridge-road.—Dated 
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er, Worcestershire, ‘“‘ Im- 
"—Petitions recorded 26th 
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“Improvements in drain-pipes, and in machinery for producing the | 
” 


| 98. Grorce Ferevsson Witsox, Belmont, Vauxhall, Surrey, “‘ Improve- 


| 2863. Pamire Kure, Cologne, Prussi 


. . 

“Improvements in the manu- 
facture of mottled soap and yellow soap,”"—Petitivn recorded 3rd December, 
1856. 

29253. Hector Motiet, Newlay, near Leeds, “‘ An improvement in fulling 
woven woollen fabr —Prtition recorded Oth December, 1856, 

2078. Wittiam Freperick THomAs, Newgate-street, London, “ Improve- 
ments in sewing machines.” 

2084. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in printing presses.” A communication.— Petitions recorded 16th Devenir, 
1856. 

3020. TuFopore Detmier, Pimlico, London, ‘* An improved knife cleaner.” 
—Petition recorded 22nd Decenber, 1856. 

3059, CROMWELL FLEETWOOD VARLEY, Gloucester-terrace, St. Paul's-read, 
Islington, * Improvements in electric telegraphs.” —J/etition recorded 24th 
December, 1856. 

62. Hexry Cuar es Hit, Croydon, Surrey, ‘‘ Improvements in screw and 
lifting jacks, and in machinery for lifting, pressing, and lowering.”~— 
Ketition recorded Tth January, 1857. 

67. Epwarp Joseri) Hveurs, Manchester, “Improvements in the manu- 
facture and application of compounds, resembling gutta percha and 
caoutchouc from flour, fibrine, gelatine, and other vegetable and animal 
substances.”—A communication. — Petition recorded 8th Janvary, 1857. 

84. Joun and Curistorner GRaTRIX, Preston, Lancashire, ‘‘ Improvements 
in looms. 

90. Francis XAVIER KvUKLA, Raven-row, Mile End-gate, London, ‘‘ Im- 
provements in apparatus for heating stoves by gas.”-—/etitions recorded 


10th January, 1857. 














ments in treating Burmese and such like petroleum, and their products.” 

102. Groree Esknotme and Hexry WILKES, Rotherham, Yorkshire, ‘‘ Im- 
provements in apparatus for preventing waste of water from service 
pipes and cisterns.”—/etitions recorded 12th January, 1857. 

105. Joun Hinks and GeorGe Weis, Birmingham, ‘‘ An improvement or 
improvements in metallic pens.” —Petitien recorded 13th Jonvory, 1857. 











Fesruary 6, 1857. 


THE ENGINEER. 











119. Gustav Apotrn BiitrKowski, New York, United States, ‘‘ Improve- 
ments in breech-loading fire-arms.”—Petition recorded 14th January, 1857. 

130. MaTrnew AnpREW Murr and James McIuwHam, Glasgow, “ Im- 
provements in moulding or shaping metals.”"—Petition recorded 15th 
January, 1 

135. Henry HENson HeEnsox, Parliament-street, Westminster, “ Improve- 
ments in treating animal and vegetable fibre and fabrics for preserving 
and waterproofing the same.” 

137. GEORGE TOMLINSON BovsFIELD, Sussex-place, Loughborough-road, 
Brixton, Surrey, ‘ Improvements in sewing machines.”—A communica- 
tion. — Petitions recorded! 16th Janwary, 1857. 

147. ANDREW STEINMETZ, Middle Temple, London, “ The improvement of 
circular gas-burners and their chimneys (to be called ‘the Steinmetz 
Burner and Steinmetz Chimney ’).”—/etition recorded 17th January, 1857. 

180. Tuomas Kireter, Everett-street, Brunswick-square, London, “ An 
improved combination of ingredients to be employed as a breakfast 
powder, or article of diet.”—Petition record d 21st January, 1857. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazelle (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
30th January, 1857. 

1240, 1s. 3d. ; 1348, 7d. ; 1368, Od. ; 1369, 9d. ; 1372, 3d. ; 1382, 8d. ; 1393, 
8d. ; 1395, 3d. ; 1410, Is, 11d. ; 1415, 7d. ; 1421, 3d. ; 1427, 3d. ; 1429, 3d. ; 
1434, 6d. ; 1437, 1s. 2d. ; 1438, 9d. ; 1441, 9d.; 1442, Sd. ; 1443, 3d. ; 1445, 
10d. ; 1446, 3d. ; 1447, 3d. ; 1449, 10d.; 1450, 5d. ; 1451, 3d.; 1452, 7d. ; 
1454, 3d. ; 1455, Sd. ; 1456, 7d. ; 1457, Sd. ; 1458, 3d. ; 1459, 3d. ; 1460, 3d 
1464, Is. 4d. ; 1465, 5d. 5; 1467, 3d. 53 1468, Sd. ; 1469, 3d. ; 1470, 10d. ; 14 
5d. ; 1475, Gd. ; 1476, 5d.; 1477, 1s. 5d. 3; 1479, 1s. 3d. ; 1489, 3d. ; 14 
10d. ; 1490, 3d. ; 1491, 3d.; 1493, 3d. ; 1494, 3d.; 1495, Od. ; 1502, Sd. ; 1506, 
10d. ; 1507, 10d.; 1536, 3d. ; 1600, 5d. 

* Specifications will be orwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-oflice order, 
made payable at the Post-oflice, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Crass 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

1662. Evan Lien, Manchester, ‘‘ Generating steam and applying it for the 
purpose of obtaining motive power.”—Partly a communication— Dated 
15th July, 1856. 

The first part of these improvements consist of a mode or method of 
recovering a portion of the waste heat in its passage to the chimney, and 
returning it to the fires, which is accomplished by inserting pipes in that 
part of the flue or flues which leads to the chimney after having 
passed the boilers. The said pipes are open to the atmosphere at one 
end, the other end terminating in the ash-pit of the fire-place, which is 
closed. The effect produced by this arrangement is that, the fireis fed 
with air heated to the ordinary temperature of the atmosphere, by which 
a considereble saving of fuel is effected, The second part relates to a 
mode or method of economising fuel used for low pressure engines by 
the employment of an auxiliary high-pressure engine, the exhaust 
steam from which is employed in heating the whole of the feed water 
tor both of them.— Not proceeded with. 

1663, Joun KNOWELDEN, South-street, Southwark-square, Surrey, “ Pre- 
venting steaim-boiler explosions.”—Dated 15th July, 1856. 

For the purpose of preventing explosions from negligence or igno- 
rance in loading the safety valve of a steam-boiler, the inventor proposes 
using two valves, which he arranges in the following manner :—On the 
top of, and connected to, one of the valves, he joints the end of a lever, 
which in the direction of its length passes over, and rests upon, the top 
of a second valve, which at times acts as fulcrum to the lever, as herein- 
after described. From the top of the first-named valve, and above the 
lever joint, proceeds a spindle, the top of which works in a guide screwed 
into the top of a chamber or box, which encloses the valves, This 
chamber or box has a slot in it to allow the lever to pass through, the 
valves being locked up in the box, the weight and portion of the lever 
only being on the outside. On the top of the first-named valve to which 
the lever is jointed, and fitting loosely round the spindle proceeding 
from the same, he fixes a spiral spring, one end of which presses against 
the spindle guide or top of chamber, the other pressing on the valve with 
a force equal to double the working pressure of steam desired on the 
end of the lever, He places the weight in the usual manner, which 
acts in the ordinary way upon the second valve. The advantage gained 
by the addition of the first-named valve is that, if any additional weight 
be placed on the lever for the purpose of increasing the pressure in the 
boiler, the second valve becomes the fulcrum of the lever, and the first- 
named valve then becomes the working one; by this arrangement it is 
impossible by neglect, ignorance, or design, to load the valves above the 
working pressure to which they have in the first instance been set. To 
prevent explosions from want of water or extreme pressure in the boiler, 
he adapts the following arrangement to it, by which means he prevents 
the generation of steam after the water becomes below a certain level:— 
Into the bottom of the boiler he screws or fixes a tube, which tube ends 
on the outside over the fire; and in the inside, at a point below the low 
water level, the end of the tube inside the boiler is titted with, and closed 
by, a spherical valve, which valve is fixed to and kept in position by 
means of a hollow or other float of sufficient buoyancy to keep the 
spherical valve water tight under any working pressure. He so arranges 
the valve and float, that so long as sufficient water for safe working 
remains in the boiler the spherical valve is kept closed; but directly 
the water gets below the proper level in the boiler, the float following it 
opens the valve; or should the steam exceed the proper working pres- 
sure, the float and valve will be depressed; in either case the water, still 
being above the valve, rushes through the tube terminating over the 
fire, extinguishing it, and preventing turther generation of steam,— Not 
proceeded with, 

1672. ALFRED Vixckst Newron, Chancery-lane, London, ‘‘ Apparatus for 
obtaining rotary motion.”—A communication.—Dated 26th July, 1856. 

The patentee claims the method described of imparting rotary motion 
to a wheel or wheels, by the pressure of steam or other equivalent ex- 
panded gas, acting alternately on the opposite one of two columns of 
water or other liquid connected together, to cause the said water by 
such alternate action to pass through and impel the wheel or wheels. 

1674. Tuomas Duncan, Liverpool, Lancashire, ‘‘ Compound engine for ap- 
plying motive power, and for measuring fluids.”— Dated 16th July, 1856. 

These improvements are chiefly applicable to the construction of 
motive power engines intended to be worked by the pressure of water 
supplied to the cylinders of the engine by a suitable feed pipe or pipes, 
and are peculiarly suitable to measuring the flow of water or other fluids 
passing through the machine. To construct a machine according to 
this invention, the patentee places two cylinders side by side, and 
parallel to each other, and which cylinders he prefers to cast in one 
piece, when intended for a liquid meter. The sides of the cylinders are 
fitted with slide valves, the slides of which it is preferred to form of 
“ yulcanite,” or hard india rubber, as being best calculated to stand the 
action of the liquids passing through the machine. The two cylinders 
are fitted with suitably formed pistons, which he prefers to make from a 
composition of a mixture of gutta percha and black lead, as he has found 
by practical experience that this compound is well suited for the purpose, 
asit is but slightly, if at all, affected or acted on by water. These pistons 
are fitted with suitably formed rods, which he prefers to construct of 
fron surrounded with brass, and work through stuffing boxcs formed in 
the cylinder covers. The packing he prefers to use in the packing 
boxes are double capped leathers, like those commonly used in hydraulic 
presses. The covers of the cylinders are formed with a slight projection 
on the sides nearest the ports, to allow a portion of the metal of the 
inside of the covers to be removed (or omitted) so as to enlarge the 
mouths of the ports opening into the cylinders, without unduly interfer 
ing with the length of the stroke of the pistons. Toeach of the outer 
ends of the piston rods he hes a longitudinally slotted cross head, 





’ 









having a guide rod or rods projecting from the outer or reverse side to 
the piston rod, which work through suitable guides. 


Between the two 





piston rods, and at a right angle thereto, he mounts a driving shaft, 
which has attached to each end a crank, which has a fixed stud or crank 
pin projecting from the outside of the outer end, and forms the axis of 
a friction pulley, working within the slot in the cross head, and through 
which motion is conveyed to the driving shaft. The slots in the cross 
heads are made to depart slightly from a right line, to allow for the lap 
of the valve. But straight sided slots may be used if a small amount of 
play be allowed at the connexions or joints between the piston rods and 
the cross heads, which may be conveniently done by fitting the ends of 
the piston rods with a small fixed collar playing, and confined between 
two suitable coliars or bearings, having an india rubber washer on each 
side to prevent a jarring motion. The faces of the valve seats may be 
parallel, or at an angle to the cylinders, as may be preferred. When 
the faces of the valves are parallel with the cylinders he attaches the 
valve rods by drag links to the cross heads, by means of studs formed 
on the cross heads, and which work within the longitudinal grooves 
of the drag links, or he attaches the valve rods to rocking levers 
which are actuated by drag links connected to the cross heads 
of the piston rods. When he forms the valve seats at an angle to 
the cylinders, he inclines them towards the driving shaft, when he pre- 
fers to work the valves by eccentrics on the driving shaft, as is well 
understood, On the driving shaft a worm or perpetual screw is formed, 
which actuates an obliquely toothed wheel, which is mounted upon a 
small shaft having an endless perpetual screw formed on its outer end. 
The shaft he mounts ata right angle to the driving shatt. The screw 
on the outer end of the small shaft actuates a suitably toothed wheel 
upon which the index dial may be mounted, so as to rotate therewith, 
having a fixed pointer to indicate its motion: or it may be used to work 
atrain of wheels and a rotating pointer or pointers on the face of a 
suitably graduated fixed index dial or dials, as may be deemed most 
advisable, for the purpose of registering the motion of the machine, and 
thereby denoting the quantity of liquid passed through the engine. The 
power can be taken from the driving shaft by straps and friction 
pulleys, or in any other convenient manner. Or the power, if desirable, 
can be taken off from the ends of the guide rods by means of connecting 
‘rods and crank, 

1685. Esgnezer Sryvmour, Bloomfield, New Jersey, U 
naces.”—A communication.— Dated 17th July, 1856, 

The patentee claims, First, supplying closed furnaces with hot air to 
support combustion, by causing the supply of air to pass through hollow 
tire bars and imbibe the requisite amount of heat therefrom before 
being brought into contact with the fuel. Second, the use of hollow 
supporting pipes for feeding steam boilers with water. 

1708. WitttaAM Asteury Jump, Moulton, near Northwich, Chester, “ Im- 
provements in apparatus for supplying with fuel the furnaces of steam 
boilers and other furnaces ; and in the method of cleaning the fire bars 
thereof.”— Dated 19th July, 1856. 

These improvements consist, Firstly, in an improved mode of supply- 
ing fuel to the fires of steam-engine boiler and other furnaces by mecha- 
nical means; and, Second, in an arrangement by which the fire bars of 
furnaces may be cleaned at any time without hindrance or stoppage of 
the furnace fire. The invention cannot be described in detail without 
reference to the drawings. 

1721. Joun Grever, Wellington-street, Strand, Middlesex, '* Motive power,” 
A communication from V. Cantillon, Belgium. — Dated 21st July, 1856, 

This invention consists in obtaining from an equal quantity of burnt 
coke a dynamic effect four or five times greater than is at present ob- 
tained in steam-engines, by utilising the caloric obtained from the com- 
bustion of coke ; Firstly, in permitting compressed air to dilate or expand 
while passing through the fuel (in the furnace) in a state of combustion, 
and causing it from thence to act as a motive power by its pressure upon a 
piston. And next by obtaining a quantity of steam proportionate to 
the burnt coke, by the heat given out by the air dilating or expanding 
in its passage through tubes or conduits forming the heating surface. 
Not proceeded with. 

1730. Samuet Cotman, Norwich, “ Steam boilers,”—Dated 22nd July, 1856, 

This invention consists in fitting in the flues of boilers at any suitable 
part beyond the tire-bridge a damper or dampers of such size that, when 
closed, they shall not entirely fill up the flue. Also, in the employment 
in the flue or fire-fiue of Cornish boilers a supplementary waterspace or 

vessel. 

1733. Svex Jouan A@rett Bora, Serle-street, Lincoln’s-inn, Middlesex, 

eventing the explosion of steam boilers."—A communication from 
w. Palner, Mew York, U. 8S.—Dated 22nd July, 1856. 

The improved apparatus consists of a combined steam and water 
gauge and alarm bell, and is constructed as follows:—A double tubular 
case or box, which is attachéd to the front end of the boiler by an upper 
and lower connecting pipe, so that the upper pipe communicates with the 
boiler above the level of the water line, and the lower pipe with the 
boiler below the said level, so as to admit the water as well as the steam 
into the case, where consequently, the water will rise and fall with the 
water in the boiler. Inside of this case, at the upper part, and about 
midway between the two tubes, is arranged a lever on a pivot, to one end 
of which is attached a rod having on the lower end of it a float to rest 
upon the water in one of the tubes, and rises and falls with it. To the 
opposite end of the lever is also attached a rod having on its lower end a 
compensating plate to sink into the water in the tube in which it works, 
so as to compensate any sudden rise and fall of the floatin the opposite 
tube in consequence of the ebullition of the water, or of the rolling of 
the vessel when applied to sea-going steamers. When this float sinks 
below a certain mark the lever opens a valve at the upper part of the 
case, and the escaping steam causes a small paddle-wheel outside and in 
front of the case to revolve which, by means of a cam and a hammer, 
rings a bell on top of the case or at any other convenient place. When 
the water (and consequently the float) rises too high the lever opens 
another valve and the escaping steam sets the same paddle-wheel in 
motion and rings the same bell, but this time the steam escapes from 
the paddle wheel in a different direction, and indicates to the engineer 
that the water is too high. The great advantage of this apparatus is 
that its external application to the boiler renders it accessible for 
examination or repairs if out of order—a matter of great importance 
where gauges are used. 

1734. Henny Hinpie, Cavendish-street, Ashton-under-Lyne, Lancashire, 
“ Valves and apparatus for governing steam-engines and for increasing the 
safety of steam-boilers.”— Dated 22nd July, 1856. 

This invention cannot be described without reference to the 
drawings. 

1738, Joun Braysnay, Cinderhill, Kingley-bridge, near Bolton-le-Moors, 
Lancashire, * Loilers for generating steam.”— Dated 23rd July, 1856. 

This invention consists in arranging two or more rows of small cylin - 
drical or other shaped vessels, one above the other, and connected by 
pipes, necks, or otherwise, so that the water and steam may circulate 
from one vessel to the other; and in conveying the flues between and 
around the rows of cylindrical or other shaped vessels, so that the pro- 
ducts of combustion from the tire grate may be more advantageously 
applied and distributed than in steam generators at present in use. 
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1740. Samvuxt Freperic Beutuizz, Red Lion-street, Borough, Surrey, 
“ Engines to be worked by a new elastic fluid in substitution of steam gene- 
rated out of water.’’—Dated 23rd July, 1856. 

The patentee takes sulphuric ether, and dilutes it with water, having 
in solution a quantity of each of the following ingredients, that is, of 
soda, of potash, of empyreumatic oil, and some animal fat, and in some 
cases also bicarbonate of soda and tartaric acid. These are well mixed 
together and put into the boiler of the steam-engine, or they may be 
mixed in the boiler. Before applying heat to the boiler it is advisable 
to withdraw the greater part of the atmospheric air from the boiler. The 
vapour upon being produced passes from the boiler and acts upon the 
piston in the cylinder in the usual way. After performing its duty in 
the cylinder it passes by means of a passage into an air-tight tank or 
vessel, where it expands, and loses a portion of its heat; from this tank 
it is conducted into a condenser of suitable construction, and there 
reconverted into a liquid form, passing in that state into another vessel. 
It is from thence pumped into the boiler, and again in a similar manner 
passing into vapour performs the same duty, and is reconverted into a 
liquid again. The arrangement, form, and di ions of the hinery 
and apparatus will vary accordiug to the position and the peculiar duty 
to be performed by the engine. 

1743, Wittiaw Wznsrze, Bunbill-row, London, “ Steam and fire regulator,” 








eA communication from J.Woodruff, New Jersey, U. 8.—Dated 23rd July, 

This invention consists in providing a metallic flexible support to the 

diaphragms of steam and fire regulators to prevent them from bursting 
and at the same time being a guiding support to the plunger and piston 
of said regulator. In constructing the apparatus the inventor employs 
a piston rod, with a slot and a lever, on which is hung a yoke, with a 
bed plate, through which is an aperture to admit the pressure of the 
steam, and a suitable curb for the application of a diaphragm of any 
suitable material. At the bottom part of the plunger is a metallic plate 
by which an extended surface is obtained, and also a greater flexibility 
to the diaphragm. To this plate chains are attached at the outer edge 
the other ends of said chains being attached to the inner edge of another 
plate, so as to form a metallic network support to the diaphragm. The 
lower end of the plunger or piston head is made convex.—Not proceeded 
with, 

1753, Heemern Cart Friepricn Marti~ Prrscwier, Manchester, 
“Improvements in obtaining and applying motive power, and in the 
machinery or apparatus connected therewith,— Dated 24th July, 1856. 

These improvements in obtaining motive power consist in the applica- 
tion of the principle of gravitation, which is applied in the following 
manner:—The inventor employs an arrangement known as internal 
spur or toothed gearing that is, an inner spur wheel gearing into an 
outer rim which has teeth and spaces formed upon its inner surface, and 
each rotating upon its own centre (that is, not quite concentric with 
each other).—Not proceeded with. 

1756. GkorGr Tomtinson Bousrixip, Sussex place, Loughborough-road, 
Brixton, Surrey, “ Manufacture of driving straps or bands.—A communi- 
cation.— Dated 24th July, 1856. 

The object of this invention is to form a material, as nearly like 
leather as possible, which would possess the requisite strength, and also 
be susceptible of being made of any requisite length in one piece, and 
further, which would present a better friction surface to the drum over 
which the belt passes than any belts now in use. The materials of 
which these belts or bands are composed is india-rubber, compounded 
with the cotton or fibres of flax, This process is as follows:—The 
patentee takes the rubber when compounded with sulphur in any of the 
ordinary compounds used in vuleanising india-rubber goods, and when 
itis in the state ready to be submitted to the vulcanising process (that 
is, a substance like stiff dough or paste), and mixed with fibres of cotton 
or flax by grinding the material between heated rollers in the mode 
usually practised by india-rubber manufacturers, until the fibre is 
thoroughly incorporated with the rubber. The fibrous compound 
obtained in either of the above modes is passed through heated callender 
rolls, formed into a sheet of the requisite length and width, and of the 
thickness of one-sixteenth part of aninch. This sheet is to form one 
side of the belt, and in this process of grinding and passing the fabric 
through the heated callender rollers, the fibres of the cotton and flax 
are laid in a direction parallel to the length of the belt or band. This 
position of the fibres give great strength to the belt lengthwise; but in 
order to prevent it from being torn, and for other reavons, it is necessary 
to have strength in a crosswise direction also. For this purpose he 
takes a similar sheet prepared in the same way, and cuts it into pieces 
as long as the width of the first sheet; these pieces are cut with bevel 
edges, and laid crosswise on the first sheet, with the edges over-lapping 
each other; a third sheet similar to the first is then laid on top. The 
whole is then passed again through the heated callender rollers for the 
purpose of consolidating and uniting the fabric, and is then vulcanised 
in the mode well known to all india-rubber manufacturers. 

1789. Witt1am Epwarp Newton, Chancery-lane, London, “ Steam-engine 
goverrors.”’— A communication.—Dated 28th July, 1856, 

The principal feature of this invention, which relates to centrifugal 
ball governors, consists in the suspension of the governor spindle at or 
near the top, by a ball and socket joint, or any other equivalent con- 
trivance to form an universal joint, so that it may always be caused by 
gravitation to maintain a vertical position notwithstanding any move- 
ment of the vessel. The stem of the governor consists of a metal tube 
having a slot at the lower end, whereby the inner arms of the governor 
may be made to act upon a rod that works up and down inside the metal 
tube as the balls diverge from each other during their rotation. The 
upper end of this rod acts upon a lever connected with the steam ports 
and thereby regulates the supply of steam, and consequently the speed of 
the engine. An adjustable collar, carrying an arm which supports a 
guide pulley is adapted to the stem of the governor, so as to guide the 
driving band to the pulley on the stem of the governor, whatever may 
be the position of the vessel.—Not proceeded with. 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

1480. Davin Davins, Wigmore-street, Cavendish-square, London, “ Whee 
tyres.”’"—Dated 24th June, 1856, 

The inventor takes an iron tyre, having flanges or projections at the 
sides, which he shrinks on to the fellies of the wheels in the usual 
manner, He then takes a strip or band of leather of sufficient thickness 
to fill up the space between the flanges of the tyre, and fastens it therein 
in any suitable manner. He then takes a second wider strip or leather 
which he fastens round the former, securing them to each other and to 
the wheels by nails or other fastenings passing through to the fellies of 
the wheel. By which means he forms a durable and noiseless tyre.— 
Not proceeded with, 

1483. Joun Hexry Jonnsox, Lincoln’s-inn-fields, Middlesex.— “ Railway 

rakes.” A communication from J, B. M, A, Cochot, Paris, France,— 
Dated 24th June, 1856. 

This invention relates to certain peculiar constructions and arrange- 
ments of railway brakes, wherein the carriages or wagons are lifted 
entirely off the rails, and rest with the whole of their weight upon 
suitable drags, shoes, or skids, which are brought instantaneously into 
contact with the rails at every carriage throughout the entire length of 
the train if desired when the brakes are to be puton, According to 
one modification, each or any desired number of carriages in the train 
is fitted with four shoes, or skids, placed each in front of the wheels of 
the carriage. ‘These shoes are connected to lever arms, which have a 
slight vertical play at their upper ends in suitable sockets, formed on 
two shafts working in bearings bolted to the underside of the main 
framing, one shaft being at or near the front end, and the other at or 
near the back end of the carriage. The object of allowing this vertica 
play is to compensate for the varying height of the carriage framing 
from the rails, according as the carriage contains a greater or less 
number of passengers. Each pair of skids or shoes are connected by a 
transverse bar, and the back pair are connected to the front pair by a 
longitudinal rod and one or two links of a chain, so that their coupling 
may be adjusted as required. The front pair of shoes or skids are 
connected by means of a lever and vertical rod to a hook fast on a 
horizontal longitudinal acting shaft working in bearings on the roof of 
the carriage. The brakes on a numbep of carriages are connected by 
forming a winch handle on the end of the actuating shaft of one 
carriage, and a simple arm cn the end of the actuating shaft of the 
next carriage, the two ends being then made to bear against each other, 
so that when one is turned to put the brake on, the other will be turned 
with it, thereby breaking the entire train instantaneously, since by 
simply turning the actuating shafts a quarter of a revolution the hooks 
will be disengaged from the vertical suspension rods, and the shoes or 
skids (which are flanged and formed to receive the wheels) will in- 
stantly descend on to the rails, and the wheels will be raised (rom off the 
rails and run on to the skids, According to another modification only 
one lever arm in place of two is used for connecting each pair of skids 
to the short transverse shaft undorneath the carriage framing, such arm 
being forked at its lower ends, and bolted to the transverse bar which 

eonnects the skids of each pair. In this case, in place of the arm 
having a vertical play through a socket in the shaft, the shaft itself is 
made to work at its bearings in vertical guide slots. 

1485. SamveL Srvcuai Ronsox, West-street, Gateshead, Durham, “ Rai 

way and other carriage brakes."”—Dated 24ch June, 1506. 

‘This invention consists in the use of conical friction surfaces in com- 

bination with suitable mechanism for actuating them, One of the cones 
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F is attached to the wheel of the carriage. The other cone is hollow, and 
is upon the axle of the carriage, having a spring or other mechanism to 
press it upon the first-mentioned cone. When the brake is out of gear, 
or not in contact, the hollow cone is‘kept back by a catch, which catch 
may be released by the guard or engine-driver turning a longitudinal 
bar or other arrangement of mechanism the entire length of the train. 
If a screw or lever is used, the cone will only need to be drawn back 
half-an-inch or so; if a spring is applied it may require more, say, three or 
four inches, to keep the spring with the impetus. ‘The cones coming to- 
gether, the friction stops the wheels. The cones may be made of any 
suitable sub Itis intended to have a brake on both ends of the 
axle, and the same movement of the screws acts at once on both brakes 
in putting them in and out of gear.— Not proceeded with. 

1488, ALFRED Vincent Newron, Chancery-lane, London, “ An improved 
construction of life-boat.”—A communication.—Dated 24th June, 1856. 

In carrying out this invention, a cylindrical vessel made of metal or 
other proper material and of suitable capacity is provided, and mounted 
within an open framing formed of air-tight chambers. This framing 
takes in plan view a form somewhat like that of a boat, and it is fitted 
at its opposite sides with duck’s-foot propellers, and at the stern with a 
rudder and a toothed segment for working it, The central space of this 
framing or outer boat is open at top and bottom, and enclosed within it 
(but not wholly covered by it) is the cylindrical vessel or inner boat, 
which is supported on trunnions set in a line with the axis of the cylin- 
der. The cylinder is open at its upper side to admit the crew and 
passengers, but it may be closed by sliding shutters when required, suit- 
able provision being made for ventilation. When a sea strikes the boat 
the buoyant outer frame may be turned over on its centres without 
affecting the position of the central cylinder. To allow for the change of 
position a double set of paddles is provided, and the rudder also is made 
so asto actin either position. A reciprocating motion is given to the 
paddles from the inner boat or vessel by means of a reciprocating rod 
which passes through the forward trunnion, and is connected to a pair of 
rock levers, and the working of the rudder is effected through a rod 
which passes through the third trunnion, and is fitted at its inner end 
with a steering wheel, and at its outer end with a bevel pinion in gear 
with the segment rack on the rudder stern.— Not proceeded with. 

1506, Joun Portus, Morpeth, New South Wales, ‘“ Wheeled carriages.’ 
—Dated 26th June, 1856, 

In carts made according to this invention the body is disconnected 
from the axle and its wheels, provision being made for the traverse of 
the body to a greater or less extent behind or before the axle, just as it 
may be desired to throw weight upon the shafts, or to take weight off 
them. When a steep hill is to be ascended, the traction of the horse 
acting upon the cart body draws forward the body and its load so as to 
give the horse increased power in taking the load up the incline. Pro- 
vision is made by means of suitable gearing for throwing the weight 
behind the axle when the cart comes again upon a level part of the road. 
Conversely, when the cart descends a hill the holding back action of the 
horse throws the weight behind the axle, whilst by means of suitable 
gearing the driver can at any time regulate and adjust the proportion of 
the weight to be thrown upon the shafts. 














1545. Geonak Tomiinson Bousrieip, Sussex-place, Longhborough-road, 
Surrey, * Propelling and steering vessels when the force of water is used.” 
—A communication,—Dated Ist July, 1856, 

A vessel is constructed with water-ways from stem to stern below the 
line of floatation. Near the head, and also near the stern, there are 
right angle branch water-ways. Steam-engines and pumps put the water 
in motion in the longitudinal water-ways, and according as the valves 
are open at the stern or head so will the vessel make head or stern way. 
By opening the valves to the branch water-ways on either side, at the 
same time closing those at the head and stern, the vessel may be pro- 
pelled sideways, and the yessel may be steered by causing the water 
to be forced out at the side water-ways, thus rendering a rudder un- 





necessary. 
Middlesex, “ Improvements in axles, boxes, 


1551, Parrick Hryne, Poplar, 
1856, 


and Wheels for carriages.’ —Dated 2nd July, 

The inventor forms his axles so that each end shall be conical, the 

thick end being at the extremity of the axle, and tapering inwards as 

far, or a little beyond, the part where the wheels bear and are fixed. 

The conical parts of the axle are enclosed each by & cap, the interior of 

which is similarly conical, so as accurately to fit the axle. These caps, 

which may be either of metal or wood, or a combination of both, are 

made of two or more parts, and fastened together and around the said 

ends of the axle by bolts or serews, through flanges or clasps, or other- 

wise. The inner end of the said cap is enlarged into a dise or other 

form, and partly hollowed, 0 as to act as a vessel for containing a lubri- 

3 eating substance. The interior of the cap has a groove or slot cut in it, 

| either longitudinally or spirally, to convey the lubricating substance 

along and around the surface ef the axle. The inventor proposes also 

to form a wheel by joining two discs formed of boards in such a way that 

the grain or fibres of the boards of the one dise shall be at right angles 

to the fibres of those of the other disc. He forms the tyre of the said 
wheel of angle or T lron.— Not proceeded with. 

—_— 








; Crass 3.—FABRICS. 
Including Machine ry and Processes for Preparing, Manufacturing, 
a i Printing, Dyeing, and Dre: ssing Fabrics, Se. 
1280. DonaLy Beri unr, Cambridge-terrace, Hyde-park, Middlesex, “ Appa 
ratus for dyeing.”-—Dated 30th May, 1856. 
This invention consists in the formation of a vacuum or partial vacuum 
y : : 
in a vessel, chamber, or vat in which the materials to be dyed are placed, 
and the forcing the dye liquor into the said chamber or vat after the 
production of the vacuum or partial vacuum, by 4 force 











formation or 
pump.— Not proceeded with. 

288. Freperick Luke Sterr, Tuomas BeLwarbd, and James Finpiow, 
Manchester, ‘f Apparatus for washing wool or garments, and other articles 

made of textile fabvies."—Dated Seth May, 1556, 
This invention consists of asteam-tight vessel of a cylindrical or other 
! suitable form, which encloses a drum or frame capable of rotating on 
pivots or axes, that rest in suitable bearings, formed in, or attached to a 
steam-tight vessel, one of the axes (at least) passing to the exterior of 
the steam-tight vessel through a stuffing box or other steam-tight 
; bearing. The axis of the rotating drum or frame is placed in an hori- 


on the fabric, and allow of applying the colours with precision and clear- 
ness, In order that the impression may be satisfactory, the edges of the 
plates are pierced with small holes, through which pass markers fixed to 
the table on which the impression is effected. The piece of fabric to be 
printed should be thoroughly cleansed from impurities with which it may 
be charged on leaving the weavers’ loom. | When properly prepared and 
dried, it is stretched on the printers’ table by means of pegs. Whena piece of 
the entire length of the table is printed, the fabric is well stretched and 
passed through a heated chamber, The fabric when dry is submitted to 
the steaming process for fixing the colours; it is then washed in the 
usual manner. The above process, with slight modifications in certain 
cases, is equally applicable for making impressions on velvets, skins, and 
other like materials.— Not proceeded with, 

1286. Francis ALTON CaLvert, Manchester, ‘ Machinery for openings 
cleaning, and carding cotton and other fibrous materials.”—Dated 31st 
May, 1856, 

This invention consists, First, in the application of one or more re~ 
volving drums, furnished with combs, for opening and cleansing cotton 
and other fibrous materials. Secondly, in the application of a drum or 
drums with combs, in combination with a toothed cylinder and other 
parts requisite to complete a machine for opening and cleaning cotton 
and other fibrous materials, Thirdly, in the application of one or more 
working rollers to a toothed cylinder when employed for opening and 
cleaning cotton and other fibrous materials. Fourthly, in an improved 
mode of constructing the grids for machines used in opening, cleaning, 
and carding fibrous materials, when employed in combination with re- 
volving cylinders or drums, or when employed in segments of circles, 
&o. Fifthly, in making the feed rollers of carding engines, one with a 
plano surface and the other with a toothed surface. 

1296. Ronart Biackwoop, Kilmarnock, Ayrshire, N.B., 

doubling yarns or threads.”—Dated 2nd June, 1556. 
This invention relates to mechanical srrangements to be applied to 
doubling frames or such machines as are used for doubling yarns or 
threads of various kinds. Under one modification this arrangement 
consists of a pair of small levers or moveable guides, each having an eye 
through which is placed an end of yarn or thread, one end from each of 
the two or more containing bobbins which hold the yarn to be doubled. 
Should one of these ends or threads break or fail, another small lever 
connected with the first lever turns up, and acts upon a lever or mecha- 
nical connexion working a second shifting lever and eye, through which 
both or more ends of the yarn or thread are passed, so that the eye is 
made to bring the ends or threads laterally out of the line of action of 
the rollers which draw forward the yarn on its way to be twisted by the 
spindle and flyer. In this way should either or any of the threads break 
or fail no waste can ensue, as the rollere can no longer bring forward 
the yarn. The same movement acts also upon another mechanical 
arrangement passing down to the doubling flyer, or spindle, or wharve, 
or bobbin, in such a manner that when a failure of the yarn occurs, a 
stop is passed with the path of rotation of the flyer and spindle. When 
the stop is so passed the flyer with its spindle is stopped, and, conse- 
quently, the twisting and winding-on action ceases. Or the motion of 
the spindle and flyer is stopped by throwing the driving band upon a 
loose pulley. In this way each spindle movement is independent of the 
rest, so that the stopping of any individual spindle does not interfere 
with the others. 

1314. GeorGe Jostan Mackenceran,' Islington, London, “ Rollers adapted to 
valico and other printing.” —Dated 30th June, 1856, 

In carrying out this invention a shell or tube of copper or other metal, 
brass, or other metallic alloy adapted to be engraved or embossed, is 
fixed on a simple metallic cylinder, by the intervention of tin, zinc, 
solder, or other uniting medium, which, together with the contraction of 
the shell, shall produce adhesion and cohesion of the surfaces, 


* Apparatus for 


1320, Jvan Jacques LEBAILUP, Falaise, France, “ Beetling, cleaning, nap- 
ping, and dressing cotton, wool, flax, tow, and other similar fibrous sub- 
stances, and stutls or woollen cloths.” — Dated 3rd June, 1856. 

This invention consists in employing the fibres of a plant growing in 
the Brazils, called piassava or piazava, for the above purposes. The said 
fibres are formed into bundles and placed round a drum or cylinder, pro- 
jecting two or three inches from the surface thereof.— Not proceeded with. 

1327. Apam Buiioven, Blackburn, Lancashire, “ Leasing warps.”—Dated 
4th June, 1856, 

Instead of the usual method of forming the lease, by ties, bands, or 
healds, separating the threads by hand, and then inserting the necessary 
ties, the inventor proposes to strike one portion of the warp threads 
through some glutinous composition which will keep them firmly to- 
gether, and then, by drawing the other portion of the warp threads 
tight, leaving the slack portion in the composition, the lease will be 
formed at once, presenting a shed, through which a cord, lath, or any 
convenient divider may be inserted, without the trouble or labour of 
separating and tying the threads by hand as heretofore.— Not proceeded 
with. 

1349. Jamus Somervitr, Glasgow, 
1856, 

This invention relates to machinery, apparatus, or means to be adapted 
to looms for weaving, and more particularly to power looms, for the pur- 
pose of working the treddles or shed-forming details of the loom, such 
machinery or apparatus being capable of producing a great variety of 
weaving effects, such as various kinds of twilling, or of diaper weaving, 
interspersed or combined with each other, or with plain weaving, whilst 
provision is also made in it, or in connexion with it, for producing a cord 
in the cloth, by repeating the weft shots in the same shed twice or 
oftener, catch threads being brought into operation, to prevent the weft 
from returning with the shuttle, and also for acting on the taking up 
motion of the loom, to stop or retard it during any required number of 
shots, so as to weave more or fewer weft shots in a given space. The 
mechanism or contrivances constituting the invention are simple in 
construction and direct in their action, whilst looms fitted with them can 
be driven at a considerable speed, the goods woven by them being pro- 
duced at comparatively economical rates. The main feature of the 
invention is the working of the treddles by the single and direct action 
of what may be termed pattern mechanism, or mechanism capable of 
being set or adjusted according to any of the great variety of patterns 
which the apparatus is capable of working, instead of working the tred- 
dies by mechanism the action of which is merely regulated by the pattern 
mechanism, this latter mode being obviously very indirect, and involving 

bination of two or more actions. 


N.B., “ Weaving.”—Dated 6th June, 


ac 





i zontal position, and it is constructed with perforations or y ges sc 
that the steam and water or the washing mixture employed may freely 
pass to and from it. Articles to be washed are introduced into the 
interior of the rotating drum or frame through a door or opening formed 

f in it, and one formed in the steam-tight vessel, which doors or openings 
are placed in positions corresponding to each other. These doors or 
openings are closed and secured when the articles to be washed have 

q been put in the drum or frame. The interior of the drum or frame is 

1 provided with ribs across it, so that when rotated, it will carry round 

with it the articles placed in it, or carry them from the lower to the 

upper part, so that they may turn over and fall to the lower part of it. 

The water, liquid, or mixture employed in washing mey be introduced 

into the steam-tight vessel through pipes or passages provided with 

suitable cocks or valves, or through the door made for introducing into 
the drum or frame the articles to be operated upon, The steam is 
supplied to the steam-tight vessel by pipes provided with @ suitable stop- 
cock, and it is distributed in the interior of the vessel by a pipe or by 
pipes having small perforations, The water or liquid is drained or 
drawn off from the steam-tight vessel by a suitable cock or valve placed 
and as a security against undue pressure the 





at the lowest part of it, 
steam-tight vessel may be provided with a safety-valve or syphon pipe. 
“ Printing woven 


¥ 1285. Apornir BovvaLirt, Rue de l’Echiquier, Paris, 
1s56. 


fabrics, velvets, skins, and other like materials.”— Dated 31st May, 
t This invention consists in the employment of a very narrow border or 
f run, of a height proportionate to the effect to be obtained, made on the 
} contour of the vignette, which is cut out. By placing the vignette on a 
} long napped woven fabric, and applying a slight pressure, the border is 
i sunk into the thickness of the nap, by which divisions are made on dif- 

| ferent parts of the design, and the range of the liquid colour is 


4 ‘ 
! limited. ‘The colour is placed on the fabrics with a brush, sponge, or by 
} means of a furnishing roller supplied with colour, For obtaining a 

variety of colours several vignette plates are placed one after the other 


| 
| 








1350. Coartrs Dvranp GarpissaL, Bedford-street, Strand, London, “ Ma- 
chinery for extracting fibrous avd other products trom vegetable sub- 
stances.” A communication,—Dated 6th June, 1856. 

This machinery is principally adapted for separating the fibre of plants 
from the matters which bind them together, preparatory to their further 
manutacture, for which it is well adapted, the fibres being preserved of 
their entire length or nearly so. In these machines green plants or other 
substances are submitted to friction and pressure, but without at any 
time exceeding the limits of resistance of the fibres or parts of plants 
so treated, and from which pressure the plant or substances can at any 
time escape when the tibres are on the point of being broken or other- 
wise injured. They are composed of plain or curved surfaces furnished 
with flutes or grooves. One of these grooved rubbing surfaces is formed 
of a series of moveable parts linked together, and acting on the fixed 
surface, which is also grooved, or the moveable rubbing surface 
pieces linked 





rubbing 
may be rigid, while the stationary surface is formed in 
together. 

1 










“Improvements in machinery or appara 
also applicabie for 


1566. Jawns Hoipry, ster, 
tus for washing ra; sh said imp roverments are 
washing other materia! Dated 9h June, 1556. 
The patentee describes a revolving rag-washing 
furnished on its periphery (or at its sides) with shallow buckets, in 
a similar manner to an overshot water wheel, which buckets have their 
sole perforated, so that, as the washing machine revolves in a reservoir 
of water, the buckets upon the periphery of the machine take up the 
clean water, and as each bucket ascends to the uppermost part of the 
machine the water percolates or rains through the rags, &c., under ope- 
ration in the interior of the revolving machine, being thus distributed as 
it were in a continuous shower through the rags, &c. The revolving 
machine is supplied with a series of agitators extending across from one 
side to the other, and so arranged in numbers and positions that they 


machine, which is 





most effectually beat up or agitate the rags, and thus keep them in cone 
tinuous motion during the process of washing. The washing wheel may 
be driven by suitable gearing, and revolve in a framework attached, such 
framework being provided with a large circle or rim of internal spur- 
teeth wheel, which will drive all the agitators or beaters, through the 
medium of pinions or carrier wih«« . laced on the extremity of their 
shafts, and also in gear with such internal toothed rim. The machine is 
also provided with an entrance and exit pipe for the passage of the 
main of water before and after use, the necessary reservoirs below, and 
overflow pipe, and also a discharge pipe at the bottom for the exit of the 
rags, &c., when sufficiently washed. 


Ciass 4.—AGRICU LTU RE, 
Including Agricultural Engines, Windl 
Manures, &c. 
655. RicnarpD Denby, Hornchurch, Essex, ‘‘ Horse-rakes "—Dated 14th 
July, 1856. 

This invention consists in constructing horse-rakes with tubular frames, 
and with a seat for the driver mounted on saddles or curved pieces which 
connect the back and front bars of the frame together, and likewise 
connect the shafts with the frame ; and also in improved arrangements 
for lifting the teeth or tines. These consists in mounting a spindle in 
the frame of the machine in such manner that it may revolve freely 
therein. On this spindle the teeth of the rake rests, and the carrying or 
driving wheels are loosely mounted thereon, so that the spindle acts as 
an axie-tree. Two toothed clutches are keyed on the spindle, one near 
each end thereof beyond the rakes, and a toothed clutch is attached to 
each driving-wheel on the inner side. The two latter clutches are brought 
in and out of gear with the two on the spindle by means of levers con- 
nected together by a rod running from side to side of the machine within 
the front tubular frame. Another rod is connected with a hand-lever 
which may be worked by the driver from his seat or otherwise. Two 
cams or eccentrics are mounted on the spindle, one at each side of the 
machine, in such a position as to act on rollers, one at each end of the 
lifting-bar, which travel in grooves on the peripheries of the cams, so 
that in working the levers to bring the clutches into gear, the revolution 
of the driving-wheels is imparted to the spindle, and the cams acting on 
the rollers raising the lifting-bar, and with it the teeth of the rake, clear 
of the ground. Notches are cut in the frame of the machine to rest the 
lever, and thereby keep the teeth raised to any desired height. The 
toothed clutches may be so contrived as to effect the raising of the 
teeth of the rake at stated intervals.—Not proceeded with. 


1683. Joun Cartwricnut, Shrewsbury, Salop, ‘‘ Chain harrows.”—Dated 
17th July, 1856. 

This invention consists in making chain harrows with the links 
gradually decreasing in weight, that is to say, with heavy links in the 
first section, and with each succeeding section or sections formed of links 
of a lighter construction. 

1704. WiLLiam Srerrinivs CLARK, Warwick-street, Charing-cross, London, 
“* Apparatus for digging, pressing, and moulding peat.”—A communica- 
tion from A. Fitts. —-Dated 19th July, 1856. 

This invention consists of the following parts : — First, the apparatus 
for digging the peat, consisting principally of a number of parallel blades 
secured to a stem or handle, and a moveable one to cut the remaining 
side, and to turn under the ends of the parallel blades, cutting off the 
bottom, and holding the cut portion between the blades when they are 
raised. Second, a working or mixing apparatus for making the peat 
into the muddy consistency known as necessary in making “ brand peat, 
in connexion with a cylinder and piston, or equivalent device, for press- 
ing it through or into amould. Third, the connecting these with a car- 
riage crane and receiving-car or platform, and a track laid temporarily 
alongside of where the peat is to be dug or the machine used. 

1714. JAMES WARREN, JouN JONES, and BENJAMIN CrowTHerR, Clapham- 
road, Surrey, ‘‘ Churn,” — Dated 21st July, 1856. 

On a pair of rockers the inventors propose to place four standards of 
any convenient height, in such wise as to allow a box or case to swing 
between them (or the case may be made to move by the action of the 
rockers only without swinging). To secure the tops of the uprights in 
position two cross-bars pass over, covered with tubing, so as to allow the 
cross-bars or rods to work therein ; between the framing so formed the 
box or churn is attached or suspended. This churn-box may be made of 
any suitable material, form, or size, and is provided with a lid into which 
the milk is poured ; the churn is then set in motion, similarly to a swing, 
or a child’s cradle, and in a short time the butter is formed. The 
butter-milk is strained off through a tap in the casing, and one or more 
holes or perforations is or are made in the top of the casing to allow air to 
escape.—Not proceeded with. 

1728. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Machinery for 
reaping and mowing.”—A communication from W. H. Hovey.—Dated 
22nd July, 1856, 

This invention relates, Firstly, to a peculiar construction of sickle for 
reaping and mowing machines, by the use of which the tendency of such 
machines to choke or clog when in operation is removed. Secondly, to 
an improved mode of attaching the knives or teeth of the sickle to the 
sickle-bar of harvesting-machines, the object being to facilitate their 
removal and replacement when they are blunted or broken by use. 
Thirdly, to the employment of a traversing rake and a swinging rake in 
combination, for gathering up and discharging the cut produce from the 
platform. ‘The invention cannot be described without reference to the 
drawings. 








ts, Flour Miils, 





CLAss 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pi ipes, Ce~ 

ments, Glass, Paint, House Fittings, Warming, Ventilating, &e. 

1755, CHARLES Burton, Regent-street, London, ‘* Warming houses and 
other buildings. ”—Dated 24th July, 1856. 

in carrying out this invention air is led by a shaft from the top of the 
honse or other building to a chamber in the t , in which is a fire 
surrounded by concave or other reflectors, so arranged as to concentrate 
the heat of the fire to warm the air, and from this chamber the warmed 
air is conducted by turned pipes to the rooms or other places to be 
warmed. The air is forced down the shaft to the warming chamber by 
means of a screw or other instrument (in the shaft) which is put in 
motion by the foree of the wind. In order to regulate the amount of 
heated air discharged into the room or other place, a valve is employed, 
which is opened more or less by a self-acting apparatus, consisting of an 
arrangement of levers put in motion by the expansion and contraction 
of a bar of metal or other material exposed to the temperature of the 
room or other place. 

1769. Rosert Stewart, Glasgow, N.B., ‘Cutting stone and other mineral 
substances.”—Dated 2n¢ July, 1856. 

According to one modification of the improved apparatus a suitable 
sole or bed is laid down for the traverse upon it of a carriage carrying 
the cutting tools, the stone to be cut being placed beneath. The car- 
riage traverses upon rails upon the sole or bed being supported upon 
wheels, one or more of which are tovuthed to gear into a rack or racks 
upon the rails or sole, The machine may be furnished with any conve- 
nient number of cutting tools, arranged in a line one behind the other, 
and following each other in the cut. Each tool or cutting chisel, which 
may be of any suitable form, is fitted into a socket in the lower end of a 
vertical or slightly inclined bar, capable of sliding easily in guides 
attached to the carriage framing. The cutting action is made to take 
place by raising and letting fall this bar, which is of considerable weight, 
and causes the cutting tool to forcibly strike the stone, and so effect an 
increment of the cut. The bar is lifted by means of a socket piece 
embracing it, and which has jointed to its inner side a short lever or 
eccentric piece which grips the tool bar when the lifting action takes 
place. This short lever is linked at a point outside of the joint, which 
connects it to the socket to a lever above, and the whole socket is lifted 
by means of this connexion, the lever above being worked by hand, or 
by steam, or other motive power, applied through a crank shaft or other- 
wise, 80 as to cause the lever to reciprocate. The short lever or eccentric 
piece jointed to the lifting socket is made with a tail, which comes in 
contact with a cross-bar or stop on the socket reaching its highest point, 
and thereby causes the socket to release the tool bar, which falls by its 
own weight. Then the movement of the upper lever lowers the lifting 
socket, which again takes hold of the tool bar in order to raive it. In 











. February 6, 1857. 





this manner the tool always follows its work, the lifting socket taking 
hold of it higher up as the cut gradually deepens. The carriage 
may be moved forward by hand, by means of a suitable lever connexion 
with the running wheels, or a self-acting feed motion may be employed, 
such motion consisting, for example, of a rachet wheel and pall lever 
movement, actuated by any of the reciprocatings part of the machine, 
and also in connexion with the running wheels; or again, in some cases, 
the carriage may be kept stationary during a number of strokes, so that 
the cut may be made vertically downwards on the side of the stone, or at 
any other part. 





CLass 6.—FIRE-ARMS, &c.—None. 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1737. James Criarx, Newton-heath, Manchester, ‘“ Beds, 
cushions, and seats.”—Dated 22nd July, 1856, 

This invention consists in the First place in producing air-proof beds, 
mattrasses, cushions, and seats by the following means :—The patentee 
takes calico or other suitable fabric woven or manufactured double in 
longitudinal, transverse, or other divisions or compartments, to which 
mode of weaving or making no claim is made by him. He then coats 
this double fabric on both sides with water-proof composition, and cuts 
the beds, mattrass, cushions, or seats of the required shape, and finishes 
them in the usual mode of finishing such like air-proof articles; that 
is, he binds the edges with tape coated with water-proof cement, and in 
order to insure the passage of air into and from the several compart- 
ments, he notches or cuts a passage into each compartment near the 
edges, so that the bindingcovers but does not close such openings. He 
then coats or covers both sides of the double fabric by another piece of 
fabric on each side, the exterior fabric having been previously coated 
with water-proof or air-proof composition, and the coated sides of the 
double fabric united with the coated sides of the other or external 
fabrics. Air-tight valves are applied in ordinary manner, and when 
inflated the goods present elegant forms, varying according to the form 
of the compartments in the double fabric or cloth, The Second part of 
the invention consists in producing water-proof beds, mattrasses, 
cushions, and seats which he makes as follows:—He takes calico or other 
suitable fabric woven or manufactured double, as already described, and 
coats it on both sides with water-proof composition. He then cuts the 
bed or other article the requisite size, and stuffs the divisions or com- 
partments with hair or other suitable material for stuffing; and after 
stuffing he cements the edges or seams with water-proof composition and 
water-proof tape, so that the article is rendered externally thoroughly 
water-proof over its whole surface. The Third part of the invention 
consists in producing beds, mattrasses, cushions, and pillows non-water- 
proof, but of avery elegant appearance, and of a portable character. 
He takes calico or other suitable fabric woven as already described ; and 
after cutting the article the requisite shape, he stuffs the divisions or 
compartments with hair or other suitable material for stuffing, and sews 
or binds round the edges, A double fabric containing the longitudinal, 
transverse, or other divisions or compartments before-mentioned, for 
the Ist, 2nd, and 3rd parts of the invention, may be formed by placing 
two pieces of cloth or any suitable fabric together, one above the other, 
and by stitching or sewing them together, so as to form the divisions 
required; or, in place of stitching or sewing india-rubber solution or 
other cementing materials may be inserted between the two fabrics inthe 
directions or lines required, so as to produce the forms of divisions or 
compartments required. 


mattrasses, 








1751. Constantin Lovis Detoucus, and Jran Jacques Emite Ropert 
Hovpry, jun., Paris, ‘‘ Application of clocks or timekeepers actuated by 
electricity, to street and other lamps.—Dated 23rd July, 1856. 

This invention consists First, in placing an electro-magnet in the 
upper framing of the lamp, so as to be hid thereby opposite to each end 
of the electro-magnet. ‘The inventor places a bell crank lever of soft 
iron, which vibrates on its axis at the angle. A single connecting rod is 
jointed to one arm of each of these levers, while the opposite ends of the 
levers are presented to the action of the magnet. This connecting rod 
moves through guides, and is furnished with a pall which engages with 
the teeth of the ratchet wheel, whose axis communicates, through the 





medium of a pinion, with the wheel on the axis of the minute hand of 


the clock, or with other suitable part of the train, Conducting wires are 
placed in communication with the lamp clocks so fitted which transmit 
the electric currents regulated by a standard clock to produce the 

action at the proper times ; every time the electro-magnet isexcited by 
the action of the current it attracts the bell crank levers, the connect- 
ing rod from which communicates an amount of rotary motion to the 
ratchet wheel, and so to the clock hands, whereby they are 
ward a distance equivalent to indicate the time elapsed. Whatever 
may be the number of dials they are all placed in communication with 
the standard clock by the circuit wires. Another part of the improve- 
ments refers to the arrangement of the dial, which is placed inside the 
exterior glass of the lamp; the minute wheels are confined within 
another curved glass exterior of the lamp, which is ground, or painted, 
or stained, and so inclined and arranged as to allow a sufficient space at 
the top of the lantern for lodging the electro-magnet and other parts, its 
lower part nearly touching the dial. This form, and grinding or painting 
the glass, preuents the mechanical fittings casting a shadow on the dial. 
— Not proceeded with. 


moved for- 
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1772. Samuxrn Jay, and GegorcGr Situ, Regent-strect, Middlesex, 
“*Stutling or padding couches, cushions, bedding, chairs, and other similar 
articles.”—Dated 25th July, 1556. 


This invention consists principally in substituting tubes, spheres, or 
other shapes of any suitable material or substanee filled or inflated with 
air or other elastic fluid in lieu of metallic springs, horse hair, water, 
wool, and other methods at present practised for stuffing or padding 
couches, cushions, beds, chairs, and such like articles, 

1785. GrorGe Kitcnir, Ponsonby-street, Pimlico, ‘‘ Manufacture of boots 
and shoes from matcrials not hitherto used for that purpose.”—Dated 28th 
July, 1856. 

This invention consists in making the heels and soles of boots and 
shoes either wholly or in part of a composition consisting of a hard 
mineral substance, mixed with gutta-percha, india-rubber, or other 
substance suitable for cementing the particles of the mineral together. 
The mineral which it is preferred to employ is that known as a 
corundum,.— Not proceeded with. 








Cass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, &c. 
CuarLes Cowrer, Southampton- buildings, Chancery-lane, London, 
Lighting and extinguishing ga its."— A communication from 8. 
Petit, France.— Dated 22nd July, 1856. 

This invention relates to the lighting of several gas-burners simulta- 
neously, or in very rapid succession, by means of electricity. Each gas- 
burner is provided with a valve or cock which is opened and closed by 
means of an electric current acting directly upon it, 
electro-magnet or coil, or indirectly by releasing a detent. At the same 
moment that the valve is opened, or immediately afterw , an electric 
spark is passed through the issuing gas, or a fine platinum wire is ignited 
in the gas. This may be effected by means of an induced current in a 
secondary coil in the same electro-magnet which opens the valve. ‘The 
motion of the armature or other moving part of the apparatus then causes 
the electric current to pass on to a similar apparatus at the 
burner. 








by means of an 











next gas- 

. which is thus lighted, and the current passed on to the next, and 
so on, until the whole series of gas-burners has been lighted. In this man- 
ner the whole of the gas-burners in a building, or in a street, or in several 
streets, may be lighted in rapid succession, or almost instantaneously. 
Various arrangements of apparatus may be employed in putting the inven- 
tion into operation. 

1769, CHARLES TioT JUDKINS, 
Dated 24th July, 1856. 

In the improved regulator the gas is introduced by a supply pipe into 
one chamber or compartment of the regulator, from this chamber the 
gas passes into a second chamber or compartment, but the amount of gas 
passed or passing from one chauiv.. .. the other is regulated by means 





Fleet-street, London, ‘‘ Gas regulator.”— 








THE ENGINEER. 


of a valve, which is caused to close or open a passage between the two 
compartments, more or less as circumstances may require. In these 
particulars the improved regulator does not differ ‘materially from other 
gas regulators. The valve for regulating the passage of the gas between 
the inlet and outlet chamber or compartment of the regulator is carried 
by a cover, which may be made of cast iron, and similar to others in use, 
having turned down edges which enter a trough containing quicksilver 
or other fluid, and a partition which, in combination with other parts, 
makes several chambers for regulating the supply of the gas. This cover 
moves upon bearings, and is constructed and adjusted so as to compensate 
for the varying quantity of quicksilver or fluid displaced by the edges of 
the cover, as one or other end of the cover rises out of or sinks into the 
same, the fluid being left to find its own level. 

1783. Henry Kemtneton, Camberwell, Surrey, “‘ Gas-heating and cooking 
apparatus, "—Dated 26th July, 1866. 

This invention relates to the construction of a gas-burning apparatus 
suitable for the mulling of wines, beer, and other similar liquors, and for 
the boiling or heating of other fluids, liquids, or liquors, combining there- 
with the means of broiling or otherwise dry cooking in the said apparatus. 
The patentee constructs a metal case, cask, or other similarly-shaped 
veseel with a false bottom, forming a chamber for containing the heat 
produced by the combustion of the gas beneath it. He forms two or more 
chambers within the case or cask with closely fitting covers, and from the 
bottom of each he carries a funnel or tube down to the end of the case 
or cask, and fits thereto a tap. He also has one or more taps or cocks 
for drawing off the hot water contained within the case or cask, and sur- 
rounding the chambers referred to. He places the case, cask, or other 
vessel just described (with the opening on its under side communicating 
with the hot-air chamber formed by the false bottom) upona suitable 
frame or stand, in which is arranged a row or rows of gas-pipes with 
jets or burners for heating the contents of the vessel above, and he so 
arranges a moveable plate iron heat reflector, or hot plate, that it may 
be slid in above the jets or burners, between them and the bottom of the 
vessel or case, so that upon the gas from the jets or burners being 
lighted, a chop, steak, or other similar article may be quickly broiled or 
cooked. He prefers that this apparatus shall be constructed of brass 
er copper tinned internally, and bronzed, lacquered, or otherwise orna- 
mented externally, and of a shape or configuration suitable for the 
counter of a licensed victualler, coffee or chop house, and such purposes ; 
but the same apparatus may be used for other purposes, such as for the 
chemical treatment of fluids or compounds in a hot water bath or digester. 





Ciass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus 
Electric 7 ‘elegraphs, Galvanic Batteries, Se. 

1745. Rogkr Botam Euuison, Brook-street, London-road, Carlisle, 
berland, ‘‘ Electric telegraph apparatus.” "Dated 23rd July, 1856, 

This invention relates to an improved construction of coils. Second, 
to an improved construction and arrangement of manipulater or appa- 
ratus for changing the direction of the currents, ‘The improvements in 
the coils consist in the substitution of a short coil round a piece or 
pieces of soft iron for the long coiJs usually made use of round the 
needle itself. The needle works cither vertically or horizontally 
between the poles of the magnet. The coil being shorter than ordinary 
offers less resistance to the electric fluid, and admits of a much thicker 
wire being used, thereby obviating the danger of destruction by light- 
ning, so frequent with the ordinary coil composed of a great length 
of very fine wire. ‘The manipulator, or apparatus for changing the direc- 
tion of the currents, is greatly simplified, and is therefore much cheaper 
than the ordinary manipulator. It consists of an oblong trough or box 
of non-conducting material, from which one end is wanting, and in 
which a flat piece or tongue of non-conducting material is fixed so as to 
be capable of moving from side to side upon pivots which fasten one end 
of the tongue to the closed end of the trough, when motion is given by 
means of a handle fixed to the other end of the tongue, and projecting 
through the open end of the trough, which handle is carried through an 
opening in the face of the telegraphic apparatus, and is the handle by 
which the apparatus is worked. Upon the sides of the trough area 
series of studs and springs, and upon the sides of the tongue are a series 
of studs, by the joint action of which communications are maintained or 
changed in their direction between the battery and the coils, as the 
tongue is moved from side to side by the projecting handle.— Not pro- 
ceeded with. 

1751. See Class 7. 

1775. Isuam Baaos, Manchester-street, 
ratus for lighting, sig 
Dated 25th July, 1856. 

This invention consists, Firstly, of arrangements for the instantaneous 
lighting and ignition of gas when used for purposes of illumination, and for 
turning the same on and off when desired, and for effecting the ignition 
of other combustible substances, Secondly, of certain arrangements and 
apparatus for signalling on railways extending to the communications 
between the drivers and guards of tra and, also, to signals for 
the purpose of notifying the dangerous proximity of trains running on 
the same line of rails. And, Thirdly, of improvements of telegraphing 
generally, and in the apparatus used for such purposes, The chief or 
principal agency by which this invention is carried into effect is that of 
frictional or high tension electricity by whatsoever means produced, 
The invention cannot well be described in detail without reference to 
the drawings. 


Cum- 





Argyle-square, London, ‘* Appa- 
sulling, and telegraphing by means of electricity.” — 














CLAss 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1350. See Class 3. 
1366, See Class 3. 


1667. GrorGe Tomtrnson Bovsrietp, 


Sussex-place, Loughborough-road, 
Surrey, ** Pumps.” — 


A communication,— Dated 15th July, 185". 

This invention consists in using two buckets in the same or different 
barrels, in combination with two spiral cams so arranged that each one 
lifts one of the buckets for more than half its revolution with a perfectly 
uniform ascending motion, while at the same time the other bucket is 
descending with a more rapid motion, and consequently reaches the lower 
end of the stroke and begins to ascend before the other bucket has reached 
its extreme height. The consequence is a perfectly equable flow of water 
in a reciprocating pump. 

1668. Wittiam Scumipt 


and Epwarp Scuuipt, Heidelberg, 
“ Balance for weighing.” 


— Dated 16th July, 1855, 

The object of this improved balance for weighing is to obviate an evil 
arising from the present construction of counter scales or balances, in 
which, when the scale is loaded upon one side, there is a want of freedom 
in the action of the scale pans. In the improved balance the axle of the 
beam is made with a projecting shoulder at one side of the front part of 
the knife edges, and with a similar projecting part upon the opposite side 
at the back part of the knife edges, which form the points on which the 
beam turns. These shoulders on the axle enter into recesses made in the 
planes or supports upon which the knife edges rest, and serve to preserve 
the equilibrium of the scale pans when either side is loaded. This im- 
provement is app end to counter scales and the ordinary beam balance.— 

Not procecded « 
1670. Henry Turner, Leeds, York shire, 
pipes, and for certain other purposes. 


Baden, 


“Cutting hides for making ficxible 
* Dated iéth July, 1856, 


This invention consists in cutting hides into continuous lengths in the 
manner described in the specification of letters patent granted to the 
patentee on the Sth August, 1854, for making leather flexible pipes for fire 
engines or other purposes, whereby pipes of any convenient length may be 
obtained without joints ; and in the application of the said mode of cutting 
hides into straps or bands for making card fillets, such as are used in 
machinery for preparing cotton and other fibrous materials, for making 
harness, and for other purposes where straps or bands of leather are 
required, excepting for driving machinery. 

1673. Ricuarp MorGan, Acton, Middlesex, “ A pocket-case for containing 
address cards, stamps, &c.”—Dated 16th July, 1856, 


The patentee forms a box or case in leather or any other suitable mate- 
rial with a hinged lid cover or top piece, somewhat like a jewel case, and of 





1678 


1679. 


1684, 


1687. 
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a length and width suitable for holding the required size of card, and of a 
depth to hold a sufficient number of cards in the bottom of such case. At 
one end of the bottom of the case is a cross piece under which one of the 
ends of each card is slipped, and at the opposite end of the case is formed a 
notch to enable the finger nail to be inserted below for the purpose of 
removing a single card, or any number of cards at a time. He so constructs 
the inside of the lid top or cover that postage or other stamps may be held 
by elastic bands attached to a hinged lining, that a tablet and pencil may 
be attached thereto or contained therewith, and if desired can be used as 
the fastening, and behind such hinged or movable lining a looking-glass 
or mirror may be inserted. Other similar conveniences may be added, so 
as to make the case as generally useful as may be desired, 


1674. See Class 1, 
1676. 


Duncan Cameron, Glasg w, N.B., 
apparatus.”— Dated 15th July, 1856. 

This invention relates to the arrangement and construction of cranes, 
or lifting and lowering apparatus ef the moveable jib or derrick class, in 
such manner that they may be rendered much safer in working than 
has hitherto been the case. In common cranes of this class there are two 
hoisting or winding barrels, one a plain cylinder for hoisting the body to 
be raised, and the other a conical barrel tor raising or lowering the shift- 
ing jibor derrick. It is to prevent accidents from the failure of the parts 
connected with the jib suspension that the present contrivance has been 
resorted to. In the improved arrangement the tram of gear by which, 
motion is communicated from the winch handle to the hoisting barrel is 
entirely on one side of the crane cheeks, whilst on the other side there 
is another tram which is capable of being put in or out of gear with the 
hoisting train by an adjustable spur pinion. This adjustable pinion is 
sct upon a fixed key or feather on a transverse shaft which projects 
beyond both cheeks, and it can be so set as to be in or out of gear with a 
wheel of the hoisting tram. The opposite end of this adjustable pinion 
shaft on the jib gearing side carries a bevel wheel in gear with a bevel 
pinion fast on a short vertical or incline shaft, the upper end of this latter 
shaft having upon it a worm or endless screw in gear with a worm wheel 
fast on the spindle of the jib cone. With this arrangement, when the 
adjustable spur pinion on the cross-shaft is out of gear with the hoisting 
train, the latter train alone is operated on turning the winch, and when 
the pinion is put into gear with the hoisting train, both the jib and the 
hoisting barrel actions are worked in concert, and in all circumstances of 
adjustment or working the jib is always safe, inasmuch as it can never 
fall, because the worm-wheel action will never run down. 


“Cranes, or lifting and lowering 





Groner Esknotm and Henry Witkes, both of Rotherham, York- 
shire, * * Ball cocks and cocks in general for drawing-off fluids,”— Dated 
16th July, 1856. 

According to this invention the opening and closing valve is made to 
act in conjunction with the pressure of the fluid when in the act of 
closing the cock, in place of acting against the pressure, by which means 
the closing of the cock by the rising of the ball float or other apparatus 
will be effected with greater facility, as the pressure of the fluid rushing 
through the cock at the time of closing will, by acting on the valve, 
ureatly assist the float or otherapparatus in closing the same, The valve 
itself consists simply of a metal plunger, with its lower end or face 
expanded, so as to allow the fluid to act upon it; it may be flattened, 
conical, or any other suitabiec form on the underside to fit accurately on 
to a leather, india rubber, or other suitable packing ring which forms the 
valve seating. The inlet to the cock is placed above the valve, and the 
valve itself is placed above its seating, so that when the valve is elevated 
by the ball, float, lever, or other apparatus the cock will be open, but 
when the float rises, its lever or other apparatus is made to depress the 
plunger, and force its valve in the direction of the flow of the fluid down 
on to the leather, india rubber, or other suitable packing ring.— Net 
pre coded “ ath, 

ApoLruvs Freperic Gurr, Newington-place, Kennington, Surrey, 
* Manufacture of iron and steel,”— Dated léth July, 1856, 

This invention of improvements in the manufacture of iron and steel 
applies to the reduction, carbonization, and smelting of oxides and carbo- 
nates of iron, or any other ore of iron, which, when treated as described, 
gives malleable iron, steel, or cast iron, by means of furnaces of peculiar 
construction which allow of the application of ignited gas or a mixture of 
gas and tiame to the oxides, carbonates, or other ores of iron, so as to 
produce malleable iron, cast iron, or steel, instead of using high blast 
furnaces for making cast iron, puddling furnaces for making malleable 
iron, and cementation furnaces for making steel, as is generally done, 
The improved furnaces cannot be described without reference to the 
drawings 


, 
1680. CHARLES Barton, Chancery-lane, London, “ Surveying instrument.’ 


—A conmmunication.— Dated 17th July, 1856. 

This invention of an improved surveying instrument, which the in- 
ventor calls a * Clitoumeter,” from two Greek words signifying a gradient 
measure, consists of an instrument for ascertaining or measuring hori- 
zontal, vertical, or inclined lines or surfaces, and may be used in lieu of 
a water or air level, and as a substitute for the level and plumb line ordi. 
narily used by bricklayers, masons, carpenters, and other artisans, as well 
as for the more legitimate purpose of surveying and levelling. The in- 
strument consists of two circular metal plates fitted parallel to each other, 
and at right angles to the base upon which they are supported ; the face 
of one of the plates is divided into 300° or 400°, and the other into gra 
dients showing the inclination per yard or metre, A wheel having four- 
points or hands 90° apart, projecting from its periphery, is suspended 
between the metal plates; one of the points is made heavier than the 
others, so that it falls to the lowest point, and in a vertical line with that 
above it. The points of the wheel project a little beyond the circum~ 
ference of the metal plates or discs, and serve to indicate the difference of 
level. 

Reverend Grorek Jacque, Auchterarder, Perth, N.B., “‘ Construc 
tion of stringed musical instruments.”— Dated 17th July, 1856. 

This invention relates to certain arrangements whereby musical instru- 
ments with strings can be improved in tone, and their effect when played 
upon increased. When such musical instruments consist of a hollow box, 
as in the case of the violin and guitar, the patentee places in the interior 
of such hollow box a series of strings, either of wire or other suitable ma- 
terial, mounted upon a separate moveable box or case, and arranged so 
that such strings can be tuned by means of pegs and nuts in the ordinary 
way. Such separate box or case may be inserted through a suitable open- 
ing, to be afterwards closed in the end or side of the instrument, and may 
be retained in its place by means of grooves, catches, screw-posts, or other 
suitable means. The interior box or case may carry from one to twenty 
double strings, or even more, which ought to be tuned in unison with the 
instrument to be played. One string will produce a certain amount of 
effect, but the best effect will be obtained when the strings of the interior 
case embrace a poly-chord chromatic-octave. The object of this improve- 
ment is to obtain a resonance from the interior strings by means of 
sympathy with the strings of the instrument as they are struck or 
touched. 

Cuar.es CAREY, Bessborough-street, Pimlico, Middlesex, “ Vessels 
and filters used fur making infusions of coffee,” &c.—Dated 17th July, 1856, 

This invention consists in arranging vessels and filters for making in- 
fusions of coffee and other substances in the following manner : There is 
an outer pot of porcelain or other material into which an open frame fits, 
and over this frame a bag of muslin or other fabricis drawn, The infu- 
sion is made by placing the ground coffee or other substance in the bag 
which is placed in the pot; boiling water is then poured on the coffee or 
other substance, and allowed to stand for a short time; afterwards the 
bag is lifted out of the pot, and the pot is covered by a perforated cover 
or strainer, which supports the bag while it drains, and when all the fluid 
removed with the bag has run back into the pot the infusion is then ready 
for use. 





1690. WintiAM Leucuans, Piccadilly, London, ‘ Locks for travelling bags.” 


—Dated 18th July, 1856. 
This invention consists in adapting tothe cases of Bramah and Chubb 























118 


THE ENGINEER. 





ee certain wee waitin in connexion with the e bolt of the lock, so 
that the bolt may either be used by hand, or operated upon by the key 
of the lock. That is to say, the mouth of the bag may be closed without 
locking, if necessary. The mechanism cannot be described without refer- 
ence to the drawings. 

1691. Errenne Meuret, Paris, France, “Hand planes.”"—Dated 18th July, 


This invention consists in certain arrangements permitting the fixing of 
the plane iron in the wood of the plane at any suitable height, by means 
of a thumb-screw acting nearly vertically on the iron, passing in a hole in 
this latter, and kept in position by means of a tail or nut, which latter 
enters into a suitable groove established in the wood; or the thumb- 
screw works in a nut fixed across within the opening for the plane iron. 
This latter may be single or double, and resembles either the ordinary 
plane irons, or may be provided with a longitudinal slit open at one end 
for introducing the screw into the same. When using double plane irons 
the patentee keeps them together by means of another thumb-screw and 
nut gliding in the already-mentioned slit, by which arrangement the two 
irons may at once be connected together or separated. The wood of the 
plane may have its two cheeks closed, or offer an opening at one side, by 
which the manufacture of the same is rendered easier, and the plane may 
serve at once as a rabbit plane, a moveable rule adapted against the under 
side of the plane serving as a guide piece.—Not proceeded with, 

693. Joun Cow.ey, Quenington, Gloucestershire, “ Paper from straw, &c.” 
—Dated 18th July, 1556. 

The most important point in converting straw into pulp is the judicious 

application of heat, and the principal object of the invention is the con- 
struction and application of an apparatus by means of which the straw 
intended for pulp may be subjected to a very high degree of temperature, 
and maintained thereat as long as requisite. The first operation is to cut 
the straw into short lengths by means of a suitable machine. The cut 
straw is then put into an iron vessel constructed for the purpose. A cir- 
cular vessel of twelve feet diameter by six feet in depth will be found a con- 
venient size in practice, such a vessel containing a sufficient quantity of 
straw for the manufacture of two tons of paper. The vessel must be fitted 
with a false bottom of about six inches in depth, to allow of a rapid cireula- 
tion of the alkaline liquor with which the straw is saturated. In a conve- 
nient position near to this vessel a furnace is built, in which a coil of pipe 
resting at an angle of forty-five degrees is fitted, the ends of which termi- 
nate in double branched pipes. The two branches of one of the ends com- 
municate respectively with a cistern or cisterns containing the alkaline 
liquor ; the other carries the alkaline liquor upward over the vessel, and 
distributes it through a spiral perforated coil over the surface of the straw. 
The branches of the other end of the coil are carried into the bottom of the 
vessel, and into a boiler or suitable generator erected for the purpose. All 
these pipes are furnished with taps and valves for the purpose of shutting 
off the communication as required, a quantity of alkaline liquor having 
been prepared according to the directions hereinafter contained, either in 
the cistern or cisterns above referred to, or run into the same from 
some other vessel; this alkaline liquor, when all is ready, is allowed 
to flow into the heated coil in the furnace. The length of the coil should 
be calculated so that it contains about fifty gallons of fluid when the tem- 
perature of the liquor has reached 300° of Fahrenheit, or thereabouts. The 
tap in the pipe communicating with the boiler is turned on, and the pres- 
sure of the steam causes the alkaline liquor to ascend the pipe which passes 
over the vessel, and to rush through the perforations of the spiral tube. 
The whole of the alkaline liquor is thus distributed over the straw, and 
when this is done the tap at the bottom of the vessel is opened, and the 
steam coil shut. The alkaline liquor which has percolated through the 
straw into the space below the false bottom of the vessel now descends into 
the coil, and is there rapidly reheated. The tap communicating with the 
bottom of the vessel is shut when the coil is full. When the liquor has 
reached the proper temperature, the steam tap is again opened, and the 
liquor raised by the pressure of the steam. This operation of heating and 
reheating the alkaline liquor being continued until the straw is sufficiently 
macerated, If the temperature of the alkaline liquor be maintained at 300° 
Fahrenheit, from six to eight hours’ boiling will be sufficient to complete 
the operation. The heat communicated to the straw in the vessel may be 
further increased by means of a pipe proceeding from a high pressure 
boiler, arid terminating in a coil or coils of perforated tubing which passes 
through the straw in the vessel. Thus steam of a high temperature may 
be circulated through the straw whenever required, and an uniform degree 
of heat maintained throughout the mass, The straw is afterwards washed, 
and finally bleached; it is then readyjfor the beating engine, 

1697, Joux Hamintoy, jun., Liverpool, “ Bending'of sheet iron for the 
manufacture of conical tubes.”— Dated Isth July, 1856, 

This invention consists of employing conical rollers, by preference of 
steel, of a length and diameter depending on the length and diameter of 
the conical tubes. The sheet metal to be bent is passed between conical 
rollers, and is bent around one of these, and by preference such roller is 
supported on two other conical rollers. 

1698. Wituiam M‘Master, and James M‘Mastrer, Manchester, ‘ Appa* 
ratus for retaining and releasing cords of window-blinds, or = bands, 
or chains employed for other purposes.”—Dated 19th July » 1356, 

This invention consists of a case or box enclosing a bow! or roller with- 
out a pivot or axle, but revolving or running loosely in a direction from 
end to end of the box or case. Upon one of the interivr surfaces of this 
box is formed an inclined plane, so as to render the interior of the box of 
a wedge shape, or smaller at one end than the other. The cord of the 
blind is placed, for example, through the aperture at one end of the case 
or box under the bow! or roller, and thence through the opposite end of 
the box to the blind. If the cord is now drawn downwards, so as to raixe 
the blind, the roller will fall to the largest or lower end of the case or 
box, and allow the cord to run free ; but when the blind is raised to the 
height required, if the cord is released from the hand, the weight of the 
blind will cause the cord to run rapidly through the box, and by its 
lift the bow] or roller to the smaller or upper end of the box, thus tight- 
ening upon the cord which will be held or retained between the roller and 
the interior surface of the box until it is again drawn downwards, when 
the roller will fall to the lower end and release it, until again allowed to 
rise, upon which it will be retained as before. — Not proceeded’ with. 

1701. James Lawkence Crockett, West Ham, Essex, ‘* Ev:.porating.”— 
A communication.—Dated lyth July, 1:56, 

This invention consists of an arrangement of apparatus for effecting the 
evaporation of liquids holding salts or other matters in solution, whereby 
the deterioration of the pans arising from the incrustation of the deposited 
matter when the evaporation is conducted on the ordinary system is pre- 
vented, anda saving of fuel is effected, According to this invention 
several evaporating pans are arranged side by side, and covered over by a 
metallic cr fire-brick top which forms the floor of the main heating flue, 
the pans being heated from the top only, Above this there is built an 
arched hot-air chamber, which communicates by suitable lateral flues or 
passages on one side with the interior of the evaporating pans at or near 
their upper part, with the view of obtaining a more rapid surface evayo- 
ration of the liquid contained in the pans. This hot air with the steam 
arising from the evaporating liquid is carried off from the pans by suitable 
passages situate on the side opposite to that of the lateral hot-air flues 
already spoken of, which last-mentioned passages open iutoa flue com- 
municating with the main chimney. Each pan is furnished with a door 
through which the matter dsposited by the water is removed, by raking 
it into a pocket or trough running the entire length of the range of pans, 
Any one of the pans may thus Le cmptied without stopping the working 
of the others. 

1705. James Lawrence Crockett, West Ham, Essex, ** Manufacture of 
sulphuric acid.”— A communication.— Dated 19th July, 1856. 

This invention relates to an improved construction and combination of 
furnace and tank for effecting the concentration of sulphuric acid, 
whereby the destruction of the leaden chambers hitherto employed for 
that purpose, or the use of platinum stills, is obviated. According to this 
invention the concentrating tank is composed of the following parts : 








First, an inner ee of fire tiles, or other cheap material not acted upon 
by hot sulphuric acid, the joints of which need not be made absolutely 
liquid tight. Second, a layer of sand, supported by, Third, another similar 
casing of tiles ; Fourth, another layer of sand, contained in a casing of 
lead. Exterior to this lead casing is another similar casing of lead, a 
space being left between the two for the purpose of holding water, if con- 
sidered desirable. These several casings and layers of sand extend over 
the whole bottom and sides of the tank. The heat is derived by radiation 
from an over-head heating arch, built of fire-brick, and forming at the 
same time the roof of the concentrating chamber and the floor of the 
heating flue, which may proceed direct from the fire-place to the chimney. 
Now, if when the acid to be concentrated is placed inside the tank, any 
percolation through the joints of the brick casings and sand should ensue, 
the acid which penetrates to the inner lead casing will be so cooled that 
it will exercise very little influence thereupon. The object in employing 
the inner leaden casing is to prevent any escape or loss of acid in case the 
joints of the tiles should not be perfectly liquid-tight, and the object of 
filling the space between the two leaden cases with cold water is to keep 
such acid as may find its way to such inner leaden casing as cold as 
possible, though the patentee does not consider cold water in this space 
absolutely necessary. Suitable inlets and outlets are employed for facili- 
tating the introduction of fresh weak acid, and the escape of the gases 
and aqueous vapour evolved during the concentrating process, 

1707. WituiaM) =Astrury Jump, Moulton, near Northwich, Cheshire, 
** Manufacture of salt.” — Dated 19th July, 1856. 

This invention consists in the combination of certain arrangements in 
the construction of pans or boilers, and in the furnaces connected with 
the boiling and concentration of brine and heating salt water in the 
manufacture of the several qualitics of common salt. These arrange- 
ments cannot be described without reference to the drawings. 

1711, Wituram Parineau, Harrowbridge, Stratford, ‘* Production of spirits 
of wine.”— Dated 19th July, 1856. 

In this invention the starch of rice, or of grain, or of other matters con- 
taining starch, is first converted into sugar, as is well understood, and 
the improvement consists of distilling spirits of wine from fermented 
solutions of such sugar, The grain, rice, sago, fecula, potato, starch, or 
other matters to be operated upon are introduced gradually into a vat 
lined with lead, or into a copper vessel containing a mixture of water and 
sulphuric acid, in the proportion of 300 or 500 gallons of water and 60 to 
100 lb. of acid to every ton of rice, sago, or potato starch, or a pro- 
portional less quantity of acid if cereals, rcots, or other matters con- 
taining starch be used, in relation to the quantity of starch they contain. 
The acid solution being rapidly boiled and agitated during the operation 
by a steam blow-pipe, with or without mechanical means, the rice, 
starch, and fecula will be rapidly dissolved, and after the whole is intro- 
duced and the solution completed, the vessels should be covered up, and 
the steam boiling continued for twenty-four hours, or until the saccharine 
property is fully developed. A quantity of fresh burnt auimal charcoal is 
then to be introduced, and the whole boiled together for two or three 
hours longer, when a sufficient quantity of carbonate of lime (whiting) is 
to be added to neutralise the acid, and the whole drawn off on to a filter, 
so arranged that the filtration shall run into proper tanks. Fresh por- 
tions of boiling water are to be run on the filter till the saccharine matter 
is extracted, and the washings added to the first runnings. The whole 
may then be run into the mash tun, ata proper temperature, and used 
to mash a quantity of malt or grain equal to one-fourth or one-sixth of 
the starch or starch-yielding matter used, which is preferred, or the 
saccharine solution may be diluted and cooled to the proper temperature, 
and fermented at once per se in the usual way ; and it is preferred to use 
a Coffey’s still in both cases for the distillation. 

1713. See Class 1. 

1715. Euias Leak, Longton, Staffordshire, ‘‘ A thimble pillar, with points 
and branches, to be used in placing ‘ glost,’ china, and earthenware, in 
ovens and kilns, when firing, burning, or baking such ware, in lieu of the 
cockspurs and stilts now in use for that purpose.”—Dated 21st July, 1856. 

This invention relates to a means whereby various articles of glost, 
china, and earthenware, can be supported in the sagyers, in ovens, and 
kilns, during the operation of baking or burning such ware, and by which 
not more than three marks are made upon each piece of ware. The inven- 
tion consists, principally, of a series of thimbles or cuping pins furmed of 
earthenware, having one or more points or branches projecting horizon- 
tally or otherwise therefrom, for supporting the ware. Each of these 
thimbles or cuping pins is formed with a peg projecting from the bottom, 
and corresponding hole formed in the top, or vice versa, cuping, matching, 
and fitting in and one on another, so that when a series of them are 
placed one above the other they form a pillar, with points or branches 
projecting horizontally or otherwise. The lowest thimble is supported by 
a suitable foot, provided with a hole or peg, or in a hole formed in the 
bottom of the saggar. Each pile of ware is supported by three of these 
pillars, placed at about equal distances apart round the circumference 
thereof, the points or branches extending under the edge of the ware in 
such a manner that each article only bears its own weight, and will only 
have three marks, instead of six or twelve, as by the cockspurs and stilts 
ordinarily employed. This arrangement also allows of the ware being 
placed closer together than ordinarily, and thus space and time are econo- 
mised, 

1716. Marc Antoink Aveustin GaupIN and Evoeng XAvieR Cirovmarp, 
both of Paris, ‘ Milk.”—Dated 2ist July, 1856. 

This invention consists in producing artificial nutritious wholesome milk 
from any comestible meats, with or without bones, but chiefly when com- 
bined with fresh marrow bones, and similarly also from gelatine and 
grease, or for oil of any kind which may be used for feeding cattle, and 
also from wax and resins when only required fora particular milky 
liquid, to be applied for various industrial or manufacturing purposes, and 
not for human food. Meat or bones are boiled together during several 
hours with water in a tight and double-cased closed boiler, made of sheet 
iron or tinned copper, heated with steam at from three to five atmo- 
spheres pressure. The milk is produced by the juice rushing out with 
violence through the aperture of a stop-cock, suitably disposed at the top 
of the boiler, which juice has been previously brought to a tremulous 
ebullition by the high temperature to which it is subjected, and is caused 
to mix so soon as the opening of the cock for affording the liquid to 
escape causes the | ressure to lessen, 

1717. Francis Barecur, Manchester, ‘* Pen-holders."—A communication 
from E. W. Hanson, and E. G, Kromer, Philadelphia, U.S.—Dated 
21st July, 1856. 

This invention consists of fixing to the pen-holder projections for the 
finger and thumb to rest against, which give the writer a firm and steady 
hold of the piu. ‘The said prejections may be either fixed to the holder 
itself, or they mey be fixed to a tube or tubes to slide on any ordinary 
pen-holder. 

1718, Joun Pres.or Fisner, Edgebaston, near Birmingham, “Cues used at 
billiards,” — Dated 21st July, 1556. 

The ordinary billiard cue is a wooden stick with a piece or pieces of 
leather forming the point or head or tip, which is glued, or cemented, or 
permanently attached to the end of the stick. By this invention the head 
or tip and the end of the stick are constructed in such manner that the 
By can be readily removed and replaced by another. 

FrFprrick Simpson, Redbill, Surrey, “Stopping bottles.”—Dated 21st 
4 1856, 

This invention of an improved mode cf stopping bottles consists in 
forming the neck of the bottle in such manner that the cork shall be 
securely held, so as to retain gasecus or volatile fluids without the assist 
ance of wires or strings. This is done by making the neck of the bottle 
with an internal ecrew, and the part below the screw of a conical form. 
When the cork is put into the bottle it is turned round two or three times; 
by this action the cork becomes imbedded in the threads of the screw, and 
the lower part of it completely fills the conical space below the thread. 

1727. Jacor Bixe, Hamburgh, “Sauce boat or vessel for containing liquids 
of different densities.”— Dated 21st July, 1°56. 

This invention consists in constructing a sauce boat or vessel with a 
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ourttion, for amaeing liquids of ‘different enttie- —Not ssineaihi a 
with, 

1731. ExL1as WEIsskorF, Pesth, Hungary, “ An artificial +n chiefly 
applicable to the kindling of ‘fires.”—Dated 22nd July, 1 

This invention consists, Firstly, in the employment = resinous sub- 
stances, such as colophany, combined with gall nut dust, saw-dust, refuse 
tan, and other inflammable subst , for the facture of an arti- 
ficial combustible applicable for kindling fires. Secondly, the addition to 
the said substances of perfumes for the manufacture of a combustible 
applicable to perfuming or fumigating apartments, churches, and other 
places. 

1736. Joun Imray, Bridge-road, Lambeth, “ Bending timber.”— Dated 22nd 
July, 1856. 

The patentee claims the application of hydraulic pressure in conjunction 
with casings, flexible strap and chain, to the bending of timber, by causing 
acurved mould mounted on an axis, and attached to one end of a fixed 
piece of timber, to bend the timber upon its cireumference, or by forcing a 
curved mould against the timber, while the timber is retained by the rods 
at points towards each end. 

1739. Groner Nortu, Ashburnham-road, Greenwich, Kent, ‘Spring catch 
for the security of jewellery and articles of personal ornament and 
general utility.”—Dated 23rd July, 1856. 

This invention cannot be described without reference to the drawings, 

1741. FERDINAND Potts, Birmingham, ‘“‘ Improvements in tags for stay and 
other laces, as also in the machinery for forming and finishing the same.” 
—Dated 23rd July, 1856. 

This invention cannot be described without reference to the drawings. 





1744. WiuiAM WessteEr, Bunhill-row, London, ‘‘ Pumps.”—A communi- 
cation from A. Tower, New York.”—Dated 23rd July, 1856. 

This invention relates to an improved construction and arrangement of 
pump serving all the purposes of the ordinary lift and force pump, and 
applicable as an effective fire engine if found requisite. The improve- 
ments consist in the employment of projecting or raised circular valve 
seats, in combination with elastic ball or spherical valves, which fit on to 
their seats closely, and operate freely without danger of choking, since 
the projection of the valve seats effectually prevents such an occurrence. 
In constructing a pump according to this invention the patentee employs 
either one or more pump barrels, as found desirable, with or without an 
air vessel, each barrel being fitted, if found desirable, with a plunger 
working through a stuffing box capable of being tightened up to any 
desired extent with facility, without in any way deranging the pump. A 
connecting rod may be jointed to the bottom of each plunger, and con- 
nected at its other end with a lever or vibrating beam working on a fixed 
centre on the top of the air vessel, to which beam may be attached the 
handles for working the pumps. The passage of water or other matters 
through the pump is effected in the usual manner of lift and force 
pumps. 

1747. ALEXANDER Baty, Brompton, and Bennett Jouxs Heywoop, Leicester- 
square, London, ‘ Apparatus for supplying and drawing off liquids, and 
for stopping the flow of liquids and wriform bodies.”— Dated 23rd July, 
1856. 


This invention relates, Firstly, to a novel arrangeinent of air and water 
tight vent, applicable to cisterns and other vessels containing liquids, and 
also to air cushions, swimming belts, and ether inflated articles, and to gas 
pipes, which arrangement of vent forms a perfect substitute for the com. 
mon tap or cock, The apparatus consists simply of a vulcanised india- 
rubber tube provided with a rigid mouth piece, and with a ring or other 
suitable contrivance for holding the mouth-piece while the tube is in a 
bent position, The tube when straight or taking a natural curve will 
permit of air or water flowing freely through it as through an open tap, 
and when it is required to stop the flow it is only necessary to double the 
tube back upon itself, and a complete stoppage of the tube will take place. 
This flexible tube it is proposed also to apply to cisterns, in connexion 
with a float for supplying water thereto, and cutting off the supply when 
it has attained the required height. The invention relates, Secondly, to 
the application of a floating tube to a cistern, reservoir, or river, for the 
purpose of drawing off water at variable levels, such levels being always 
above the turbid portion of the steam or body of water and below the 
surface.—Not proceeded with. 

1748. Hexry Dov ony Coggeshall, Essex, ‘‘ Manufacture of starch.”— 
Dated 23rd July, 1866. 

In carrying out this invention a quantity of bran, or husks, or like dry 
matters (which by combining with the gluten will render it more 
permeable to the water) is added to the flour or meal employed, by which 
means the starch may be washed out or separated by water more readily 
and advantageously than heretofore, and by which means fermentation 
and chemical menstrua for the purposes of separating the starch from the 
gluten may be dispensed with. By this process the gluten is preserved 
and may be used either as food for animals or applied to other purposes, 

1751. See Class 7. 

1749. Joun Derbysuirk, Longton Potteries, Staffordshire, ‘* Cocks, taps, 
and valves.”—Dated 23rd July, 1856, 

In the construction of these articles a tube of vulcanised india-rubber 
is used, and it is enclosed in a box slightly shorter than its length when 
uncompressed, so that it presses firmly, and makes a fluid-tight joint 
against the top and bottom of the box. Through a hole in the ‘top of 
the box a metal spindle descends, and passing through the india-rubber 
tube is secured beyond it by a screw nut. By means of a lever or key 
the spindle may be drawn up so as to raise the end of the india-rubber 
tube out of contact with the buttom of the box, and thus uncovers a hole 
therein, through which the fluid escapes. By arranging cocks, taps, and 
valves in this manner, one piece of india-rubber tube acts as a valve for 
stopping the flow of the fluid, as a spring for keeping the valve firmly on 
its seat, and as a stutfing-box for preventing the escape of the fluid at 
the hole through which the spindle passes. Self-acting valves may be 
constructed in a similar manner, only they require no spindle. The valve 
is raised by the pressure of the fluid in one direction, but it prevents the 
fluid from passing in the other direction. In place of vulcanised india- 
rubber, gutta-percha, or other clastic material, may be used ; but vulcan- 
ised india-rubber is geverally preferable. 

1750. Jonn WeBstER, Moreton-terrace, Pimlico, London, “ Distilling and 
treating rough turpentine and resinous matters.’ "—Dated 23:d July, “185 1. 

This invention consists in distilling such substances together wit! water 
by heat aided by vacnum, and further, in order to obtain the resins 
remaining in the still as free from colour and water as may be, the water 
remaining is evaporated by means of heat and vacuum, or the spirit 
may be distilled in the ordinary manner and without the aid of vacuum, 
and then the remaining resins dried with heat aided by vacuum.—.\ot 
preceeded with, 

1754. JAMES AsuMAN, Swansea, Glamorganshire, “‘ Manufacture of artifi- 
cial limbs.”—Dated 24th July, 1856. 

The material used to form the body of the artificial limb or limbs is 
hide, treated or prepared with a solution of naphtha and gum shellac, or 
preparation of other gums dissolved in alcohol ; or papier mache, or 
vulcanite may be used for the purpose, but the prepared hide is preferred. 
This treatment of the hide renders it of a horny hardness, and when so 
prepared it has a semi-transparent appearance closely resembling horn. 
The stiffness and rigidity thus imparted to the hide renders it particu- 
larly applicable to the manufacture of artificial limbs, as it is capable of 
supporting a considerable weight, yet possesses sufficient flexibility to 
accommodate itself to the stump of the limb. 

1757. GeorGe Towiinson Bovsritip, Sussex-place, Loug!.Lorough-read, 
Brixton, Surrey, ** Manufacture of flexible hose and tubes.”"— A con.mu- 
nication.— Dated 24th July, 1856. 

The new and improved hose is made by machinery in a much cheaper 
and more expeditious manner, and is produced without any seam or 
joint, and without any folds of cloth to expose it to decay. The material 
of which the hose is composed is india-rubber mixed with fibres of cotton 
or flax. This compound is placed in a strong iron box or case, having a 
cylindrical receiver which is made of a size suitable to receive a sufficient 
quantity of fibrous rubber, and has at the bottom a small Lole which is to 
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regulate the outside diameter of the hose. In this aperture is suspended 
an iron rod, which is of the size of the inside of the hose, and projects 
about an inch below the aperture. Upon this rod a plunger or piston 
plays up and down, and by its action the rubber is slowly and gradually 
forced through the small hole at the bottom of the receiver, and passing 
round the rod above described the hose is perfectly formed. 

1759. GEORGE ALEXANDER CopELAND, Constantine, near Falmouth, Cornwall, 
“Safety blasting cartridge, for the use of miners and quarrymen.”— 
Dated 24th July, 1856. 

This invention cannot be described without reference to the drawings. 

1762. RICHARD ARCHIBALD BroomAN, Fleet-street, London, “‘ Grindstones.” 
— A communication from B. Picard, Fontenay le Chateau.—Dated 19th 

July, 1856. 

This invention consists in constructing the outer edge, rim, or grinding 
surface of grindstones of a number of separate segmental blocks held in 
place by metal clamps, flanges, or bands. The clamps or flanges are cast 
in a piece with or fixed by bolts, screws or otherwise, to a web or frame- 
work consisting of a ring connected by radial arms to a central boss, Or 
one part of the clamp may be cast with the ring, and the other part of 
the clamp may be fixed to the first part. The segmental block may be 
dovetailed to prevent their displacement by centrifugal force. The 
blocks fit closely together, and when in place their outer surfaces present 
a compact or solid edge. 

1763. Cuartes Francois Carragrt, Paris, “Stoppering of inkstands, 
bottles, pots, jars, and other vessels and closing cocks,”—Dated 24th July, 
1356. 

‘These improvements in stoppering bottles, &c., consist in the employ- 
ment of a flat or other surface of glass, which is brought over the mouth, 
being ground to fit accurately. The two are pressed together by a spring 
or cover above the piece of glass, and fitted either to a removable or to a 
hinged cover or cap. ‘To close the fluid-way of cocks or taps the inventor 
fits a screw plug into the body of the tap, having at bottom or on its 
inner end a piece of glass, which, when the plug is screwed down, lies 
flat upon another picce of glass fixed in the fluid way of the tap, the sur- 
faces of the two pieces being ground true. The improvements in closing 
taps also consist in the employment of a glass plug or conical glass ring 
fitted round a plug, and fitting into a glass seat in the fluid way. The 
glass plug is worked by a handle, on the surfzce of which, inside the tap, 
asmall roller or boss is mounted eccentrically, which, on turning the 
handle to open the tap, comes against a roller fixed at the end of the rod 
of the plug, forces the plug down out of its seat, and opens the fluid-way. 
A spring forces the plug back into its seat when the handle is turned to 
close the tap.— Not proceeded with, 

1764. GEORGE ToMLINSON BovsFIELD, Sussex-place, Loughborongh-road, 
Brixton, Surrey, “ Manufacture of vulcanised india-rubber thread.”—A 
communication.—Dated 25th July, 1856. 

This invention has for its object improvements in the manufacture of 
vulcanised india-rubber thread, for which purposes the india-rubber com- 
pound having been properly masticated or ground, is, whilst hot, rolled 
into a sheet between rollers, and is immediately divided into thread by 
rollers (one or both being grooved) and the thread is then vulcanised by 
heat. Or in place of cutting the sheets whilst still in a hot and plastic 
state, as above explained, the rolled out sheets may be sabjected to 
artificial freez'ng or cold, soas to set or harden the sheets, when they may 
be cut in like manner to that heretofore practised in cutting india-rubber, 
and the thread thus produced may be then vulcanised as is well under- 
stood.—Not proceeded with, 

1765. See Class 5. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 



































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
25.4. Dis. 4 8.4. Dis 
IRON English, Bar and Bolt :— p. ct. Swedish, Indian assort- p. et. 
in Londo prin 9 00 23 men +. toarrive prin 15 00 2) 
in Wales .. » § 00 . Russian C CON * eo wees 
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inStaffordshire.. ,, 8 00 w wo, 
RailwayChairs,inWales ,, 5 00 ,, | 3100 ,, 
inClyde ,, 5 00 ,, | Sheet... ..eee00e pe wo, 
Pig, No.1, in Clyde.... ,, 3140 ,, | TIN,English Block,nom... ,, 142 00 , 
3-Sths No. 1, and 3130 jar ma om Oe 88 se 
25ths No.3.....f ” | Refined ,, .. ,, 149 00 ° 
No.1, in Wales. ... » 4 00 ,, | Foreign Banca ........ , 147 © Onett 
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Staffordshire Forge Pig ] itto.. ockabes op 2 50, 
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Scotch Pig, No. 1, ms 4100 | QUICKSILVER... 
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Rats can be bought at 5s. per ton less than last week. Buyers are with- 
holding their orders, expecting the tightness of the money market will effect 
prices in their favour. 

Scotcu Pig Ikon has fluctuated but little ; the latest quotation is 73s. per 
ton for mixed numbers, viz., 3-5ths No. 1, and 2-5ths No. 3, G.M.B., f.0.b. 
in Glasgow. The shipments for the week ending the 3rd inst. were 6,900 
tons, against 5,600 tons corresponding date last year. The stuck on warrants 
is about 27,000 tons. 

MANUFACTURED I non is in good demand: the accounts are most favourable 
from the United States. The stocks there are low, and there is an upward 
tendency in prices. 

Srevter has advanced to £31 per ton, The stock is very limited, being 
only 1,400 tons, and much higher rates are not improbable. 

Leap is very firm. 

Trx.— Banca has advanced to £147 per ton, and there are no sellers of fine 
straits under that quotation. 

Tin PLates.—A good business doing. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 6th February, 1857. 
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1856. 1857. 1856. 1857, 
perlood— £5.25. £ 8. £ 8. perload—# 8 £5. £5 £% 
Teak..... seseessell 0 14 0.. 0 © O O StJohn,whitespruce]7 0 19 0..18 020 0 
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-5 0 510..7 0 710| Finland .......... 10101210..0 00 0 
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r 310 4 5..0 © © O| Gothenburg,yellow 11 © 15 0..14 017 0 
Memel, fir - 315 415..310 410 white.10 0 1210..11 013 0 
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Lathwood, Pnusc.fm. 9 010 0..12 0 0 | Deck Plank,Dnt 
emel.. 8 0 9 0..10 O11 0! tn. 20 110..2 © 120 
St.Peters11 1012 0. 0 © O © | Staves,perstandard M. 
Quebec, 4f.5 0 6 0..5 0 6 O | Quebec, pipe.......80 0 85 0..80 090 6 
Deals, per. 12 ft. by 3 by 9 in. puncheon ..20 0 22 0..20 025 9 
Quebec,whitespruce]8 0 21 0..18 023 0 | Baltic,crown pipe. 140 0150 0..130 0 140 0 
red pine....19 @ 20 0..17 026 0 


IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


Iurorts, Jan. 27.—1,681 bars iron, by Silva and Son, from Sweden; 56 
tons antimony, by Barnes and Co., from Singapore ; 3,149 cakes spelter, by 


Bell and Co., from Prussia; 478 ditto, by J. A. Hertz, from Prussia; 4 cases 
iron manufactures, by Leete and Co., from Belgium ; 1 case arms, by Stutch- 
bury and Sons, from Belgium ; 2 cases iron manufactures, by Gibbs and Sons, 
from Santos; 25 casks cutlery, by Oppenheim and Co., from Holland. 

Jan. 29.—5 tons pig iron, by J. Russell and Co,, from Sweden; 52 casks 
58 cases rolled zine, by J. Harris, from Belgium; 1 case bronze manufactures, 


by J. B. V. Gansewinkel, from France; 3 cases copper manufactures, by 
Graetzer and Co,, from France; 2 cases brass factures, by Oppenhei 
and Co., from France; £12 iron, by J. Barber, from France ; 119 cases ma- 
chinery, by E. Lloyd, from the United States; 2 cases bronze manufactures, 
by Mertens and Co., from Santos. 

Jan. 30.—5 cases copper manufactures, by Hofman and Co., from France ; 

2 cases ditto, by W. Christey, from France; 2 cases bronze ditto, by Hop- 
craft and Co., from France ; 7 cases copper ditto, by Graetzer and Co,, from 
France; 14 cases iron ditto, by G. Rahn and Co., from Holland ; 1 case steel 
ditto, by J. A. Goddard, from Holland; 1 case bronze ditto, by W. Adolph, 
from Holland; 3 cases iron ditto, by Young and Co., from the United States, 
Jan. 31.—Nil. 
Feb, 2.—3 cases crude antimony, by Gross and Co., from Holland; 1 case 
oxide of cobalt, by Lister and Co., from Hamburgh ; 43 tons cast iron, by J. 
F. Windhart, from New York ; 1,650 pigs of lead, by French and Co., from 
Spain; 5 casks old metal, by Cheesewright and Co., from Jersey; 3 casks 
bismuth ore, by Lister and Co., from Hamburgh; 1,000 slabs tin, by Lucy 
and Sons, from Holland. 





Exrorts, Jan, 28.—720 Ib. quicksilver, by J. W. Fisher, to Antwerp ; 
50,000 Ib. ditto, by J. Lamb, to Dunkirk; 1 case cutlery, by J. Bishop, to 
Algoa Bay; 10 cases steel manufactures, by H. W. Little, to Calcutta; 30 
cases iron manufactures, 85 cases cutlery, and 10 cases steel manufactures, 
by J. Bishop, to Mogadore. 

Jan. 30.—130 cases quicksilver, by Johnson and Co., to Calcutta ; 185 oz. 
silver plate, by J. Hicks to Boulogne; 42 cases cutlery, by J. Robinson, to 
Mogadore; 5 cases cutlery and 2 cases swords, by W. Parnell, to Cape Coast 
Castle ; 10 cases arms, by G. Lang, to Sierra Leone. 

Jan. 31.—4 cases plumbago, by H. Grey, to Antwerp; 15 tons iron, by 
Thorneycroft and Co., to Bombay ; 800 oz. silver and 180 oz. gold coin, by 
Samuel and Co., to Boulogne; 11,000 lb. quicksilver, by J. Green, to Cal- 
cutta; 19 tons iron, by Pichernell Brothers, to Syra; 79 oz. silver plate, by 
J. Parker, to Boston ; 97 02. ditto, by J. Dodson, to Cape of Good Hope. 

Feb. 2.—6 tons iron, by Thorneycroft and Co,, to Colombo. 

Feb. 3.—800 oz. silver and 180 oz. gold coin, by Samuel and Co,, to 
Boulogne. —_—_—- 

SumMMARY OF Exports FOR THE WEEK ur TO THURSDAY Last, INCLUSIVE. 
—6 cases cutlery to Sierra Leone, 60 oz. silver plate to Hamburgh, 60 cases 
copper manufactures to Rotterdam, 4 tons stecl to the Cape of Good Hope, 2 
tons iron to Madras, 333 tons iron to Bombay, 2,576 1b. quicksilver to Bel- 
gium, 3,171 1b. ditto to Madras, 896 1b. ditto to Bombay, 4,200 lb. to Bou- 
logne, 180 oz. gold coin to Boulogne, 300 oz. bar gold to Boulogne, 2,600 oz. 
silver coin to Boulogne, 3,750 oz, bar silver to Boulogne, 


Bombay, December 5. 

Mertats.—Hoops are dull, and have declined a little. Swedish bars have 
advanced in price and are in very oud demand. Steel, in tubs, has slightly 
declined, but is still in fair inquiry. Tin plates are in great demand. Lead, 
both pig and sheet, is duil and has even declined. English bar iron and 
square nail rod have advanced and are in good demand. There is no change 
to be noted in the value of round nail red and sheet iron; both are, however, 
in good demand. Copper—brazier, sheathing tiles, and bolts are in fair 


request. Nails have declineda little. Quicksilver is dull, and red and white 
lead has advanced, and is in demand. 
600 candies British bariron.. .. .. .. Rs.36 12 0 per candy. 
625 ditto ditto ie os-ineh. ee <a 36 0 0 a 
81 candies nail rod, round, and square iron 38 0 0 a 
175 candies nail rodiron.. .. .. .. «es 3612 0 ” 
165 candies Swedish bar iron oe ee te 75 0 0 ” 
200 cwt. spelter.. 1. oo of v2 08 os 15 2 Opercwt, 
50 battles quicksilver .. . 2s ss oe 36 0 0 St. mds, 
88 ditto oe 00 08 ce es 36 8 0 »” 
B00 owt. ved bend 4. ce oe te 0 ce 18 0 Oper cwt. 


New York, January 21. 

Coprgrn.—New sheathing is steady at 32 cents, and yellow metal 96, 6 mos. 
Refined ingot is quiet, but firm at our notations. 10,000 to 12,000 lb. old 
copper brought 25 to 26 cents, cash. 

Inon.—The foreign advices are favourable for Scotch pig, and it is held 
here at 30 dols., to arrive, and at 31 dols., 6 mos., from yard, with small sales 
at the latter rate. Nothing done in bars. A small invoice boiler plates 
brought 3} cents, 7 mos. The Philadelphia North American, of Saturday, 
says:—‘“The market is better and prices are fully sustained, with more 
inquiry for all kinds. Some 5,000 tons, most anthracite, have been disposed 
of at 23 dols., for Crane Co, Forge, including 1,000 No.1 and 1,000 Allen- 
town, on terms not public. 500 tons No, 3, deliverable on the Susquehanna, 
at 22°50 dols., and 300 coal blast charcoal 35 dols., all 6 mos. Blooms and 
boiler plates are also better, we quote the former 75 to 77 for prime lots, and 
the latter 5} cents. Rails and bars are more active, and large sales of the 
former are reported at full rates,” 

Leav.—Pig has remained very quiet since our last, and we have only to 
note sales of 75 tons Spanish, part to arrive, 6°18} dols., cash, 

NalLs are without any change. 

Tix.—There has been nothing done in pig, holders remain firm. Pilates, 
though not active, are held confidently. The advices from England continue 
to note a high range of prices—jd X are firm at 1258 dols. to 12°75 dols. I. 
C, Coke are very scarce, and may be quoted 10°50 dols, to 80°75 dols., 6 mos. 
Coke terne and charcoal terne are in small supply, but the demand is quite 
light. 

“spatren.—The business is restricted for want of stock, and we have only 
to note small sales sales Silesian, from store, and American, in lots (G. W. 
Wood brand), at 9 cents, cash, generally held at 9 to 9} cents, cash, 

Coat.—Liverpool is scarce and wanted, but for other foreign the market is 
dull. Hard is without change. 


Hutt Imports ror tue WEEK ENDING FEB. 4,—Feb, 3.—769 casks spelter 
from Amsterdam, by N. Veltmann and Co. ; 21 cases pistols, by G. Lawson 
jun., and Co., from Rotterdam ; 2,995 plates spelter, and 3,107 plates ditto 
trom Hamburgh. 

Exports.—To Antwerp, 17 casks 10 cases 146 bundles hardware 51 cases 8 
pieces 7 casks machinery, 194 bundles steel ; Alexandretta 210 tons cvals; 
Bergen, 120 tons coals; Bremen, 38 cases machinery, 412 bars 100 bundies 89 
plates iron ; Corfu, 16] tons coals; Dunkirk, 20 cases machinery; Elsinore, 
234 tons coals; Emden 85 tons coals; Gibraltar, 107 tons coals; Havre, 100 
tons coals ; Hamburgh, 35 casks, 55 cases, 53 bundles, 98 packages hardware, 
2 casks 138 cases 123 pieces machinery, 27 hoops, 1,304 bars 318 bundles 259 
plates iron, 2 engines and tenders ; Harburgh, 270 bundles 152 plates 41 axles 
iron, 8 cases 343 bundles 240 springs steel; Naples, 234 tons coals ; Roguestas, 
354 tons cinders; Rotterdam, 7 casks 12 cases 48 bundles hardware, 180 
bundles 504 sheets 48 hvops iron, 94 bundles steel. 


Exports OF Britis MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING 30TH JaNUARY.—COALS, tons.—Aden 1,380, Geelong 50, 
Melbourne 131, Sydney 80, Batavia 100}, Bombay 1,000, Cuba 560, Jamaica 
30 bhds., New York 1,162, Newfoundland 20, Bahia 388, Buenos Ayres 15, 
Ceara 298, Monte Video 187}, Pernambuco 190, Valparaiso 300, Caldera 1,435, 
Gibraltar 1,015}, Trieste 1,232, Isleman 70, Cork 34, Donegal 115, Dublin 567, 
Sligo 235, Waterford 45, Wicklow 85. 

CopreR.—Melbourne 2 cs., Batavia 4 cs., Calcutta 10 cases, Jamaica 1 es, 
La Guayra 2 cs., New York 14 boxes 48 cs., Ceara 14 ¢., Rio Grande 4 cs. 
Rio Janeiro 6 tons 1} c. copper bottoms, Alexandria 46 boxes, Bilboa 8 cs., 
Constantinople 20 boxes, Genoa 1 ton 18 ¢., Lisbon 1 ¢s., and 1 es, copper 
bottoms, Malta 9 cs., Naples 126 lb., Salonica 5 tubs copper bottoms, Syra 3 
boxes 2 bndls, ‘ 

Copper, Boits.—Calcutta 4 tons, Malta 3 bndls. 

Correr, Rops.—Pernambuco 6 cs., Genoa 15 c., Naples 2 tons 4h. 

HakDwakE, packeges.—Africa 32 and 1 ton, Cape Town 46, Melbourne 
409 and 1 cs., Port Natal 1, Sydney 208, Shanghai 1, Manilla 31, Singapore 11, 
Batavia 79, Bombay 46, Calcutta 109, Ceylon 6, Barbadves 50, Havana 57, 
Jamaica 38, St. Thomas 19, Trinidad 12, La Guayra 16, Puerto Cabello 55, 
Savanilla 22, Vera Cruz 95, Baltimore 170, Boston 37, Charleston 8, New 
Orleans 233, New York 488, Philadelphia 59, Portland 85 and 3 tons, 
Halifax 4, Bahia 3, Buenos Ayres 260, Buena Ventura 83, Ceara 32, Colon 1, 
Lima 181, Guatemala 2, Maracaibo 4, Monte Video 16, Pernambuco 51, 
Panta Arenas 17, Rio Janeiro 257, San Francisco 55, Valparaiso 218, 
Alicante 48, Ancona 1, Barcelona 1, Bilboa ll and 23} tons, Constantinople 
18, Corfu 9, Genoa 35, Gibraltar 49, Havre 2, Leghorn 40, Malaga 1, Malta 2, 
Nantes 4, Naples 18, Palermo 8, Smyrna 5, Syra 1, Trieste 43, Valencia 3, 
Venice 1. 

Inox, Bar aNd Bout, tons.—Adelaide 15, Melbourne 61}, Sydney 45, 
Manilla 374, Batavia 94, Bombay 4304, Calcutta 2463, Madras 60, Singapore 
35}, Havana 46}, Jamaica 3, St. Thomas 17, Baltimore 404, Boston 128, 
Charleston 10 ¢., New Orleans 15, New York 1,018, Philadelphia 142, Port- 
land 30, St. John 39, Bahia 8}, Ceara 1, San Jose 1 cs., Monte Video 39}, 
Pernambuco 214, Rio Janeiro 101, Valparaiso 173}, Alexandria 14, Constan- 
tinople 62}, Genoa 71, Bordeaux 15, Havre 17}, Leghorn 29}, Malta 15 
Nantes 10, Naples 10, Smyrna 5, Syra 14, Trieste 904. ¢ 

JRoN, CasTINGs.— Melbourne 183 tons, Sydney 1 ton 1 c., Bombay 101 tons 
6 c., Barbadoes 1 ton 8 c., Havana 6 tons 9 ¢., St, Thomas 7} tons, New York 
6j tons, Portiand 1 ton, Buenos Ayres 3 tons, Maracaibo 16 tons 6 c., Per- 
nambuco 45 tons 17 c., Kio Grande 1 ton 13 ., Rio Janeiro 53 tons 11 c., 
San Francisco 1 ton, Valparaiso 7 c., Trieste 54 c. 

Inox, Hoor, tons.—Africa 379, Sydney 4, Calcutta 15, Singapore 10, 
Batavia 20, Barbadoes 4, Boston 77}, Charleston 1, New York 137}, Phila- 
delphia 10, Portland 14, Bahia 1, Rio Janeiro 64, Alexandria 17, Genoa 11, 
Gibraltar 20, Havre 6, Leghorn 174, Naples 10}, Syra 33, Venice 25. 

Iron, NAILS.—Wellington 10 kegs, Batavia 100 kegs, Manilla 420 kegs, 
Jamaica 140 kegs, St. Thomas 240 kegs, St. John 100 bags, Rio Janeiro 
100 kegs, Alexandria 60 casks. 

Iron, Pie, tons.—Ceylon 10, Bahia 10, Constantinople 15, 

Trox, RatLway, tons.—Melbourne 245}, Sydney 1154, Bombay 117}, New 








York 298}, Philadelphia 55. 





Inox, Rop, tons.—Shanghai 163, Batavia 20, Calcutta 20, Baitimore 5, 
snd ~— 714, Philadelphia 9, Genoa 32}, Leghorn 7}, Malta 25, Ibrail 7}, 

es , 

Iron, Suget, tons.—Africa 15 c., Melbourne 6}, Sydney 9}, Batavia 3, 
Bombay 152}, Calcutta 51}, Barbadoes 10¢., Havana 1, New Orleans 12, New 
York 177, Rio Janeiro 2}. Bilboa 53, Constantinople 15, Genoa 13}, Havre 
25}, Leghorn 22, Naples 10} Trieste 14. 

AD.—Jamaica 3} tons, St. Thomas 5 kgs., La Guayra 2 casks, Ceara 12c., 
Pernambuco 2 tons 18 ¢, 5 casks, Rio Janeiro 5 casks, Valparaiso 15 tes., 
Trieste 10} tons, 

Leap, Suor.—Africa 2 bris, 25 bgs., Batavia 5 csks., Jamaica 7 kgs., 
Buenos Ayres, 13 kgs., Maracaibo 19 csks., Pernambuco 330 kes., Lisbon 1 esk. 

MACHINERY.—Africa 1 boiler, Advlaide £470, Meibourne £620, Wellington 
£60, Shanghai £12, Batavia £151, Bombay £5,975, Calcutta £6,535, Ceylon 
1 bx., Barbadoes £145, Boston £65, Phiiadelphia £70, Monte Video £308, 
Rio Janeiro 8} tons, Barcelona £165, Constantinople £25, Genoa £120, Bor- 
deaux £235, Havre £33, Lisbon £279, Smyrna £30, Venice £100, 

SreeL.—Adelaide 12 c., Melbourne 3} tons, Batavia 2 tons 15$c., Bombay 
7 tons 6 c., Baltimore 26 tons 11 c., Boston 17 tons 16 c., New Orleans 23 tons 
7 ¢., New York 8” tons 19 c., Philadelphia 21 tons 9 c., Portland 5 tons 19 ¢., 
Bahia 6} tons, Pernambuco 7 tons 19c., Alicante 4 tons 19} c., Valparaiso 
123c., Havre 16}c. 

Tix, Brock AND Bar.—Jamaica 1 c. 1 kg., New York 16 cs., Ceara 2 bris., 
Rio Janeiro 6 csks,, Alexandria 10 bris., Bilboa 1 cs,, Constantinople 20 bris. 

Tin PLatEs, boxes,—-Adelaide 15, Batavia 50, Havana 25, St. Thomas 50, 
Carthagena 50, La Guayra 20, Vera Cruz 200, Baltimore 95, Boston 904, New 
York 3,964 and 20 bdis., Portland 50, St. John 80, Ceara 73, Monte Video 
172, Rio Janeiro 50, San Francisco 120, Alexandria 23, Barcelona 111, Genoa 
300, Lisbon 40, Malta 30, Odessa 100, Trieste 135, Valencia 25, Venice 40, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 

Tre Iron Trape: Continued Good Demand: Testimony to the Excellency of 
Staffordshire lron—YPic-1ron Trape—Coar Trape — BinmMincuam TRADES; 
Demand Maintained: The Effects of the Rise in Copper and Tin: The Con- 
sumption of Copper in Birmingham —WOLVERHAMPTON TRADES — DisTRIcT 
TRADES — BIRMINGHAM AND MIDLAND BANKING ComMPANY—BIRMINGHAM 
Cana Company—DvupLey anp West Bromwicn Bankine Company— 
WOLVERHAMPTON AND STAFFORDSHIRE BANK—Bitston Districr Bank— 
STOURBRIDGE AND KIDDERMINSTER BANK—BIBMINGHAM SCHOOL oF ART: 
Annual Meeting: Remarks upon the Students’ Productions — Binmincnam 
EpucaTIonaL InstrTuTE—THE MANUFACTURE OF CoprEeR: A Paper upon 
—MEETING oF MECHANICAL ENGINEERSQ—Mkz, Henuy's REPORT UPON THE 
SEWERAGE OF WOLVERHAMPTON, 

Tue iron trade of this district continues to present features of much pro- 
mise in relation to the spring trade; and its present condition is a vast 
improvement upon the state of things a few months since. The past week, 
however, has brought no large accession of orders either from the Continent 
or from the United States. The demand for sheets and plates continues 
large, equal tothe past three months’ demand. So large has becn the recent 
production of this description—some of which have been of very large 
dimensions—that one of the chief houses of the district produced in the 
fortnight ending last week more iron than they had done for ten years 
past. A valuable testimony to the quality and estimation of Staffordshire 
iron has been given in the concluding reports just issued of the English 
Commissioners to the Board of Trade upon the Paris Exhibition. Mr, 
Tylor, in writing upon the Metal Works of the Exhibition, says :—* No 
class of work has yielded a larger profit than railway iron to those manu- 
facturers who have confined themselves to iron of the best quality, and 
Geach's patent axles are instanced, among other railway requisites, as being 
unsurpassed by any made on the Continent. Neither has there been any 
lack of best iron for the lock and general ironmongery trade, and Mr. Tylor 
states that Mr. Hobbs, whose opinion is important, (from the severe tests 
he applies in the manufacture of his locks,) informed him that the Staf- 
fordshire charcoal iron, which he employs, has answered his purpose ad- 
mirably. ‘He is too good a manufacturer,’ says Mr. Tylor, ‘to waste his 
labour in working-up bad materials for a trifling saving in the cost, and 
which would soon destroy his beautiful punches, dies, and cutting ma- 
chinery.’ ” 

The pig iron trade offers no topic for remark, in addition to our last 
week's report. Prices keep up. The demand for these maintains the 
rates of iron-stone, which in the descriptions peculiar to the district is by 
no means plentiful. The d d for coal continues good, and the prices 
are maintained. 

The demand notified last week for all descriptions of Birmingham wares 
is unabated. At length the smelters’ proceedings in the matter of copper 
is exciting i among , it being pretty certain that 
another rise will soon be again declared. This is evident from the fact 
that at the last rise smelters’ agents will only sell in very small quantities, 
not sufficient to meet the wants of customers. Since our last letter the 
brass-founders have issued circulars ing a reduction upon their 
discounts of 5 per cent. on the gross, or on the nett 24 per cent. Soon 
the prices of manufactured goods in which copper or its alloys is used must 
be raised ; and the effect will be otherwise than advantageous to Birming- 
ham, where one house manufactures no fewer than 10,000 different 
articles to which the alteration will apply. How far the subject is one of 
interest to the manufacturers of that town may be gathered from the fact 
that in 1854 the consumption of copper in Birmingham was about 10,000 
tons, while in 1856 it was not less than 12,000. The total consumption of 
the kingdom is about 30,000; eh thus in round 
numbers, something more than one-third of the quantity consumed by the 
whole kingdom. In January, 1847, the price of “ best selected” was £98 
per ton, now it is £138, stocks are low, and the demand upon the increase. 
Tin has the same direction in regard to prices that copper has, and the 
effect upon the manufactured article both in value and demand will be the 
same as in the case of copper, but in the latter respect not to the same 
result, Taking the average scale of prices, purchasers of tin goods are 
reported to have recently had an advantage, over producers, of 5 per cent. 
These latter therefore, have deemed it time to increase their rates. The 
step will be taken in a few days. 

The Wolverhampton trades are generally an improvement upon last weck 

In the district there are some good orders in both heavy and light 
castings; and in the wares for which Willenhall is so well known there 
is upon the whole a better demand than existed a month since. 

The directors of the Birmingham and Midland Banking Company 
recommend a dividend of £3 10s. per share for the half year ending 31st 
of December; the amount is the same as has been declared on the last 
two or three occasions, and is payable at the same period. 

At the half-yearly meeting of the Birmingham Canal Company held on 
Friday last, the annual dividend of £2 per share was declared on the old, 
and 17s. 6d on the new shares. The report of the proceedings showed 
that the canal continues to earn its dividend, and that in all other 
respects the working is satisfactory. 

In the report of the Directors of the Dudley and West Bromwich Bank, 
which will be read at the meeting of the shareholders on the 1] 0th inst., 
the directors congratulate the shareholders on its present position, and 
have to state that the nett profits of the year are £15,959 10s. 9d., from 
which a deduction of £2,285, the dividend paid on the Ist of September 
last, leaves a disposable amount of £13,674 10s. 9d. which the directors 
propose to appropriate in the following manner, viz.:—To the payment of 
a dividend, free of income tax, of five shillings per share, on the Ist 
of March next, making 5 per cent. for the year, £2,285; to add to the 
guarantee fund, to be invested in Government securities, making it 
£10,000, £9,440 2s. 3d.; to carry to the bad debt account, to meet future 
contingencies, £1,949 8s. Gd; total, £13,764 10s, 9d. 

The twenty-fifth annual general meeting of the proprietors of the Wo!- 
verhampton and Staffordshire Banking Company was held on Monday last. 
The report of the directors stated that the surplus profits of the year, after 
ample provision for bad and doubtful debts, d to £16,413 11s. 4d. 
making, with the balance of £618 5s. brought forward from Christmas, 
1855, a total of £17,031 16s, 4d. to be disposed of. Of this sum £5,000 
had already been paid to the proprietors as a half-yearly dividend of 10s. 
per share on the Ist of September, and the di ded 
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similar dividend to be payable on the 2nd of March, as usual. Of the bal- 
ance it was proposed that £5,000 should be added to the guarantee fund, 
which would then be £12,000, and the remainder, £2,031 16s. 4d., to be 
carried forward to credit of profit and loss of the ensuing year. 

The ieth annual ting of the Bilston District Banking Company 
was held on Tuesday last. The accounts of the Bank, to the 31st of December 
last, show a profit of £3,854 9s. 11d., out of which a dividend of 3} per 
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cent. has been already declared, and a further dividend of 4 per cent. was 
agreed to at this meeting, leaving £1,576 7s. 5d. to be added to the guar- 
antee fund, which now amounts to £8,678 18s. 1d. 

The directors of the Stourbridge and Kidderminster Banking Company 
have declared a dividend of 7s. 6d. per share, payable without deduction of 
income-tax, on the 10th of February, for the Christmas half year. 

The annual meeting of the Birmingham School of Art, in connexion 
with the Department of Practical Art, took place on Tuesday evening 
last, in the rooms in New-strect. Remarking upon the drawings exhibited 
upon the ion, the Birmingh Journal of Wednesday last says:— 

“ There are certainly wants or deficiencies, as, for instance, in mono- 
chrome, In this style the number of works are few. There is also a 
total absence of anything like the practical —not a single example of 
applied design, or a model which would or could be worked or would be 
desired by a manufacturer, and this we have ever held should be attended 
to. The Government have very wisely kept this feature in view, and 
are prepared to reward it? Do the committee know this? Are anyof 
them manufacturers, ‘ihose duty it is to turn the studies of the students to 
practical use in the trades of the town?’ and if there are, now much influ- 
ence or attention have they given to this recommendation, which forins 
so important a feature in the circular and voting lists ? We have felt 
it to be our duty annually to direct attention to this omission ; that 
warning has been disregarded by the committee, whose subscription list 
certainly does not increase, What is the consequence? The School of 
Art, formerly the School of Design, is gradually subsiding into the posi- 
tion of a drawing school. The original intention of the school is being 
lost sight of. It is the duty of the committee to look to this. They have 
not done so, and sooner or later they will have to repent of their apathy 
and indifference. To the credit of the Department of Practical Art is 
due the liberal provision now being made, by which even the poorest may 
participate in the advantages resulting from a knowledge of drawing. At 
the same time, as a set-off against this, while the general public is being 
cared for, let those who specially practise art for manufacturing purposes 
not be forgotten; for their instruction these schools of art were insti- 
tuted, and if designers have not sprung therefrom so plentifully as might 
have been anticipated, the fault, we think, lies less with the students 
than those under whose care they have been trained. The prosperity of 
the country and the success of the manufacturer alike demands that the 
original intention of these schools be kept inviolate.” 

The meeting at Dee's Hotel in connexion with the Birmingham Educa- 
tional Institute which was held last Friday evening, and which was adverted 
to by us last week, was well and influentially attended. Amongst those 
present were Lord Calthorpe, in the Chair; Sir Stafford Northcote, M.P. ; 
the Hon. and Rey. Grantham York; C. B. Adderley, Esq., M.P.; G. F. 
Muntz, Esq., M.P.; Archdeacon Hone; and the Rev, Canon Miller. The 
result of the discussion was the following resolution, which was proposed 
by Mr. Adderley :—“ That this meeting, having heard the opinions of Sir 
Stafford Northcote, Mr. Hill, and other gentlemen, respecting a bill pro- 
posed to be introduced into Parliament, having for its object the education 
of vagrant children, recommends that the secretaries of the Birmingham 
Association, and the Law Amendment Society, confer with Sir Stafford 








Northcote, Mr. Hill, and Mr. Ainslie, and form a sub-committee with a view | 


to combine the views of the Sectional Committee of this association, Sir 
Stafford Northcote, and the Law Amendment Society, and to render assist- 
ance in promoting a bill thus formed, by deputation to the premier, con- 
ferring with members of both Houses of Parliament, and by generally cir- 
culating information on the subject.” 

An interesting paper on the Manufacture of Copper has been read by a 
Mr. Henry Wiggin, to the members of the Midland Institute. The lecturer 
proposed to take copper ore at that point when it is ready for the smelter, 
and trace the various processes through which it passes until it becomes 
good marketable copper, either as tile, cake, or best selected. The mining, 
raising, and dressing of the ore belong to the miner and mineralogist only. 
The principal sources from which our copper smelters obtain their ores, 
are from Cornwall and Devonshire in this country, from Chili, Cuba, and 
the Burra Burra and other Australian mines. Cornwall alone is producing 
upwards of 12,000 tons of copper annually. It is from this country the 
greatest quantity is obtained, The plan the Cornish miner adopts for the 
disposal of his ores was then described, Mr. Wiggin afterwards alluded to 
the term “ standard,” used in the copper trade, and remarked that he had 
never met with any one in Birmingham who understood it. The public 
frequently heard it said that copper was about either to advance or fall in 
price, because the standard was up or down, as the case might be; but a 
variation in the standard one week would be no criterion as to whether 
copper was about to alter in price. ‘The process of smelting was next 
described. Copper ores generally consist of a great variety of substances, 
and the sulphurets, which are by far the largest class of copper ore raised, 
frequently contain sulphur, iron, silica, acid, which is sand or quartz, lime, 
alumina, magnesia, and small quantities of other metal, such as arsenic, 
antimony, tin, and silver, and of course copper. The object in copper 
refining is to get rid of these foreign or extraneous matters, and to obtain 
the copper in a pure state. A series of analyses by Leplay, showing the 
average composition of all the ores worked in a smelting establishment for 
some time, was referred to from time to time. The lecture was illustrated 
by diagrams of smelting furnaces, &c., and reference was made to impor- 
tant analyses, showing the change made in the ore by each succeeding 
smelting. After the paper was read an animated discussion followed, 

Abstracts of the papers read on the 28th ult., at the tenth annual genera 
meeting of the Institution of Mechanical Engineers appear in another 
column, 

REPORT ON THE SEWERAGE OF WOLVERHAMPTON. 

We give below an abstract of the Report upon the Sewerage of Wolver- 
hampton made to the Town Council of that town by their surveyor, Mr. 
David J. Henry, C.E. 

Three outfalls have been selected, each one a brook and lying contiguous 
to the town; these eventually lose themselves in either the Severn or the 
Trent. Respecting the drainage areas the report says :— 

“ The situation of Wolverhampton being upon the ridge that divides the 
country drained by the Severn from that drained by the Trent, a division of 
the district under your jurisdiction into two drainage areas and of the 
sewers to two outfalls is a matter of necessity, ‘The third outfall has been 
considered advisable on account of the isolation of that portion of the 
Severn drainage from the adjoining portion. At some future day it may be 
deemed expedient to connect the two by a line of sewer following the 
boundary of the borough between them; but the exclusively rural character 
of this portion of your district renders such an expensive step at present 
unnecessary. Should, however, works for the manufacture of solid sewage 
manure be hereafter established, it may be considered advantageous to cen- 
tralise the operations so as to render this step advisable at an earli:r date.” 

Ina preliminary report presented to the Corporatiou some eighteen 
months ago, Mr, Henry, inremarking upon this portion of his plans, said :— 
“Ithas been my object to concentrate the main sewers into as few »utfalls 
as possible, both for convenience sake, and with the view of the possibility 
of works for the manufacture of solid or the distribution of liquid manure 
being at some period established in this town, and for which the advantages 
of a single outfall, and, consequently, a single working establishment, would 
be manifestly great. It is not an engineering impossibility to connect all 
the outfalls I have now proposed into one, but the expense of such a pro- 
ceeding, involving, as it would do, the construction of nearly four miles of 
intercepting sewer of large size, with about half a mile of tunnelling in its 
course, would be so great that I cannot recommend your committee to adopt 
it at the present period; and I think it may safely be left till the various 
parties now engaged in experiments upon the manufacture of manure from 
sewage have arrived at some tangible commercial result.” 

The natural drainage areas affected by the proposed sewers include 
“ A total of 2,565 areas lying immediately around the town, besides which 
there are about 875 acres of wholly rural districts not requiring sewerage, 
making the grand total of 3,440 acres within your jurisdiction. 

“A moderate portion only of any of the above drainage areas is at 
present built upon, and it is therefore unnecessary to construct sewers 
for the whole 2,565 acres ; it will probably be considered sufficient if pro- 
vision be made for the portion at present built upon, together with such an 
increase as shall be sufficient for the town with double its present 
population. At the present rate of increase this will take about thirty 
years to effect; and if the council look forward one generation in pro- 
viding works of this kind, it will perhaps be considered that they have 
done all that is required of them in this respect. 

“Upon this supposition, joined to the fact that an increased popula- 
tion will, with present views as to sanitary matters, occupy an extended 


area in higher proportion per head than they now do,” Mr. Henry recom- 
mends that the sewers shall be made applicable to 1,150 acres. 

The directions of the main sewers are chosen in the lines of the valleys 
of each area, as nearly as it is possible to follow them without unduly 
interfering with buildings or private property, thereby giving the lowest 
level as an outfall for all the branch sewers. The Main Sewers are seven 
in number, and comprise a total length of 14,541 feet, the estimated cost 
of which is £15,549 13s, 8d. Respecting the construction of the sewers, 
Mr. Henry says :-— 

“TI propose that all sizes of two feet diameter and upwards to three 

feet diameter should be constructed of an equal area in the egg-shaped 
form; by adopting this shape, access is obtained to them, which would 
not be the case were they circular; the cost of egg-shaped sewers is 
somewhat above that of circular sewers, but I think the advantages of 
easy inspection and facility of repair is worth the extra expense; all 
sizes above three feet diameter, the inclinations being good, and the flow 
of sewage consequently rapid, I do not think sufficient advantages are 
to be obtained by adopting the egg-shaped form to warrant the extra 
expense. I have framed my estimate upon these views. In construct- 
ing the works I propose that the inner rim of the inverts shall be formed 
with radiated blue bricks, set in Roman cement, and the remainder 
with radiated red bricks, set in Sedgley black lime mortar.” 
* The branch sewers are six in number, their length 13,336 yards, and 
the estimated cost of their construction £7,865 10s. 8d. “I propose,” says 
Mr. Henry, “to make all the branch sewers which are eighteen inches dia- 
meter and upwards of brickwork, and all below that size of glazed earthen- 
ware pipes.” 

The plan comprises also six minor sewers, to be of glazed earthenware 
pipes, of 52,265 yards in length, to cost £19,803 17s. 6d., when the branch 
and the main sewers make a total of £43,219 1s. 10d. To this there is 
added £3,100 for side entrances, shafts, street gullies, land compensation, 
and the like, and £4,652 for contingencies, at the rate of 10 per cent. upon 
the previous sums, making a grand total of estimated cost for the carrying 
out of the plan for the drainage of the 1,150 acres £50,951 1s. 10d. This 
sum Mr. Henry recommends the Council to expend at the rate of £10,000 
ayear. Inthe concluding paragraph of his report Mr. Henry aptly says: 
“1 venture humbly to hope that in a district which excels in the practical 
sciences, no difficulty will be found in the adoption of these measures so 
essential to the common welfare.” 

“The principles by which I have been mainly guided in preparing these 
plans,” Mr. Henry writes, “are those now sanctioned by the authority of 
the most experienced professional men, and advised by the General Board 
of Health. I have also had regard to the special character of the district 
to be drained—its natural declivities—the extent of land built over—the 
| amount of rain fall in the district—the supply of water requisite for the 





town, and numerous other incidental considerations, by which I think I 
have arrived at results perfectly satisfactory, and eminently calculated to 
effect the great sanitary purpose contemplated by the Legislature. 

“ With especial reference to the data afforded by the valuable publica- 
tions of the General Board of Health, I have considered it advisable to 





adopt sizes somewhat above those given in the tables supplied by them, the 


| reason for which is as follows:—I believe that those tables are founded upon 
| the experience of very extensive and tolerably flat districts, where, from the 
| nature of the ground, the water flowing towards the drains has an easy 
current, and where, consequently, any given quantity of water flows more 
slowly, and is longer in finding its way into the drains than on ground of 
greater inclination, and thus smaller sewers have effected the thorough 
drainage of such districts than- would have been required for steeper ground 
where the water from the surface is poured off with greater rapidity. In 
steep localities a good fall for the sewers is easily obtained, and on this 
account the smaller sized sewers might be supposed to suffice ; nevertheless, 
my experience, especially with reference to the existing drains in this town, 
convinces me that the gain in the inclination of the sewers does not wholly 
compensate for the effect of the suddenness with which, on such lands, 
water is precipitated to the watercourses. 

“ T should here observe that I cannot adopt the recommendation of some of 
jhe former officers of the General Board of Health, that only house refuse 
water should be conveyed into the deep sewers, and that all rain and storm 
water should find some other channel. In all large towns some artificial 
course for rain-water must be provided, and the best and least expensive 
plan is to allow it to flow direct into the main deep sewers, where it at last 
produces the advantage of diluting the offensive matters, and scouring them 
away in its progress. 

“I must also observe that sometimes—probably not oftener than once in 
twenty or thirty years—an excessive fall of rain takes place; a fall ten or 
twelve times greater than the heavy storms that occur annually; but this 
lasts only for a very short time, seldom more than an hour or two, The fall 
of water, however, in these instances is so great, that it would be necessary 
to provide sewers of teu or twelve times the usual capacity to remove it as 
fast as it comes, and the expense would be increased in the same proportion; 
but it cannot be dreamt of for a moment to extend the drainage so as to 
meet this extraordinary and rare occurrenee, as the advantage of so doing 
would bear no comparison with the immensely increased cost. 

“1 am glad to say that the results of my observations are in accordance 
with those which Mr. Roe (probably one of our best authorities) has arrived 
at, and which the General Board of Health have published in their Minutes 
of Information. In determining the sizes of the main outfalls which are 
at a considerable distance from the area drained, and where the surface of 
the ground is of a more mixed character, I have, like him, considered it 
safe to adopt a lower scale of dimensions than for the district and street 
sewers, which receive the water immediately from houses and paved yards, 
and are, therefore, more liable to be suddenly filled by heavy rains. 

“I propose to have side entrances and vertical shafts for inspection of 
the sewers; and shafts also for ventilation, and wherever practicable I 
intend that the sewers shall communicate with the rain-water pipes from 
the houses, so as to aid in their ventilation and avoid as far as possible the 
diffusion of effluvia in the streets and lower parts of dwellings. I am of 
opinion, however, that a better way of ventilating sewers is by air shafts at 
the outlets, thus creating a downward current for the gases in the sewers; 
and I hope that the increased light yearly thrown upon the science of pneu- 
mutics will ere long develope a cheap and efficient plan of effecting this. 
Should works of any kind be established near the outlets, it will become 
worthy of consideration how far the chimney stalks connected with them 
may be made available for this purpose, and on this as well as on other 
grounds I would strongly recommend the Council to give every facility to 
parties desirous of establishing sewage manure or other works in the 
borough. 

“ Looking forward to a time when there shall be an abundant supply of 
water in Wolverhampton, I propose to construct flushing shafts at the upper 
end of the minor sewers.” 

Some time since the Corporation determined to spend £8,000 upon a 
portion of the above plan, but the operations have been postponed until the 
council are somewhat more informed than they now are upon their means of 
procuring water for flushing the sewers, it being conceived that the 
gradients of the plan are not sufficiently steep tocarry off the solid matter 
of the sewage without the application of flushing. A careful perusal of the 
Health and Towns’ Act also has developed a difficulty which does not 
seem to have been previously contemplated. We write without 
the aid of a copy of the Act, but believe that nearly at the end of it, there 
has been introduced a clause which requires that before a brook can be 
culverted, and made a medium for the passage of the sewage of a town, 
there must be obtained the sanction of the proprietors of the land through 
which the brook runs, a proceeding in reference to Wolverhampton which 
is looked upon as certain to present obstacles of a serious nature. This 
clause, we are led to understand, was among the principal reasons which 
led the inhabitants of the neighbouring town of Bilston to obtain a special 
Act of Parliament, instead of working (in their sewage operations) under 
the Health of Towns’ Act. 
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METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 


(FRoM OUR OWN CORRESPONDENT). 
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demand for iron from America, and the inquiries from Canada have also 
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request, and the orders for rails are scarcely so numerous as they were. 
The Scotch pig-lron market has been very quiet, and mixed numbers have 
been sold at 73s. Gd. to 738. 9d. The trade has been better supported in 
the belief that an active spring demand would soon be created. 

The demand for lead has increased, and prices are a little higher. The 
steel trade is firm, owing principally to the nature of advices from the 
United States. 

The accounts which have reached us from the manufacturing districts 
in these counties are not altogether favourable, though the latest advices 
from America respecting the state of the cotton crops were more encou- 
raging. The season has had great influence in producing a state of dulness, 
and the severity of the weather has stopped the navigation of the 
rivers and put a temporary cessation to all kinds of out-door employ- 
ment, From the Ist January, 1854, to the present time nearly £50,000,000 
hus been paid by the people of this country in the shape of addi- 
tional taxation as compared with the three years preceding the Russian 
war. The drain of bullion, originating in a variety of causes, shows no sign 
of cessation, and just now, when the stock in the Bank is at a lower point 
than it has been for a long period, the drain is proceeding more actively 
than ever. The command of monetary facilities has consequently become 
increasingly stringent, and all kinds of industrial enterprises experience the 
effect in an abatement of vigour and activity. As the season advances there 
may, and we hope will, be a sensible improvement. 

The returns, which continue to be made up of the increase of commerce 
in our shipping ports, are highly satisfactory. Iron shipbuilding in the 
north east ports is proceeding with great activity and vigour. Very nearly 
18,000 tons of iron shipping have been built for commercial purposes on 
the Tyne in 1856, all of which has been absorbed into the trade of the 
world; a considerable proportion being built for foreign houses, The 
building yards at Sunderland, Hartlepool, and Stockton, have done satis- 
factory trades; and the principal yards in all the ports have work that 
will keep them busy until Midsummer. During the course of 1857, vessels 
will be completed and put into the London coal trade, which will give a 
new character to the competition between the sea and railways for the 
London market. Messrs. Charles Mitchell and Co., of Low Walker, on the 
Tyne, are building an iron screw collier, of 1,500 tons; and Messrs. James 
Laing and Co., of Sunderland, a similar vessel, of 1,000 tons: the first of a 
fleet of large screw colliers to be employed in the London coal trade, inwhich 
it will be attempted to combine a high rate of speed and large tonnage 
with a low rate of cost in navigation ; for it is maintained that though those 
vessels will be double the size of the screw colliers now employed, the cost 
of their navigation will not much exceed that of the present class of vessels. 
Messrs, Mitchell and Co, are also building iron screw colliers to go above 
bridge on the Thames to deliver their cargoe;, and a fleet of small steam- 
boats to be engaged on the Nile in bringing large trains of country boats 
down with corn to Alexandria. Several auxiliary iron screw steamships are 
building in the north-east ports; Messrs. Laing and Co., of Sunderland, 
are building a large steam-vessel for Messrs. W. S. Lindsay and Co., of 
London ; and a Stockton yard has an extensive order in hand from a Rus- 
sian house for iron screw-steamers. The classified list of vessels built on the 
Wear, and registered at Sunderland during last year, was made up on Wed- 
nesday. It shows that 154 vessels were launched, representing an aggre- 
gate tonnage of (3,049, and giving an average of 409} tons. On the 31st 
December last there were 108 vessels on the stocks, with an aggregate 
tonnage of 41,075. Twelve vessels have been launched since the 1st inst., 
whose total tonnage will amount to about 5,000 new measure. Of the 
vessels built last year, sixty were purchased in Sunderland, fourteen were 
sold to London, thirty to Shields, nine to Liverpool, four to Newcastle, and 
the remainder to less important places throughout the kingdom. The 
trade of the ports of Liverpool and Grimsby is also being extended, and 
particularly at the latter town, where great preparations are making for the 
export of coal to France and other parts of the Continent. 

Mr. Saul Plimsoll, of London, has prepared a paper on the Coal 
Trade of Yorkshire, with a view to ascertain the capabilities of that 
county for the export of coal; and he calculates that, without in- 
convenience or great exertions, an export trade in coal of from 13,000 
to 16,000 tons per day might be accomplished with the means of transit 
now at command in connexion with the ports on the Humber. Mr. 
Plimsoll also depreciates the practice of railway companies becoming 
traders in coal in opposition to the interests of the coal merchant 
who supports the line, and he recommends a petition to Parliament on the 
subject. Much attention is also directed to the capabilities of Grimsby 
as a port for the export of coal and an opinion is also expressed that 
great commercial results will be realised in that town, ere long, with 
regard to the shipment of coal. Mr. Plimsoll was the representative of 
the coal owners in South Yorkshire at the late International Free 
Trade Congress, at Brussels; and the paper to which we have alluded 
was presented to that body on behalf of the coal masters of South 
Yorkshire. 

Much attention is now being directed to the development of the lead 
mines of North Derbyshire, and within a few weeks past a new company 
has been formed called the North Derbyshire Mining Company, to open up 
the riches of the Calner Sough and Wren Park mines, which are believed 
to be exceedingly rich in mineral ore. Sir Joseph Paxton, M.P., has taken 
the chairmanship of the committee, all of whom are practical men, and 
some of whom did much in the development of the Ergain mine. The 
history of this undertaking is interesting. In the middle of the last 
century, Wren Park and Calver Sough were worked as separate mines, and 
each realised large returns of ore. Calver Sough was conducted by a local 
proprietary of limited means, and with the aid of a small steam-engine 
and a water level, they raised, in six months, in 1766, no less than 1,632 
loads of ore, which at the present price would realise £5,712. An 
increase of water overpowered the operations of the miners, and 
the mine was brought to a stand. On the Wren Park mine an 
engine shaft 30 fathoms deep has been sunk, and a surface drain 
800 yards long has been prepared to carry off the surplus water. A 
steam-engine and two boilers and other machinery have been erected 
at a cost of nearly £5,000, and as little outlay is needed, the works 
will be soon put in active operation. The lodes traversing the sett extend 
about seven miles east and west, which is the general course of the master 
lodes of Derbyshire. The sett is freehold, and there is water power enough 
to work the mine without the aid of a steam-engine. At the time the 
works stopped the level had just reached the Ergain vein. 

At a meeting of the company on Saturday, the valuation which had been 
recommended to be made by Sir Joseph Paxton was declared and accepted 
at £4,100, including minerals and machinery. The 1,000 original shares, 
therefore, would be £4 per share at the market price. It was also agreed 
that 1,000 extension shares at £2 each should be created, giving the pre- 
ference of taking them to the original shareholders. Sir Joseph Paxton, 
Mr. Ellse the mineral valuer, and several other gentlemen, have applied for 
a large number of the extension shares, and we understand that they will 
be all taken up and be at a good premium ere long. The company will be 
in a position to raise ore in a short time—as soon as the accident which 
stopped the pumps has been repaired. 

The most valuable veins of the Ergain mine are said not to have been 
touched yet, and this and other circumstances which might be recorded 
speaks much for the mineral productiveness of North Derbyshire. 

The manufacturing markets at Manchester have been well attended 
during the week, and prices have been somewhat easier; but at Leeds and 
Huddersfield and other towns in Yorkshire the trade has been dull, and 
inactive. 

There has not been much business doing in railway or mining shares 
during the week, owing principally to the condition of the money market. 





Cuirrorp’s Move or Lowertne Boats.—Mr. Clifford exhibited 
on Saturday, at Devonport, his invention for speedily lowering boats. 
A skiff fitted with his apparatus was suspended from the davits of the 
Zephyr, 3, which steamed several times into Hamoaze, and, on 
returning under full power, dropped the boat in front of the dock~ 
yard in the presence of Port-Admiral Sir William Parker, Admiral 
Superintendent Plumridge, Mr. Mills, Captain Wise, flagship Im- 
| ag Captain Jerningham, Cambridge; Captain Hay, Indus; 

r. Thompson, Queen's harbourmaster, and others. The trials, 
which were entirely under the control of the naval authorities, ap- 

to give great satisfaction, and it is understood that the Indus, 
¢8, now fitting at Devonport for the West India station, is to be sup- 
plied with the invention. 
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FREIGHT ENGINES. 

{A Communication to the President and Directors of the Baltimore and Ohio 

Railroad Company. } 

By Ross Winans. 
[Tue following report, supplied us by our respected con- 
temporary, The American Railway Times, will be found of 
considerable interest. We may have occasion, when com- 
pleted, to make a few observations in reference to it. ] 


On the Baltimore and Ohio Railroad the freight business has 
been done with two kinds of locomotive engines, one of which 
has six driving wheels and a four-wheel truck usually called the 
ten-wheel engine; the other has eight wheels, all of which are 
driving wheels. Most of the eight-wheel engines on your road 
have been built by myself, and are usually called the camel en- 
gines. There is now, and has been for the last three years on 
your road, seventeen of the ten-wheel engines and one hundred 
and nine of my build of camel engines. 

The object of this communication is to call the attention of the 
company to the result of the experience in the transporting of 
freight by these two kinds of engines, as furnished by the com- 
pany’s reports, and to make a comparison of their efficiency and 
economy for such purpose. 

In the following comparison I have taken fourteen of the 
seventeen ten-wheel engines on the Baltimore and Ohio Railroad. 

These fourteen engines have been used mostly for the trans- 
portation of freight trains. The other three have been used 
during the years 1854 and 1855 for the running of passenger 
trains exclusively. he repairs of which three engines, per mile 
run, has been 42 per cent. less, and the distance run per year 46 
per cent. more than has been the case with the same description 


enabled to do a much greater quantity of werk per year than 
the ten-wheel engines, and atthe very much less cost of repairs 
in proportion to the work done, as here shown. It may be asked 
why the number of miles run by the ten-wheel engines per year 
should be materially less than that of the camel engines, as is 
shown to be the case by the company’s reports. The reason is 
obvious. The greater liability of the ten-wheel engines to de- 
rangement kept them in the shops more of the time for repairs 
and adjustment. 

Again, it may be asked, why the trains of the two different 
kinds of engines should not in practice have been in the pro- 
portion to the proportionate weight on the driving wheels of the 
respective engines. That is to say, eighteen cars for the ten- 
wheeled engine to twenty-four cars of the camel engine—here 
the reason again is plain. If the ten-wheel engine with trains of 
but little over half the size, as appears to be the case of those 
taken by the camel engines, have cost more for repairs per mile 
run than the camel engines, it (and the fact of their baving one- 
fourth less adhesive and tractive force) shows them ill fitted for 
doing the coal or other heavy freight business of the road, con- 
sequently they have been kept at lighter work without relieving 
them, however, from greater cost of repairs. I am informed by 
the men who run, and the conductors of the trains of the ten- 
wheel engines, that the way trains on which these engines are 
mostly worked average about ten cars throughout the trip, the 
stock and other trains on which the ten-wheeled engines ae 
worked, in part, are larger than ten cars, and from the best 
information I have on the subject, varies from fourteen to 
eighteen cars—and may average sixteen cars; the distance ran 
with passenger trains by the said fourteen ten-wheel engines is 
about one-seventh of the whole distance run by them—these 
trains ist of not more, if as much, as seven cars. If the 





of engines employed in running freight trains. The 2g 
trains being lighter than the freighi trains put less stress on the 
engine, and hence the less repairs in proportion to miles run, and 
the less repairs detain the engines a less time in the shops ; hence 
the greater distance run by engines of the same description, 
when employed in running light instead of heavy trains, as is 
shown in this case, and by the general experience on railroads. 
For the above reasons and from the fact that the engines on 
your road, and of my building (known by the name of the camel 
engines) have, with slight exceptions, been used for running 
freight trains exclusively, it would be unfair to bring the three 
above-mentioned engines into this comparison. I shall therefore 
leave them out, and hereafter, in speaking of the ten-wheeled 
engines, have reference to the before-mentioned fourteen engines. 
The cost of repairs, herein given for the different engines, em- 
brace those occasioned by accidents and casualties of all kinds, 
and for rebuilding, renewal, &c. 
109 Came, ENGINES. 

Whole distance run by all of the camel engines on the 
Baltimore and Ohio Railroad (109 in number), from 
their first introduction on the road, to October Ist, 
1855, to the date of the company’s last report 

Costs of repairs for the above number of miles run by 
the 109 camelemgines, . ... sce cee coe coe one 

Average distance run per engine, per year, by the 109 
camelengines ... ... « ie aes. ee eee eee 

Average cost of repairs, per mile, run by the 109 camel 
ee a ae ee 

14 Tex-WHEEL EncIveEs. 

Entire distance run with freight and passenger cars, by 
the 14 before-mentioned ten-wheel engines on the 
Baltimore and Ohio Railroad, since their first intro- 
duction on the road in 1853, to the 1st October, 1855, 
to the date of the company’s last report :— 

Miles run by freight trains ...  ... 50 eee cee vee 

Miles run by passenger trains... ... 0 0. ees see 

Total number of miles run... 0 4. eee tee cee eee 

Cost of repairs for the above number of miles run with 
the ten-wheel emgines ... 2... 202 1. cee cee wee 

Average distance run, per engine, per year, by the ten- 
wheel engines Py a ee) ee 

Average cost of repairs, per mile, run by the above ten- 
wheel engines a ae we ee ee par 9.47 dols. 

55 CAMEL ENGINES. 

Fifty-three camel engines, which are of the same age as 
the before-mentioned ten-wheel engines, having been 
put onthe road at the same time,to wit: in 1553 
and beginning of 1854:— 

Distance run by the said 53 camel engines from the time 
they were put on the road up to October Ist, 1855, 
the date of the company’s last report ... ... ... 1,907,197 miles. 

Cost of repairs for the above miles run by camel engines 161,037.25 dols. 

Average distance run, per engine, per year, by the said 
er 

Cost of repairs per mile run by the 53 camel engines ... 

Average distance run per engine, per year, by the ten- 
wheel engines oo we ee ee ee 

Cost of repairs per mile run by the ten-wheel engines 


5,402,899 miles. 
503,353.66 dols. 


17,074 miles. 


9.51 dols, 


406,553 miles. 
63,251 miles, 
569,804 miles, 


44,514.83 dols. 


15,701 miles. 


17,281 miles, 
8.44 dols. 


15,801 miles. 
9.47 dols. 
In comparing the cost of the repairs and useful effeet of the 

camel engines with that of the ten-wheel engines, the only true 
practical result is had by taking into account the distance ran 
and the load taken by the respective engines. It is, therefore, 
important in this comparison to bear in mind that the camel 
engines have one-third more in number of propelling wheels, 
one-third more weight on the propelling wheels, one-third more 
steam generating power, and consequently one third more 
tractive force than the ten-wheel engines. Consequently, the 
comparative amount of load which can be drawn by the respec- 
tive engines, as an extreme effort ona single occasion, is in the 
proportion of three to four. Upon this it might at first view be 
inferred that the practical average every-day loads of these dif- 
ferent engines might, and consequently had been in that propor- 
tion to each other, say eighteen cars for the ten-wheel engines 
to twenty-four cars for the camel engines, and that with this 
difference in the loads, the distance travelled per year by each 
description of engine should be the same, and, therefore, that 
the ten-wheel engines had, on an average, done three-fourths as 
much work in a year as the camel engines. This, however, 
agreeably to the company’s reports, and the information I have 
received in relation to the size of trains taken by the different 
engines is very far from being the fact. 

The ten-wheel engines being deficient not only in the size of 
the trains taken, but also in the distance ran per year by them, 
and this is not the case for one year only, but for each and 
every year they have been on the road. Now, this uniformity 
of experience, year after year, is not the result of accident, but 
results from good and sufficient causes, among which causes are 
the following: The camel engines, notwithstanding they have 
one-third more propelling wheels, are decidedly less complicated 
in their general plan and in their details of construction, and 
have a less number of joints, journals, and working parts liable 
to wear, derangement, and breakage than the ten-wheel engines. 
The lesser number of the working parts of the eight-wheel 
engine, and its general simplicity and straightforwardness of 
construction, enables all the parts to be made more substantial 
and durable than the parts of the ten-wheel engine, while the 
entire weight of the two kinds of engines are the same. These 
are among the means by which the camel engines have been | 





whole distance run by the ten-wheel engines be divided as 
follows :—One-seventh with passenger, four-sevenths with way 
freight, and two-sevenths with stock or other through freight 
trains, and the average number of cars in the trains be, passenger 
seven, way freight twelve, and stock or through freight eighteen, 
the general average, embracing all the trains, will be thirteen 
cars per train. 

This is, I am persuaded, a larger number than is warranted 
by the facts of the case ; I shall, in the absence of positive infor- 
mation in relation to it, take thirteen cars as the average size of 
the trains of the ten-wheel engines. 

I also understand that the camel engines are worked almost 
exclusively on the coal and other heavy through freight trains, 
and that it is the common practice for six or eight of these 
trains to leave Martinsburg for Baltimore, with about twenty- 
one cars attached to each engine, that on the trains arriving at 
Mount Airy, which is about half the distance to Baltimore, two 
of the six, or three of the eight engines go back to Martinsburg, 
leaving the balance of the engines to bring to Baltimore, in 
addition to their own trains, the trains of the engines which 
return to Martinsburg. This, in the case of six engines leaving 
Martinsburg, would give an average of thirty-one and half cars 
per engine from the Ridge to Baltimore, and an average of 
twenty-six cars between Martinsburg and Baltimore, or say 
twenty-four cars as a general average. A similar practice of 
doubling the trains (as it is called) prevails on portions of other 
sections of the road, with the heavy through trains, and I pre- 
sume with similar results as regards the average of the loads 
taken by the camel engines. 

If I am rightly informed on this subject, and I think no mate- 
rial error exists, it follows that the loads of the camel engines 
have, in practice, been nearly double that of the ten-wheel engines. 
Therefore, as before mentioned, the true comparative cost of re- 
pairs and of the useful effect of the different engines can only be 
arrived at, when the difference in their loads is taken into 
account, as well as the difference in the distance travelled per 
year by them respectively. 

In the company’s reports this has not been done, nor has it 
been done in the results derived from the reports heretofore 
given by me, and I now propose to take this difference of load 
and difference in distance travelled into account, basing the cal- 
culation on the difference in the loads of the engines here before 
mentioned, to wit: thirteen cars for the ten-wheel engine and 
twenty-four for the camel engines, and upon the cost of repairs 
and number of aniles rup, shown in the company’s reports. 

Average useful effect produced per engine per year, equal to 

the following number of long cars hauled one mile :— 

By the 14 ten-wheelengines ..  ...  ... 204,115 

By the 53 camelengines ... ...0 ... e+e see 414,744 

This is In the proportion of 1 to 2, or 130 per cent. in favour 
of the camel engines; or, in other words, 1 camel engine has 
done as much work per year as 2 ten-wheel engines. 

Average cost of repairs due to the hauling each long car 

100 miles by each kind of engine : 

By the 14 ten-wheelemgines ...0 ...0 21. see ose... 72°84 cents 

By the 53 camelengines ...0 ... ++ see cee cee cee =38°16 Conta. 

This is in proportion of 1 to 2, or 100 per cent. in favour of 
the camel engine. 

Since examining the reports of the Baltimore and Ohio Rail- 
road Company in relation to the running and repairs of engines, 
I have examined the two last reports of the Northern Central 
Railway Company, formerly the Baltimore and Susquelianna 
Railroad Company. 

The following is the result of this examination :— 

9 Came. ENGINEs. 
On this road there are 9 camel engines of my building. 
Agreeable to the two last reports of these companies, 
these nine engines have run during1854 and 1855 . 335,345 miles, 

And cost for repairs for the above number of miles ran 22,668°90, dols. 

Average distance run per engine per year by camel en- 
gine ee ee ee ee ee ee 18,630 miles, 

Average cost of repairs run per mile by camel engines 6°75 cents, 

Mr. John C. Davis, Master of Machinery of the Northern 
Central Railway, in a letter to me on the 26th September, 1856, 
says, “‘ these engines have been employed on their road, in the 
freight business, entirely doing the through and way business of 
the road”—he says, “in making up our trains we give each of 
these engines thirty long cara, which is considered a load for one 
of these engines, but they frequently haul from thirty-five to 
forty long cars, and sometimes as many as forty-five cars. I 
think the average number of cars hauled each trip by these 
engines the year round, may be put down at twenty-eight long 
cars per trip. The cars on our road weigh from fifteen to seven- 
teen thousand pounds each, the capacity of each car is sixteen 
thousand pounds.” According to this, a comparison of the camel 
engines on the Northern Central Railway, with the ten-wheel 
engines on the Baltimore and Ohio Railroad in relation to repairs 
and work done, results as follows. The average load of the ten- 
wheel engines being taken at thirteen long cars before mentioned. 
Useful effect produced per engine per year equal to the following number of long 

cars hauled one mile. 

By the ten-wheel engines on the Baltimore and Ohio Railroad 204,113 

By the camel engines on the Northern Central Railway ...... 521,640 

This in the proportion of 1 to 2}, or 150 per cent. in favour 
of the camel engines. In other words, 2 camel engines on the 








Northern Central Railway have done as much work as 5 ten- 
wheel engines on the Baltimore and Ohio Railroad. 

Average costs of repairs due to the hauling of each long 

car 100 miles, by each kind of engine : 

By the ten-wheel engines on the Baltimore and Ohio Rail- 

By the camel engines on North Central Railway ... eee 24.11 cents. 

This is in the proportion of 1 to 3 or 200 per cent. in favour of 
the camel engines. 

The one hundred and nine camel engines now on your road are 
running about two million of miles per year with freight trains, 
at a cost of repairs of about 170,000 dols. per year. 

Agreeably to present experience, if the work which is now 
being done by the camel engines, was done by the ten-wheel 
engines, it would take double the number of engines, and double 
the cost of repairs in proportion to the work done. 

If it shall be said that the ten-wheel engines may take heavier 
loads than has heretofore been the case, this would involve a 
greater amount of repairs in proportion to miles run, and 
diminish the miles run per year, from the greater time required 
for repairs—this is manifest from the fact, that the three ten- 
wheel engines which have run with lighter loads have cost 
nearly fifty per cent. less for repairs per mile, and ran nearly 
fifty per cent. more miles in a year than the ten-wheel engines 
which have run with heavier loads. In this comparison it is 
important to bear in mind the fact of the use of a number of the 
camel engines for many months in carrying the materials for 
the road when it was being constructed over the Kingwood and 
the other tunneled mountain, and the carrying of the entire 
trade of the road for some four or five months over the King- 
wood mountain after the road was open for business, and before 
the tunnel was finished by the use of the camel engines, a large 
number of them being employed, bringing into constant use 
their very great tractive force the effect of which was as com- 
pared with the ordinary use of engines, to materially increase 
the repairs of the engines, in proportion to the miles run and to 
diminish the average number of miles run per engine per year, 
and to entitle the camel engines to a credit for a much greater 
amount of useful effect than appears in the company’s reports, 
by merely giving them credit for the number of miles run with- 
out reference to the character of their work, which when taken 
into account will go far towards making the average work of the 
camel engines equal to twenty-four cars per train over the road 
as ordinarily worked, 

If, however, it shall be contended that in the foregoing com- 
parison the average size of the trains assigned to the ten-wheel 
engines is smaller, and that those assigned to the camel engines 
is larger than has in fact been the case, I will, for the purpose of 
showing the superiority of the camel engines, when no such 
objections can possibly be made, suppose the average size of the 
trains of the camel to have been twenty cars and that of the ten- 
wheel engines to have been fifteen cars. Under this supposition 
the comparison would be as follows :— 

Usefu! effect produced per engine per year equal to the following number of cars 
hauled one mile. 

By the ten-wheel engines... — 0 235,515 

EE eee ee 345,620 

This is in the proportion of I to 1 47-100, or 47 per cent. in 
favour of the camel engine, or two camel engines would do as 
much work as three ten-wheel engines 

Average cost of repairs due to the hauling of cach long car 

one hundred miles by each kind of engine :— 

By the ten-wheelengine ... ... sss sso seo eee 

a ee ee eee ee ee 

This is in the proportion of 1 to 1 49-100 or 49 per cent. in 
favour of the camel engines. 

To make the average of the trains of the ten-wheel engines to 
be equal to fifteen cars, it would require, for the reasons before 
stated, that the passenger trains should consist of seven cars, 
the way trains of fourteen cars, and the stock trains of twenty- 
one cars, upon an average. I am quite sure it will not be con- 
tended that the average has been as large as this, and any one, 
who has been much about the Baltimore and Ohio Railroad 
must be satisfied that the average trains of the camel engines is 
more than twenty cars. It is a rare instance that they are seen 
with so small a train, and a common one to see them with 
doubled trains, as before explained, numbering from thirty to 
forty long cars. 

In connexion with this subject the following is deemed worth 
of consideration, It is notorious that in the working of the Bal. 
timore and Ohio Railroad there has been remarkably few acci- 
dents, causing injury to persons and property, as compared with 
the other great roads of the country. A fruitful source of acci- 
dent, especially on single track railroads, is derangement in the 
times of trains arriving at the points specified in the time tables. 
The greater the amount of business done on a road, the greater 
the liability of sueh derangement, and the more mischievous its 
effects. Asingle train getting out of time is liable to derange 
many others, and the evil increases rapidly. And since your 
road has been freer from accidents than other reads similar cir- 
cumstanced, it may be proper to inquire as to the causes, since 
there always is a cause for all such long continued good luck, as 
some would call it. Among the causes which enable trains to 
conform most nearly to the time tables on roads, the following 
stand prominent. First, a large surplus of steam generating 
power in the engines, to be always in readiness to gain any time 
lost by unforeseen occurrences, and to guard against the losing 
of time from bad fuel, unusually heavy pulling trains, leakage 
of piston tubes, or other steam or water joints, for such leakage 
will occasionally occur on long routes with heavy trains, with 
the best construction and management of engines. 

(To be continued.) 


63°13 dols, 





Bankrurrcy or Messrs. Fox, Henpersox, axnp Co,—Last 
Wednesday forenoon a fiat in bankruptcy was filed in the Birming- 
ham Court against Messrs. Fox, Henderson, and Co. ‘The bankrupts 
surrendered at tive o'clock in the afternoon before Mr. Registrar 
Waterfield, and received protection. The meetings were fixed for 
the 2nd and 30th of March, and an allowance of £10 per week was 
made by the court to each of the bankrupts, until they pass their 
tinal examination. The petitioning creditor was Mr. John Lord, 
merchant, of birmingham, and the solicitors to the fiat Messrs. Col- 
more and Leale. The bankruptcy has been caused by a creditor to 
the amount of £15,000 refusing to sign the deed of inspection. It 
seems that within fourteen days after the meeting of the 7th of No- 
vember last, the resolutions were signed by six-sevenths of the num- 
ber of the entire creditors, and but for the course taken by the party 
referred to, who, we may state, belongs to Derbyshire, the deed would 
have been signed by a similar number before the end of November. 
The absence of the signature of this Derbyshire creditor for £15,000 
alone prevented the necessary aflidavit being made, upon which leave 
would have been obtained to appear and defend the actions and plead 
the deed. The judgment in the French co **+ need not have pre- 
vented the certificate of the court being obtained—the claim being 
wholly disputed, and the belief being that the liability can be made 
out to be the other way on the case (as it must do before it can be 
recognised) coming before an English court. With reference to the 
French claim we understand that the inspectors have had before 
them a proposal to compromise the whole matter for a sum of £8,00u. 
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CALVERT’S MACHINERY FOR CLEANING AND CARDING COTTON, &c. 


PaTtENT DATED 31st May, 1856. 
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‘Tne nature of this invention consists, First, in the application of | the same. a is the feeding apron, 6, b, the feed rollers, to which a | 


one or more revolving drums furnished with combs for opening and 
gleaning cotton, &c. Secondly, in the application of a drum or drums 
with combs, in combination with a toothed cylinder, and other parts 


requisite to complete a machine for opening and cleaning cotton, &c. | 


Thirdly, the application of one or more working rollers to a toothed 
cylinder when employed for opening and cleaning cotton, &c. 
Fourthly, in an improved mode of constructing the grids for machines 
used in opening, cleaning, and carding fibrous materials, when em- 
ployed in combination with revolving cylinders or drums, or when 
employed in segments of circles. And, Fifthly, in making the feed 
rollers of carding engines, one with a plane surface, and the other 
with a toothed surface. 

Fig. 1 is a longitudinal section of a machine for opening and 
cleaning cotton, &c., and Figs. 2 and 3 are detached views of parts of 





| slow rotary motion is impartedin the ordinary manner; ¢ is a drum, 
| furnished with straight edges or rulers c', into which the teeth c* are 
| rivetted, or otherwise fixed to form combs; and c* is a sheet metal or 
other casing; to fill up the spaces between the rulers c! these casings 
| may be dispensed with; the teeth c*, and the rulers c', are so placed 
| that the points of the teeth project rather more from the circum- 
| ference of the drum than the outer edges of the rulers c!, consequently 
| the points of the teeth first penetrate the fibrous material and pre- 

pare it to be acted upon by the rulers in which the teeth are set. The 
| grid d, placed under the drum c,is formed of angle-shaped bars; the 

object of this peculiar shape is to obtain a sharp or nearly sharp edge 
| inclined towards the combs of the drum, and to afford increased 
| facility for the escape of dirt or other impurities mixed with the 

fibrous material carried forward by the combs c*, which fibrous 





GOLLOP’S METHOD OF EXCLUDING DUST, &., FROM DOORS & WINDOWS. 


PATENT DATED 20TH May, 1856. 














‘Tis invention relates, Firstly, to doors, and consists in adapting 
thereto vulcanised india-rubber or other suitable elastic tubing of 
small size to those parts of the door jamb against which the door 
rests or abuts when closed, and also to the lower rail of the door, so 
that the closing of the door compresses the elastic tubing, and obviates 
the objection attending “slamming of the door.” Secondly, the 
adaptation of the tubing to windows, glass show-cases, &e. 7 

Fig. 1 is a horizontal section of a door, showing the mode of 
adapting the elastic tubing thereto, and the position it would occupy 


in the jamb of the door, supposing the door to be open. Fig. 2 isa | 


horizontal section, through the lower rail of the door, showing the 
mechanism for compressing the tubing at the bottom of the door; 
and Fig. 3 is a longitudinal and vertical section, taken through 
the bottom rail and jamb of the door. Fig. 4 is a longi:udinal 
vertical section of a window sash and frame, one half being shown 
open and one half closed, showing the manner in which the elastic 


tubing is adapted thereto, and operated upon by the closing of the | 


sash. An important feature in this part of the invention consists in 
combining certain mechanism with the elastic tubing and the window 
sash,Uy which the lowering and entire closing of the sash causes the 
tubing to be forcibly pressed against the sides of the frame in which 
the sash slides or moves, thus effectually excluding the entrance of 


air, dust, &c. The upward movement of the sash relieves the pressure | 


of the tubing, and allows the sash to move freely in the frame. 
Fig. 7 is a section of the elastic tubing. Fig. 5 is a horizontal 
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| lever is connected to a sliding piece D, of which there are two of 
| similar construction to that shown in Figs. 4, 6, and 8 E is a 
| eheck spring, one end of which is fastened to the door rail, and the 


| other end is connected to the upper sliding piece D. The effect of this | 


| arrangement is as follows :—When the door is open the tubing C is 
| flush, or nearly so, with the top and bottom rails of the door, so as to 
| enable it to open freely ; but upon closing the door, the projecting 
| part 6 of the bell-crank lever B, coming into contact with the door 
| jamb, causes the other arm of the lever to be moved. and with it the 
| sliding pieces D, D, by which the tubing C is forcibly pressed and 
held by the catch of the lock. Upon opening the door, the spring E 
draws back the sliding pieces D, D, thus allowing the tubing to retire 
free from the floor or upper part of the door jamb, or both, as desired 
The mode of excluding dust, &c., from windows is shown at Figs. 

4 and 8, which mode is also applicable to the construction of glass 
show-cases, &c. At Figs. 4 and 8 Dis a window frame; E and G 

| are window sashes fitting thereinto. The edges of these sashes have 
| grooves formed along them, as at d; Fig. 5, into which are placed 
| two sliding pieces of wood or metal H, 1, of the shape exhibited at 
Figs. 4, 8, and 6. The bottom of each of the grooves d are hollowed 

| out to receive the parts A of the pieces H, these pieces being connected 
| together by a piece of elastic K and pieces of wood or metal a, a, 
which pieces take loosely into recesses c, c, formed in each of the 
| pieces H, I, as shown at Fig. 6. Lis a piece of elastic tubing of 
the shape shown at Fig. 7, the part a of which is securely fixed by 


section of one of the rails of the window sash, showing the position of | screws or otherwise to a rebate formed on the edge of the window 
the groove init. At Fig. 1 A, A, is the door frame, to which is | sash, so that when the parts are in the position exhibited at Fig. 
hinged the door B in the ordinary way ; C is a piece of elastic tubing | 4 the surface of the elastic material is flush, or nearly so, with the edge 
of the shape exhibited in cross section at Fig. 7. This tubing is | of the sash frame. The above arrangement is employed at each side 
securely fixed by the parts a, a, to the sides and top"of the door | of each sash, the top edge of the top sash and the bottom edge of the 
jambs, and under part of the door ; or, if desirable, the elastic tubing | bottom sash simply having a groove or rebate formed therein to re- 
may be fastened to the door B. By this application of the elastic | ceive about half the diameter of the elastic tubing L. It will be seen, 
tubing it will appear evident that the shutting of the door will com- | upon referring to Fig. 4, that one end of each of the sliding pieces 
press the tubing, and thus exclude draughts at the sides of the door, | H projects below the edge of the lower sash. The object of this will 
and obviate the noise secasioned by slamming doors. If necessary, | be understood by supposing the lower sash to be up, as at Fig. 4, 
draughts of cold air may be prevented from entering at the top and | and the pieces H and I to be in the position there shown, then there 
bottom of the door by arranging the elastic tubing C, and operating , will be no pressure or binding of the sash in the frame But upon 
upon it by mechanism shown at Figs. 2 and 3, where A marks the | closing or pulling down the sash, the projecting parts i of the pieces 
bottom rail of a door; B, a bell-crank lever connected by a pin ina | H, coming into contact with the bottom part of the sash frame, will 
recess formed in the edge of the door to receive it, one end of this lever | force such pieces along the grooves d; and the piece I being prevented 
protrudes through a hole in the door rail, and the other end of the | from moving laterally, the effect of the sliding piece H will be to 





| material is taken off these combs by the combs e* of the drum e. The 
fibrous material is delivered by the combs e to the fine toothed 
cylinder g, which is similar to that referred to, in Barlow’s specifica~ 
tion, dated 2nd September, 1854; in this instance the fibrous material 
is carded off the combs e? by the cylinder g, the ruler or straight 
edge of each comb serving to hold up the fibrous material while it is 
| being carded off by the toothed cylinder g. The motes, seeds, or 
| other impurities projecting beyond the teeth of the fine toothed 
| cylinder g are struck off by the revolving guard & (which is made in 
| the manner described in the patentee’s specification, dated 18th 
January, 1849), and drop on the drum c, and then into the box j 
| through the grid d. 
| _ The roller g, which is covered with fine teeth, may be applied to 
the circumference of the cylinder g, acting like a worker for more 
| effectually opening the fibrous material. Two or more rollers, similar 
| tog, may be applied to the cylinder g, if requisite. The fibrous materia} 
| is stripped from the roller g and cylinder y, by the beaters A and 
| brushes A!, or by a brush of the usual construction. The grid i is 
| placed under the beaters and brushes / and h', to allow the fine dirt or 
| other impurities loosened from the fibrous material to drop on to the 
| drum e, and through the grid / into the box 7. The fibrous material 
| passes from the beaters and brushes h and A', over the table /, to the 
| perforated cage m, which delivers it over the incline x, into a suitable 
| receiver; or, the fleece of fibrous material, thus produced, may, if 
| preferred, be made into a lap by a lapping machine, similar to those 
usually applied to blowers. In some cases it is desirable to pass the 
| fibrous material two or more times through the machine. The work- 
ing parts of this machine are surrounded by a casing, through which 
air isadmitted at 0. The fanp is to produce a partial vacuum in the 
cage m, in the ordinary manner. 
| Inplacing the combs on the circumferences of the drums c¢ and ¢, 
care should be taken that all the c? and e?, do not revolve in the same 
| vertical plane, but that they should be equally divided, so that they 
| may act evenly on the fibrous material brought forward by the feed- 
| ing rollers. It is preferred to place a greater number of combs 
{on the circumference of the drum e, and to make the teeth 
| e? finer than the teeth c?, but in other respects the drums are 
| similar; the grid f placed under and partly round the drum ¢, 
|is made of bars similar to those in the grid d. The arrows 
in the illustration indicate the direction in which the various 
| parts revolve. ‘The relative velocity of the various parts depends 
| very much upon the material to be opened and cleaned; as a 
general rule, it will be sufficient to state that the circumference of 
| the drum e, should move at twice the velocity of the drum ¢, in order 
| that the fibrous material brought forward by the combs c? may be 
stripped and carried forward by the combs e. The drum ¢ may be 
| put in motion by a strap passing around a pulley on the axle of the 
drum, and the other parts of the machine may be driven by the 
straps and pulleys indicated by the dotted lines in Fig. 1, or toothed 
| wheels may be employed instead of straps and pulleys. When only 
| onedrum with combs is employed, the drum ¢ is placed in nearly a 
| vertical position under the cylinder g, the drum ¢ is dispensed with, 
; and the other parts of the machine remain nearly as shown; the 
| patentee, however, prefers the arrangement shown. 

The improvement in carding cotton and other fibrous material con- 
sists in making the upper feed-roller (when no licker-in is employed) 
with a plane surface, and in making the lower feed roller with teeth, 
| made on the same principle as those on the cylinder marked g, in 

Fig. 1. By this arrangement the fibrous material is carded by the 

main cylinder over the plane surface of the upper feed-roller. When a 
| licker-in is employed, the position of the feed roller is reversed, and 
| the licker-in draws the fibrous material over the plane surface of the 
| lower feed roller. 











force the pieces a, a, into a straight line, as at Fig. 8, thus pressing 
the elastic tubing L close against the sides of the sash frame, thus 
forming an air-tight joint at such part. This mode of operating 
































upon the elastic tubing applies also to the top sash when moveable, 
the two sashes being held in that position by a catch of the ordinary 
kind placed at the meeting rails of the two sashes; it also applies to 
glass show-cases, &c. 


OMNIbusEs Vv. RarLways.—The Manchester City Omnibus Com- 
pany have started a line of eight omnibuses between that city and 
Stockport, to run daily in competition with the London and North- 
Western Railway. The speculation has been under consideration 
before, but the immediate cause of the present undertaking is an 
attempt made this year by the railway company to compel the 
holders of contract tickets to get into and leave the carriages only at 
the termini specified in their contracts. Hitherto a contractor, pay- 
ing the whole distance between the two towns, held himself at liberty 
to get up or down at any intermediate stopping station. The omni- 
buses are handsome, spacious, and comfortable, the inside being equal 
to most first-class railway accommodation, while the fare is only two- 
thirds, the omnibus fare inside being 6d. for the six miles, while the 
charge by railway, first class, is 94. The second class railway is 6d., 
and third class 4d., while the omnibus outside fare is 4d. The rail- 
way transit is much more rapid, but, as the stations in bo.h towns 
are some distance from the centres of business, the omnibuses have an 
advantage by running to those points which gives them nearly an 
equality in point of time. 
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LAKIN, THOMPSON, AND FITTON’S SPINNING MACHINERY. 
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Tus invention relates to several improvements in self-acting and 
hand looms and slubbing and roving frames, a description of which 
we have already given amongst the abstracts of specifications. We 
now give some of the main features of the invention and those which 
more particularly require illustration. 

These improvements relate to certain apparatus for lubricating the 
spindles in spinning mules, roving frames, and other machines used 
for preparing and spinning cotton and other fibrous substances, and 
also for lubricating bushes, journals, shafts, and other parts of ma- 
chinery and mill gearing, such bushes, journals, shafts, and other 
parts being placed upright, or at moderate degrees of inclination. 

In the illustrations Fig. 1 is a sectional elevation of a mule spindle, 
with the bolster or bearing for it, and the reservoir or receptacle 
fer containing the lubricating material attached thereto. On the 
spindle K is fastened or formed the receptacle K', to contain the oil 
or other lubricating matter, and this receptacle is made to extend 
some distance up the outside of the bearing K*. The oil or lubri- 
cating matter should in all cases be sufficiently high in the receptacle 
to be a littie above or in contact with the lower part of the bearing. 
The oil is put in at the top of the bearing in the usual way, and runs 
down between the spindle and the bearing, lubricating them in its 
passage, but the superfluous oil, instead of running to waste down the 
spindle, passes into and is retained in the receptacle. The oil in the 
receptacle, when the spindle is in motion, will be found to ascend 
between the spindle and the bearing, and lubricate them. Fig. 2 is 
an elevation of part of an upright shaft, with pedestal and oil recep- 
tacle attached. For upright shafts on which there are bosses, or in 
other cases where it is found more convenient, the cups are formed in 
two pieces, as shewn in Figs. 3 and 4, fastening them together with 
bolts or set screws. On the shaft L is fastened the receptacle L', so 
placed that the bottom part of the step of the pedestal L* enters 
therein, leaving a small space between the bottom of the bearing and 
the bottom of the receptacle. The oil is poured into the top of the 
step and runs down into the receptacle, and must be sufficiently high 
in the receptacle to be a little above or in contact with the lower part 
of the bearing. Such being the case, it will be found that when the 
shaft is in motion the oil will ascend between the step and the shaft, 
and lubricate them. Though this part of the improvements is shown 
in that form in which the bush or bearing is stationary as applied to 
a mule spindle and to an upright shaft, it will be evident that the 
same may be applied to lubricate the spindles of throstle frames and 
other machines used for spinning and preparing, and bushes, journals, 
and shafts generally, whether they are placed upright or at a mode- 
rate degree of inclination, where the bearings or parts to be lubricated 
remain stationary. The following description relates to the improve- 
ments as applied to lubricate bushes on spindles or shafts when one 
bush rotates within another. They are shown as applied to the 
spindle of a roving frame. Fig. 5 is an elevation, partly in section, 
of part of some of the parts connected therewith. On the spindle M 
is the bush w, having at its lower end a reservoir or receptacle, formed 
to contain the oil; this bush rotates within the bush or bearing 
u! fixed in the lifting rail, the lower part of which bush or bearing 
passes into the oil receptacle of the rotating bush vw. The braid or 
bobbin wheel M! passes over and is fastened to the bush u, and rotates 
with it. A small groove or channel is cut in the inside of the braid 
M!, down which the oil is poured, and the upper part of the bush 
ul is recessed, to allow the oil freely to enter therein, and to pass down 
another small groove cut in the inner side of that bush to the recep- 
tacle below. The surplus oil, if any, accumulates when working in 
the recess at the upper part of the bush w'; a portion of the surplus 
oil will pass through a hole formed at the level of the recess in the 
revolving bush to lubricate the spindle. To aid the oil to ascend from 
the receptacle, a small spiral groove is cut in the inner side of the 
stationary bush w'. This spiral groove is cut in the contrary direc- 
tion to that in which the spindle rotates. In this case, as in those 
before mentioned, the oil in the receptacle must be a little higher 
than the bottom of the bush w!, and when the bush w is put in mo- 
tion the oil will ascend between and lubricate it and the bush u'. In 
the preceding description the reservoirs or receptacles for the oil, or 
other lubricating material, appear of such forms as the patentees con- 
sider best adapted to the several applications shown, and most 
calculated to prevent the oil being thrown out during the revolution 
of the receptacle with the spindle shaft or bush to which it is attached, 





but they state that the peculiarity of form which they consider es- | 


sential is, that the orifice or opening of the reservoir or receptacle 
should be made as small as can conveniently be without preventing 
the free passage of the oil between the edge of the orifice and the 
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outer surface of the bush or other part within the receptac le, the 
distance between which may be slightly varied, according to the size 
or kind of the parts to which the receptacle is applied, and to the 
speed at which the receptacle revolves, as the greater the speed is the 
more important it is that the orifice of the receptacle should be di- 
minished as far as convenient. 

Another part of the invention is an improved apparatus for 

lubricating spindles in such preparing, spinning, and other machines 
in which a lifting rail is used, and consists in attaching to the bush 
or rail a tumbler or weighted lever, one end of which is made open or 
in the form of a clip, within which is affixed a piece of flannel, felt, 
or other absorbent material, kept moistened with the vil or other 
lubricating material employed, the tumbler being so fixed that the 
| weighted end will cause the felt to bear against the spindle or shaft 
intended to be lubricated. In Fig. 5, O represents a tumbler or 
weighted lever, the lower part of which, O', is made in the form of a 
clip, within which is affixed a piece of flannel, felt, or other absorbent 
material. The hoop O? fits on the lower part of the stationary bush 
u', and is fastened thereto by the screws O*, and on these screws the 
tumbler O swivels loosely. The weighted end of the tumbler O must 
be sufficiently heavy to cause the felt to bear against the spindle or 
other part to be lubricated, whereby the oil or lubricating matter 
alaced on the felt will be imparted to the spindle or other part to be 
lubricated. The tumbler O, hoop O02, and screws O°, are shown de- 
tached in Figs. 6, 7, and 8. Instead of a weight a spring or other 
mechanical equivalent may be employed, to cause the felt to bear 
against the spindle, or the felted clip may itself be made sufficiently 
heavy to effect this end, and, if more convenient, the tumbler may 
be affixed without the hoop. 

Another part of the improvements consists in forming studs, 
whether to be applied in such preparing and spinning machines as 
aforesaid, or in machinery for other purposes, partly of wrought iron 
and partly of cast iron, the bearing portion of the stud being a tube 
or other hollow piece of cast iron, titted on and fixed to its place by a 
bolt or screw of wrought iron. In Fig. 9 T is the bearing portion of 
the stud I", the collar T?, the part that fits into the slot in the frame 
or other part to which the stud is to be fastened by means of the 
screw T*, which is made of wrought iron, the other parts described, 
T, T!, and T’, being of cast iron. 


SMITH AND KALTHOFF’S IMPROVEMENTS IN 
ECONOMISING FUEL IN LOCOMOTIVE AND OTHER 
ENGINES. 

PATENT DATED 9TH JuNE, 1856. 
| Tuksk improvements consist in adapting to the fire boxes of locomo- 
| tive engines certain blowing apparatus, for the purpose of supporting 
| combustion of the fuel therein, and of regulating at discretion the 
| degree of activity of such said combustion, by which coals may be 
employed as the fuel, instead of coke. 
kig. 1 is a longitudinal and vertical section of a locomotive engine, 
and Fig. 2 is a sectional plan. A _ is the fire box, at the front part of 
wléch, and about six inches from the bottom, are formed four or more 
openings, into each of which is fixed a socket B of copper or other 
suitable metal, which may be connected watertight to the fire box 
in any convenient manner. Into each of the sockets B, is inserted 
loosely a taper pipe or tuyere C, such as is commonly used in smiths’ 
| forges, the pipes being each separately connected to and suspended 
from the footboard D of the locomotive by hooks E, E, by which 
such pipes can be readily attached to and detached from the fire box, 
| when necessary. ‘The larger ends of the pipes C, C, are each con- 
nected, by a piece of elastic tubing G, with a box H, which allows 
for the play of the buffers or other side or lateral movement of the 
tender or engine, the box being either fixed to or formed upon the 
tender of the locomotive, when the tender is situated at the rear end of 
the locomotive. The blowing apparatus which isemployed and which 
has been found to answer well in practice, is composed of two flaps 
a, a, placed within the box H, and connected thereto by a pin I, 
which is the fulcrum upon which they move for opening and closing 
| the same, by means of a system of lazy-tong levers K. Lis a rod 
| connected to the levers K, and working through a guide M, the red 
being at the control of the engine-driver and fireman. By pulling 
the rod L, the flaps a, «, will be closed against the shoulders 4, /, and 
| the blast shut off, and a reverse movement of the rod will open the 
| flaps, or they may be adjusted so as to leave any desired extent of 
| opening by which the blast can be regulated to aniccty. The blast 
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or current of atmospheric air may be produced by an ordinary blow- 
ing machine or fan connected with the box, and worked by a band 
passed over a rigger on the axle of the tender; or the fan or blowing 
machine may be worked in any other convenient and suitable manner. 
In adapting these improvements to locomotive and otherengines, it is 
not actually necessary that fire bars should be employed, as by the im- 
proved mode of supplying air to the fuel, the bottom of the fire box 

















might be entirely closed, and it is only for the sake of convenience of 


clearing out the fire box that a narrow grating M is employed, com- 
posed of tire bars so constructed as that one end has a rod m pussed 
through them serving as a hinge, whilst at the other end the bars are 
formed hooked, as at x, and such hooked parts rest upon a rod o, the 
ends of which, as also of the rod p, are fixed in and supported by 
brackets q, only one of which is shown. By these means the fire bars M 
and plate r. which encloses the bars, are kept in proper position during 
the working of the locomotive. It is desirable, however, upon first 
lighting the furnace fire, and previous to starting the locomotive, to 
let down the play 7, to allow atmospheric air to pass through the 
fire bars for kindling the fuel thereon, after which the plate may be 
closed, so that when the locomotive isin action the blowing apparatus 
will furnish the necessary quantity of atmospheric air to the fuel in 
the fire box. 


Cursese Customs THE AntTIPCDES OF ENGLIsH.—The very 
striking contrarieties in comparison with our own is amusingly 
given in the following extract from a work published at Macao :— 
“On inquiring of the boatman in which direction Macao lay, I was 
answered in the west-north, the wind, as 1 was informed, being eust- 
south. We do not say so in Europe, thought ] ; but imagine my 
surprise when, in explaining the utility of the compass, the boatman 
added, that the needle pointed to the south. Wishing to change the 
subject, | remarked that I concluded he was about to proceed to 
some high festival, or merry making, as his dress was completely 
white. Hetold me, with a look of much dejection, that his only 
brother had died the week before, and that he was in the deepest 
mourning forhim. On landing, the first object that attracted my 
notice was a military mandarin, who wore an embroidered petticoat, 
with a string of decdsround his neck, and who, besides, carried a fan ; 
it was with some dismay I observed him mount on the right side of 
his horse. On my way to the house my attention was drawn to 
some old Chinese, standing on stilts, some of whom had grey beards, 
and nearly all of them huge goggling spectacles; they were delight- 
edly employed in flying paper kites, while a group of boys were gravely 
looking on, and regarding the innocent occupation of their seniors 
with the most serious and gratified attention. Desirous to see the 
literature of so curious a people, I looked in at a book store. The 
proprietor told me that the language had no alphabet, and I was 
somewhat astonished, on his opening a Chinese volume, to tind him 
begin at what I had all my life previously considered the end of the 
book. He read the date of the publication—‘ The fifth year, venth 
month, twenty-third day.’ We arrange our dates differently, I 
observed ; and begged that he would speak of their ceremonials. He 
commenced by saying, ‘ When you receive a distinguished guest, do 
not fail to place him on your /eft hand, for that is the seat of honour ; 
and be cautious not to uncover the head, as it would be an unbecoming 
act of familiarity.’ Hardly prepared for this blow to my established 
notions, 1 requested he would discourse of their philosophy. He re- 
opened the volume, and read with becoming gravity, ‘The most 
learned men are decidedly of opinion that the seat of human under- 
standing is the stomach!’ On arriving at my quarters, | thought 
that a cup of ‘ Young Hyson’ would prove refreshing, feeling certain 
that, in this at least, I should meet with nothing to surprise me ; 
imagine my astonishment when I observed that the ‘ /uvourite leaf” 
the Chinaman was about to infuse looked quite difierent to any I had 
ever seen, it being in colour a dull olive, having none of the usual 
bloom on its surface. I remarked on its appearance, when my at- 
tendant quietly said that they never use painted tea in China, but as 
the foreigners pay a better price for it when the leaves are made of one 
uniform colour, they of course had no objection to cover them wiih 
powders. On drinking the infusion made from the pure /ea/ 1 at 
once resolved to become a convert to this fashion, leaving the other 
Chinese customs for future consideration.” 

Reception or M, Bior into THE Frencu AcAvEMy.—The cere- 
mony of the reception of the distinguished savant M. Biot into the 
French Academy took place on the 5th inst. M. Biot is the successor 
of the historian, M. de Lacretelle, recently deceased. As it was 
known that M. Guizot would pronounce the discourse of reception 
great interest was attached to it. Indeed, on few occasions has se 
numerous an assemblage met within the walls of the Academy, 
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SOCIETY OF ARTS. 
Wednesday, February 11, 1857. 
ABSTRACT OF A PAPER ON THE APPLICATION OF RAILS FOR 
HORSE TRANSIT IN THE STREETS OF LONDON, &c. 

By W. Bripczs ADAms. 
Factury of transit may be taken as a convertible term for civili- 
sation. The earliest and cheapest transit being by water, the 
earliest settlements of mankind were consequently along the 
banks of rivers. When the banks happened to be high, as the 


the difficulties they had to contend with, practically accom- 
plished great results. ' 

A rail should be—having regard to the load on it—so wide as 
to prevent lateral deflection, and so deep as to prevent vertical 
deflection in itself, and it should have so much surface bearing 
as to prevent it from sinking in the ballast. : 

But it is not necessary in all cases that the haulage on rails 
should be performed by steam, though in most cases that is the 
cheapest mode of traction. The steath railways in the United 
; States have given rise to horse railways through cities and towns. 





site of old London within the walls, then the conditions of | They began in a peculiar manner. 


health as well as transit were attainable When low, as in the 
marshes of Kent, Surrey, and Middlesex, then of necessity the 
conditions of health were difficult of attainment. sal 

A more beautiful site for a great city could not well be imagined 
than this of London, having regard to so large a population The 
hills or high levels of Middlesex, on the one side, and the hills of 
Surrey on the other, are the true sites for North and South 
London—the dwellings of health. The river flats are the garden- 
grounds laid out by nature, with the broad river rolling between 
for transit and drainage ; space for air—space for exercise and 
recreation in fine weather—and for intersecting roads com- 
municating with north and south. With the constant increase 
of population, the Surrey hills will assuredly be covered with 
dwellings, with the site of the Crystal Palate as 4 nucleus, and 
the expansion of London, with the increasing light of knowledge, 
will take the direction of the high grounds and go out of the 
low river levels, if the means of transit be facilitated. It is, 
therefore, the interest of the owners of estates eligible for build- 
ing purposes thoroughly to understand the best modes of transit. 

Leaving the courses of the rivers, the earliest roads were 
tracks for horses and other animals. When the loads grew too 
heavy for the horses, sledges were substituted, and the sledges 
were subsequently converted into carts by the application of a 
roller beneath them, similar to the crushing roller of the 
modern farm. The roller, from its great friction on the surface 
of the ground, then assumed the form of a pair of wheels fixed 
on a shaft, which revolved in bearings like the rowlocks of a 
boat. Such are the existing wine carts of Spain, Portugal, and 
other countries; and, curivusly enough, such are in principle 
the wheels and axies of our modern railway carriages. ‘The Por- 
tuguese cars have inside bearings, and railway wheels have 
sometimes inside and sometimes out-ide bearings. 

The peripheries of railway wheels are conical in opposite di- 
rections, and that they rest upon the two rails with the guiding 
flanges between them Therefore, on a straight line, the rolling 
movement will so adjust themas to keep the bearing on equal 
diameters. If the line of rails be a curve, the wheels will move 
to right or left till their bearing diameters correspond to the dif- 
ference in length of the outer and inner curve of the rails sup- 
posing that the piay between the flanges and the rails be suffi- 
cient to permit the lateral movement But this is on the suppo- 
sition of a single pair of wheels, with perfect freedom. If two 
or three pairs of wheels be attached to a single carriage, their 
free movement will be impeded. 

The earliest roads were the simple surface of the earth 
When worn into ruts, a new and parallel track was taken, and 
then another and another. 
Pampas of La Plata and the steppes of Russia are examples of 


The American railways, it is well known, were made to run to 
and through towns and cities, instead of to them only. It was 
deemed necessary to run round street corners. The first enginé 
was ordered in England, and was built by Messrs. Robert 
Stephenson and Co., at Newcastle-on-Tyne, with the require- 
ments of going round a sharp curve. It was, therefore, con- 
structed as a two-wheel engine, with a swivelling truck on fout 
low wheels in front. This kind of truck, used in the workshop 
to carry large castings, was known under the euphonious nameé 
of a “ bogy.” 

A Frenchman imported the plan to Patis, and it is probablé 
that it will become an universal Continental practice. But it 
has not been done in England, not done in London, in Mati 
chester, or other great towns, where the amount of traffic seems 
imperatively to call for the introduction of the system. Why 
has it not been done? 

The answer is plain. The whole thing is so simple and easy, 
and the outlay needed so smal], that there is no scope for 
either lawyers or engineers. There are neither bridges or works 
to execute, nor, if managed rightly, any Act of Parliament to 
obtain, and no large number of persons to be interested 

Revisiting England in 1826, where the steam-locomotists on 
highways were earnestly at work, the subject attracted much of 
my attention, and I very soon came to the conclusion that 
steam could not work to advantage upon gravel or macadam, and 
that the first thing to do was to lay down stone slabs or iron 
rails. But there was a prevalent crotchet about adhesion, and 
an unfortunate insufficiency of purse amongst the projectors, 
and an utter unpopularity amongst all those connected with 
horseflesh The legislature liberated the lvcomotis's from tolls, 
but road trustees and surveyors were free to bury the wheels 
to their axles in loose road metal, and ostlers at public houses 
demurred to supplying pails of water to other than their own 
horses. The late Mr. Walter Hatcock, in spite of all obstacles, 
was finally successful in running 4 steam-carriage as an omnibus 
from Paddington to the Bank and back during a period of four 
months, and then the struggle ceased. To have made it suc- 








What are called wheel roads in the 


this. But this kind of accommodation was only available on | 


broad plains, with land of little or no value On valuable land, 
or in mineral districts or rocky valleys, it was needful to repair 
the tracks when worn, Where stone existed, the obvious 
method was to break it into small pieces, and throw it int» the 
ruts, as was the case in Derbyshire and elsewhere, and this no 
doubt was the earliest kind of macadam 

In the coal districts of the North, where land was valuable, it 
became the practice in opening a coal-pit to hire a “way 
leave,” or right of way, or leave a way open which, if the pit 
worked out, could again be used for cultivation or grazing. 
If the ordinary ground was used to travel on, a horse could only 
draw about 17 ewt. of coals, and to amend this the earliest 1ail- 
ways were devised, vis., a system of cross sleepers, placed two or 
three feet apart, and on these were trenailed down longitudinal 
wooden rails, squared to a section of six inches broad by five 
inches deep, the gauge of way being four feet. On these 
wooden rails, which formed asubstructure, were trenailed down 
other pieces of timber, which could be taken away and replaced 
when worn. On this kind of railway a horse could draw 42 ewt., 
or two-and-a-half times the load of the ordinary road. The 
introduction of these roads took place about the year 1600. It 
was, of course, necessary to level the ground beneath and around 
the timbers for the horses’ feet, and this therefore constituted 
the first invention of railways, an invention forced on by the 
absolute necessity of a continuous stream of traffic which 
ordinary roads were unequal to. 

The wear of the timber begot the practice of covering it in 
arts with plates of iron, in strakes like the tyre of a wheel. 
= etheceed cast-iron plates were used, of an angular form, 

stretching from sleeper to sleeper, an elevated rib rising from a 
flat plate fastened down to the sleepers, the ribs being either 
inside the wheels or outside, This kind of rail was cailed the 
tramway, either from the name of the engineer who first used it, 
Mr. Outram, or from the fact of its trammelling the wheels to 
their path. The objection to it was the facility of dirt lying on 
it impeding the path of the wheels. 

This ultimately gave rise to the invention of the edge rail, 
ie. the rail projecting above the surface of the ground, and 
without a guiding flange, which was applied to tie wheel 
instead. The forms of the rails were various, either with 
a broad flat base, spiked down upon sleepers, such as is ccmmonly 
used in the United States, a bridge rail, usually screwed down 
upon sleepers, a rail with a broad head but narrow base, to pro- 
vide which a cast iron chair is used, or a double-headed rail, also 
used with a chair, and intended for reversal upside down when 
worn. 

All these systems of rails, whether tramways or edged rails, 
project above the surface, and the wheels are guided by both 
rails, and cannct be guided by one rail only, or they would 
run off. This fact involves a very complicated arrangement of 
what are called awitches and points, and crossings, when 
required to move a train from one line of rails to another—a 
system which involves also great expense in repairs, and con- 
siderable risk of getting off the line, in case of any irregularity 
at high speeds, 

The fact of projection above the surface and the speeds used, 
led to a pth. impression that railroads must be distinct roads 
from highways, and that it would be impossible to use the same 
road for both purposes. Yet even upon the railways the fact 
was practically demonstrated to be otherwise, for at what are 
called level crossings the spaces between and outside the rails 
aré boarded over to the level, to allow ordinary vehicles to pass 
over them. Itis true that this involves a greatly increased ex- 
pense. 


In years past, before edge railways existed, I was familiar 
with many of the locomotists who advocated and practised the 
use of steam carriages on common roads, and who, considering 


cessful, there was needed, not one, but twenty steam-carriages 
at Jeast, with station houses, water cranes, coke depdéts, and 
—rails. And all this needed a company and capital, which 
were never got together, as the scheme did not acquire popu- 
larity. 

Rails on common roads being a favourite subject, I constantly 
advocated them in print and words. About the year 1843 I 
wrote an article in the Westminster Review, in which I advo- 
cated laying down rails in streets, flush with the surface. In 
1845 I advocated the same general system. In 1849 I published 
a pamphlet, entitled “ The Iron Ways,” which was reviewed in 
the Times and Spectator, and the railway periodicals, In Janu- 
ary, 1850, I published a little work, entitled “ Road Progress : 
the Amalgamation of Railways and Highways for Agricultural 
Improvement and Steam Farming ;” treating of highways, rail- 
ways, steam carriages, turnpike roads, railway wheels, and farm 
railways ; and in December, 1850, I read a paper, advocating the 
system, before the Society of Arts, in which I stated :— 

“It would be easy to convert the turnpike roads into a system 
of practicable railways, by inserting rails level with the surface, 
to travel on at stage coach speed by steam. This arrangement 
would place the whole of the agricultural districts of England 
in a rapidly improving condition, the farms at one end of the line 
and the markets at the other. The ordinary traffic would not 
be interfered with by this plan of rails, as vehicles could cross 
and recross them.” 

In 1851 an attempt was made by Mr. Thomas Wright to get 
up a company to make street railways, but without success, 

Even supposing the street railway, 7.¢., the permanent way, to 
cost as much as the steam permanent way, 7.e, about £2,000 
per mile single way, still it would be a source of great economy 
to make it, 

The structural detail is a matter of great importance. The 
requisite conditions are—first, strength to resist violence; se- 
condly, simplicity of structure and fewness of parts; thirdly, 
sufficiency of depth and width to give vertical and lateral resist- 
ance, and continuous strength at the joints; fourthly, facility in 
laying down, maintaining, and replacing; fifthly, non-interfer- 
ence with access to drains and sewers, and water pipes below ; 
lastly, economy in cost. 

For ordinary wheels, my plan is as follows :—The common 
double T rail used on the narrow gauge railways is 5 inches in 
height, and 24 inches in width. It is connected together at the 
joints by a fished joint, iron fishes fitting in the lateral channels, 
bolted by four cross bolts. 

In practice the wheels of the locomotives with six tons dead 
weight on them, abrade the upper surface, while the lower sur- 
face is damaged in the chairs. But the side channels remain 
intact. I therefore take the rails and lay them down flat, bolting 
them at the joints to a block of cast iron through the fish bolt 
holes, the same block being provided with a horizontal hole, in 
which is received a tie or gauge bar, connecting the two opposite 
rails together. These rails, 15 feet long, are laid in the ground 
flat with the surface, and the tie-bar, buried below, keys them 
down. As the greatest load that can come upon them is one ton 
per wheel, instead of six tons per wheel in the vertical position, 
the strength will be more than ample. 

There is another consideration, their bearing surface on the 





ground to prevent the rails from crushing in. As usually laid 
on railways, the bearing surface is formed by the sleepers. Ina 
first-class cross sleeper road the sleepers are spread three feet 


| apart; the practical bearing surface of each sleeper is about six 


feet, which 1s about two feet per foot run of the two rails. The 
two rails laid flatwise give a bearing surface of 10 inches per 
foot run. If, therefore, two feet be equivalent to 12 tons on two 
wheels, 10 inches will be more than ample for two tons on two 
wheels. In the case of the locomotive, the bearing is two inches 
per ton ; in the case of the street traffic it is five inches per ton ; 
and the lateral strength of each rail is increased from 2 inches 
to five inches, They would be competent to engines with not 
more than two tons on each wheel. 

In the channels of these rails the ordinary omnibus wheels 
can run, and supposing the gauge the same, ordinary railway 
wagons could run equally well, the wheels running on their 
flanges instead of their tracks. 

In the tramway, and the edge railway, both rails are essential 
to keep the wagon in track. But it is worthy of remark that 
in these channel rails one rail only will serve for guidance, and 





the opposite rail may be a simple plane surface. Considerable 





lateral friction may be avoided by this arrangement, as it will 
permit of slight inaccuracies of gauge in the omnibus wheels. 

There is one disadvantage in the channel rail,—dirt may get 
into it, which will not rest on the edge rail. This may be 
obviated in two ways ; a spring scraper may be attached to the 
vehicle, and smart lads from the red or blue Shoe Brigade might 
be selected and provided with a crooked stick each, to patrol the 
line. 

It is obvious that ordinary omnibuses running on these rails 
would be in no difficulty ; if requiring to turn off and run on 
ordinary roads, they can easily be turned out of the rail channels 
without any necessity of points and goa, or any of the 
expensive paraphernalia needed on railways by reason of the 
great weights. 

I propose to lay the stones at an angle of about 45°, one upon 
another. 

It is essential, also, that brakes should be uséd for the purpose 
of stoppage or for retardation on inclines, and very simple 
mechanical means may be rendered availablé to facilitate the 
transit up inclines. 

Supposing single lines to be used in the first instance, it will 
be desirable at intervals to make turns out. These may be ofa 
horse-shoe form, so that the carriage, guided by the wheels on 
one side, will turn round in a circle. 

So far as regards the conversion of the ordinary double T rail 
to streets and roads; but there is another rail also Well adapted 
to the same purpose, and possessing greater nattiral strength— 
the bridge rail. For street and road purposes it is reversed, 
with the groove above, resting on the bottotf and the side 
flanges, At the joints the connexion is made by 4 chafihel-formed 
iron casting, bearing beneath the flanges and bolted through the 
crown of the rail. A tie-bar passing horizontally through the 
casting connects the two opposite rails togethet. 

The wheels to run on this kind of rail will require flanges in 
the centre of the breadth of the tyre. But it i8 hot necessary to 
have flanges except on one side of the carriage ; the opposite side 
may be plain tyres. A spring scraper will beep the grooves 
clean, or a boy can be employed. All the other arrangements 
will be same as before described with the doublé T rail. 

These rails are 6 inches wide each, and abotit 34 deep, there- 
fore the bearing surface of 12 inches should be equivalent to six 
tons, or three tons per wheel. 

Ordinary wheels could not run on these bridge rails, but light 
engines could, in suburban districts, or on railway branches. 

It is obvious thet convenient carriages, similar in construction 
to rail. ay carriages, could be used on these lines, but without 
the necessity for their great dead weight. 

The following is an extract from “ Road Progress” bearing 
upon this subject :— 

“Of the value of an alliance between highways or turnpike roads and rail- 
ways, some idea may be formed by calculating the difference between two 
thousand pounds per mile laid out on the highway to connect Nine-elms 
with Londun-bridge station, and the sum actually expended to get from Nine- 
elins to the Waterioo-road, half way to London-bridge, only substituting one 
inconvenient ter:ninus for another, 

* Now, supposing such junctions formed, and that rails be laid down on 
the roads leading to the town, direct railway wagon communication is 
obtained, From these towns the parish roads diverge, and rails laid on them 
might be carried direct into the farmyard. Here, then, we have the produce 
at one end of the line and the metropolis or other town at the other end. 
Under ench circumstances the farmer’s carts and wagons would be put out of 
use, and the light locomotive would be standing in his yard, having brought 
him a freight of coals, or stone, or earth, or manure, in exchange for his 
wheat or vegetables, 

“From this farmyard lines of moveable rails would be found well adapted 
to take the wagon and manure by horse-trucks to the centre of each field, or 
a farm locomotive might be established thereon—a preparation not for 
ploughing, but for doing the same kind ef work better by harrowing ; or it 
might be used to pump water up, to drain away, or to pour over the fields in 
irrigation ; or to inject gaseous manure, or heat, or both combined, beneath 
the surface of the land for the sake of improved produce. With a small 
portable saw bench and morticing machine ready to connect to the engine, the 
farmer might, with the rude skiil of his own farm-labourers, construct from 
time to time ali the wood-work he might require, as is the common practice 
among farmers in the United States, 

**1t is difficult to estimate the importance of carrying coals by rail direct 
on to farms. From that time the farm will take rank with the factory in its 
labour-saving processes, and the production of food will be so cheapened as 
to put to rest for ever the fear of fureign competition. Without cheap coal 
farm operations can but be very imperfect.” 

The very large district lying on the borders of the Great 
Northern Railway, on the Lincolnshire flats, studded with towns 
and villages, is admirably adapted for this system, and so also 
are the levels bordering the Eastern Counties system of lines, 
in Cambridgeshire and Essex. 

Having now gone through the mechanical question, and I 
trust demonstrated the certainty and facility of the operation, 
I come to the question of London and its suburbs, the direction 
of the lines, their length and cost. 

There are several centres from which streets and roads radiate. 
The most prominent is Charing-cross. We will take the various 
points it is desirable to reach from thence, and the distances. 


CHARING-CROSs CENTRE. “an - 


Spring-gardens, St. James’s-mall, Buckingham-gate, Victoria-road, 


Commercial-road, and Battersea-park . .. «2. «1 os « 2 
Buckingham-gate to South Kensington .. .. «2 «+ oe os 1 
Charing-cross, by Piccadilly, to South Kensington... .. .. «. 2 
Battersea-park to Sluane-street, Knightsbridge .. .. .. «. 1 
 yrant dhe coetrnaiy--non nn tt eT ae ne ee eee ee 2 
Sioane-street, Kensington, to Chiswick .. .. se oe ee oe 4 
Battersea-park to South Kem:ington ..  .. 0 6.) 6. ee we ee 2 
Hyde-park Corner to Sloane-street .. 0 .. 22 oe ce ee oe b 
Charing-cross to Regent-street, Oxford-street .. .. .. 0+ ee it 
Charing-cross to Gracechurch-street .. 1. «2 es «+ oe oe 2 
Charing-cross, Parliament-street, Victoria-street, and Vauxhall- 

road ee ee ee ae eae eae ee } 

TOTTENHAM-COURT-ROAD AND OXPORD-STREET CENTRE. 
Tottenham-court-road to Tyburn.. .. ..  .. — 14 ji 
Tottenham-court-road to Kentish-town-hill .. “. és os 2 
Camden-town to Kentish-town-hill .. 1. 6.0 6. ee ee oe 3t 
Tyburn Turnpike to Hampstead Railway .. .. .. os 0 
Tottenham-court-road to Gracechurch-street .. .. «2 ee +s 2 

Sr. GroreEs-roap, OnErisk CENTRE. 3 


London-bridge, Blackfriars, and Waterloo... .. .. .. «+ 
Elephant and Castle, two routes... .. .. .. ss «8 «8 os i 
Dover-road, Old-street-road, to New-cross oo ce ce ce oe 2 


ELEPHANT AND CasTLE CENTRE. 


To Dulwich and Crystal Palace .. .. cos oc 00 «0 oe 6} 
oe es seas: en ine be Ge. es. 08 . 3} 
To Clapham-common and Balham-hill .. 1... «2 ee ee 4 
GRACECHURCH-STREET CENTRE. 
b oadhs mgeag titcetnene ME ee ee 4 
To Bow, Stratford, and Eastern Counties Railway .. .. «- 48 
Shoreditch Church, Victoria-road,ana Clapton .. «. «+. -« 4 
Paddington to the Bank, by the City-road.. .. «+ s+ «+ + 5 
City-road and Holloway-road.. .. 0 1. 1. +2 ee ee ee oe | 38 
69 


a ee ee ee ee ee 


Railway companies, with their own workmen and their own 
old rails, would make their lines at from £750 to £800 per 
single mile. : 

Supposing the lines made by individuals, or small companies 
buying old rails, the cost might be about £1,000 per single mile. 
The total double mileage would therefore be, say 140, and the 
capital £140,000. Taking depreciation and maintenance at 20 
per cent, per annum, the annual outlay would be £20,000 a 
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year, being the large sum of upwards of £200 per mile, and far 
beyond what it would really amount to in practice. 

The existing omnibuses are about 1,000 in number. We may 
assume that they pay, or they could not be maintained. The 
result of the rails would be to diminish the traction by at least 
one-half. To keep these omnibuses going at present requires 
8,000 horses. We may assume the interest and maintenance to 
amount to at least 15s. per week each. If one-half were saved, 
that would amount to £3,000 per week, or £150,000 per annum. 
This leaves a large margin for—shall we call it propitiation— 
dealing with parishes, and diminishing their paving rates in 
order to avoid Acts of Parliament. 

But a new class of omnibuses would arise, of more convenient 
structure, and the result would be to increase the number of 
passengers, while diminishing the cost of transit. It would not 
be a large undertaking for a company to lay down the whole of 
the rails for the main thoroughfares and suburbs of London, but 
it might also be dove by separate companies. 

We will take another contingency It might happen that old 
rails would rise in price by the demand for them, instead of 
being sold for old iron. The lines might cost, say £1,200 per 
mile. 

From the Strand, over Waterloo-bridge, by the “ Elephant and 
Castle,” to the Crystal Palace, measures about eight miles. This 
would be £9,600. Say £2,000 per annum depreciation and 
maintenance. The time of transit would be about one hour 
The vehicles could be as comfortable as railway carriages, and 
much lighter, lighter in fact than ordinary omnibuses, in pro- 
portion. They could carry 56 passengers each, and they might 
follow each other every five minutes, or less. Twelve vehicles 
would thus convey 672 passengers in less than two hours. 
Twenty-four vehicles, at shorter intervals, 1,344 passengers in 
two hours, and would land them at the level, saving the “ get- 
ting up stairs.” Of course, extra haulage would be required on 
the steep inclines, but extra horses er small engines might be 
used for that. The vehicles could be all on return in two hours, 
and be taking several batches. In short, with 24 vehicles, 56 
passengers at one hour from the time of starting, could be de- 
livered every 2} minutes, or 1,344 perhour. Six hours running 
would be equivalent to upwards of 8,000 passengers delivered, 
and six hours more for the return, making 16,000. At sixpence 
per head, this would be £400 a day. Take the vehicles only 
half full, it would leave £200 per day, or £62,600 a year re- 
venue, without counting Sundays. If one-fourth full, £31,300. 
The account would stand thus :— 

Copital. 


Raillway......ccccccccccccccsccecs everecccccccsccs£9,000 
Say 30 vehicles.....scecccccesccecccvsecsscseseeces 9,000 
£18,600 


Ravexve vw One-Fourtn 


Working Expenses per Annum. Fun. Venicres. 











Maintenance of way ....++seeeeeeess £2,000 £31,300 
Ditto of 24 vehicles, 28 milesa-dayeach 2,000 
Horse hire, 200 10,490 
5,000 
3,000 

seeeceee 22,400 

8,900 


The extreme capacity for transit would be, taking, going, and 
returning, at 6d. per head each, £125,000. | Now, when we con- 
sider we have the Crystal Palace, the dwellings along the line, 
and the dwellings yet to be erected on eligible building land on 
the Surrey hills, and possibly many fairy gardens yet to be made 
for public resort, we may certainly calculate one-fourth full, and 
if the fare were reduced to 4d., the increase would probably be 
raised to one-half. 

And this is but a small portion of what has yet to be ac- 
complished, through the length and breadth of the land, in other 
towns, and cities, and highways, and byeways, and parish and 
occupation roads, and over 22,000 miles of turnpikes. 

If I have satisfactorily demonstrated that there is yet a large 
unworked amount of property in the country capable of being 
brought to use by energy, with a very small outlay of capital, I 
trust that my words will not fall on dull ears, but that the 
thought of the brain will grow to be work of the hand and 
purse, and that the advent of a new and smaller class of rail- 
ways will add to the prosperity of those magnificent works that 
have pierced the whole country as with vital arteries, giving it 
the boundless wealth that has fought our battles in the great 
struggle for freedom and human progress. 


INSTITUTION OF CIVIL ENGINEERS. 
February 3, 1857. 
G. P. Bipper, Esq , Vice-President, in the chair. 
Tue first paper read was “ On the Varieties of Permanent Way, 
practically in use on Railways,” by Mr. W. Bridges Adams. 

The paper commenced by stating that the calculations of 
engineers, as to the strength and duration of “ permanent way,” 
had been bafiled by the unforeseen increase of traffic, and that 
the proportions of the road to the heavy engines required to 
be reconsidered. It then described the principles involved— 
lateral and vertical strength of rails and firm joints,—ample 
bearing surface of the rails on the sleepers, and of the sleepers 
on the ballast,—chemical durability of the materials,—the 
porous ballast for drainage,—and the buoyant principle for 
boggy ground. , 

The importance of the depth of the rail, to prevent too great 
flexure under the rolling load, was then dwelt on, combined 
with the principle of supporting the rail, by the upper portion, 
as closely as possible to the surface, to prevent displacement. 

The chronological sequence of the various forms of rails 
was the single T, the double I, the bridge, and the contractor's 
rail ; then the chair serving as an extended base to keep the rail 
from tilting sideways. 

The process of fish-jointing was then considered, with regard 
to its effect in converting each rail into “a beam fixed at the 
two ends,” and thus practically adding to the vertical strength. 
It was shown that the strongest form of the double-headed rail, 
in which the shoulders formed an obtuse angle with the vertical 
web, was the worst form for fishing, and that the fishes were 
only kept tight by an intense strain on the bolts, which com- 
monly worked loose, so that if neglected, the suspended fish 
joint was less perfect than an ordinary joint chair. The practice 
of rolling rails with squared side channels, to get better hold of 
the rails, was a great evil, for the edges were thus exposed to be 
sheared off by the action of the engine wheels. A remedy for 
this was shown to be practicable, by stamping the ends of the 
rails, whilst hot, in dies, so as to square the channels to the 
length of the fishes, and thus to compress the metal in the 
heads, and to improve its quality at that part, where it was 
usually the least sound. Thus the seats for the fishes would be 
squared indents and fac-similes. Au improvement in the form 
of the fish itself was to roll it as an angle iron, with a horizontal 
rib below, which, while adding to the horizontal strength, 
afforded the means of securing a lighter class of bolts from 
getting loose, by keying them between the'rails and the bevelled 





sides of the nuts and bolt heads. A mode of keying ordinary 
fish bolts was also shown, by driving thin plate wedges between 
the bevelled edges of adjoining bolts. A description followed 
of various other joints: Mr. Fowler's three wedge chair ; Mr. 
Samuel’s fish chair; Mr. P. W. Barlow’s double chair, bolted 
below the rail ; Mr. Me.Conochie’s wedge chair; Mr. Mansel’s 
wood pile-chair; Mr. Adams’ bracket, or knee joint and inter- 
mediate fastenings, used on the Great Northern and South 
Western lines, applicable equally to the double headed and to 
the foot, or contractor's rail; Mr. W. H. Barlow’s double wedge 
key chairs; Mr. Parsons’ fish key and wood lined joint chair ; 
Mr. Burleigh’s joint chair and long key, without wood lining ; 
Mr. Wright's vice-joint chair; and Mr, Barningham’s long double 
chair, on two sleepers. Split rails, in two parts, breaking joint 
longitudinally, were then described, and also a system of wooden 
chairs and struts used in France. 

The fishing and jointing of foot and bridge rails were then 
treated seriatim, and the truss joint for bridge rails, concluding 
the series, was described. Then followed the series of iron 
sleeper way,—Mr. Reynolds’ “ hog-trough metals,” Mr, Greaves’ 
spheroidal sleepers, Mr. P. W. Barlow's cast iron way, Mr. 
Samuel’s wood lined cast-iron sleepers, and Mr. De Bergue’s 
cast-iron sleepers. 

Wrought-iron way and sleepers, without timber, were then 
examined, beginning with Mr. G. W. Buck, in 1845, who produced 
a plan very similar to that introduced by Mr. W. H. Barlow, in 
1849, the various sections of which were criticised. Then 
followed the girder rail, first propounded by Mr. Adams in 1851, 
aud now modified and successfuly tested and extending in use. 
A sample of this rail 7 inches in vertical depth was shown, with 
angle brackets spreading to a width of 13 inches, breaking joint, 
and bolted beneath the horizontal webs. Plans of the same kind 
were also exhibited, applicable to the ordinary double T rail; a 
rail of 65 lb, and a bracket of 28 1b., with bolts bearing on shoes 
on the external edges; the bearing surface on the ballast being 
equal to a cross sleeper road with the sleepers at intervals of 3 
feet. These wrought-iron girder rails were, practically, beams ; 
but were sufficiently elastic to prevent destruction by blows—a 
quality always insisted on by Mr. Robert Stephenson. Experi- 
mental results were given ; and a description of Mr. Spencer's 
corrugated permanent way completed the series. 

Sixteen diagrams of varieties of permanent way, beginning 
with the stone-block system and ending with the girder rail, were 
exhibited, shewing the various heights above the bearing surface 
on the ballast, from 18 inches down to 2} inches. 

Specimens were shown of Mr. Adams’ double-headed girder rail, 
as used on the Great Northern Railway ; of the bridge and truss 
joint, as used on the Great Northern and Western of Ireland, 
the Belfast and Ballymena, the South Coast, the South Western, 
and other railways; the bracket joint, as used on tle Great 
Northern and South Western ; and models of the bracket joint 
and intermediate brackets with two bolts, and of the mode of 
keying fish bolts. 

The second paper read was “On some Recent Improvements 
in the Permanent Way of Railways,” by Mr, P. M. Parsons, 
Assoc. Inst. C. E. 

The improvements described in this paper had refeeence parti- 
culary to the form of the chair and to the nature of the fastening. 
As laid on the East Kent Railway, the joint chairs weighed about 
54 Ibs. each, and, with the exception of being somewhat longer, 
were in general appearance similar to ordinary chairs, They 
were 12 inches in length, and the sole, or bottom, was provided 
at the underside with a cross rib at each end, overhanging the 
sleeper on each side, and forming with it an inverted trough 
girder, of which the ribs were the webs, and the sole, or bottom 
of the chair, was the flange. One jaw of the chair was made to 
fit the shoulders of the rails, and the other was provided with 
two recesses, which received two thin creosoted elm blocks, cut 
across the grain, acting as cushions,—a wrought-iron wedge, 
provided with jags, or barbs, being driven between the rails and 
the wooden cushions. In the intermediate chairs, one jaw was 
of such a form that the upper part presse? against the web, and 
the lower part against the side of the table. The other jaw had 
an inward inclination of about one in three, and was provided 
with a dovetail recess, to hold the wooden cushion,—a cast-iron 
wedge being introduced between it and the rail. This wedge, in- 
stead of fitting against both shoulders of the rail, was made to 
bear against the web, and the upper part of its lower shoulder, by 
which the rail was forced down upon the seat, and was held 
firmly in a lateral direction. A short length of way on this 
system was laid in 1854, on the Great Northern Railway, under 
the direction of the engineer-in chief, Mr. Cubitt, and the results 
were considered to be very satisfactory. 

Specimens of these chairs and fastenings were exhibited, and 
the subject was generally fully illustrated by a large series of 
models furnished by the Permanent Way Company. 

The discussion, which was opened, was announced to be con- 
tinued at the next meeting. 





February 10, 1857. 
Josrru Lockg, Es@., M.P., Vice-President, in the chair. 

The Discussion on Mr, W. B. Adams’ paper “On the varieties 
of Permanent Way practically used on Railways up to the present 
time ;” and on Mr. Parsons’ paper, “On some recent Improve- 
ments in the Permanent Way of Railways,” was commenced, 
and occupied the entire evening; and as it was not concluded, 
the abstract of it will not be published until next week. 


GEOLOGICAL SOCIETY. 
Wednesday, Feb. 4th 1857. 

Cotonet Portiock, President, in the chair. 
GroLocicaL maps of the islands of Malta and Gozo were pre- 
sented to the society by Lord Ducie. His lordship gave a brief 
description of these islands, which are only eight miles apart, 
and consist exclusively of miocene strata. The geological survey 
of the islands had been made by Lord Ducie himself, partly in 
conjunction with Captain Spratt, to whom and to the late 
Professor Forbes the author was indebted for valuable assistance. 
Lord Ducie brought home a large and valuable collection of 
Echinodermata, which were chiefly procured from a bed of blue 
clay, which in Malta performs the same office as the fuller's 
earth of the Cotteswold Hills, namely that of throwing out the 
rain water in the form of springs. The echinodermata of Malta 
had since been described by Dr. Wright from the specimens 
brought home by Lord Ducie. The author described several 
remarkable faults which traverse the island of Malta, in a direc- 
tion from north east to south west. One of these presents a 
prominent and well marked escarpment entirely across the 
island. Three fourths of the whole island are covered with 
ehurches and villages, but the eastern extremity is almost 
destitute of these. Lord Ducie accounted for this by explaining 
that in former days the Turks and other Moslems of the Mediter- 
ranean were in the habit of landing on a low sandy beach at the 
eastern end of the island, from which point they proceeded to 
pillage and destroy the adjacent country, This practice is now, 





of course, discontinued, and population is gradually extend- 
ing to this, as to other parts of the island. 

Sir Roderick Murchison, in expressing the thanks of the 
Society to Lord Ducie for his valuable labours in exploring the 
geology of Malta and Gozo, took occasion to observe the grati- 
fication with which he hailed the success of a young nobleman in 
the cause of practical geology. He said, amongst all the country 
gentlemen he knew, there was none who possessed a more 
intimate knowledge of a very complicated and difficult district 
than the noble owner of Tortworth, who had throughly made 
himself master of the geology of that part of the country. 

A communication was then read by Mr. Warrington Symth, 
from Mr. Cleghorn of Wick, on the phenomenaof those peculiar 
rock basins which are known in different countries under the 
name of “ giant’s pots,” “ giant’s tubs,” &c. The author described 
several of these on the coast of Caithness, which are frequently 
5 to 7 feet in diameter, and several feet in depth. He believed 
that these hollows or basins were worn in the solid rock by the 
action of great stones whirled round in the interior by the power- 
ful agency of ocean waves. Mr. Cleghorn alluded to the rock 
basins which had been described by Mr. Robert Chambers in the 
schistose rocks of Scandinavia, and suggested that these were 
possibly due to the same cause. Appended to the paper were 
some notes by Mr. Ormerod describing peculiar hollows and 
basins on Dartmoor and in Cornwall. He thought it possible 
that these hollows, which were sometimes 7 feet diameter at top, 
2 feet diameter at bottom, and 2 to 3 feet deep, had in distant 
ages been formed by the action of the sea, but he also admitted 
that there might be reason for attributing them, in some cases, 
to atmospheric agency. Others of these peculiarly shaped basins 
were situate near Cromlecks, and other druidical remains might 
not improbably be due to human agency. 

Mr. Robert Chambers of Edinburgh, who was present, then 
gave a very interesting description of the ‘giants’ pots,” which 
he had observed in Lapland, Sweden,and Norway. Some of these 
were on the highest points of the Great Dofresfield chain of 
mountains, others were on the steeply inclined sides of rocks, 
and others on the sea-coast. The general form of them is that 
of an almost cylindrical well 6 or 7 feet in diameter at top, 
with about the same depth; one, in particular, which he observed 
near Gottenburgh, is 8 feet in diameter and 10 feet deep. The 
form or plan is sometimes inclined to oval, and the sides are fre- 
quently bulging so as to make the diameter greater at several 
feet below the surface than at the orifice. Mr.Chambers attributed 
the excavation of these hollows to glacial action, and observed 
that the rocks in which they occur in Scandinavia are always 
strongly striated and scored, and that the striations are con- 
tinued in a spiral manner into the interior of the hollows. He 
could not explain the precise mode in which glaciers could pro- 
duce this striation inside the hollows, yet he believed they were 
thus caused, and that in consequence, the “giants’ pots,” of Nor- 
way and Sweden had an origin entirely different from those 
described by Mr. Cleghorn on the coast of Caithness, and also 
from those of Cornwall and Dartmoor. 

Sir Roderick Murchison, while not prepared entirely to deny 
the glacial effects described by Mr. Chambers, said that un- 
doubtedly very considerable basins were produced in the hardest 
rocks by the action of stonesalluded to in Mr. Cleghorn’s paper. 
He adverted to the opinions of the late Dr. Buckland, and 
thought Sir Charles Lyell could confirm his view by what he had 
seen in America, 

Sir Charles Lyell described several interesting examples of 
pear shaped hollows which he had observed in the river valleys 
of America, and which had been worn in the rocks by the action 
of water, aided, probably, by the grinding effect of stones rotating 
in the inside of the whirlpool. These cavities were often observed 
in ledges of rock far above the existing stream, and indicated a 
very ancient action when the water was at a much higher level | 
than at the present time. 

A gentleman from Caithness confirmed the accuracy of Mr. 
Cleghorn’s views as to the formation of the rock basins on that 
coast. He had frequently heard, during the violent storms which 
visit that coast, the thundering noise caused in the pot-holes by 
the violent tossing about of the blocks of stone within them, The 
same opinicns were expressed by another stranger who had 
lately returned from the Bay of Fundy, and had witnessed 
similar phenomena to those described by Sir Charles Lyell in the 
valleys of great American rivers. 

Mr. Warrington Smyth concluded the discussion by some 
interesting observations on hollows which occur in the rocke of 
an island in the Mediterranean called Monte Christo, an island 
which is not a mere myth, and which has a real existence and is 
not confined to the pages of Alexandre Dumas. There was some 
doubt, however, whether these hollows were not the work of 
human hands. Mr. Symth, however, observed that hollows worn 
by the action of water were common in the valleys even of Eng- 
lish rivers. He alluded particularly to the Wye, and said that 
similar hollows might be observed in the Millstone grit over the 
Woodhead Tunnel. 

A paper was then read from Dr. R. N. Rubidge, on the mining 
district of Namaqualand, inthe Cape Colony, South Africa, 
This paper was accompanied by a printed report addressed to 
the governor of the colony by Mr. Wylie, the government 
mineralogist. These communications were so full of technical 
detail, and contained so many references to speciznens, that 
it is almost impossible to give a short abstract of them. 
The general tendency was to show that the appearances first pre- 
sented by the copper bearing rocks of South Africa are ex- 
tremely deceptive, that many parts which appeared to be rich 
in copper are only coloured by oxides at the surface, and on 
the whole the views are extremely different from those expressed 
at a former meeting of the Societyby Mr. Calvert. (See nl 
ceedings of the Society, 17th December last, reported in THE 
ENGINEER of the 26th December 1856). Mr. Warrington Smyth, 
referring to these papers, and to a number of specimens exposed 
on the table which had been received from Dr. Rubidge, said 
that much more minute information was still required from 
South Africa in order to arrive at a correct judgment as to the 
value of these copper mines, and he alluded once more, as had 
often been done before, to the opinions which were often hastily 
expressed by persons who had not had sufficient opportunity 
of observing the mode in which copper ores were associated in 
other countries with the rocks in which they are contained. 


Turn-ovur or Cottiers.—At Silverdale, in North Staffordshire, 
about 250 colliers have turned out for an advance of wages. They 
ask for the return of 6d. a-day which was taken off some few months 
back, when the price of iron was lowered in that district. The turn- 
outs have held several meetings, and with the men of one colliery 
arrangements are said to have been made; but the rest refuse to go 
down the pits again unless their wages are at once raised, instead of 
being kept at the present rate until the Ist of next month, as desired 
by the employers. The price of iron having already risen, the men 
contend that they ought not to be required to work any Jonger at the 
reduction, which is about 3s. a-day, instead of 3s. 6d. as before. The 
“butty” system of employment, peculiar to Staffordshire, frequently 
reduces the wages to below these sums. 














Fepsruary 13, 1857. 
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FIC. 4. 


Tue general objects of this invention are, to dispose the metal of | and properly distributed, according to the quantity of brushing ; again upon a level part of the road. 


which a rail is made in the strongest form consistent with the 
duties it has to fulfil, first, so as to resist wear and tear; and, 
secondly, so as to afford sufficient bearing surface; also to render 
such rail easily laid down and renewed without unnecessary dis- 


turbance of the ballast, by placing the bolt nuts, when bolts are | i 
the brush is partly inserted, and that there is room in the space | 


employed, in a favourable position for examination; further, to 
construct a rail so that, upon the upper flange or table being worn 
out, the lower one may be used in its place. To effect these objects 
the rail is composed of one or more parts, and the lengths connected 
together by suitable joint pieces, or where the rail is in two or more 
parts, it may be done by what is understood as “ breaking joint.” 
The rail is supported or susti 
or wings, one on each side of the rail; such projecting plates or 
wings being in diferent planes on the two sides, that is, the pro- 
jecting plate on one side is at or near the upper part or head of the 
rail, aud the projecting plate on the other side is at or near the lower 
part or head of the rail. : ; 

The rails or parts of the rails may be constructed in various forms, 
according to the nature of the tratlic designed to pass over them. 
Fig. 1 shows the rail in two parts, precisely similar in section, which 
are bolted together; the two side wings giving the necessary amount 
of bearing surface, and the whole structure being of great strength. 





It will be seen that the rail is precisely the same when reversed, | 


which it may be after the upper table is destroyed. Fig. 2 shows 
a moditied form arranged for resting on ordinary transverse sleepers. 
ig. 3 shows a section adapted to be used with longitudinal timber 
sleepers. Vig. 4 shows a rai! rolled in one piece, being tirst rolled 
in the form of a plate with ribs upon it, and afterwards gradually 
bent into shape. The bearing surface of the rail being necessarily 
from 12 to 13 inches, it is preferred to construct it in two parts 
bolted together, and various forms are shown in Figs. 5, 6, 7, and 
8, the ditferences merely being in the mode of uniting the parts and 
relieving the bolts from undue strain. In these arrangements it | 
will be seen that provision is made to prevent the bolt head 
from turning, and also that easy access can be had to the nuts of the | 
bolts as they are always uncovered and easily removable. Inall the 
forms of rails shown the intention is to work the flange of the 
wheels of engines or carriages on that side of the rail upon which the 
lower plate or wing is placed; this arrangement being made +0 as to 
get the upper plate as near the top of the rail as possible, just allowing 
tor wear, as also to get the plates or wings as far distant as possible, 
as the strength of the rail increases considerably as this distance | 
increases. ‘I'he rails are united or tied together to preserve the gauge 
(when transverse sleepers are not used), either by bars or rods 
bolted to or passed through the rail in any way most convenient, and 
these gauge rods or bars may occur as often as is found necessary, 
and may be, if preferred, placed at the junction of two lengths of the 
rail, so as to serve at the same time for joining the two lengths 
tovether or assist in so doing. ‘The vertical web of any of the forms 
of rail shown may be placed at an inclination instead of vertically. 
The tie bars may be used so as to give the “set” to the rails. ‘The 
form of rail here described is characterised by the inventor as the Z 
rail, from the resemblance its section bears to that letter. It has 
been already stated that when the rail is in two parts, as shown in 
Figs. 1, 2, 5, 6, 7, and 8, the joints are broken, but asin the mere | 
butting of the ends of two continuous angle rails together, the strength 
of the structure would necessarily be reduced to that possessed by a 
single angle, or one half of the complete rail, it is preferred to 
adapt joint pieces at the junctions, which may be bolted, or partly 
bolted and partly rivetted to the ends of the rails. The use of bolts 
in the lower dange would not be found to detract from the strength 
of the rail as the upper and under bearing plates being equal in 
section, an excess of strength exists in the lower flange before bolting | 
or rivetting, 
may be formed at the ends of the rails if convenient, by the ends of 
the bearing flanges being set alternately up and down, and prolong- 
ing them beyond the vertical portion of the rail. 


lig 





Although joint pieces are preferred, vet lap joints | either be connected ngidly thereby, or may have a joint motion; 
| the other part of the joint g is furnished with a screw, which screws 

into the socket A of the rod 7, with which the brush is used. This 
| joint ¢ may be dispensed with, and the body a, a', screwed at once 
| into socket A, or the rod i may be of one piece with a, a. Instead of 
| using two strong 
material }, three, four, or other number of similar wires may be sub- 
| stituted for those wires, taking care that they are of such diameter 
| and number, and so disposed as to produce a brush in the form of a 

helix, the threads or leaves of which have sufficient space between, 


MORIARTY’'S BRUSHES FOR CLEANING THE TUBES 
OF BOILERS. 
Patent DATED 30TH June, 1856. 


Tuts invention consists of the construction of brushes so that the | 


wire, hair, or whalebone, constituting the brushing part, is placed in 
a compact mass in the form of a screw er helix, which has sufticient 
pitch and space between the thread or threads of the screw to admit 
of the brush being screwed in through the ferrule of the tube. This 
space between the threads of the screw also affords room for the soot 
and dirt detached inside the tube to lodge, and be drawn out with the 
brush. 

Fig. 1 shows a brush, one-third the real size (shown in two 
lengths); and Fig. 3, a transverse section of the same. a,a, a’, a’, 
are four wires, which constitute the foundation or body of the brush; 
and }, 4, the steel wire, whalebone, hair, or other material constitu- 
ting the brushing part. The wires a, a, and a’, a!, are first disposed 
in pairs parallel to each other, and welded together at each end, and 
with an eve formed at c. if required. The wire , or other material, is 
cut into pieces of a length corresponding with the internal diameter 
of the tube for which the brush is intended. ‘The brushing material 


so cut and prepared is placed between the pairs of wires, a, a, at, a, | 


1ined by longitudinal projecting plates | 


FIC. 5 FIC 6. 


material to be introduced. The four wires are now twisted together 
| by means of suitable machinery, as well understood in making 


| cylindrical brushes, which, twisting together, binds and fixes the | j 
| weight to be thrown upon the shafts. 


material 4, and causes it to assume the form of screw. In this 
figure a boiler tube is shown in section. It will be seen that 


between the threads of the screw to receive the ferrule d, d, of the tube 
¢, e, and that by causing the brush to rotate on its axis while in- 
serting it, that it may be so introduced without injury to or com- 
| pression of the brushing materials ), while, at the same time, it is of 
| the full diameter of the interior of the tube e, e. With brushes made 
of steel wire in the ordinary way, it is almost impossible to insert 
| them unless they are small enough to pass through the ferrule d; and 
that, consequently, the brush is much smaller than the tube, and 
therefore is very imperfect in its effects in cleaning the tube; 
whereas a steel wire brush shown fills the tube, and effectually 








scrapes and cleanses the interior. f is a nose-piece, which is screwed 
on to the front end of the body a, ai. This is formed of hardened 
steel or chilled cast iron, and of a rectangular pointed form, so that 
| on inserting the brush the nose-piece f acts as a sort of rymer, and 
detaches any large or hard encrustation formed on the inside of the 


j tube. The joint ¢ may havea round or square pin, so that it may 


the tube. 


PATENT DATED 26TH JuNE, 1856. 

| Tus invention has been patented by an engineer resident in Mor- 

peth, New South Wales, and its application to vehicles working in 
| hilly districts seems worthy of notice. It relates to carts, and other 
| vehicles in which the shafts are inflexibly attached to the body; the 
object being that the power of the animal drawing the vehicle may 
| be more effectively applied than is the case under the existing system 
| of constructing such carris When a steep hill is to be ascended, 
| the traction of the horse acting upon the cart body draws forward the 
| body and its load, so as to give the horse increased power in taking 
the load up the incline. Provision is made by means of suitable 
gearing for throwing the weight behind the axle when the cart comes 





res, 





F1G.7. 


FIGC.8. 


Conversely, when the cart 


| descends a hill, the holding-back action of the horse throws the 


| plained. 
| to the under sides of the front projecting ends of the plates D, which 


weight behind the axle; whilst, by means of suitable gearing, the 
drivercan at any time regulate and adjust the proportion of the 
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In the cart 
| arrangement, the axle A of the wheels B is fixed to two wooden 
blocks C, having iron plates D upon their top surfaces. ‘These plates 
| D are each formed with three raised blocks rounded on the top, to 
reduce the friction between the bottom surfaces of the cart shafts and 


The illustration shows a side elevation of a cart. 


the upper surfaces of the plates. One of these raised blocks is 
exactly over the axle, and the other two near the centres of the slots 
in the plates D. The blocks C and plates D are slotted to receive 
vertical bolts E, by means of which they are attached to the body F 
of the cart, the slots allowing the cart body to be shifted longitudi- 
nally upon the blocks C, so as to bring the wheels either forwards or 
backwards, as regards the cart, for the purposes hereinbefore ex- 
The adjustment is effected by means of racks G, attached 


racks are in gear with pinions on a transverse horizontal shaft H, 
carried in brackets attached to the body F of the cart. A handle I is 
fitted loosely on the shaft H, and turns it by means of a bolt which 
gears into notches on a wheel or disc J fixed on the shaft, so that it is 
never necessary to turn the handle completely round, the bolt being 
shifted to a new notch in the wheel J, when required. The handle I can 
be fixed in any position upon a curved plate K, by means of a small 
handle ; the plate K being attached to the cart body F. Thus, by 
drawing the handle, or long lever I, in the proper direction, the 
wheels are moved forwards or backwards, so as to throw the body of 


' the cart behind or before, accordingly as the cart is descending or 


wires «a, a, a’, «', on either side of the brush | 


and with sutlicient rake or pitch to afford the facilitics for entering | 


| PORTUS’ IMPROVEMENTS IN CARTS AND CARRIAGES, | 


| Opportunity of proving the capabilities of the plan. 


ascending ahill. 


tepucTION OF ITANDs AT Wootwicu.——Reductions on an exten- 
sive scale are ordered to be put into execution in the Government 
Department at Woolwich. With a desire of corresponding with the 
rigid instructions of economy which have been issued, about 2,000 
artisans ‘and labourers are likewise to be discharged at the end of 
March—namely, 1,000 from the Royal Laboratory, 500 from the 
carriage department, and about 500 from the storekeeper’s and the 
gun factory departments. Reports are current to the effect that the 
majority of the artillery officers employed in superintending the 
departments of Woolwich Arsenal are to be superseded by civilians 
experienced in the duties of the departments, the services of the mili- 
tary officers having been demanded by the Commander-in-Chief. 

MrEtTInG oF Workinc Men.—A crowded meeting of working 
men was held on Friday evening last at the Temperance-hall, Clerken- 
well, Mr. Neale Porter in the chair; when several resolutions were 
agreed to, having reference to the present distressed condition of the 
working men of the metropolis. The first resolution called the 
attention of Government to the ‘severe, wide-spread, and alarming 
distress existing in the metropolis and its suburbs, the result of a 
long stagnation in the building and other trades.” The other 
resolutions spoke of the “acute and almost intolerable privations” 
now endured by working men, their wives and children, and stated 
that the only hope of the men who could not tind employment was 
emigration to Australia, New Zealand, and Canada; and they there- 
fore prayed the Government to grant them a free passage to the 
colonies. Petitions to both Houses of Parliament, based upon the 
resolutions, were agreed to. 

LowenrinG Boats.—On Friday last an interesting experiment was 
made on board the Waterloo, 120 guns, flagship, Captain Lord Frede- 
rick Kerr, to test the capability of Mr. Clittord’s apparatus for lower- 
ing boats from a ship’s stern. A stern-boat of the flagship having 
been fitted with his plan for lowering, was during the day repeatedly 
tested. The great height from the water afforded an admirable 
\ The boat was 
manned by 10 men, and lowered several times with ease and rapidity 
—on one occasion in 10 seconds—by one only of the crew from the 
boat. The trials were made in the presence of Captain Lord Frederick 
Kerr and Commander Robert D. Aldrich, of the Waterloo, and 





| Captain James Wilcox, in command of the Hawke, 60 guns, screw 


steam-ship, and several other naval officers, and were pronounced 
highly satisfactory. 








THE ENGINEER. 








We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


LETTERS TO THE EDITOR. | 





DEPOSIT IN BOILERS. 
Srr,—Agreeably to promise I now send you drawings of the | 
boiler of the Iron King, by which the cause and nature of the | 
explosion will be seen. Fig. 1 is a plan of the boiler and its 2: 
vertical conical tubes ; Fig. 2 a section of the same, showing the | 
ruptured flue and tubes ; Fig. 3 enlarged view of the ruptured ! 
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flue and tube, A is the side of the flue which was forced in, | 
there being but a space of 4 inches between it and the shell of | 
the boiler, B, B, the tube before the rupture. C, C, the dotted | 
line showing the bent position and fracture of the same. | 
The !annexed report cn the subject will supply sufficient | 
details :— 
City of Dublin Steam Company, Noy. 20, 1856. 

Sin,—According to your instructions I examined the boiler of the Iron King 
when she was going into docks to have the boiler taken out. 1 found about 
8 feet of the side flue of the larboard wing furnace forced in by the preseure of 
the steam. There had been no stay between the flue side of the outer shell of 
the boiler; the plate that gave way being but a quarter of an inch thick. The 
water space was but 4 inches wide, and was said to have much broken scale 
collected in it. The one side of the flue was forced in until it reached the 
other side, and leaving a rent of 13 inches wide. On the side plate being 
forced in, it was driven against one of the vertical tubes, which it bent and 
broke, leaving a large tracture in its side. The water then was forced in 
through both fractures, and scalded the men in the stoke-room. I found five 


| in the drawing I have made, but none in either of the outer ones. 







| water. 


| would become hot and unable to withstand a pressure of 24 Ib. 


out of the seven tubes on that side had been stopped up, having been decayed. 
1 have darkened these five tubes, 

There were 4 double angle iron stays in the two middle water ways marked as 
The boiler 
W. B, McALtistTer 


was pressed to 25 Ib. as I was informed. 
Foreman, boiler ma 








To C. W. Williams, Esq. 

We have seen the explosion naturally explained, and in Mr. 
Ross’s words, viz.:—“ The deposit in the narrow space I have 
spoken of would have the effect of keeping the water off the 
plate. When the water is kept off the plate it soon becomes red 
hot, and the pressure of the steam may then force the plate in.” 
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consider sufficient sediment would collect in the nar- 
space, but 4 inches wide, such as IJ found after the 
in the course of about two months.” 


Again, “I 
row water 
explosion, 

In this statement of Mr, Ross I entirely concur, Falling broken 
flakes of incrustation, when the space is narrow, are often ob- 
| structed in their descent, and thus prevent free circulation ofthe 


No doubt, the narrow space of 4 inches was here filled 
up, and thus steam would become the recipient of the heat 
instead of water, and being a bad conductor, the plates soon 





The absence of stays, also, and the plates being but a quarter of 
an inch thick, unfortunately would aid the action of the pressure | 
along the 8 feet of the flat side of the flue. 
I will next week forward you some specimens of the scale in | 
different states, and some remarks on the same. | 
Liverpool, Feb. 7, 1857. C. Wye WILLIAMS, | 





DEPOSIT IN BOILERS. 

Sir,—In answer to your correspondent of the 5th, respecting 
deposit in steam boilers, I would say, use fresh water in the 
boiler, as prevention is better than cure. But how is this to be 
done? Mr. Samuel Hall, of Nottingham, tried the use of fresh 
water, but he failed in not condensing rapidly enough. My view 
has always been that we must condense with the jet, as surface 
condensation has failed. 


A 











I send you the accompanying diagram of the plan 1 proposed | 
some time since to adopt, viz., for using fresh water in boilers, | 
and condensing with a jet. A, A, is the engine; B the boiler, C 
the cooler, D the air pump, E the condenser connected to the 
cooler and open to it at the lower end, F the cold water pump 
for the jet worked by the engine, P the pipe to the condenser 
for the exhaust steam. 

The action of the engine is as follows: steam from the engine | 


is condensed by a jet of fresh water which is kept in the cooler 
C and thrown up by the small pump shown. The water of the | 
Irwell, or any other dirty water, is sent round the outside of the 
cooler to keep it and the condensing water it contains at a low | 
temperature. The cooler may be made full of tubes, or any | 
mode may be adopted for getting a sufficient surface. The pipe | 
from the air pump keeps the water in the cooler at the proper | 
height. Pro Bono Pusiico. | 

Manchester, Jan. 13th, 1857. | 


STREET RAILWAYS, 
Sir,—I have noticed with pleasure the correspondence and 
sketches of street rails and railways, and think it not irrelevant 
to the subject under discussion to submit, with your permission, 
a short description of the Glasgow road railway, which, if some 
of your Glasgow correspondents would finish by giving a detailed 
description of these practical iron roads and their uses, would 
certainly be of use as data. In reality it seems easier to go to 





| France or America for our proofs than have to do with anything | 


at home. | 

I remember somewhere about twelve years ago seeing a line 
of iron way for cart traffic laid from some part of Glasgow 
to or past the Clyde ironworks, for somewhere about three miles : 
this must have had an inventor and layer down, I have now 
before me a communication from Glasgow, with a description | 
of a road railway laid there, which the accompanying sketch | 
will illustrate. | 

The rails are cast iron, trough shape in section, 4 feet long, 
9 inches broad, with flange 1 inch deep at each side. The 
chair, 4 inches broad, is cast to suit the rails, and rests on stone 
blocks, 24 inches x 24 inches x 15 inches, keyed thereon, with 
two oak trenails. Indentations or key seats are cast on both 
rails and chairs fur iron keys, which bind the raila and chairs 
together in a very stiff manner. There is a parabolic feather on 
underside of rail (see skeich). My correspondent remarks, one 
horse draws four times as easy on these tramways as on the ordi- 
nary road. The London road is laid from the city into Dul- 
marnock, a distance over four miles, The stone blocks on the 
Glasgow roads would have to be avoided, as being too rigid in 
practice. Mr. Dunn's sketch, in last week's impression, is 
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applicability to existing wheels and gauges, and being raised a 
little above the road level would be kept very clean, besides 
offering no obstacle to siding at any required point. Flanges 


Cross sect'on of road. 
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Longitud.nal section of rail. 
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are altogether useless, nay detrimental to street carriages, for once 
you set a horse on a beaten road it keeps it straight without any 
departure. The rail rolled in two parts and bolted break joint 


| fashion would be perfect, that is for horse traction. 


Liverpool, 10th February, 1857. J, Kean, 





Sir,—I find in your article on street railways, on Jan, 30, the 
following sentence :—*‘ As the matter now stands, therefore, and 
until another claimant makes his appearance, William Bridges 
Adams must undoubtedly be held as the originator of the system 
of street railways.” I find by his letter in the same number that 
he dates his claim of priority in 1843. 

I, therefore, send you another claimant, viz., Jonathan Wood- 
house, who obtained a patent forty years earlier, for the above 
purpose. The patent is No. 2,682, February, 28, 1803, and the 


title is “‘ His new invented inethod of forming a cast-iron rail or 
plate which may be used in making iron railroads or ways for the 
workingand runniug of wagons, carts, drays, and other carriages 
on public and other roads; and also a new method of fixing, 
fastening, and securing such cast-iron rail or plate on such roads,” 
Repertory of Arts.” 


“ 


Published in vol iii., 2nd series, 





Woodhouse describes a rail of cast-iron with a slightly hollowed 
or gutter-shaped top, so that the wheels may easily pass on and 
off. This appears to be a good form for the top, as anything 


| like a flange would create too great an obstacle to the wheels 
| entering or leaving the rails, 
| difficult it is fora cab wheel to get out of the ordinary gutters at 


Every one must have noticed how 


the sides of the streets, where the flange is formed by the slight 
projection of the stones, 

The principle of a street railway appears to consist in provid- 
ing a smooth surface for the wheels to run upon, and a rough 
surface to afford foot-hold for the horses, and so constructing the 
smooth surface that carriages may easily pass on and off. A 
railway of this sort has been in operation for many years in the 
Commercial-road leading to the East India Docks, the rails being 
formed of stone blocks, about four feet long, laid end to end. 
Whenever there is much traffic on this road, the fast traffic is 
driven off the railway. An omnibus may occasionally run upon 
it for a short distance, but it soon overtakes a wagon and has 
to turn off the line to pass the wagon. If there is another 
wagon within 40 or 50 yards, it is not worth while for the 
omnibus to turn in again, and so the railway is left to the wa- 
gons. At least four lines of railway would be required in a street 
—one in each direction for the slow, and the same for the fast 
traffic. The rails must be made so as to allow of the wheels 
entering and leaving them rery easily, otherwise one vehicle 
cannot take advantage of a gap in another line of way to pass 
another vehicle which is stopping on its own line of way. I think 


| the ordinary double headed rails laid flat would be very unfit for 


street railways A large proportion of the wheels used in London 
and elsewhere are too broad to enter them, and those which could 


enter would have so little play, that the carriages would 
all require their wheels adjusted to exactly the same 
gauge. Moreover, when a wheel had once got in such a rail, it 


could not be got out again without great difficulty. All the 
street railways yet proposed are liable to the objection that the 
horses will slip upon them when crossing or passing on and off 
them. I am not sure that Woodhouse was the first proposer of 
street railways. Perhaps some of your correspondents can name 
an earlier one. 
Feb, 6th, 1857. Cc. 
Sir,—I have read several letters in Tur Exarncer, treating 
upon street railways, and describing numerous plans. I beg to 
send youa plan of mine for insertion, if you think it worthy of 








notice. Fig. 1 is a cast-frame, showing a plan of foundation laid 
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upon ballast; Fig. 2 is an end elevation of frame, with a cast- 


plate D laid on it; the plate D is designed for wheels of all kinds 
that are now in use; f f shows keyways cast in frame atc c for 
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the keys, ¢e¢to fit. Fig. 3 is a section through) b. Fig. 4 isa 


section through a a. These castings may be about 10 feet long 
and all uniform, so that any plate may fit the framing at differ- 
ent places. The top plates may be jointed at the centre of the 
frame, and the centre of the plate may be laid on the jvint at 
cc., Fig.1. This mode will keep the joints level with each other, 


and if any part of the road sinks and gets low from the | 


softness of the ground, the top plate may be lifted off and the 
framing packed with ballast the same as a railway sleeper, with- 
out disturbing the paving. The plates may havea rise in the 
centre, shown at D, Fig. 2, so that no water or dirt can lodge on 
them. The edges of the plate may be level with the street, so 
that any carriage may be drawn off at any place where it is re- 
quired. Branches or crossings may be arranged in the same 
way as branches to water pipes. T. Raltton. 
Millwall, February 2nd., 1857. 





Srr,—I am of opinion that a combination of iron and timber 
might be advantageously adopted for street railways, both as 
regards economy and facility in laying down. . : 
The accompanying sketch, if deemed worthy of insertion, 
may be described as follows:—A, A, longitudinal creosoted 
sleeper for main angle iron, of wrought iron, adapted for bearing 
the ordinary flanged wheels. B, B, longitudinal creosoted 
sleepers for guard angle iron (wrought). C,C, wrought or 
cast iron joint or intermediate chair, say 10 or 12 feet apart. 


SCALE. ’THOF AN INCH=1F00T 





The angle irons, sleepers and chair, for facility, could be con- 
nected together previous to their being laid down. 

I believe that the materials (iron and timber) for a substantial 
single line on the above plan, or a slight modification of the 
same, need not exceed £1,500 per mile. Anti-Bus, 

Beckenham, February 3rd, 1857. 





Sir,—Will you allow a stranger to offer a few remarks on the 
subject of street railways, which now occupies so important a 
position in your columns. 

It seems to me that the great requisites in the proposed 
tramways are, a smooth and solid resisting surface, adapted both 
for the wheels of omnibuses and street vehicles in general, as 
well as for those of flanged railway goods wagons, allowing 
every facility for common wheels to enter and leave the track 
at any point. 

I have lately been in New York, where the system seems to 
work admirably, but I fear that our railway goods wagons would 
not turn round the sharp curves at the street corners as the 
American carriages do with ease, in consequence of the method 
in which they are hung upon a pair of small trucks, situated 
at the ends of the carriages, and capable of adapting them- 
selves to any curve, however sharp. 

I would venture to suggest a method of laying the road, 
similiar to the subjoined sketch, viz., two longitudinal beams of 
timber, 9in. x Jin, laid flat, and having fixed on their upper sides 
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wrought iron plates of the sizes of the detail sketch, strongest 
where the heavy railway cars impinge, and thinning out to the 
sides, bolted on by through bolts. The beams could be set 
to the prevaling gauge of the metropolitan railways, and an 
occasional tie beam would keep them in gauge, considering 
the manner in which they are built in by the pavement and the 
slow rate of the traffic upon them. 

The space between the rails being lower than the rest of the 
street would serve as a drain easily cleaned by the ordinary 
scavengers. This plate would weigh about 75 lbs. to the yard, 
and the whole cost of the track, including bolts, timber, laying 
&c., would not exceed £2,000 per mile. ee 

A Srrancer tn Lonpon. 
CRYSTALLISATION OF BOILER PLATES. 
Sir,—Your correspondent “ An Inquirer” asks four questions, 
which I feel in duty bound to answer. First, then, practical 
experience has proved that fibrous iron does become crystallised 
when subject to the action of the fire, as in the case of a boiler ; 
but if the plates be crystallised when the boiler is built they are 
not deteriorated in the same ratio as the fibrous iron, because 
the iron is already nearly saturated with the foreign matters, 
and it is only the part of the boiler that does become crystallised 
that is subject to the intense action of the fire. Secondly, the 
tensile strength of fibrous iron to that of crystallised iron 
according to the best authorities, is as three to two. Thirdly, 
the fibrous structure of wrought iron is not the result of 
mechanical pressure, but the effect of scientific manipulation in 
the furnace, materially assisted by mechanical pressure, because 
when the iron is well worked in the furnaces the sulphur, carbon, 
&c., is only held mechanically by the iron which the mechanical 
pressure has a tendency to drive off. Fourth, iron free from 
sulpher, carbon, phosphorus, &c., presents a fibrous texture, 
because the chemical union of the iron with the foreign bodies 
is destroyed, or, as it were, analysed, and the particles of the 
iron are brought more within the sphere of each other’s influence 
or attraction, consequently the tensile strength of fibrous iron 
is greater than that of crystallised iron. I may say at the same 
time that I fear Mr. C. W. Williams’ opinions respecting the in- 
crustations of steam boilers is fraught with danger. The ideas 
that he holds would argue that he has not been a keen observer 
of these matters. I have tried various experiments to prove 
the conductibility and nonconductibility of carbonate and 
sulphate, also fluate of lime, all of which bodies I found to be 
nonconductors, or nearly so, of caloric, I have found that » 


coating of sulphate of lime one fourth of an inch thick deposited 
on the surface of a plate in a boiler will necessitate the heating 
of the plate to the melting point of lead before the heat can 


reach the water, the consequence of this is that the undue | cussed in your paper and the results of experience invited, 
expansion that takes place weakens this part, and puts an extra | permit me to add, in a few words, the result of my own. Having 


| strain on the other parts of the boiler. 


Not only this bad effect | for some time caused the exhaust steam from our engine to be 


| is brought about, but the plaets where the deposit has taken | conducted beneath a false bottom in a tank to heat the water for 


| place become crystallised, consequently weakened. I do not 
agree with the party who says that the seale is not thrown 
| off when the plate becomes heated, because the expansion of 
the two bodies is unequal, that is the iron and the lime, conse- 
quently when in this state it must, and does fall off by this 
means. 
Transey Iron Works. Tuomas Harrison. 
DEPOSIT IN BOILERS. 

Srr,—In your last number but one of THe Eneatnerr I was 
much surprised at Mr. C. W. Williams’ statement on Deposit in 
Boilers—the more so as I have always thought him one of the 
highest authorities in the furnace and boiler questions of the 
day. I shall feel obliged by a little of your space, in order that 
I, as a practical boiler-maker, may add my mite towards the 
elucidation of this matter. 

Now, more than one half of the repairs we are called upon to 
make are caused, in my opinion, by deposit and incrustation. 
Boilers suffering most are wagon, cylindrical, and other shapes, 
where the lowest level is above the fire. In these the deposit 
fixes itself on the plate, in many cases from three-quarters of an 
inch to 2 inches thick over the fire. How Mr. Williams can ac- 
count for the heat passing through the iron and scale in the same 
amount as if the plates were clean, I leave to him to explain. I 
know that a boiler after being cleaned takes less coal than it does 
after working a week or two: part of the increase of fuel’required 
is in the boiler flues*being contracted, and, therefore, coating 
the outward plate with soot, and choking up the passage. One 
reason why the internal furnace boilers take preference in this 
county is, that the deposit drops to the bottom of the boiler, 
away from the severest action of the fire, thereby leaving the 








plates free to transmit the caloric direct to the water; the outer 
shell of the boiler is not exposed to the same amount of heat, 
nor does it cause the plates to be expanded to the same degree ; 
at the same time the deposit can be removed when the boilers 
are cleaned at a Jess risk than boilers whose deposit rests imme- 
diately over the fire; but, after all, we have had numberless 
instances where incrustation has cracked, through the plates 
becoming red hot, and which have either bulged out and cracked, 
or the whole bottom has been sent down, and sometimes I have 
been inclined to think some of the greater explosions have been 
from the same cause. There are a greater number of minor 
accidents to boilers which come under our notice than under the 
notice of an engineer of Mr. Williams’ position, and these cases 
do not come under public notice. 

It does not follow because a few individuals have had boilers 
working for a number of years without trouble from deposit that 
this is generally the case; it is far otherwise in practice, but 
the principle of cleaning out once every three or four weeks is 
adopted, generally, according to the sort of water used. There 
are some who adopt a very reprehensible practice of suddenly 
cooling the empty boiler after heating it almost blood red-hot, 
with shavings, wood, &c., by letting in the cold water with the 
man-hole lid off, thereby causing sudden contraction, and who 
by that means detach the scale from the contracting iron, I 
know of no practice more detrimental to a boiler, however well 
made. Our practice is to take away a quantity of the deposit 
each day, as it is made, by having a tap with rod and handle ; 
letting it leak a few drops in the hour is best, as the deposit 
will accumulate near the tap, and then opening the tap four to 
six times a-day, at intervals, particularly upon first getting up 
the steam in the morning, and again after damping the fires at 
night; if this is regularly done by the fireman he will have 
little to remove at the monthly cleaning time. The water we 
used some time back was of the worst description for incrusta- 
tion, as it is mostly in this district, and the above is the only 
practical remedy. 

We know that many boilers have this apparatus to it, but 
the handle brouyzht close to the fireman’s hand is seldom, if ever, 
used, except to let the water off at the stated cleaning time. It 
rests chiefly with the chief engineer or the manager to see that 
this is done regularly. Many nostrums have been used to 
detach scale, and the result is that the cylinder becomes scratched 
by sediments held in solution in the water, and then passing 
during the priming of the boiler to the cylinder, doing much 
damage, to repair which costs more than a year’s cleaning out. 
There are many ingenious blow-offs, and other contrivances, to 
clean boilers, but they get thrown aside for want of regular 
attention. I find the plain tap, rod, and lever, the best in 
practice ; the boiler requires the base pipe planed and rivetted 
on to fix the tap to, or, otherwise, the vapour arising from the 
hot water, together with the cinder dust, adhering to the iron 
and forming an acid, the iron is soon corroded away. 

Victoria Boiler Works, Heywood, SAMUEL HI. 

near Manchester, Jan, 28, 1857. 





BOILER EXPLOSIONS, 

Str,—Having read in your number of the 30th ult. the report of 
Mr. Longridge “to the Committee of Management of the Asso- 
ciation for the Prevention of Steam-boiler Explosions,” wherein 
that gentleman says that in no boiler that he has yet seen have 
any means been adopted to promote circulation, permit me (not 
with an advertising view, for I avail myself of your proper 
column for that parpose) to call your attention and that of Mr 
Longridge and the gentlemen of that committee, to my improved 
Cornish boiler. In this boiler (my improvements in which were 
patented by me some time since), besides the cups inserted in 
rows along the whole of the crown of the main flue, there are 
one or more (as may be desired) tubes or water chambers placed 
at a short distance from the back of the fire bridge, extending 
thence, through the whole length, to the further end of the flue, 
so as to be entirely enveloped by the heated gases. This water 
chamber is supported on the under side by two tubes placed 
vertically, one near each end of the chamber; the lower ends of 
these vertical or supporting tubes being properly connected with 
the bottom part of the boiler flue, and the upper ends of them 
with the under side of the water chamber. Immediately over 
these supporting tubes are two other vertical tubes, each con- 
nected to the upper side of the chamber and to the crown of the 
main flue, and by these tubes means are provided for a complete 
and ample circulation of the water from the bottom of the boiler 
through those below up into the water chamber, and from thence 
up through those above into the main water space of the boiler 
Of course, at the points of connexion of the tubes with the flue 
plates, proper apertures are made for the passage of the water, 
and the same at their connexion with the chamber; thus the 
defects spoken of by Mr. Longridge are, as he suggests they 
would be, completely prevented, and the advantages predicted 
by him are fully realised, as on this plan a boiler of any given 
power may be constructed in one-third less space than the best 
constructed Cornish boilers, and with a greatly increased evapo 
ration of water and economy of fuel. 





The subject of deposit in boilers having been also much dis- 


| 


the suyply of the boiler, thereby deriving great advantage in the 
consequent economy of fuel, and observing that a considerable 
part of the impurities of tbe water were left at the bottom of 
tank, instead of having passed into the boiler, I was induced by 
those results and a consideration of the probable advantages, to 
design a “ tank engine,” in the construction whereof the cylinder 
is placed at one end of a cast-iron tank, which also forms a bed- 
plate for the engine; the exhaust steam being conducted 
directly from the cylinder into it ; the steam heating the supply 
water, and also by its condensation contributing a very large 
proportion of the necessary feed, which is pumped into the 
boiler at the boiling point, at which we have no difficulty in 
keeping it in the tank. By this arrangement is effected an 
economy of one-fourth the fuel otherwise required, and the boiler 
is, in a very great degree, saved from the mischievous effects 
consequent upon the use of impure feed water, as is manifest 
from the quantity of deposit left in the tank by that part of the 
water used for the boiler beyond what is provided by the con- 
densed steam. From considerable practice and observation at 
our works, I can affirm, that by boiling or highly heating the 
feed water before pumping it into the boiler, persons adopting 
that plan will find not only a great advantage in the saving of 
fuel, but in the avoidance of a large amount of deposit. 
New Cross, Feb. 11th, 1857. Jos. BaRRAnNs. 





THEORY OF THE CRANK, 
Srr,—It appears that I and Mr. Knight are still destined to 
antagonism, though I think we are fast approaching the point 
where discussion must cease, either through conviction of error 
or want of argument. 

In your last number he has quoted my claim of his services 
on my behalf, but intimates that a position exists where the 
radial force = 0. 

Now, in a previous communication I have shown the identity 
existing between his diagram, No. 1, and that given by me in the 
first place to uphold my position ; without, therefore, repeating 
the demonstration then given, I must urge that in accordance 
with either diagram, so far from g / (the radial force) vanishing 
when the rod and crank form an angle of 90°, it is then just 
equal to the length of the crank—supposing the length of rod 
to equal the tangential force, and whichever diagram be used 
the proportion between the radial and tangential forces will 
remain the same—hence at this, as at every other point through- 
out the stroke, g h has a tangible value. 

In his first diagram Mr. K. undoubtedly acknowledged the 
existence of the radial force, for why? he could not deny it ; and 
he imagines that he had made use of, and, therefore, can dispense 
with it in diagram No. 2, but this is imagination only. In order 
to show this, I must give his first diagram in an improved form, 
wherein it shall represent what it was intended to do, and not 
merely what Mr. K. might wish it to do. 

The real object of this diagram was, I presume, to show the 
amount of the statical forces operating at a certain point of the 
crank’s path, and also to show the dynamical effects produced 
by these forces supposed in motion; consequently in every 
position we find the triangle c, d, e, equal the triangle a, A, g, 
and by adding the equal and similar triangles to each, we of 
course find the parallelograms equal in magnitude, but they 
have this failing—they are not alike in form ; and what is the con- 
sequence, if we keep strictly to Mr. K’.s data for construction ?— 
we find at different points the line a, y, occasionally change 
positions with a, h, though, of course, always retaining the same 
magnitude. This in itself isa matter of minor import, but I 
find that, trivial as it is, it has led Mr. K. into the grave error 
of considering “ the tangential force as being the resultant of the 
radial and transmitted forces !’’ 

Now, if the dotted lines a f, fh, be left out (as they really 
ought to be), and a k,k g, be substituted in lieu of them, all 








this transposition of ah, aq, is avoided, and at every part of 
the stroke each force will get its true statical value, while the 
dynamical effects will remain the same but the most important 
consequence of the change will be that the tangential force can 
no longer be considered as the resultant of the radial and trans- 
mitted forces, but that which it really is, a component which, 
together with the radial force, gives the resultant and only force 
in operation, viz., the steam force absolutely pressing upon the 
piston. Mr. K. also states that when the rod is square with the 
crank the force transmitted through the rod exceeds the pressure 
upon the piston! ! Now, I refer him to the above figures and 
show him that he thereby argues that the line c a, is greater 
than ¢ J, or that the greater angle of a triangle is substituted 
by the lesser side (Euc. i. 19) ; when I have proved in the letter 
before referred to, that a g, is not the representative of the force 
transmitted through the connecting rod, but that force which 
stands in the same relation to ag.qgh, as cb does to c a, ab, 
or, in plain English, the force upor the piston. 

In his concluding paragraph Mr. K. asks why I “speak only 
of that portion of the friction produced by the radial force ?” 
I answer, because I know of none produced by any other force. 
I have yet to learn how or in what manner tangential force can 
produce friction upon a central axis. If Mr. K. can show me 
how such friction can take place, I shall be most willing to take 
it into account, and feel for the first time that I have learned 
something new from prosecuting this protracted, but hitherto 
unproductive discussion, Tur OLD ENGINE, 

London, Feb. 10, 1856. 





Srtr,—I am very sorry to trouble you again, but it is now quite 
evident, the idea of his own perfection has so blinded “ Old 
Engine,” that he could not see what must be evident to the 
merest tyro now living, viz., that the particular proportions I 
have given were necessary to insure the crank and pinion 
making a revolution in the same time, and with the same ex- 
penditure of steam; moreover, it appears my absurdities has 
answered a two-fold purpose—first, showing the fallacy of areas to 
give the true amount of power, and, in the second place, has 
forced “Old Engine” to dome the justice of admitting that I 





transmit all the power given to me, which, if he had never 
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denied, and wished to introduce some other contrivance in my 
plan, I had never revolted, and we might yet have gone on 
smoothly together. 

I will now revert to my diagram, which he has calumniated as 
much as he did me. In the place of the crank we will suppose a 
disc, and at the ten points marked put in a pin, and suspend 
from each of them, say, a 10 lb. weight ; then in the place of the 
pinion and rack a pulley and cord by which, if we suspend a 
weight of 100 ]b., they would balance each other in the position 
shown, when on turning them a quarter round agairst the sun, 
the weights will have travelled through equal spaces and will 
again be in equlibrio, which could not be the case were any 
other proportions used, notwithstanding the way in which he 
has tortured poor old Cocker to prove the contrary. 

In conclusion, I beg to say, there is much reason to fear the 
“Old Engine” is deficient in injection water, or your pages would 
not be so cumbered with useless verbiage, together with bull and 
butcher illustrations (much better suited to the pages of the 
lighter periodicals), which would be a great saving of your 
valuable space and the time of your readers. 

February 11th, 1857. 

(Old Crank should prepay his letters.] 


OLp CRANK. 


THEORY OF THE CRANK.—THE COMPOSITION OF FORCES. 
Srr,—I am much obliged for A. Alexander’s information. Can 
he tell me where Mr. Haupt’s book is to be seen in England? I 
have myself adopted geometrical solids for representing forces 
under some circumstances, as for example, where varieties of 
pe — dimensions, pressure, space, and time have to be con- 
sidered. 

In reply to Mr. Knight’s letter I have to say that if the lines 
in his diagram Tig. 1 represent pressures, as he says they do, the 
diagram is wrong; for in cases where the pressure in the direc- 
tion of the connecting rod is less than that on the piston, he 
makes ¢ e representing it greater than c d representing the latter. 
Of course, when the connecting rod makes a right angle with 
the crank, the pressure on the crank pinfin the direction of the 
connecting rod is slightly greater than that on the piston, for at 
this point the crank pin is not moving quite so fast as the piston. 
But by the construction of his diagram, c e is greater than c d at 
any point of the stroke, which does not accord with the facts. 

With reference to my Fig. 3, the introduction of the connect- 
ing rod would not have made it more complicated, but would 
have necessitated curves more difficult to draw than the simple 

rtions of circles actua!ly used, 

The “ Old Engine’s” attack in your last week’s number can 
do neither me nor the subject under discussion any harm with 
those who may have taken the trouble to study my communi- 
cation ; but in order that the tone of his censorious remarks 
may not carry more superficial readers along with him, I sub- 
join a few words in reply. 

With reference to his first paragraph, I think it quite plain in 
my letter that I was intentionally reasoning according to the old 
linear system as regards Fig. 1. I never said lines were insuffi- 
cient to represent the direction and pressure of different forces. 
I said I considered areas should be employed when varieties of 
pressure and of space passed through had to be compared, as in 
the cese of the crank. My remarks upon Fig. 1 do not treat of 
the particular case of the crank, but are general and preliminary 
remarks on the “composition of forces,” which, as might have 
been seen from the heading of my letter, formed part of my 
subject. As to the parallelogram B C E F being the expression 
of any resultant, I did not say it was, and therefore the “ Old 
Engine’s” remark thereupon is uncalled for, and made at ran- 
dom, like — others in his several letters. The last remark 
in the ph is incorrect, for A B does represent both the 
pressure and the direction of the resultant. 

As regards the remarks in the second and fourth paragraphs, 
it is plain that even were I to allow him to twist about my 
diagram, Fig. 1, to make it suit his view of the “real question 
at issue,” it would not assist him; for in the case of the crank, 
the radial force is precisely as if opposed by an opposite and 
equal force, for no motion takes place radially; the pressure 
exists equally in both cases, but no motive force is expended. 
As to the steam force accommodating No. 2, our commentator 
is again incorrect, for I distinctly stated that the full pressure 
was upon the lower as well as upon the upper half of the piston ; 
but our friend’s idea, though erroneous, gave him an opportunity 
of bringing in that delightful anecdote about the butcher. 

In answer to the questions in the fifth paragraph, I may say 
that the diagram, Fig. 3, is deduced in the following way :— 
Divide the path of the crank-pin into a number of small parts ; 
aud suppose the crank-pin to travel along a straight line along 
the portion of its path corresponding to each part. Construct 
for each part a parallelogram corresponding to the parallelogram 
BE JC, Fig. 2, and the comvined figure produced will approxi- 
mate the more nearly to the spece I D E J, Fig. 3, accordingly 
as the number of the parts is mace the greater ; so that if we 
suppose the parts infinitely small we shall obtain portions of 
circles for the two sides of the figure. The lines representing 
the pressure at each point may be deduced separately in the 
same way as the line E L in Fig. 2, but they can also be ob- 
tained with equal accuracy in the simpler manner shown in Fig. 
3, the proof in the latter case consisting in the coincidence in 
length of the lines as obtained in both ways for the same points. 
The concluding remark of the fifth paragraph is quite unintelli- 
gible. How do I “remove the centres of a fixed axis,” by using 
this or that particular point for the centre of a circle forming 
part of my diagram? Where do I state that the points H and 
F are the “ centres of a fixed axis ?” 

With reference to the sixth paragraph, I must say it certainly 
is a “ waste ” to write for such as the “ Old Engine.” He admits 
my reasoning is sound as regards Fig. 1, but adds that it is to 
be found in almost every elementary treatise upon mechanics. 
I challenge him to refer me to one in which it is to be found. 

In most elementary treatises (including Newton, Hutton, 
Emerson, Nicholson, Bourne, &c.,) the proposition termed as of 
the “ parallelogram of forces” is incorrectly stated. The very 
term “parallelogram of forces” is wrong, for the diagram and 
reasoning usually given only apply correctly to pressures. The 
reason that these inaccuracies have been allowed to pass seems 
to me to be because the deductions embodied in the subsequent 
propositions are generally correct ; but it will be found on ex- 
amining these deductions that any assistance they derive from 
the “ parallelogram” proposition is in connexion with its appli- 
cation to pressures only. 

To return to the “Old Engine’s” sixth paragraph. The cir- 
cumstance alluded to as not being considered in my reasonings 
upon Fig. 2, does not exist in the case I was considering. Be- 
sides, if it were considered it would not alter the general 
result. Of course, having already asked for further information 
about Fig. 3, the “Old Engine,” not choosing to understand it, 
passes it over as deficient of correct premises in the resumé of 
his comments. 

I cannot conclude without characterising the first half of the 
“Old Engine’s” last letter as an unsuccessful attempt to cut 





up my communication for the mere sake of finding fault, since 

he had already virtually allowed that he was wrong; and since 

this last letter does not advance the subject one step further, 

it is really enough to convert one into a “ Steel Pen” to have 

to do with such a foe. Goose QUILL. 
Glasgow, 9th February, 1857. 





APPLICATION OF SEWAGE MANURE. 





D D drains. 


F feeder. 
The feeder F and drains D to have a longitudinal inclination ; 
sewage manure to be conveyed in the feeder F, whence it would escape 
laterally and descend towards the drains D, leaving on its way most of 


P raised path. 
the liquid 





its fertilising principles. 

No deodorising would be necessary, 
Srr,—I shall feel obliged if you will insert in your valuable paper 
the above sketch, showing a system which, I think, might be 
carried out in the application of liquid sewage manure. 

Champagney, Haute Sadne, 

Jan, 31st, 1857. ~ 
WHY IS THERE A WANT OF SKILL IN WORKMEN? 

Srr,—Having noticed in your valuable paper of 30th Jan., a 
short reference to the existing want of skill in workmen, I trust 
you will permit me to suggest another explanation of the cause 
When lads are sent to learn a trade there is generally a premium 
paid with them, or they receive such wages as will repay their 
masters for teaching them their trade; but, in six cases out of 
ten it is the men that teach the lads, and not the masters, and 
the men, not receiving any benefit for so doing, are careless in 
pointing out those particulars which are essential to the well 
learning of their trade—hence the difficulty of obtaining a good 
workman at any time and at any place; I do not recommend 
that the workmen should receive all the benefit, but they should 
have svfficient to give them an interest in teaching the lads, 

Feb. 11, 1857. Aw EMPLOYER. 
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WELL BORING. 
Sir,—As the following facts, illustrative of the comparative 
rapidity and cheapness with which borings are now effected on 
the Continent, may be interesting to your readers, I beg to place 
thein at your disposal. 

Mr. Kind is executing, by order of the Emperor Napoleon, a 
boring at the Bois de Boulogne, close to Paris. This boring 
ought, in fact, rather to be called a shaft, its diameter being 39 
inches. It was commenced Ist September, 1855, and in 18 
months from that time it had reached a depth of 1,456 feet. It 
is intended to penetrate the Greensand under the Paris basin, 
which is the source of supply of the celebrated Grenelle well. 
The whole depth is to be lined with wooden tubing of the best 
oak. £1,400 has been placed at the disposal of Mr. Kind to 
complete this work; but calculating from the rate of progress 
hitherto made, Jess than half this sum will be ample to finish it 
under the most disadvantageous circumstances, The Emperor 
takes great interest in the progress of the work, and has made 
more than one visit, examining and having everything explained 
to him. 

Kind’s “free fall” system of raising and releasing the boring 
tool is employed, admitting of the use of wooden rods, which 
from their buoyancy in the water which fills the greater part of 
the bore hole require little or no counterbalance. The whole 
labour of raising and lowering the rods and scoops, of producing 
the concussion of the tool, and of everything connected with the 
boring, is carried on by the aid of a 12 horse-power steam-engine. 

Mr, Kind is also executing for the Iron Works Company at 
Creuzot, Séane-et-Loire, a boring which at the end of August 
last had reached the depth of 2,808 feet. This is the most ex- 
tensive work of the kind ever executed. 

Ata depth of 2,500 feet, a solid core 44 inches diameter and 
23 inches Jong, was extracted from the bore hole for the purpose 
of examining the strata, which was found to be a tolerably hard 
gritstone. This core was most valuable in enabling a judgment 
to be formed of the nature of the ground at this depth, and the 
desirableness of proceeding with or abandoning the work. ‘The 
company have determined to carry on the boring to a depth of 
1,000 metres (3,085 feet English), should the object of their 
search be not reached before. 

This boring was commenced on the 2nd April, 1853, with a 
tool about 12 inches diameter, which diameter was decreased at 
some depth down to 10} inches, which size it is at its present 
depth of 2,808 feet. Between the commencement of the boring 
in April 1853 and 1856, several suspensions of the work occurred : 
these were from causes not connected with Mr. Kind’s opera- 
tions, but from hesitation on the part of the proprietors to pro- 
ceed, delay in providing the requisite tubes, &c.; these delays 
amounted in total to about one year, so that in two years and 
five months of actual work this depth of 2,800 feet had been 
bored. Solid cores as before described are now brought up at 
frequent intervals, Pp. W. W. 

8, New Palace-yard, Westminster. 





IMPROVEMENT OF THE METROPOLIS. 

Sir,—An important question has been put in one of the recent 
leading articles of THe EnGIneeERr, viz., “ What are we to do 
with our street traffic?’ The response has been, lay down iron 
trams or rails, troughed or sunk for wheels to run in, through 
our crowded streets; but these tramroads would necessitate 
that all vehicles should be of the same gauge as regards the 
width between their wheels—and such wheels would be useless 
for ordinary Macadam or paved roads, when they were removed 
off the track to pass into cross streets or lanes, Aguin, sup- 
posing one or more of a train of carriages ran out of the 
track (say in Cheapside), or a disabled axle and a break down on 
the line were to occur, a dead lock would be the immediate con- 
sequence to the whole of the traffic. Another objection is the 
slippery nature of iron rails in long lengths, and which objection 
also applies to the plan suggested by your correspondent “ Loco- 
motive.” Horses would have no foot hold or grip on the rails, 
but would be liable to constant downfals, such as occur on 
stone trams (as laid through the Commercial-road East) which, 
though highly advantageous in easing and quickening the draught 
of heavy loaded waggons and carts, are at the same time very 
dangerous for horses running on or across them, as they become 
very smooth and slippery by constant traffic. 

Suggestions having been solicited for a proposition to remedy 
the evils of obstructed thoroughfares, I beg to offer my ideas 
and views, as a practical man, having devoted several years of 
anxious thought, as well as much time and money, in attempt- 
ing to realise my wish of seeing London made the finest city 
in the world, as it most certainly ought to be. 

My first suggestion is, throw down all the narrow, dirty, 
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stinking alleys, which are the fever and crime breeders of 
London—first providing suburban villages for mechanics and 
abourers, so as to be cleanly and healthily-situated homes for 
them, accessible by penny fares on railways morning and even- 
ing. Plenty of waste land, such as Wormwood Scrubbs, Black- 
heath, &. &e., could be easily prepared for establishing these 
viliages. After the alleys and courts are swept away, then open 
new and direct thoroughfares, or cross ways, which will act as 
so many main arteries or traflic channels 

Then comes my second suggestion,—to lay down a permanent 
and safe paving through our main streets, which shall be dry, 
firm, enduring, and not slippery ; easily swept and cleansed ; and 
having tram lines of blocks, of alternating end-grain wood and 
broken granite (embedded iy Trinidad bitumen), in three or four 
inch divisions successively, so as to form a perfect grip or foot- 
hold for horses, preventing in great degree the rattle of vehicles 
passing over, and requiring no adaptation of wheels or gauges, 
but merely an imperative law to compel (as on London Bridge) 
the slow vehicles to keep in continuous line and at walking pace, 
so as to allow omnibuses, cabs, and carriages to pass quickly 
through our streets, 

These improved mixed material blocks will do away with 
the objection to wood alone, as a paving surface, viz., that of 
being slippery, and which is caused by too large an area of wood 
being exposed. Specimens have been effectually tested, under 
a constant traffic of heavy loaded vans and wagon’, which pass 
over the tram level ways perfectly easy and quiet. One thing, 
however, is certain, the very best pavement or trams that can be 
devised or laid down will be ineffectual, as long as the continued 
costly nuisance is maintained of tearing up paving to examine, 
lay, or repair pipes for gas, water, telegraphs, &c. ke. 

Subways, therefore, become imperatively necessary as a first 
step to general improvement of street paving, and although it 
may appear at first sight an expensive affair, it is certain that 
great economy and advantage would be the ultimate result, 
irrespective of the comforts obtained. 

My third suggestion is, to take off a large mass of com- 
mercial traffic from the streets, which is now ey 
working and on the increase, in removing goods and materials 
from one railway goods terminus to another, and which 
not only involves crowded traffic, but loss of time, and 
the waste labour and expense of twice loading and twice up- 
loading trucks, vans, or wagons ; when, by a proposed 
continuous “ commercial belt railway,” in accordance with my 
plans, every railway running into London would be livked or 
looped together in one great line of about 27 miles in circum- 
ference, 16 miles of which are already available. One great 
feature of this plan is “that every line would be benefited 
increased traffic and by saving present waste labour of unload- 
ing and reloading goods which are not required in, or near 
London.” The taking a memoranda of the numbers of the 
trucks would be all then required, and goods might go from 
Dover direct to Scotland, Yarmouth, Plymouth, &. &, and 
vice versa. Artillery, cavalry, and infantry, and all their bag- 
gage, &c., could then be quickly and economically passed from 
one end of the kingdom to the other, and billeting regiments on 
the march be avoided. 

I trust these plans, which have resulted from careful 
thought and consideration, for a long time past, may ere long 
become recognised facts and adoptions. They will afford ample 
scope for the labour, skill, and capital which is now seeking for 
employment. W. Austry, C.E. 

10, Upper Portland-place, Wandsworth-road, 

February 2nd, 1857. 

[We calculate they will.] 


EIVES’ IMPROVED DYNAMOMETER. 
Patent DaTED 17TH June, 1856. 

Fic. 1 represents a side elevation of the apparatus applied to a 
rotating shaft; Fig. 2 is atop view of the same; Fig. 3 is a vertical 
section of the same at the line 2, z, Fig. 1, looking towards that ex- 
tremity of the rotating shaft from which the power is taken off; Fig. 
4 is a vertical section of the same at the line z, z, of Fig. 1, looking 
towards that extremity of the shaft to which the power is applied ; 
Fig. 5 is a plan on a larger scale, of the spring driving connexion and 
its accessories; Fig. 6 is a diagram, showing the method of obtaining 
the form of a cam, which shall compensate the unequal variation of 
the springs of the spring connexion when strained successively with 
equal increments of force; Fig. 7 is a section, on an enlaiged scale, 
of the vibrating wheel and its shaft; and Fig. 8 is a plan of the 
vibrating wheel and its connexion, with the registering apparatus. 

This apparatus, which is denominated a registering dynamometer, 
is applicable to all prime movers which impart or communicate 
rotary motion, and to all machines to which a rotary motion is im- 
parted ; and its object is to reduce to a given standard, and register 
automatically, the amount of power exerted or absorbed during any 
required period of time, whether the force be constant or variable, and 
whether it act with a constant or variable velocity. It is particularly 
applicable to establishments where power is let out or Finished to 
tenants, in which case one of my dynamometers may be applied at 
every point where power is delivered to a tenant, so as to measure 
and register the amount of power consumed, much in the san e manner 
as the consumption of gas is now registered by a gas meter. A 
larger instrument may also be placed at the prime mover, which, by 
comparison with the others, will show the amount of power consumed 
by the shafting and other mechanism by which the power is trans- 
mitted to the various parts of the establishment. The instrument may 
also be used with advantage for a variety of purposes in the useful 
arts, as for example, in determining the amount of power given out of 
various motors; in ascertaining the comparative amount of power 
obtained by burning fuel of different kinds to furnish steam for an 
engine; or, in testing the comparative lubricating qualities of oils 
and other lubricating substances, either simple or compound. 

In describing the invention, it will be expedient, for the sake of 
clearness, to consider the instrument as composed of two parts, one of 
which may be termed the measuring apparatus, as it measures the 
momentary force exerted at any instant of time; while the other 
part may be termed the registering apparatus, as it registers the 
whole amount of power expended or consumed. 

The measuring apparatus is similar in construction and operation 
to some dynanometers hitherto contrived, and consists mainly of a 
spring connexion between a driving and a driven shaft, or their 
equivalents, in which connexion the springs are more or less com- 
pressed as the force exerted increases or diminishes, and in which the 
change in the relative position of the parts incident to the movement 
of the springs under compression is employed to impart motion to a 
lever, or other equivalent indicator, which will move a greater or less 
distance in proportion to the momentary force exerted, independently 


of the velocity or speed of the shafts. 

The registering apparatus consists of a counter, which is similar to 
those ordinarily employed in ordinary gas and other meters, bat 
which is controlled in such manner by the meas ap 
that its indications depend in part upon the velocity or spe f 
rotating shafts to which the instrument is applied, and in part po 
the force exerted or consumed, as indicated hs the relative in 
the position of the parts of the spring connection of the measuring 
apparatus. 

nthe accompanying illustrations, the rotating shafts A and B 
extend in line with each other, so as to constitute a continuous line 
of shafting. The power is applied to the shaft A, and is taken off 





from the shaft B, being communicated from the one shaft to the other 
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by means of the spring connexion, which is secured to the adjacent 
ends of the two shafts. This spring connexion is composed of a disc 
C, secured to the shaft A, of a similar disc C! secured to the shaft B, 
and of the springs aud drivers, by means of which the movement of 
one disc is imparted to the other. The springs d, d, are made fast at 
their inner extremities to the pins /; which are firmly secured to 
the dise C!, and they extend radially outward to the periphery of the 
disc. The drivers g, g, project from the disc C, and bear upon the 
outer extremities of the springs, so that when the shaft A is turned, 
the springs will be flexed in proportion to the power required to over- 
come the resistance of the shaft B. This bending of the springs per- 
mit an angular change in the position of the dise C!, relative to C, 
and this angular change will be the greater as the resistance of the 


shaft increases, and the springs bend to a greater extent; when the | 


resistance decreases, the springs being less strained, will tend to 
resume their original positions, and the disc C will move back again 
toward the position which it occupied with respect to the other dise 
before the power was applied. ‘Thus, every variation in the amount 


of force expended in turning the shaft B, will be faithfully indicated | 
or measured, by the change in the relative angular position of the two | 


dises, and this angular change is employed by me to control my 
register. The disc C has studs e, Figs. 1 and 4, secured to its face, 
which are received into and bear upon the face of wedged-shaped 
recesses /, formed in a hub H, that slides freely upon the shaft B, but 
which is compelled to turn with it by means of a feather fitting in a 
groove inthe hub. This hub is connected by two rods 0, 0, that pass 
through the dise C, with a grooved ring. Hence, when the dise C 


changes its angular position, or turns with respect to the disc (1, the | 
studs bearing upon the wedge-shaped faces of the recesses in the hub | 


IL move the latter endwise upon the shaft B, and consequently move 
the groove ring J; the hub H is pressed against the stud e, by 
means of springs D, D, which return the hub and ring to their 
initial position, whenever the disc C returns to its first position with 
respect to the dise Cl, Hence the ring J will be moved to and fro 
upon the shaft as the power consumed by the shaft varies. In order 
to make this movement of the ring available as a correct measurer of 
the power, it is necessary that it should move equal distances with 
equal increments of force, Uf the profile of the inclined face of the 
wedge-shaped recess were a straight line, the grooved ring would be 
moved equal distances by equal movements of the springs ; but, as 
springs bend prosressively less distances under progressively equal 
increments of force, the distances traversed by the grooved ring 
would not be equal with equal increments of force. In order 
to obviate this difficulty the form of the faces of the recesses 
upon which the studs act are adapted to the power of the springs, and 
the exact protile ascertained which should be given to them, in the 
following manner:—The shaft B is made fast, so that it cannot turn ; 
a cord is then worked upon the shaft A, and a weight is suspended 
from This weight beads the springs and turns the dise C with 
respect to Ca certain distance which is measured by the number of 
degrees through which a point upon the dise C moves, with respect 
to a corresponding point upon the dise C! additionally ; equal weights 
are successively added to the cord, and the number of degrees 
traversed by the point upon the dise C, upon each addition are 
successively noted, until the greatest weight which the springs should 
sustain has been ascertained. By means of a scale of equal parts, a 
diagram is then constructed, such as shown at Fig. 6, laying off upon 
the line w, , the number of degrees traversed, and upon the lines 
v, ¥, the number of pounds in weight corresponding therewith, and 
unite the points z, z, by a curve. This curve is the profile of the 
welge-formed face of the recess ¢, and it is plain that by the action of 
tho studs upon such recesses, the grooved ring will be moved along 
the shaft equal distances when equal increments of force are applied 
to turn the shafts. 

The sliding ring J is connected to a lever E, with a v brating 
wheel F, whose periphery bears upon a dise G. The lever 
Lis rked at its upper extremity to enter groove 


if. 





the 
of the sliding ring; it is pivotted at V, and is forked at its lower 
eXtremity to enter in a groove formed in the hub of the 
vibrating wheel F, so that the latter is caused to vibrate upon the 
dise G,as the sliding ring is moved to and fro by reason of the com- 
pression of the springs of the spring connexion. ‘This vibrating 
wheel is free to slide to and fro upon its shaft M, but the latter is 
eased to turn with the wheel asit is fitted with a feather, which is 
received in a longitudinal slot in the hub of the vibrating wheel. 
This shait is connected with a counter, which is similar to those em- 
ployed in ordinary gas and other metres For this purpose its shaft 
has a worm N secured upon it, whose threads gear into a screw 
wheel secured to a shaft P. The latter is fitted at its opposite ex- 
tremity with a pinion whose teeth gear simultaneously into those of 
two cog wheels Rand S$. One of these cog wheels R carries a pointer 
or hand ¢, and the other S has a graduated dial U secured to it by 
means of studs. The number of teeth in the wheel that carries the 
dial is one less than that of the teeth in the wheel that carries the 
hand, and as both wheels are driven by the same pinion, the hand at 
cach complete revolution gains on the dial an angular distance equal 
to the pitch of the teeth in the dial wheel. This apparatus will thus 
register any number of revolutions not greater than the number of 
teoth in the dial wheel. The dial wheel revolves in close proximity 
to a fixed dial W, so that any portion of its revolution is registered. 






Goth of the cog wheels are mounted upon cannon shafts, the one of | 


v hich runs upon the other; the inner cannon shaft runs upon a 
spindle, to which a hand m is attached ; the other end of this spindle 
has an arm # secured to it, whose outer extremity is connected by a 


link rod with one arm of a bent lever X, the other arm of this bent 
lever is forked to embrace the vibrating wheel F, and the lever is 
pivotted at xz. Hence, as the vibrating wheel slides upon its shaft, 


indicates the extent to which the spri 
are bent, and thus shows the momentary amount of force exerted at 
any instant. The vibrating wheel, as has been before said, bears upon 
a disc G. This disc is mounted upon a short shaft 1, which bas a 
toothed wheel Q secured to it. The teeth of the latter gear into a 
pinion r, which is secured to a shaft T, whose opposite extremity is 














Fic.6. 
<< ” c 
& % walbs ae 
FIG:5. SSS ae Fe 
| i solbs 
| % ae 


= ae 
a bolbs 


IN 
—" 








V which is formed upon the hub of the disk C'; hence, as the shaft 
B revolves the disc G is also caused to revolac, and by the friction 
of its surface upon the rim of the vibrating wheel I, turns the latter 
whenever it is at any other position than at the centre of the dis 
In order to prevent the slipping of the vibrating wheel upon the dis 
the latter is faced with leather or some other slightly elastic substance 
The rim of the vibrating wheel is also formed in a peculiar manner, 
shown at Figs. 7 and 8, a series of recesses being cut in its rim, in which 
wheels s, s, whose peripheries are slightly toothed, are pivoted ; the 
rims of these wheels thus stand at right angles to that of the vibrating 
wheel, and act like cog teeth to indent in the slightly elastic surface 
of the dise and ensure the turning of the vibrating wheel when the 
dise turns; they at the same time act as friction wheels to roll upon 
the surface of the disk when the vibrating wheel is moved to and fro 
along its shaft radially over the surface of the disc. The vibrating 
wheel F is set in such a manner that the portion of the rim which 





as 


the spring connexion are not flexed, and consequently when no force 
is applied to turn the driving and driven shafts. Hence, when force 
is applied to turn the driving shaft A, the drivers g of the disc C 
secured thereto, bearing against the springs of the spring connexion, 
bend the latter until their tension is sufficient to overcome the resist- 
ance of the driven shaft I; the dise C', with its shaft B, is then 
dragged around with the driving shaft A, the springs bending to a 
greater or less extent with the amount of force transmitted through 
them. from the one shaft to the other. The bending of the springs of 
| the spring connexion permits the disk of the driving shaft to turn to 
a greater or less extent with respect to the disk of the driven shaft, 
and thus to move the sliding ring J and the forked lever E. The 
latter moves the vibrating wheel outward from the centre of the disk 


shape of the wedge-formed recess, will Le in exact proportion to the 
amount of force transmitted through the springs. As soon as the 
driven shaft begins to revolve the dise G, by reason of the connecting 
mechanism, is also caused to revolve, and its revolution will have a 
detinite relation to those of the driven shaft B. The dise G in its 
revolution acting upon the rim of the vibrating wheel F, causes the 
latter to revolve and move the registering apparatus, and the speed 
with which the vibrating wheel revolves is governed in part by 
the speed of the disc, and in part by the distance to which this 


greater or less flexure of the springs of the spring connexion. 
If the driven shaft revolve at a constant speed and the force vary, 
then the revolutions of the vibrating wheel, and ecnsequently 
the number registered by the counter, will vary in proportion to the 
variation in the force, for it is clear that, as the wheel is moved 
by the flexure of the springs, which varies with the variation in the 
force to a greater or | 

| will it be acted upon by portions of the dise of greater or less 





bears upon the disc G is at the centre thereof when the springs of | 


toward the periphery thereof, and this movement, from the peculiar | 





the hand m is caused to move over the dial W; the hand, therefore, | 
gs of the spring connexion | 
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radius, which will thus impart to it a greater or less speed, although 
the speed of the disc itself is not increased. If, on the other hand, 
the force remains constant while the speed of the driven shaft varies, 
then the vibrating wheel, although acted upon by a portion of the 
dise of constant radius, will nevertheless have its speed increased or 
diminished according as the speed of the driven shaft and the disc G 
driven therefrom increases or diminishes. If both force and speed 
vary, whether in the same or in opposite directions, so will the speed 





| of the vibrating wheel vary under the joint action of a varying 


also fitted with a pinion, whose teeth gear into the threads of a worm | 


| A friction brake 
| with a given quantity of the oil to be tested until the whole is ex- 


flexure of the springs and the varying speed of the shafts. The re- 
volutions of the vibrating wheel, and consequently the registration of 
the registering apparatus, bearing always a definite relation to the 
compound product of the speed of the driven shaft and of the force 
applied to it, and therefore making a registration in proportion to the 
power transmitted. In order to reduce this registration to any known 
standard, it is necessary to know the power of the springs, their 
distance from the centre of motion, the proportion that the revolu- 
tions of the disc bear to the revolutions of the driven shaft, the 
lengths of the arms of the forked lever E, and the diameter of the 
vibrating wheel. When this apparatus is employed to test the power 
of any prime mover, a friction brake or some other retarding force is 
applied to the driven shaft B, and the prime mover is connected with 
the driving shaft A. When it is employed to ascertain the amount 
of power consumed by a machine or a train of machines, the appara- 
tus is made to form a part of the connecting mechanism between the 
prime mover and the machines to be tested, so that the power is 
transmitted through the two shafts A and B. When the apparatus 
is employed to test oils, an additional counting apparatus is con- 
nected with the disc G to register the number of revolutions made. 
is applied to the driven shaft B, and is lubricated 


hausted; the number of revolutions made up to the time when the 
brake begins to heat, and the power absorbed in driving the brake, 
are then noted, by means of which a comparison may be instituted 
between the oil tested and a standard oil which has been previously 


| tested in the same manner. 














| and well-arranged meeting was held. 


vibrating wheel is moved from the centre of the dise according to the | 


ess distance from the centre of the disc, so | 


Treat to WorkrreorLy.—At Oakcnshaw, on Friday week, Messrs. 
Rippon and Burton (a London firm, who have been well known as 
the largest ironmongers in the worl’), who have recently taken and 
made extensive additions to the print works formerly belonging to 
Messrs. Forts, gave their workpeople a treat. ‘lwo hundred persons 
in their employ, with the wives of those who were married, were 
regaled with a substantial supply of good things. The repast was 
given in one of the large rooms at the works, in which there were 
arranged three long tables, with seats numbered to accommodate at 
each table seventy persons, and at the head of these tables a cross 
table on an elevated platform, for the use of the occupiers of the 
works and their friends. The room was beautifully decorated, the 
walls for the entire length and breadth of the room being hung with 
festoons, intermixed with rosettes and evergreens so arranged as to 
display numerous appropriate mottoes. Down the centre of the room 
banners were suspended from the tastefuily-ornamented ceiling. At 
the upper end of the room there was a beautifully-executed arch of 
evergreens and flowers, under which was placed the cross table; and 
at the back of this table, and through the arch, were seen sundry 
mottoes surrounded by evergreens, the whole presenting a most 
pleasing effect, and surpassing anything of the kind that had ever 
been seen in the neighbourhood. ‘The whole of the cooked viands 
were put on the table smoking hot, and we never remember to have 
seen such a supply as was displayed on this occasion. At about six 
o'clock the doors were thrown open to the company invited, and in 
avery few minutes, all were seated, and Mr. Rippon, the resident 
partner, entered the room, accompanied by his lady and several 
friends, amidst the deafening cheers of the parties assembled. Grace 
having been after dinner sung, the usual loyal toasts were given by 
the chairman, Mr. Rippon, and heartily responded to by those present. 
The Oakenshaw brass band played after each toast appropriate airs. 
These were followed by toasts emanating from persons in various 
parts of the room, and included the * Healths of the Firm,” “ The 
Success of the Emy Print Works,” &c. These were acknowledged 
by Mr. Rippon, Mr. Burton being unable to attend in co , 
having to preside over a somewhat similar festive scene in connexion 
with the large ironmongery establishment in Oxford-street, London, 
of which he is now the sole proprietor. The meeting was addressed 
by Mr. Rippon, Dr, Pilkington, Mr. Edward Bond, Mr. W. Stewart, 
also by Mr, Richard Riley and Mr. Robert Makant ; speeches and 
toasts being interspersed with songs, and music, and a most orderly 
In an earlier part of the day 
all the young persons of the establishment, under fourteen years of 

ge, were regaled in another room, fitted up for the occasion, with 
buns and cotfee, plum cake and oranges, &c., to their great delight. 
Such meetings as these cannot but be conducive of good feeling be- 
tween the employed and the employers, and we hope that the example 
of Messrs. Rippon and Burton will be followed by other employers, 
and good may result from all such gatherings.—/’reston Gvardian. | 

Russtan AGricULTURE.—A new ministerial office has been iInsti- 
tuted by the Emperor Alexander, with the view of introducing 
improvements into the agriculture of Russia. ‘The department will 
be charged with the task of ascertaining the actual state of cultiva- 
tion in the provinces, and the means best calculated to vanquish the 
obstacles in the way of agriculture; and will also decide on the 
advisability of making pecuniary advances to farmers to effect 
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| improvements. 
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TO CORRESPONDENTS. 


NOTICE.— With our next week’s impression we shall publish the 
Index for the last volume. Jt will thus constitute a double 
number. At the close of last year we stated that a double num- 
ber would be required to work off arrears of specifications ; we 
have, however, been enabled to do this without resorting to that 
means. 


H. B. (Bilston).—We have eramined the tracing sent, but cannot think that 
it would be well or even possible to work wheels on an inclined surface so 
placed as to drive the wheels against a side flange, where the wear of the 
wheels must be excessive. Besides this, the wheels, as shown in your sketch, 
positively bear but upon one edge. 

W. W. W. (London).— We will inquire, and reply next week. 

F. W. (Wednesbury).—Nert week. 

A Fonretcner (Bolton).—1. Overman's Treatise, 218.; Truran’s do, 42s. 
or Mushett's Papers, 30s. There is also a work on steel alone by Overman, 
4s. 6d. 2. Ure's Dictionary contains the fullest account. Tuer ENGINEER 
can be sent like other stamped papers. Thompson would, no doubt, under- 
take to forward it. The above works can be had of Spon. 

P, O. (Birmingham).—There have been a few pamplilets published on the 
disc engine, but we fear they are all out of print. A description appeared 
in the second volume of the “ Practical Mechanics’ Journal,” page 95. 
Other accounts have appeared, but we cannot at the moment recollect where. 

W. T. L—Zruran's work, published by Spon, will answer your purpose. With 
respect to iron ores, the “ Report on the Iron Ores of Great Britain,” 
published under authority, is perhaps the best; the price is 1s. Gd. Jt may 

be ordered of any bookseller. 

A. M. N. (A Constant Reader).—We will refer again, and let you hear 
next week. Ilave you given us the correct title? 

A Youne “'Us.” (Plymouth).—TZhe breaking weight in tons (when the ends 


. Ds-o—qa6 
are flat and firmly fired) equals 44°3 —— _ where D, d are the external 
gh 


3. 








and internal diameters, and | the length. The actual weight vpon a column 

should not be more than perhaps one-third of its breaking weight. 

H. B. (Northam).— We have not yet heard, but will reply as soon as possible, 

G. E. B. (Birmingham).—A square bar of the same sectional area is the 
strongest, and in the proportion of about 1:17 to 1. The ratios are the same 
both for cast and wrought iron. Neither section is favourable for resisting a 
transverse strain.2 We do not think a flat end safe without stays. A plate, 
g-inch thick might do, but such an arrangement is bad. Tf the ends are 
conver, the thickness of the plate should increase as the curve becomes flatter. 
There would be ample strength as far as the circumference is concerned in 
nth plates. 

J. M. (Chatham).— Ritchie's patent is dated 2nd March, 1848, and the number 
is 12,078. Bodmer toox out three patents, dated 24th May, 1834, 20th April, 
1843, and 3rd April, 1844; the numbers respectively are 6,616, 9,702, and 
10,243. 

SPEED OF ENGINES. 
(To the Editor of The Engineer.) 

Sir,—In answer to your correspondent, “Joseph Maas,” whose letter 

appeared in your last week's journal, I beg to offer a solution of the 

question which he there proposes. 

The area of each piston will be 30 in. 2 X 3°14159 = 2827°4310in. 

Two pistons, each with an area of 2827°4510 in. 5654°8620 in., area. 

Area of 4 pistons of same diameter = 2527°4510 X 4 11309°7240 in., 
area, 

Two cylinders, 5 ft. diameter and 4 ft. long, will contain 271433°3760 
cubic inches. 

Four cylinders of 5 ft. diameter and 2 ft. long will contain 271433°3760 
cubic inches, or thd cubic content of the 4 and 2 cylinders would be the 
same, and therefore the expression for the pressure on pistons at 7 Ib, per 
inch will be 2714°3860 X 7, which will be the same in beth sets of 
cylinders, and therefore the pressure on the four pistons will be the same 
as on the two of longer stroke, and consequently they will both perform 
the same number of revolutions in a unit of time, or will both give 60 
strokes per minute. 

1 have shown the cubic contents of both sets of cylinders to be the 
same, and therefore as there are two cylinders full of steam to every 
stroke the expression for the quantity of steam, in cubie inches, used will 
be 2 X 60 X 271453°3760 cubie inches, or the consumption of steam in 
both sets will be the same; and, therefore, setting aside friction, &c., the 
horse power of each set of engines will be the same. 

London, February 2nd, 1857. 





VERITAS, 


(To the Editor of The Engineer.) 


Sir,—Will you be kind enough to pardon and correct an omission I have 
made in the solution of J. Maas’ questions, 

On reading over my letter I find I have omitted reducing the diameter 
of the cylinders to inches. This, though it would not affect the first part 
of the solution touching the equality between the two sets of engines, yet 
it would of course make the result of the enquiry respecting the quantity 
of steam used 144 12° times too small. The insertion of this will 
much oblige 

London, February 9th, 1857. 
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HYDRAULIC PRESSES. 
(To the Editor of The Engineer.) 
Sir,—Being a working mechanic, and a diligent reader of your very 
valuable Journal, perhaps some of your practical readers will kindly give 
me a safe and practical rule for calculating the dimensions and strength of 
the top, bottom, and follower (when made of an average quality of cast- 
iron) of hydraulic presses. I have sought this information in all the 
books to which my slender means allow me access, and cannot find it. 
Carlisle, February 4th, 1857. TyRo. 


HEATING WATER. 
(To the Editor of The Engineer.) 


Sir,—In reply to “Hy. Childs,” I give you a case in point. There are 
various methods employed to heat water before it enters the boilers. 
This case is a boiler 55 feet long, 3 feet diameter, forming the top of the 
main flue to the chimney with the waste heat from two boilers 30 feet long, 
8 feet diameter, the pressure in this boiler heater is the same as in the 
large boilers. The thermometer has been broken, so I had not an oppor- 
tunity of seeing what the heat was to-day, but the water was forced into the 
heater at about 60 degrees, and it raised it to about 180 degrees, Some 
months after, this was put in, and we find about one-half of the deposits 
as mudin the heater, and considerably less than half the trouble in the 
monthly cleaning it used to have before, and the saving of coal with a 
consumption of 85 baskets daily (2 ewt. each), is more than 12 tons 
weekly. I do not attribute all the saving to the heater, but a small portion 
to the time and manner adopted in this case of feeding the boilers, and 
shall be able at some future time to give another case with some additional 
improvements added to it. But it is altogether different to heating by 
waste steam of small high pressure engines. I have no doubt myself about 
being able to raise the temperature much higher, and by that means to 
free the water from all deposits before entering the steam boilers, saving 
them, and the mud can be blown off from the heater at 180 degrees, to a 
greater amount with less loss than from the steam boilers at the consider- 
ably higher temperature they are worked. I fear I have trespassed already 
too much on your space. 


Victoria Boiler Works, Heywood. Samvuet Him. 


P.S. If “ Ellipse,” Bradford, will send me his address, I will forward 
him what he wants. 
ARRANGEMENT OF IRON WORKS. 

(To the Editor of The Engineer.) 
Sir,—Being at present engaged in making a plan for iron works which are 
about to be erected in a locality where fuel is so expensive as to render it 
necessary to adopt the most approved plans of generating steam by the 
waste gases from the furnaces, I should feel obliged if any of your corre- 








spondents could assist me in the arrangement of the plan, or in solving 
the following questions :— 

I may first state that the water which will have to be used in the 
boilers contains about three grains of lime, in the state of carbonate 
and sulphate, and during wet weather sometimes as much as twenty 
grains of mud, or fine clay and sand, in the gallon of water, The pres- 
sure of steam to 50 Ib. per square inch above the atmosphere, worked 
expansively, and the engines to be condensing. 

1, What shape and size of boiler is best adapted for using the gases 
from the blast-furnace, and in what way should the gas be applied ? 

2. Would the same kind of boiler, and same wode of using the gas be 
applicable to puddling and mill furnaces, viz., would they generate the 
greatest quantity of steam, with the least obstruction to the draft or 
working of the furnaces, and if not, what other shape and arrangement 
would meet these requisitions ? 

3. Have the gases any tendency to augment, or diminish the incrusta- 
tion or hard deposit in the boilers, which your correspondent Mr, F. 
Richards calls “ scurfing.” 

4. Have the gases any peculiar tendency to injure the boiler plates, or 
to produce that crystallisation in the plates spoken of by Mr. Shaw and 
Mr. Harrison ? 

5. Which is the best and readiest way of disconnecting the boilers from 
the gas pipes, and from the main steam pipe, for the purpose of cleaning or 
repairing ? An Inquimer, 

Feb. 9th, 1857. 


HEATING STEEL. 
(To the Editor of The Engineer.) 
Sir,—-Will any of the scientific correspondents of Tue Exctneer be kind 
enough to inform me why heating steel and plunging it into cold water 
hardens it, and whether it undergoes any chemical change during the 
operation ? I also should like to know a good method of case-hardening 
wrought or cast-iron. A SUBSCRIBER, 
Manchester, 4th Feb., 1857. 
DRAIN CUTTING. 
(To the Editor of The Engineer.) 
Sir,—Will any of your readers inform me of the best machine for cutting 
field drains. —— J.G. 1 
COLD METAL FLOATING IN MELTED METAL. 
(70 the Editor ef The Engineer.) 
Sir,—Can any of your correspondents give me or tell me where I can find 
a solution of the question, why a piece of cold cast-iron will float in fluid 
melted iron? Truran, in his “Iron Manufactures of Great Britain,” 
attempts a solution, but I think an incorrect one. “ CuPoLa.” 





MEETINGS FOR THE WEEK. 
InstrTUT:On oF Civit Enoineers, Tuesday, February 17th, at § p.m— 
Renewed discussion upon the * Permanent Way of Railways.” 
Socizrty or Arts, Wednesday, February 18th, 8 p.m.—* Ona Powerful 
Modification of the Induction Coil, and some new Electrical Phenomena 
Developed by it,” by Jonathan N, Hearder, Plymouth, 
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BOILER EXPLOSIONS, 
RETURNING to Mr. Longridge’s report, the second class of 
causes, in the order of importance, to which the dangerous 
condition of boilers is attributable, are those connected 
directly with the steam pressure. Simple over-pressure, 
that is, a regular working pressure above the limits of 
safety, and sanctioned by the proprietors, is of rare oc- 
currence in boilers of modern construction; it occurs 
chiefly in old Butterley boilers and others not originally 
designed for the higher pressures. In operation, safety- 
valves are frequently sources of danger, though Mr. Long- 
ridge does not consider them common causes of explosion. 
The inaction of the valve is attributable to negligence or 
recklessness on the part of the attendant. In one instance 
mentioned by Mr. Longridge the lever of the valve was 
firmly wedged down, so as to effectually close the valve ; 
the fireman stated that his usual practice was to wedge 
down the valve on stopping the engine, to prevent the loss 
of water in the boiler, by steam blowing off, and he alleged 
that he did not see how there could be any danger while 
the engine was standing! We may mention another very 
ordinary cause of inoperative valves, viz., the practice of 
tapping the valve into its seat with a hammer, when steam 
is seen to escape, on the assumption that, being jammed 
somewhere, it must be eased off in that way. Now, it fre- 
quently occurs that dirt or grit finds its way on to the seat 
of the valve, and prevents it from fully closing. But the 
worst remedy is to foree down the valve, as the very 
thing sought to be remedied—the jamming of the valves 
—may thus be incurred. It is not difficult to appreciate 
the power of a slight twist on the spindle of the valve 
to hold it firmly down, when one reflects that the over- 
screwing or the unequal screwing of the gland-bolts of the 
stuffing box of a steam cylinder is capable, by the hold upon 
the piston rod, of arresting the progress of the piston with 
the whole pressure of the steam behind it. The best and 
simplest plan of removing grit on the valve seat is to turn 
the valve on its own centre, thereby extruding the dirt. 
For this object some engineers very properly form a square 
or hexagonal head on the dise of the valve, upon which the 
action of a screw-key may be brought, to turn the 
valve; but, in our judgment, the general question of 
safety-valves is imperfectly understood. First, with re- 
spect to the conformation of the valve, the broad 
conical seat usually provided for it is a mistake. The 
ordinary width of the surface of contact is from a quarter 
to three-eighths of an inch, at an angle of 45 degrees. 








This is objectionable in two ways: in its action as a steam | 


escape, and in the facility for the escape of dirt between 
the surfaces. Asa steam escape—whilst the valve is shut 
the pressure of the steam on the lower area represents the 
power which is to open it, but when it is open, with steam 
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blowing off, the area of surface against which the pressure 
acts is extended to the circumference at the upper edge 
of the cone, and, though the pressure on this extra 
surface may not, and probably docs not, equal the pressure 
on the lower area per unit of surface, yet it must virtually 
operate more or less to resist the closing of the valve at 
the same pressure under which it can be opened. The 
conical safety-valve of the ordinary construction, there- 
fore, is deficient in sensitiveness and readiness of action. 
What is wanted is a valve which will rise at once, and fall 
at once, under slight variation of pressure ; and the way to 
make it is tonarrow the surface of contact to a mere line, or 
little more—certainly not more than a sixteenth of an 
inch broad. Indeed, the two surfaces of bearing might be, 
in section, simply two circular segments, touching at a 
point. This principle of construction provides, also, 
against the detention of dirt upon the bearing surfaces. 

Secondly, we think the question of safety-valves is im- 
perfectly understood, with respect to proportions. For, 
the duty of the valve—the discharge of steam of surplus 
pressure—is in proportion to the steam-generating power of 
the boiler, that is, generally speaking, in the ratio of 
the area of the fire-grate and the freedom or power 
of discharge should be in that ratio. We do not find 
that engineers generally follow out the principle; and, 
where it is recognised, the area of the valve is the clement 
which is proportioned to the steam-producing power ; 
whereas, it is the circumference, not the area, that measures 
the facility of discharge. In locomotive practice, we be- 
lieve, it will be found that this misapprehension is carried 
to an extreme, if not to an unsafe, at least to an incautious 
extent: for instances have been known where the pressure 
has nearly doubled itself in the boiler before an equilibrium 
has been established between the steam-generating power 
of the boiler and the steam-discharging power of the 
valve. There is also the matter of leverage upon the safety- 
valve ; the facility of discharge being affected by it. The 
greater the leverage the less the facility. We are accord- 
ingly of opinion that the best form of ‘safety-valve is the 
direct-action valve, wherein levers are dispensed with, and 
the load placed upon or hung by the valve. This has been 
proved in marine and locomotive practice, and in this re- 
spect we think the stationary interest might make a move 
with advantage. For all that we agree with Mr. Longridge 
on the very great utility of a reliable pressure-gauge on 
every boiler ; or even two on each, one to check the other. 
He makes another useful suggestion—that an indicator- 
cock should be serewed upon every boiler, that the pressure 
may be further checked by the indicator. 

Mr. Longridge touches on the question of incrustation in 
boilers, and recommends the use of sediment-collectors. 
We believe that nothing short of an entire revision of the 
prevalent practice of feeding boilers can be satisfactory. 
The proper way is to purify the water before it is put 
into the boiler, not after. ‘That is a full, sufficient, and 
comprehensive solution of the problem of incrustation and 
its prevention. If the water be adulterated with mecha- 
nical impurities, filter it ; if it contain chemically dissolved 
matters, remove them by chemical precipitation. But let 
us do one or the other before the introduction of the water 
into the boiler. Sub-division of functions may be most 
beneficially promoted in this case. There is no good reason 
for deferring the process of purification until after the 
water has been placed over the five. There is, no doubt, 
some extra apparatus required for the purpose of separate 
purification ; but it is not difficult to understand that that 
which must at last be done within the boiler in an. imper- 
fect manner, would be better done outside. The bearing of 
incrustation, on the item of repairs, is well brought out by 
the experience on a large colliery in Lancashire. Within 
an area of 2,000 acres there are upwards of thirty boilers 
of the same class and material in constant work, fed with 
water of very various quality ; and it is found that some of 
the boilers cost ten times the amount for repairs that others 
do. In the one ease the water deposits only a little soft 
mud, casily cleared out by a tap; in the other case the 
water is hard, and leaves a solid deposit adhering firmly to 
the metal. The experience of our manafacturing readers 
can, we doubt not, corroborate these statements. Next 
week we purpose adding a few remarks on the subject of 
engines touched upon in Mr. Longridge’s report. 

STREET RAILS, 

AGAIN we are upon the subject of street railways, for it 
is doubtless an important one. Like the multiplica- 
tion table, it is necessary to know it all by heart, or at 
least to have all the pros and cons. at our tongue’s and 
fingers’ ends, before we can safely pronounce upon the 
parts of London where railways could be advantageously 
laid, or before we can positively decide upon the best 
system to adopt as regards their mechamical construction. 
There never was such a place as London for traffic. All 
travellers, whether in the United States or foreign states, 
agree in this—that no comparison can be made between the 
traffic of any city in the world and that of London; more- 
over, in addition to this, the space upon which it is concen- 
trated is vastly less in proportion to the traffic than is 
found to obtain in any of the other chief cities of the globe. 
This exceptional state of things, perhaps, naturally sug- 
gests the notion that it requires the adoption of exceptional 
means in order to remedy the inconvenience which it 
occasions ; and it can scarcely be expected that the use of 
precisely the same means which have been resorted to 
elsewhere could be found completely to meet the require- 
ments of London. 

With a want far less urgent than ours, the municipal 
authorities of Paris, as well as those of a great number of 
the American cities, have carried out a system of laying 
down railways in their chief thoroughfares, and are now 
engaged in extending the lines into the bye-ways or nar- 
rower portions of the towns ; and we believe there is no 
good reason why strects, if only of a sufficient width to 
admit a single vehicle, should not have rails or trams laid 
along them. No new street, let the width be what it may, 


should be formed without a good and smooth track being 
provided upon which at least the wheels of ordinary 
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vehicles could run, if not the ordinary flanged wheels of 
railways. : 

Admitting that London requires more “doctoring” now 
than any other city in the world will probably require for 
some centuries, and admitting, further, that no system of 
street railways, however well devised, can be made per- 
manently to satisfy the want of better communications 
through the town, we have no hesitation in saying that 
very great relief would be afforded to the traffic in the 
streets by the adoption of some system of street railways. 
We therefore most completely disagree with those who 
believe that we should wait for a more radical improve- 
ment than the laying of rails in the streets would consti- 
tute. That many persons look for greater things, such as 
Thames embankments, sub-ways, and flying machines, 
would appear from the tenor of the remarks made by 
several gentlemen who addressed the meeting of the So- 
ciety of Arts on Wednesday last, when a paper was read 
by Mr. W. Bridges Adams on the subject of street rail- 
ways, an abstract of which will be found in another part of 
our impression. An opinion seems to be entertained by 
many persons that the difficulty of crossing many of our 
public thoroughfares would be immeasurably increased in 
the case of rails or trams being laid down, inasmuch as they 
suppose nothing short of ten or twelve miles per hour would 
satisfy the advocates of the system as the rate of speed at 
which to travel. Now it appears to us that those persons 
who hold these views entirely forget that, because vehicles 
can go at these speeds, it is not absolutely necessary that 
they should drive at such a pace down Cheapside 
or Holborn-hill, and that, in spite of old women, 
apple-stalls, and of everything clse. That a speed 
of ten or twelve miles per hour could be safely 
maintained in most of the main roads out of London, we 
have no doubt whatever, but we have no reason to believe 
that in the crowded parts of the town any undue speed 
would be attempted. Indeed, the regulation of the speed 
according to the locality or circumstances of the case would 
be so casy a matter that we think all fears on account of 
increased danger are per fectly groundless. 

There is another consideration which is lost sight of by 
those who argue the inapplicability of rails to crowded 
streets, and this is, that supposing no greater speed at any 
time or place could be gained over that now attained, yet 
the use of rails would lessen the work of the horses, and 
would lead in the end to a considerable reduction in the 
fares for travelling. This is a very important point, and 
one in which the public are as much interested as in an 
increased speed. It is difficult to determine which benefit 
would be most appreciated by the masses, but the proba- 
bility is, that a reduction of fares would be looked upon as 
the greatest boon. 

To an increased speed, or a reduction of fares, or both 
these advantages, may yet be added a third, of no small 
moment at least to corpulent individuals, of whom omnibus 
loads usuaily contain more than a fair proportion. This 
advantage is no less a one than the evenness of the road, 
one which those, at least, who have travelled in an omnibus 
or cab from Charing-cross to Westminster cannot fail to 
appreciate. The frightful heavings endured in passing 
Charing-cross and along Whitehall can only be compared 
in their effects upon the system to those experienced in a 
ship working in a short chopping sea. Whether this pet 
piece of Macadam is specially designed for shaking up the 
wits of the members of Parliament on their way to the 
Houses, or shaking down any superfluous “top hamper” 
after dining, we do not know ; but for those troubled with 
indigestion we can recommend nothing better than a 
“ Favourite” jolt, on their way to business. 

We must now say a few words on the mechanical portion 
of the subject of street railways: and first, we are of 
opinion that the rails should be adapted both for ordinary 
wheels and for flanged wheels, inasmuch as we deem it 
very desirable in many cases torun the railway trucks from 
the stations into the town. An arrangement of this kind 
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would probably not generally be required, but as regards 
the transit of railway goods from the lines south of | 
the Thames to those north of it, it would be of great 
commercial importance. ‘The whole of this kind of traffic 
could be advantageously carried on at night so as to inter- 
fere as little as possible with passenger traffic during the 
day. The next requisite seems to be that vehicles should 
be able to leave the track without great difficulty at any 
part of the line, and this would appear to be scurcely com- 
patible with any trough rails having edges or ridges for the 
purpose of keeping the wheels in the track. Various forms 
of wheel bearing surfaccs have been proposed, viz., a flat 
plate, level with the street, a concave plate or a convex! 
plate, the edges being level with the street ; and a grooved 
plate, the flanges or edges being placed level with the road- 
way,andsome others. Of all these, no one appears to be just 
the thing; but we incline to the belief that a wide sete 
very slightly hollowed would be found the most convenient, 
with a groove arranged at a 4 feet 84 inches gauge, and 
sufficiently wide and deep for the flanges of railway wheels 
to work in. Now, as the width between the wheels of 
ordinary vehicles is usually from + feet to 4 feet 2 inches, 
it follows that the wheel bearing surfaces for vehicles must 
be within the width of the grooves for the flanged wheels. 
Instead of this form a flat plate might be used with anearly 
half round bead running along it, serving to keep the 
wheels in track, and outside this bead the groove might be 
made for flanged wheels. In these plans neither the slight 
hollowing of the plate nor the bead would materially inter- 
fere with a carriage leaving the track. In one of Mr. 
Adams’ plans—viz., the double T rail laid on its side, and 
of which we lately published a sketech—it is proposed to 
run flanged wheels on the flanges themselves, but we 
doubt if the rails were laid at a gauge suitable for car- 
riages and ordinary vehicles, whether sufficient width would 
be obtained for railway wheels. 

With respect to the turning of corners no difficulty is 
found to exist in those American cities where street rail- 
ways are in actual operation. It seems that the American 
wheels being flanged, are allowed to run upon their flanges 
at the outer curve of the line when turning sharp curves, 
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thus practically increasing their diameter. One other 


int demands attention, and this is, that the rails should 

e capable of being easily kept clean, and should also be 

capable of being way | removed for the purpose of laying 

down or taking up the arteries and blood-vessels of Lon- 

don, viz., the gas and water pipes, which, by the way, are 
always bursting or leaking. 

We believe all that it is necessary to do may be donewith- 
out any Act of Parliament, and we strongly urge upon the 
Metropolitan Board of Works to look into the question, and 
to promote the laying down of a rail or tramway for a 
short length, in or near London, as an experiment. We 
think if the Crystal Palace Company and the London 
General Omnibus Com any, with the assistance of the 
Metropolitan Board of Works, were to make the attempt 
to carry out jointly the formation of a line, say to the 
Crystal Palace, the attempt would meet with every suc- 
cess, and be highly appreciated by the public. 


THE DUTIES AND CAPABILITIES OF ELEMENTARY 
SCHOOLS. 


A BROAD and comprehensive view of the elements of 
national prosperity must lead to the conclusion that it can 
only be securely based upon a comprehensive general edu- 
cation. “ Odi profanum vulgus,” was a motto not unsuited 
to the representative of a decaying state ; but the sentiment 
foreshadows its inevitable result, and is prophetic of its 
natural consequences. Still the dogmas of the esoterical 
philosopher have survived the decay of ancient empires, 
and have been loth to yield even to the safer teachings of a 
more humane and infinitely sounder theory. It is fortunate, 
however, that self-interest is here on the side of right, and 
that we thus have a double guarantee of the result. 

Perhaps it is, after all, a mere venial fault that society, 
in its practical acknowledgment of this great truth, should 
first indulge in certain troublesome and somewhat ludicrous 
acts of selfishness, dignifying them with the names of 
charity and religion. ‘The attempt to seize upon popular 
education for the promotion of the vocation of the sects 
could never have happened except under the reign of cant, 
—a reign, we trust, fast coming to an end. Men are fast 
awaking to consciousness of the fact that the education of 
our people is a great matter of business, to be gone about 
and accomplished on precisely the same principles as any 
other matter of business. We have nothing to say about 
matters of religion, but may yet say, in passing, it is a 
name we reverence. That religion has a greater right in 
the workshop of the schoolmaster, however, than it has in 
that of the machinist, we utterly deny. Had only common 
sense governed here, and bigotry had no place, the contrary 
would never have been put forth, much less made the object 
of a crusade in which we have suffered irreparable and 
inconceivable loss. The signs of the times, however, de- 
note the advent of a healthier state of things. When the 
extremes of tuition lay aside their animositics, and coalesce, 
there is at least hope that the right will triamph. 

We are not, then, indulging any chimerical hope when 
we avow our belief in the speedy redemption of the cause 
of popular education from its long continued thraldom. 
With characteristic practicalness, whilst the theorists were 
quarreling, others have been silently working, and thus 
have wrought out, not talked into existence, at least the 
basis of a great future development. And with what 
result amongst our working population ? They have seized 
with eagerness on the proffered boon. They have made, 
and they are making great personal sacrifices to avail 
themselves of the advantages offered to their children. It 
is a foul libel on the character of our workmen to say that 
they are indifferent to the welfare of their children, and 
especially to their need of education. The truth is, they 
have been cheated till recently by those who professed to 
offer them the boon. Either the thing offered was a mise- 
rable solution of literature, diluted with an unconscionable 
amount of religious serum, or it was rank quackery. This 
is the true reason of its not being appreciated, and a very 
sufficient one too. We need no more convincing proof of 





inspection of the Privy Council, which are conducted with 
the most liberality and spirit, are invariably crowded. 

One new and important step now needs to be taken— | 
must be taken. We defy any power in the country to pre- | 
vent it. It is growing out of the inevitable results of the | 
work already done. This step is the making of our e/emen- | 
tary schools—COMMON scnooLs. The reason we declare 
this inevitable is, that in many instances the children of 
our workmen are getting a better education than those of 
their masters. Not as a rule, there are exceptional cases— 
the avant couriers of the new phase of things that impends. 
And unless the change is made, and made soon, the sons of 
the workmen and those of the employer will have to change 
places in the battle of life. 

This impending change effected, we shall see a stimula- 
tion of the cause of education quite unprecedented. It will 
remove that great stumbling block—the want of funds. It 
is the purest nonsense to talk of national education as a 
work of such enormous national cost. It need not be. It 
will be a great misfortune if it be. Subsidise it largely, 
and you administer a dose of nareotine. Throw it aa 
on its own resources, and you furnish the healthiest stimu- 
lant. The example furnished by the old schools of design, 
as contrasted with the self-supporting schools of art, is 
“confirmation strong.” Those old schools, with their large 
subsidies, are sleepy affairs; and with every attribute and 
element of success are, nevertheless, not successful. They 
are already, comparatively, outstripped by the more healthy 
and vigorous schools of art, which owe their health and 
vigour, to a large extent, to the fact that they have been 
left mainly to their own resources. 

But of what is one of our best elementary schools now 
capable? We are very glad to be able to answer the ques- 
tion ex cathedrd. It teaches mathematics enough at least 
for an Oxford B.A. Its lingual training comprehends a 
thorough drilling in English in such sort as to extract from 
the exercise as much mental discipline as is afforded by the 
classical course of our grammar schools, with the addition 
of one or two continental languages. And where schools of 
art exist, the foundation is broadly and well laid for a 





future artist, or at least art workman, the school of art 
invariably finding art instruction for the elementary school. 

Where schools of art do not exist, there is no reason why 
they should not at once be established. They are indispen- 
sable as affording supplementary aid to complete the scheme 
of the elementary school, and as the instruments by which 
this early training shall subsequently be developed into 
mature and skilful knowledge, whose fruits shall be the 
transformation of public taste, and the universal diffusion 
of a knowledge and love of the beautiful. 

All this is perfectly and easily practicable. In proof, we 
fall back on our own experiences, some of which we have 
slightly indicated above. We trust ere long to see hearty 
and sensible effort for the realisation of such a state of 
things take the place of lackadaisical complaints of the 
ignorance of our men, and their unfitness for our daily 
increasing claims on their skill and power. 


CONVICTS AND COLONISATION. 

EMIGRATION being with us a necessity to avoid the evils 
of a surplus population, it involves several very important 
national questions as to the peculiar influence which our 
present system of colonisation has upon society. It is a 
well-attested fact, for example, that adversity urges its 
victims to foul deeds of which prosperity, or even ordinary 
circumstances, would be ashamed. Now, such being the 
case, the inquiry naturally arises as to the number of con- 
victs whose misfortunes are due to the struggle they have 
had in the world to procure the daily necessaries of life, 
owing to a surplus population and a want of the means to 
emigrate. The inquiry is a broad one, for this adversity is 
not confined to one class of society, nor bad association, 
poverty and their consequences to that portion of our la- 
bouring population where misery is to be found in its most 
squalid form. Again, our canis population may just] 
be attributed to an imperfect state of colonisation ; for wit 
colonies much more extensive and richer in their natural 
resources than the mother country, it is manifest that some- 
thing is practically wrong, or a surplus population could 
not exist, And a third question arises as to the effect 
which a proper system of colonisation would produce upon 
our present overcrowded, indigent, and demoralised state 
of society. 

There cannot be a doubt that a proper system of coloni- 
sation is the legitimate way of redressing many, if not the 
whole, of the grievances at issue; and it is equally plain 
that there is a great engineering work at issue, viz., the 
reclaiming of our colonies, and placing them in fit state 
for the comfortable reception of our surplus population, in- 
cluding our convicts, and for providing the necessary 
transport required for emigration. Now before such can 
be accomplished this great engineering work must be set 
in motion by those to whom our colonies belong (Govern- 
ment). In other words, Government ought to employ a 
vast and varied engincering staff to place our colonies in a 
habitable or marketable state for our surplus population. 
At present the pioneering works performed by Government 
are barbarous—a milder expression cannot justly be used ; 
for the foremost stage of colonial life bears little or no resem- 
blance to that degree of civilisation to which the mother 
country has now attained. Whether they were adapted 
for the last century or not we shall not stop to inquire, for 
granting they were, they must obviously now be a long 
way out of date, since no improvement has been made. 
Progress in the mother country demands a corresponding 
progress in her colonics, to meet the wants of our surplus 
population. In other words, railways and steam culture in 
the former, demand railways and steam culture in the 
latter. 

To make suitable provision in our colonies for a surplus 
population of half a million yearly would require a large 
pioneering foree—probably not less than one hundred thou- 
sand effective hands, and into this force all our convicts 
could be easily and profitably drafted. Superficially viewed 
such a foree may appear to many extravagantly large, but 
when viewed as distributed over our different colonies, in- 
cluding our East Indian empire, it will be found in reality 
the reverse, being less than what is at present unsyste- 
matically employed; for when we take into consideration 
the fact that the works once done perfectly would not have 
to be done over again, as at present, and that it would be 
self-supporting, the objection of extravagance falls to the 
ground, as the larger the number of hands employed the 
better both for the mother country and her colonies. The 
truth is that the increase of force we propose lies in steam, 
and the increase of machinery, railroads, &c. &e. 

The employment of a hundred thousand men, with a 
steam force equivalent to something like ten times the 
number in laying the foundation of our colonial empire, is 
doubtless a national work worthy of England, involving 
many grave and weighty considerations, the most promi- 
nent of which is that of expense—the self-supporting part 
of the project. 

A large working capital would doubtless be required to 
commence with, analagous in principle to that required in 
commencing farming, or any other branch of business; but 
our Government would have no difficulty in raising capital 
provided our enginecring staff are able to farm with profit ; 
in other words, to invest capital so as to return sufficient 
interest. Now, as colonists are able to give long interest 
for capital invested in reclaiming land, and long wages 
under our present rude system, the only machinery brought 
to bear upon “ the bush” (forest) being the hatchet, spade, 
and hoe, it is manifest that with proper engineering, force 
of steam, &c. &e. Ke., civil, mechanical, and agricultural 
engineers ought to be able to give still larger interest on 
capital invested, paying at the same time larger wages. 
We could readily adduce practical experiences in proof of 
both these propositions. We could refer to some who 
having had just sufficient capital to purchase an allot- 
ment, build a log house, buy a cow, horse, pig, cart, hoe, 
hatchet, and spade, were thus barely enabled to carry over 
the first year; while others were able to bring steam, 
horse, and water power to their assistance, saving money 
from the very commencement. In each case profits, espe- 
cially at the commencement, depended much upon the judg- 
mentof the colonist in selecting and sulcieing ie allotment, 
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and in turning that portion of his produce into money not 

uired for his own use; while in the United States of 
America railroads have greatly increased the value of pro- 
perty both in town and country. These are indubitable 
facts in favour of the self-supporting part of our project. 
The first capital invested, it will thus be seen, should be in 
railways, as they enhance the value of lands, both for agri- 
cultural and building purposes. Land, therefore, would 
have to be debited with part of this expense, leaving 
railways debtor for no more than the traffic would return 
fair interest upon, consequently capital thus invested would 
prove a profitable speculation, owing to the increase of 
traffic which would take place with ‘the filling up of the 
country. 


OUR “LAND-CORPS.” 


Wuartr has become of our Army Land-Corps? The late 
war with Russia proved that this was the most important 
division of the English army. Without the railway and 
its locomotive it were difficult to say what sacrifice of men 
and money Sebastopol might have cost us, and the dear- 
bought experience acquired before the land-corps was em- 
bodied ought to prove a timely lesson to the future. The 
more Europe : and Asia are intersected with railroads, and 
the more the world progresses in military science, just so 
much the more important an element will this branch of 
our army become ; and just so much the less valuable our 
naval force. Russia has benefited by her experience in the 
Crimea in this respect, and is now actively alive to the im- 
portance of lining both shores of the Baltic, Black, and 
Caspian Seas with railroads, radiating these throughout her 
provinces in order to enable her to pursue her aggressive 
designs in Europe and Asia, and if once such railroads were 
formed, what is to prevent her pouncing upon Turkey or 
our own East Indian Empire before any effective obstruction 
could be thrown in her way ? How soon would a Todtleben 
fortify the gates leading to cither of those empires, and 
laugh at the best efforts of the British ar my to dislodge 
him, unless supported by a powerful land corps ? Does 
not, for example, the present war with Persia prove that 
with railways to the eastern frontier of the Muscovite 
empire the whole of Tartary and Affghanistan, with Herat 
and the best half of Persia, is at the mercy of Russia? and 
if once in possession of these, what is the next step she 
would take? The practical question at issue is a plain one, 
for the sooner we have a large land corps regularly esta- 
blished, with the necessary steam-power and machinery, 
such would be required both for our East Indian empire and 
our colonies, as well as for our sea-girt isles themselves, so 
much the better and independent our position among the 
nations of the world. 

During peace our land corps could be made self-support- 
ing, so that it would be no burden upon the finances of the 
country. We have suggested, for cxample, in another 
article, that a force of something approaching to a hundred 
thousand men are required to perform the pioneering work 
of colonization, so as to mect the progress of scicnce in the 
mother country—thke present pioneering system of things 
having become antiquated. Now the whole of this force 
might be embodied as our Home and Colonial Land Corps, 
with the exception of some 5,000 to 7,000 of the worst con- 
victs, who would have to be separated and sent to some 
island or penal station, sufficiently large to afford them em- 
ployment in cultivating its soil to support themselves. All 
the work now being done at Dartmoor, Portland, and other 
Government works by convicts ought to be done by the 
home staff of our land corps, drafted from our colonies 
similar to what takes place in the other department of the 
army—and in this home corps we would recommend no 
convicts, purposely to avoid bringing them into contact with 
the old associations of the mother country, so liable to lead 
them astray a second time. Thus a land corps of a hun- 
dred thousand men, with a steam force equivalent to ten 
times the number, need not increase our taxes one farthing, 
but the contrary, as it would be conferring a blessing upon 
our surplus population and our colonies, not easily over 
estimated, thereby reducing our poor-rates, and increasing 
the morality of the country, whilst it would give the English 
army an auxiliary engineering foree which could not fail 
to command respect. 

We have said a hundred thousand men, with a steam 
force equivalent to a million more; but when we take into 
consideration the magnitude of our colonies and East Indian 
empire, and the force at present employed under the old 
system, we question if this force, large as it may appear 
would be adequate for the work requiring to be done. A 
very cursory glance at the semi-barbarous state of the inha- 
bitants of our Indian territory, and the immense resources 
of this empire, naturally the richest in the world, though in 
reality the poorest, will suffice to show that the w hole of 
this foree could be profitably employed in this corner of our 
dominions alone for at least a long time to come in elevating 
some 200,000,000 of her Majesty's subjects to that level of 
civilisation which they ought to attain, and which would 
prove the best defences of India against Russian aggression. 

Although our remarks must be of a very general cha- 
racter at present. we cannot pass over some of the works 
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although the men n may be fit for the work, they are not 
accustomed to that camp life and organisation he must 
be experienced in a military campaign, and are, there- 
fore, liable to consequences no less dangerous to themselves 


| than the army, and the warfare in w hich they are engaged ; 
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on which our Indian land corps would be engaged; and of | 


these the most prominent are, reclaiming from the jungle, 
&e., cotton and sugar plantations. At present we are almost 
wholly dependent upon the United States of America for 
cotton, aud when we mention the fact that about two anda 
half millions of our population are thus dependent, our 
readers will at once perceive that such a precarious state of 
things ought not to exist, were there no other reason than 
the chance of a bad season and crop. Now with larger 
kama te of cotton in Hindostan, and we might have 
arge plantations also in Honduras, there would be less 
danger of our supplies being affected by adverse seasons. 
Our supply of sugar is also greatly deficient, and from both 
the above places we might ha ive, under proper Government 
encouragement, a very large to 
Imports. 
The kind of work at which our land corps would be thus 
employed during peace is just that which would fit them 
for the emergency of war. To depend upon a supply from 


inereast our present 


home, as was done at Sebastopol, is highly imprudent, for | he 





but in the pioncering works of colonisation and in Govern- 
ment works at home, they would become sufficiently inured 
to camp life and discipline so as to enable them'to enter 
the field of war without any danger to themselves or others. 
In point of fact, they would be fitter for a campaign than 
soldiers from our barracks. 

The period of service would require to be short, say ten 
years, and the pay liberal, so as to enable industrious hands 
to save a sufficient amount of their carnings to settle com- 
fortably in our colonies. For this purpose ‘the whole of the 
work done should be on the task-work principle, so as to 
give the workmen every manner of fair play to advance 
themselves in the work. Engineers mel have no diffi- 
culty in framing a scale of prices for all sorts of work satis- 
factory to both sides of the question, and sufficiently encou- 

raging to secure an ample supply of workmen, at all times, 
from the sastion country—workmen having a free passage 
out to our colonies. 





PARLIAMENTARY INTELLIGENCE. 
HOUSE OF LORDS, 


HOLYHEAD AND KINGSTOWN. 
Lory DuyGannon asked the Postmaster-General whether an arrangement 
had been come to by her Majesty’s Government relative to the steam packet 
communication between Holyhead and Kingstown, what the nature of such 
arrangement, and when likely to be carried into effect ? 

The Duke of ARGYLL said this was more of a passenger question then one 
connected with the Post-oflice. It was, therefore, although a most important 
question, not ene with which he could officially deal. It was his duty to 
guard the interests of the Irish public as connected with the transmission of 
the mails. The postal and passenger services were entirely distinct. He 
would be extremely ud if some scheme could be suggested tor the improve- 
ment of the passenger accommodation without being detrimental to the 
postal service, for it “would relieve him from much anxie ty and re sponsibility. 
It was not, however, as had been found, at all an easy matter, The only 
purpose for which public inquiry could be granted must he to accelerate the 
mails. The committee which had sat upon the subject had upon the evidence 
taken betore them reported that the passage between the two capitals could 
be performed in eleven hours, Captain Huish, the principal witness examined 
before that committee, put in detailed time-tables to show that the passage 
might be performed in ten hours and forty-one minutes, At the present 
moment there were two daily postal services to Dublin—the one leaving 
London at tive o'clock in the afternoon, and the other within four hours 
aiterwards. This would naturally appear a very short interval between the 
two mails, and it was proposed before the committee to establish a morning 
mail from London, to reach Dublin the same evening, and to make the 8.45 
mail in the avening do the work of the mail by five o'clock , but that mail at 
five o'clock carried letters which were delivered in London carly the next 
morning, and also letters for transmission into the interior of Ireland. If, 
therefore, that mail should be abolished, the entire internal postal service of 
Ireland would be disarranged. It was the impression of the Irish people 
that the Post-oflice here was throwing obstacles in the way of their interests, 
whereas the very reverse was the case. The present system prese rved the 
interests of the Irish people, and in order that those interests should be still 
preserved, the Post-oflice here required certain conditions of the companies 
which they were not at present in a position to comply with. The p assage 
between Holyhead and Dublin had been performed by the Banshee for three 
years without the least irregul: arity, aud at an average speed of sixteen miles 
an hour. He had been given to understand that with larger and more power- 
ful boats the passage might be performed in three hours and fifteen minutes, 
The Post-otlice required certain conditions of the companies, and the com 
panies had put in time-tables with the view of meeting those conditions, but 
they were not met yet. His atte —_ however, would be devoted eg aimestiy 
to the subject, as he was desirous of seeing both better postal and better 
passenger accommodation, 

The Marquis of CLanuicarve said the postal arrangements could not be 
conducted better than they were at present, but the passenger traflic was con- 
ducted in a disgraceful manner, 

Lord DunGannon expressed himself satisfied with 
received from the Postmaster-General. 





















the answer he had 





HOUSE OF COMMONS. 
WESTMINSTER BRIDGE AND THE NEW GOVERNMENT OFFICES. 

Mr. Locks rose to ask a question, of which he had given notice, relative to 
the condition of Westminster-bridge and the intentions of the Government 
thereupon. He would first remind the House that authority had been given 
for the construction of a new bridge, that contracts had been entered into, 
anda large sum had been expended. It was then supposed that the new 
bridge was not safe. The works were stopped, and a committee was ap- 
pointed to consider the subject. They made a meen but the werks were 
still stopped. He wished to know whether the bridge was to be proceeded 
with upon the old or new plan, and whether it was the intention of the Go- 
vernment to proceed upon any plan without referring it to 
that House. 

Sir B. Hatt said he had observed that his hon. friend the member for 
Lambeth had given notice of his intention to ask a similar question, and he 
hoped to be able to give a satisfactory answer to both of these two que stions, 
His hon. friend (Mr. Locke) had stated very truly that the works of the new 
Westminster-bridge had been stopped last year for reasons which bad been 
presented to the House in a Parliamentary paper containing a report from 
Messrs, Rende! and Sim; son, the engineers. A select committee was ap- 
pointed “‘to inquire into the proceedings which have been taken in relation 
to the new Wesiminster-bridee, and to cons.der the present state of that 
structure, and the course which should be adopted in relation Uiereto.”” The 
select committee reported on the 23rd of July, but previous to the presenta- 
tion of their report another committee had been sitti g upon pul ire offices 
and they intimated that it would be desirable that certain im prove ments 
should be made upon the ground lying between Downing-street and West- 
minster-ha!l. The select committee on Westminster-bridge, in their report, 
referred to that report of the committee on public offices, and came to the 
following resolution :— 


a committee of 







“ Your committee are of opinion that, subject to the consideration of pro- 
fessional advice to be obtained by the First Commissioner of Works as to the 
{the old bridge, the further progress of the works of the new West- 
uld remain suspended until the Government have had an 

head : 






opportu: you the advice to be offered to Parlia- 
ment upon this last > site of the new | » might be re- 
considered in connexion with any general plan of alti ration and improvement 
of the neighbourhood, as well as the all-important subject of the headway 
under the bridge.” = 

In consequence of that recommendation the works of the new! ridge were 
still susp nded, but he had seeu Mr. Page, the engineer, that day, who re 





ported that, notwithstanding the suspension of the works, the y were not en- 
dangered, and that the state of the old bridge Was precisely the same as last 
year. After the session he received the sanction of the Government to draw 
up a specification tur the improvements required in Downing-street, and 
these specifica contemplated a new War-vllice and a new For ign-oftice 
in Downing-street, and he 


ions 


also received the 





sanction of t Government for 
other specifications, and a design showing by a biock plan the best mode of 
concentrating the Government offices on a site bounded ‘by Downing-street, 





George et, Richmond-terrace, 





and St. James's Palace. In er er to carry 
out the desire of the Westiminster-bridge Committee he inserted the tollowing 
parag raph in the specifications :— 








* The design is also to represent auy improvements which the author may 
suggest in the principal approaches to the New Palace at Westminster, as 
well as in the communications with the Sarrey side of the river !hames, 


espec 
ulti 
design.” 


ally wit h reference to the situation of the new We 


stminster-biidge, 
» position of which must be considered in 


connexion 


the 
with this 





So great had been the desire of architects to obtain copies of the specifications 
that no less than 1,791 had been sent out; of that number 1,371 had been 
sent in reply to written or person a! upplications and to toreign connexions in 
London, besides 170 copies distributed through the Forvign-office, and 100 
i tu Lord Cowley in Paris. As he should receive these designs 

he proposed thet they should be publicly exhibited in West- 
after the FE rec (Hear, hear.) The House and the 
would then have au oj - yort unity of learning the views of surveyors and 
gineers as to the best mode of laying out that ground, and as to the most 
» of the new Westmiuster-biidge, He had therefore thought i: 

t tu ask the Government to come to any determination at present 
with conael to the site of the bridge until the pub lic and the House of Com- 
ons had had an opportunity of considering the designs of the most inent 















6 
inexX;ed 











engineers of the day. There was another eran of importance to which the 
committee on Westminster-bridge had thus alluded in their report :— 

“* The changes that have taken place in the bed of the river, and in the flow 
and ebbing of the tides of late years, ought to have due consideration before 
determining the mode of construction and the headway under the bridge. The 
witnesses examined before your committee differed somewhat in opinion as 
to the amount of any probable future change in these respecte.” 





He thought it desirable that there should be another survey of the river 
Thames. There had been no survey of the river since the survey of Mr, 
Telford 1826, but he had received a report that evening from Captain 
Burstall, pointing out the state of the Thames in 1826, when it was surveyed 
by Mr. Telford, and what it was in 1856. When hon. members had had an 
opportunity of seeing what was the state of the rivernearthe various bridges, 
especially near Westminster-bridge, and had examined the various designs to 
which be had referred they would be better able than they were at present 
to make up their minds as to whether Westminster-bridge should continue 
where it now stood, or should he removed, If they decided that it should 
not be removed they would then have to say whether the bridge now being 
constructed should be proceeded with, 

Mr, W. WiLttaMs asked whether the right hon, baronet intended to recom- 
mend that the site of the bridge should be changed, as his recommendation 
would no doubt be followed by the committee he proposed to appoint. 

Sir B. Haut could only repeat his statement that designs would be sent in 
by the most eminent engineers in the kingdom, and he thought it would be 
most inexpedient and improper for him to give any opinion in anticipation of 
what those designs might contain. 





in 






RAILWAY ACCIDENTS, 

Mr. Bentinck wished to know whether it was the intention of her Ma- 
jesty’s Government to introduce during the present session any bill for the 
more effectual prevention of accidents on railways, 

Mr. Lows thought it might be agreeable to the House if, in answering the 

question of the hon. gentieman, he were to state a few figures in regard to 
railway accidents. In 1852 the number of passengers conveyed upon the 
railways was 89,000,000, of whom 10 were killed and 372 injured from causes 
beyond their own control. In 1853, 102,000,000 were conveyed, of whom 36 
were killed and 280 injured, In 18: 54 there were 114,000,000 passengers, of 
whom 12 were killed and 331 injured, In 1855 the number of passengers was 
118,000,000, of whom 10 were killed and 311 injured, In 1856 the number of 
passengers might be taken at about 125,000,000, and the accidents were 8 
killed and 282 injured, As there appeared, theretore, to be a gradual diminu- 
tion in the propertion of accidents to the number of passengers conveyed, 
her Majesty's Government at present saw no necessity jor introducing a bill 
on the subject. 








METROPOLITAN BOARD OF WORKS. 


— 
meeting of the Metropolitan Board of Works was held at the 
J. Thwaites in the chair. 

THE CHARING-CROSS FOOT BRIDGE. 

A deputation attended the Board trom the Charing-cross Foot -bridge Com- 
pany to lay before them the plans for converting the present Charing-cross 
foot-bridge into a bridge of general traffic, The deputation was introduced 
by Mr, Dalton, 

Mr. Deputy Harrison moved * (hat the plans be referred te the Committee 
of Works and Improvements.” 

This was seconded, put, and carried, 

THAMES EMBANKMENT. 

A report was brouglit up from the Committee of Works and Improvements, 
on the subject of a communication from Mr. Lionel Gisborne, C, respect- 
ing a design for the embankment and improvement of the Thames, of which 
he is the promoter, and on a memorial trom Messrs. Loder, Jackson, and 
Bird, the promoters of an undertaking tor the “ formation of an embankment 
on the north side of the Thames, between Southwark and Westminster 
bridges, and for the construction of a railway and other works,” 

Mr. Wright moved, and Mr, Bidgood seconded, the reception of the report, 
and that it be printed and cireulated, and taken into consideration on a 
future day. 


On Friday, a 
Guildhall, Mr 





TUE ORNAMENTAL WATER IN THE PARK. 

In reply to an application trom the Board, the Chief Commissioner of 
Works, while acknowledging the defective state of the drainage of Tyburnia, 
refused the permission to have the Park lakes polluted by drainage matter, 
and stated that means were being taken to purify the St, James's waters, and 
were in contemplation with reference to those of the Serpentine, 








THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2580. Evorne Napo.eon Caprt, Rue Folie Méricourt, Paris, “‘ Improve. 
ments in the construction of cocks and taps."—/ ition recorded 3rd 
November, 1856. 

3046. ALEXANDER Ross, The Burn, JAMES VALENTINE, Woodmyre Cottage, 
Fettercairn, ALEXANDER MuRRAY and ALEXANDER Don, Fettercairn, Kin- 
cardineshire, Scotland, ‘‘ Certain improvements in the purification of 
coal-gas, the residuum of such purifying process being applicable either 
as a manure or for manufacturing gas from.”—J’etition recorded 23rd 
December, UW5OC. 

162. Witu1amM Epward Newton, Chancery-lane, London, “‘ Certain improve- 
ments in sewing machines,”—A communication, 

164. Freperick Crack Catvert, Manchester, ‘The use or application of 
certain substances in stiffening, sizeing, or otherwise preparing textile 
fabrics and paper.’ 

166. Vicror AveustIN Kientzy, Paris, ‘‘ Improvements in machinery to be 
worked by steam or other power, for clearing and ploughing land.” 

168. Ricuarp Quin, Poland-street, London, ‘‘ Improvements in stereo- 
scopes, 

170. Paow AS BoyLr, Pilgrim-street, Ludgate-hill, London, ‘‘ Improvements 
in outside reflecting lanterns.” 

172. Joun Henny Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in apparatus for the preservation of money, books, papers, and other 
property, in case of disaster to ships and other vessels.”~ A communica- 
tion from John Thomas Garlick, New York, U.8.—Petitions recorded 20th 
Janney, 1857 

173. Luke Duncan Jac Kson, Underwood, Nottinghamshire, ‘‘ An improved 
beer engine or syphon and vent peg, to be used for the purpose of draw- 
ing or pumping ales, beer, or other fluids.” 

174. Jomn Massey and James Harereaves, jun., Burnley, Lancashire, 
**Certain improvements in machinery or apparatus employed in the pre- 
paration of cotton and other fibrous materials for spinning.” 

175. Henry Cuamberuin, jun., Narborough, Norfolk, ** Improvements in 
implements or apparatus for ploughing, tilling, or c ultivating land.” 

176. Exot Jean Baptiste Leoure, Paris, ‘‘ An improved railway-break.” 

177. WitttiAM CHARLES Scorrt, Waltham Cottages, Camberwell, Surrey, 
‘Improvements in apparatus for separating coin. 

178. Ropert Ker Arrcnison, London, “Improved apparatus for the amal- 
gamation of precious metals,” 

179. Samurn Dyer, Bristol, ‘* Certain improvements in ships’ fittings, such 
as mast-hoops, jib hanks, and jib and other travellers.” 

181. Ricuanp ARcHIRALD Brooman, Fleet-street, London, ‘‘ Improvements 
in the manufacture of lubricating compositions."—A communication, 

182. SAMUEL NEVILLE, Gateshead, Durham, * Improvements in machinery 
or apparatus employ ed in the annealing s of glass and the firing of pottery 
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183 Tromas Harris, Regent’s-park, London, “‘ Improvements in apparatuses 
for retrigerating or cooling, and regulating the temperature in worts and 
beer, which may also be employed as condensers in distilling.” 

184. ALFRED Vincent Newton, Chancery-lane, London, “* Improved means 
of transmitting messages by audible signals.”—A communication. 

185. Henry Carer, Anchor-terrace, Southwark, ‘ Improvements in steam 
boilers,” —/etitions recorded 21st January, 1857. 

187. Leonard Bower, Birmingham, “ Improvement or improvements in 
the manufacture of bolts, rivets, spikes, screw-blanks, nuts for screws, 
and washers.” 

188. Francows ALexanpre Nicovas DeLsarte and Exvisee Vain, Paris, 
«Improvements in pianos and other stringed musical instruments.” 

189. James Warne, Weymouth-place, New Kent-road, Surrey, “ A new 
combination of metals applicable to decorative and useful purposes, part 
of which invention is ap yplicable also to the method of combining metals 
and alloys of metals.” 

191. ELisnA Mander and WILLIAM Moroas, Birmingham, ‘‘ Improvements 
in the manufacture of photographic, jewellers’, and other cases, having 
wood or papier maché foundations, and where Taised regular or irregular 
forms are required in such cases, and the machinery for carrying out such 
improvements, parts of whic h are applicable to other purposes where 
sawing or shaping is required.” 

192. Cant CuristiaN Enostrom, Stockholm, “ Improvements in the con- 
struction of projectiles for rifled guns and mortars.’ 

193. Joun Rusgery, Birmingham, ‘ Improv ements in runners, top notches, 

and other parts of umbrellas and parasols.” 

194. GusTAvE Perez Di TERMINI, Friday-street, London, “ Improvements in 
the construction of artificial hands.” 

195. Grorngk HabeN HicKMAN and ALFRED HickmAy, Bilston, Staffordshire, 
“An improvement in the method of manufacturing strip and hoop iron 
used for making wrought-iron tubes and other purposes.” 

196, Exxst Lugveke, Raglan-terrace, Robin Hood-street, Nottingham, 
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197. Ropert Jounstonr, Cambridge-place, Agar Town, St. Pancras, Lon- 
don, “‘ Improvements in the manufacture of firewood for lighting fires.” 
198, WiLtiaM Roperts, Millwall, “‘ Improvements in arranging ships’ and 
other similar pumps.” 

199. Henry WittiaM Wimsuunst, St. John’s Wood, London, “ An improved 
mode of manufacturing sheet metal.” 

200. James Gantn Maksuaui, Leeds, Yorkshire, ‘‘ Improvements in pre- 
paring flax, hemp, China grass, and other vegetable fibrous substances.” 

201. Freperick SavGrove, Union-court, Old Broad-street, London, ‘ Im- 
provements in the construction of window or other sashes or shutters 
and frames.”— /’ctitious vecorded 22ud January, 1857. 

202. ArrAliaM HEMINGWAY and THOMAS WHEATLEY, Openshaw, near Man- 
e hester, “Improvements in slide valves for steam engines and other pur- 





y08es.” 

203, GrorGk Bepsox, Manchester, “Improvements in coating iron and 
other metal with metals or metallic compounds.” 

204. CHARLES FRreDERIC VASSEROT, Essex-street, Strand, London, “ An 
improved gasogene.”— A communication. 

205. CHARLES Freperic Vasserot, Essex-street, Strand, London, ‘A 
hydrostatic bellows.”"—A communication from Edmond Armand Louis 
d’Argy, Batignolles, Seine, France. 

206. CHARLES FREDERIC VAssEROT, Essex-street, Strand, London, ‘An 
improved phosphoric fusee or tinder- box and lighter.” alt commiunica- 
tion from Edmond Armand Louis d’Argy, Batignolles, Seine, France. 

207. GrorGe EsknoLme and Henny Ww ILKES, Rotherham, Yorkshire, “Tm- 
provements in ball or other cocks,” 

208. PeTeR Anmanp le Comte de Fonrarnemoreav, Rue de V’Echiquier, 
Paris, “ Certain improvements in fire-arms, and in the bullets to be used 
therewith. "—A ex nimunic ation. 

209. Joun FoLtorr Pow, Albion-place, Hyde-park, London, ‘ Improve- 
ments in reverberatory and other furnaces,” 

210. Grorark Frerausson WILson, Belmont, Vauxhall, Surrey, ‘An im- 
provement in the manufacture of night-lights.” 

211. Pier AL BERTO Baestrint, Brescia, Italy, ‘‘ Improvements in electric 

rraphs,’ 

anon Frrausson Witsox, Belmont, Vauxhall, Surrey, “‘ Improve- 

ments in the manufacture of candles,”—~ Petitions recorded 231d January, 















213. Tuomas AyLes and Ropert ANDREWS AYLES, jun., Weymouth, Dorset- 
shire, “‘ Improvements in the construction of ships, and other vessels 
navigating on water.” 

215. Joun Wuixes, Pimlico, London, ‘ Improvements in machines for dove- 
tailing, grooving, slotting, and rabeting. 

217. Josern’ Wanton, Bradford, Yorkshire, ‘‘ Improvements in looms for 
weaving.” 

219. Danie. Greex, Vauxhall, Surrey, “ lnprovements in potters’ kilns.’ 

221. Henry Bessemer, Queen-street-place, New Cannon-street, London, 
“ Improvements in the manufacture of iron and steel.”— Jf tions recorded 
24th Janvary, W857. 

223, FRANCOIS CONSTANCE, Paris, “An improved apparatus for casting and 
finishing types and vignettes wsed for printing.” 

225. Joun Haine, Warren, Rhode Island, United States, ‘‘ Improvements 
in machinery for the manufacture of nails.” 

227, Wittiam Lerrecn Tizanp, Plymstock, Devonshire, ‘ Improvements in 

fe rmenting, cleansing, and attemperating apparatus to be employed in 
brewing. 

229. Ricuany AnciipaLD Brooman, Fleet street, London, “ A method of 
lubricating and preventing the heating of axles, journals, and bearings in 
railway engines and carriages.”—A communication from Schuler Laurent. 

231. FRANcis Hamitron, Acton, Middlesex ; CHARLES Burne.., Thetford, 

Norfolk ; and James RoypELL, Gloucester-crescent, Camden Town, Lon- 

don, “ Improvements in combining ploughs with locomotive engines.” 

3. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 

in sewing machines.”—A communication from J. E, A. Gibbs, Virginia, 
United States. — Pel itions recorded 26th January, W857, 

235. JAMES Steap Cros.axp, Openshaw, near Manchester, “* Improvements 
in locomotive and other steam engines.” 

237. Joun DanoenrieLp, West Bromwich, Staffordshire, “ Improvements 
in the manufacture of chains.” 

230. Grong Leoxarp Dor.iinc, Rue Drouot, Paris, ‘ Improvements in 
machinery or apparatus for forming screw threads.”—/cbitious recorded 

Janvary, V857. 

. JOHN ELC, and Joun Hewrrr, Manchester, “Certain improvements 

in mules and other machines for spinning and doubling.” 

245, CHARLES WuoweLL, Two Brooks, Vottington, Lancashire, “ Improve- 
ments in machinery for stretching, drying, and finishing woven fabric 

247. GKORGE CRANSTOUN TROTTER CRANSTOUN, side Bridge, Groror 
Youne, Dunse, and Joun Lovew., Chirnside Bridge, Berwickshire, ‘* Im- 

ents in generating steam.” 

TER HeNDERSON Ststenson, Southwark, Surrey, ‘‘ An improve- 
ment in cranes,” 

251. ANDKEW Peppir How, Mark-lane, London, ‘ An improved anti-garotte 
cravat,” 

AMES Lex Norton, Lromley by Bow, Middlesex, ‘‘ Improvements in 

steeping or washing and rinsing machines.” 

255. James Lex Norton, Bromley by Bow, Middlesex, ‘‘ Improvements in 
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ave. 
separating animal from vegetable fibres. 

257, Groner FERGUSSON WiLson, Belmont, Vauxhall, Surrey, “‘ Improve- 
nients in tre ating Burmese and such like petroleum.” 
250. HENRY CHAMBERLIN, jun., Narborough, Norfolk, ‘ Improvements in 
paving or covering the surfaces of roads, streets, or ways,"— Petitions re- 
corded 28th Janvary, 1857. 


Patents on which the Third Year’s Stamp Duty has been Paid. 

7. Grorar Minis, Glasgow.—Dated 4th February, 1854 

2’. James Taytor and Isaac Brown, Carlisle, Cumberland, and Joun 

Brown, Oxford-street, London.—Dated 7th February, 1854. 

287. Aveuste Lovis Nicotas ComTe Vanpen Mrern, Paris.—Dated 6th 
February, 1554, 

800. A.cruonse Fraxcois Damiens Duvinuer, Rue du Bouloi, Paris.— 
Dated 7th January, 1854. 

320. Daviv Brown, Smethwick, and Jonn Brows, West Bromwich, Staf- 
fordshire.—-Dated 10th February, 1854. 

332. Winuiam WurreLey, Lockwood, near Huddersfield, Yorkshire.—Dated 
10th February, 1854, 

347. James Cox, Wenlock-road, City-road, London,—Dated 13th February, 
18)4. 

369. Gronar Feraussos WiLsos, Belmont, Vauxhall.—Dated Lith February, 
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FORGE FerGusson Winson, Belmont, Vaus.hall,— Dated 16th February, 
184, 

207. Henry OLpine, Lambeth, Surrey.— Dated 7th Fcbruary, 1854. 

326, JAMES Youu, Glasgow,—Dated 10th February, 1854. 





Notices to Proceed. 

2205. JaAurs Brae, Glasgow, “ « Improvements in preparing and bleaching 
textile fabrics and mate 

2200, Roger Grorer Sau TER, ‘Alphington, Devonshire, ** A method of, and 
apparatus for, expediting the stamping or marking of letters, papers, 
labels, and documents, and improvements in, and additions to, stamping 

and marking instruments or apparatus, or in connexion therewith.” 

2. Davip Jones, Greenhill-villa, Raglan, Monmouthshire, ‘‘ Certain im- 

provements in obtaining and applying motive power.”—ZJ’efitions recorded 
lst October, 1856, 

2305, Enwin Harpoy and Josrrn HENry, Stockport, Cheshire, ‘‘ Improve- 
ments in looms for weaving, and in machinery for communicating motion 
to looms and other machines.” 

2307. Josrru Rexsuaw, Salford, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus for cutting or producing the pile of plain or 
figured velvets, or other pile-cut goods or fabrics. 

2308. Vicror Renavutt, Bordeaux, France, ‘ Improvements in rcgulating 
and directing the steam escaping from the cylinders of locomotive 
engines. 

2309. Danirt Desmonp, Upper Thames-street, London, ‘‘ Improvements in 
vessels and apparatus for storing, improving, and discharging liquids.” 

2310. Hesxry Joun Distix, Cranbourn-street, Leicester-square, London, 
“Improvements in the means of regulating the tone of kettle drums,”— 

A communication, 

2311. Rorert Epwkston, Bradford, Yorkshire, ‘‘ Improvements in looms for 
weaving.” 

2312. CHARLES GoopyraR, Leicester-square, London, ‘* Improvements in 
securing the openings of air-tight and other bags and packages."— 
Petitions recordad 2nd October, 1856. 

2316, Joun Haun, jun., Mount P! easant, Walmersley, near Bury, Lanca- 
shire, ** Lmprovements in looms.” 

2320. Davin Oaitvy Boyp, Welbeck-street, London, ‘* Improvements in 
constructing and arranging smoke and air flues.” 

2323. James ALLEN, Castle-place, Castle-street, Canterbury, Kent, ‘‘ Im- 
provements in coats.”—72 efitions recerded 8rd Cetober, 1856. 

2827. ALExIs Picarp, Rue de lEchiquie r, Paris, ‘* An improved tobacco 

vipe.”- Petition recorded 4th Cctole 18s6, 

2334. HERBERT MACKWORTH, Clifton; Gloucestershire, “Improvements in 
the separation and treatment of mineral substances, and in coking, and 
in apparatus connected therewith.”— Pelifion recorded 6th Getobar, 1856. 

2354, WitLtAM BraprorD, Manchester, ‘* Lmprovements in the arrangement 
of gas burners for lighting and ventilating.”— D’efition recorded Sth Uctober, 
gc 

2372. James Saut Henpy, Essex-street, Strand, London, ** Improvements 
in fire stoves or grates used for domestic purposes.”— Petition recorded Oth 
October, 1856 

2397. Giovanni Bartista Prarti, Gen 




















Sardinia, * Improvements in the 


a, 
production of ice.”— Petition recorded 13th Ucteber, 1856. 


2403. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, “ An improved 
| method of, and composition for, splitting or rending rock, stone, and 
, earth. A communication from Messrs. Murtineddu and Co., Marseilles. 
| —Peition recorded 14th October, 1856. 
| 2407. Josepn Henry GrorcE Ww eo ” Essex- street, Strand, London, ‘‘ Im- 

provements in windl ication from Pierre Chevalier 
Hardoy, St. Esprit, Landes, ronan 

2410. BENNETT JouNS Heywoop, Hawley-road, Camden Town, London, 
“Improvements in valves for inflating air- tight bags, cushions, and other 
similar articles, and for drawing off liquids.” 

2413, GrorGk HAZzELDINE, Lant-street, Southwark, Surrey, ‘ 
in carriages requiring ‘ poles’ between the horses or draught animals. 
Petition recorded 15th Octoher, 1856. 

2444. Isipore DELCAMBRE, Paris, ‘‘ Improvements in machines for compos- 
ing and distributing type.”— Petition recorded 18th October, 1856. 

2474. George TuoMsoN, Westbourne-green, Harrow-road, London, ‘ Im- 
— nents in machinery for cutting or rending wood for laths and other 

— Petition recorded Q1at Getober, 1856. 

2481, Frederick Watton, Haughton Dale Mills, near Denton, Lancashire, 
“* Certain improvements in the manufacture of brushes.” — Petition recorded 
22d October, 1856. 

2494 LEONARD ALEXANDER DESACHY, ell Peinacbaeen, London, 
“Improvements in producing ar ornaments, and 
other works of art, formed with surfaces of plaster or “cement.” —Petition 
recorded 2rd Oe tober, 1856. 

2498. Grorncr Wits, Bromley, Middlesex, ‘‘ An improvement in the treat- 
ment of grain in order to produce starch abd spirit therefrom.”—Petition 
recorded 24th October, 1856. 

2515. BENJAMIN FERREY, Trinity-place, Charing-cross, London, “An im- 
provement in producing ornamental plastering or stucco work.’ 

2519. Tuomas ALLAN, Adelphi-terrace, Westminster, ‘* Improvements in 
the permanent way ‘of railw ays.” — Petitions recorded 27th October, 1856, 
2525. EDWARD THORNHILL Simpson, Wakefield, Yorkshire, “ Improvements 
in the manufacture of soap.”—/’«tition recorded 28th October , 1856. 
2547. Joun Tuomas Way, Welbeck-street, London, ‘‘ Improvements in 

obtaining light by electricity.”—J/'«tifion recorded 2h October, 1856. 

2552. Henny Houcrort, Rue de l’Echiquier, Paris, ‘‘ An improved steam 
engine, specially applicable to agricultural operations.” —Petition recorder 
30th October, 1856. 

2560. FRANCIS Cook MATTHE ws, Great Driffield, Yorkshire, ‘‘ Improvements 
in preparing manure. "— Petition recorded 31st October, 1856. 

2605. WILLIAM SEED, Preston, and WILLIAM RybER, Bolton-le- Moors, Lan- 

sashire, ‘* Improvements in certain parts of machinery for slubbing and 
roving cotton and other fibrous materials. Petition recorded 5th 

Noveuler, 1856. 

2663. Ricard ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in the 7 reparation of fibres for spinning, and in machinery employed 
therein.”—A communication from H. Hofer.—/etilion recorded 12th 
Novenber, 1856. 

2916. Tuomas PEAKE, Abbey-street Mill, Derby, ‘Certain improvements 
in the meenins ture of chenille and other piled fabrics.”—Fetition recorded 
Dh December, 1856, 

3105. Wittiam McCun.ocn and Tomas Kexxepy, Kilmarnock, Ayrshire, 
“‘TImprovem “eg in stop-cocks or valves.”—P¢tition recor dec 
Peecuber, 18 

112. Joun Bansi. sm, Albert-road, Kingston-upon-Thames, Surrey, ‘‘ An 
improvement in the manufacture of mats or fabrics used for packing.” —~ 
Petition recorded Vth January, 1857. 

124. CuarLes Wye WILLIAMS, ‘Liverpool, “Improvements in furnace grates 
and fire-bars.” — Petition recorded 15th January, 1857. 

153. Thomas SaGar and CurisTopnee TURNER, Burnley, Lancashire, ‘* Cer- 
tain improvements in power looms for weaving.”—Pctilivn recorded 19th 
Januery, 1857. 

164. Frepverick CRAcE CALVERT, Manchester, ‘The use or application of 
certain substances in stiffening, sizeing, or otherwise preparing textile 
fabrics and paper.”— Petition recorded 20th January, 1857. 

175. Henny CuaMper.ix, jun., Narborough, Norfolk, *‘ Improvements in 
implements or apparatus for ploughing, tilling, or cultivating land,”— 
Petition recorded 2st Jonny, 1857 

189. JAMES WARNE, Weymouth- -place, New Kent-road, Surrey, “ A new 
combination of metals applicable to decorative and useful purposes, part 
of which invention is applicable to the method of combining metals and 
alloys of metals.” 

192. Carn Cristian Enestrom, 
struction of ~ tiles for rifled guns aud mortars. 
22nd Jonua 

207. GrorcEe SKHOLME and Henry WiLkes, Rotherham, Yorkshire, “ Im- 
provements in ball or other cocks,” 

210. GrorGe Frrausson Wiison, Belmont, Vauxhall, 
provement in the manufacture of night-lights 

211. Pier ALBERTO BaLestrint, Brescia, Italy, ‘ “ Improvements in electric 
telegraphs.” 

212. GrorGe Feravsson Witsox, Belmont, Vauxhall, Surrey, ‘ Improve- 
me nts in the manufacture of candles.”— Petitions recorded 2rd January, 
185 57. 

247 Groree Cranstoun Trotrer Cranstoun, Chirnside Bridge, Grorer 
Youne, Dunse, and Joun Lovett, Chirnside Bridge, Berwickshire, “ Im- 
provements in generating steam.’’ 

257. Grorek Fereusson Witsonx, Belmont, Vauxhall, Surrey, ‘‘ Improve- 

ments in treating Burmese and such like petroleum.” 

9. Henry CHAMBERLIN, jun., Narborough, Norfolk, “ Improvements in 

paving or covering the surfaces of roads, streets, or ways.”—/litions 

recorded 23th January, 857. 
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Stockholm, ‘‘ Improvements in the con- 
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Surrey, ‘* An im- 














And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applic ations are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gaze/te (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
6th February, 1857 7 

1453, 10d. ; 3 1462, Is. 6d. ; 1463, : 
2, 3d. ; 1484, Gd. ; 5 Mask 

+ 1496, 3d. 






1370, 10d. ; 1448, 1s, 4d. ; 
1471, 7d. ; 1473, 4d. ; 1474, 
1486, 3d. ; 1487, 1s. 4d. ; 1488, 3d. ; 1489, er 2. 
1498, 10d.; 1499, 6d. ; 1500, 4d. ; 1501, Sd. 5 15 













1508, 3d. ; 1509, 10d, ; 1510, - 1d. ; ll, 1d.” 
4d. ; 1515, 4d. ; 1517, 6d. ; 8, 6d. 16 20, 3d. 
10¢ x 3d. ; 






7 7 1539, 10d. 
1544, 3d. q 46, 4d. ; 15s 
6d. ; i604, a; ; 1614, 3d.; 1658, 6d. 

* Specitications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-cflice order, 
made payable at the Post-office, High Holborn, to Mr. Pennett Woodcrott, 
Great Seal Patent Office. 











ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Atstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of I’atents.) 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

1807. Constantine Joun Bartist Torassa, Genoa, “ Obtaining motive 
power by the aid of explosive-gases,”""— Dated 31st July, 1856. 

This invention consists in substituting for steam power the explosive 
power of amalgamated gases with atmospheric air; the explosion being 
effected by means of a spark, or discharge from a galvanic battery. 

1808. Joun Evans, Castleton, Monkton, Pembroke, “ A progressive lever, 
by which is obtained inerease of power over the amount of power 
applied.”"—Dated Sist July, 1856. 

This invention consists in the cembination of a frame and certain rods, 
levers, cranks, axles, winches, and counterpoises. The arrangement 
cannot be described without refcrence to the drawings.— Not proceeded 
with, 

1832. Josiam Harris, Dolgelly, Merioneth, North Wales, “ Apparatus for 
collecting and condensing smoke and gases generated in furnaces.”— 
Dated 4th August, 1856. 

An iron fan composed of two or more blades is constructed to revolve 
in a chamber, having a communication by means of a pipe with the 
furnace or flues. Another pipe from the chamber passes into a receiver 
containing water. The fan is revolved by steam or other power, whereby 
the smoke and gases are collected from the furnaces and flues, and 
forced into the receiver containing the water, and become condensed, 
the deposit being principally carbon is afterwards separated from the 
water and re-used as fuel.— Not proceeded with. 

















CLass 2.— TRANSPORT 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ec. 
1555. Witt1am Humber, “~ lm London, “ Permanent way of rail- 
ways.”’—Dated 2nd July, 18 





This invention consists in manufacturing chairs with the passage 





intended to receive the rail and the apparatus for fixing it gradually 
diminished or tapered in two directions—namely, from the middle of the 
chair towards its two opposite sides, the passage being, as heretofore, 
entirely on one side of the rail when fitted in the chair. Also, the in- 
vention consists in manufacturing metallic wedges or keys, which may be 
used with the improved chairs, and in securing rails within such chairs 
by a pair of the said wedges to each chair, distended, separated, forced 
apart, or drawn away from each other in opposite directions by means of 
one or more distending wedges, keys, bolts, or other means of forcing or 
drawing them into their seats, and there maintaining them so as to pre- 
vent their becoming loose. The invention also consists in fishing or 
connecting together the contiguous ends of two rails, resting in or upon 
two of the improved chairs respectively, by means of a fishing plate on 
one side of the rails, having a wedge formed at either end intended in 
the same manner as above mentioned, and fitting into each chair re- 
spectively, and the plate being bolted or secured to one or both of the 
rails, a fishing plate on the opposite side of the rails being either em- 
ployed, or not employed, as may be preferred. Lastly, the invention con- 
sists in securing rails in the improved chairs, or in any other chairs, by 
wooden wedges, or keys having bolts, rods, or straps passing through 
them in the longitudinal direction of the rails, whereby they may be 
held and maintained firmly in their intended position.—Not proceeded 
with, 
. Thomas Emmanvet Marats, Ferritre la Verrerie, Orne, France 
** Railway signals.”’—Da‘ed 2nd July, 1856 

This invention consists in arranging apparatus in such a manner that 
a detonating signal is, by the passage of a train along the line, brought 
into position to be exploded by the passage of any following train, and 
so that it is held in this position during any period of time, and is then 
withdrawn by the action of the apparatus. 





1569. Epwin Greenstapr Braprorp, Torquay, Devonshire, “ An im- 
proved rudcer.”—Dated 4th July, 1856, 

According to this invention the rudder, instead of being attached 
to the vessel by means of pintles placed at one of its edges, is hung 
equally on each side of a vertical or nearly vertical axis, so that, when 
turned at right angles to the keel, it shall offer an equal resistance on 
each side thereof, and merely retard the vessel's progress. 





1599. Jonn Ilenny Noone, Peter-street, Sun-street: Dishopsgate. 
* Apparatus for retarding and stopping carriages on railways.”—Dated 
7th July, 1856. 

This invention censists in a peculiar combination of apparatus for 
accomplishing the abeve oljects. On either side of the carriage there 
is applied a shid, or sliding friction apparatus, parallel with the rails on 
which the carriage is running. Such skids or sliding friction surfaces, 
when out of use, are at a distance trem the rails, but when it is desired 
to retard cr stop a carriage, or train of carriages, these skids or sliding 
friction surfaces are lowered down on to the surfaces of the rails; 
the apparatus is so arranged that, when these friction surface 
pressed closely to the rails, the wheels of the carriage are lifted off the 
rails. And it is this combination of apparatus used for lowering and 
raising these skids or friction surfaces on to the rails which ecnstitutes 
the peculiarity of the invention. A frame is fixed between the axle 
boxes, to the sides of which frame the skids or friction surfaces are 
connected by links, two to each skid or friction surface. These} 
are pin jointed to the sides of the frame. and to the skids er friction 
surfaces, in such manner as to cause the skids or friction surfaces to be 
moved up and down parallel to the rails. On the upper surface of each 
skid or friction surface are uprights, which pass through holes in bars 
fixed to the frame above-mentioned, by which the projections are guided 
as the skis or friction surfaces are raised and lowered. On each of the 
uprights there are inclines, between which bars carrying other slotted 
inclines are moved by means of arms or on axes connected to the bars by 
links. The axis for giving motion to the inclines receives its motion by 
a screw axis put in motion by handles by a guard or other person in the 
carriage. There are projections or flanches at parts of the under 
surfaces of the skids or friction surfaces, in order to retain them on the 
rails when they are sliding thereon, Or, in place of the skids or sliding 
friction surfaces being arranged as above explained, they may be fixed to 
the side rails of a frame carried by and suspended from the axle tree 
boxes, by rods affixed to such boxes or otherwise, and the frame with 
the skids or friction surfaces is raised and lowered by means of inclines 
on two sliding bars (one on each side of the frame) which are slided to 
and fro by pinions on an axis, taking into racks on the sliding bars, or 
by other convenient means. The guard or other person gives motion to 
the axis by a screw acting in a nut carried by an arm on the axis, or by 
other mechanism.— Not preceeded with. 

1613. SEWALL Suort, New London, U.S., “‘ Horse shoes and shoes for other 
animals.”—Dated 5th July, 1856. 

This improvement consists in the mode of attaching the shoe to the 
hoof without nails, and in a manner to be easily taken off, shifted, or 
replaced, as may be found desirable. It consists in the following con- 
structions and modifications: —The patentee forms a shoe of the usual 
figure of horse shoes, to which is added a rim that extends up over 
the hoof sufficiently to hold it on. This rim of the shoe is so affixed to 
the lower part as to have the rear part on one or both sides, to spring 
off enough to put the shoe on when it is brovght up to its place and 
fastened. <A piece of india-rubber or other material can be fitted to the 
sole for the hoof to rest on, and aid in the adjustment of the shoe to the 
hoof. 

1616. WintiamM Princes Apams, Adam-street, Adelphi, Londen, “ Railway 
wheels, axles, and axle-boxes.”—Dated ?th July, 1256. 

This invention consists, First, in accurately boring the tyres and 
turning the wheels to gauges, so that they may be forced on by pressure, 
or shrunk on with a low heat, to avoid straining the iron. Secondly, in 
securing the wheels to the tyres by means of expanding hoops of a 
conoidal or conical form, 

1617. AL¥rED Krepp, Essen, Prussia, ‘‘ Permanent way of railways.”"— 
Dated 9th July, 1856. 

This invention consists in forming the rails of railways of two dis- 
tinct and separate parts, and making such parts of different metals, 
whereby the inventer is enabled to form a rail that shall combine great 
strength and durability, while at the same time the cost is not materially 
increased. The metals that he proposes to use are cast or wrought steel 
and cast or wrought iron, and the manner in which he combines these 
parts together so as to forma rail is as follows:—He forms the lower 
portion of the rail of cast or wrought iron of a shape similar to the 
ordinary flange rail. The upper surface of this portion of the rail is 
either formed with a groove, or a portion is cut away upon one side or 
upon both sides, so as to admit of the upper surface being fitted thereto. 
This upper surface he makes of steel, either cast stcel or wrought steel, 
or steel of any other kind that may be adapted for this purpose, pre- 
ferring, however, to use cast steel rolled to the required section and 

Mts or otherwise 































dimensions. ‘This superstructure of steel he bt 
attaches securely to the lower or iron portion of the rail. The several 
methods which he proposes for uniting these two portions of the rail 
together are not described. Rails constructed according to this method 
will be found particularly applicable for railway stations where the wear 
and tear of the rail is so materially increased.— Not proceeded with. 

1630. Frepenic WILLIAM RussELL, Aldgate, London, ** Coupling railway 
carriages.”—Dated 10th July, 1836. 

The object of this invention is to enable railway carriages to be 
securely coupled cr attached to each other without necessitating the 
passing of an attendant between them. For this purpose the inventor 
in some cases employs links similar to the ordinary screw links, and in 
the centre of the length of the right and left hand sere w thereof places a 
worm wheel, which is actuated by a worm supported in bearings carried 
by the screw. The axis of the worm is perforated in the direction of 
its length, by a square hole through which a bar or shaft of sufficient 
length to reach from side to side of the carriages n 
attendants standing one at each side of the carriages 
to place tbe links in position on the hooks of the ¢ 
turning the bar or shaft to tighten up as required. 
worm and wheel, bevel gearing may be used for communicating motion 
to the right and left hand screw. Or he employs, for coupling the car- 
riages, a bolt which slides in a bearing or bearings carried by a lever or 
levers attached to the end of each carriage. When the bolt it out of use 
this lever, or these levers, rest vertically against the end of the carriage, 









be passed. Two 
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Or instead of the 
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from whence, when required, it or they may be turned down on its or 
their hinges into a horizontal position, and the bolt then shot throtgh 
eyes fixed to the end of the carriage to which it is attached, and through 
corresponding eyes attached to the carriage with which it has to be 
coupled. — Not proceeded with. 

1632. Pav. Prince, Derby, ‘‘ Making moulds for casting railway chairs and 
other articles.”—-Dated 10th July, 1856. 

This invention consists of attaching any convenient number of pat- 
terns of railway chairs or other articles to a turn over plate, part or 
parts of which may be connected by hinge joints or slides to facilitate 
certain portions of the patterns leaving the mould. The turn over plate 
with the patterns is fixed or attached by joints on one end of a bar, 
which bar, at a convenient point in its length, rests on a bearing joint or 
hinge constructed to admit of the bar being moved about its own axis 
vertically and laterally, perpendicular to the centre of motion. On the 
other end of the bar is placed a counterpoise or weight, to balance as 
much of the patterns and turn over plate as is required. A circular 

g bench is rec ded, the centre of it to be the point on which 
the bar rests, the turn over plate and patterns extending to and cor- 
responding with it. The mode of moulding is as follows. The turn 
over plate and patterns being rested on the moulded bench, a moulding 
box is placed thereon, and fastened to it by hooks which are attached to 
the bar. The sand is then filled in, and rammed about the patterns to 
form the mould; the box is next rolled over, a curved rib being cast on 
its side for that purpose. The patterns are withdrawn from the mould 
by the operator first unhooking and raising that part of the turn over 
plate connected by joints or otherwise to the height required, then un- 
hooking the other part, and raising the whole from the mould, the centre 
on which the bar rests acting as a steady or guide to the operation. The 
top box or cover is moulded on a plate which is the exact counterpart of 
the turning over plate on its general surface, but also having any pro- 
jections, indentations, or other formations which may be required on 
that side of the mould. 











1636. SrepuEN Martin Saxpy, Rock Ferry, Cheshire, “‘ Ascertaining the 
errors of mariners’ compasses."”—Dated 10th July, 1856. 

The object of this invention is to offer a remedy for the evils from 
local attraction which affect the compases of iron ships, and to apply the 
same invention to the simplifying the art of navigation and nautical 
astronomy generally by diminishing necessity for calculation. The 
invention consists in the placing of a spheric diagram made of trans- 
parent substance upon another spheric diagram, in the turning one 
diagram upon another, and in thus causing the intersection of the lines 
which are drawn upon each, by which it is easy to measure sides and 
angles of triangles. The method of using this invention is, for instance, 
thus :—Having the ordinary data for solving a triangle given, such data 
are placed partly on one diagram and partly on the other, as convenient, 
and then by moving the one diagram upon the other, the one being 
attached to the other, certain lines,such as meridians, rhumbs, parallels, 
or other right or oblique circles are caused so to intersect in each 
diagram as to show plainly, and measure by inspection, the result desired. 





From the peculiar use in spherics of this arrang the i tor calls 
ft a “spherograph.” 
1647. Witt1am Bripges ApAms, Adam-street, Adelphi, London, ‘“ Per- 


manent way of railways.”—Dated 12th July, 1856. 

This invention cannot be described without reference to the drawings. 
1669. Joun Bourne, Billiter-street, London, ‘‘ Feathering paddle-wheels.” 
—A communication.—Dated 16th July, 1856. 

The kind of paddle wheel to which this invention relates is that kind 
which is formed with moveable floats, and which is usually termed the 
feathering paddle-wheel. The floats are so formed as to turn on a 
central horizontal spindle, as is usual in feathering paddles, but instead 
of the movements of the floats being governed by means of rods proceed- 
ing from a pin fixed on the paddie-box eccentric to the main shaft, as 
is the usual practice, they are governed by means of arms proceeding 
from two eccentrics placed so that one is fixed on the side of the ship, 
and one on the paddle- box at the extreme end of the shaft. Each float 
has an arm at each end to work it, and each set of arms is combined 
into a wheel by means of suitable segments proceeding from arm to arm, 
80 that each paddle-wheel has a ring or thin wheel on each side of it, 
but set eccentric to the main shaft, so as to govern the movements of the 
floats in the proper manner. The nt is 1 from the 
eccentric rings to the floats by means of short levers or cranks attached 
at one end to the spindles of the paddle floats, and to the eccentric ring 
at the otherend. ‘The eccentrics may be so set as to cause the floats 
either to enter or leave the water vertically, or to enter the water in any 
intermediate position between the radial and the vertical, remaining, 
however, in all positions parallel to one another ; or they may be made 
so that the faces of the entering and emerging floats converge to a centre 
in the vertical central line of the wheel exterior to its circumference. 
The floats may also be made to converge to a point in the vertical line 
of the shaft within the circumference of the wheel, and in this last case 
the floats may be attached to their central spindles by pipes affording a 
bearing surface from end to end, and the arms proceeding from the 
eccentric to govern the movements of the floats must be bent in at the 
points where they join the floats, which may be done without interfering 
with the arms of the paddle-wheel. In both the cases in which the floats 
do not remain parallel to one another throughout the revolution of the 
wheel, short links must be interposed between the eccentric rings and 
the levers or other attachments which govern the motion of the floats.— 
Not proceeded with. 

1699. Georor Horrer, Houghton-le-Spring Iron Works, Durham, ‘‘ Rallway 
pins or spikes.”— Dated 19th July, 1856. 





According to this invention the pin or spike is rolled out of a bar of 


iron by means of suitable swaging rolls, after the manner described by 

the inventor in the specification of his patent dated the 6th June, 1855, 

These rollers are shaped in such a manner as to form a V-shaped or other 

groove or trough in the flat side of the bar, from one end to the other, 

leaving, however, a greater thickness of metal at the central or middle 
part of the bars’ length for the purpose of forming the neck of the pin. 

The bar, having been thus shaped, is bent double in the form of a staple, 

the bend being so effected as to cause the V-grooves or troughs to meet, 

thereby producing a partially hollow pin with a solid head, and having a 

split on each side running up from the points to the neck or head. The 

head is then shaped in the ordinary manner, and the extremities of each 
limb of the pin are bevelled inwards, so that on driving the pin the two 
limbs may expand or open out, and so lock the pin firmly inside the 
sleeper, the angle of such bevels regulating the amount of expansion of 
the pin. The neck of the pin, or that part which enters the chair, is 
imade round and slightly conical, so as to hold more firmly therein, and 
prevent lateral vibration. That part of the pin or spike which enters 

the sleeper may be made rectangular, that is to say each limb may be V- 

shaped inside and outside, such shape being found in practice to hold 

more firmly into the wood of the sleeper.— ot proceeded with. 

1720. Ropert Ricuarpson, Great George-street, Westminster, and JoNATHAN 
Epwin Biuuirs, Lianelly, South Wales, “ Permanent way.”—Dated 21st 
July, 1856. 

This invention consists of applying left and right-handed screws, in 
combination, when fixing the ends of rails by fishing plates; also when 
fixing the parts of chairs or supports together ; also, when fixing rails to 
chairs, with or without fishing plates; and, also, when fixing rails in 
chairs by wedges. 

1752. Pirrre CHARLES PreEvot, Agen, France, ‘‘ Railway brake.’ 

23rd July, 1856. 

The inventor forms on the wheels of railway carriages notched or 
toothed flanges, and furnishes each wheel so fitted with a double pall or 
stop, which double pall or detent enters the teeth or notches of the wheel 
when actuated so to do. This double pall is supported on an axis raised 
and supported from the axle of the wheel to which it is applied. Longi- 
tudinal rods are placed in the direction of the length of the carriage, one 
on each side, in close proximity to the double pall or break lever. Each 
carriage of a train is furnished with two of these rods, and the whole 
number of rods on each side are connected together end to end. Each 
rod is furnished with inclined projections which, when the rods are 
drawn in the direction of their length, come in contact with the double 
detent lever, so as to draw the palls or stops from the teeth of the wheel 
flange, and thereby release the wheel. The rods are each furnished with 





— Dated 





a spring, which has a tendency to force the rods in the direction to keep 
the stops or detents engaged with the teeth of the wheel. When the rods 








are drawn in the senate direction these springs will be compressed, and 
the detents or stops will be withdrawn from the teeth of the flanges of 
the wheels, which may be done by drawing the rods by the cast rod at 
the end of the train, and fixing them in that position —NVot proceeded 
with. 

1765. Gxorcr Spencer, Cannon-street West, 
pipes of locomotive steam-engines and tende 
Dated 25th July, 1856. 

This invention consists of a new mode of coupling the feed-pipes of 
locomotive engines and tenders. Instead of the ball and socket joints 
the patentee uses a coupling having rings of india-rubber, whichhe pre- 
fers to be vulcanised, so arranged that they allow, First, of the angulaT 
motion required by the engine in passing curves and points; and, 
Second, of the sliding motion required by the varying distances of the 
ends of the engines and tenders, and at the same time form water-tight 
joints. 

1768. Tuomas Byrorp, Carlton-villas, Edgeware-road, 
Dated 25th July, 1856. 

This invention consists in having two bars or mouth pieces attached 
at a distance from each other to the same cheeks or side pieces, such 
cheeks or side pieces having rein rings attached to them at the end of each 
bar, so that, when in use, a separate rein may be used to act on each: 
thus, when the rein in connexion with the upper bar is pulled upon it 
acts as a common snaffle, and when the rein in connexion with the 
lower bar is used, it causes this bar to press on the lower part of the 
under jaw of the horse, to which pressure the animal will easily yield. 


London, “ Couplings of feed 
” 


rs."—A communication.— 


“ Horses’ bits.” 





773. EBRNEZER Howes, Liverpool. Laucashire, “* Anchor.”"—A communi- 
cation from Captain 8. Clarke, New York, U.S.—Dated 25th July, 1856. 

The object of this invention is to permit of the stocks of anchors 
being turned parallel with the flukes, whereby the stowage of anchors, 
whether on the forecastle or at the ship's sides, may be readily effected 
without the necessity of unstocking the anchors. The shank of the 
anchor is made with a shoulder at its upper part, and immediately above 
this the shank is squared to fit the square socket in the stock. This 
squared part of the shank is equal in length to the thickness of the 
stock, and above it the shank is rounded and slotted to receive a cottar. 
When the stock is fitted to the squared part of the shank, a cottar con- 
nected to the anchor by a chain for safety is driven into the slot, and 
thus the stock is held fast in position. To shift the stock and turn it 
round parallel with the flukes, it is only necessary to drive out the 
cottar and lift the stock off the squared part of the shank ; it will then 
be free to turn as desired.—-Not proceeded with. 

1774, Wittiam Lamenizr ANDERSON, 
Dated 25th July, 1856. 

This invention consists in ccrtain arrangements of propell ers, whereby 
the floats of which they are composed are made to feather after 
producing their propulsive effect. The propellers may be submerged 
entirely or partially, and are peculiarly adapted to be placed 
one on each side of the quarter or deadwood of a vessel. Each 
propeller is composed of two, four, or more paddles carried upon 
arms free to turnin their supports, 
of cogs, and which cannot be intelligibly described without drawings. 
— Not proceeded with. 

1779. Ricnarpd CLARKE Pavuine, Great George-street, Westminster, 
“Giving increased buoyancy to ships and vessels, in raising sunken ves- 
sels, in keeping structures watertight, and in propelling vessels.”— 
Dated 26th July, 1856. 

The first part of this invention consists in expelling water from, and 
keeping it out of ships or vessels floating in water, which either may 
have sprung leaks or become water-logged from collisions or other 
causes, by forcing into such vessels compressedair. The second part is 
for raising vessels that have sunk, by forcing compressed air or steam 
into them. The third part consists in increasing the buoyancy in, or 
in imparting buoyancy to vessels by forcing steam into hollow recepta- 
cles connected to them. The fourth part refers to propelling floating 
vessels by means of discharging compressed air therefrom, under the 
surfaces and against the water. ‘The details cannot be described with- 
out reference to the drawings. 


Norwood, Surrey, “ Propellers.”— 


the same.”—Dated 26th July, 1856. 

This invention is applicable to the class of anchors known as swivel 
anchors, and these improvements consist in forming and fitting the 
“togles” tothe anchor arms bya working joint. These “ togles” are 
projections formed on the back of the anchor arms, at or nearly oppo- 
site to the heels of the palms, and which “ togles” it has been usual 
heretofore to attach rigidly to the arms of the anchor, They are applied 
to cause the anchor arm which is in contact with the ground to open 
out from the shank, and bring the point of the flook into the proper 
position for entering the ground. In constructing anchors with the 
improved moveable “ togles,” the patentee prefers to form them with a 
stock and solid shank in the usual way, except that the crown end of 
the shank he constructs with three tenons having a hole passing laterally 
through them for the insertion of a locking pin or bolt, for jointing the 
flook arms thereto. In making the shank of the anchor, he prefers to 
forge the stem of the shank and centre tenon from one piece of iron, 
and then welds on the outer pieces or tenons; and the middle tenon he 
makes considerably stronger and a little longer than the side ones, to 
allow a hole to be formed through it for the insertion of a bolt for a buoy 
rope shackle to be attached thereto, without interfering with the swi- 
velling of the anchor. The ancher arms he proposes to form by laying 
together laterally two suitably shaped pieces of iron, having lumps of 
metal formed on their ends, and which lumps he brings together and 
forms into Dutch or solid palms; but they may be constructed from two 
pieces of suitably shaped metal having their points brought together, and 
to which the common palms may be fixed. The two lateral pieces of 
which the anchor arms are formed he places sufficiently apart in the 
centre of their length to allow them to be slipped in between the tenons 
formed on the crown end of the shank, and to which they are jointed by 
astout lock pin, or bolt, passing througli the whole, and upon which 
the arms swivel. 

1784. Joun CorLin, 
28th July, 1856. 

This invention consists in the construction of a double purchase 
windlass by applying on the barrel of the windlass, on each side of the 
main paul, a ratchet wheel; and in adapting to each of such wheels two 
paul carriers, each of which is provided with three pauls. The paul 
carriers are connected by rods to levers whose fulcrums are upon a 
beam or standard across the ship or parallel with the windlass barrel. 
The levers are consequently worked at right angles to the windlass 
barrel, and power is applied directly to the windlass through the pauls 
and levers.— Not proceeded with. 

1786. Henry Roginson, Settle, York. “‘ Arrangements and mechanism for 
the conveyance or transport cf loads or weights.""—Dated 28th July, 1856, 

This invention is particularly applicable to the conveyance or trans- 
port of coals and other minerals either above or below the surface of the 
ground. It consists in applying to this purpose a single or double end- 
less rope or chain, supported at intervals on pulleys which have their 
bearings attached to posts or pillars, or otherwise fixed above the surface 
over which the load is to be transported. The endless rope or chain 
passes round a drum or a series of pulleys at each terminus. Rods are 
attached at intervals to the endless rope or chain on which the loads to 
be transported are suspended. The pulleys supporting the rope or chain 
have only bearings on one side of them, so that the rods on which the 
loads are suspended need only be bent or curved so as to pass on one 
side clear of the pulleys. Or the endless rope or chain may be placed 
between two pulleys, so that the suspending rod passes between them, 
or a double endiess rope or chain may be used, carried at each point of 
support by two pulleys (one for each rope or chain), the suspending rod 
being attached to both ropes or chains, and passing between the two 
pulleys. If the substance to be transported is of the character of coal 
or other mineral, it is placed in baskets or other receptacles which can 
be readily attached to or detached from the suspending rods. When the 
endless rope or chain is moved (one side going in the opposite direction 
to the other) the attached loads are carried along with it. Motion is 
imparted by rotating the drums or the series of pulleys at one or both 
termini. This may be lished by suitable gear, by animal, or 
steam, or other motive power. “When the endless rope or chain is loaded 


Falmouth, Cornwall, “ Ships’ windlasses.”—Dated 








only in one direction, and the weights to be transported have to descend, 


and feathered by an arrangement | 


1780. James Dickinson, Liverpool, “ Anchors, and in the manvfacture of |} 





a brake arrangement may only be required at one of the termini to pre- 
vent the too rapid movement. A series of endless ropes or chains 
arranged as above described may be combined together. 


CLass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §c. 

1367. James Hotpry, Manchester, “Apparatus for bowking, bleaching, 
dyeing, and washing textile fabrics or materials,”—Dated 9th June, 1856. 

This invention consists in the employment or use of a revolving kier 
or wash wheel for the above purposes, enclosed in a steam-tight casing 
orchamber. The revolving kier is furnished on its periphery (or at its 
sides) with shallow buckets, in a similar manner to an overshot water 
wheel, which buckets have their sole perforated, so that, as the kier or 
wash wheel revolves in a reservoir of water or other liquid, the buckets 
upon the periphery of the wheel take up the liquid, and as each bucket 
ascends to the uppermost part of the machine the liquor percolates or 
rains through the fabrics under operation in the several compartinents 
of the kier or wash wheel, being thus distributed as it were in a continu- 
ous shower upon and through the goods or pieces. The steam-tight 
outer casing or chamber in which the revolving bowking kier is placed 
and operates may be furnished with the necessary usual steam gauge, 
safety valve, and vacuum valve at its upper portion, and also with a 
water pipe or alkali pipe, as required below for the entrance or exit of 
the water or other liquid which may be used in the various processes of 
bowking, dyeing, or washing, and also with the necessary steam pipes, 
either high or low pressure, and a waste pipe for discharging purposes 
when required. The revolving kier may be driven or actuated by any 
suitable arrangement for motive power. 

1375, Ricuarp ArcutpaLp Brooman, Fleet-street, London, “ Improvements 
in printing shawls and other fabrics, and in the mac! hinery employed 
therein.” —A communication from M. Hermann.—Dated 10th June, 1856. 

This invention consists, Firstly, in the printing of shawls and other 
fabrics by a single impression of a block of the same size as the shawl or 
fabric itself, for each colour in which the pattern is to be printed 
Secondly, in improved arrangements for printing fabrics by means of 

| One or more engraved cylinders supplied with colour from distributing 

| rollers which receive colour from cylinders working in a colour trough. 
Thirdly, in applying colours on shawls and other fabrics from a cylinder 
or by two plates of about the same size as fabric, one plate being en- 
graved or carrying a block with the pattern, and the other provided with 
felt, cloth, or other like material, which is interposed between the fabric 
and the second plate, and one of these plates being made to advance to- 
wards and recede from the other, the fabric is printed, by being pressed 
between them. Fourthly, in the employment of guides which, on being 
brought into contact with the points of the block or engraved surface, 
keep it in proper position, Fifthly, in arrangements for supplying colours 
to the engraved surface, either directly by a cylinder or cylinders in 
connexion with the colour trough, or by transferring the colours from a 
cylinder to a piece of cloth or other fabric mounted on a frame, from 
which they are carried on to the engraved surface or block, or to which 
the engraved surface is carried. And, sixthly, in certain arrangements 
of machinery for printing fabrics, which cannot be described without 
reference to drawings. 

1377. Canto Pretron1, London-wall, London, “ Printing on cloth and other 
gals communication from G, Bossi, Vienna.—Dated 10th June, 

This invention consists of machinery or apparatus so disposed and 
arranged as to print cloth and other fabrics on to or upon the upper or 
top face, by a movement or pressure of the cloth or fabric upwards to 
and against the printing surface or surfaces, whether such surface or 
surfaces are employed to print one colour only, or two or more colours 
ata single operation or printing, cr by a series of operations or printings. 
The machinery cannot be described without drawings. 

1387. James Comps, Belfast, Ireland, “Improvements in machinery for card- 
ing and roving tow, and other fibrous substances, part of which i improve- 
ments is applic: able for transmitting motion in other mechanism.” —Dated 
llth June, 1856, 

These improvements consist, First, in the application of a transverse 
travelling sheet of gills to the doffers of carding engines, by means of 
which the fibres of the material which is being carded, after they have 
been conveyed to the dofting cylinder or doffer by the action of the ma- 
chine, are delivered more parallel in the sliver than by any of the pro- 
cesses hitherto used ; and at the same time any knots which may be left 
by the card can be separated from the good fibre. The Second part of 
these improvements consists in covering the wood staves in which card 
teeth are sometimes set, with sheet-iron or other metal, for the purpose 
of strengthening them, removing their liability to warp, increasing their 
capability of holding the teeth firmly, and making the surface smoother, 
so as to keep clean in work. The Third part of these improvements con- 
sists in a more simple arr of hanism for ing a 
proper take-up motion to the bobbins in roving frames, by means of 
which a more regular winding on of the rove without straining or 
stretching it is attained than by any previous arrangement for the same 
purpose. The Fourth part of these improvements consists in another 
mode of giving the take-up motion to the bobbins of roving frames by 
means of an expanding pulley of a new construction, which is used 
instead of the cones or dises, which have been hitherto applied for the 
same purpose, and which is still more simple and efficient for many pur- 
poses than the arrangement just described. This peculiar and expand- 
ing pulley is applicable to a variety of purposes where a variable motion 
is required to be maintained. The Fifth part consists in an improved 
mode of transmitting motion from the differential wheel to the bob- 
bins, and in an improved form of bobbin lifter. The invention cannot 
be fully described without drawings 

1399, WittAM Massey, Manchester, “ Looms for weaving.”—Dated 13th 
June, 1856. 

The nature of this invention relates to an improved means, method, or 
apparatus, to prevent the shuttle flying off the race board during the 
process of weaving, thus preventing serious accidents to the operatives, 
and consists of fixing an elastic band or strap the whole length of the 
stay in such a position that, if the shuttle has the least tendency to fly 
off or diverge from its direct course, it will immediately come in contact 
with the said elastic band or strap, which will keep it in its proper posi- 
tion, 

1409. JEAN Etienne Mecuarp, Annecy, Piedmont, ‘ Printing or dyeing 
skeins, tissues, or = textile fabrics of cotton, wool, flax, and other 
fibrous subst ication from J. P. Vautrav ers, Annecy.— 
Dated 14th June, 1858 

This invention relates to the application of catechu and indigo in the 
process of printing or dyeing, by which means the inventor is enabled to 
obtain good and fast colours, and at the same time to economise the 
indigo.— Not proceeded with. 

1414. WittiaM Seep, Preston, Lancashire, ‘‘ ‘ Leap machines,’ or appara- 
tus used in the preparation of cotton and other fibrous substances fo 
spinning.”—Dated 14th June, 1856. 

This invention is designed for the purpose of enabling or causing the 
lap machine to form the pressed lap or fleece of cotton, &c., of a perfect 
quality throughout, and being of the same density or thickness at its 
last coil or lap in completion—that is, at its largest diameter—as it is at 
its first coil or lap at the commencement of its formation (or at its 
sinallest diameter), whereas the pressed laps hitherto formed or made in 
lap machines have been variable in their quality or thickness, owing to 
the continuous stretching or extension of the fleece during its winding 
on the lap roller, the fleece thus beeoming gradually more attenuated as 
the increasing diameter of the lap proceeds. This improvement is 
effected by additional mechanism applied to the lap machines. First, 
by gradually removing or diminishing the weight or pressure upon the 
axis of the lap rollers (where weights are used), as the progress of the 
winding on of the fleece approaches to the completion or full diameter of 
the lap. Secondly, in the application and use of a differential motion 
for the purpose of actuating the fluted feed rollers, so as to apply a 
larger proportion of cotton as required by the increasing diameter of the 
lap, such differential motion being also required and applied for the 
purpose of decreasing the speed of the lap roller sufficiently to allow it 
to lap or wind on the fleece at its largest diameter without its being sub- 
ject to any distension or attenuation. 


1416, Joseru Surcuirve and James Lexcu, Rochdale, “ Apparatus for 
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opening, cleaning, and preparing cotton, wool, and other fibrous sub- 
stauces,”— Dated 16th June, 1856. 

This invention consists in employing a toothed roller or shaft with any 
required number of rachet wheels, grooves, or teeth, either stationary or 
revolving, and placed under the ordinary feed rollers of machinery for 
opening and cleaning cotton or other fibrous materials, such machines 
being known as the willow or scutcher. The said rachet wheels, gooms, 
or teeth, pass between the teeth of the revolving cylinder of the willow, 
or between pegs or teeth placed upon the bars of a scutcher beater, so 
that the materia! to be opened and cleaned receives a repeated opening 
and cleaning action after leaving the feeding rollers; hence a better 
opening and more effectual clearing is produced in less time and with 
much less power than heretofore, the material not being carried over the 
cylinder of the willow, but passing forwards on the underside. 

1421. Wittiam Turner, Tunnicliffe, near Rochdale, Grorck IHvLMe, 
George-street, Rochdale, and Henry BuacksurN, Milnrow, near Roch- 
dale, ‘Condensing and other carding engines, billies and mules for 
earding, slubbing and spinning woollen, cotton, or other fibrous sub- 
stances.”"—Dated 16th June, 1856. 

The First part of these improvements relates to condensing and other 
carding engines, and consists in adapting thereto a cylindrical brush 
fixed on an iron shaft, so arranged and disposed in the said engine as 
to turn with the doffers and other top workers thereof. The bristles of 
the brush enter the cards of the doffer, &c., and effect the clearing of 
the dirt or waste therefrom, by which the waste arising from the 
chimney of the yarn consequent on not keeping the cards clean, accord- 
ing to the methods heretofore practised of carding wool, &c., will be 
avoided. By these improvements the yarn will not be liable to be 
obstructed in its passage over the cards. The Second part of these 
improvements relates to slubbing and spinning wool, and is designed to 
prevent the breaking of the ends of the yarns. by adapting certain novel 
mechanism of the following construction to billies or mules, whereby 
the operation of pieceing the ends is for the most part dispensed with, 
the work produced is more level and of a better quality, and in larger 
quantity in a given time than by the use of billies or mules as hereto- 
fore constructed. The means by which this part of these improvements 
is to be and may be effected is by adapting a worm wheel to the end of 
the shaft which imparts motion to the billy or mule, for the purpose of 
preventing the surface drums from overrunning themselves or drawing 
back.— Not proceeded with. 

1433. CuristorHeR NickeLs, Albany-road, Surrey, and Jamgs Hopson, 
Leicester, ‘‘ Weaving, when Jacquard or other ornamenting apparatus is 
employed.”—Dated 17th June, 1856. 

This invention has for its object the more uniform delivery and 

tension of the warp, threads or yarns wound upon the bobbins used 
when weaving by jacquard or other ornamenting apparatus. For this 
purpose, the unwinding of the thread or yarn from the bobbins is caused 
to take place in the opposite direction to that generally adopted, that is 
the revolution of the bobbin is in the opposite direction to the delivery 
of the warp thread or yarn. The warp thread or yarn in this arrange- 
ment passes from the underside of the bobbin over or partly around a 
framed or open lever which rests on the surface of the yarn or thread 
wound on the bobbin, and from thence over a fixed rod or wire which 
supports the levers of another row of bobbins. A dancing weight is 
hung on the warp thread between the fixed rod or wire and the lever it 
passes over, so that the warp thread or yarn is caused to descend with 
“the weight, and the open lever is caused to press on the surface of the 
yarn on the bobbin, and the weight is raised by the taking up of 
the yarn in weaving. The pressure of the yarn on the open lever and 
the friction of the yarn passing around it being reduced, the bobbin will 
be allowed to revolve to give off more yarn, until the weight again 
descends low enough to give the required pressure and friction to arrest 
its further descent, and so hold the bobbin until a further delivery of 
the yarn is required.—WNot proceeded with. 


1435. Thomas Burton, Padiham, Burnley, Lancashire, ‘ Apparatus for 


sizing and dressing warps, yarns, or threads.”— Dated 18th June, 1856. 

Instead of the usual method of passing steam from the boiler to the 
size trough and drying cylinders simultaneously, the patentee passes it 
from the boiler direct to the cylinders, and then conveys the exhaust 
ateam from the said cylinders to the size through, by which he effects a 
great saving or economisation of the steam, and when any of the steam 
becomes condensed in the cylinders he allows it to escape, thus pre- 
serving the steam sufficiently pure to boil the size in the trough at the 
same operation, instead of being boiled by a separate process as hereto- 
fore adopted. 

1437. MATTHEW ANDREW Murr, and James M‘ILwiam, Glasgow, “ Looms 
for weaving.”— Dated 18th June, 1856. 

This invention in some respects refers to former patents of the 
patentee, dated respectively Sth December, 1853, and 23rd January, 1854. 
The patentee now claims, First, the application and use of apparatus for 
shifting the shuttle drop box or boxes in looms for weaving with more 
than one shuttle, wherein the shifts are effected by means of a lever 
acting upon, when required, by a constantly revolving cam or cams, the 
cams, when more than one is used, corresponding in number to the num- 
ber of shuttles used, and in their various proportions to the various 
positions of the shuttle drop box or boxes, motion being given to the lever 
through a catch bar or catch bars brought into or out of action, or the 
action of which is regulated by suitable pattern mechanism at the periods 
at which the changes or shifts occur as described; together with the 
described locking and catching or temporarily holding details to be used 
in connexion with the lever and cams. 8 dly, the application and 
use in looms fer weaving with more than one shuttle, of a pattern barrel 
formed with helically or spirally disposed perforations, to receive pins of 
various sizes corresponding in number to the number of shuttles used, 
such pins being placed in the holes in the barrel in correspondence with 
the periods in the weaving action at which the shuttle drop box is to be 
moved to or retained in a position above its lowest position, whilst the 
barrel as it moves round, step by step, acts upon or determines the 
position of a lever which is made to follow the helical or spiral line on 
the barrel, by means of a screw spindle driven from or in connexion 





machine consisting of a four-sided woollen frame, which revolves in a 
horizontal axis in a cistern containing boiling water. At one of the 
angles of the wooden frame a bobbin or reel is mounted, on which the 
piece of fabric to be washed is wound. In the centre of the wooden 
frame another bobbin or reel is mounted, which, at the commencement 
of the operation, isempty. The cloth from the full reel passes round 
three sides of the revolving reel over brushes, or a surface of vulcanised 
india-rubber fixed to each side of the frame, to the central wheel which 
receives a slow motion on its axis by suitable gearing, and just before the 
cloth is wound on the central reel it is acted on by a revolving brush or 
surface of vulcanised india-rubber. When the central reel is full of 
cloth it is removed from this washing machine to an apparatus in which 
the cloth is subjected to the action of the various liquors used in bleach- 
ing. This apparatus consists of a cistern, in the two ends of which area 
series of slits as long as the cloth is wide, and these slits have valves to 
prevent the liquor contained in the cistern from escaping. The cistern 
contains a series of fixed partitions parallel to the ends, and having 
similar slits in them. In between each pair of fixed partitions there is 
a movable wooden frame, also having slits similar to those in the ends 
of the cistern, and these movable frames are worked up and down by 
cranks or otherwise. The reels from the washing machines are mounted 
in a suitable frame, and the cloth from several of them is passed ihto the 
cistern through each slit in one of the ends of the cistern, and then 
through the corresponding slits in each of the fixed partitions and 
moveable frames contained in the cistern, and lastly out of the cistern 
through one of the slits in the other end. | Thus it will be seen that the 
cloth is rubbed between each of the fixed partitions and moveable frames, 
and these are by preference covered with india-rubber. The bleaching 
is effected by using in this apparatus, first, the ordinary alkaline and 
chlorine solutions, then lime water, and afterwards the weak acid, which 
is usually-used immediately after the chlorine solution. 

1453. James BuLLouGn, Accrington, Lancashire, ‘ Looms.”—Dated 20th 
June, 1856. 

This invention relates to a former patent dated 9th March, 1855, and 
consists in further improvements in the stop rods in which the swells are 
placed, either at the side or top, but constructed much thinner and 
lighter than usual, and made to act by means of fingers or levers upon a 
small trigger, which depresses the ordinary stop-rod finger only when 
the shuttle is lodged in the shed, or not boxed. The parts which are 
alternately in motion being considerably lighter than those hitherto em- 
ployed, the shuttle is not thwarted or obstructed in its course from one 
shuttle box to the other, but traverses with ease and steadiness, having 
lighter levers to lift and shorter distances to lift them, and, to insure a 
greater certainty of the shuttle boxing, the patentee regulates the 
lengths of the treddles by making slots in them, and the frames or 
brackets to which they are attached, in which slots or studs or pins are 
adjusted, and by using a detached stud to each treddle the sheds can be 
regulated to the greatest nicety, thus rendering the shuttle less liable to 
be obstructed in its passage through the shed, and less liable to fly off 
the race board, by which so many accidents occur, both to the operatives 
and machinery. Or one treddle pin may be used for any number of 
treddles, which pin may be adjusted to any desired position in the tred- 
dies and frames. By this arrangement the treddle bowls will always 
maintain their position under the centres of the tappet shafts. The 
studs or pins can be placed at the back, as in those looms where small 
tappets are employed, thus making the shed larger than the traverse of 
the tappets. ‘The invention relates also to an arrangement of mecha- 
nism for regulating the tension of the yarn as the yarn beam decreases in 
diameter. Another part of the improvement consists in giving a self- 
acting motion for re-taking up the cloth after the letting-back motion 
has been in action, by means of an arm or lever on the cranked or 
letting-back rod, which lever has a finger or swivel-catch resting in the 
groove or thread of a conical spiral worm fixed on the tappet shaft, the 
pitch and incline of which form the governing of the take-up, which 
proceeds as the finger descends in the groove, causing the cranked rod to 
resume its original position, and also the catch of the ordinary taking- 
up wheel to re-enter the teeth, the said catch having been lifted off 
when the letting-back was put in action. 

1466. JEAN Cuarues Lereverre Lacroix, Heutrégiville (Marne), France, 
** Filthing and shaving the merino, plain satin, and muslin or wool.”— 
Dated 23rd June, 1856. 

A drawing descriptive of this invention is connected to the specifica- 
tion, and letters of reference are placed upon the drawing, but no corre- 
sponding written description is given, 

1467. James JonNSON and WILLIAM BLACKWELL, Ashton-under-Lyne, Lan- 
cashire, ‘‘ Self-acting mules for spinning.”—Dated 23rd June, 1856. 

This invention consists in certain improvements in those self-acting 
mules in which a cam shaft is employed. This shaft has hitherto been 
driven by friction pulleys. Now this invention consists in dispensing 
with these friction pulleys, and driving the cam shaft by gearing actuated 
by the twist shaft. The wheel on the twist shaft is made with some of 
the teeth left out; this blank space comes opposite the wheel to be 
driven when the cam shaft is to be set in motion, this motion is imparted 
to the cam shaft by a weighted cord passing over a pulley loose on the 
cam shaft, but connected to it by a catch and ratchet wheel. As the 
twist shaft continues to revolve it again winds up the weight, so that 
when the blank space comes opposite the driven wheel the weight again 
descends, and gives motion to the cam shaft. The inventors also pro- 
pose to employ a spring instead of a weighted cord.— Not proceeded with. 

1475. Isaac ATKIN and MARMADUKE MILLER, Nottingham, “ Machinery for 
sewing lace and other fabrics.”—Dated 23rd June, 1856. 

This machine consists of two fluted or toothed rollers gearing together 
which corrugate the fabric, and pass it in stitches on the needle. A 
narrow groove is cut in each roller at right angles to the flutes or teeth. 
These grooves are cut of such a depth as to allow of the point of a 
needle being placed between them when the rollers are brought into 
gear. A needle is used which is straight, except near the hinder end, 
where it is bent into the segment of a circle. Instead of an eye (as in 
the ordinary sewing needle) a beard or hook is formed, the point of 
which is bent down into a nick made in the substance of the needle. 
This hook facilitates the threading the needle, and the throwing off or 





with the barrel, such lever acting upon or regulating the of 
the details which directly cause the shifts of the shuttle drop box as 
Cescribed, together with the contrivances in connexion with the pattern 
barrel for reversing the motion of the barrel and lever or levers, and 
throwing the levers alternately into and out of gear when two levers are 
used. Thirdly, the application and use in looms for weaving of a spring 
or elastic connexion for aiding the action of the shuttle drop box move- 
ment in the manner described, Fourthly, the application and use in 
looms for weaving ornamental fabrics of the corded class, of connected 
shuttle drop boxes on each side of the loom working simultaneously or 
in concert, Fifthly, the system or mode of connecting the shuttle drop 
box of looms working more than one shuttle with the taking-up motion 
of the loom, so that the taking up may be varied according to the shuttle 
which isin use as described. 


1442. Wittiam Hunt, Tonge, near Middleton, Lancashire, “ Apparatus for 


polishing and finishing yarns or threads ’—Dated 19th June, 1856. 
These improvements apply to a certain novel arrangement of mecha- 
nism for polishing and finishing yarns, threads, &c., in the hank, and 
consists in passing the yarn or thread, when in a wet or previously sized 
state, over and around a suitable arrangement of revolving rollers, sta- 
tionary rods or beams, and steam chests or tanks. The stationary rods 
or beams are covered with cloth, or felt, or other soft substance, which 
lays the fibres of the yarn or thread as it passes over the cloth, felt, &c. 
The hank of yarn is (simultaneously with the laying of the fibre) dried 
and polished by passing over the revolving rollers and steam chests. 
This apparatus is so arranged that the inside and outside surfaces of the 


unthreading. A needle is employed, the object of which is to maintain 
the point of the needle correctly between the fluted rollers, at the same 
time allowing the fabric to be freely drawn off the needle in a con- 
tinuous run. This needle holder consists of a plain roller fitting the 
bend in the needle; over this roller the needle is placed, and is pro- 
perly held by two smaller rollers which press the bend of the needle 
on to the periphery of the larger roller. It will be understood that, if a 
fabric be introduced between the fluted rollers to face the needle, and 
the said rollers be caused to revolve toward the said needle point, the 
fabric will be corrugated and passed on to the needle, and be passed 
along the whole length of the needle. 

1477. Epwin Harpon, and Jossen Henry, Stockport, Chester, “ Improve- 
ments in looms for weaving, and in machinery for communicating motion 
to looms and other machines.— Dated 24th June, 1856. 

This invention consists, First, in an improved picking motion, by 
means of which the upper part of the picking stick is made to travel in a 
horizontal or nearly horizontal line. Secondly, in an improved picker 
or instrument for imparting motion to the shuttle, Thirdly, in an im- 
proved combination of hinery for working the shafts or heddles in 
any required succession. Fourthly, in an improved mode of connecting 
adjustable crank pins, for working the lay, to the fly wheels or discs 
fixed on the driving shaft, by means whereof the length of stroke or the 
lay can be varied. Fifthly, in improved arrangement of parts for 
arresting the motions of the loom when the weft breaks or fails. Sixthly 
in an impreved combination of parts for arresting the motions of the 
loom when the shuttle fails to enter the shuttle box. Seventhly, in the 

lication of a spiral barrel with elevators and depressors for working 








thread are alike polished and finished by passing over the bination of 
rollers, covered rods, and steam chests. 

1446. Georer Py, Ipswich, Suffolk, “Preparing silk.’—Dated 19th June, 
1856. 

This invention consists in employing fuller's earth in order to aid in 
removing gum from the silk. For this purpose the fuller's earth may be 
used combined with water when reeling silk from the cocoons, and also 
together with water, steam, and pressure after reeling. 


1448. Witttam Parsons, Pratt-street, Old Lambeth, ‘‘ Washing and bleach- 


ing woven fabrics,”—Dated 19th June, 1856. 
In carrying out this i ion, the washing is effected by means of a 








the drop box of a loom in which two or more shuttles are employed. 
Eighthly in an improved mode of setting out the tappets for working the 
heddles. Ninthly, in certain improved self-acting temples for holding 
the selvages of the fabric while in the loom. And, lastly, in an im- 
proved bination of hinery for icating motion to looms 
and other machines. These several features cannot be described with- 
out reference to the drawings. 

1481, Joszrx Hartson, Blackburn, and Curtstorner GsLpErp, Low- 
moor, Clitheroe, I hire, “ Machines for warping and sizeing, or other- 
wise preparing yarns or threads for weaving.” —Dated 24th June, 1850. 

These improvements in beam warping machines relate, First, to 











arrang of hanism for registering the length of yarn put on 
the beam and stopping the machine when the required quantity has been 
wound on. For this purpose a modification of the ordinary worm 
wheel in gear with a worm on the measuring roller is employed. 
Secondly, to those which have a self-acting backing off motion for 
winding the ends of broken threads, and the object is to leave the 
attendant at liberty, when the backing off strap is put on the first 
pulley, by providing arrangements which will push the strap on the 
loose pulley, and stop the backing off when the whole or part of the rods 
have descended, and this part of the invention consists in applying 
arrangements to beam warping hines for plishing this purpose, 
the most simple arrangement being a spring similar to that for acting 
on the rod which stops the machine when the required quantity is 
wound on, but placed so as to act in the opposite direction, the spring 
being released from its notch by an adjustable screw fixed in a projec- 
tion from the incline bar, which is pushed backwards by the descending 
rods. As the rods descend this adjustable screw is brought towards the 
spring, and will come in contact with the spring as adjusted when the 
last rod or last but one has nearly descended. A weight may be sub- 
stituted for the elastic action of the spring. The improvements in 
sizeing machines relate, First, to a mode of putting friction on the beams 
to give the proper tension to the yarn going into the machine; it consists 
in passing a band or strap over the boss or end of each beam, and under 
friction pulleys placed between the beams, one end of the strap or band 
being attached to the boss of a ratchet wheel on a stud in the frame, the 
ratchet wheel being for the purpose of adjusting the tension of the strap 
or band on the ends of the beams to give the friction required, the other 
end of the strap or band being secured to a bors on the stop lever shaft, 
so that when the machine is stopped the strap or band will be pulled, 
and will be caused to act as a brake on the beams, and prevent the yarn 
from becoming slack. The improvements in the second place relate to 
that machine known as the “tape sizing machine,” and consists in sub- 
stituting for each of the drying cylinders used in such machines an 
apparatus formed by a fan, revolved by belts from some convenient part 
of the machine, and by two discs arranged axially with the fan. These 
discs have annular cavities into which pipes are jointed, one end of each 
pipe being jointed with the annular cavity in one disc, the other with 
the annular cavity in the other disc, The annular cavities and pipes 
are filled with steam. The discs also carry rods arranged all round, 
upon which the yarn rests, the rods being intended to keep the yarn 
from contact with the pipes or tubes. The discs carrying the tubes 
and rods are free to revolve by the passing of the yarn.— Not proceeded 
with. 








1482. JosepH HARRISON, Blackburn, and CHRISTOPHER GELDERD, Lowmoor, 


Clitheroe, Lancashire, ‘‘ Looms for weaving.” — Dated 24th June, 1856. 

This invention is designed to remedy the evils which result from the 
shuttles failing to box. The inventors hinge or arrange the reed so that 
it will move back and leave room for the shuttle when it is caught in the 
shed, the same as the loose reed. By this invention they prevent the reed 
from advancing with the slay to the fell of the fabric when the shuttle 
fails to box, and accomplish this by the same means as are used under 
these circumstances for arresting or preventing the slay and reed when 
attached and fixed from beating up. In other words, the invention con- 
sists in arresting the reed alone, or in causing it, or one side of it, to 
remain stationary when the shuttle fails to box, while the slay and other 
parts are at liberty to move forward, instead of arresting the reed and 
slay and all the parts connected with it, as in looms of the ordinary 
arrangement which creates a great shock on the mechanism,—WNot pro- 
ceeded with. 


1499. JAMES KENYON, and RicHarpD Kenyon, Bury, Lancashire, “An im- 


proved fabric to be used in printing and other similar purposes, and a 
method of joining or connecting the ends of the same.”—Dated 25th June, 
1856. 

This invention relates to the endless aprons, sheets, or bands of cloth 
that form a bed for the ¢alico or other fabric to be printed upon in 
printing machines, and consists in forming the same of a linen fabric of 
a sufficient strength or thickness, woven at the endsin such a manner 
that a joint of equai thickness with the cloth aforesaid may be produced 


1505. Davip MacponaLp, Glasgow, ‘ Printing textile fabrics and other 


surfaces,”—Dated 26th June, 1856. 

This invention relates to an improved arrang of hinery or 
apparatus more particularly suited for printing on muslins, according to 
the zincographic system, designs or patterns to be afterwards embroidered 
thereon ; but it is also applicable for printing various devices or patterns 
upon textile fabrics and other surfaces, according to either the zincogra- 
phic or lithographic systems. In printing machines of the class to which 
this invention refers, as ordinarily constructed, the zincographic or litho- 
graphic plate or stone is traversed back and forwards upon a horizontal 
frame, and is made to give an impression tothe fabric only when tra- 
versing in one direction, the return traverse being performed without 
producing any impression. According to the present invention, however, 
the plate is made to give an impression during both traverses. In carrying 
out the invention according to a convenient modification, arrangements 
are made for printing two pieces of fabric at the same time, one piece 
receiving successive impressions when the plate traverses in one direc- 
tion, and the other piece receiving impressions when the plate traverses 
in the other direction. For this purpose two pressure rollers and two 
counter-pressure rollers are arranged near the centre of the framing. 
One piece of fabric is drawn off a roller conveniently arranged towards 
one end of the framing, and is passed round beneath one of the pressure 
rollers, and up to a receiving roller, upon which it is wound up as it is 
printed. In like manner the other piece of fabric is drawn off a roller 
at the other end of the framing, and is passed round beneath the other 
pressure roller up to a separate receiving roller. The plate which gives 
the impression passes along between the pressure rollers and the coun- 
ter-pressure rollers. When the plate is passing in one direction, the 
pressure roller nearest the side from which the plate is starting is de- 
pressed, so that the plate passes in contact with it, and imparts an im- 
pression to the fabric passing round it. The plate passes on to the other 
end of the machine, the other pressure roller being for the time elevated, 
so that the plate does not touch the fabric. On the return, however, of 
the plate, this last pressure roller is depressed, so that the fabric passing 
round it now receives an impression, whilst the other roller is elevated, 
and its fabric is untouched. In this manner each piece of fabric re- 
ceives an impression alternately, and thus double the number of impres- 
sions are produced during a given number of double traverses of the 
plate, as compared with ordinary machines of this class, In combina- 
tion with the arrangements just described, se!f-acting damping and ink- 
ing details may be employed. According to one plan an inking roller 

pplied in any cor ient way may be arranged midway between the two 
pressure rollers, this roller being stationary, so that the plate passes in 
contact with, and receives ink from it, in whichever direction it is tra- 
versing. On each side of this inking roller is a damping roller or pad, 
arranged so as to be elevated and depressed alternately, accordingly as 
the plate is traversing in one direction or the other. According to 
another plan, similar self-acting details may be arranged at each end of 
the framing, or outside of the pressure rollers, instead of in the centre 
between these rollers. 


1507. JAMES AIKMAN, Paisley, Renfrew, N. B., “Improvements in the 
—- cleansing, or finishing of textile fabrics.”—Dated 26th June, 
856. 

In carrying out this invention in practice, the operation of sulphuring 
or treating the goods with the fumes or vapour of sulphur is conducted 
in the interior of a long rectangular chamber or building, containing at 
or near each end a vertical row or series of horizontal rollers or revolving 
bars, all arranged to revolve in concert. The movement for actuating 
the rollers is derived from an external longitudinal shaft, carried in 
bearings immediately outside the wall of the building, and having upon 
it a set of bevel wheels in gear with corresponding wheels upon the ends 
of the rollers, which project through the wall for the purpose. The 
chamber or building also contains one or more sets of loosely rotating 
rollers placed between the two end sets, and corresponding in pitch and 
size with such sets. The fabric to be sulphured or treated according to 
this invention is passed into the building at one end through a horizontal 
slit or passage near the top. This passage is situated at a level corre- 
sponding with that of the highest roller of the series of driven rollers at 
that end. As the piece passes in it is directed over the top of this first 
roller, and thence along the entire length of the building, in a horizontal 
direction, passing in its route over the intermediate supporting rollers, 
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and canting round the eltbenuities driven roller at the opposite end of 
the building. The piece then returns round beneath the roller last 
named, and proceeds to the end where it first entered, passing over the 
second driven roller in the series atthe entryend. This route is carried 
out throughout the entire arrangement of rollers, the fabric being passed 
back and forward horizontally from end to end of the building, until it 
finally emerges by a passage at the bottom of the building at the end 
opposite to that at which it was first passed in. The fabric is here 
drawn out by rollers or otherwise, and is conveyed away in a sulphured 
condition. The sulphur may be supplied to the building in various 
ways. A preferable plan is to place pans of burning sulphur upon the 
floor of the building, so that the vapour may fully envelope all the 
horizontal folds of the goods. This invention is applicable for sulphuring 
both yarn and woven goods, and it answers also for damping or steam- 
ing goods as required in the different processes of textile manufacture. 
1509. Joseru James Foot, Spital-square, London, 
fabrics,”—A communication.—Da' 26th June, 1856. 
This invention relates to the manufacture of these descriptions of 
narrow fabrics which are woven many widths together in a piece ; and in 
the manufacture of these descriptions of fabrics fast edges have hereto- 
fore been made at the places where the piece is to be cut apart, by 
drawing one of the warp threads across the two warp threads which are 
next it, every other time that the thread is opened, or at other intervals. 
First, in place of drawing the whip thread across two warp threads or 
the threads which pass through two eyes of the harness, it is drawn 
across four warp threads which pass through four eyes of the harness. 
Secondly, the leaf of the headles which carries the mails is dispensed 
with, and the half leaf of headles through the loops of which the threads 
pass, in place of having a weight attached to it, receives motion directly 
by a treadle and top lever. The loops of this half leaf of headles are 
passed through glass beads, not singly, as with the mails on the old prin- 
ciple, but with two loops passing through each bead, these two loops 
being the loops which work whip threads to make edges on each side of 
one of the places where the piece is to be cut apart. Each of the beads 
has an independent weight ded from it, and this weight, when the 
half leaf of headles is raised, causes the bead to slide down the loops, 
and draw the two whip threads together across the warp threads; and 
when the half leaf of headles is lowered, the bead slips back, and the 
whip threads return to their natural positions. Thus it will be seen 
that only one bead is required for two whip threads, whereas on the old 
principle a mail was necessary for each whip thread. It will also be 
seen that there is an independent weight to each two whip threads, 
whereas on the old principle one weight operated on all the whip threads. 
Thirdly, in place of taking those warp threads which the threads cross 
through the same headles as the rest of the warp, separate leaves of 
headles are employed to work these warps, so that the shed of these 
warps may be opened wider than the rest of the shed, to give greater 
freedom to the working of the whip threads. 
1511. Witttam Hvupson, Burnley, Lancashire, and Curistorner CatLow, 
Clitheroe, Lancashire, ‘‘ Looms for weaving.” —Dated 26th June, 1856, 
The purpose of this invention is to effect the stoppage of the loom by 
self-acting means upon the occurence of float; and the invention con- 
sists in causing this displacement of the ends of the warp to operate 
through certain mechanism, so as to cause the spring handle of the 
loom to be thrown out of its detent; and also in the arrangement and 
combination of the mechanical parts of the apparatus employed to 
obtain this end. The invention cannot be described in detail without re- 
ference to the drawings. 
1518. George Henry OrMERop, Newchurch, Whally, Lancashire, ‘‘ Machi" 
nery for brushing and cleaning cotton fabrics.”—Dated 28th June, 1856. 
This invention consists in submitting cotton fabrics to the action of a 
revolving roller covered with emery or other suitable material, and of a 
rotating brush for the purpose of removing the leaf or other impurities 
adhering to the fabric when it comes from the loom. 


“Weaving narrow 





1521, Eugenio Vincenzi, Turin, Piedmont, ‘* Jacquard machines.”—Dated 
28th June, 1856. 

These improvements in jacquard machines have for their object to 
facilitate the working of them, and the reading of the patterns for 
such looms that are worked by means of an electric current. They con- 
sist in cutting out, by means of a metallic point, the outlines of each of 
the coloured spots of which the pattern is formed, in a thin sheet of 
tin or other suitable metal, fixed to a sheet of stout paper, pasteboard, or 
cardboard, or other suitable material, thus isolating the outlines from 
each other. On the margin of the sheet of paper are traced as many 
lines as the pattern contains colours, and on the back part of the sheet 
each of these lines is made to communicate with its corresponding 
colour by means of small strips of tin, pewter, or other metal or metals, 
and thereby causes the electric current to communicate with one or 
more of the said lines on the margin, so that the current will be directed 
to the corresponding colours without touching the others. By placing, 
consequently, the comb of the electric apparatus on the entire surface of 
the pattern, those teeth only will come into effect that touch a desired 
colour, whereas, by bringing the current in contact with other lines on 
the margin, other colours of the pattern come into action, —Not pro- 
ceeded with. 

1526. CHARLES ARMAND MEssaGER Api, Rue de I'Echiquier, Paris, ‘ Im- 
provements in the treatment of fibrous substances.”—Dated 28th June, 
1 


This invention consists in treating the plants called ligneum spartium, 
stypa, the ch ‘ops humilis, and the plants of the genera 
genista and stypa. for the purpose of obtaining fibrous materials there- 
from. The above-named plants are first submitted to bruising cylinders. 
The fibres obtained from this operation are afterwards straightened, 
then placed carefully in small bundles, and carded when in a cold state 
in a cuitable carding machine. This operation being completed, the 
fibrous substances are dyed, twisted, and dried by the ordinary processes. 
The patentee also treats the sparta or alpha and the dwarf palm, and 
other plants of the growth of Spain and Algeria by the application of 
steam, by which, in conjunction with the above processes, he is enabled 
to obtain a substitute for horse hair, which he calls vegetable horse hair. 
With the above-named plants he is also enabled to manufacture by the 
Ponce: processes paper pulp, carpets, and cordage. 

552. JAMES FLEMING, jun., Newlands-fields, Renfrew, N. B., “ Improve- 
"Tee in bleaching, washing, ——s and preparing textile fabries and 
materials.”—Dated 2nd July, 1856 

This invention consists of iagoevemente upon a former patent granted 
to the inventor, and dated 20th December, Bee The improvements 
may also be advant ly used independently of the particular arrange- 
ments described in “the specification of the said letters patent, and 
alone or in combination with various arrangements of apparatus. 
Whereas, over the open-moutbed vomiting boilers described in the said 
specification, winches or reels are used for the purpose of conducting or 
winding the goods under treatment to and from the said boilers, and 
whereas such winches or reels are also used in connexion with boilers, 
steeping vessels, or other apparatus, in various arrangements of apparatus 
for b g, and preparing textile fabrics and 
materials, Now, according to this present invention it is proposed to 
convert these winches or reels into drums, either cylindrical or polygonal 
in form, and to cause steam, hot air, water, or liquids of various kinds, 
such as are used in various bleaching processes to be distributed or 
applied to the goods passing around such drums or cased winches, by 
introducing such steam or other fluid or liquids into the interior of the 
drum or cased winch, either through the spindle or shaft thereof made 
tubular for the purpose, and communicating with a steam or other 
supply pipe or pipes by a stuffing-box joint, or in any other convenient 
manner, such steam or other fluid being allowed to escape from the drum 
or cased winch through perforations in the casing or periphery thereof, 
and being thus brought into contact with the goods passing round the 
winch. By using cased winches constructed according to this invention 
in the various bleaching or cleansing processes for which it is suitable, 
such processes may be considerably accelerated, whilst increased 
efficiency and uniformity of action are thereby obtained, the steam or 
other fluid supplied to the goods by means of the winches being dis- 
tributed to all portions thereof in a regular and continuous manner. 

1553, Wittiam Frepericx og Birmingham, “ Braiding or platting 

machinery.”—Dated 2nd July, 1856. 

This invention consists in making those parts of the spindles and 
ether portions of braiding or plaiting machinery, through or upon 














which the thread to be braided or plaited passes, of glass, china, or 
other vitreous or semi-vitreous substance, in order to reduce the wear 
thereof. 


1563. Joun Penpixsvry, Cr ll t 
textile fabrics or materials.”—Dated ta July, 1856, 


This invention consists in an arrangement of vessels and apparatus 
for the purpose of bleaching or cleansing manufactured or piece goods, 
or yarn of cotton, linen, and other such materials or fabrics by the em- 
ployment or use of high pressure steam for the purpose of heating and 
forcing the bleaching liquor, &c., from the liquor pan into an adjoining 
close or confined vessel or goods kier. The liquor pan or vessel is 
placed in connexion with the goods kier by means of a communicating 
pipe, extending from the top of one vessel to the other ; and also another 
pipe eg | from the bottom of one vessel to the other, so that 

ion of the bleaching liquor can be maintained through 
the goods in the close or confined kier by the action of the high pressure 
steam, which is introduced from the boiler, or generator, by means of a 
steam pipe passing through an enlarged portion of the upper connecting 
pipe, and into the liquor pan or vessel, such steam pipe descending and 
opening into the body of the liquor for the purpose of effecting its 
ebullition and circulation. 
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1568, ong Greaves, Oldham, Lancaster, “ Looms for weaving.” —Dated 
4th July, 1856 
This euvehtion relates to an arrangement of the loom for weaving 
two or more distinct pieces of cloth at the same time by one loom, and 
giving to each piece complete and perfect selvedges, which are 
accomplished by employing as many reeds, breast beams, 
courses on the stay or lathe, shuttles, and pairs of shuttle boxes, 
as there are pieces of cloth to be woven. The reeds are placed in 
the same face or front, and with the shuttle boxes are placed at different 
levels. Parts of the warp, and the corresponding eyes, of the healds, 
being also at different levels. Whatever may be the number of shuttles 
only two picker sticks are used. When two pieces of cloth are to be 
woven, the patentee attaches to each picker stick, in addition to the 
ordinary picker, an arm or rod projecting partly across the loom with a 
picker at the end, so as to strike the distant shuttle at the same time the 
other is struck; both shuttles being thus practically struck at the same 
movement. The length of the swells being so arranged as to counteract 
the difference of speed of the different parts of the picker stick, more 
friction being given to the shuttle, which is driven by the longer traverse 
of the sticker when the pivot or fulcrum is below. When more than 
two pieces of cloth are to be woven a corresponding number of long 
arms or rods are attached to each picker stick, and each piece of 
cloth is supplied with a weft motion, stop rod, temple, and all the usual 
requirements of a loom. 


1573. Jouy Henry Jounson, Lincoln’s-inn-fields, London, ‘ Apparatus for 
cleaning and carding cotton and other fibrous substances. "—A communi- 
cation.—Dated 4th July, 1856. 

This invention relates to certain improvements upon, and adaptations 
to, the ordinary cleaning and carding machines at present employed in 
the treatment of fibrous substances. The impr ts consist, Firstly, 
in the application of a curved grate below the main carding drum for 
facilitating the removal or separation of dust, dirt, or short fibres from 
the material under treatment, such grate being composed of a number of 
bars of a triangular section, placed parallel with the axis of the drum, 
whilst their intervening spaces gradually diminish from the front to 
the back part of the grate. Below this curved grate is a correspondingly 
shaped plate to receive the dirt and waste fibres. Secondly, of a pecu- 
liar arrangement of jacquard mechanism for removing the top cards, 
and holding them in a suitable position for being stripped or cleaned. 
Each of the top cards slides along a pair of fixed horizontal guide rods, 
and is pushed close up to the main drum by spiral spring. A cord 
connects each top card with a corresponding needle of a jacquard 
(worked by the machine itself), The lifter bar of this jacquard de- 
presses those needles which are called into action, and thereby draws 
back the corresponding top card or cards ready forstripping. Thirdly, in 
the employment of a curved plate concentric with the carding drum, and 
fitted with stripping cards for the purpose of stripping top cards drawn 
back by the jacquard. This curved stripper works concentrically with 
the drum in suitable curved end grooves or slots, and is actuated or 
caused to slide up and down in its curved guiding slots by means of 
curved racks acted upon by a pair of toothed pinions. When required 
for stripping, the curved stripper is moved up in front of the top cards 
to be stripped, aud as it ascends it strips these cards and is itself 
stripped by a suitable roller or revolving brush. In place of having 
stripping cards fixed upon a curved plate, a comb may be used which, by 
means of a lever and counterweight, or spring will come into action at its 
down stroke, and will thus strip the top card or cards, whilst it is itself 
stripped by passingin front of a fixed stripping comb. Suitable spring 
buffers are used to deaden the shock or concussion of the descending 
stripper. 


1586. Ropert SHaw, Portlaw, Waterford, Ireland, ‘ Obtaining pressure 
applicable to machinery for preparing “and spinning cotton “and other 
fibrous materials and other purposes.—Dated 7th July, 1856. 

This invention consists in obtaining pressure by the application of an 
endless elastic or other revolving band, passing around and revolving with 
the rollerson or between which the pressure is to be exerted; also in an 
improved combination of parts for saving friction, particulariy appli- 
cable to the machines for spinning called “ throstles," by means whereof 
a portion of the motive power expended in obtaining the friction or drag 
is returned again to the motive power. The invention cannot be de- 
scribed in detail without reference to the drawings. 





1591. Groroe Sampson, Bradford, Yorkshire, ‘ Finishing fabrics.”—Dated 
7th July, 1856. 

These improvements relate to arranging and combining apparatus to 
give a finishing effect to various fabrics, such as alpacas, mixtures, 
barége, orleans, coburgs, and others, by conducting such fabric in con- 
tact with a series of heated surfaces, partly moving and partly stationary, 
in combination with a modification of a plaiting machine, in such man- 
ner as to give lustre or finish thereto, such as and in substitution of that 
now ordinarily given by the use of press papers and heated press plates. 
For this purpose the fabric is conducted in contact with a series of 
cylinders, some of which revolve whilst others are stationary, The two 
first and two last of the series revolve in contact to give a drag on the 
fabric, and it is also preferred that one or more of the cylinders have a 
copper surface, by which a better finish is obtained. The fabric in pass- 
ing from this series of heated cylinders is conducted over the inspection 
board or table of a plaiting machine, but which is formed hollow to re- 
ceive steam or other heating media, in place of its being of wood as is 
ordinarily the case, and the curved folding table is also formed in a 
similar manner hollow, to receive steam and other heating media, so 
that heat may be still given off to the fabric during the folding. 

1595. WILLIAM Laixe, Denny, Stirlingshire, ‘‘ Stretching or breadthening 
woven fabrics.” - Dated 7th July, 1856. 

The essential feature of this invention is the use in breadthening 
apparatus of an elastic web to be passed through along with the fabric 
to be stretched. 

1618. Rupotpn Bopmer, Thaives-inn,’Holborn, London, “ Spinning cotton, 
a&e.”—Dated 9th July, 1856, 

This invention relates to mules, and refers, Firstly, to a peculiar and 
simple mode of connecting the driving pulley with the front roller, 
having for its object the disengaging of the front roller during the put- 
ting up of the carriage; and, Secondly, to certain mechanism for more 
easily and safely effecting the processes generally called “ backing off" 
and “ putting up.” The invention cannot be described in detail with- 
out reference to the drawings. 


1624. WitL1AM Rowertsox, Manchester, ‘‘ Improvements in machines for 
spinning and doubling cotton and other fibrous subst , such 
being of the kinds commonly known as mules and turners, or doublers, 
and in the means of weighting rollers in the same and other machinery.” 
—Dated 9th July, 1856. 

This invention consists, First, in the mode of accomplishing the 
operation of backing off the yarn from the spindles of machines known 
asthe mule turner or doubler. Secondly, in another mode of accom- 
plishing the said operation of backing off the yarn from the spindles, 
but which is applicable only to self-acting machines of the kinds 
aforesaid. Thirdly, in a new arrangement of the parts of the builder, 








by which the cop point may be lengthened or shortened, while the 
inclined plane by which the conical form of the point of the cop is 
generated remains fixed. Fourthly, in an improved method of governing 
the descent and rise of the fallers. Fifthly, in an improved method of 
producing and regulating the gain of motion in the carriage of the 
mule during its outward run, and of effecting the after draught. 
Sixthly, in the combination of the first of the improvements already 
mentioned with the use of the well-known contrivance called the Jack - 
in-the-box, by which the carriage may be brought in, and the spindles 
partially turned, uninterrupted motion being imparted to the band for 
this purpose. Seventhly, in the combination of the first improvement 
with the scroll commonly used, and which is connected with the 
carrier shaft by means of a disengaging catch box for the purpose of 
drawing the carriage in. Eighthly, in connecting the scroll band used 
in drawing out the carriage by gearing with the tin roller shaft, the 
shaft which carries the scroll or barrel being mounted on the carriage 
square for that purpose. Ninthly, in moving the delivering rollers by 
a slipping friction cord, always moving faster than the velocity required 
for delivering. Tenthly, in the means of weighting the delivery rollers 
of mules, and which are also applicable to all machines in which are 
used rollers which require weighting or pressure. This invention can- 
not be fully described without reference to the drawings. 

1631. Joun Marsu, Nottingham, and Jonn Cart, Stepney, London, 
** Manufacture of certain textile fabrics.”—Dated 10th July, 1856. 

The patentees employ what is termed a warp lace machine, in which 
needles, sinkers, and guide bars are at present used for the making of 
lace and hosiery, and apply thereto other bars to which are attached 
forks for the purpose of operating on the warp threads and traversing 
them diagonally from side to side, The bars carrying these forks are 
operated upon by wheels or by a jacquard, and thus shogged or moved 
from left to right and from right to left of the machine. The warp 
threads are received and kept separate by means of stumps, from which 
they take on to the needles to lap and form loops. The work is then 
knocked over by means of pressure, By the addition of another bar in 
conjunction with points to operate upon the warp threads a great variety 
of patterns, both in close worked, fining, and open work may be pro- 
duced. The raising and lowering of these points between the warp 
threads may be effected by wheels, by a jacquard, or by wheels anda 
jacquard combined, as known and practised in the manufacture of lace. 
When necessary, the old method of additional guide bars may be 
employed for the purpose of lacing the work together, and working in 
extra threads, These arrangements will produce lace and hosiery with 
greater rapidity, and of a kind superior to that made in the ordinary 
manner, 


CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &c. 

1746, GiLes Mani, Rochford, W innebago, Illinois, United States, “Ma 
chinery for mowing and reaping.”—Partly a communication. — Dated 
23rd July, 1856. 

This machinery cannot be described without reference to the drawings 
The patentee claims, First, the means described for preventing a side 
draught in reaping machines, and preserving the balance of the parta 
Secondly, the use of a castor or swivel wheel for ining the draught 
pole and facilitating the turning of the implement on the ground, 
Thirdly, the mode of constructing and applying the guard fingers as 
explained. Fourthly, the peculiar construction of knife or blade which 
is capable of cutting in the rear as well as in advance of the sickle bar. 

1825. Ropert Reeves, Bratton, Westbury, Wiltshire, *‘ Manchinery for 
sowing or depositing seeds and manure.”—Dated Ist August, 1856. 

This invention consists in mounting the coulters or pressers employed 
for making grooves in the soil in which seed or manure is de posited on 
separate or independent axes, and when it is desired to deposit the seed 
or manure at intervals, the patentee so forms the coulters or pressers as 
to make holes or indentations in the soil at suitable intervals, and he also 
places studs or inclines on the coulters or pressersa, which, by acting on 
levers, cause the seed or manure to be deposited in the holes or inden- 
tations. By thus causing the coulter or presser to actuate the deposit- 
ing apparatus much greater accuracy is obtained than when it is 
actuated by other means, When it is desired to deposit the seed or 
manure at intervals in a groove, and not into holes or indentations, he 
so arranges the machine that the groove is cut by an ordinary coulter, 
and the depositing apparatus is actuated by a wheel running on the land 
at the side. 





1830. Josian Ropes, Holborn Brass Foundry, Nottingham, Me prere } 





for reducing turnips and other vegetable 


Ss tloay 
Dated 2nd August, 1856. 


This invention consists in machinery or apparatus for reducing vege- 
table substances to a state of pulp, in which are mounted two shafts 
carrying tovthed rollers which interlock with each other, and carry 
down from a hopper the turnips or other vegetable substances to be 
reduced through guides to a cutter plate, on which are screwed or other- 
wise attached plates or knives radiating from the centre which operate 
asscrapers, and reduce the vegetable matter to a state of pulp. A shaft 
provided with knives may be mounted at the upper part of the hopper 
for slicing the turnips or other vegetable substances preparatory to their 
being fed down to the toothed rollers. Rotary motion is imparted to the 
apparatus by manual, steam, or other power. 

18 31. Tuomas Green, Leeds, “ Mowing machinery.”—Dated 2nd August, 
1856. 


This invention consists in forming or fixing two arms or brackets to 
the front of the machine, one to each side framing. At the front ends 
of these arms or brackets are formed sockets to receive upright rods or 
bars which at their lower ends are formed suitable for receiving the end 
of an axie or shaft, and the parts are arranged to admit of the height of 
the axis or shaft being adjusted to regulate the height of the cutters from 
the ground. On the axis or shaft are two wheels or narrow rollers, 
which are capable of being set and fixed at any desired distance apart 
on the axis and to any part of the axis or shaft, so that when mowing @ 
verge they may come upon or on either side thereof, and when mowing 
the whole width of the machine the wheels or rollers may be fixed at the 
greatest distance apart so as not to pass over the grass to be cut, The 
invention also consists in placing the gearing wheels by which the cutters 
are driven within the framing of the machine in place of exterior thereof 
as heretofore. 


Ciass 6.—BUILDING., 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fittings, Warming, Ventilating, &c. 
1777. Josern Piatt, Audiem, Cheshire, ‘Door knockers.”—Dated 26th 

July, 1856. 

This invention consists in peculiar’ hanical arrang its, by 
means of which the knocker is operated by a suitable handle on the 
outside of the door, causing a hammer or knocker to strike on the 
inside. The handles may be variously constructed to turn, or to pull 
out, or push inwards; and the hammer, knocker, or other alarum may 
be connected with the outside handle by springs, ratchet wheels, or 
other like contrivances.— Not proceeded with. 

1798. Feuix Caron, Great Tichficld-street, London, “ Fastening the han- 
dies of door locks and door finger plates.— Dated 30th July, 1856. 

These improvements in fastening the handles of door-locks refers to 
those knobs or handles that are secured to a spindle passed through the 
lock with the handle secured at the end of the spindle. The one han- 
dle is formed so as to slide on the spindle, and secure it by means of a 
cross slide passed through the small part of the handle nearest the door, 
and received into notches cut in the spindle. This cross sliding place is 
hid from view, and kept in its place by the scutcheon plate, which is 
placed in position after the knob or handie is fixed on the spindle. The 





scutcheon plate is fixed to the door by an inner brass plate screwed thereto, 
as in ordinary, the inner plate and screws being covered by a porcelain or 
other ornamental outside plate attached to the inner one by hooked pro- 
jections which are inserted through notches cut in a flanch, and secured 
by turning the ornamental plate partially round to bring the projections 
behind the flanch, or this ornamental part may be screwed on to the 
under plate in the ordinary manner. 


He fixes the other knob or handle 
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to the other end of the spindle by a screw cut on the square part of the 
spindle. He screws the handle on as far as required, and then brings 
back a plate fitted to slide on the square spindle. This plate hasa pin 
or pins projecting in a direction parallel to the spindle, which pins are 
received into holes in the handle, and thereby prevents the handle turn- 
ing on the screw of the spindle, after the plate has adjusted in its posi- 
tion. The scutcheon plate is secured as before described. By fitting 
the handles on the spindles as described, the positions of the handles can 
be regulated to a nicety, according to the thickness of the door, and 
without showing any of the parts whereby they are fixed. The Second 
part of the invention refers to fixing the finger plates of doors, and con- 
sists in attaching hooked projections to the door, and by suitable catches 
or holding parts formed in the plate, whereby it may be fixed by pressing 
the plate to the door, and sliding the plate in the proper direction to 
connect and secure the two parts together. The position of these parts 
may be reversed. A dovetailed projection may be formed on the door, 
and received in a suitable dovetailed indent in the plate, and slid into 
connexion with each other, or the indent may be in the door and the 
projection attached to the plate,— Not proceeded with. 





Cuiass 6.—FIRE-ARMS, &c.—None. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, &c. 
1808. Francis ConstaBLe SymMonps, Kensington, London, ** Rifling the 
barrels of fire-arms and ordnance.”—Dated 30th July 1856, 

In cutting the rifle grooves in the barrels of fire arms and ordnance 
the two sides of a groove are, according to this invention, made tangents 
to the circle of the bore, and the sides of a groove are connected by a 
straight or curved line.—Not proceeded with. 


1806. Joun James Kerr, Twickenham, Middlesex, ‘‘ Manufacture of car- 


tridges for fire-arms,— Dated 31st July, 1856. 

The inventor proposes to improve by rendering more durable, safer, 
and more effective, cartridges for rifles, muskets, pistols, or fowling 
pieces. In forming each he uses Brande’s patent metallic tubing or tube, 
for a cartridge for rifles, muskets, or pistols. | He proposes to enclose all 
the ingredients necessary for a charge: thus the powder resting on the 
flat or closed end of the tube, then a dise of prepared material to pre- 
vent contact between powder and ball, The latter, if conical, will be 
placed with the base next the powder, and either encircled with a paper 
patch of grease, or the grease to be embedded in a groove round the ball ; 
the metallic tube is then closed over the ball. Or he proposes to enclose 
the powder only in metallic tubing, and bringing the paper wrapper in 
which the ball is inclosed over the tube containing the powder, secure it 
with cement or other suitable material, leaving only the flat end bare. A 
shot cartridge for sporting purposes he proposes to prepare by putting 
into the metallic tube before mentioned, first the powder, then a wad, to 
be followed by the shot or slugs, or a ball sectionally divided where de- 
sirable. The shot, slugs, or ball, is or are covered with another wad, the 
‘metallic tube will be secured over all, as before mentioned. The car- 
tridge in this state, if made with shot, might ball on leaving the barrel 
of the gun, or, in other words, not spread sufficiently to remedy this incon- 
venience, He proposes to weaken the tenacity or any malleable property 
of the metal tubing by applying a solution of nitric or other acid or 
chemical he may prefer to that portion of the casing of the cartridge, 
the weakening of which will cause the shot to spread on discharge of the 
fowling piece.—Not proceeded with, 





Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


1790. Peter Joxt Livsey, Manchester, ‘*‘ Arrangements and mechanism for 


rotating and retaining the rollers of window blinds.” — Dated 29th July, 
1856, 

Firstly, this invention consists of a ring of metal or other suitable 
substance through which the cord or tape of the blind is passed ; to this 
ring one end of a vulcanised india-rubber band is attached, and the 
other end is secured on a stud fixed in the window frame. The clastic 
india-rubber band will allow of as much variation in the length of the 
cord or tape as the common racks, and will exert a pressure on the cord 
or tape sufficient to rotate and retain the blind in any required position. 
A small frame with an anti-friction pulley in it may be substituted for 
the ring, the endless cord or tape passing round the anti-friction pulley. 
Secondly, the invention consists in applying a spring of india-rubber or 
of metal in the spiral or other suitable form, to exert a pressure ona 
ring or frame with an anti-friction bowl round which the cord or tape of 
the blind roller passes, so as to keep a tension on the cord or tape to give 
force sufficient to rotate the roller and retain it, and thus the blind, in 
any required position. Thirdly, the invention consists in applying 
elastic cord or tape made of india-rubber, or india-rubber covered or 
interwoven with thread or other fibrous material, to the purpose of 
rotating blind rollers and retaining them in any required position.— Not 
proceeded with. 

1791. Wituiam Grirrin, Northampton, and buzanern Duty, “ Studs and 
buttons for fastening articles of dress,”—Dated 29th July, 1856, 

This invention relates, First, to the arrangements of the parts for 
connecting those articles to parts of dress, in lieu of sewing or other 
ordinary methods of securing them. The arrangements consist of an 
ordinary stud or button head having a neck and sboulder to bear against 
the article to which it is to be secured, also a projecting pin with a worm 
or screw thread upon it, which pin is pushed through the cloth or gar- 
ment and secured by a small nut applied at the back part of the cloth. 
The patentees also secure the ordinary shank button by a somewhat 
similar fastening, by placing a metal loop in the eye of the shank, the 
end of the loop which is passed through the fabric or article of dress 
being furnished with a screw and nut for the purpose or securing it. 
This affords all the looseness of the play of the ordinary shank button 
with much more expedition and security of fixing. Instead of the loop 
or eye received into the shank eye this part may consist of a hook, 
This hook holds the shank or part of the button to be held. The point 
of the hook is drawn back within the eyelet hole in the fabric or article 
to which it is attached by the serew nut, and thus the button is pre- 
vented becoming disengaged from the hook, Another of the improve- 
ments refers to covered buttons, and consists in the application of a 
flexible loop thereto for sewing them to articles of dress. This flexible 
loop is attached by means of the metal shell through which (in ordinary 
buttons) the tuft or the part to be sewn to the garment projects. 

1802. Ricard ARCHIBALD BroomAN, Fleet-street, London, “ Ladies’ skirts 
or petticoats and dress improvers or bustles."—A communication from 
Madame Vernier,—Dated 30th July, 1856. 

This invention consists in improvements in the construction of 
petticoats and dress improvers or bustles, whereby an elegant and 
graceful appearance is imparted to a lady's dress. The inventress 
forms at the top and at the back part thereof a light flexible frame- 
work or “shape,” consisting of a number of strips of thin steel, whale- 
bone, or other springy material, bent or curved gracefully outwards 
and attached at top to a band made to hook round the waist, and at 
bottom to a narrow curved plate or band, the ends of which are united 
towards the front round about two-thirds of the body. The plate is 
formed of whalebone, thin steel, or other suitable material, and the 
strips are held between the bands or plate, and spring from them to 
form at back a graceful curve, imparting an elegant fournure or con- 
vexity to the form of the wearer. There are also supporting springs, 
extending round about two-thirds of the body, which throw back the 
fulness or fournure, and prevent any fulness in front. This framework 
or “shape “may be covered with gauze, muslin, or other material, or 
may be left uncovered. The inventress calls this framework a couronne 
sournure or bustle, which may be worn as such only, or may serve as 
a support for the skirt or stiff petticoats, which is composed of a number 
of hoops of thin steel, whalebone, or other yielding material. These 
hoops increase in diameter, and are placed nearer to each other in 
proportion as they approach the bottom of the petticoat. They are 
held together by longitudinal flexible ribbons, which are attached at 





top tothe lower plate or band of the couronne tournure, and reach to 
the bottom hoop, thus forming with the hoops a number of four- 
sided figures. The inventress covers the hoops and ribbons with 
muslin or other light fabric. A petticoat of this description may be 
easily folded up, the hoops folding down and lying one within the 














THE ENGINEER. 





other, and all within the bottom hoop, and the couronne being flexible, 
the whole may be packed in a flat box.— Not proceeded with. 

1809. WiLL1AM Epwarv Newton, Chancery-lane, London, “ A new musical 
instrument to be played by the agency of steam or highly compressed 
air.”—A communication.—Dated 31st July, 1856. 

This invention of a new musical instrument to be played by the 
agency of steam or highly compressed air, consists of a number of 
what are commonly known as steam whistles, of proper relative size 
and thickness, and with proper relative widths of escape aperture to 
to produce any desired musical scale, arranged in any convenient 
manner, and provided with separate valves, by the opening of which 
they are caused to receive steam or air from any suitable pipe, chamber, 
or generator, and in order to cause the steam or air to escape through 
the whistles and produce the required sound the valves are opened, 
either by means of fingering keys or by the rotation of a studded barrel, 
or any other suitable mechanical means, One important feature of 
the invention is the peculiar kind of valve employed for effecting the 
escape of steam to and shutting it off from the whistles. It cannot be 
described without reference to the drawings. 

1822. Joun Avery, Essex-street, Strand, ‘‘ Bonnets and other coverings 
for the head.”—A communication,—Dated Ist August, 1856. 

This invention consists in the use of a spring or springs, or of suit- 
able springy material (steel or steel wire or gut being preferred) encased 
in a soft, flexible, fibrous substance, such as cotton, wool, hair, cord, 
or the like material, of a thickness required for the article to which 
it isto be applied, to give form and elasticity thereto; or in strips of 
woven fabric having some degree of stiffness and elasticity (muslin, for 
example), and thus formed into rolls for use. Or any or all of the said 
materials may be incorporated directly with the material of which the 
bonnet is composed, or in the foundation on which the bonnet is 
formed. 


Crass 8.—GAS. 


Including Manufacturing Apparatus and Processes, Meters, Regulators, 
urifying Apparatus, ec. 
1794. Witttam Epwarp Newton, Chancery-lane, London, ‘ Process of 
generating illuminating gas.” —A communication.—Dated 29th July, 1856, 
This invention relates to improved means of generating gas from 
rosin, grease, oil, tar, and other substances containing large proportions 
of carbon and hydrogen, which are in a liquid state, or become wholly 
or partially so on being subjected to heat. The improvements consist, 
First, in mixing the rosin, grease, oil, tar, or other substance from 
which gas is to be generated with some porous, cellular, or coarsely 
divided substance or substances, which in themselves contain no gas, 
and are slow conductors of heat, such mixture being introduced into 
the retort in a separate vessel, constructed so that the contents, when 
expelled by heat, are compelled to escape near to or in contact with the 
perforated bottom of the retort where the heat is most intense, and the 
contents remaining after the gas is extracted may be very casily with- 
drawn from the retort. Another impr ists in the bi 
tion with the gas-generating retort of a steam-generating retort charged 
with pieces of brick, pumice-stone, porous earth, or other porous 
material of similar character, upon which water is dropped, and among 
which it is converted into steam of a low pressure and high temperature 
without being allowed to assume the globular or spheroidal form, the 
said steam generating retort communicating with the gas generating 
retort at or near the bottom, to supply steam to the retort to assist in 
decomposing the vapours in the retort, and to carry off the permanent 
gas from the retort rapidly, thereby preventing the deposition of carbon 
in the retort. 





1835. Cuoarces Taxopute Launay, and Ju_es Cuopin, Paris, “ Increasing 
the illuminating power of gas.’’— Dated 4th August, 1866. 

This invention consists in passing or forcing gas, after it issues from 
the meter, and prior to its reaching the burner, through or in contact 
with wicks, cottons, or other similar textile materials, moistened with an 
essential or volatile oil, or liquid hydro-carbon, or other carburetting 
liquid, by the end or ends of thereof dipping or being inserted in 
cups or compartments containing such liquid. 


Ciass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraphs, Galvanic Batteries, &¢. 
1819. Jonn Watkins Brett, Hanover-square, London, “Letter and 
numeral printing electric telegraphs.”—Dated Ist August, 1856. 

These improvements relate to improvements in electric telegraphs in 
which the communications are received in letters or numerals printed 
or impressed on paper or other suitable material, the words forming the 
communications being spelt in such way that any person, however un- 
practised in telegraphing, will be able to read it; instead of spelling all 
the words of a sentence they may be abbreviated, and codes or 
signals used more or less, as may be found beneficial. In addition to 
printing the letters, characters, or numerals, this instrument has this 
further advantage that, although an error may occur in transmitting a 
character, the succeeding character transmitted is not at all affected 
thereby; an error, therefore, cannot be repeated or perpetuated as is 
the case in printing telegraphs used heretofore. In this receiving in- 
strument the patentee employs a permanent magnet, mounted on an 
axis so as to oscillate between, but not to touch the poles of two temporary 
magnets. These magnets are in the circuit of the battery of the sending 
instrument, and are excited by a succession of reverse currents to 
impart the number of moves required to produce the desired effect. 
Each change of the current produces an oscillation of the permanent 
magnet, which acts on the detent wheel of a train of wheels which have 
a constant tendency to revolve, by means of a wound-up spring or 
weight. The detent disengages and allows a given amount of revolution 
in the detent wheel, which then stops. The succeeding oscillation of 
the permanent magnet repeats the action of the detent, and soon. In 
this train of wheels there is a wheel, on whose periphery the letters of 
the alphabet, or figures, or characters are placed ‘This wheel turns 
round on its axis when thus actuated, and brings the letter into the 
position for impressing or printing, which is impressed or printed as 
will hereafter appear. The permanent oscillating magnet is by its stops 
placed in the circuit of a local battery and temporary magnet, the 
currents of which are rapidly reversed during the oscillation of the 
permanent magnet. This temporary electro-magnet being fur- 
nished with a soft iron armature has not time to become excited so 
as to magnetise and attract the soft armature during the time the 
currents are being rapidly reversed, but when a pause takes place in the 
transmission of the currents the current will continue to pass through 
this magnet, it will become excited, and the soft armature will be 
attracted, the effect of which is that a second train of wheels is detached 
by a detent acted on by the movement of the soft armature which per- 
mits one revolution of a shaft in this second train. This shaft is placed 
in the circuit of a second local battery, the circuit of which is made 
and broken twice in succession by contact points during the one revolu- 
tion of the shaft before-mentioned. The first completed of these 
circuits acts upon a powerful electro-magnet, the armature of which is 
forcibly attracted, and brings up the pressing surface that forces the 
paper or receiving material against the letter or figure presented by the 
type wheel. This impulse is momentary, and the pressing surface is 
immediately drawn back again by a permanent spring for the purpose, 
the retrograde movement of the pressing surface and its 
carriage acts upon a clanker, which takes effect upon a 
ratchet wheel carried by the paper feeding rollers. The ratchet wheel 
and feed rollers are thereby moved, and thus advance the paper a given 
distance in readiness for the next impression. The circuit before alluded 
to completed, Secondly, excites an electro magnet, the armature of 
which, when so excited, throws the type wheel out of gear with the 
wheel train. This wheel is then free to rotate on its axis, which it does, 
and runs back to a fixed starting point. This motion of the type wheel 
is effected by a toothed are mounted on an axis, and gearing into a 
pinion on the type wheel axis, This are has a weighted arm which is 
lifted during the motion of the telegraph in arriving at the required 
letter or figure, but which runs back to a fixed stop immediately the type 
wheel is disengaged from the train of wheels. This stop of the weighted 
lever is the stop or zero for the type wheel, Instead of the toothed are 
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and pinion, a cord may be wound round the axis of the type wheel, 
and a weight attached to it, and suspended over a pulley to cause 
the type wheel to return to zero when it is released, as will here 
after appear. The type wheel thus always returns to the same stop 
and starting point, and should an error occur in transmitting one letter 
it will not at all affect the next letter in succession to be transmitted. 
Any error, therefore, cannot be perpetuated. The sending instrument 
consists of a dial having the letters and figures marked in the same 
order as the type wheel of the receiving instrument. A pointer is 
turned to the letter on the dial it is desired to transmit, and brought 
back again to a definite and fixed stop. At every letter that the 
pointer passes on the dial in thus returning to the stop the direc- 
tion of the current transmitted to the receiving instrument is re- 
versed. If the pointer has to pass ten letters, ten reverses of the 
current will take place, and consequently ten motions of the type 
wheel will be produced, as before mentioned. When the pointer 
arrives at the stop on the dial of the sending instrument a pause in the 
changing or reversing of the currents takes place. The type wheel 
having brought the letter or figure into position to be printed, this 
pause has the effect of impressing or printing the letter so presented 
as before mentioned. The apparatus of the sending dial for revers- 
ing the currents in rapid succession being in use and well under- 
stood, it is not necessary to be particularly described. The end of 
the axis of the type wheel may or may not be furnished with a hand 
or pointer to indicate upon a dial the letters being printed, and by 
disconnecting the wire from the local printing magnet can be used as 
an indicator to read by means of the hand. ‘The hand and axis of the 
type wheel return to zero as before mentioned. 


Cass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 

1613, See Class 2. 

1776, JuLIEN Denis, Queenhithe, London, “ Cutting or perforating steel and 
other metals.”—A communication.—Dated 25th July, 1856. 

This invention consists of a certain method for cutting or peforating 
steel and other metals by chemical means. By this process the metal is 
subjected to the action of acids, and the parts of metal that are to be 
preserved are coated with certain varnishes or protecting wax. Two 
kinds of varnishes are used, one of which the inventor denominates 
protecting varnish, and the other decorating varnish. The decorating 
varnish is composed as follows: — Bitumen, 25 parts; thick brown 
varnish, 50 parts; pure spirits of turpentine, 15 parts ; pure yellow wax, 
10 parts, equal to 100 parts. The composition of the protecting varnish 
is as follows :—Thick copal varnish, 90 parts; pure yellow wax, 10 parts 
equal to 100 parts. The protecting wax is thus composed :—Pure yellow 
wax, 40 parts; white Burgundy pitch, 50 parts; tallow, 10 parts, equal 
100 parts. 

1782. GrorGe COLLETON CookE, George-yard, Lombard-street, London, 
** Stereoscopes.”—Dated 26th July, 1856. 

This invention of impr in ster pes relate, Firstly, to the 
application to stereoscopes of conical, or pyramidal, or trumpet-mouth 
tubes for the eye-pieces, in place of the ordinary cylindrical tubes usually 
employed for this purpose, the object of this impr t in conjunction 
with other improvements hereafter described, being to increase the field 
of view. The patentee is also enabled to use larger lenses than usual, 
and therefore less impediment or obstruction than heretofore is offered 
to the rays emanating from the picture, and the eye of the observer is 
enabled to range more freely over the field of view. His improvements 
relate, Secondly, to the adaptation of the eye-pieces of ster pes of 
additional moveable lenses of various kinds adapted to different kinds of 
sight, for the purpose of assisting the observer in viewing the pictures. 
These additional lenses may be either meniscus, concave, plano-convex, or 
double convex, as may be required, and they are adapted to the instrument 
in such a manner that they are moved into and out of use by means of 
small levers projecting through the sides of the box. If thought desirable 
these lenses may be coloured, or plain coloured glasses may be adapted to 
the instrument in a somewhat similar manner, so as to throw any par- 
ticular tint or colour over the picture when viewing the same. These 
lenses or glasses may either be placed immediately below the eye-pieces, 
as would be most desirable for persons having a short or deflective sight, 
or they may be placed about half way between the picture and the eye- 
pieces, as would be best if it be desired to magnify the picture. If mag- 
nifying lenses of short focal distance are employed, and placed immedi- 
ately under the ordinary lenses, then the picture must be brought nearer 
to the eye, for which purpose he adapts to the inside of the instrument 
about midway between the bottom of the box and the eye-pieces, a ledge, 
shelf, or tray upon which the picture is to be placed. His last improve- 
ment relates to the adaptation to stereoscopes immediately above the space 
occupied by the picture of a double “ passe partout" or frame, for the 
purpose of preserving uniformity of size in the pictures, as well as to 
prevent any light from being reflected from their margin and confusing 
the eye. 

1787. Epwunp Easnorn and Mattrurew Roginsoy, Clement-street, Bir- 
mingham, “‘ Machinery to be used for confectionary purposes.” —Dated 28th 
July, 1856. 

This invention relates to improved mechanical arrangements for 
crushing and reducing sugar to a tine powder for confectionary and other 
purposes, as also in the means for facilitating the forming and dividing 
confectionary articles or goods, the said goods being wholly or principally 
made of sugar, but which said apparatus is also applicable for forming or 
shaping medical pills and various other purposes, the materials of which, 
are made into a plastic state, and subsequently require to be rolled and 
formed into portions of a uniform shape and size. 

1788. Witt1am Epwarp Newton, Chancery-lane, London, “ Instrument 
for taking attitudes.—A communication.—Dated 28th July, 1856. 

Reference to the drawings is essential to a description of this instru- 
ment. The patentee claims, the combination of a vibrating pendulum, 
indicator, or pointer (capable of being fixed at any given point by means 
of a stop or other analogous contrivance), with a graduated dial to which 
sights are adapted. 














PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond.— Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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reported during the past week. The 


Raits.—Not any large transactions 3 
and fishing 


price may be considered £7 17s. 6d. cash, railway chairs £4 15s., 
pieces £9 5s. - ; 

Scotch Pig Ion has slightly advanced. The market closes at 73s. 6d. per 
ton for mixed numbers, viz., 3-dthe No, 1, aud 2-dths No. 3, good merchant- 
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able brands, free on board at Glasgow. No.1 Garsherrie 78s. perton. The 
shipments for the week ending the 10th inst. were 5,400 tons, against 4,700 
tons corresponding date last year, and the stuck on warrants is about 26,000 
tons. 

Manvracturgp Iron continues in good demand. 

Spg.rer is less firm than last week. The last price paid was £30 12s. 
perton. The stock is about 1,450 tons. 

Corre is in brisk demand. 

Lgap is firm at our quotations, 

Tin.—An advance of £4 per ton on English was announced on the 9th inst. 
Banca closes at £150 per ton, and fine Straits at £149 per ton. 

Tin Piargs are in good request. 

MOATE and CO,, Brokers, 65, Old Broad-street. 
London, 13th February, 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDUN. 


Imports, Feb. 2,—3 cases crude antimony, by Gross and Co., from Holland ; 
45 tons cast iron, by J. F. Windhart, from New ge 1,650 pigs lead, by 
French and Co., from Spain; 5 casks old metal, by Cheesewright and Co., 
from Jer 1 case plated and copper wire, by H. B. and G. Lang, from 
Belgium ; : ismuth ore, by Lister and Co., from Hamburgh ; 1,000 slabs 
tin, by Lucey and Sons, from Holland; 4 cases bronze manufactures, by 
Adolph and Co., from Holland; l-case iron manufactures, by Gebhardt and 
Co., from France; 3 cases copper ditto, by C. A. Speyer, from France ; 12 
cases iron machinery, by E. Oppenheim, from France ; 2 cases iron tools, by 
H. B and G, Lang, from Belgium; 2 cases steel manutactures, by Walther 
and Co., from Belgium. 

Feb. 4,—3 casks 1 bag 2 packs. copper, by Pelly and Co., from the Cape of 
Good Hope; 3,231 bars iron, by Sinclair and Co., trom Aigoa Bay; 2 bags 
old metal, by Pelly and Co., from the Cape of Good Hope; 1 case batiered 
silver plate, by Pelly and Co., from the Cape of Good Hope; 200 slabs tin, by 
O. Foa, fiom Holland; 500 ditto, by Enthoven and Sons, from Holland; 3 
cases bronze manufactures, by J. B. V. Gansewinkel, from France; 6 cases 
copper ditto, by Graetzer and Co., from France; 1 case bronze ditto, by H. 
Oxenford and Co., from France: 1 case bronze ditto, by J. Prager, from 
Holland; 1 case ditto, by Palmer and Co., from Holland. 

Feb, 5.—2,000 pigs lead, by French and Co., from Spain; 53 casks 16 cases 
rolled zine, by J. Hariis, from Belgium; 1 case copper manufactures, by 
Chinnery and Co., from France ; 5 casesiron ditto, by G. Rahn and Co., from 
France ; 2 cases bronze ditto, by R. Walford, from France; 1 case steel ditto, 
by J. A. Goddard, from Holland; 1 case bronze ditto, by Adolph and Co., 
from Holland; 1 case arms, by Rochussen and Co., from Holland ; 5 casks 
lead, by Pinto Perez and Co., from Holland; 4 casks machinery, by Pearse 
and Co., from Holland; 35 packages ditto, by Pearse and Co, from Belgium ; 
1 piece wrought iron casting, by Owen and Co., from Belgium ; ; 2 cases copper 
manufactures, by F. Norton, from Hamburgh. 

Feb. 6.—714 ingots copper, by Pinto Perez and Co., from Seville; 558 
pigs lead, by Pinto Perez and Co., from Seville; 3 cases copper manutfac- 
tures, by Graetzer and Co., from France; 6 cases copper ditto, by Hofman 
and Co,, from France; 2 cases ditto, by Graetzer and Co., from France; 14 02. 
silver gilt plate, by Maclean and Wooley, from Belgium; £17 arms, by J. 
Prager, from Belgium; £34 arms, by Eley Brothers, trom Belgium ; 8 cases 
steel manufactures, by J. A. Goddard, from Holland; 6 cases cutlery, by J. 
Levin, from Holland; 3 cases tin manufactures, by M. L. Levin, trom 
Holland ; 1 case arms, by M. L, Levin, from Holland, 

Feb. 7.—1 case bronze manufactures, by J. B. V. Gansewinkel, from 
France ; 3 cases cutlery, by M. L. Levin, from Alexandria ; 1 case iron 
manufactures, by Katharine Dock Co., from Trieste. 

Feb, 9.—1,340 bars iron, by E, Abell, from Sweden; 589 sacks tin ore, by 
Enthoven and Sens, from France; 854 cakes spelter, by H. Gorrisen and Co., 
from Hamburgh ; 1,990 ditto, by Simon and Co., 
tin, by Barber and Co., from Holland; 11 barrels 22 cases rolled zinc, by J. 
Harris, from Belgium; 3 cases copper manufactures, by C. A. Speyer, from 
France ; £10 arms, by B. Dudifield, trom Belgium; £23 arms, by Rochussen 
and Co., trom Belgium. 


















Exronts, Feb, 3.—£00 02. silver and 180 02. gold coin, by Samuel and Co., 
to Boulogne ; 1 case iron manufactures, 
Good Hope. 

Feb. 5.—4,200 02. gold bars, by T. C. Robinson, to Antwerp ; 4,200 oz. gold 
coin, by Turnley Brothers, to Boulogne ; 1,600 oz. silver coin, 120 02. gold 
coin, by Samuel and Co., to Boulogne ous spelter, by Grey and Coles, to 
Bombay ; 140 cases quicksilver, by G. Selby, to Caleutta ; 3,500 lb. ditto, by 
James and Co., to Calcutta; 400 oz. silver plate, by W. M. 
Mauritius; 
silver, by J. Lamb, to Antwerp ; 
Paris. 

Feb. 6.~—1,050 Ib. quicksilver, by James and Co., to Caleutta ; 8 tons iron, 
by Thorneye roft and Co., to Colombo; 913 1b, quicksilver, by French and Co., 
to Madras; 217 cases plumbago, by Phillips, Graves, and Co., to Rotterdam ; 
194 072. silver plate, by J. Gillespie, to Algoa Bay; 184 ditto, by W. Escombe, 
to Jers-y ; 334 oz, “ditto, by W. Escombe, to Ostend; 18 02, ditto, by W. P 
Mishin, to Port Phillip; 15 cases iron manulactures, by E, Creaton, to Algoa 
Bay ; 100 cases nails, by J.J. W. Brown, to Calcutta. 

Feb. 9.—75 tons pig lead, by Enthoven and Sons, to Havre ; 7 tons iron, by 
C. Bradford, to Naples; 3 cases tin manufactures, by C. Linder, to Accra; 
£5 arms, by W. E. Sims, to Montreal; £37 arms, by J. Bishop, to Liberia; 
r manufactures, by E. Rowel, to Colon, 

*¢ ).—25 cases quicksilver, by P. Payne, to Bombay ; 8,000 oz. gold coin, 
by Turnley Brothers, to Boulogne ; 1,000 oz, silver and 230 oz. gold coin, by 
Samuel and Co., to Boulogne ; 28 tons iron and 23 tons steel, by May and Co, 
to Calcutta; 220 oz. silver coin, by F. A, Stalsmischdt, to Hamburgh ; 34 
tons spelter, by J. B, Gray, to New York ; 27,500 oz. silver coin, by J. Lambe, 
to Rotterdam , 3 cases cutlery, by J. Bishop, to Cape Coast Castle ; 15 cases 
iron, 1 case tin manufactures, by F. Gregory, to Wellington, New Zealand. 






15 tons tin, by Phillips, Graves, and Co., to 




















SumMMARY oF Exports FOR THE WEEK UP TO THURSDAY LAST, INCLUSIVE. 
—2 cases copper wire manufactures, to Bombay ; 172 cesesiron manufactures, 
to Bombay, 21 casks 4 cases steel ditto to Calcut 0 tons spelter to New 
York, 2 ditto to Leghorn, 75 tons ditto to Caleutia, 25 tons ditto to Bombay. 
32 tons steel to Bombay, 2 tons stee! to Cape of a Hope, 15 tons iron to 
Bombay, 30 cases orsideu, to Bombay, 73 cases dittofto Calcutta, 6 tons tin to 
Ne ew York, 144 cases plumbago to Belgium, 2,098 1b. quicksilver to Belgium, 
75,380 |b. ditto to Calcutta, 33,330 lb. ditto to Bombay, 4,680 oz. gold coin to 
Boulogne, 3,290 oz. silver cuin to Boulogne, 3,000 oz, gold coin to Belgium, 
4,000 oz. silver coin to Mogadore. 










New York Metat Market, Jan. 7. 

Coat.—Liverpoo!l is scarce and wanted—our notations are now nominal. 
Hard sells readily at 6°50 dols., cash, delivered from yard, 

Correr.—New sheathing aud yellow metal are firm at previous rates. 
Yellow metai bolts have advanced to 28 cents, 6 mos, Refined ingot copper 
is quiet but very firm, at our notations, 5,000 ibs old sheathing, &c., suid at 
15 to 26 cents, cash. 

Irox —Scotch pig is in rather better supply, but the market is very firm, 
and for this, as well as for all other descriptions, full prices are realised. 
Sales, 500 tons Scotch pig, to arrive, at 30 dols., and small lots here 31 dols. 
to 32 dols.,6 mos, Bars remain very quiet. 25 tons boiler plate brought 3} 
cents, 6 mos. 

Natis.—Cut are steady and very firm, at 3} cents; American wrought 7} 
to 8}; and German do. 63 to 7, 6 mos, 

Sps_ter.—The sales are confined to small lots, re-sales from store at 9 to 9} 
cents, cash, 

Tix.—The market for pig remains very quiet, being generally held above 
the views of buyers ; holders, however, are confident, and maintain a firm 
attitude. 100 slabs Straits sold in Boston at 35 cents, cash, delivered there, 
In plates there is more doing, and with very moderate stocks, prices have an 
upward tenden cy—l, 000 boxes $d P., here and to arrive, suld at 12-374 dols , 
now held k igher; 7 750 boxes 1.C, coke, which are scaree and higher, 10°50 
dols., 6 mos.; 300 ditto, 10 dols., cash ; and 500 ditto coke terne, which have 
also improved, at a trifle less than 10 dols., 6 mos. Charcoal terna are steady 
and quiet at 11-25 dols. to 11°50 dols.,6 mos, 

Wire—lIs firmer, in sympathy with iron, and sales have been made of 450 
bdls. at 50 to 52} per cent. discount, 6 mos. 


VaLraraiso, Dec. 16. 
v rad little was doing in ‘metals, although new supplies arrived in most all 
its classes, 





from Hamburgh ; 200 slabs | 


by H. H. Schrodder, from the Cape ot | 


Meredith, to | 
100 cases naiis, by G. C. Strutton, to Mauritius; 5,000 1b. quick- | 








Swedish is out of market, and in- 


MILAN SrTE&L is worth our quotation, 
quired for, 

Nats of all descriptions imported ; the only sale we are aware of is one of 
120 kegs, cut, at 4°20 ¢. 

ENGLISH IRON, assorted, — Retailers have received new supplies. 

T1y, in sheets. —Imported and sold at 10 d. 50 c., the best class. 

Leav.—1,000 bars sold at 7 dols. per ql. 


Hutt, Imports, February 5th —Nil. 

February 6.—17 cases 11 casks old copper, by N. Veltman and Co., from 
Bremen. 

February 10th.—7 cases old copper by Veltman and Co., from Bremen. 

Exports.—8 casks, 10 cases, 123 bundles, 34 packages hardware, 40 in- 
gots, 474 bundles steel to Antwerp; 100 tons coals to Aarhus; 45 ewt, iron 
chains to Bremen; 154 tons coals, 367 bars, 419 bundles, 25 plates, 230 tubes, 
iron to Copenhagen ; 100 tons coals to Flensburg; 85 tons ditto to Frede- 
rika; 100 tons ditto to Gothenburg; 143 to Genoa; 365 to Gibraltar; 
11 casks, 130 cases, 42 bundles hardware, 398 bundles, 174 bars, 90 plates, 
iron, 170 bundles steel to Hamburg ; 250 tons coals to Galatz ; 164 tons to 
Havannah ; 240 tons coals, and 1,231 bars iron to New York; 5 casks, 16 
cases, 13 bundles hardware, 2,038 bundles, 175 bars, 283 plates,263 ewt. 
chains iron, 9 bundles, 14 bars, 54 ingots steel to Rotterdam; 187 tons coal 
to Seville; 100 tons ditto to Thisted, 

Exports OF BRITISH MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING 5TH FEBRUARY.— COALS, tons.—Cape Good Hope 30, 
Adelaide 74, Melbourne 140, Rangoon 129, Cuba 200, Demerara 352} hhds., 
Jamaica 110 hhds., Matanzas 20 tons 30 hhds., Aspinwall 50, Puerto Cabello 
70, Boston 30, New York 412, Portland 320, Bahia Buenos Ayres 50, 
Lima 501, Monte Video 32, San Francisco 1.095, Valp: aiso 50, Corfu 397, 
Genoa 584, Venice 984, Belfast 115, Dublin 451 tons 12 ewt, , Drogheda 66, 
Newry 235, Waterford 350. 

Correr.— Havana 20 bdls, 51 es. 13 — 13 tons 11 c. Bahia 4} c., Per- 
nambuco 3 es., Rio Janeiro 19 tons 18} ec. andria 46 bxs, 19 cs, 24 tubs, 
Barcelona 26 bxs. 13 cs,, Constantinople 37 es. 14 tons 7} c., Genoa ld c., 
Lisbon 9 es., Naples 20 tons 14 c., Salonica 1 ¢s., Trieste 1 cs, 

Coprer, NaAtts.—Cadiz 1 cask. 

Correr, Rops.—Naples 10 c, 









Iron, Ban and BOLt, tons, —Adelaide 5, Geelong 474, Melbourne 36, 
Manilla 52, Batavia 424, Bombay 2 7 
13, Cuba 2, Havana 
Philadelphia 19, St 
Lima 41, 


50, Calcutta 87}, Colombo 40, Cienfuegos 
Boston 233, New Orleans 20, New York 1,192}, 
ohn, N.B., 12, Buena Ventura 63, Buenos Ayres" 52, 
Pernambuco 2, Punta Arenas }, Rio Janeiro 48, San Francisco 554, 
ia 250}, Barcelona 3, Beyrout 44, Civiti Vecchia 6}, Constantinople, 
Genva 23}, Havre 744, Leghorn 354, Lisbon 24, Malta 22h 
na 24 ples 14, Stettin 3, Syra3. 

% c ASTINGS.— Bs arb adoes c., Havana 10 tons 9 c., Hayti 2 tons, 
Bahia 2 tons, Buenos Ayres 5} tons 2 c., Buena Ventura 2}, Monte Video 30 
tons 15 ¢. 

Iron, Hoop, tons.—Africa 10, Batavia 15, Caleutta 50, Ceylon 15}, Co 
lombo 30, Cienfuegos 144, Demerara 1 ton 2 cwt., Havana 31}, St. Thomas 5, 
Vera Cruz 17} ewt. Boston 353. New Orleans 36. New York 238}, Phila- 
delphia 6, Bahia 3h Alexandria 2, tons, Barcelona 7}, Cadiz 124, Genoa 
304, Havre 11, Ibrail 19, Leghorn 6, Malaga 14, Messina 20, Valparaiso 9}, 
Vigo 124. 

Iron, Natts,—St. Thomas 219 b 

Inon, Pic, tons.—Havana 50, Savannah 75, Pernambuco 10, Alexandria 15. 

Iron, Raitway, tons,—Melbourne 2554, New York 651, Pernambuco 51. 

Iron, Rop, tons.—Shanghai 20, Calcutta 65, New York 10, Rio Janerio 2}, 
Alexandria 5, Beyiout 25, Constantinople 244, Messina 27. 

Iron, Sueet, tons.— Adelaide 16}, Melbourne 5, Bombay 1373, Havana 70, 
Vera Cruz 1 ton 1 ewt., New Orleans 14}, New York 1804, Buenos Ayres 1}, 
Monte Video 13, Barcelona 25, Bilboa 64, Constantinople 10}, Genoa 4, 
Havre 514, Malaga 5, Trieste 5. 

LeaD — Port Natal 2 tons 4cwt., Melbourne ? ton, Shanghai 20 tons, Ceylon 
5 tons, Havana 2 casks, Jamaica 3 tons 11 ewt., St. John 1 cs., Bahia 10 c., 
Pernambuco 6 ¢c,, Valpar: tiso 41 tons 

LEAD Snot.—Batav . Boston 3 kgs., Buenos Ayres 23 pkgs., Buena 
Ventura 10 kgs., Para 35 kgs. Valparaiso 15 kge. 

Macuinery —Port Natal £250, Melbourne £547, Bombay £2,803, Barba- 
does £35, Havana £1,991, Vera Cruz £385, Boston £180, Portland £24 10s, 
Para £235, Alexandria £110, Barcelona £2,758, Genoa £7, Havre £164, 
Leghorn £400, Lisbon £145, Santander £6,740. 

STEEL.—Geelong l0c., Shanghai 15 tons, Singapore 15 tons, Caleutta 12 
tons, Vera Cruz 1 ton, Boston 67 tons 18$¢., New York 127) tons, Philadel- 
phia 3 tons 17 ¢c., Bahia 13}¢., Rio Janeiro 1 ton 3¢. Barcelona 3 tons 14} ¢ 
Genoa 19} tons, Malta 2 tons 3 c., Trieste 11 tons, Valencia 2 tons 13} c. 

Tix, BLock anp Bar.—Havana 4 bris., New Orleans 1 ton, New York 1 ¢s., 
Bahia 8¢., Bueno Ventura 4 bxs., Monte Video 2 bris., Pernambuco 1 bri., 
Alexandretta 35 bris., Beyrout 48 bris., Havre 5c,, Marseilles 4 bris,, Naples 
11 bris., Smyrna 2 bris , Syra 10 bris, 


























Monte Video 100 bags. 


















Tix, PLaTEs, boxes.—Adelaide 66, Belize 8, Cuba 35, Havana 375, St. 
Thomas 10, Santa Martha 90, Vera Cruz 7, Boston 1,325. New Orleans 779, 
New York 7,750, Philadelphia 617, Bahia 100, Buena Ventura 50, Monte 


Video 126, Pernainbuco 106, V alparaiso 36, Alexandretta 105, Alexandria 50, 
Barcelona 151, Beyrout 25, Corunna 20, Genoa 150, Lisbon 51, Malaga 115, 
Naples 6 ¢., Palermo 30, Trieste 10. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 

Tue Inon Trave: British American Demand— P1c-lRon TRADE—COAL TRADE: 
Rise in HovsenoLD—BmMiIncHaM GeneRaL Trapes: Falling off of Orders: 
The Effect of the Rise in Copper: Another Rise in Tin—WoOtvennamPTon 
Trapes—Districr Trapes— Fox, Henperson, AND Co.'s Arrains—Ex- 
PERIMENTS ON THE “ STIRLING TALABOT PATENT FOR IMPROVEMENTS IN 

THE MANUFACTURE OF [non "—INCREASE IN THE TEXTILE MANUFACTURES 

OF THE MipLaNnps: Number of Warwickshire, Worcestershire, and Stafford- 


shire: Rapidly Increased use of the Power-loom— STAtneD GLAss WIN- 
pows: Extent of their Manufacture in the West Midlands— Biemincuam 
Scuoo. or Art: Lord Ward upon such Schools: The need for them in 


Birmingham — Tue DowLats Iron CoMPANY AND THEIR CoaL MINES— 

AMERICAN RalLROADS — CHEMISTRY AND AGRICULTURE AT TAMWORTH — 

AGRICULTURAL Dratnacr— Iron AND GLAss IN Farm Buitpincs—Pxoto- 

Gatvanocrapny: The Process described —ON THE HARDENING OF STEEL. 
Tue demand for iron in the past week has not been so good as it was in 
the two previous weeks. The falling off is most perceptible in sheets and 
plates. Still, with a few exceptions in this department, most of the first- 
class houses are fully employed. One of the first indications of a falling- 
off of orders is the offering of easier terms by the second-class makers - a 
proceeding commonly termed * underselling.” This evidence has not been 
wanting in the last ten days, Prices at first-class houses remain firm at 
the quarter-day standard. 

" his week's advices from the United States were delivered in Birming- 
ham and Wolverhampton yesterday (Thursday), the America, by which 
the mail was brought to Liverpool, having been one of the vessels that 
The communications of agents of iron-making 
firms are of a very satisfactory nature. The representatives of some South 
Staffordshire houses have sold to the extent of their instructions, These 
have embraced all the iron that such firms can produce for the supplying of 
their home and continental customers. Indeed, houses whose brands 
stand high in the American market could have sold twice the quantity 
that they are able to supply. This demand will give a great impetus to 
the iron trade of Great Britain, causing the leading firms to remain in 
active operation throughout the remainder of the quarter. 

The pig iron trade is without alteration. The makers of best descrip- 
tions are fully employed upon customary orders. In one or two instances 
the makers of inferior description are cultivating an export trade with 
manufacturers of cast articles used by agriculturists, and the trade is 
growing. 

In the coal trade the demand for household samples is in excess of the 
supply, and a rise of 1s. a ton in this description has been declared, 

The Birmingham trades are less active than they were a fortnight ago, 
a state of things occasioned in great part by the fluctuating state of the 
copper market. Country shopkeepers are now ordering goods only suffi- 
cient to supply the immediate demand. Another rise is considered to be 
more than probable, smelters’ agents having received positive instructions 
not to sell at present rates. In tin there has been another rise of prices. 
On Monday last circulars were issued, announcing an advance upon 
common blocks of 4s., and upon refined blocks of 23. perewt. The effect 
of the rise in tin will be to somewhat deepen the shade of gloom, which, as 
a whole, now lowers over the Birmingham trades. 

The nearer approach of the milder weather has tended to check orders 
at some of the Wolverhampton houses, whilst it has had an opposite effect 
in regard to others. The almost entire absence of building operations, 
however, has exerted a prejudicial influence upon the staple trade of the 
town; and the advance just referred to in the price of tin will check the 
demand for tin plate goods, as that rise will place an alteration of the 
price lists of manufacturers beyond a doubt. 


were frozen in at Boston. 





The heavy cutting and the machine trades of the district are not 
reported inactive, though they are not brisk. 

The arrangements made in Birmingham last November, relative to the 
estate of Fox, Henderson, and Co., are said to have been proceeding pretty 
satisfactorily unti) the Tribunal of the Chamber of Paris made their recent 
decision, which, it is thought, will so far embarrass these arrangements as 
to render it almost impossible for them to be carried out. Since the fore- 
going was written the firm have been made bankrupts. 

We stated three weeks since that a Mr. Howarth was in South Stafford- 
shire, representing Messrs, Connell and Hope, the agents for the Stirling 
Talabot patent for saving time in the manufacture of iron in the puddling 
‘urnace, by mixing powdered hematite ore and sawdust with the pig iron 
as it ran in the molten state from the blast furnace into the pig moulds or 
chills, Facilities for testing the experiment were readily afforded to Mr. 
Howarth atthe Shrubbery Works, at Wolverhampton, of Messrs. G. B- 
Thorneycroft and Co. By the instruction of that firm, Mr. Howarth had 
samples of the pig iron manufactured at two neighbouring pig makers, 
and the time required for its purification in the puddling furnace was 
tested at the Shrubbery Works side by side with pigs of the ordinary 
sample. Upon the average of trials there was a saving in time in each heat 
of thirteen minutes in favour of the new process, This, upon the customary 
six heats a day, would give a total saving upon the nine hours’ “turn” of 
one hour and eighteen minutes, The advantage in time in favour of the new 
principle would have been greater, the agent maintained, if the iron used had 
not been so grey, and if it had been run into chills instead of into sand 
moulds, At the same time, however, whilst the quality in the new sam- 
ples was not supposed to have been improved, the yield was in favour of 
the ordinary pig to the extent of about half a hundred weight in the ton, 
Whilst, therefore, by close effort it might be possible to produce seven 
heats a-day instead of six, with no larger consumption of coal, it would 
become a question whether with the extra cost of * fettling” or keeping 
the furnaces workable during those heats, the loss upon the yield, and the 
additional 3s. per ton upon the pig iron made by the process, the adoption 
of the patent where South Staffordshire iron is made, would result in much 
if any saving to the manufacturer. In the case of North of England iron 
the principle, we are assured, presents marked advantages, inasmuch as 
the saving in the time of puddling, which is effected by its use, is consider- 
ably more than it has been shown to be upon South Staffordshire iron, At 
Newcastle-upon-Tyne, Messrs. Losh, Wilson, and Bell, are making large 
quantities of pig iron upon the principle, which is being taken up by several 
other makers in the same locality. And in this district one of the two 
firms by whom the new samples of pig iron experimented upon were made, 
so far appreciate the patent that they have expressed their intention of 
testing it upon a large scale. We don't know how the difficulty has been sur- 
mounted in Newcastle, but in South Staffordshire the opposition which 
would be offered by the puddlers to the imposing of seven heats a-day 
would be of a serious character—their impression being that an increase 
upon that number, whilst it added to their labour, would not augment their 
remuneration, 

The following are some valuable statements showing the increase of the 
textile manufactures in the Midlands, We are indebted for them to last 
Wednesday's edition of the Birmingham Journal, and are founded upon the 
official report of the Inspector of Factories, for the half-year ending Oct. 
Sist, 1856, and the return made by them on the motion of the late Mr. 
Brotherton, both of which have just been issued :—* In 1838 the number of 
factories in the United Kingdom was 4,217; in 1850 they had increased 
to 4,600, and in 1856 to 5,117. The average increase from 1838 to 1850 
was, therefore, at the rate of 32 per cent,, while from 1850 to 1856 it has 
been at the rate of 86 per cent. In the former period the increase was 
confined to factories engaged in the fabrication of cotton, woollen, and 
worsted, but in the latter the principal increase has been in cotton and silk 
factories. In 1838 the number of silk factories was 268; in 1850 they 
had increased to 277; and in 1856 they were 460, the increase during the 
last six years having been at the rate of 66 per cent. Of the 900 factories 
established between 1838 and 1850, Warwickshire claims 71, this increase 
being due to the adaptation of the power loom to the weaving of ribbons, 
The worsted trade, again, has recently been extended in Worcestershire, 
where 24 factories are now engaged in it. This county and Warwickshire 
are also among those in which the greatest increase of silk factories has 
taken place. The following table shows the present number of factories 
and their productive powers in these counties :— 
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“The increase of which we have hitherto spoken, however, is only the 
numerical increase in the number of factories set to work, and does not in- 
clude those cases of continual occurrence in which new engines are erected 
of greater power than their predecessors, nor those in which steam is sub- 
stituted for water power, or added to it. The nominal increase of horse- 
power between 1835 and 1556 was 59,366, but this is much below the 
actual additional force available and in action for manufacturing purposes. 
The steam-engine is capable of being driven at a much greater speed than 
formerly, owing to improvements in its construction, and thus the nominal 
power of a modern manufactured steam-engine cannot be considered as 
an index from which its actual bilities may be calculated. This will 
be evident from a comparivon of the horse-power and machinery employed 
in 1850 and 1856. In the former period the factories of the United 
Kingdom employed 134,217 nominal horse-power to give motion to 
25,638,716 spindles and 301,455 looms. In 1856, the number 
of spindles was 53,503,580, and of looms 369,205, and reckoning 
the force of the nominal horse-power required to be the same as 
in 1850, this amount of machinery would require a force equal to 
175,000, whereas the actual power given in the returns for 1856 is only 
161,435. The number of persons employed bears exactly the same pro- 
portion to nominal horse-power as at former periods, namely, four persons, 
so that the increase of production is the effect of improved machinery and 
additional factories. The adaptation of steam power to machinery hitherto 
worked by hand, is of almost daily occurrence, and although there has 
been no mechanical invention of late years which has created so great a 
change in the mode of manufacture as the spinning jenny and throstle 
frame did, yet minor improvements for the economy of power, the 
increase of production, or the substitution of self-acting machinery for 
manual labour, are constant, In weaving factories there is a tendency to 
an extension of the trade among many rather than to its concentration 
among a few, as, although the number of factories and of power looms has 
increaged, yet the nuinber of looms employed by each fi er is less 
now than in 1850. The application of steam power to the loom has been 
the cause of the greatest diversion of labour from an old channel to which 
public attention has recently been drawn. The number of hand-looms in 
use has never been correctly ascertained, but it was estimated in 1838 that 
the number of hand-loom weavers and their families amounted to about 
800,000 persons. At that time steam power was applied almost exclusively 
to cotton looms, but shortly afterwards a rapid increase commenced in the 
number of power looms used for all fabrics, which increase has continued 
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to the present time, when it may be fairly estimated that as many persons 
are dependent upon the power loom as were in 1838 upon the hand loom, 
and yet the wages of the power loom weaver are better and steadier than 
those of the han lloom weaver. The number of power looms employed 
has more than trebled in the last twenty years, while if only the worsted, 


silk, and flax trades be taken, they will be found to have multiplied eleven | 


‘The increase of cotton and woollen looms has 
nsion of trade; but in the worsted and silk 
manufactures the increase is due, in great part, to the application of steam 
.ving of articles formerly woven solely by hand.” 
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glass window (of wh 
ton Church, near Bristol, to the memory of Bishop Monk, the 
Gloucester and Bristol. The deceased prelate rebuilt Stapleton Church at 
his own cost, and the leading designs of the window is illustrative of the 
munificent act. It consists of three lights. In the centre light is a repre- 
sentation of our blessed Lord in majesty, while kneeling at his feet is the 
bishop, humbly offering, as founder, a model of the restored church. The 
side lights contain very effective figures of Saints Peter and Augustine, the 
patron saints of the two sees of which the late prelate was bishop. 

To indicate the extent to which thed ing and facture of stained 
glass windows are carried on in this district, it may be mentioned that one 

















firm in Warwick (that of Mr. Holland) has recently placed windows of 


stained giass in the following churches: Lillington Church, Warwickshire ; 
Brotherton Church, Yorkshire; North Mimms, Hertfordshire; St. Mary's 
Church. Lancaster; North Kilworth Church ; St. Deny’s, Sleaford, Lincoln- 
shire; Wellesbourne Church, Warwickshire; Addingham Church, York- 
shire ; Treddington Church, Worcestershire ; Preston Bagot, Warwickshire ; 
and Ramsgate Church. Several of these were on a large scale ; the subjects 
illustrated were of a most varied character; and the design, colour, and 
manipulative execution first class. 

The exhibition of the works of the students of the Birmingham School 
of Arts alluded to in our last terminated on Friday last; when Mr. George 
Wallace, the head master, delivered his customary address, which is de- 
signed to i'lustrate the course of instruction pursued in the school. 
During the lecture Mr. Wallace expressed his intention to encourage more 
than heretofore the production of desigus by his pupils. Respecting the 
method to be pursued by the students, Mr. Wallace insisted npon the out- 
line course as a preliminary trai He urged also the absolute neces- 
sity of a knowledge of geometry and perspective before attempts were 
made to draw from the reality. The annual meeting of the institute 
was held on the previous (Thursday) evening, Lord Ward presiding. 
There is no question but the manufacturers of the town are not 
giving that hearty support to the institution which they should, and 
which is before it will be productive of very maried 
advantages tothem, is lordship, therefore, spoke to the point when he 
said “If success was to be achieved, they might depend upon it it was not 
to be got at merely by the goodwill of those men who were to be found in 
every society, who gave their time and talent to forward a work like that. 
They might do their utmost, go through the difficulty of raising subserip- 
of institutions like the present, even 
would be uselessly spent, unlees It 
addressed, that the work was 
To obtain 


















necessary 


an | exciting a feeling in favour 
1 not exist, but their time 
were dist tly felt’ by the body whoin the y 
being practical’y carricd out, and must have a practical issue, 
this, his lordship continued, it w as abeotately necessary that those fer whose 
benefit schools of design were started, should take up the movement and 
thoroughly support it. He proceeded to observe that he did not think that 
there w Birming a certainty of any good beiug effected by an 
institution conducted a : school here was. Their object was to aid the 
country by doing away with the necessity of foreign aid, intelligence, and 
talent, in anyiing in which the decorative art was concerned, Unless 
something was done to render the stability of Birmingham goods more 
distinguished for decoration, much of its renown would very soon go else- 
therefore it behoved them to look fairly into institutions of this 
kind, and seo if any corrections might be made in the system upon which 
they were based ; his lordship went on to state that the society should not 
have for its object the mere teaching of the accomplishment of drawing, but 
should aim at being thoroughiy useful to the town. He instanced the school 
at Sheffield as an exampl!e of the apathy of manufacturers generally to the 
objects of schools of design, and expressed a hope that their institution 
would not meet a similar fate. He had tried to discover why it was that 
the Fre beat us in decoration, and he believed it was very much owing 
to a brighter atmosphere, and Government having for years spent money 
lavishly on art education. ‘The silks and porcelain produced by the French 
were unequalled. It was not bodies of men who succeeded in works of this 
kind, but in all countries it was individuals, In every country there were 
dormant intellects which when called into play left a distinet and almost 
ineffacable brand. Wedgewood and Minton had done much for the art 
manufacture of their country; they had another noble name of the like 
stamp in Birmingham—Etkington. Out of those schools of design might 
come many ilar men, who would help the town to take that position 
which a great manufacturing centre like Birmingham ought to hold,"——— 
How much need there is, in Birmingham, for such a school, rightly directed, 
may be gathered from the following assertion made in the leading columns of 
ngham Gazette of last Monday :—* Birmingham can only support 
wity over other districts by higher excellence in workmanship 
ater beauty The former condition is amply fulilled; 
latter, who will venture to say that -— with a few 
—we hold even a fair rank? We grant that much has 
within tho last fifteen years, and that many monstrosities formerly lauded 
would not now be endured for amoment. Yet even now the warehouses 
of our manufacturers absolutely teem with the most flagrant violations of 
good taste, and we seem to be in some danger of reverting to the period 
when beauty was held to consist in overloading ornament, no matter how 
widely different the styles heaped upon the same article.” How far the 
manufacturers are using the School of Art to help themselves cut of the 
very undignified position which they are thus shown to occupy tay be seen 
from the following sentence, with which the remarks that we have quoted 
from terminate :—* We blush to look at the subscription list, and we should 
be sorry to see it taken by strangers as a gauge of the public spirit of the 
manufacturers of Birmingham.” With the institutions of this class 
already existing in Birmingham and Wolverhampton in a thriving con- 
dition, and having in their operations a directly practical tendency, there 
would soon be no lack of “skilled workmen" in the chief manufacturing 
establishments of those towns. 
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A speaker at the Birmingham meeting on | 


Thursday, in taking up some of the remarks of the chairman, said that, 


while he agreed that a few master minds did intluence an age, it must be 
remembered that only by means of schools of design would they be enabled 
to train up a class of men competent to carry out the efforts of those prac- 
tical minds, 

The Star of Gwent announces that the Dowlais Lron Company ar 
paring to sink a new suit of coal pits near the deep limit of their mineral 
field at Vochryw, on the side of Gelligaer mountain, which will enalle them 
to win 1,009 acres of virgin coal, containing at least thirty millions of tons. 
““The consumption of this gigantic establishment (the same authority 
adds) is about half a million tons per annum,” 

There is yet much iron to be made in Great Britain for the market of 
the United States if the Americans continue to make railways in the 
rapidly increased ratio which is cert by the foliowing figures :— s 
built in the first five years, 182 1351; in the ‘second fiv 
1833-37, 1,281 miles; in the third eee years, 1838-42, 2,465 miles; in the 
fourth five years, 1843-47, 1,459 miles; in the fifth five years, 1848 
6,295 miles; in the sixth five years, 1855-57, 12,845 miles. Total n 
in existence up to 1857, 24,476 miles. Their extensive application of iron 
to building purposes was referred to last week. 

The agriculturists of Tamworth are a little in advance of agriculturists 
in some other districtsin this respect. Perceiving the importance of science 
and especially chemistry, in connexion with the cultivation of the soil, and 
not being chemists themselves, they have formed an Agricultural 
Chemistry Society, the chief advantages of which are that its members 
may avail themse!ves of the help of a consulting chemist, who is in the 
pay of the society. An influential gathering of the society has recently 
taken place to listen to a lecture from Mr. Trachsel, the chemist referred 
to. During that gentleman's remarks upon i 
advantages of his services were shown in the following incident :—He 
































| be effected in the same way as smaller articles, 


| pound or two in weight, 


gentleman then in the room, who, he believed, returned the guano to the 
vendor. The conscience of the vendor smote him, and he paid all the ex- 
penses to which the purchaser had been put. During the lecture, Mr. 
Trachsel referred to subjects of drainage, illustrating his remarks by 
means of a tin vessel, fitted with two spouts. The bottom of the vessel 
represented what he termed the “water table,” or the formation which 
prevented the water sinking lower, and the two spouts represented drains 
at different depths. Having filled the vessel with pebbles, he poured in 
some water, which, descending to the bottom, ran out of the lower spout 
or drain. Stopping the lower spout, the water ran out of the upper drain 
In the same manner, he said, water descended through the soil as low as it 
could, and henee the importance of deep draining. Water did not by 
instinct run into the drains, but saturated the soil, and to be carried away 
drains must be made at a proper depth. A three foot drain would drain 
the land to the depth of two feet six inches only, while the root of wheat 
required a consi bly greater depth, running in favourable situations to 
the depth of four feet, and as deep, in fact, as the plant itself was high. 
From what he had described, it would be seen that the land must contain 
an immense amount of water before the shallow drain would operate. 
Where there were two sets of drains, one shallow and the other deep, the 
shallow drains would be useless except to introduce air into the soil. It 
should, however, be observed that if the soil were sufficiently deep, drains 
might be placed at too great a depth. Sinee drainage had become so 
general, millers in miny parts of the country complained of the want of 
water. This was owins to the level of the water being brought to a point 
at which it was useless to fillthe ponds. Draining one field, also, would have 
the effect of draining the neighbouring land, and if there were a large area 
of the same kind of land, gravelly soil, for instance, one large drain would 
suffice to drain the land for twenty miles round. The distance at which 
drains should be made, must depend upon the nature ef the soil. If the 
soil were loose and gravelly, they might make the drains as far apart as 
they chose: but if the lan were stiff and close, then they should make the 
drains as near together as they could afford. 

The Scotsman gives the following description of a farm building of a new 
design :—** A homestead has just been erected on the farm of Bucklerhole, 
on the estate of Rockhall, on a plan which is new in this district, at least, 
and deserving of the attention of proprietors and farmers. The whole 
buildings, in fact, suited for a farm of about 200 acres, are comprised in a 
shed ninety feet in length, by seventy-two feet in breadth. The shed is 
divided into four parts by three rows of iron pillars, which support the 
roof. Each of these parts is eighteen feet in breadth and ninety feet in 
length; each part is coverel with a ridge roof, one half of slate and the 
other of glass, so that ample lig -t is given through the whole interior with- 
out any windows in the walls. The outer walls and interior supporting 
pillars are eleven fect in height, and, in addition to this, there is the height 
of the sloping roof. Each pillar is hollow, and the rain falling on the roof 
descends through them, and is carried off by drains below the flooriny. 
Once within the steading accordingly there is light, dryness, and complete 
shelter from the weather for animals and implements; while, under such 
agreeable circumstances, a considerable portion of the operations of “he 
farm can be carried on. Atnple ventilation is secured by openings both in 
the walls and roof, 

The following graphic description of the new discovery in picture print- 
ing will be found of interest to many of the readers of the ENGINneER, They 
have been suggested by the observance of the number of patents taken out 
last year having reference to the art upon which photo-galvanography is 
based. “ Who has not heard of photo-galvanography, and seen the beau- 
tiful engravings which have been produced by that process? Do not Ict 
the hard name of the thing frighten you. Mave you never seen a cake of 
glue or a shred of isinglass swell when plunged in water? The germ of 
the new art lies in that. A film of isinglass is spread upon a plate, the 
isinglass having had dissolved in it bichromate of potash. The picture to be 
engraved is placed upon the hardened film, and exposed to light. Where 
the light passes through the picture the salt is decomposed, and when the 
plate is plunged in water the isinglass swells unequally in different parts. 
Some portions rise high and some remain low. A medallion picture is pro- 
duced, and this being copied by depositing copper upon it by the electrotype 
process, furnishes the plate from which impressions are taken by the copper- 
plate printer. A beautiful and simple art, by which mezzotint engravings 
are produced by the chemical agency of light.” 





























ON THE HARDENING OF STEEL. 

The following remarks upon the hardening of steel are from the pen of 
one whose opinion in such a matter isof much worth. We are indebted 
for it toa recent number of “ Orr's Circle of the Industrial Arts ;"— 

“There are few things of which it is more difficult to understand the 
rationale than hardening steel; or why the same operation, of heating red- 
hot and plunging into a cold fluid, which hardens steel, should soften 






copper, 





“Some persons will explain everything, whether they understand it or | 


not, and for this also have they found, in their own imaginations, a 
perfectly satisfactory answer, and cut the difficulty by saying steel is con- 
densed by the operation; but, unfortunately for their theory, the reverse 
isthe fact, and instea:! of being condensed, it is expanded by hardening, 
as any one may soon satisfy himself by taking a piece of steel as it leaves 
the forge or anvil, and fitting 1t exactly into a gauge, or between two fixed 
points, and then hardening it; it will then be found that the steel will not 
now go into the guage or between the fixed points. Or let him rivet 
together a piece of steel to a piece of iron, filing the ends of both even, so 
that they may be exactly the same length, then heat them to a proper heat 
to harden the stecl, and plunge them into water, he will find the expansive 
force of the steel has nearly torn the rivets out, and that it extends 
beyond the iron at both ends, Any article may be taken with steel on one 
surface and iron on the other—such as a joiner's plane iron in the forged 
state—flat on both surfaces, and har dened; and the expansion of the 
stee! will cause that side to be convex, and the iron side concave—how 
this is got flat again will be explained afterwards, 

“All steel expands in hardening, but that the most which is most 
highly converted, and in direct proportion to the amount of carbon it 
received in that process, No other general rule can be given for the 
heating of steel for hardening than this—that it should in all cases be 
heated as regular as possible to the lowest temperature at which that 
particular kind of steel will harden, and as little as possible beyond it, 
remembering that the more highly converted the steel is, the lower the 
temperature at which it will harden; and that a small article, such as a 
penknife-blade, will harden at a lower temperature than a more bulky one 
made of the same stecl, because the small article is more suddenly cooled. 
The hardening of very bulky articles, such as the face of an anvil, cannot 


by plunging them into 











for the length of time required in cooling will be almost certain 
to leave the middle of the face soft, where it is of the most consequence 
that it should be hard. Where the anvil forge is worked by water-power, 
they po: sess the best means of hardening them, which is this: ~The anvil 
properly heated, should be placed in a water tank face upwards, under 2 
shuttle connected with the mill-dam; the shuttle drawn, and a heavy and 
continuous stream of water, let fall from a height of ten or twelve fect 
upon the anvil face, which effectually hardens the surface. 

“A red-hot anvil plunged into water, would, for a time, be surrounded 
by an atmosphere of steam, which would prevent its direet contact with 
the cold water, whereby its cooling would be retarded too much to harden 
the face; and hence the advantage of a continuous stream of cold water. 
Hence, also, the necessity of moving about in the water even articles of a 
to remove them away from the steam as it is 


water; 








| generated upon their surfaces, and thus promote more rapid cooling. 
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that a specimen of guano, which had been sent to him for analysis, con- | 





tained 48 per cent of sand. Now, though the birds must of course 
swallow a little sand while taking t y food, they did not swallow that 
enormous quantity. The sample he had alluded to was sent to him by a 
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“It is a good plan to harden hammer-faces, where there is a tub and 
water tap conveniently near, by plunging the red-hot hammer, held with 
the face upwards, into the water, so that a stream from the tap may fall 
upon its face. The face of hammers and anvils is ground after being 
hardened, but should never be tempered.” 

METALS AND MANUFAC TURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From OUR OWN CORRESPONDENT.) 
Treat has been no material alteration in the position and prospects of 
the iron trade since our last commanication. The trade is quiet, but 
generally healthy, and, considering the season of the year, it is as 
buoyant as could be expected. There 
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is a steady demand for general | 


descriptions of iron, and particularly for iron for railway work. There 
is a great amount of activity in the ironworks in Yorkshire, Stafford- 
shire, and Wales, for rails, and continental orders for this description 
of iron are on the increase. There is not much business doing in 
Seotch pig-iron, which is dull. 

The inquiry for lead is active, and prices are maintained with much 
firmness, and the tin plate trade is remarkably brisk. 

In the coal trade we have to report a continued activity. The de- 
mand is generally on the increase, owing to the activity of trade and 
the augmented consumption for domestic uses. 

A very valuable document has just been issued by the inspectors of fac- 
tories, which shows the rapid development of trade in the manufacturing 
districts during the last twelve months. During the year ended in 
October last there had been new factories working an aggregate of 
4,379 horse-power. The average increase of factories from 1838 to 1850 
was at the rate of 52 per annum. The localities in which this increase has 
taken place have varied considerably. 

The increase of factories between 1838 and 1856 has been 900; and 
of this increase Lancashire claims $60, Yorkshire 344, Cheshire 38, 
Nottingham 46, and Warwick 71; the increase in the two last-named 
counties has been caused by the introduction of improved machinery in 
two special trades—the adaptation of power to the stocking frame at 
Nottingham, and the weaving of ribbon by power at Coventry. Upon 
comparing the fabrics manufactured, it will be found that Lancashire, 
and the parts of Yorkshire adjoining it are the seat of the cotton manu- 
facture, and that they draw the trade from other parts of the kingdom. 
The number of cotton factories in Lancashire and Yorkshire has increased 
between 1838 and 1856 by 411, while cotton factories have decreased 
in the counties of Lanark (Glasgow), Renfrey (Paisley), and Antrim 
by 52. 

The woollen trade is becoming concentrated in Yorkshire, the number 
of woollen factories has increased there during a like period by 200, 
while they have decreased in Cornwall, Devon, Gloucester, Monmouth, 
Somerset, Wilts, Wales, and Clackmannan, by 82. 

The worsted manufacture is almost exclusively confined to Yorkshire, 
in which county there has been an increase of 107 factories; but the 
worsted trade has recently been considerably extended in Worcester, 
where 24 factories are now engaged in that trade. 

There are now but eight more woollen factories than in 1850, and yet 
the power employed in woollen factories has increased during the same 
period by horses, Againthe contrary result is found in the case 
of silk factories, in which the increase has been 183, while the average 
horse power employed in each silk factory is now only 11 horse power 
instead of 13, as in 1850. 

The fact that the nominal horse-power of the steam engine is but an 
index of its actual force, will be further evident upon a comparison of the 
horse power and machinery employed in 1850 and 1856. Inthe former 
period the factories of the United Kingdom employed 134,217 nominal 
horse power to give motion to 25,638,716 spindles and 301,445 looms. The 
number of spindles and looms in 1856 were respectively 53,502,580 of the 
former, aud 369,205 of the latter, which, reckoning the foree of the 
nominal horse-power required to be the same as in 1850, would require a 
force equal to 175,000 horses, but the actual power given in the return for 
1856 is 161,435, less by above 10,000 horses than, calculating upon the 
basis of the return of 1850, the factories ought to have required in 1856. 
The number of persons employed bears exactly the same proportion for 
nominal horse-power as in 1838 and 1850, viz., four persons, and the in- 
crease of production is doubtless the two-fold effect of improved machinery 
and of additional factories. The adaptation of power to machinery hereto- 
fore moved by hand is almost of daily occurrence. Although there has been 
no mechanical invention of recent years which has created so great a revul- 
sion in the mode of manufacture, and eventually in the habits of the opera- 
tives, as the spinning jenny and throstle frame did, yet the minor improve- 
ments in machinery having for their object the economy of power, the 
duction of better work, the turning off more work in the same time, or in 
supplying the place of a child, a female, or a man, are constant, and though 
sometimes apparently of no great moment, have somewhat important results. 

In factories where the process of spinning was carried on, the average 
number of spindles in each factory was as follows :— 
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In woollen factories there has been no material alteration. 

Upon comparing the relative power required to keep the spindles in 
motion, it will be found that the average number of spindles per horse 
power was :— 

In 1856. 
In cotton factories...... 315 
Worsted 





In woollen and flax factories the proportions were nearly the s 

In weaving factories there is a tendency rather to an extension of the 
trade among taany occupiers than a concentration of it among a few, and 
that although there are a greater number of weaving factories and of 
power looms in 1856 than in 1850, yet the number of looms employed by 
each manufacturer is less in 1856 thanin 1850. 

The extent of this increased power may be shown by comparing the 
value of products exported as given in the returns relating to trade and 
commerce. In 1850 there were in activity 1,952 cotton factories, and 
the average value of cotton goods and yarn exported in the three 
years ended 5th January, 1850, was, in round numbers, £24,600,000. 
In 1856 there were 2,030 woollen and worsted factories in operation, 
and the value of the exports, if the factories produced in the same 
proportion as in 1850, would have been £7,800,000; whereas the 
average of the three years ended the 31st December, 1855, amounted to 
£10,000,000. 

The manufacturing markets of the week have been active, but the 
business done has been principally in respect of spring goods. At Man- 
chester manufacturers are unwilling to effect large sales, owing to the 
position of the cotton trade; and in some descriptions of goods an advance 
has taken place. 

The suceess of the Manchester Association for the Prevention of Boiler 
Explosions and Economy of Fuel has created much interest in the manu- 
facturing districts, and the question is much discussed whether it would 
not be advisable to have a similar organisation in every manufacturing 
district of importance. It has been proved that nearly ten per cent. of the 
boilers inspected were in a dangerous state, besides others which had been 
injured from a variety of causes. The information afforded by the associa- 
tion has led already to a saving of 26 per cent. in the consumption. Mr. 
Fairbairn has also given his testimony that but for the information afforded 
by the institution the inverse strength of dues might not have been dis- 
covered for years. 

The Yorkshire banking companies have been hi 
operations during the past year. The half yearly imeeting of 
banking company was held on Wednesday. The report submitted showed 
the increasing prosperity of the bank, the profits for the half-year ending 
3lst December last being £20,330 4s. 7d., out of which a dividend of 12s 
per share was declared, and a further sum of 15s. per share was voted in 
augmentation of the capital. 

The annual meeting of the shareholders of the Sheffield and Rotherham 
Bank was held on Wednesday, when a gratifying report of the proceedings 
of the past year was read, and a dividend of £1 per share declared, being 
equal to about ten per cent., both on the paid-up capital and the amount o! 
the reserve fund, that fund being increased this year by upwards of 
£10,000. 

We are ¢ 
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d to find that the proprietors of land in Australia are not 
all engrossed in the search after gold. A portion of them, atleast, are 
seeking to secure that wealth which may be more surely attained by 
the careful and scientific cultivation of the soil; as a proof of whic 
Messrs. Richmond and Chandler, of Salford, are now manufacturir 
number of implements for the Australian colonies, amongst which the 
are several useful and novel inventions, calculated to prove exceedingly 
useful in countries where labour is scarce and dear. 

Several other firms in Manchester, Birmingham, and Leeds, are also 
employed in executing large orders for agricultural implements of the 
newest kind, several of which were exhibited at the Chelmsford meeting 
the Royal Agricultural Society. 
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FREIGHT ENGINES. | 

[A Communication to the President and Directors of the Baltimore and Ohio | 
Railroad Company. ]} 
By Ross Winans 

(Continued from page 121.) 


Second, the presence of the greatest practicable amount of ad- 
hesion of the driving wheels (consistent with a due regard for 
the preservation of the road) so as to guard to the fullest prac- 
tical extent against the loss of time from the slipping of wheels, 
during a bad state of rails, or from the unusual resistance of the 
train caused by unusually large trains, bad state of repair of the 
cars, or hard points in the road, stiff cil from cold, &c. Third, 
a large surplus cylinder-power so us to enable the use of the 
surplus adhesive and surplus steam generating power, before 
mentioned, in the most effectual way and without putting < 
dangerous pressure upon the boiler. Fourth, the greatest prac- 
tical freedom from such derangement of the machinery, or other 
ports of the engine, as to cause delay or stoppage on the road. 
Now, I confidently assert that the camel engines, by which very 
much the largest portion of your freight business is and has 
been done, combine the before-mentioned properties to an extent 
and in harmony with each other and with the whole economy 
of freight transportation on railroads, far in advance of any other 
description of engine that has been built in this or any other 
country. 

To enable this the better to be seen, I will call attention to 
the following facts :— 

The weight of the engines is 26 tons, bearing entirely on 
weight propelling wheels and distributed almost exactly equal 
between them, which is three and a quarter tons on a wheel; 
this furnishes a very large practicable amount of adhesion to- 
gether with due regard to the preservation of the road. 

The weight on each driving wheel is less than is the case with © 
most of the engines now in use, even those of very inferior power 
and efficiency. 

The cylinders of these engines are nineteen inches in diameter 
and twenty-two inches stroke of piston, operating on driving 
wheels of forty-three inches diameter ; this size of cylinder, when 
taken in connexion with the unusually small size of the driving 
wheels employed on these engines, gives a larger amount of cy- 
linder power, in proportion to weight of engine, than can be 
found on any locomotive engine in this country, except the same 
description of engines of my make on other roads, and this is 
true, while the cylinders are comparatively light, growing partly 
out of their simple construction and mode of being secured in 
place, and partly out of the greater effective capacity given to 
them by the small size of the propelling wheels. 

Here is economy of weight without sacrifice of durability, 
which I have turned to account in a way to be presently ex- 
plained. The frame of these engines, instead of passing along- 
side of the fire-place, and so far back of the fire-place as to 
admit of a foot-board for the fireman, as is usual with engines, 
stops at the front end of the fire-box, which facilitates the in- 
creasing of the size of the fire-box and enables the frame to be 
much lighter, while the proper strength is secured, than would 
otherwise be the case: thus producing economy of weight with- 
out dimished durability. 

Again, these engines have no foot-board for the fireman, the 
fireman’s position being on the tender, consequently the engine 
is relieved from the weight of a foot-board, as well as from the 
weight of the elongated frame for its support. Here again unne- 
cessary weight is saved. 

The side rods which connect the propelling wheels with each 
other are of a peculiar construction, from which results unusual 
lightness and security against derangement while in action, and 
are proof against having their length changed so as to be dan- 
gerous—ordinary side rods being very liable to bave their length 
changed to such extent as to cause great stress, derangement, and 
breakage to crank pins and other parts of the engine. The 
springs are four in number, and serve the double purpose of 
springs and levers for distributing the weight equally upon the 
wheels, and are new in their construction and iu their mode of 
being secured in place, and are at once simple, light, and efficient 
as compared with the springs of the ten-wheel engines, which 
are six or eight in number, much more complicated in their make 
and mode of securing in place, and much heavier, and have much 
of their action taken away by bands around their middle. With 
a view to avoiding each pound of unnecessary weight, the boxes 
resting on the journals of the driving wheel axles are made in 
one piece, and entirely of brass instead of being made of two 
pieces, one of iron and one of brass, as is usual. 

Each of one of the wheels of the camel engines answers the 
double purpose of bearing the weight of the engine and of | 
driving wheels; by this a greater tractive force is secured, in 
proportion to the whole weight of the wheels, axles, and pedestal 
boxes of the engine, than is the case when the bearing wheels 
are not all drivers. Here again is a saving of weight in propor- | 
tion to one of the important elements of power, to wit, adhesion. 
The small size of the wheels of the camel engines makes them 
as propelling wheels comparatively light, being not more than 
two-thirds the weight of ordinary size driving wheels, when of 
equal strength and durability. | 

Again, these smaller wheels involve less strength of axles, all of 
which produces a saving in weight. Again, the small size of the 
driving-wheels, forty-three inches in diameter, worked in con- 
nexion with a twenty-two inch stroke of piston, which, in their 
proportion to each other, is unusual, materially diminishes the | 
stress put upon all the working parts, fulerums, and abutments, 
through, and by means of which, the steam power is exerted to 
propel the train, consequently, all these parts do not require to | 
be so massive and heavy to meet and withstand the stress which 
they can be subjected to, as would be the case with larger pro- 
pelling wheels, and equal tractive force. The truck of the ten- 
wheel engine, with its frame, wheels, axles, boxes and bolster, is 
a worse than useless appendage to a freight engine, inasmuch as 
it takes away from the power of the engine, as compared with one 
of equal weight, all the wheels being drivers, and adds weight to 
the engine without corresponding benefit ; as is proved by the 
accurate tests made by Messrs. Trimble, Steele, Latrobe, and 
Parker, as before mentioned, showing that the camel engines 
deranged the road less than the ten-wheel engines. 

{t will be apparent, that the several features in the plan of 
construction of the camel engines here noticed all tend to the 
saving of weight in the machine taken as2 whole, and yet the 
whole weight of the camel engines is as great as the ten-wheel 
engines on the Baltimore and Ohio Railroad,and most other freight 
engines in the country. This brings us to a most important fact, 
that the camel engines have a more powerful boiler than any 
locomotive engines before built, in proportion to the entire weight 
of engine. This is dependent partly on the fact, that the general 
plan, arrangement, and construction of the machine as a whole, 
and of each of its separate parts, is such as to admit of a much 
larger portion of the entire weight of the machine being put in 
the boiler, and partly growing out of the construction of the 
boiler ; and the arrangements connected therewith for the making 
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power, in proportion to the weight of the boiler itself, the fire- 
place has twenty-four square feet of grate surface, and a corre- 
spondingly large space for fuel; this is much larger than common, 
and is most important to the rapid generation of steam. The 


| fire-place is made upon a plan much lighter than on ordinary 
| locomotive boilers. 


The inner roof of the fire-place is the same 
distance from the outer roof that the inner sides are from the 


outer sides of the fire-place, and the roofs are stayed and bolted | 


together in the same mannerthat the sides are staybolted, giving 
remarkable lightness and safety. 

The external dimensions of the fire-place in its cross section 
is much smaller than usual, being just sufficient to allow of the 
proper space for fuel and blaze of fire, and the proper water 
space between the inner and outer shell of the fire-place ; this, 
together with the peculiar staying of the roof of the fire-place, 
with a short (instead of long stay bolts, or with heavy bars 
across it in the usual way), economises weight both in the 
material of boiler and in the water contained in it, so as to 
enable, with a forward position of the dome and house on top of 
the boiler, a very material increase of fire-grate, while an equal 
distribution of weight on the wheels is had. This large fire 
grate is of the utmost importance to the successful and 
economical burning of coal 

To add to the steam generating power of the boiler peculiar 
facility is given to the fireman by means of rocking grates and 
his position on a low foot-board, to keep the fire grates and ash- 
pan free from cinder and ashes. 

Again, the engine-man, by means of the variable exhaust 
(which is peculiar to my build of engines), increases or 
diminishes the intensity of the fire at his pleasure, and is thus 
enabled to generate more or less steam as he may require it. 

Since important advantages results from the introduction of 
small wheels in the plan and arrangement of the camel engines, 
it may be asked, is there any counteracting disadvantages re- 
sulting from their use in the said engines? As a freight engine 
there is certainly no want of speed. There has been a tendency 
on all roads where these engines have been used to make more 
speed with them than was allowable for freight trains. The 
redundancy of steam always at command constantly tempted 
the engineman to run ahead of time, even with the largest loads 
assigned to the engines. So much so has this been the case, that 
it has been proposed to curtail the steam generating power of 
these engines by making their fire places smaller. This is the 
first proposition to diminish the steam generating power in 
locomotive engines that has come to my notice, the strife now 
being, throughout the country, to get sufficient power in coal 
burning engines, and resort. had to various complicated and un- 
usual construction of boilers, to accomplish the purpose which, 
as yet, has only been done with partial su-cess, while I have, 
with the ordinary and well-tested plan of boiler, by means of 
unusual quantity instead of complication, succeeded to an ex- 
tent second to no engine using whatever kind of fuel. This is 
due, in en important degree, to the before-mentioned general 
plan of the engine, and the plan and construction of its several 
parts, by means of which a systematic economy of weight 
throughout the entire machine is had, thereby allowing of the 
more powerful boiler in proportion to weight of engine. 

If one of the reasons for proposing to diminish the fire-place 
of the camel engines now on your road shall be that some of 
the first ones put upon the road have smaller fire-places than 
those since furnished, and that the smaller fire-places endure 
better, and require less repairs than the large ones, and that 
therefore the proposed diminution is to save expense in repairs 
—just the reverse of this should be the fact, all things, other 
than difference of size in fire-place, being equal. To generate 
equal quantities of steam, in equal time, in small as in large fire- 
place boilers, involves a higher temperature of fire in the small 
fire place than in the large. This more concentrated and 
greater intensity of heat is unquestionably more destructive to 
the surrounding material of the fire-place than would be the 
milder temperature in the larger fire-place. 

The fifty-three camel engines, herebefore mentioned, are the 
last lot put upon the road; they have larger fire-places, and 
have more adhesion, more cylinder, more steam-generating 
power, and have run more miles per year ; and since their power 
is greater, it is fair to infer, with heavier trains yet with all 
this, the expense of repairs, including that of fire-place, is less 
per mile run than that of the first lot here mentioned, which em- 
brace the small fire-place engines. This is shown by the com- 
pany’s reports. 

Ten per cent. enlargement of the fire-place of these engines 
adds more than ten per cent. to their generating power and 
capacity to burn coal; therefore, if this power and capacity be 
abused by profuse and wasteful blowing off of steam, or by the 
allowing of excessive leakage between the pistons and cylinders, 





| or in any other way, the large fire-place permits abuse to be car- 
| ried to a greater extent, and consequently more injury to be 


done, than is the case with the small firesplaces—this was proved 
by the much greater lerkage in the tubes in the large fire-place 
boilers. This greater leakage was remedied, at my suggestion, 
by the company’s taking measures to stop the unnecessary 
blowing off of steam at the safety-valve of these engines, and not 
by making the fire-places smaller. 

And the object which has been assigned for shortening the 
fire-place of these engines (if it has any really serious foundation) 
can be accomplished without the necessity of seriously and 
permanently injuring the machines, as would be the case by 
shortening the fire-box. In fact, the object has been « 
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| plished by one of my recent improvements in these engines, 


which the better guards against the abuse or misuse of their 
large fire-place and rebundant steam-generating power. 

The fact of the abundance of steam always at command, has 
enabled these engines to make time and be used successfully 
when their pistons were very leaky, and consequently has led 
to the practice of so using them even at the expense of increased 
deterioration of fire-place and expenditure of fuel. 

The improvement above alluded to, is to give unusual facility 
for keeping the pistons tight and such facility as it is confi- 
dently believed will induce their being kept tight, and thus 
accomplish the end aimed at without shortening the fire-place. 

If it is contended that all the first-class freight engines on 
your road should have the ability to run passenger trains at 
thirty miles per hour, because accidents may occur to passenger 
engines so as to call into requisition any freight engine that 
might be at hand to complete the trip,—the camel engines have 


been so used, and, as I understand, with perfect efficiency and | 


| 


safety, and the speed may have been thirty miles per hour, since | 


they can make that speed when desirable ; which, however, is 
unimportant for a train already out of time. 

And, 1 insist that it would be injudicious to injure the ef- 
ficiency of freight engines for the foregoing object, which if it is 
to be accomplished by the introduction ofa truck and additional 
size of wheels, will most unqnestionably be the case. 

The speed that may be required on emergencies like the fore- 
going, the camel engines are able to make by the means of 
peculiar features and properties possessed by them; which, 





of steam being such as to furnish unusual steam generating! \pile of the first importance to high speed, are not only perfectly | 








consistent with, but materially assist in the best adaptation of 
the engines to freight purposes. No engines ever built possess 
and combine the qualities requisite for high speed to a greater 
extent than the camel engines, with the bare exception that their 
propelling wheels are smaller than is usual for this purpose, and 
this want of greater size in the propelling wheels is cured to a 
very considerable extent by the following features of the engine. 

The large fire-place of these engines enables abundance of 
steam to be generated with a much more open or large exhaust 
orifice than is usual, The variable exhaust enables full advan- 
tage to be taken of this fact. All the steam and the exhaust 
pipes are unusually large (five inches internal diameter.) 

The valve face openings are large, equal to fifteen square 
inches. And the valve movement is such as to give these large 
openings their full effect and benefit, even when the steam is being 
cut off at such portion of the stroke as to expand one hundred 
per cent. or to twice its original bulk The openings are such as 
to keep the exhaust end of the cylinder open until the piston 
has arrived at two inches from the end of a twenty-two inch 
stroke, when the steam is being expanded in the cylinder to the 
extent above mentioned. 

These things combined give the steam free and rapid action 
through the steam passages, valve openings, and exhaust, and 
with but slight holding back by the compressed steam on the 
reverse side of the piston. With these advantages the camel 
engines readily make thirty miles per hour, notwithstanding 
that the speed of the pistons is more rapid than usual for such 
speed of engine. 

The reciprocating parts which, when unbalanced, cause un- 
steadiness of motion in all engines, is as perfectly balanced in 
the camel engines as in any others in the country, and make 
them steady at speeds from twenty to thirty miles an hour. 

The horizontal position of the cylinders of the camel engines 
is important, the steam power is exerted nearer in a line with the 
frame of the engine and the draught of the train, and nearer at 
right angle with the pedestal faces, thereby avoiding much of 
the cross strains and injurious effects upon various parts of the 
engine, which would otherwise take place, and is favourable to 
steadiness of movement, particularly at high speed. 

In addition to the foregoing, the horizontal position ef the 
cylinders is important, especially to first-class freight engines, 
having the adhesion due to all or nearly all the weight of the 
engine. The comparatively strong thrust of the piston (required 
to make fully available such large amount of adhesion) forces 
the main driving wheels down upon the rails, by the unavoidable 
angle of the connecting rod, even when the cylinders are 
horizontal, with such fearful violence, as to have induced a partial 
remedy to have been applied to the camel engines for this evil. 
The main pair of driving wheels with their eccentrics, portion of 
main connecting rods, larger axles, crank pins, counter-balances, 
journal boxes, &c., weigh considerably more than the other pairs 
of driving wheels and their appendages in all engines. 

With a view of affording the greatest practical relief to the 
road, consistent with a twenty-six ton engine, this greater weight 
of the main driving-wheels, &c., has been taken into account, as 
well as the forcing down of the main drivers upon the rails 
before mentioned, and the whole weight of the engine so dis- 
tributed among the several driving wheels by means of a peculiar 
arrangement of springs, as that the main driving wheels bear less 
heavily upon the rails when the engine is not in action than the 
other driving wheels, thus compensating to a considerable extent, 
and as fully as practicable, for the weight put upon them by the 
angle of the connecting rod when in action, as before mentioned. 
This, so far as I am aware, has not been done in any other 
engines. Instead of anything having been done to diminish the 
evil here mentioned, it has, in most engines now in use, been 
materially increased by the cylinders being placed in an inclined 
instead of a horizontal position, which inclination of the 
cylinders acts in conjunction with the angle of the connecting rod, 
and with the grester weight of the main driving wheels, &.— 
the combined effect of which is, say with ten-wheel freight 
engines on your road, when using 100 lb. pressure of steam, to 
cause the main driving wheels to be jammed down upon the 
road each revolution, with a force equal to 6,800 lb. weight, 
this gives for the force with which each of the main driving- 
wheels of these engines press upon the rail at one period, during 
each revulution, equal to 14,200 lb. weight, which is about 
double the weight borne upon the road by any one of the other 
driving-wheels of these engines. Small driving-wheels tend to the 
diminution of the above evil, because, the larger the wheels the 
stronger must be the thrust of the piston to draw an equal train 
with equal stroke of piston, and, consequently, the injury to the 
road will be greater in proportion as the wheels are larger. By 
the foregoing it will be seen that unusual provisions have been 
made in the camel engines for the preservation of the road by 
means of their unusually small wheels, all their wheels being 
drivers, horizontal position of the cylinders, better distribution 
of their weight on their several wheels, and remedy, as far as 
practicable, for the evil originating in the angle of the 
connecting rod. This provision exhibits a care for and guards 
against unnecessary injury to the road more fully than is the 
case with any other description of first-class freight engines. 
Important as this is to the interests of railroads, it might very 
readily escape notice, unless attention was directed to it. 

It has been proposed to put what is usually called the link 
motion, to operate the valves of the five first-class freight engines 
about to be procured by the company. 

I have before spoken of the advantage possessed by the camel 
engines, in relation to large valve face openings (fifteen square 
inches), while the steam was cut off at such portion of the stroke, 
as to get the benefit of one hundred per cent. of expansion, and 
while at the same time, the exhaust was kept open until the 
piston had arrived within two inches of the end of a twenty-two 
inch stroke. To enable these properties of the camel engines 
to be fully appreciated, I will compare them with what takes 
place with the best constructed link motion movement of the 
valves. When I say the best, I have reference to link motion on 
the passenger engines built by Rodgers, Ketchum, and Grosvenor, 
at Patterson, New Jersey, which are supposed to be among the 
best. The following dimensions and action are taken from one of 
these engines :— Diameter of cylinder, sixteen inches ; stroke of 
piston, twenty-two inches ; steam opening in valve face, equal to 
16 ,,4, inches. 

When the steam is cut off at such portions of the stroke as to 
get the advantage of the steam expanding 100 per cent., or to 
double its original bulk, before being exhausted from the cylin- 
der, the greatest area of the effective opening through the valve 
face into the cylinder is equal to 5 ,4§, square inches, or less 
than one-third of the entire area of the effective opening when 
the engine is being worked at full stroke, and slightly over one- 
third; the effective valve openings into the cylinder of the 
camel engines, when the steam is cut off by them as to give 
the benefit of 100 per cent. expansion. Again the link motion 








movement, when the steam is being cut off, so as to allow of 100 
per cent. expansion, closes the exhaust opening when the steam 
piston lacks 74 inches of being at the end of the stroke; this 
es threefold more back pressure, or retarding force on the 
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reverse side of the piston, than that which takes place in the 
camel engines when steam is being expanded 100 per cent. by 
each kind of valve gear. 

The above properties of the link motion render it a very im- 
perfect cut off when the steam is to be expanded to any con- 
siderable extent, more especially when applied to freight engines, 
the cut off being most needed when the draught is the hardest ; 
at, which time any curtailment of the cylinder power in 
freight engines, beyond that which is necessary to the using of 
steam expansively, i is decidedly objectionable. What I mean by 
the curtailment of the cylinder power will be better understood 
by the following explanation: the advantage of 100 per cent. 
expansion of steam is enabled to be availed of in the camel 
engines when the steam is cut off at 10 inches of the stroke of 
the piston, and the exhaust commences when the piston has 
arrived at 1} inches of the end of the stroke, and the exhaust 
opening of the other end is closed when the piston has arrived at 
2 inches from the end of the stroke. With the link motion and 

2 inch stroke of piston, to avail of 100 per cent. expansion, the 

steam is cut off when the piston has traversed 93 inches of its 
stroke, and the steam has commenced to exhaust when the 
the piston has arrived at 3} inches from the end of the stroke 
and the exhaust opening , at the other end of the cylinder, closes 
when the piston is 7} inches from the end of the stroke. The 
exhausting of the steam, in the link motion engines, 22 inches 
earlier in the stroke curtails the power of the cylinders 11 per 
cent., as compared with the camel engine arrangement and cut 
off. 
In addition to the foregoing, the very great compression of 
steam, on the reverse side of the piston, resulting from the link 
inotion cut off, causes a still further curtailment of the cylinder 
power, and involves a greater positive loss of steam power, from 
the compressed steam not giving back all the power 
which was taken to compress it, as compared with the camel 
engines, amounting in all to probably 20 per 
curtailment of cylinder power, by the use of the link motion, tu 
cut off steam as early as before-mentioned, than is the ease with 
the valve gear used on the camel engines. 

In the foregoing comparison I have taken the cut off at that 
part of the stroke which gives the benefit of 100 per cent. ex- 
pansion of steam in both kinds of valve movements. I have 
done this because I have found, from long experience, that it is 
important to cut off steam as early as this in a first-class coal 
burning freight engine, 

First—Because the steam generated is used more econom- 
eally. 

Second—Because less fine coal is drawn through the tubes and 
thrown out of the smoke stack ; and, 

Third—Because the boiler is subjected to a less intense heat, 
and is less deteriorated than would be the case if the steam was 
cut off later in the streke. The result of all this is, that the link 
motion is poorly adapted to a first-class coal burning freight 
engine. Over the hard parts of the road, with heavy trains, is 
the time when the 100 per cent. expansion of steam is most use- 
ful and is most needed, and when the large steam passages, to 
permit free passage of the steam into and out of the cylinders, 
is most important ; and the time when any unnecessary curtail- 
ment in the cylinder power can be least afforded. An early cut 
off, full steam openings, and full power of cylinder, should be 
had acting together. In the camel engines such is the case; in 
the link motion engines very far from it. 

That which has had most to do with bringing into use, and 
keeping into use, the link motion on locomotive engines, is the 
facility which it affords of reversing an engine, when running at 
great speed, without liability of failure. The importance of this, 
for passenger engines, has induced the use of the link motion on 
them, notwithstanding the very inefticient cut off afforded by it. 
To freight engines, and especially to those intended for burning 
coal, the importance of a good and early cut off, acting in con- 
junction with open and free steam passages, and uncurtailed 
cylinder power, is of so much more consequence than the cer- 
tainty of reverse furnished by the link motion, as to make the 
link motion wholly out of place on coal burning freight engines. 
It should be borne in mind that the slow speed of the freight 
engines relieves the want of any more certainty of reverse for 
them than is furnished by the valve gear connected with the 
best description of cut off for freight purposes, which best de- 
scription of cut off movement has the further advantage of being 
less expensive and difficult to keep in repair and adjustment 
than the link motion cut off. 

In the transportation of coal and other heavy freight on your 
road, everything should be availed of to the fullest practical 
extent, to economise and reduce expense, even to the last 
farthing: this is due to every interest and party concerned, 
The lower the price at which the coal of our state can be 
afforded to all consumers in or out of the state, the greater will 
be the wealth that will be realised by your company, by the 
city, by the state and by those who furnish the coal. Among the 
prog. which may be availed of for the purpose of cconomising 
cheapening transportation on railroads, the following are 
onibad, First, a moderate rate of speed, say not over ten or 
twelve miles per hour; from this very great eec nomy results (as 
compared with m: aterially higher rates of speed) in the costs 
of repairs of engines, cars, roads, bridges, Ke. Second, system 
and regularity in the running of traius over the road, uniformity 
of speed and conformity to time tables, should be had to the 
greatest practical extent, By these means destruction of pro- 
perty by accidents and cost of repairs will be diminished, and 
the amount of business that can be done in proportion to neans 
employed will be increased—these several means of econorisivg 
in the cost of transportation can be better and more fully ca 
ried out, and with more advantage on your road, when the trains 
are as large as the average of the coal trains now running on 
your road than would be the case with trains of half or three- 
fourths the size of the said coal trains, provided that the engines 
employed to run such trains have abundance of adhesion of 
eylinder power and steam generating power in proportion to 
the size of the trains and the speed to made by them, and pro- 
vided that such power of engine does not .involve injudicious 
stress to the road. With these larger trains the required 

number of men is less in proportion to the business done, and, 
all other things being equal, the cost of fuel is less in proportion 
to the number of tons transported. Again, the larger trains are 
more in ge with the moderate speed so essential to eco- 
nomy. The larger trains, by their being fewer in number, the 
better guards against confusion in the running, and passing and 
keeping trains out of each other's way, and enables the require- 
ments of the time tables to be the better conformed to, and 
accidents, collisions, and the destruction of property better 
avoided, 

It is also important to the economy of freight transportation, 
that (while the advantage of taking large trains, power to spare 
in the engines, is had) the maximum weight on any one wheel of 
the engines should be comparatively small, in fact the least 
practicable. 


(To be concluded in our next.) 
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JOHNSON’S MACHINERY FOR CLEANING AND CARDING COTTON, 


Pat! 





(A Communication From G, L. Rister, or Cerny.) 


THesk improvements consist, Firstly, in the application of a curved 
grate below the main carding drum, for facilitating the removal or 
separation of dust, dirt, or short fibres from the mate erial under treat- 
ment; and, Secondly, of a peculiar arrangement of jacquard mecha- 
nism, for removing the top cards and holding them in a suifable posi- 
tion for being stripped or cleaned ; Thirdly, in the employment of a 
curved plate, concentric with the « carding drum, and fitted with strip- 
ping cards for the purpose of stripping the top cards drawn back by 
the jacquard, 

Fig. 1 represents a vertical section of the improved carding and 
cleaning engine, taken transversely through the main carding drum ; 
and Fig. 2 isa similar view of a portion of a machine in which the 
stripping mechanism is slightly modified. The cotton or other fibrous 
substance to be treated is fed into the machine by means of one, two, 
or more feeders. The large drum V_ conveys the cotton or other 
fibrous material direct to a carding roller B, which is stripped by a 
second roller A, and this latter returns the cotton to the large drum. 
Near the roller A is the curved grate C, composed of two sections of 


east iron, in which ¢re fixed the bars c,e, at adistance of from | to | 


{ths of an inch from the periphery of the large drum VY. It will be 
seen that these bars are closer together at the back end ¢' than at the 
front part c of the grating, such diminution of the intervening spaces 
between the bars being gradually continued in a direction correspond- 
ing to that in which the large drum rotates, as indicated by the arrow. 

This drum by its rapid rotation produces a blowing action, which 
drives the dust and waste retained by the grate into the circular 
receiver of sheet iron ¢, placed immediately below it. The receiver is 
furnished with a door a, which is opened several times during the day 
by means of the lever, /, in order to remove the waste and dirt which ac- 

cumulate therein. 1), D, are the top cards, placed concentrically with 
the circumference of the large drum. These top cards are supported 
at both extremities on the wrought-iron rods E, E, which serve also 
as guides, and enable them to move horizontally, so that each of the 
top cards may be separately drawn backwards, by suitable mec ha- 
nism, in order to be stripped, and returned agai i 
tion by the spiral springs 2!, which push it forwar 1, or by any other 
spring or mechanic ul means 
















The jacquard apparatus G, which produces at the required time the 
displacement of the top cards, is placed at the lower part of the 
machine between the two cheeks of the framework, and is supported 
by means of the additional cross-rail 7. For each top card there is a 
hook H in the jacquard ; to this hook is attached the extren lity of a 
chain or cord A, the other extre mity of which is fixed to its corre- 
sponding top card, after having passed over one of the guide pulleys; 
in order that the top cards may be pulled back in a direct fine, thus 
facilitating their motion on the guide rods E. The lifter g- of the 
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| making a total of 23 persons killed and ‘ 
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ping plate may perform its reciprocatory movement in a direction 
concentric with the periphery of the drum V, it slides in two curved 
guides p, which always maintain it in a position pa allel to the axis ot 
the main drum. At both extremities of this plate are fixed two curved 
racks O, in gear with two pinions R, tixed on the same shaft 7 at its 
two extremities. The shaft receives its motion from the shaft T, 
which at the same time works the doffer comb X_ by the aid of the 
connecting rod «, shown in dotted lines. This shaft r receives an 
intermittent rotary motion, first in one direction and then in the 
other, so that while moving to the left, for example, it causes the 
plate P to rise, causing it again to descend when the motion is 
reversed. The roller §, “furnished with ve ry coarse card teeth, serves 
to strip the curved plate before it rises to perform its work. This 
roller is itself stripped by a comb s, or by any other mechanism. Ii 
found desirable, instead of the cylinder $ furnished with cards, a cir- 
cular brush may be used. In order to stop the stripping plate when 
it has accomplished its course, and to deaden the shock of its 
descent, there are placed at the bottom of the guides two supports U, 
in which are fitted two buffers, constructed either with springs 01 
india-rubber of a similar kind to those in ordinary use on railways. 
It is proposed also to make use of a comb A’, shown in detail, Fig 
instead of the arrangement before described, for stripping the top 
cards when they are drawn back by the jacquard. ‘This stripper 
comb is fixed to the extre mity of the curved plate by a hinge, so that 
it can approach the plate w hen it rises, and in falling stand out from 
it. In the first case, the comb gives way in order to pass the top 
ecards without injuring them; and rin the second, it reassumes the ori - 
ginal position, in consequence of the action of the counterweight «', or 
a spring, if that arrangement be preferred. It is while in this posi 
tion that it strips the top cards and receives the cotton from them. 
The comb then descends with the plate P', and again yields in passing 
the fixed comb b', by which it is itself stripped, and again assumes 
its extended position through the action of the counterweight «'. 





Ramway Accipents.—During the half-year ended the 31st of 
December, 1856, there wer> 37 accidents to passenger trains and six 
to goods and mineral trains in England, Wales, Scotland, and Ire- 
land, making a total of 45. Seven passengers were killed and 221 
injured, and 16 servants of the companies killed and 35 injured: 
injured. Of the 43 
accidents 21 arose from collision of all kinds, three from the trains 
running into siding vs or off their own lines, 10 from trains getting of 
the rails, four from breakage of axles and couplings, one from the 








| bursting of a boiler, and one froma train running into a station at 


' and 51 injured. 


| persons killed and six hurt. 


! use compulsory in the British mercantile marine. 


| favour of the project were unanimously passed. 


jacquard receives an ascending and descending motion from the con- | 


necting rod I. The upper extremity é of this rod is furnished with a 
stud, working in a groove on the face of the cam or eccentric J, w hich 
in turning imparts motion to the connecting rod I, and through it to 
the carriage lifter and knife edge K. This latter acts upon the hooks 
HI, and which are presented to it by means of the cards / in the 
jacquard, which act upon the needles m 4 ard order, so as to pre- 
sent the hooks H to the kuife edge of the lifter in the order required. 
Thus each of the top cards D, D, works automatically, and is always 
drawn back to a certain distance from the main drum V, since the 
lifter always makes the same stroke. Whilst one or more of the top 
cards are drawn back, the curved plate P, which acts as a stripper, 
rises as far as the highest of the top cards, passing between those 
which are drawn back and those which remain in their places, and in 
descending strips any one or more of the cards which the jacquard 
may have drawn back, as shown by the dotted lines. 

The mechanism is so arranged that the top cards remain drawn 
back for some seconds, in order to enable the curved stripping plate P 
to rise and fall, and so accomplish its work. In order th»t this strip- 


full spe “ed. The total number of accidents to servants of compaisies 
contractors, and labourers amounted for the halt-year to 75 killed 
19 were killed and 36 injured from causes beyond 
their control, and 56 killed and 15 injured from want of caution or 
misconduct ; four engine-drivers were killed and 11 hurt, 14 tiremen 
killed and seven hurt, six guards killed and 12 hurt, 13 porters killed 
and four hurt, two policemen killed, four gatemen and signalmen 
killed and one hurt, three switchmen killed, six platelayers killed 
and five hurt, 12 labourers killed and five hurt, and 11 miscellaneous 
These accidents occurred on all lines 
open for trattic in the United Kingdom. 

Currorp's IxveNtion ror LoweErtnG Boats ar SeA.—The 
shipowners and seamen on the east coast of Scotland have taken up 
the subject of Clifford's invention for lowering boats at sea and held 
meetings at the principal seaports to petition Parliament to make its 
A large meeting 
was held at Aberdeen on Wednesday week to hear an e xplanation ot 
the plan by Mr. Clifford himself, w ho had been invited to attend, and 
whose explanations where so satisfactory that several resolutions i 
Captain Cargill, late 
of the City of London steamer; C aptain Penny, of the Arctic Ex- 
pedition in search of Sir John’ Franklin; and’ other practical men, 
spoke warmly in its favour. A trial was also made of the plan from 
the boat of the Victoria steamer, which was witnessed by thousands 
of people, and a lady, Mrs. Batten, whose husband has stirred up all 
the ports in furtherance of the scheme, actually lowered the boat in 
one of the trials, so simply does the apparatus act. A petition, most 
numerously signed, praying that Parliament would pass an act 
making it compulsory on all, shipowners to have their boats fitted 
with it in ships above 100 tons, has been forwarded to Mr. Thompson, 








M.P. for Abe rdeen, and others are being got up at other towns iit 
Scotland. 
Tue Wesrursster Bevis.—The largest of the four quarter bells 


for the Westminster clock was cast last week at Norton. near Stock- 
ton, the birthplace of the great bell. It is pronounced to be of th 
intended note B, a fifth above the great bell cad an octave below the 
bell which was lately cast of similar metal by Messrs. Warner, from 
the same pattern, but of half the size and one-eighth of the weight, 
for the cast-iron clock, with the Westminster clock escapement, 
made by Mr. Dent, of the Strand, for the Queen at Balmoral. The 
diameter of this bell is six feet ex xactly, and its weight will be a little 
under four tons: it will therefore rank next to the “great clock bell= 
of Lincoln, St. Paul’s, and Exeter, and above those of Canterbury 
and Gloucester, and considerably above the tenor bells of the largest 
peals i in England—Exeter, St. Mary-le-bow, and York Minster. _ 
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Tuis invention relates to the jacquard, or other similar apparatus | 
usually employed in weaving figured patterns, and the object is to | 
obtain a more perfect and steady change in the shed of the warp, | 
combined with a higher rate of speed of the machine. | 


Fig. 1 isa partial front elevation of a loom; and Fig. 2 a de- 
tached view of the jacquard apparatus on a larger scale. The} 


ordinary card “ cylinder” is shown at a, operating upon the needles 4 
in the usual manner, and through which the hooks ¢ are passed. 
Above these is a “ gritf” or “ knife box” d, which being caused to rise 
and fall, selects such of the hooks as are permitted to be taken, as is 
well understood. The hooks c are at their lower ends formed with 
loops e, within which are situate blades f constituting a second 
“ griff” or “ knife box,” capable therefore of lifting the said hooks 
when the warp threads thereof are at the bottom of an open shed, so 
as to present them to the action of the upper “ griff” d, subject, 
however, to the avoidance thereof by the ordinary action of the 
needles }. According to the position of the parts shown, the shed is | 
supposed to be open, the hooks 1, 2, 3, 4, and with them their warp 
threads, having been raised by the “ grift” d, and those shown at 5, | 
6, 7, 8, having been allowed to fall by the weight of the ordinary | 
“lingoes,” but, as during that descent they have rested upon the 
blades /; their motion will have been steadied, and free from that | 
concussion incident to ordinary jacquard apparatus. Suppose, now, | 
that at the next shed it shall be necessary for the warp thread con- | 
nected to 1 to remain below, and that belonging to 5 to be elevated ; | 
simultaneously with the descent of the “ griff” d, and consequently | 
hook 1, the blades / will rise, carrying with them the hook 5, by | 
means of the loop e thereon, until the two hooks occupy the same 
horizontal position ; the needles 4, having then been operated upon by | 
the cards as usual, the hook 5 will be selected and raised by the | 
“ griff” d, carrying its thread to the top of the shed, and the loop of | 
the hook 1 will be received by the blade,/; and conducted gradually | 
downward to form the bottom of the shed. In like manner, if it be | 
desired that the hooks 1 and 5 shall at the next shed again occupy | 
the position shown, the latter will not be taken by the “ griff” ¢, but 
will remain by its loop upon the blade /; to be again conducted down- 
ward. It will be perceived that by this arrangement the warp 
threads are not governed by the direct action of weights, but being 
confined during their movements to the two “ griffs” d,/; are worked 
steadily, as though adapted to the shafts of an ordinary power loom. | 
The foregoing describes the operation of those parts of a “ jacquard” 
loom constituting the invention ; the method of giving motion to the 
same may be varied. To the crank shaft of the loom are adapted two | 
eccentrics g, h, the former connected by means of a lever i to a cross | 
piece k, to which rods 7, 7, are attached, which rods pass through | 
guides connected to the framing m, and carry the series of blades of | 
the lower griff, which part of the apparatus is therefore caused to 
move upwards and downward by the eccentric g. The second eccen- | 
tric his also connected to a lever n, which at its other end is connected | 


by a link to the upper griff d, mounted so as to be capable of sliding | 
upon the rods /, and by these means the two griffs are caused to| 


approach and recede from each other to effect the operations described 
in reference to Fig. 2. 
VAN HENGEL’S APPARATUS FOR RAISING AND 
LOWERING BODIES IN MINES. 
PATENT DATED 2ND JULy, 1856. 
Tuis invention consists in the employment of two upright grooved 


rack supports and guides placed in the shaft, and in applying to the | 


cage or bucket an arrangement of catches, acted on by springs, by | 
means of which, in the event of the chain or rope to which the cage | 
4s suspended breaking, it is held to the sides of the rack support, | 


IMPROVEMENTS IN WEAVING. 
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This arrangement of cage and guides is applicable to raising and 
lowering men in mines, and for raising coal and other minerals. 

Fig. 1 represents a side view of the cage or bucket suspended in a 
shaft between its supports; Fig. 2 is a plan of the same; Fig. 3 isa 
front view of the cage and supports; Figs. 4 and 5, detail front and 
side views of the grooved rack supports; and Figs. 6 and 7 detail 
side and end views of the catch or stop apparatus. A is a portion of the 


FIG.3, FIC.1. 














grooved rack support and guide, composed of wood or other material, 
and strengthened by bolted iron plates B. Each support is con- 
structed at certain distances with wedge-shaped teeth C, forming a 
| rack, and in the inside with a groove D. ‘Two of these grooved rack 
| supports A A are secured vertically in the shaft, one on each side, 
| and the cage or tub E is placed betweenthem. The cage or bucket 
| is composed of a square or other shaped wooden box, to which at the 
upper and lower part of two of its sides are bolted or otherwise fixed 
| two iron guide pieces F, which slide up and down the grooves D. 
On each side of the upper guide pieces F is placed a safety catch or 
stop G. Each catch works on a hinge H bolted to the cage E, and 
on the front of the catch is formed a flat groove I, which receives the 
plate springs J, firmly fixed to the sides of the cage. At the end of 
the catches or stops is an eye piece K, to receive the hook L, fixed to, 
a rope or chain u. The rope or chain passes through an eye N 
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forming a guide, one eye being bolted to each corner of the cage. In 
order to prevent the springs from being pulled back too far, 80 as to 
break them when the cage is suspended, a stop O is fixed to the 
chain M at the proper distance. he four chains are fixed to acen= 
tral rope or chain by which the cage is suspended. A cap or cover 

may be fixed over the cage by four supports Q, passing through 
staples R, fastened to the sides of the cage; this cap or cover is for 
the purpose of protecting the persons in the cage or bucket from 
Fic 
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injury arising from a heavy body falling down the shaft upon them, 
When the cage or bucket is being used, its weight causes the stops or 
catches and springs to be pulled back a suitable distance, by which 
means the cage is allowed to ascend or descend freely in the grooved 
supports; but in the event of the rope or chain by which the cage is 
suspended being broken, the springs being released, immediately 
cause the stops or catches to press against the supports, and thus to 
rest upon the wedge-formed teeth of the rack, and prevent the cage 
from falling any farther. The [grooved supports and guides are 
placed in communication with the various stories or platforms of the 
mine by means of moveable pieces, which may be used according to 
circumstances. A modification of the above-described cage and 
guide may be applied to warehouses for raising and lowering goods 
from different floors of the building. 


Tue Soviaces Couiecrion or Tranian Arr.—After having 
been submitted to public criticism at Marlborough House since the 7th 
Dec. the exhibition of this collection was closed on Saturday, 7th Feb. 
During this period it has been visited by upwards of forty-eight 
| thousand and ninety-three persons, which is just double the usual 
| numbers attending at this season. Among these visitors as many as 
tive thousand one hundred and twenty-six persons have paid for ad- 
mission, being nine-fold the average numbers paying. We understand 
that the offer of sale has been made to the Government for £13,620, 
with the recommendation that, if bought for the nation, it may be 
sent to Manchester. 

* Bie Ben.”—In the section of the Westminster clock-tower given 
in your number of last week “ Big Ben” is shown suspended in the 
most sensible way possible, that is, by a single bolt passed through 
his central boss. seer me to suggest that a suitable number of 
small spherical rollers be introduced between the collar of the bolt 
and the inside of the crown; the rollers may be kept equidistant by 
asimple carriage made to receive their axes. By a ring of teeth, or 
wheel upon the flange of the boss on the top of the bell attach a screw 
or worm (gearing into the ring of teeth, and furnished with a capstan 
head) to the under side of the beam from which the bell is suspended ; 
then a worm standing on a suitable platform will, with a lever, easily 
work the capstan, and turn the bell. The rollers will greatly reduce 
the friction, and, consequently, the labour of turning, and also the 
objectionable twist on the central bolt. The object of turning a bell is 
now too well known to need explanation. The screw may be inclined 
in order to suit a wheel cast with straight teeth; the precedent for 
this will be seen by Messrs. Maudslay and Field's patent disconnecting 
apparatus for paddle wheels, which has been successfully used for 
many years in Government steam-ships.—W. L. Baker, C.E.—~The 
Builder, Feb. 7. 

Tur Lonpon General Omntpus Comrany has just started on 
their line, between Hoxton and Chelsea, a model omnibus which, for 
comfort and convenience in the internal arrangements is, at present, 
unsurpassed. It is so constructed that the passengers do not experi- 
ence the least inconvenience in moving from end to end; we under- 
stand it has been built by the company’s own workmen at their pre- 
mises in Castle-street, Finsbury-square; the carriage in question 
certainly does them great credit. 

UnpEvELorep Resources or Estates.—The latent wealth to be 
found in so many of the large estates of England may remain for 
ages undeveloped if no improvement be made in the existing manage- 
ment. Landowners have seldom any personal knowledge of the re- 
sources which, bv the skilful application of capital on their proper- 
ties, might be made available; and their agents have not usually the 
position or the independence requisite to advise them with effect. A 
circular or prospectus now before us by Mr. Bullock Webster, assisted 
by Mr. Trimmer, proposes to make reports “on the undeveloped re- 
sources of estates and the means of improving them.” Something of 
this kind seems necessary to give an impulse to improvement, ever: 
where landowners are willing to improve. ‘The reports are to consist 
of :—1. Geological maps of the sub-strata; 2. Maps of the variations 
of soil dependent on the superficial deposits, with geological and 
chemical classifications of soils. Other facts requisite for estimating 
the quality of the soil and its capacity for improvement are to be 
attended to; such as the depth and colour of the soil, permeability 
by water, capability of retaining moisture, elev ation, and aspect. 
“These, together with the contiguity to centres of population and 
convenience for transport, are elements in the value of land.” There 
are numerous properties on which well-considered reports, such as 
are above indicated, would disclose the means of making great im- 
provements and increase the owner's wealth. It would then rest with 
the proprietors to avail themselves of the advantages pointed out. On 
| large tracts of land, such as uniform clays, chalks, or sands, there 
would be but little to be gathered from geological reports; but the 
following is applicable to every soil and situation. Mr. Webster 
says:—“ The state of cultivation prevailing in a district has also a 
very important influeace on the value of land. A soil, for instance, 
will have one value under the prevalent local system of management ; 
another under a better system, only adopted in that district by a few 
spirited cultivators ; anda third under a different system practised 
under similar conditions of soil and climate in other districts, 
but which local prejudices prevent from becoming general.” Drain- 
ing and the supplies of water, the necessity for draining or the appli- 
cability of irrigation, and the diverting, improving, and making 
roads, are also subjects of very general interest. ‘ Useless fences to 
be removed will be pointed out, and where new ones are required; 
also where it is desirable to remove an excess of hedgerow timber, 
where planting is required for shelter, or where it would be the best 
application of poor land for periodical cutting, as for hop poles in 
localities within reach of the hop districts, osier grounds, &c.,” and 
finally brick and tile earth, potters’ clay and the like will be pointed 
out. Such reports, executed with discrimination and decision, w ith the 
freedom from prejudice attained by wide experience and the habit of 
comparing different districts and systems of management, would 
often inform proprietors of advantages within their reach they would 
never become aware of through their local agents, and would not 
seldom lead to great benefits to the tenants. 
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ABSTRACT OF PAPER ON A NEW INDUCTION COIL, &c. 
By Jonatuan N. Hearper, Plymouth. 

THE medical or galvanic coil machine is an instrument well 
known, and requires little description. The forms which have 
been given to the electro-magnetic coil machine have been ofa 
very diversified character. he principal object appears to have 
been the production of a shock of various degrees of force, —_ 
very little more than this has ever been aspired to. On nevera 
oecasions, when the conditions have been such as to favour a 
more than ordinary development of the power of the induced 
current, unusual effects, such as tension sparks ifas muchas § of 
an inch in length, have been produced, but until within the last 
two or three years no attempt has been inade to increase these 
effects. ; 

Having been myself many years engaged in the manufacture 
of au improved form of the medical coil machine, for whi , in 
1846, I received the silver medal from the Royal Corawall 
Poiytechuie Institution, I had often been struck with the 
exalted statical condition of the secondary terminals, especially 
in some of my largest machines, although no attempts at insu- 
lation beyond the ordinary cotton covering of the wire were 
made, and often promised myself to try the effect ofa more 
perfect insulation. I was not induced to earry out the eXx- 
periment until I heard of the effects produced by a machine 
manufactured by M. Ruhmkorff, of Paris, when I proceeded, in 
the absence of any definite information about it, to act upon my 
original suggestions, and construct an instrument upon my own 








plan. : ; 
In order clearly to understand the circumstances which give 
rise to the extraordinary increase of power in the induction 
coil, as it is now called ‘for the sake of distinction, it will be 
brief analysis of the principles involved in 





necessary to make { : 
the construction of electro-magnetic coil machines in general. 
They are based up two facts first discovered by our illustrious 
Faraday—viz., 1st. When a current of voltaic electricity passes 
through a metal helix, an inverse current of transient duration 
takes place in the same wire, in a direction opposite to that of 
the battery current at the instant when the battery current 
bezins to circulate; and when the battery current is 
pended, another wave or current of a similarly transient cha- 
racter takes place in a direction opposite to the first one. 
2nd If the first metal helix be surrounded by a second 
heiix wh ch sball be insulated from and totully independent of 
it, these secondary waves or currents will be found to take place 
iv the second helix aa well as in the first, although none of the 
battery current passes through it. These effects are greatly 
enhanced when the helices are made to ticiude an iron bar, or, 
still better, a bundle of iron wire‘ hese « xperiments are the 
foundation upon which all electro magnetic induction coils are 
ecnatructed, and their various qualities depend on the judicious 
adjustment of the two helices and the batter to each other 
Induction coils may be considered to consist essentially of three 
parte, whose functions must be separately examined, V |! 
the primary coil, whose office is tu conduct a current of dynamic 
electricity from a voltaic battery,  2ud A soft iron e ne 
intended to take up, concentrate, and radiate the magnetic 
influences of the battery current. 3rd The secondary coil, 
whose function is to dev elo; e the electrical effeets due to the re- 
action of any uncontrolled magnetic intensity excited in the iron 


sus- 














core. 

In the new form of induction coil, a 
essential one, invented by Fizeau, has been introduced, called 
the condenser, but it is independent of the others, and has not 
hitherto entered into the construction of the ordinary coil appa- 


nother element, anda most 


ratus, 

The effect of the passage of the voltaic current throu; h the 
primary coil is to develope magnetism ; whether within the coil 
or externally to it is a matter of question, though T believe the 
latter to be the case. If iron wire be included within this 
primary coil the magnetism thus developed is taken up by it, and 
distribute i throughout its whole mass, and by this means the 
core becomes a homogeneous magnet, representing the sum of 
all the forces of the surrounding coils, which are equivalent to 
so many little isolated magnets acting under disadvantageous 
3s This maguetic coudition of the iron core being 





circumstances, ] 
due to the action of the voltaic current traversing the wire, will 
be modified, not only by the varied character of the current 
itself, but by avy variations in the length and resistance of the 
wire, and w il ouly last as long as the exciting cause is kept up. 
This development of magnetism is, however, not the only phe 
nomenon which takes place here, for it Was found by Faraday, 
that as a voltaic current originates magnetic action, so magnetic 
action itself is capable of giving rise to an electric current, and 
this latter, being the result of reaction, takes place, as might be 
supposed, in the opposite direction; so that, in point of fact, 
wheu a voltaic current is traversing a wire in one direction and 
a second 
opposite 
wire can 


producing magnetism, the wire is also traversed by 
current, due to the reaction of the magnetism, im an 
direction. It is not very easy to understand how a 
thus carry two currents at once in opposite directions, unless the 
currents may be supposed to partake of different natures, which 
is not at all improbable. This secondary or induced current is, 
however, extremely transient, existing only during the time 
occupied in the change of the iron from the normal to the mag- 
, after the first impulse, the wire, so far as re- 








netic state; fo 
gards the second current, is neutral. 

If a second wire be made to surround either the first 1 
any portion of the iron core, so as to be brought un ler the 
influence of its magnetism, induced currents will be excited in it 
coincident with those of the primary coil, although it siall be 
pertectly insulated from it, The statical intensity of these 
currents will be greater in proportion to the length of the wire 
and the exalted magnetic condition of the core, and if the wire 
be covered with cotton, and be of considerable length, stati 
sparks may be obtained at the terminals, even though they ; 
be ia contact with the wooden portions of the instrument. 
had often noticed these effects with my own medical-coil ma- 
chines as early as the year 1842, especiaily with the more power- 
ful ones, from which bright and vivid sparks were elicited 
between coke terminals, and Leyden jars could be charged so as 
to give an appreciable spark and affect the gold-leat electrometer. 
Judging from such effects as these, in the absence of any 
approximation to good insulation, that much longer spark- 
might be obtained ifthe secondary wire were perfectly insulated, 
I had often promised myself to try the experiment, but neglected 
tu do so until stimulated by the improvements of M. Rulimkortt. 

Report says that Rebmnkorff’s instruments usually contain 
from 4 to 5 miles of secondary wire, though some have been 
made of more than twice this size, and the different coi!s are, 
through the intervention of the shellac, so far insulated from 
each other as to enable the induced current to obtain a degree 
of tension sufficient to overleap an interval of } an inch or more. 
This increase of power is, however, not entirely owing to the 
more efficient insulation, for without the addition of the new 
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element, viz., the condenser, the sparks are not one-eizhth of an 
inch in length. ; f 

an oa had obtained pretty nearly the maximum of effect from 
the quantity of materials which he has employed, since, although 
it would appear that he has constructed some scores of the 
instruments, I believe they do not usually give sparks exceeding 
5 or 6 tenths of an inch in jength. The induction coil, however, 
as presented to the scientific world by Ruhmkorff, has served 
to develope an entirely new class of phenomena, and to open a 
field for investigation of a novel and interesting character. 
The condenser consists of an extensive surface of oiled silk, 
or other thin nonconducting tissue, coated on each side with 
tin foil after the manner of a Leyden jar, leaving round the tin 
foil an uncoated margin. This, for economy of space, may be 
folded into any convenient form, prov ided the opposite coatings 
be kept from touching each other. W hen used, a wire or con 
ducting strip of metai from each coating 1s ew si the 
lol S mace, s&s: 





portions of the primary evil where the interru 
that when the current is broken the interrupted ends are 
respectively in metallic communication with the ai Site 
coatings of the What the rationale of 
action may be is at present rather doubtful. Pie stronges 
machine without a condenser dwindles into insignificance 
Without the condenser the secondary current due to the indue- 
tive action of the magnetic change in the iron cure, fv m2 the 
active to the passive state, would be divided between the coils 
surrounding the core. The form which Ruhwkorff has given te 
his instrument is at once compact, light, and elegant ; the evi 
itself is about 12 inches long and ab vat 4 inches thick, havin 
plate glass ends, through the centres of which p ect the ends 
of the iron core. One end of this core attracts a little ir 
hammer, which rests on an anvil, the touching surfac s of wh bh 
are armed with platina. The anvil and hammer, being mad 
part of a circuit, constitute together an Imterruptor, contact 
being broken whenever the hammer is attracted up from th 
surfice of the anvil. In addition to this the instrument is 
nished with a commutator, for the purpose of reversing at 
the direction of the current. The ends of the secondary 
pass out through holes in one of the glass plates, and are con 
nected with binding screws, fastened ou the tops ot two little 
glass pillars serving as insulated terminais, with hich may be 
connected any apparatus for the purpose of experiment, The 
area few of the phenomena developed by the instru 
connected with the terminal- 
near tu each other, streams oi 
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condenser. 
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following L 
When two small wires 
have their free ends brought 
H - 1 ov i- + . 
sparks pass between them at a distance varying from 04 to 0-o 
‘an iueh when 10 or 12 cells of a nitric acid battery are con- 
coil of the instrument. These spark- 
} haaa } ys | 
inflame combustibie substances, such as gunpowder, alcvhol, 
run-cotten, writing paper, Wien connected with two 
, , ; j j i t . vg uw } lop . or 
iusulated wires projecting into the interior of a globular or eg 
shaped receiver of 5 or 6 inches diameter, a brilliant at 
. ‘ 
the air, aud when the inten- 
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of light is produced on exhausting 
j } f iolet sparks 
sity is carried beyond a certain pint, crimson and violet spark 
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ax3 between the terminals, sutuc three or four inche sin le 
* In the machines constructed by myself the coil was six ine 
in length, and contained about 14 mites of fine secondary wire, 
it was wound upon a hollow bobbin of wood, covered with gutt 
percha, and having its centre large enough to contain the primary 
coil with its iron core, of which 1 constructed several miodiliva 
tions, to suit batteries of diilerent electro motive tlorce. 7 The 
silk, and the | ers Lusulatea 
{ also mace 





ler 


secondary wire wus covered with 
from each other with oiled silk and gutta percha. : 
a variety of condensers, and found the following substances wel 
adapted for them, viz., common « 
oiled silk, gutta percha, and t 
likewise varied the form of the condensers 
surfaces of each sheet of tin foil to act, thereby doubiing the in 
dueing surface, and this | efieeted by placing shec ts of tin foil 
between sheets of the insulating tissue, and connectins thea ter- 
nate sheets at opposite ends; or by employing an extra insulating 
layer upon one of the sheets of tin foil, and folding the whoie 
over and over; or again by rolling the sane i rrangement upon 
a round roller of wood, &c. With this machine [ was enabled to 
obtain sparks between the terminals more than one inch in 
length and charge a Leyden jar containing thre e square feet oi 
surface, so as to give a torrent of brilliant discharg “3 between 
platina terminals. Although a very perfect insulation develops 
a high state of tension in the secondary current, yet even this 
may be forced too far, just as we may overcharge a Leyden jar, 
ind fracture the glass, for if we attempt to force the instrument 
beyond a certain peint, some portions of the insulation break 
down, and the electricity, having once made a way for itself, wili 
always pass subsequently with greater facility, thereby lessening 
the maximum power of the current. Having described the 
rationale of the action of the induction coil, together with the 
mode of construction, it now remains to illustrate its action by 
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a few experiments. rr ; 
Kxperunent 1. When the terminals of the secondary or in 
duced wire are connected respectively with the wires of a uni- 
versal discharger, the ends of which are furnished with pointed 
platina wires to serve as electrodes, bright thick crepitating 
sparks pass between the platina pomts when they are brought 
within a certain distance of each other, and with a powerful 
machine and a battery in good action the points may be separ- 
ated nearly four inches, when the sparks assume a zigzag cha- 
racter. 
txperiment 2. If, whilst sparks are passing between th 
points, the condenser be disconnected, the sparks disappear, but 
re-appear on connecting it again. ; aes 
Experiment 3. If when sparks are passing at the distance of 
half an inch the points be gradually approximated, one of them, 
viz., that forming the negative electrode, will become red, and 
even white hot, and if the machine be powerful, both become 
ignited on a nearer approximation to each other. ie 
Experiment 4. If the points be placed beyond the striking 
distance, sparks and brushes of light will be seen passing from 
the positive electrode, over a portion of the intervai, and the 
negative electrode will be illuminated by characteristic 
star of light, also throwing off smaller brushes, which re-curve 
over the wire, and either terminal will give sparks to an unin- 
sulated conductor brought near te it, waich will be longer it the 
opposite terminal be connected with the ground, 
Experiment 5. If the flame of a spirit lamp be placed between 
the points of a discharger, the sparks will pass several inches 
through it, and with one of my powerful machines, sparks of a 
foot or more in length may be obtained in this way through the 
flames of several spirit lamps placed side by side. 
Experiment 6. When sparks are passing between the termi- 
nals at a distance of about haif an inch, combustible substances 
such as paper, cotton, &c., may be kindled by being introduced 
between the points. ; ; 2 
Experiment 7. If we place the points of the universal dis- 
charger three or four inches apart, on the surface of a piece of 
soft wood or cork, which has been previously moistened with a 
little sulphuric or nitric acid, the substances is ignited and 
kindled into flame about the points of the discharger. 
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Ruhmkorff appears to have satisfied himself 
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Experiment 8. If metallic filings be fastened by varnish upon 
the surface of a plate of glass, sparks ten or twelve inches in 
length may be passed over them, the colour of which will vary 
according to the metal used. 

Experiment 9. If the two wires leading from the terminals 
of the coil to the universal discharger be connected respectively, 
one with the outer, and the other with the inner coating of the 
insulated Leyden jar, the sparks between the points of the 
discharger will be much shorter, but they will be very much 
louder and brighter, assuming quite the character of the Leyden 
discharge. 

Experiment 10, If a portion of gunpowder be now placed 
upon the table o: the universal discharger, it will not be inflamed 
by the spark of the jar, but will be dispersed, as in ordinary 
\rietional electricity. 

Experiment 11. The length of the spark and its strength 
when the Leyden jar is used, will depend upon the size of the 
ar. The smaller the jar the longer the spark, but laiger jars 
horter aud louder sparks. 
sxperiment 12. If these discharges be made to pass through 

n iron chain of ten or twelve feet in length, suspendedin a 
‘estoon, sparks accompanied with brilliant scintillations will 
vecur at every link. 

Experiment 13, If the discharges of the jar be made to pass 
hrough a large lump of loaf sugar, a erystal of alum, &c., these 
erystais wil be splendidly illuminated, 

experiment 14. If a Leyden jar, coated with detached 
liamond-shape spots of tiu foil, be insulated and connected 
with the terminals of the cuil, it will be brilliantly illuminated 
luring the whole time that the machine is in action. 

Experiment 15, If a piate of glass be coated on one side with 
in-foil, leaving an uncoated margin of glass, and on the other 
side be only partially coated, the tin foii being laid on in the 
worn Of a star or other device, this will be surrounded with a 

eautiful ligit fringe of electrie light when connected with the 
machine, und, at the same time, a most powerful odour of ozone 
will be given off, 

Experiment 16. Coat a large glass flower vase, from eight to 
cen inches high, internally with tiu-foil to within an inch or two 
yt the top, and place it on an air-pump. Cover it with a re- 
ceiver having a sliding wire passing air-tight through the top of it; 
iet the wire ve depressed sv as to touch the tin-foil coating of 
che glass. Connect the outer end of the wire with one terminal 

i the pump-plate with the other terminal. When 


























4 the cvil, and 
he muichine is in acon a spiendid cascade of electric light will 
ve seen flowing over the edge of the glass, aud apparently falling 
4 the pulup-piate When the upper wire is made positive, but 
when tue current is reversed tue electrical appearances undergo 
‘quarked change, aud the current appears to flow upwards in- 
stead of dowuwards, 

‘experiment 17. Ifa tall receiver, from two to three feet in 
1eight, having a cap and sliding wire on the top, be placed on 
vie wil-puinp and the air exhausted, a splendid aurora borealis 
dils the Lube With corruscations. 

bxperiment 15, If this experiment be modified by partially 
illing the receiver with hydrogen gas and exuausting again, the 
wectrical appearances are very beautiful, the light im the interior 
‘ppearibs intersected vy dark bands, which arrange themselves 
iu a symmetrical fourm, 

inxperiment 19, Piace in the circuit, between the two terminals 
ot the induction cvil, Harris's thermo-electrometer. Connect 
uso in the circuit Lane’s discharging electrometer, for the pur- 
puse of modifying the length of the spark. Pass a current thus 
surough the electrometer and no etfect will be observed. 

isxperiiment 20. Now insulate a Leyden jar and connect its 
vuter Coating, by means of a wire, with one of the terminals of 
vue Coil aud its inver Coating with the other terminal, ali the 
ther Connexions of the former experiment remaining as they 
Un udjusting the points of the discharger, so that the 
parks liay pass, the wire will now be found to be heated, the 
amount of heat produced being pretty nearly in the simple pro- 
portion of the coated surface ot the jar. This law appears to be 
quite hew, 

isxperiment 21, The apparatus being arranged as in the pre- 
Vivus experliuent, place a Jittle gunpowder bet» een the points of 
the discharger and it will not be intlamed, but simply dispersed, 
though the wire in the electrometer will be heated. Now insert 
a wet string between the discharger and the electrometre, and on 
passing the discharges the gunpowder will be inflamed, but the 
viectrometer will nut be heated. 

Experiment 22. If instead of the thermo-electrometer a piece 
of fue iron wire, about two or three inches lung, be placed in the 
curcuit, it will be instantly fused when the discharges pass, 

‘he induced current thus appears to be considerably modified 
in its character by the intervention of the Leyden jar, and the 
uature oF this change may be beautifuily shown by the following 
arrangement ;— 

i:xperiment 23. Connect a thermo-electrometer and a Lane’s 
discharging electrometer with the terminals of the coil. Upon 
au adjulunuy table place a dise of wood covered with tinfoil, ex- 
posing a flat surtace of five or six square feet, and connect it also 
with vue terminal of the coil, Take a second similar disc of 
wood, cvated with tinfoil, and suspend it over the first one, by 
ineans of a string, passing over pulleys in a frame so constructed 
as to admit of the second disc being raised to the height of five 
or six feet above the Jower one. Connect this disc by means of 
a ilexible wire with the other terminal. If now the upper coated 
dise be gradually lowered, the sparks rapidly increase in power, 
and when they are within three or four inches of each other, the 
sparks assume the character of the discharges of a Leyden jar, 
aud the thermometer begins to be affected. As the discs are 
gradually lowered still further, their faces being kept parallel to 
each other, the sparks become still louder, and the thermometer 
rises 15 to 20 degrees, the dises thus acting as coatings to a 
charged plate of ar. The ditierence in the thermal properties of 
the induced current, with or without the intervention of the 
Leyden jar, is shown by the following experiment :— 

Experiment 24. Insulate a Leyden jar, and apply to it a Lane's 
discharger, connect between the discharger and the outside of 
the jar a thermo-electrometer, so that the discharge of the jar 
may pass through it. Insert two other thermo-electrometers 
respectively in tne portions of the circuit which are to conduct 
the electricity from the terminals of the coil tothe inner and 
outer coatings of the jar, so that the course of the electricity may 
be assumed to be as foliows, viz.:—from one terminal of the 
coil through one thermo-electrometer to the inside of the jar, 
thence through the discharger and thermo-electrometer con- 
nected with it to the outside of the jar, and lastly, from the 
the jar through the remaining thermo-electrometer to 
the other terminal of the coil, Now set the machine in action, 
and the electrometer which connects the two coatings of the jar 
wil show a rise of temperature, whilst the two eiectrometers 
which serve to conduct the current between the coil and jar are 
not in the slightest degree affected. Since the Leyden jar, under 
the intiuence of the coil, is capable of producing the same class 
of effects as when charged by the common electrical machine, we 
have thus a link of connexion opened which may one day serve 
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to establish some relation between equivalents of frictional and 
voltaic electricity. 

I trust that the few experiments laid before the Society are 
sufficient to show the char: 
to the extent of its capabilities, or the degree of extension of 
which its principles may be susceptible, time and experiment 
alone must decide the point. I cannot conclude, however, 
without alluding to some - actical purposes to which the ma- 
chine appears eminently adapted. The first and most im- 
portant is its use as an electro-motive agent for the electric 
telegraph. 

The next important 
firing charges of gunpowder at a distance. 

A third application of it would be for the purpose of electro- 
metallurgy, but the secondary coil of the instrument would 
require some considerable modification to adapt it efficiently to 
this purpose. 

I trust that I have now said enough to commend the instru- 
ment and the phenomena which it produces to the attention of 
the scientific world, and I feel quite satisfied that the principles 
will one day be developed to an extent of which at present we 
have no conception. 





INSTITUTION OF CIVIL ENGINEERS, 
February 10th and 17th, 1857. 

JosErH Lockr, Esq., M. P., in the chair. 
Tue discussion upon Mr. W. Bridges Adams’ paper “ On Va- 
rieties of Permanent Way,” and upon Mr. P. M. Parsons’ paper 
“On some Recent Improvements in Permanent Way,” occupied 
both evenings. 

At the commencement of the discussion, a description was given 
of the rolls employed for producing the tapered wrought iron 
wedges, used with the joint chairs on Mr. Parsons’ system. It 


Vice-President, 


was remarked that the paper omitted all notice of the class of 


fastenings employed previous to the introduction of the wooden 
key. This class consisted either of iron pins, small iron wedges, 
or screw bolts, all embodying the same principle of small metal 
surfaces bearing upon small points of contact. The fit was 
generally very imperfect, and the fastenings rapidly deteriorated. 
When, from any irregularity of fit an undue strain came upon 
the bolt, the thread of the screw was stripped, or the nut took 
a particular set, to which it always returned when screwed up. 
These fastenings were abandoned simultaneously by all engi- 
neers in favour of the wooden keys, which presented an elastic 
medium to compensate for inaccuracies, and brought compara- 
tively large surfaces into contact. 

A recent examination of some brackets and fish plates, which 
had been laid down about twelve months, and were secured by 
bolts and nuts, showed that in 125 pairs of joints, each pair having 
8 bolts, 261 bolts were loose, and 6 were out altogether, though 
they had been tightened up within 48 hours. 
loose bolts at each joint varied from 1 to 8. It was contended, 
therefore, that bolts and nuts, such as were ordinarily used, 
were unsafe, inefficient, and expensive fastenings, for connecting 
together the parts of a permanent way, and that they were not 
to be reiied on. 

It was argued that a simpler system, for binding the different 
parts together, was to employ wedges, which were always ca- 
pable of performing their office, and were tightened up by a 
blow of a hammer. 

With regard to the “ girder” rail, it was contended, that expe- 


rience had proved its rigidity and want of elasticity to be so | 


great, that the heavy weights now carried on railways would 
soon destroy its upper surface, and cause it to laminate. 
effect, too, of reducing the thickness of the middle web would 
be to increase the cost of the rails per ton—and though credit 
had been taken for a saving in the item of ballast on this system, 
it was thought that engineers generally would not like to di- 
minish the amount of ballast on a railway. 

It was observed, that an essential principle in a permanent 
way was to form the various lengths of rails into continuous bars, 
by fixing them firmly at their ends, either by chairs, or brackets, 
or fishes (keyed, or bolted), or by break-joint angle plates. With 
a view to prevent the bolts from getting loose, a system had 
been devised for loeking both heads and nuts, so as to prevent 
then from turning round, This was proposed to be accom- 
plished by bevelling the edges of the bolts and nuts where in 
contact with the fishes, so as to form grooves in which to diive 
plate wedges between contiguous bolts, and then to fix them by 
turning up the corners. It was mentioned that the original 
“fish” was keyed into the chairs and not bolted ; and it was 
believed that this was firmer than the subsequent modification 
of the “fish-joint” with bolts, suspended between chairs. To 
compress the ends of the rails, and at the same time to form 
square channels for the fishes to lie at rest, without strain on 
the bolts, it was proposed to squeeze the ends of the rails whilst 
hot, between a pair of dies. 

With reference to the comparative weights of the cast iron 
sleepers used on the Londonderry and Enniskillen and the 
South Eastern lines, it was stated that the lightest portion of the 
latter was 5 per cent. heavier than the heaviest portion of the 
Enniskillen permanent way, whilst the general average was 18 
per cent. heavier. Altogether about 225 miles of these cast iron 
sleepers had been laid on different railways in England and 
Ireland during the last five years, and only about 1 per cent. 
per annum had required to be replaced from all causes. Experi- 
ments had recently been made to test the strength of different 
forms of cast iron sleepers, for which purpose a falling ram 
weighing 12 ewt., was employed. Twenty-three forms were ex- 
perimented upon, and the result was that an ordinary 80 |b. rail, 











with 3 feet bearings, was eine. by bending, with a fall of 2 | 


feet, whilst the South Eastern sleeper bore a fall of 4 feet 
6 inches, being one foot more than any other which was tried. 

A trial of a short length of De Bergue’s cast iron sleeper way 
on the Great Northern Railway was stated to have shown that 
the plate sleepers required a less amount of attention as to pack- 
ing and lifting than the ordinary transverse wood sleepers. 
chief defect of this system was asserted to be the method of 
fixing the rail to the sleeper. It might possess some advantages 
of cost in some situations, and with moditications would probably 
be made to answer well for light trafiic. Adams’ suspended 
girder rail had also been subjected to a similar trial, and the re- 
sult was in some respects very satisfactory. It was nearly equally 
rigid in all its parts, possessed a certain amount of elasticity, de- 
rived from the wings, and but little vertical deflection. It pre- 
sented great facilities for packing, and could be lifted in less than 
half the time required by the wood sleeper system. 
—_" for the future to increase the width of the tread of 
the rail 

lt was stated that there were now about 800 miles of single 
line laid with the Barlow rail, and that though in the first in- 
stance transverse wooden sleepers had been used, yet this method 
had now been abandoned, the rail being laid down without 
sleepers. The difficulties were the manufacture of a sound rail, 


‘ter of the new instrument, but as | 


use to which it may be applied is for | 
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| and the rigidity of the way when made. 
was more rigid than that of cast iron. 
| latter might be overcome, 


The wrought iron way 

The rigidity of the 
it was believed, by the adoption 
| of Samuel's trough sleeper with wooden fastenings. It was 
remarked that there were now more than 1,000 miles of single 
line of iron permanent way laid and in operation. The practica- 
bility of the use of that material had, therefore, been proved, 
though, probably, the best form might not yet have been devised. 
It was considered singular that a country abounding in iron 
should annually expend hundreds of thousands of pounds in 
bringing timber from foreign countries, to lay and rot on the 
railways of the kingdom. 

It was stated that a recent examination of some portions of the 
South Western Railway demonstrated the solidity of the perma 
nent way laid with fish joints ; very few, if any, of the bolts and 
nuts were loose, and the line generally was in avery good state. 
The same might be said of Samuel's fish chairs, and of Greaves’ 
system, which had been so extensively and satisfactorily used on 
the Egyptian railways. Where bad bolts and nuts had been 
used they were loose and had caused much trouble, but, if the 
| company would permit a due expenditure, it was not at all diffi 
cult to make such a way as would be really permanent; indeed, 
as was subsequently remarked, wherever good materials of suf- 
ficient weight and well put together were employed, it was ditii- 
cult to make a bad permanent way. Nothing but undue economy 
induced such a result. The compressed wooden keys were first 
tried on the Liverpool and Manchester Railway at a very early 
date, and the improvements in their manufacture introduced by 
Messrs. Ransome and May, had materially extended their 
The double headed rail was first rolled under the direction, and 
from the designs of, Mr. Locke, and it was asserted, in contra- 
diction of some statements relative to their not being reversed, 
that there were few if any rails of that description finally 
rejected as being worn out before they had been reversed in the 
chairs. As to the assumed rigidity of cast iron permanent way, 
it was shown that the specimens of Greaves’ and of De Bergue’s 
iron way demonstrated the fallacy of such an assumption, as they 
were both found to be, after many years’ hard usage, in an ex- 
cellent state of preservation, and had not produced any injurious 
effects on the rolling stock. 

It was admitted that, in many of the experiments on fishing 
joints, indifferent materials had been used and with correspond 
ing results; they had been first adapted to railways in a 
condition, where the ends of the rails were injured, and the 
fishes did not fit; the pins were thus broken and the results 
were disastrous; but when they had been adapted to new, 
uninjured rails, the results were invariably good. 

It was objected to the paper that it had overlooked many « 
the most salient improvements, such as the bridge 
Ransome and May’s cast iron chairs, which latter were, with the 
| compressed keys and trenails, now used on neat ly six thousand 


use. 

















| miles of single line of permanent way. Also, that the Barlow 

rails did not, as had been asserted, suck up the water beneath 

| them, but that the ballast when duly ] iia d was solid and 
| remained for a long period without failing. 

The compressed wood trenails and keys, with cast iron chairs 

of uniform construction and good form, and a rail not exceeding 


82 lb. per yard, fixed at the joints, made as firm and good a way 
| as could be desired. 

It was asserted, with respect to the fish joint, that Mr 
ardson was the real inventor, he being at the time an assistant 
engineer on the Eastern Union Railway, where the fishes were 
first used by Mr. Bruff to tie tog etherand stiffen the ends of th 
rails, and re nde r them, in fact, 
that line. To this it was replie: 
idea was *. a fished joint at : 


Rich- 





e 
rirder across a weak bridge on 
1, that Mr. Richardson’s first 
ul, but merely a searfed joint rail, 






Mr. Adams then produced a joint raving the same obje ct as the 
operation of fishing a spar, an operation so well kuown to sea 
men; it was patented in the names of 
the former gentleman drawing the spec 
models at his works, where they 


Ac lams and Richardson, 
fication and making the 
were seen and approved of by 
prize offered by the Eastern Counties Railway Company for an 
effectual method of securing the joints of rails. This 

heved to be the correct version of the invention of the 


was be- 
tished 





joint. It was at the same time stated that upwards of twenty 
years ago, several hundred tons of these fishes had been rolled, 
and been exported from Liverpool, by Mr. Edwin Mawe, to 


America and to Germany, and that there was not any novelty in 
their subsequent introduction on the English railways. 

It was urged that the method of depreciating all previous 
systems for the purpose of advocating a new introduction was 
unwise. The engineers would judge for themselves as to the 
merits of new inventions, and were much better able to judge of 
them than the inventors themselves. It was very prejudicial to 
the profession, that engineers, having the control of railways, 
should become patentees, and band themselves together for the 
purchase of other inventions to be used on the lines upon which 
any of them were employed ; it laid them open to suspicions to 
which professional men should not he subjected, and gave a 
colour to the statement that contractors were obliged to pay 
for the use of these patents, in order to prevent their tenders 
from being rejected, on other submitted to 
engineers so placed. 

It had been attempted to be shown, that it was advantageous 
for a company to become possessed of a number of patents in 
order to facilitate dealing with them ; but it was contended that 
when there were numerous inventors whose claims were nearly 
balanced, it was more probable that engineers would be able to 
arrive at equitable and reasonable arrangements for the use of 
the inventions, on better terms for the railway companies. 
| It was stated that the permanent way adopied for the lines of 
railway in the East Indies was of the simplest character, con- 
sisting of the ordinary double-headed rail, laid with chairs on 
transverse wood sleepers, and connected with fished joints ; ex 
| planations were also given of certain points in the design and 


occasions, when 











| construction that had been carefully attended to in order to 
| ensure a successful result. 

The fallacy of asserting, that a flat country admitted of the 

use of smaller engines and lighter permanent way, was demon 






strated. The precautions heces v tor construc ting railway 
in Norway, Denmark, ¢ la, and countrie 3s where the c ld was 
intense, were explained; and it w own that the engineer must 
adapt the system of permanent way to the circumstances of the 
country and climate. 

It was admitted tha 
po sible the commercia 
the former 








was desir: ible to mu h as 
ty froia the technic al que stions, uve iding g 
in discussions at the I but it was diffic ult 
at all times to do so. The practical re uits arrived at by ex- 

points to be sought for as a guide for the 


purate a as 





ion, 






perience were the } 
younger members of the profession. 

In addition to the systems previously mentioned, specimens 
and drawings were exhibited of cast iron chairs used on the 
East Lancashire Railway by Mr. J. 8. Perring; of Spencer's 
corrugated sleeper road ; model of a new rail by Mr. Bagot ; also 
a model and drawings of Mr. Allen’s Z rail, and of asolid chilled 





bad | 


which was not adopted because it was not considered effective. | 
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Messrs. Ransome and Biddell. Mr. May also ex- 
hibited the end ofa doub le Tr vilway bar rolled out of steel, as 





crossing by 








also a short length of bridge rail of the same material. 
LENGTHENING IRON SHIP. 

On Saturday a number of scientifie gentlemen assembled in the 

new ship building-yard of Mr. John Laird, at Birkenhead, to 









witness an interesting and i imports ant operation consequent upon 


the lengthening of an iron s} hip. The vessel in question is the 
Candia, a fine screw-steamer of 2,250 tons. belonging to the 
Peninsular and Oriental Steam Navigation C mpany, which it 
has been decided to lengthen by thirty-five feet, The ship was 


laid in one of the large graving doc ks, shored up, and placed in 


every respect in the — of a new vessel about to be 
launched. The rivets had been drawn out from her plates 
about midships; the screw tunnel and keel separated, and the 
fore-half, which was to be “drawn out,” was “ cradled,” and 
placed on a launchway, laid out in the usual way. Powerful 
tackles were attached to rings let inte the stem, and at the 
given signal the fore part was gradually drawn, by the aid of 


winches, from the hind half. The operation was successfully 
performed in wy “aged minutes. The new centre-piece, by a new 
plan adopted by Mr, Laird, had already been framed and planked, 
and again taken to pieces, ready to be fitted in its place ; so that 
a saving of several weeks will be effected over the old plan of 
\iting until the vessel had been drawn out. 
As soon as the Candia is completed, the Colombo, 1,800 tons, 
vessel belonging to the same company, will go into 
this dock to be lengthened in a similar manner. 


While in the yard we could not fail to be struck with the 





another 





completeness of the appliances for every operation connected 
with this important trade, which is now receiving that fostering 
eare from the authorities, which, , combined with the energy of 
the builders themselves, will develop its strength on the 
shores of the Mersey. All the new graving docks appear to be 
fully oceupied, and some of the recent “7 erations have proved 


that they are not liable to those drawbacks which the opponents 
of the scheme predic ated of them. 


Within the six months since the yards of Mr. John Laird, 


| Messrs, Clayton and M‘Keverigan, and Messrs, Clover and Royle 





were constructed, 60,000 tons of shipping have been docked for 
‘ | 

repairs, and doub le that amount of work will be able to be 

turned out when the works are completed ; and seven vessels, 


of the aggregate tonnage of 7,500 tons, are now under repair in 


Mr, Laird’s four docks alone. Among the vessels in the docks 
| for repair are the serew-steamers Khersonese and Circassian, 
each 1,500 tons, which were on Monday placed in the same 
dock that had on that day been vacated by the French steamer 


| must 
Mr. Peter Ashcroft, before the period of the competition for the | 





| industry 


Cadiz, 1,650 tons, and this when it was blowing a gale from the 
south-west, and under the most disadvantageous circumstances 
in which a vessel can be docked at Birkenhead. 

In the same yard there isin frame a new shallow bottomed 

iron screw-steamer, intended to accompany the next expedition 
by Mr. Macgregor L aird, under contract with the Government 
for the navigation of the river Niger ; two coasting schooners, 
and the other iron, for the Cape of Good Hope; an 
iron ship, of 560 tons, for the West Coast of South America ; 
and two strongly-built fine wooden schooners, classed ten year’s 
at Lloyd's. 
The Horizon, a large vessel of 1,800 tons, was recently put 
into one of Messrs. Clover and Royle’s graving and 
completely trussed. During her repairs the upper and lower 
decks, as well as the hold, were lighted with gas, which was 
introduced on board from the street mains. By this means the 
of the workmen were greatly facilitated, and the 
whole process of repairs completed in nine working days 

The whole these Birkenhead graving docks, and the 
adjacent yards and buildings, now present a scene of skilful 
highly gratifying, and when the arrange:aents of the 
three euterprising firms above-mentioned are completed, they 
prove of incalculable benefit to the prosperity of both 
shores of the Mersey. Liverpool . Albion, 
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IN Brazi.—The last mail from South 
+4 singular instance of the application of skill acquired 
in one branch of the profession to requirements in another, It is not 
often we have to record an achievement in marine engineering by one 
whose experience has been wholly contined to railway works; and 
the present proof of this versatility augurs well for the employment 
of such capacity in the great public undertakings which English capital 
and native industry and means are so rapidly opening up im the pros 

pering empire of Brazil. About eleven months age the steamer 
Marquis of Olinda, 1,000 tons, built by Mr. Laird, was wrecked at a 
place called Carne de Vacca, forty-five miles northward of Pernam- 


ENGLISH ENGINEERING 
America bring 


buco. In June last the wreck was sold at public auction, and was 
bought by several gentlemen of that city, Mr. G. Furness, the con- 
tractor of the Pernambuco railway being of the number. Their 


efforts were first directed to saving the engines and machinery, which, 
being new, were of great value. A considerable portion was brought 
up to Pernambuco, but want of unity as to the proceedings to be 
taken for the recovery of the hull, which had parted amidships, 
brought the whole to auction a second time, when it was purchased 
solely for Mr. Furness by his representative in Brazil, Mr. J. Bayliss, 


C.E. This gentleman, well known in connexion with several rail- 
way un lertaking rs in the north of England, and son-in-law of Dr, 
Godfrey, of Liver neal, re-commenced his arduous and ditlicult labours 





single-handed, and succeeded, in December last, in raising half of the 
hull, and towing it safely into Pernambuco, where he received alike 
from the authorities and his countrymen most dattering testimony of 
their appreciation of the energy and tact that had overcome impedi- 
ments ap parently insurmountable. lie is now engaged, and with 
every prospect of success, in endeavouring to float the other half of 
the vessel. Mr. Bay — is the manager, on the part of the contractor, 
of the Pernambuco railway, the works of which are progressing in 
the most satisfac aod manner, and will be completed much before the 
time originally contemplated ; while, from the interest in the under- 
taking displayed by the people, the traflic is likely to considerably 
exceed the prospective estimate. Mr. Penniston, the company’s chief 
engineer, continues to report most encouragingly as to the prompti- 
tude and solidity of the execution in respect to everything connected 
with the contractor's department, as administered by Mr. Bayliss, 
The railway staff and employés of the company continue to yo on 
harmoniously with the local authorities and the natives of all classes, 
Phe latter, not only in Pernambuco, but in the various provinces of 
the em| ire where English labour is employed, rejoice at the prospect 
of a large intlux of British, asa consequence of the exceedingly 
liberal arrangements being madd by the Imperial Government for 
making known in the United Kingdom and Europe generally the 
inducements Brazil offers to nearly every kind of immigrant :—the 
best of land, ready markets for every species of produce, and all the 
security to property, person, and religious and civil freedom deriv- 
ible from the protection of a powerful and liberal constitutional repre- 
sentative government 

Jerrrer’s SMOKE-Consumer. — The Admiralty yacht Vivid, 
which has been lent for temporary service to the Royal Mail Steam- 
packet Company, has been fitted with Mr. Jetiree’s patent smoke- 
consumer and fucl economiser, for experiment on board that vessel. 
It is considered that this method will effect an economy in the con- 
sumption of fuel to the amount of at least 40 per cent. ‘The inspect- 














ing officer of machinery to Woolwich-dock yard was ordered to report 
on the operation of the invention for the Lenetit of Government. 
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CLARK’S CHURNS FOR PRODUCING BUTTER 
PaTENT DaTED 9TH OcToBER, 1856. 
TuEsE improvements consist in using any suitable vessel placed ver- 
i a tically. Fig. 1 shows a perspective view of the churn partly in sec- 
PATENT DATED 71H JULY, 1856. tion, a, a, representing a cylindrical vessel with a top or covering 
b, b. The two halves of the top, when together, show an opening, ¢ ; 
attached to one half of the top is an arched standard having a base, 
h, h, from which base starts a column, i, 7, formed with a journal 
bearing, J, from which continues an arch, 4, 4, formed with a vertical 
and horizontal journal socket, L, corresponding with the bearing, J, 
and in this socket works an axle, m, having a crank, x. With the 
driving bevel-gear wheel, P, works a smaller bevel, g, attached to the 
spindle, Y. The sectional part shows, attached to the interior cireum- 
ference, the agitators, formed with a ridge and concaves, 8, S%, S#. 
In the centre of the bottom of the vesscl is a socket plate or step de- 


SAMPSON’S IMPROVEMENTS IN FINISHING FABRICS. 











Tne improvements relate to arranging and combining apparatus to | wheel for the discharge of the cleansed rags, &e. In Fig. 1, a, a, is 
give a finishing etlect to various fabrics, such as alpacas, mixtures, the framing of the machine, by which is supported the internal 
barége, Orleans, Coburgs, and others, by conducting such fabric in toothed rim, 4; the cylinder, e, is divided internally by means of 
contact with a series of heated surfaces, partly moving and partly | suitably curved plates, ¢/, into any number of compartments, d!, for 
stationary, in combination with a moditication of a plaiting machine, | the reception of the rags, Ke. ; and after its exterior surface it is fur- 
so as to give lustre or finish thereto, such as and in substitution of | nished with * buckets,” e, ¢, in a similar manner to an overshot 
that now ordinarily given by the use of “ press papers” and heated | water wheel. These * buckets ” have their soles,” /; perforated, so 
* press plates.” | as to allow the water to rain or percolate through them on to the 

‘The illustration shows a longitudinal section of the apparatus. a,a, | goods inside. is the main or driving shaft upon which the cylinder 
is the framing of the machine; the fabric to be operated upon is sup- | revolves, Upon this shatt is fixed the driving wheel, h, by which 


plied from rollers or beams, one of which is shown at b, the fabric 
from which is thence conducted, as indicated by the dotted line, be- 
tween the bars or rods e,¢, to between a pair of rollers which 
revolve in contact, thence over the heated cylinder ¢, and partly 
around the small cylinders /‘and g, to avother heated cylinder /, partly 
around which it passes to the small cylinder i, thence partly around 
the heated cylinder j, from which it passes first partly around the 
cylinders &, 4 and then to the heated cylinder m, from which it is 
drawn by the pair of cylinders 7, «. The fabric may be passed into the 
apparatus either in a dry or wet state; and in order to keep up a 

continuous length thereof, several lengths are sewn, or otherwise con- 

nected together, tofollow each other in succession. One of the cylinders | 
tirst mentioned has motion given to it by means of a strap from the | 
moving power acting upon adrum or pulley upon its axis, upon which | 
is affixed a pinion which takes into and drives a toothed wheel upon | 
the axis of the second roller, upon the other end of the axis of this 

roller is also affixed another toothed wheel, which, by means of | 


J 
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intermediate wheels gives inotion to a pinion fixed upon the axis of! — \\' 
one of the cylinders x, by which the fabric is drawn through this part) 4 
of the apparatus. The cylinders ¢, 4, i, 7, and m, in the arrangement \ 


shown, revolve by friction of the fabric, whilst the cylinders Jf, 4.4, 
and /, are stationary, by which the lustre to the fabric is increased by 
the rubbing friction upon the surface of it. Any number of the cylin- | 
ders may be fixed or allowed to revolve, according to the friction 
desired, to be put upon the fabric under operation. It is preferred | 
that the surface of the cylinder / be formed of copper, on account of 
that metal taking a much higher polish than iron, and of its greater 
conducting power for heat, by which a better surface finish is ob- 
tained to the fabric. All the cylinders are heated by means of steam 
or other heating media supplied by pipes to their axes. The fabric, 
as it passes from between the cylinders x, , passes under a weighted 
bar v, which by its weight, serves to take up the slack and keep it tight 
whilst passing from those cylinders to the inspection table S of the | 
plaiting machine ; this table is formed of metal, and hollow, as is also | 
the curved folding table ¢, so as to be heated by steam orotherwise, by 
which to aidin giving further lustre or tinish to the fabric after it 
has passed from the action of the series of cylinders. By these tables | 
being formed of metal their ligure is also better preserved. 


Se eee —— 
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HOLDIN’S MACHINERY FOR WASHING RAGS, &e. 
PATENT DATED Oru JUNE, 1856. | 
‘Tus invention consists in the use of a novel arrangement of appa- | 
ratus constituting a revolving rag washing machine, and is princi- | 
pally designed for washing cotton or linen rags, or waste, to be sub- 
seqently used in the manufacture of paper, but is also equally | 
applicable for washing other materials. 

















| the cylinder is caused to revolve, the pinions, é, i, i, i, which are fixed 
at the end of each shaft, furnished with the agitators, 4, k, k, /, are 
caused to rotate and drive such agitators by means of the action of 
| the revolving evlinder, c. The worm, /, and worm wheel, /), are used 
| to turn the cylinder by hand, in order to fill the different compart- 
| ments with rags, &c., and are so arranged as to be easily thrown out 
| of gear when the cylinder is full, and steam power is applied for 
driving. The reservoir, m, is supplied with clean water, which is 
|taken up by the “ buckets” as they rotate, and rained upon the 
| goods, n is the trough or guide for carrying away the unclean water 
after it has returned from the internal chambers. The larger aper- 
tures, 0, 0, are for the purpose of filling the compartments with rags, 
&e., which operation is performed when the aperture is about level 
with the central shaft, as shown in Fi The smaller apertures, 
p, p, are the openings or entrances for the water into the buckets 
when taken in, and by which it is discharged into the waste trough, 
n, when used. The pipe, g, g, through which the goods are dis- 
charged, is opened or closed at will by a sliding plate, v, actuated by 
a rack and pinion, as shown in Fig. 2, or by any suitable contrivance. 
One of the large openings, 0, 0, is brought to its proper level by 
means of the arrangement of worm and worm wheel, and rags, &c., 
are then placed in the compartment to the required amount. The 
aperture is then closed, and a similar operation takes place until all 
a ' : : the compartments are filled. Next a rotary motion is imparted to 
Fig. 1 is an elevation or front view of the machine, showing the | the cylinder, c, which causes the “ buckets,” e, successively to enter 
situation thereof with regard to the ground line, A, A, together with | the reservoir, m, and till themselves with clear water. As the cylinder 
the arrangement of the agitators, and the method of driving the | continues to revolve, the water is showered through the perforated 
same by means of the spur gearing, and also the application of the a 







































worm and worm wheel for driving the revolving wash wheel by hand, 
used when filling the compartments with rags, &e. Fig. 3 is a sec- 
tional plan view of the same, showing the method of driving by 
ower, and also the situations and positions of the beaters or agitators. 
Fig. 2 is a sectional elevation, exhibiting more clearly the divisions or 
compartments into which the wheel is divided by the curved internal 
plates. This Figure also shows the reservoir for the reception of clean 
water, and position of the trough used to carry away the dirty water 
when received from the buckets after having washed the rags in the 
compartments, and also the exit pipe situated at the lower end of the 


sole, f, of the bucket on to the goods, and remains in the compartment 
until the cylinder has completed half a revolution, when it returns 
through the perforated scle and is discharged into the trough, x. The 
motion of the revolving cylinder also causes the beaters or agitators, 
k, &, to rotate, by which micans the rags are kept constantly in 
motion, so as to allow the water to cleanse them thoroughly. When 
the rags, &c., have been sufliciently washed, the supply of water to 
the reservoir is stopped, and the openings of the compartments 
brought immediately above the pipe, g. The plate, 7, is then re- 
| moved, the goods are discharged through the pipe, and so on until all 
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vice, U, the lower end of the spindle working it. Fig. 2 shows the 
dasher, consisting of three conecavo-convex side extensions or cham- 
bers, V, V, V, of an “ ogee” form, one-half the surface being con- 
cave and the other convex; these are termed “ revolving reservoir 
dashers,” and may be made of any suitable material ; in the top is a 
spout, X, communicating with the interior of the dasher. Yisa 
vertical spindle passing through and connected with the washer. The 
form of the dasher may be varied. It may be made in the form of a 
hollow cylinder with projections at the sides. The churn vessel is 
first properly scalded, after which warm water is poured into the 
dasher; the churning may then commence, by turning at a mode- 
rately rapid rate the dasher, by means of the handle, O; this being 
continued from three to six minutes is all that is required to produce 
a perfect separation of the oleaginous matter from the caseous or 
serous principle. 


CuatuamM DockyAnp.—The number of workmen employed in 
Chatham dockyard having been ordered to be reduced, 16 men 
received their discharge from that establishment on Saturday last, 
and 30 more will be discharged at the end of this week. In conse- 
quence of the order which has been issued by the Admiralty for 
reducing the pay of the labourers employed in the dockyard to 12s. 
a-week, a public meeting has been held at Chatham, presided over by 
the High Constable, when it was unanimously resolved to me- 
morialise the Lords of the Admiralty to rescind that order. 

Lanour 1x CanapA.—The despatches from Canada, just issued 
by the Colonial-office, amply contirm all the previous accounts as to 
the growing prosperity of that province, and the demand which exists 
for labour. This is particularly the case in Canada West, more es- 
pecially in the newly settled districts. Mr. Hawke, the Government 
emigration officer at Toronto, says:—“I appreliend no difficulty in 
disposing of all emigrants in search of work who may come to this 
section of Canada. As to skilled labourers and good farm servants, 
male and female, there is every prospect of their tinding employment 
at good wages. Houses are being erected in almost every town and 
village, and as the farmers have enjoyed an unusual degree of pros- 
perity for several years past, farm improvements and extended as 
well as superior cultivation have become universal. I am therefore 
of opinion that all mechanics, such as blacksmiths, wheelwrights, 
carpenters, bricklayers, masons, tailors, shoemakers, &c., as well as 
agricultural servants, who may seek employment in Canada West 





the compartments are empty. 


will be able to obtain it, and that farmers will find farms suited to 
their means, and, if prudent and industrious, will be sure to succeed.” 
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Tus invention relates to machinery or apparatus more particularly 
adapted for drilling or boring the bolt holes in the circumferential 
portions of railway wheels for fixing the tyres, but it is also applicable 
under suitable modifications for drilling or boring holes for various 
purposes in various situations. , . 

Fig. 1 shows a front elevation, and Fig. 2, a side elevation, of the 
improved apparatus for drilling railway wheels; a pair of locomotive 
engine wheels being represented, as in a position to be operated upon 
by the apparatus. The drilling details are carried by a pillar or 
pedestal A, bolted down to a base plate B, and formed or fitted with 
vertical dovetail pieces C, to retain and guide the sliding block D, 
which is capable of adjustment as to height upon the pieces C, by 
means of a screw spindle E, which works through a nut attached to 
its inner face, and is held in bearings in the top of the pedestal A, the 


spindle E. being fitted with a hand-wheel F, whereby the adjustment | 


is effected. The sliding bleck D is formed with bearings to carry a 





operation, which consists in sorting or separating ores of different 
density, will be productive of greater results. In fact, smelting, 
always resorted to for the treatment of metallic ores, so blends 
and identifies the metal with the extraneous substances as to render 
the elimination of the latter a matter of great difficulty ; whilst the 
separation or sorting being once thoroughly effected, there remains 
to deal with unitarian compounds, and thereby reduction, refining, 
soldering, smelting, and volatilization are greatly simplified. 

The process of “sorting by successive deviations” may be thus 
described :—Supposing three bodies, a, a’. a’, of a same volume but 
of different densities: let the body «drop by its own gravity, it will 
follow a vertical line, unless some action causes it to deviate; but if 
the same a meets with any current of any fluid (even magnetic fluid), 








FIC.1. 


tubular spindle G, inside which is the drill spindle H, driven by the | 


spindle G, by means of a groove and feather, admitting of the spindle 
H being fed up longitudinally as the work goes on, ‘The feeding up 
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is effected by means of a weighted lever I, centred on the spindle of a 
ratchet wheel J, on which it acts by means of a pall, the weighted 
end of the lever being lifted up by hand at intervals to take a fresh 
hold of the ratchet wheel. The ratchet wheel J has fixed to ita 
pinion in gear with arack K, which it presses against the end of the 
drill spindle H, and so feeds it up as the boring goes on. The spindle 
G is driven by means of a bevel wheel L, fast upon it, and in gear with 
a bevel wheel M, upon a short spindle, passed through to the back of 
the sliding block D, where it carries another bevel wheel in gear with 
a bevel wheel driven by a vertical shaft N inside the pillar A. The 
bevel wheel last mentioned is supported by a bracket on the back of 
the sliding block D, rising and falling therewith, and being connected 
with the shaft N by means of a groove and feather. The shaft N has 
fast on its upper end a bevel wheel O, in gear with a bevel wheel I, 
upon a horizontal shaft, which passes out through the back of the 
pillar A to receive the driving pulleys Q, its outer end being supported 
by a bracket R, cast upon the pillar A. The sliding block D is 
formed with a socket S, in which is fitted the spindle of a clamp T, and 
when the wheel is brought up to the drill, the clamp is turned round 
inside the rim, and is tixed in that position by a pinching screw U, so 
as to hold the wheel up against the drill. The wheel to be drilled is 
supported upon anti-friction wheels V, carried upon pins in grooved 
frames W, set in the ground, one of these frames forming an extension 
of the base plate B. The frames W are formed with several holes to 
receive the pins of the wheels V, so that these can be adjusted to suit 
different sizesof wheels. ‘The pair of wheels to be drilled are run in 
upon rails, so as to rest upon the wheels V, and the block being 
adjusted vertically so as to point the drill directly to the centre of the 
wheel; the clainp T is fixed in position, and the drill is set in motion. 
After each hole is drilled, the wheel is turned round to bring a fresh 
point under the action of the drill. 


CHENOT’S IMPROVEMENTS IN SORTING ORES. 
PATENT DATED 71H JULY, 1856. 
Tuk sorting of pounded ores may be of two kinds ; First, with respect 
to volume ; and, Secondly, with respect to density. The first opera- 
tion may be effected merely by the sifting process, or better by 
means of a novel apparatus called deviation apparatus. The second 
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and if the current is sufficiently intense, « will deviate from the ver- 
tical line, and drop into any receptacle placed to receive it, which 
may be called c; the body «’, which is heavier, wil! be deviated a 
little by ¢, to the action of which shall be joined that of ?, and then 
a’ will drop at ¢’; a” will drop atc’, impelled by the united deviating 
forces t, ¢, ¢”’. Thus it may be said that the sorting or separation of 
various bodies will take place by successive deviations from the 
course that each of these would have otherwise run, impelled by a 
primary projecting force. The bodies to be classed or sorted will then 
run the coun. or line resulting from the inert force imparted by a 
primary impulse, and from the successive deviations from the same, 
whatever may be the direction in which these actions are produced. 
The bodies of same volume and different density will be deviated with 
an intensity inverse to their density, and the bodies of same density 
and different volume will be deviated with an intensity inversely pro- 
portionate to their volumes. 

The process of “electro sorting” consists in the separation of bodies 
from each other by electric attraction or repulsion, or by electric 
attraction and repulsion, whatever be the mode of application. 

The sorting machines may be divided into two principal series, 
according to the agent that is to work them, First, the machines 
worked by permanent magnets, cither natural or artificial ; second, 
the machines worked by electro-magnets. Considering them with 
respect to the motion of the magnets, there are three principal sorts: 
—first, the machine with continuous motion through a circular or any 
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city as those of the machine, will detach from the disc the matters still 
adherent there. In the machines with alternate motion, the same ele- 
ments are found as in those described, viz., distributor, endless band, 
commuter for electro machines, brushers, and permanent magnets 
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for machines worked by permanent magnets. The machines worked 
by permanent magnets consist of a certain number of electro- 
magnets or permanent magnets, under the poles of which a disc ora 
zine or copper plate passes, which is mated with a circular or 
rectilinear, continuous, or alternate motion. 


IMPROVEMENTS IN THE MANuracture »? Tron.—The plan of Mr. 
M. S. Salter, of New Jersey, for making w  ¢ht iron direct from the 
ore, is, we perceive, reduced to successful and profitable practice in 
New York. For several months past the process of making wrought 
iron directly from the ore has been in operation at Mott Haven (eight 
miles from the City Hall), where is exhibited wrought iron (blooms) 
made ata ton a turn, costing 24 dols, the ton, and selling at 52. 
Theannexed, from the Jechmond Enquirer, gives an idea of the method 
by which the result is obtained :—**The iron trade can, perhaps, 
harilly be said to be still in its infancy; but we have mach, very 
much, to learn, before we can boast of anything like a complete know- 
ledge of its ditlerent processes. We observe many facts init, of which 
the most we can say is, that they are connected with, or caused by, 
certain other accompanying facts, though we are ignorant how this 
connexion exists; often, indeed, our knowledge does not extend so 
far. There is little doubt that the time will come when this material 
will be found much more valuable than it can now be considered ; 
that when chemical science has made further advances, a more ef- 
fectual method will be discovered of separating the metal, which is 
known to exist in a very large proportion, and combined with so few 
impurities. We must be content, however, to proceed gradually.— 
Lord Brougham’s Library of Useful Knowledge. The manufacture of 
iron, from time immemorial, has been conducted with but little change 
in method, and may be divided into two great heads: First, the pro- 
duction from the ore of pig or cast iron, by smelting, by means of blast 
furnaces. Second, the conversion of the pig iron into a malleable 
state, in small low furnaces called refineries, or else in puddling fur- 
naces, and the rolling the iron into bars. In the first process, the ore 
(an oxide of iron) is de-oxydised by being burnt with some carbon- 
aceous substance, as charcoal, coke, anthracite, &c. After a certain 
time (two or three hours) the ore in the furnace is wholly deprived of 
its oxygen (de-oxydised) and has become pure, soft, or wrought iron : 
and it is here that it is desirable that the process should be arrested. 
But, unfortunately, the materials in the ordinary furnaces are shut 
up from the view for twelve hours, and there are no means of ascer- 
taining when this important result has been arrived at, nor how to 
arrest it when found. Consequently, the metal being left in contact 
with the coal, the same agent which had freed it from its oxygen, 
now commence to undo the work it had completed. The iron be- 
comes deteriorated by the absorption of carbon and is converted into 
a carburet of iron, or pig iron ; a product more compact and portable, 
indeed, than the original crude ore, but still requiring the second ex- 
pensive process, mentioned above, before it can become wrought or 
merchantable iron. The discovery or invention patented by Mr. M. 
S. Salter, of New Jersey, for making iron direct from the ore in a 
series of open chambers, supplies the desideratum referred to above, 
and enables the smelter to arrest the first process at the very point 
where the de-oxydation of the ore has been completed, and before the 
injurious absorption of carbon has begun; just as the skilful cook 
removes her roasting joint from the fire the moment it is cooked and 
prevents it being spoiled by being over done. By this method only 
one process is needed, and wrought iron of a pure quality is produced 
at the same expense as pig iron; the latter worth thirty dollars the 
ton, the former cighty-live to ninety. ‘The process of Mr, Bessemer, 
which has made so great a stir in Great Britain and in mining 
districts every where, in no respect interferes with the method of 
Mr. Salter. The former is simply (according to the London Examiner, 
which affirms the fortune accruing to the inventor from it to be 
“ gigantic”) a more economical mode of making malleable iron from 
pig iron; while, as is shown, that of Mr. Salter is radical, the blast 
furnace and pig iron being both entirely dispensed with. The patent 
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with alternate motion, either rectilinear or circular ; and, third, the | 


| 
| other line round horizontal or vertical axes; second, the machines 
| 
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machines worked by permanent magnets or electro-magnets. 
| As illustrative of the first sort, the machine shown in Figs. 1 and 2 
| substantially consists of a series of magnets, a, a, a, a, a, the forms 
| of which may be varied or modified. The materials are placed into a 
copper or zine case on an endless band or table, T, on which the sub- 
stances to be sorted are spread by any suitable means; a sieve, T’, for 
instance, is brought under the machine having a separating partition, 
| P, for the materials to be classed ; and, lastly, if the machine is worked 
| by electro-magnets, a commuter, K, is made to establish the current 
| through the electro-magnets, the nearest to the endless band. If the 
| machine is worked by permanent magnets, either natural or artificial, 
a brush, or even one or niore permanent magnets placed at 9, so as to 
| have their poles corresponding with such as are of the same electri- 





right secures to Mr, Salter “the process of manufacturing iron 
directly from the ore, in a furnace of three combined chambers, one 
above another, all actuated by the same fire, whereof the upper 
chamber is used for heating and de-oxydising, the middle pe me 
for fluxing and working, and the lower chamber for reducing and 
finishing the iron.”—American Miners’ Journal. 

Iron ty Amenica.—In Pennsylvania alone there was produced 
last year nearly 450,000 tons of pig iron; of manufactured iron, 
227,837 tons. The entire production last year was 1,000,000 tons, 
whilst the consumption was only 1,386,000 tons, a fact in itself which 
to a great extent accounts for the unusually small demand for iron 
from this country. ‘The iron manufacture in the States in 1856 was 
as great as it was in this country 35 years ago. In Pennsylvania 
alone there are now employed 40,000 persons, taking the furnaces, 
mills, and forges. The capital employed is estimated at more than 
£30,000,000 sterling. 

Tue Arr Treasures’ Bur.prnc.—The shell of the building has 
now been completed. The work has been retarded by bad weather 
and some accidents arising from that cause fully six weeks beyond 
the time fixed for its completion. Subscribers to the guarantee fund 
and their friends are to be admitted on Wednesday to a promenade in 
the new building, and the Duke of Newcastle and Lord Lincoln, who 








are going on a visit to the Mayor of Manchester, are expected to be 
The interior fittings have yet to be undertaken. 


present. 











LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
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DEPOSIT IN BOILERS, 

$1r,—On this subject your correspondents appear to have lost 
right of the question at issne, namely, whether any danger of 
explosion was to be apprehended from the scale or incrustation. 
In Tue Encin de 

“ Aerigenetex,” raised the question by saying—“ I am of opinion 
that we are in great danger of an explosion, as it seems to.me 
that if the scale was suddenly to become loose, the water would 
come into contact with the hot plate and cause a very rapid 
generation of steam.” He then asks “ for some plan which would 
remedy the evil.” My reply was, “ that there was no evil to be 
remedied, as the generation of steam is just as rapid before the 
scale became loose or dropped off, as after it had done so;” and 








for this reason, that “it is an absolute and good conductor of 


heat, whether thick or thin.” This statement I beg to repeat. 
I then added, that “the real danger of plates of boilers arises, 
not from such scale or incrustation, but from the mud-like, soft 
sediment which settles down, on the boiler being at rest, and, 
if accumulated in any place, becomes thick, and even /ard: in 


this state it is a serious non-conductor of heat, and thus allows it- 


(the heat) to accumulate in the plate, which, consequently, 
becomes overheated, and causes its injury and liability to be 
burned, cracked, or blistered.” This, also, I beg to repeat. 
Some of your correspondents seem to infer that J almost pre- 
fer the presence of this scale. If so, they have mistaken the 
whole drift of what I said. We all know that a clean boiler is 
preferable to a foul one, and would prefer the absence of scale. 
The question at issue, however, is to what extent, and under 
what the injury to plates, as anticipated by 
“ Aerigenetes,” We are stil! unable to prevent 
the deposition and i I have long laboured, but in 
vain, to effect this. 

Your correspondent “James Jchnston” has misapprehended 
what I said when sp» king of scale being often an inch thick. 
My words were, in a boiler, after eight years’ service, “although 
it was to the last a good generator of steam, the legs or water 
ways were literally blocked up with the fallen mass of scale, 
not unlike a mass of broken-up ice. These pieces of scale are 
often wm inch thick, and may be polished 2s marble.” Seale 
does not usually become an inch thick while adhering to the 
but it would occupy too much space here to 


circumstances 
nay take place. 
crustation. 











plate, where found ; 
yo into the question ef how, and when, this incrustation becomes 
thick and agglomerated. ‘This may be done hereafter. 

In your editorial remarks, and disputing my statement, you 
} bsolutely as good a con- 


ve at 
” 


ray, “ Assuming that incrustation 
ductor of heat as iron, in what position do we find the question 
Simply this, that supposing the scale to adhere closely to the 
iron—we have, in fact, a plate, it may be one ineh thick, instead 
of one of clean iron, of, say, a quarter of an inch of thickness, 
and through this increased thickness the heat must pass. Now, 
it is well known in practice that, under the same conditions a 
thick plate of iron will burn when a thin one will not; why? 
because there is a greater amount of heat to be conveyed through 
the thick plate than it is able to transmit within a given time; 
not so with the thin plate, which escapes.” With great respect, 
sir, to your opinion, I am compelled to say that my own experi- 
ence, and the authorities | have consulted, lead me to directly 
opposite conclusions. I need not bere go into detail, having 
done so fully in chapter 12 of my treatise. [ may here, however, 
observe that, at page 160, I have, and after unequivocal proof, 
said—“ No doubt plates are often overheated and deteriorated : 
assuredly, however, it has not been owing to their thickness 
Indeed, where overheating does occur, thickness is a positive 
protection.” ‘The idea of a thick plate being more liable to 
deterioration than a thin one, has been adopted by Mr. Craddock 
“ We know,” he says, “ that boiler plates of three eighths or half an 
inch thick, are often heated very considerably on their exterior, 
above the temperature of the water in the boiler. This is known 
to take place to such an extent, practically, as rapidly to de 
teriorate such parts of the boiler.” On this I observed 
“How this extraordinary alleged fact has been ascertained does 
not appear; yet, a dictum, so opposed to all experience, should 
have been supported by experiments or proof.” 

I then, in page 162, described an experiment expressly made, 
of a boiler with half an inch iron bottom, and which directly 
disproved the above assertion. I also added in a note, “ Dr, 
Ure gives a remarkable illustration of the little effect caused by 
the thickness of the plate, if water be in contact with it; stating, 
that he had experimented with plates twelve times the thickness of 
others, without producing any injurious effect.” 

You conclude by saying, “If Mr. Williams’ experiences have 
convinced him that a thick scale is not only innocuous but bene- 
ficial,” &c. I certainly never entertained such an ides. /nocuous, 
it may be, while adhering to the plate, and before its junction, 
or adhesion has been deranged or broken. Dangerous, it cer- 
tainly is, when dislodged and falling into the narrow water 
impedes, by its collected mass, the free circulation of the 

feneficial, however, it never can be under any circum- 





spaces, 
water. 
stances, 

You have said ‘there is a greater amount of heat to be con- 
veyed through the thick plate, than it is able to transmit within 
agiven time.’ To this} demur. The thickness of the plate 
has no relation to the amount of heat transmitted through it 
no more water passes through a tube of one inch in lengt' than 
through one of two inches in length The quantity cf heat 
that passes through a plate depends, not on its thickness, but on 
the nature and character of the recipient by which itis taken up, 
whether it be water, steam, or air. Hence, mere heat pisses 
if the recipient be water ; less if it be steam, and still less if i 
be air. C, Wye WILLIAMs, 

Liverpoo], Feb. 14th, 1857. 

P.S.—I had intended this day to forward you some specimens 
of incrustation, but having just seen a boiler which is now 
being broken up, and in which there is a cart load of sediment, I 
prefer selecting some of it for your examination. 








Srr,—I think the surest method of solving the difficulties about 
the scale of boilers would be to invite some analytic chemist of 
reputation, either for scientific honour, or a subscribed sum, to 
analyze scale from several districts, and give, publicly, bis 
opinion as to the practicability of dissolving it or keeping it in 
solution. 

The experiences and opinions of individual engineers yary 
with their locality ; although one cure or treatment ought un- 
questionably to answer ali cases. We hear of some parties 
boiling bark in their boilers and arguing feasibly, that the 
particles of that material dance in the boiling water, and thus 
polish the parts where the scale is most likely to settle, but in 
other districts where this has been tried it has utterly failed. 

A scientific chemist, I think, could give some valuable 
information on which as a basis we might successfully act. 

Manchester, Feb. 18, 1857. G. H. 


sen of the 16th January, your correspondent, | 
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_ THE ENGINEER 


CRYSTALLIZATION OF BOILER PLATES, 

Srr,—In Tue EnoGingzer of December 19th, 1856, Mr. Shaw 
says that he has seen boiler plates crystallised, and as brittle as 
blister steel, and seems to infer that the plates were weakened 
thereby. 

According to Mr. Rennie’s experiments, (published in the 
Philosophical Transactions for 1818), he gives, as the direct 
cohesive power reduced to a square inch rod :— 

Blistered steel, hammered - 
English bar-iron, do. 

Mr. Harrison now comes forward 
and says :— 

“Secondly, the tensile strength of fibrous iron to that of 
crystallised iron, according to the best authorities, is as three to 
two.” 

Now I should like to know who is the best authority, am I 
to take Mr. Rennie, who says that blistered steel with a fine 
close crystallised fracture (viz., wrought iron plus carbon) is 
more than twice as strong as the wrought iron alone. Oram I 
to take Mr. Harrison, who says, that fibrous iron (viz., iron free 
from carbon), is one third stronger than erystallised iron (viz. 
wrought iron which has absorbed the foreign matter carbon). 

Mr. Harrison also says, thirdly, “the sulphur, carbon, &c., is 
only held mechanically by the iron.” Fourth, “iron free from 
sulphur, carbon, phosphorus, &c., presents a fibrous texture, 
because the chemical union of the iron with the foreign bodies 
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in reply to “ An Inquirer,” 





is destroyed.” 
Now how am I to understand this, Is it correct to say that 
the foreign bodies, sulphur, carbon, phosphorus, &c., are 
mechanically united with the iron, or that they are chemically 
united, or may I join the two, aud say that they are chemically 
mechanically united ? 
16th February, 1857. A LOoKER-on. 
{We leave the various gentlemen referred to to explain 





themselves. ] 


USE OF FRESH WATER IN BOILERS, 

Sir,—Now that the subject of deposits in steam is fairly before 
the engineering community, it is a good opportunity to discuss 
the question, how can they be prevented, or how removed when 
they do oceur, especially in sea going steamers? In devising a 
remedy for this evil, and an evil it certainly is, I would proceed 
on the principle that a prevention is better that a cure, and 
devise a means of excluding the saline, or impure, water alto- 
gether. To accomplish this I would use fresh water only ; and 
as it is delivered from the air pump, I would pass it through a 
refrigerator in order to absorb the heat from it, and render it fit 
for the purpose of condensation again. It might perhaps involve 
a trifling Joss of vacuum pressure, but the superior condition of 
the boiler and avoiding the necessity of blowing off the water 
from the boiler, would more than counterbalance any disadvan- 
re in diminishing the useful effect of the vacuum. W. RR. 


ta 
Sir,—In the leading article of your last paper, you say “the 
proper way is to purify the water before it is put into the boiler.” 
So say I, and the most practical way of doing it would be by put- 
ting pure fresh water into the boiler, use surface condensation, and 
pump the condensed water back into the boiler. But Pro Boxo 
Publico mentions that Mr. Samuel Hall, of Nottingham, tried it 
mit failed, Now the cause of his failure was, not sending the 
water instead of the steam through the small tubes. I will give 
you an account of a steamboat which is working on that princi- 
ple, and has been for about seven years, and has done and is 
doing adinirably. 

When the British Association for the advancement of Science 
held its meeting at Swansea, about seven years ago, Mr. Price, of 
the Neath Abbey Company, stated to that Association that they 
had a vessel called the Neath Abbey, built by their firm, which 
was plying between Bristol and Neath, on the surface con- 
lensing principle It is an iron boat, worked by a screw, of 
bout 100 tons register. All its machinery is two 13 inch cylinders 
working on the direct acting principle, lying diagonally—its 
‘onnecting rod being joined to the crank on the serew shaft, 
roing very fast. The steam is 45 lbs. pressure, generated in 
multitubular boilers, There is no other machinery than two 
t-inch force pumps forcing the condensed water from the con- 
lenser back into the boiler—the condensers one on each side 
of the boat for each engine, consists of cylinders filled with 
tubes. ‘These tubes are open at each end for the sea water to 
pass through as the vessel goes through the water. Hall's water 
was too warm to condense well, but the water here is always 
cold. 

The Neath Abbey goes from Bristol to the Mumbles, a distance 
of 90 qiles, in five-and-a-half hours, Further particulars if 
required shall be furnished. IsLe oF Man, 
THEORY OF THE CRANK. 

~One would imagine that after the exposé to which I had 
subjected the “ Old Crank’s” notions in your last week's number 
he would have at least stopped to consider, before he again 
addressed you. It appears, however, that though brought to a 
dead stop in the career he had chosen, he is still malcontent, and 
now trying a move iu another direction. Felicitous in the 
highest degree are the premises on which he has based his ex- 
planation of the used-up diagram, wherewith he anticipated 
settling the crank question at once and for ever. Enrapt with 
his temporary hallucination, he imagines that I wanted percep- 
n, tolook through the untenable data upon which his dia- 
y and conclusions were based ; but, when his excited imagi- 
vation shall have cooled down to the poiut where reflection 
begins, he will discover that, in pointing out the “ error of his 
vays” I chose rather to dwell upon what he has se/d than what 
ue meant, assured that any explanation he might attempt would 
mly add another horn to his dilemma, instead of extricating 
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him. 

[ trust, sir, that you and your most patient readers will bear 
with me a little longer, while I read this gentleman offto Lethe, 
whither three of his compeers have silently preceded him 
during this discussion. He says, “the particular proportions 
he had given were necessary to insure the crank and pinion 
making a revolution in the same time and with the same ex- 
penditure of steam”—a very cautious arrangement, truly; but 
the first great law of mechanics informs us that itis not correct, 
since by this law, with the given proportions, the same expen- 
diture of steam, and in equal times, the pinion must of neces- 
sity make rather more than one and a half revolutions while the 
crank was making one, or, if the resistance overcome by the 
crank be represented by 100, that overcome by the rack would 
be above 150. In order to bring this within the comprehension 
of “Old Crank,” let p=the power or force applied to the piston, 
f=the length of the cylinder or the diameter of the circle de- 
scribed by the crank, and r=the resistance overcome by the 
crank ; then, since the piston moves through a space=2 /, while 
the crank itself moves through 3°1416 the relative velocities of 
the crank and piston are as 31416: 2 or 15708: 1, but the 
mechanical effects of both are proved to be equal, hence 1°5708 x 








r=1x>p, that is, the absolute force or power pressing upon the 
piston is *5708.p in excess of that pressing on the crank pin 


throughout a complete revolution. Now, in the proportions, 
&e., given by “Old Crank,” as the piston is made to operate 
tangentially with the pinion, and consequently its whole force is 
transmitted, and as the pinion only travels through the same 
space as the piston, it is evident from the above that this 
contrivance would either overcome a resistance increased in the 
ratio of 15708: 1, or the resistance being the same, an unex- 
pended force would remain at the end of the stroke, capable of 
carrying the piston and pinion through a space=*5708 /, that is, 
the same force in the same time weuld make the pinion complete 
more than one and a half revolutions for the crank’s one. 

Not content with giving vent to such monstrosities as his 
late diagram and its present interpretation, “Old Crank” has 
invented another anomaly to console himself under defeat, 
believing that even his “ absurdities are useful.” True theyare so, 
inasmuch as they served to show to what excesses an incoherent 
mind will sometimes wander ; but they fall far short of showing 
that areas properly expressed fail to represent dynamical effects, 
nor have these ‘‘ absurdities” in the slightest degree affected the 
hypothesis with which I first set out, and have so far maintained 
intact. 

One word more and I have done with “Old Crank” for the 
present: it seems that, finding himself defeated, he has taken 
umbrage at the extent to which some of my letters have run ; 
were he possessed of ordinary perceptivity he would at once see 
that, in order to reduce 2 question of this nature to his under- 
standing and that of others against whom I have had to contend, 
a degree of prolixity has been imperative, which might have 
been avoided had he and they stopped to reflect before they 
rushed headlong into print. When, however, he becomes an 
editor and I his correspondent, it will be time enough for him 
to exercise his charitable feelings towards the “time of your 
readers,” and to judge how much “ valuable space” he can save 
by refusing me admission. Of one thing he may rest assured, I 
shall never apply without attending duly to the friendly advice 
you have appended to my letter. 

With regard to “ Goosequill,” it appears that by playing censor 
I have again spoken too plainly, and a second time disturbed 
his equanimity thereby. I regret, however, that I have not leisure 
to follow him through all his wanderings; commencing, therefore, 
with his eighth paragraph, I admit that if he refers to his lucid 
essay upon the “ parallelogram of forces’ he has not uttered a 
more forcible truism than that it was a “waste of both time 
and paper” to write for such as the “Old Engine,” since we 
rarely finda man discussing questions which involve a know- 
ledge of the differential calculus before he has learned to grasp 
the complexities of the rudimentary rules of arithmetic. 

Goosequill challenges me to refer him to any work where simi- 
Jar reasoning to that which he used with No, 1 may be found. 
I subjoin a few under my immediate notice, and can find him 
plenty more should he require it; but in these as in the authors 
whom he has quoted, the reasoning will be found divested of the 
quibble he seems anxious to exhume touching the metaphysical 
definition of the term “ force.’”’ 

Vide Bourne’s treatise on the Steam Engine, &c , pp. 30, 31. 

Lardner’s Mechanics, chap. v. 

Hutton’s Course of Mathematics, 11th edit., vol. ii., p. 318. 

Varr’s Dynamic’s, pp. 3, 4, 5. 

Of these I would most particularly recommend “ Lardner’s 
Mechanics” to Goosequill’s notice, as he will therein find not only 
the substance of his essay, but sufficient information upon the 
abstract term “force,” to deter him from quibbling for the mere 
love of seribbling. 

I hold myself a foe to no man, but when I meet with a hete- 
rogeneous mass of complications substituted for a plain, simple, 
easily understood figure, I cut it up as so much waste paper, 
and with as little compunction ; in so doing I do not expect to 
advance the subject directly, but, simply remove a stumbling 
block from the path, leaving it unencumbered for those who are 
veally anxious to arrive at truth. 

As for converting poor Goosequill’s into a steel pen there is 
little fear of that, unless he become far more pointed than he 
has shown himself. If, however, he continues the present 
discussion with me, he must not consider me his foe if I occa- 
sionally rufile his feather edge. OLD ENGINE. 

London, February 16th, 1856. 

THE CRANK. 

Sir,—In reference to the correspondence now going on as re- 
gards the crank, and its loss of power, it strikes me that it 
requires no great amount of mathematical knowledge to be 
aware that a crank fastened to the top of a piston-rod, or the 
top of a connecting-rod, cannot give out anything like the 
leverage it represents, though the same amount of steam is 
made use of as if the maximum leverage was continued 
throughout. 

That the actual length of leverage at the maximum point 
must be taken at that point where the crank-pin disunites a 
right angle with the top of the piston-rod; for at the horizontal 
point the pull of the piston-rod draws the crank (partially) 
towards the shaft as well as towards itself. 

Perhaps some of the gentlemen who so ably write on the sub- 
ject will favour me with their ideas as to the loss in employing 
the crank in opposition to a more direct agent, could such be 

SAILE. 





discovered. 

Feb. 13th, 1857. 
[As most of the gentlemen who have written on this subject 
deny that there is any loss at allin the use of the crank, we 
think they will find some difficulty in deciding upon the relative 
advantages of the crank and a more direct agent for transmitting 
They can, however, answer for themselves. } 





power. 
PATENT LAW. 

Sirn,—Allow me, as a Patent Law practitioner, and advocate 
for patent reform, to make some observations for the behoof of 
your correspondents who have recently communicated their 
ideas on the subject, and who do not, I think, properly under- 
stand the rationale of the New Patent Act, or they would not 
write as they do. The Patent Law reformers of the era 1850 to 
1852 came to the following conclusions :— 

Ist. That immediately on application for letters patent, pro- 
tection for a short term should be accorded to inventors, as a 
matter of course, at a trifling cost (if any), provided certain con- 
ditions were complied with by the applicant. 

This was professedly designed to afford inventors the oppor- 
tunity of practically testing their inventions, and obtaming 
capital for completing the patent and bringing out the invention. 

2nd. That the complete letters patent should be dated the 
same day as the first application, and obtainable at a moderate 
cost, if any charge be deemed necessary. 

Now, the new act is compliant to some extent with these pro- 
positions ; but, as regards the first proposition, the stamp duty of 
£5 is too much ; and the term of provisional protection (i. e., si 





months) is notoriously too short to allow very many inventors 
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to accomplish what it was intended to allow them to do; and, 
therefore, it should be renewable when necessary. 

In the second case, the defect appears to be, that, although 
the stamp duties on granting the complete patent are £25, yet 
the further stamp duties of £50 at the third year, and £100 at 
the seventh, have to be paid, making a patent for fourteen years 
cost eventually £175, exclusive of charges for professional 
assistance, drawings, &c. 

Now, the rationale of the present law is this—that not only 
do meritorious inventors of new and useful inventions resort t: 
the Patent Office for letters patent, but also persons who seek 
to patent things that have no right to be patented, because they 
are either not novel or not useful, sometimes both old and use- 
less. Therefore the law, in order to make these persons pause 
and count the cost, has, in addition to the amount paid in the 
first instance, called for further payments, in order to cause 
things so patented to be abandoned forthwith, a course the 
most beneficial in such cases, both for the intending patente: 
and the public. 

However, the present payments of £5, £20, £50, and £100 
are too large; and, for my part, I certainly cannot see that, i 
£25 be considered sufficient payment to cause one to pausé 
when in the full of excitement, as at the outset, why that 
should not be sufiicient for the same purpose three years auc 
seven years afterwards, when a patentee has been spending time 
and money with little or no profit; and asthe encouragement of 
inventors is the primary object of the Patent Laws, it follows 
that every penny exacted from the munnecessarily is exacted 
in contravention of their professed object. 

I cannot help thinking, however, that the complaints against 
the Patent Law would all but cease, if, as I have before suggested, 
seven years’ patents, as well as the fourteen years’ patent- 
were obtainable for a small sum, such as, for a marimum, halt 
the present stamp duties, these patents to be readily renewable 
when proved meritorious. 

As regards the commissioners, unless we are going to give 
them some very different work than they have at present (th 
desirability of which I for one should question) I do not se 
what we want with the “scientific men,” although I do see that 
we want a rota of “ scientific referees” to replace the “scientifi 
witnesses” that at present confuse Patent Law trials, also some 
men of high status (not mere lawyers), for instance, the President 
and Vice-President of the Board of Trade, who would look at the 
commercial and manufacturing aspect of the matter, likewise a 
man well knowing the Patent Law, and its working, as perma 
nent paid commissioner, 

Much has been aaid about the present state of the law forcing 
a poor inventor into the hands of a grasping capitalist, as to 
which, allow me to observe that the law cannot do more in this 
way, than the state of circumstances independent of the law does. 
for it is clear to all who know anything of these matters, that 
the successful prosecution of new inventions usually requires the 
application of considerable capital, irrespective of patent charges, 
and that a pretty certain way to ruin is to commence the work 
ing of a new invention without sufficient capital. In conclusion, 
allow me to remind those who fee] an interest in patent reform, 
that there is a National Patent Law Amendment Association, 
(which was established in 1850) still in existence in London, and 
that if they wish to effect any amendment in the law, they cannot 
do better than join it. 

Your correspondent, Mr. Dunn, is no doubt so far right wheu 
he designates the increase of the safety of patent rights the 
most essential point in pateut reform; but the modus operandi 
that he hints at, as far as I can understand it, I cannot see my 
way clear to support; however, on this point I would desire 
leave to address you further. F, W. Campi. 

Patent Office, 146, Strand. 
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Sir,—Observing several letters in your valuable journal, rela 
tive to the amendment of the Patent Law, allow me to suggest 
what I conceive would meet the greatest evil. Under the old 
Jaw, if the inventor could command the first heavy expense, his 
anxiety was over; the same thing may be said if the fees pay- 
able for the first, third, and seventh years, were all paid at once ; 
but the ability in many cases would be wanting. Of all classes 
of men, unimaginative men, whether poets, authors, or inventors, 
are, generally speaking, the least able to command money ; ana 
the consequence is, they generally sell the child of their inven- 
tion to some monied blockhead, who values the product of th 
brain in proportion to the amount it islikely torealise, and often, 
too often, takes advantage of the needy circumstances of the in- 
ventor, to exact such terms as will leave the inventor without a 
voice in the management of his own property ; and unless these 
terms are complied with, the second, or third, or fourth instal 
ment is withheld: and, driven to the last moment, all is con- 
ceded sooner than lose the patent altogether. I saw a lament 
able instance of this kind lately, where the unfortunate inventor 
had spent six years, and all his property, to complete an iuven- 
tion, and which brought the well-known lines of Moore to my 
mind :— 
“ In the woods of the East, there are insect 
On the brains of the eik, to its ver 
Oh, Genius, thy patrons, more cruel t 
First feed on thy brains, and then 
I think this great grievance may be obviated by depriving the 
patentee of all claim to patent right until he had paid up the in- 
stalment with interest, after having enrolled his specification, 
which would cost nothing; and that manufacturers or vendor 
were p'otected from damages during this lapse; and that when 
the instalment was paid, twenty-one days’ notice should be firs 
given in the Gazette and morning papers, offer which the 
patentee might enforce bis claim; but which, until after the 
twenty-one days, was to be considered the property of th: 
public. Some manufacturer might come to terms with th 
patentee ; at all events, he would not be driven to the las 
moment. Hence, the Government, the public, and the patentee, 
would all be benefitted, and no cruel advantage taken of a man’s 
want of means to frustrate his years of thought and anxiety. 
This should have a retrospect effect. ; SALLE. 
IMPROVED STREET PAVING. 
Sr1r,—Having perceived a variety of articles and communications 
on the subject of the defective state of the street paving of this 
metropolis in your valuable journal, and one from Mr. Austin, 
C.E., in your last number, in which he recommends “the 
laying down of a permanent and safe paving through our main 
streets, which shall be dry, firm, enduring, and not slippery ; easily 
swept and cleansed, and having tram lines of blocks of alternating 
end grain wood and broken granite (embedded in Trinidad 
bitumen) in three or four inch divisions successively, so as to form 
a perfect grip or foot hold for horses, preventing in a great degree 
the rattle of vehicles passing over, and requiring no adaptation of 
wheels or gauges, but merely an imperative law to compel (as on 
London Bridge) the slow vehicles to keep in continuous line, and 
at walking pace, s> as to allow omnibuses, cabs, and othei 
carriages to pass quickiy through our streets. These improved 
mixed materials doing away with the objections to wood alone 
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as a paving surface, viz., that of being slippery, which is caused 
by too large an area of wood being exposed,” &c. &e. 

I beg to observe, sir, these enlightened ideas of your corre 
pondent are, no doubt, well calculated to provide an effectual 
remedy for the manifold evils so generally complained of witl 
recard to the defective state of our street paving; but T cannot, 
it the same time, give him eredit for the originality of the idea 
e valuable improvement thus suggested, in laying down 
locks of alternating end grain wood, and broken granite (em 
bedded in Trinidad bitumen), The parochial authorities of 
Bloomsbury having laid down a specimen of this very descrip 
tion of paving, at the Holborn end of Southampton-street, about 
twelve months since, over which the whole of the traffic of 
Holborn had been diverted, in addition to the heavy traffic 
leading from Holborn to the Euston-square Railway Station, while 
Holborn was being repaired last summer—a traffic that does 
not appear to have made the jeast impression on this beautiful 
specimen of this improved system, which is perfectly free from 
lust, mud, noise, or danger to horses. So satisfied are the paro- 
‘hial authorities of these facts, that they now propose, as T am 
i tending these advantages, in common with other 
is, throughout this great emporium of traflic. 

Concurring most cordially as T do in the various suggestions 
hat have appeared in Tas ENGInger, as to the advantage 
hat would result from tram roads in our streets, and as to th 
inpossibility, at the same time, of adapting the railway wheels 
sary for that purpose to the occasional crossings over ma- 
vidam or granite blocks, I consider that a most important step 
will be gained in favour of tram roads by the introduction o! 
such an improved system as that just deseribed, which will 
idmit of the wheels of railway carriages passing over it with as 
much facility as over an iron rail. 

Should these suggestions tend to forward the objects so ably 
advocated by Tue EnGinrer with respect to mending the ways 
f the inhabitants of this metropolis, it will be encouragement 
for further contributions from your constant reader and humbk 
servant, W. Saurn, C. E. 

Polytechnic Institution, Feb. 17, 1857. 

[We beg to say that we are at this very time having laid down 
at the public expense), before our offices in Bucklersbury, a 
most efficient street tram-way, and of a most original character 
It is composed of blocks of granite which the wheels will traverse, 
ind granite pavement between. As these granite blocks ar 
very smoothly cut and are of considerable solidity, it will bi 
‘eadily perceived that they can be reversed when found neces 
sary. We thought of giving a section, but perhaps the system 
can be understood without. The public is quite at liberty t: 
inspect it (free of charge) and try it when completed, and w: 
wre gratified in being able to believe that neither Mr. Adams 
nor Mr. Wright will lay claim to the invention.—Ep. ] 
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THE ATTRACTION OF GRAVITATION, 

Sir,—It is at present allowed that this phenomenon ceases 
upon the application of heat. If proof is required, let me call 
attention to the cometary world, which is believed to consist of 
bodies in a state of fusion. A body such as our world in a stat 
f fusion would, therefore, be incapable of holding matter on it- 
surface ; all would escape which was not speedily consolidated 
into an igneous mass. Supposing there to have been water on 
the surface of such a body when this took place, it would be 
sonverted into steam, which, escaping, would again be condensed 
ind precipitated upon and attracted by any neighbouring body 
Ibis would account for the scene which took place at the deluge 
A body in this state approaching our world would have produced 
exactly the same effect as was then produced. 

As the density of the earth increases towards its centre, it 
must follow that, taken as a whole, the density of any part is 
greater than that of anything on its circumference ; hence al! 
bodies are attracted to it, not on account of its mass, but of its 
ereater density. As a proof of its increasing density, there is 
the fact of its supporting itself and preserving its shape, which 
it would not do were its density uniform. <A body of uniform 
lensity can only support itself within certain limits; thus a 
piece of timber caunot support itself when produced ad. inf. both 
ways. A dew-drop supports its shape and preserves its globu- 
larity ; but when two or more unite, we have a compressed 
shape. 

If we take a paper box, and, after filling it with water, place a 
piece of paper on its surface near one of its sides, it will not be 
ittracted to it, but may be by a piece of iron, or anything of 
greater density than the paper; but if I fill an iron, wooden, or 
earthenware vessel with water, « piece of paper, or any other sub- 
stance of less density than these, if placed within a short dis 
tance, will be rapidly attracted to their sides, I deny that thi- 
is explained by “ the attraction of cohesion,” and affirm that iv 
is the attraction of gravitation, or principle by which bodies o! 
ny density approach those of greater density, independent ot 
bulk, which produces the above results. 

I have no doubt that I shall soon meet with opponents on 
this subject. J.A.D, 








THE PARKS AS THEY WILL BE. 

Tue dismal appearance which St. James’s Park has put on for 
the last four months is beginning to improve, and the scene 
zives some token of what may be expected when the extensive 

orks in operation shall be brought to a conclusion. Nearly the 
whole of the bed of the lake is now drained and levelled, and 
n the course of five or six weeks, when the present artificia 

yottom has well settled, the whole will be covered with concreie, 
vhich it is anticipated will effectually prevent the growth of vege 
able matter, and will give an easy means of cleansing the whole. 
Were it not for the new bridge across the lake the works woul 
soon be brought to a conclusion ; but on digging the foundation 
or the abutments such a mass of springs has been tapped that 
it has been necessary to keep three steatn engines continually at 
work in order to forr: anything like a solid bottom. This influ 
of water has necessitated the keeping open the cutting whict 
runs on the north side of the lake, and which cannot be filled in 
until the foundations of the bridges are completely settled 

Che erection of a suspension-bridge is of a more difficult charae 
er than the generality of persons imagine. People see the 
ibutments of the bridge, and chains passing over them, which 
support the roadway, but they are not aware of the difficulty ot 
finding means of keeping these chains firmly and securely 
ittached. The modus operandi to the uninitiated may thus suc 
inctly be described :—At some distance beyond the extreme end 
if the bridge a deep excavation is made, below even the founda- 
tion of the abutments of the bridge. At the bottom of this 
excavation an inverted arch, of the strongest material, is con- 
structed, the interior and exterior of which are filled and sur- 
rounded with Portland cement. This forms the table on which 


the principal stone rests, to which are attached the chains. 
Three blocks of granite are then placed above this stone in sucli 
amanner that, without disturbing the whole, it is impossible 
to move the keystone in the slightest degree. Above and around 





these blocks of stone are some 700 or 800 tons of the strongest 








blue lias concrete that can be made. This, in fact, forms one 
solid mass of stone, so that it is physically impossible the key- 
stone can be started The chains thus fixed pass through a 
mall tunnel, called the chain tunnel, and thence over the abut- 
nent of the bridge to the other side, where they are similarly 
ittached. This seems easy enough on paper, but it requires a 
ood deal of engineering skill to carry it out properly. With 
espect to the bridge in question a rather curious circumstance 
vccurred. In digging the foundation the excavators came upon 
. solid bed of peat some 10 feet in thickness, and at the bottom 
was found a layer of greéti moss, in which was imbedded, 
in a capital state of preservation, the antlers of a fine buck, 
which have been carefully preserved as a curiosity. As re- 
zards the bed of peat, the same thing was discovered on digging 
for the Victoria Tower some three or four years ago. The entire 
works in St. James’s-park are expected to be completed by the 
beginning of May, and, as the gardens at Kew are made now to 
produce a large number of half-hardy plants such as geraniums, 
&e., and as also the enclosure has been thoroughly, for the first 
time, drained, the frequenters of the park may confidently anti- 
cipate a vast improvement in its general aspect. While, however, 
so much has been done in St. James’-park, a large amount of 
noney has also been expended in Hyde-park, and to a good pur- 
“ose. But little has been said on the subject, and very few per- 
sons have been aware of what has been going on for the last few 
months, except that they have seen a number of workmen em- 
ployed, and a good deal of dirt and muck. The improvement in 
question will be sure to meet with general approval when it is 
completed, which will be early in May. A new road, or rather 
path, planted on each side with shrubs, is being made from the 
marble arch to Victoria-gate. It will be, when completed, more 
than three-quarters of a mile in length, and will be the finest 
walk which the metropolis will be able to boast of. While 
making this new road one of the workmen discovered a mass of 
valuable gold coins ; so valuable, indeed, that he has not been 
seen since. The hew illuminated clock at Hyde-park corner has 
been set up, in order to judge of the effect previous to its prin- 
ciple being adopted in the monster clock in the Palace at West- 
minster, The dials of illuminated clocks have hitherto been of 
sround or opaque glass, with gilt numbers and gilt hands. A 
new material is now used, whieh appears to answer admirably. 
Che glass, instead of being ground, is coated with white enamel, 
with dark blue fiumbers, the hands being of the same colour. 
in the daytime the dial presents a solid appearance, like that of 
in ordinary wateh, and at night, with a light behind it, the dial 
presents a much tnore even and clear appearance than ground 
slass. Those who are desirous to know what the future appear- 
ince of the great clock will be cau satisfy their curiosity by ex- 
unining that at Grosvenor-gate. The great clock is expected to 
be in motion, with its concomitant bells, before the session 
closes.— Observer. 


Raitway Any Canan Coat Trapes or Lonpox.—The following 
abstract from authentic documents shows the quantity of coal and 
coke brought by railway and canal into the London district, and 
entered at the coal-market from July 1 to December 31, 1856:—July, 
per Great Northern Railway, 39,376 tons 13 ewt.; London and 
North-Western, 34.736 tons 7 ewt.; Eastern Counties, 10,862 tons ; 
Great Western, 4.620 tons; South-Eastern, 127 tons 14 cwt. Total 
per rail in July, 89,722 tons 14 ewt; corresponding month last year, 
30,711 tons 13 ewt.; increase, 9,011 tons. August, per Great Nor- 
thern, 54,735 tons 13 ewt. ; London and North-Western, 41,358 tons 
16 cwt; Eastern Counties, 6,797 tons 13 ewt.; Great Western, 3,847 
tons; South-Eastern, 720 tons 14 ewt. Total per rail in August, 
* 37,459 tons 16 ewt.; corresponding month last year, 87,197 tons; 
increase, 20,062 tons 8 ewt. September, per Great Northern, 52,688 
tons; London and North-Western, 38,801 tons 19 cwt.; Eastern 
Counties, 8,863 tons 11 cwt.; Great Western, 7,444 tons; South- 
Eastern, 1,289 tons 9 ewt. Total per rail in September, 109,486 
tons ; decrease, 3,533 tons 17 ewt. October, per Great Northern, 
69,837 tons 17 ewt.; London and North-Western, 42.278 tons 17 
ewt.; Eastern Counties, 10,668 tons 17 ewt ; Great Western, 5.771 
tons; South-Eastern, 234 tons 6 ewt. Total per rail in October 
28,785 tons 17 ewt.; corresponding month last year, 105,147 tons 
10 ewt.; increase, 7 ewt. November, per Great Nor- 





23.592 tons ¢ 
thern, 54,287 tons 4 ewt.; London and North-Western, 43.766 tons 
16 ewt.; Eastern Counties, 9,891 tons 12 ewt.; Great Western, 4,901 
tons ; South-Eastern, 987 tons 6 ewt.; South-Western, 102 tons 
15 ewt. Toial per rail in November, 113.936 tons 13 ewt.; 
corresponding month last year, 125,724 tons 1 ewt. December 
per Great Northern, 46,179 tons 19 ewt.; London and North- 
Western, 41,925 tons 7 ewt.; Eastern Counties, 9,622 tons 6 ewt.; 
Great Western, 3,528 tons; South-Eastern, 786 tons 3 ewt. Total 
per rail in December, 102,041 tons 15 ewt.; corresponding month 
last year, 131,351 tons 10 ewt.; decrease, 29,309 tons 15 ewt. Total 
vy rail from July 1 to December 31, 1856, 651,433 tons 14 ewt.; cor- 
esponding period last year, 643,192 tons 18 cwt., increase, 8,240 
tons 16 ewt. Total by rail from January 1 to December 31, 1856, 
246,299 tons 4 ewt.; corresponding period last year, 1,137,835 tons 
7 ewt.; increase in the year 1856, 108,463 tons 17 cwt. The entries 
by canal during the half-year ending December 81, 1856, were as 
follows :—January, 1,575 tons 15 ewt.; corresponding month last 
year, 2,327 tons 5 ewt.; decrease, 751 tons 10 ewt. August, 1,677 
tons; corresponding month year, 2,335 tons 5 ewt.; decrease, 
658 tons Sewt. September, 1,966 tons 5 ewt.; corresponding month 
last year, 1,893 tons 15 ewt.; increase, 62 tons 10 ewt. October, 
2,955 tons 5 ewt.; corresponding month last year, 2,046 tons 10 
cwt.; increase, 908 tons 15 ewt November, 2,594 tons 15 ewt. ; 
sorresponding month last year, 2,502 tons 10 cwt. ; increase 292 tons 
> ewt. December, 2,002 tons 15 ewt. ; corresponding month last year, 
1,769 tons 10 ewt.; increase, 233 tons 5 ewt. Total quantity by 
‘anal from July 1 to December 31, 1856, 13,824 tons ; corresponding 
period last year, 12,674 tons 15 cwt. ; increase, 1,150 tons. Total by 
canal from January | to December 61, 1856, 25,401 tons; total 
juantity inthe year 1455, 23,250 tons 13 ewt.; increase in the year 
i8o6, 2,160 tons 7 ewt. ; which, added to the increase by rail, makes 
i total increase in the past year of 110,619 tons 4 ewt. 

Epucation ix THE CoaL AND Iron Minine Districts.—Regula- 
tions havejust been established by the Coal and Lronmasters Association 
of Nottinghamshire, Derbyshire, and Leicestershire awarding prizes 
in elementary mining schools in those counties, whether under the 
inspection of Government or not, provided they are approved of by a 
member of the association. The project has been commenced under 
‘avourable auspices, and the oflicers and committee include noblemen 
f influence in the three counties. The object of the association is to 
induce parents to keep their children at school longer and more 
regularly than is at present the custom, and to hold out to them an 
additional motive to diligence and good conduct. The conditions of 
competition for boys are that they shall have attended an elementary 
school for two years, and that they shall have a certificate that they 
have attended such school for 176 days in each year, and possess a 
good character for religious knowledge. Girls are ex to 
possess a good knowledge of needle work and the making of female 
clothing. There is to be an examination of the candidates in the 
month of June next in Derby, and the amount given is not to éxeeed 
£100, which will be distributed in sums of £3, £2, and £1, aecordin 
to the proticiency of the did A handsomely prin corte 
ficate will be given to each successful candidate, certifying the prize, 
which will be a valuable testimonial to employers, and the amount of 
the prize will be invested in the saving’s-bank to the eredit of the 
successful candidate, and given up at the end of two years. Should 
the candidate die before the expiration of that time, then it will be 
handed over to his or her parents. 
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Tirse improvements relate, Firstly, to brick machinery in which a 
serieof moulds are traversed by a ‘ mangle-wheel motion,” and 
consists in. an arrangement whereby the driving parts are adjustable 
to the angle required by the motion of the pinion in the mangle 
wheel. Another part of the invention applies particularly to the 
machinery patented by James McHenry, 25th July, 1852, and con- 
sists, Firstly, inthe use of apparatus for loosening the bricks in the 
moulds previously to their being finally forced out and removed ; also 
in an arrangement of apparatus for preventing the pistons torcing 
the clay out of the moulds, should the same not have been properly 
tilled. 

Vhe of the invention is shown in Fig. 1, which is 


first part 


an elevation of the “ mangle-wheel motion” and driving ap- | 


paratus. ‘The pulley to which motion is communicated from 
the prime mover ts shown at upon the axis of which 
is a pinion 4, taking into a wheel e, mounted upon a shaft ¢d, 
the other end of which carries a pinion ¢, in gear with the 
usual mangle wheel f. The pulley a, pinion 4, and wheel ec, are 
mounted in a frame y, the two side parts of which are united by cross 
pieces 4, and these are provided with centre pins 7, situate within 
centre pins 4, attached to stationary parts. As the pinion ¢ changes 
from inside to outside of the mangle wheel /| or vice versa, the 
position of the shaft d will as usual be required to assume different 
angles, and this it is permitted to do by causing the frame g, A, to 
turn within the sockets 4, and as the driving parts a, b, ©. move 
therewith their correct relative positions will be maintained. 

The second part of the invention is shown at Fig. 2, which isa 
partial section of a mould table, and certain parts connected with it. 
The bricks moulded according to the usual machinery, which is not 
shown, are represented at @, and the pistons for forcing them upward 
at 6: as these travel onward, the rods ¢ thereof arrive in contact with 
a roller ¢, and they are thereby moved a certain distance upward, 
so as to loosen the clay within the mould, as shown at /*; the onward 
motion of the table then carries them beyond the roller, and allows 
them to fall by their own gravity, ready to pass on to the bar h, by 
which they are elevated for removal. This bar is shown constructed 
with a projecting rib for positively drawing down the pistons, ac- 
cording to the patent of John Platt, dated 19th October, 1854. The 
third part of the invention is also shown at Fig. 2, the bar for ele- 
vating the moulds is shown at 4, mounted upon vibrating levers e, 
to the centre jof one of which is affixed a second lever f, carrying 
at its upper end an anti-friction roller g. Upon the mould table is 
mounted a bell-crank , h*, so as to turn freely upon a centre pin, 
but it is prevented from doing so in one direction by a fixed stud i. 
As the table moves onward the part A* arrives in contact with the 
roller g, thereby causing the levers (/; ¢,e, to turn upon their centres 
and elevate the bar as usual; but, suppose that the attendant has 
observed the moulds to be imperfectly filled, he turns the bell-crank 
h, A*, upon its ceutre, so that the part A* rests upon the stud i, then 
the part A being removed from the plane of the roller g, no elevating 
of the bar will take place. 
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WELL’S GOVERNORS OR REGULATORS. 
PATENT DATED 8TH JuLy, 1856. 


screws of vessels. ‘The globe is mounted on a rod of metal C, that it 
touches only by two narrow collars a, 4, so as to diminish the friction. 
The rod C has a screw cut upon it, the thread of which is coarse, and 
which turns in a corresponding thread cut in the collar’. D, D, two 
oil cups, fixed to the frame E, supporting the rod, receiving a rotary 
motion by means of the pulleys F, connected to the driving shaft by a 
band or cord. If preferred, the rod may receive its motion with bevel 
gearing. The vanes being inclined at an angle of 45 degrees (more 
or less), receives from the aira resistance (which may be regulated by 
the inclination of the vanes), and cannot turn at the same speed as 

















the rod. The difference in speed causes the globe to ascend, and its 
| own ‘weight causes it to descend when the movement of the rod is 
diminished. The globe A in ascending and descending operates a 
lever, the extremity of which is engaged in the annular notch G ; the 
| lever may be connected to the throttle valve of a steam engine, or 
otherwise, in any convenient manner. The two stops c, d, being tixed 
only by adjusting screws, may be placed higher or lower, and so 
| regulate the space reserved for the movement of the globe A. The 
sensibility of this governor may be greatly increased by making the 


The accompanying illustration shows the construction of this inven- | vanes move in water, and by reason of their inclination would ascend 
tion. A is a globe bearing two or more vanes B, nearly similar to the | in the liquid in a similar manner as the screws of vessels advance. 








| like the present. 
| starvation in London, while independence and a hearty welcome 
await them in Australia. Surely their relief is a national object. Is 


| in the Times: 


DAVIES’ APPARATUS FOR MEASURING THE 
LEAKAGE OF VESSELS. 
PATENT DATED 2]stT JuNE, 1856. 

Tunis invention which it is proposed to call “ the hydro-pneumatic 
leakage meter,” is designed for the purpose of ascertaining and indi- 
cating the amount of leakage or depth of water in the hold of a 
vessel. The principal feature of novelty in the invention consists in 
giving motion to an index for showing the depth of water in the 
hold of a vessel by the compression of air within a tube by the rising 
of the leakage water. The lower end of the said tube is immersed 
in the water, and reaches down to nearly the bottom of the hold, 
and its upper end extends to a convenient height in the cabin or 
other suitable part of the vessel. 














W LRA 
SSS ~ SASS 
SAL ' 
WS ‘ im) M 
} af / 
IX Ff ea Ts ®, 
| o Ty 
| me 
} < 
IN LZ 
/ % 
/ SY 
S iieka c J 
+ | N 
s 
R \ | NY 
N .. He 
t \ rd ”y ~ SS 
S < - / NS 
fl = f SY 
‘ \ Zz Ds ) Xx J \ 
N ~~ c ? NS 
\ "Rag “| SY 
—— * i \ 
r | | S 
H Mi | 4 
NS th itt i WWW 
Y ' / | i y 
y iY 
y; HV 
/ Ni | fp 








SSSSSsSssssss&= 











The illustration shows a vertical section of the apparatus. <A is a 
metallic tube, which extends downwards nearly to the bottom of the 
hold of the vessel. The upper part of this tube is formed into a 
chamber B, part of the exterior surface of which at } is reduced in 
diameter, aud has a screw thread cut upon it to allow of the nut C 
being screwed down upon it. The nut C has an interior flange c 
upon its upper edge, of about the same internal diameter as the 
chamber B, and its exterior surface is made to coincide with the 
exterior surface of the chamber B, so that the two, when screwed 
together, shall present a plane surface on the outside. D is an india- 
rubber spring of a circular bellows form, composed of one or more 
sections of double diaphragm-shaped plates, the lower plate d being 
of rather larger diameter than the other, so as to allow of its outer 
edge being embraced and secured by the flange e of the nut C, which 
also makes an air-tight joint. The top plate d* of the spring is 
made entire to prevent the escape of the air. This method of con- 
structing the elastic spring allows of a greater amount of motion 
than could be obtained by a spring made of a single plate of india- 
rubber, without making the same inconveniently large. E is a 
standard secured in an air-tight manner to the upper plate d* of the 
spring; the upper part e of this standard is formed into a toothed 
rack, which gears with a spur pinion F. and gives motion to it. The 
pinion F is keyed upon a shaft or arbor , the other end of which 
projects through the dial plate G, and carries an index or pointer H. 
I is the exterior casing of the apparatus; and K is a bracket by 
means of which it may be secured in its position in the cabin or other 
part of the vessel as desired. Each instrument is tested by attaching 
to it the length of tube required to reach the bottom of the hold of 
the vessel, and inserting the same ina test pipe closed at the bottom, 
and furnished with apertures at each foot of its height, which is then 
tilled with water to the level of the extreme height to be indicated 
on the dial. The compression of the air within the tube A and 
chamber 5 by the rising of the water in the former, causes the spring 
D to elongate, and raise the standard E, thus causing the pinion F 
and pointer H to revolve; the indication is then marked on the dial, 
and the water let out of the test pipe to the next foot in height, and 
the dial similarly marked, and so on until the water reaches the 
bottom of the tube which gives the zero indication ; or the operation 
may be reversed, commencing with zero and adding a foot of water 
at a time until the desired height is indicated. A coiled spring may 
be connected to the pinion shaft to assist the retrograde motion o 
the index (a stop being placed on the dial to prevent the index from 
going back beyond the zero indication), or a counter weight may be 
attached to the standard E. for the same purpose if desired; but in 
practice they are found unnecessary, as the elasticity of the india- 
rubber spring is amply suflicient for the purpose. 


Tue Unemrioyep.—The following remarks by A Citizen appeared 
“Js nothing to be done for the unemployed artisans ? 
Your suggestions for their emigration are unattended to. The Govern- 
ment makes no sign. Perhaps the Government is right not to take 
the initiative, but it may fairly be called upon for aid in an emergency 
Many thousand workmen are on the brink of 





it too much to expect that the Government should give them a free 
passage. Could not the Government, the Emigration Board, and the 
public combine in carrying out some such plan as the following :— 
1, the Government to provide ships ; 2, the public to provide outfits ; 
3, the Emigration Board to select the emigrants. The Emigration 
Board, following their ordinary rules, would prevent the emigration 
of untit persons, and afford a guarantee to the colony that none were 
sent out but those whose services were required there. The expense 
of outfits might be met by a subscription. There is no want of 
sympathy for the starving artisan, whose kit has been reduced to the 
lowest ebb—it only needs to be properly directed. Let public atten- 
tion be drawn to this subject and I am satisfied that an appeal for 
help would be liberally answered. A committee might then be formed, 
and two or three practical men be appointed to manage the work of 
furnishing outfits for those —— by the Emigration Board. But 
first the question must be asked of the Government, will you give these 
people a free passage? 
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TO CORRESPONDENTS. 


An Apprentice (Manchester).—We do not know what book you require except 
you mean one on boilers. The volume in Weale's series is the best for the 
price charged, whichis only 1s. You can get it of Thompson, the bookseller, 
of Manchester. 

F. W. (Wednesbury).—TZhe number of the patent is 1,305, and it is dated 2nd 
June. You will find the address in the list of Provisional Protections. 

A STRANGER IN Lonpon.— Your letter shall appear maut week. 

W. B. (Blackpool).— We will reply next week. 

R. H. (Gloucester).— You can obtain the necessary forms from the Patent Office, 
Southampton-buildings, Chancery-lane. The stamped form for Provisional Pro- 
tection costs £5. You should get a friend to obtain them for you, or write to 
the office, enclosing the cost of stamp and postage. 

FE. S. A. (A Constant Reader).— ext week. 

W. L, B.—We believe they cannot be repaired at ail. 
inquiries of the same kind. 

J. A. D. does not conform to our rule, by sending his name and address, It 
is not necessary that it should be published, bui it is a wholesome rule Srom which 
we do not care to deviate, 

Inquinis.—The address of this gentleman, who made inquiries last week upon the 
arrangement of iron works, has been mislaid. We havea letter for him at 
our office; if he will send his address it shall be forwarded. 

A. M. (A Constant Reader) — We will again scarch the lists next week. 

L. C. E.— You must not be in a hurry. Everything that is done well takes time. 
We have not forgotten it, Jn Suture we shall make no promises, as the ardour 
of some of our readers positively distresses us. 

Cc. B. (Commercial-road).—The numbering of the pages is unfortunately defec- 
tire. The letter-press is, however, complete. As the apparant want of four 
pages may be a continual scurce of veration ta some of our readers, they should 
write on the 506th page “here follows page 511.” 

W. R.—/f the specification has been published we will furnish you with an 
abstract, As to vour second question, we will unguire. 

R. H. 8. (Bradford).—-The tables were received, We will reply fully net week, 

We are compelled to postpone the publication of answers to several correspon- 
dents, We will endeavour next week to replu to all questions not yet disposed of. 


We have had several 





SPEED OF ENGINES, 
(To the Editor of The Engineer.) 
Sir,—I beg to express my thanks for the kindness of “ The Old Engine ” 
and “Veritas,” for their exposition of my inquiry. No one can doubt 
their correctness in calculation with regard to the equal power, providing 
they make the same number of revolutions. 

But how is it that a four cylinder engine, having double the area of 
piston with only half the stroke of the other, should perform only half the 
speed, or travel 4 feet while the other does 8 feet in the same time. Does 
the leverage of the cranks make the equivalent. This is the point I wish 
explained. JoserH Maas. 

17, Brougham-place, Chatham, Feb. 14, 1857. 


HEATING WATER OF BOILER. 
(To the Editor of The Engineer.) 

Sir,—There is in our neighbourhood a flour-mill, driven by water power 
when there is sufficient, at other times by a 12 or 14 horse power steam 
engine. The water tank that supplies the boiler holds something like 
500 gallons of water. Now I want to heat this before going into the 
boiler. The exhaust pipe is 2 inch wrought iron, and there is not more 
than 2 feet from the cylinder to the brick flue, where it passes into it. 
Wouk it answer my purpose to turn this pipe into the tank in order to 
gain my object? The tank is situated 14 or 16 feet from the nearest 
point I could start the exhaust pipe from. Can you suggest any better 
method for heating the water. 

Sandgate, Feb. 17th, 1857. Oo. A. R. 
{We see nothing to prevent the steam being advantageously blown into the tank. 

Some of our readers can perhaps advise our correspondent how to act for 

the best.) 





PELLET HOLES IN PIG IRON, 
(To the Editor of The Engineer.) 
Sir,—I should feel obliged by any of your numerous readers answering 
the following question :—What is the reason that frequently when pig 
iron is broken there appear what furnace men term pellet holes, which 
are quite smooth and bright? Sometimes a pellet is found in one or 
more of the holes quite loose, and so hard that a file will not touch it. 
The worst of it is, when re-melted it appears the same in the casting, if it 
is turned or bored. A remedy for the above would be a great benefit to 
any machine or engineering factory, inasmuch as a vast quantity of half 
finished work is thrown on the furnace annually from this very cause. 
Manchester, February 17th, 1857. J. W. O. 





MARINE GLUE. 
(To the Editor of The Engineer.) 

Sir,—Some time, from 1840 to 1845, I have an impression there were 
some experiments made (I think at Woolwich) with a cement which at 
the time, if my memory is correct, was called marine glue, that would 
stand moisture or water. Logs of wood being cemented together with 
this glue were fired at by some guns, and I think it was stated at the time 
that these logs splintered and fractured everywhere except in the cemented 
parts. 1] have looked over such works that are within my reach, but have 
not been fortunate enough to meet with its composition and application. 
Perhaps some of your readers could inform me where I can meet with 
any description of it, or tell me what it is composed of. 

Rochdale, 18th Feb., 1857, James Bevay. 
[Marine glue can be purchased, and with it are supplied instructions for its 

uae, a 

POWER OF ENGINES. 
(To the Editor of The Engineer.) 
Sir,—-Perhaps some of your correspondents will inform an ignorant man 
whether the increased length of the cylinder adds to the power of the 
engine in the same ratio or in what proportion? And whether the power 
of an engine is calculated from the area of piston alone, or from the 
length of cylinder and area of piston combined, as the letter of “ Veritas,” 
of the 2nd of February, puzzles me much on this head. 

Feb. 19th, 1857. E. 
[We cannot understand how questions of the kind above stated can be seriously 

put. Of course the power of an engine depends upon the capacity of the 

cylinder, that is if a proportionate quantity of steam be used, or if the same 

quantity be more expanded. We have no time to go into the details of such 

questions, the answers can only be general ones, and we are often fearful of 

being misunderstood from this cause. Perhaps some of our readers will give a 

more complete reply to our correspondent. 


RAILWAY SUSPENSION BRIDGES. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents inform me whether any railway 
suspension bridge has failed in America, and if so, on what construction 
it was ? — L. C. E. 
WHERE SHOULD ENGINEERS EMIGRATE TO? 
(70 the Editor of The Engineer.) 

Sir,—1I have a relative, a qualified civil engineer, who is anxious to go to 
one of the colonies to set to work. Perhaps some of your readers can 
answer the following questions :— 

1. Which is the best colony for an engineer ? 

2. Where, in the colonies, have the Government employed engineers or 
surveyors ® 

3. How have they employed them ? 

I ask these with special reference to Canada, hoping if you cannot give 
me this information that you will inform me where I can best seek for it. 
Cavan, Feb. 17th, 1857. —_—_— Q2 U. E 
MEETINGS FOR THE WEEK. 

IxstrrcTion oF Civ. Enoingens, Tuesday, February 24, at 8 p.m.— 
“On Chain Cable, and Timber Testing Machines,” by Mr. T. Dunn, 

Society or Arts, Wednesday, February 25, at 8 p.m.—* On the Factory 
or Half-time System of Education, and its General Application,” by Mr. 
Alexander Redgrave. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
ts half-a-crown; each line afterwards, sirpence. The line averages eleven 
words. Blocks are charged at the same rate for the space theu fill. 








- THE ENGINEER. 


FRIDAY, FEBRUARY 20, 1857. 


NOTE BOOK. 
BOILER INCRUSTATIONS. 

THERE are certain truths associated with every trade and 
profession with which all parties interested should be fami- 
liar, and it often happens that from that very familiarity 
with the operations of one or other of these truths in con- 
nexion with his trade that a person will consider himself 
quite master of all its doctrines and theories. It is only 
when some person is bold enough to hazard an assertion at 
variance with his received belief that the so-called practical 
man is startled and for a time perplexed. One of these same 
subjects is the effect of incustrations in our steam boilers. 

A few weeks ago a correspondent expressed his fears for 
the safety of a boiler in consequence of certain incrustations, 
and sought aid of experience to guide him. Another cor- 
respondent, Mr. Williams, answers with the greatest con- 
fidence, that there is no danger to boilers from this cause, 
and that incrustrations being good conductors of heat, they 
do little, if any, harm—ano harm if the incrustration be of a 
particular nature, 

This assertion is so far at variance with all previously 
| formed opinions, that, proceeding from such a quarter, it 
| has excited quite a commotion amongst our readers; and 
although few would have noticed the first inquirer after a 
remedy, we see there is no lack of interest taken to 
maintain a preconceived opinion, and we rejoice in this, for 
it has been well said, “ the agitation of thought is the be- 
ginning of truth.” And when Mr. Williams asserted that 
incrustration is a good conductor, and does not attect mate- 
rially the usefulness of a boiler, he was taking the most 
effective means of exciting attention towards this most im- 
portant question. 

So much importance do we attach to a proper knowledge 
of the effects of, and remedy for, incrustation, that a great 
part of our very first number was occupied by a review of 
the whole question (written by Mr. Napier), and in offering 
a few observations now, we purpose going at once to first 
principles, leaving our readers to judge for themselves as 
to their proper application. 

But if, in commencing an arguinent, it be a good thing 
to define one’s terms, it is perhaps scarcely less advisable 
that we should clearly understand what we are discussing ; 
for it is no impossible or unfrequent case that, after a great 
deal of talking and a great deal of writing, and a great 
deal of explaining, no differences of opinion are found to 
exist—that all®the pother has arisen from an absence of a 
clear understanding in the outset. Mr. Williams starts by 
replying to the proposition of “ Acrigenctes,” “ that, were 
the seale in the boiler suddenly to become loose, there would 
be great danger of explosion by the water coming into 
sudden contact with the heated plates ;” and avers that no 
such evil would arise because scale “is an absolute and 
good conductor of heat,” and we take it that this is really 
the question at issue. Now, what does Mr. Williams 
mean? He says scale is “an absolute and good conductor 
of heat,” but he does not say as good a conductor as iron, 
Lead and tin are “ absolute and good” conductors, but as 
Mr. Williams avers that scale is innocuous, we must suppose 
him to believe that it is really as perfect a conductor as 
iron, for clearly if it be a less perfect conductor it cannot 
be innocuous. 

Now if we take a series of small flat-bottomed vessels, 
made of the following different substances, and filling 
them with water, place them upon a plate of iron kept at 
a heat of 300° Fah., and allow them to remain on the plates 
till the water boils, it will be found that a different length 
of time will be required in each case for this to be accom- 
plished, varying according to the different rate cach material 
composing the vessel will transmit the heat to the water. The 
water in the gold vessel will boil first, then in rotation the 
silver, copper, iron, zine, tin, lead, marble, chalk, gypsum, 
and plaster of paris. ‘The relative position held by these 
bodics as conductors of heat has been demonstrated by 
experiments as under :— 











Gold... ... 1000 Iead ... 1796 
Silver ... 973 Marble 23°6 
Copper ove Chalk ... 931 
Iron Gypsum... = 120 
Zine 2 ee 70 
Tin 303°9 


Supposing, for illustration, we take a copper vessel of 
one quarter of an inch in thickness, and say that it requires 
10 seconds for the heat to be transmitted through it to the 
water, then an iron vessel of the same thickness will take 
24 seconds, so that if a plate of iron of this thickness be 
placed in close adhesion with the copper, then the heat 
will require 34 seconds to travel through it. A marble ves- 
sel of the same thickness will take 380 seconds, and a chalk 
vessel will require 464 seconds, so that an iron vessel with 
an incrustation of carbonate of lime one quarter of an inch 
thick will have its conducting power for heating water re- 
tarded from sixteen to twenty times. A vessel of gypsum 
will require, at the same rate as above, 748 seconds to allow 
the heat to pass through it, and one of plaster of paris 1283 
seconds ; so that an iron boiler with an incrustation of sul- 
phate of lime one fourth of an inch thick will have its 
conducting power retarded from thirty-one to fifty-three 
times. These are the two substances that compose almost all 
incrustations. Now we confess that with these facts before 
us we cannot understand Mr. Williams when he asserts 
that scale is harmless. We set aside altogether the possi- 
bility of incrustation filling up the water ways—about that 
and the inconvenience of mud deposits we all agree ; but we 
take and give him the benefit of perfectly formed, hard ring- 
ing, closely adhesive scale, such as he seems to delight in, and 
we declare that unless he will deny the truth of the table 
we have given, we do not think he can sustain his position 
at all, for we see that whatever retards conduction wastes 
time and fuel, and if to save the former the fire is urged and 
the heat rapidly increased, the iron of the boiler will be 
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exposed to great danger of burning, and therefore, as this 
result (burning) has a tendency to weaken a boiler ar we 
suppose this tendency will not be denied), such will be the 
effect of incrustation. 

Mr. Williams has taken exception to our remarks on the 
thickness of boiler plate, and contends that it is quite im- 
material how thick the plate may be. Surely he cannot 
be serious? We are not inclined to make any play about 
words, but are content to accept his own mode of putting 
the question, that it is not the amount of heat that the 
iron hes to transmit, but the amount that the water will 
take up, with which we have to deal. Granted that it 
be so, does it not necessarily follow that the thinner the plate 
and the nearer the water is brought to the fire the better ? 
And that as iron is a good conductor of heat and water a 
bad one, that the outer surface of a thick plate must be 
maintained at a very much higher temperature than the 
inner surface, simply because the water will not take 
the heat as rapidly as it is absorbed by the metal. We 
“an conceive it quite possible—in fact, there can be no 
doubt about it—that a plate of considerable thickness may, 
under certain conditions, be brought to a cherry red 
heat on the outer surface, with of course a gradually 
lessening temperature to the water. Why does not 
Mr. Williams try the experiment with the pewter pipkin ? 
He is fond of practical demonstrations, and we know he 
has a capital laboratory at his hand. 

In connexion with this subject, we refer to the question of 
another correspondent, as to the crystallisation of boiler 
plates. Every mechanic knows the effect of chilling iron. 
This process hardens the surface by giving it a crystalline 
structure, the axes of the crystals being in the line of 
the transmitted heat by the cooling. Now, suppose a 
boiler with a thick crust of sulphate of lime upon it (which 
is itself always crystalline, with the axes of the crystals 
parallel with the heat current), and suppose the fire pushed 
on to bring the water to boil, the iron plates of the boiler 
may be heated to redness before the water reach the boiling 
point. Should a portion of this crust loosen, and allow a 
sudden rush of water to the hot plate, a “chilling” effect 
will be produced, and a tendency to crystalline structure. 
Generally speaking, this will be the only evil effect, in our 
opinion, likely to arise from a detachment of scale, for we 
do not place much store on the suggestion that explosions 
occur from this cause. 

We believe the only effectual remedy or prevention of in- 
crastation to be in the use of condensed water. Bringing 
the water to a boiling point before using it is no remedy at 
all, for incrustation is the result of a continuous action, and 
is not a sudden precipitation or coagulum. It proceeds, in 
fact, from the continuous alteration in the chemical combi- 
nations ; as the water is evaporated a given quantity of the 
salts hitherto held in solution is precipitated, and this pro- 
cess of evaporation and precipitation goes on to the last 
gallon. The man who shall invent the most convenient and 
effective apparatus for providing distilled water for boilers 
will have done most to deserve the thanks of the community, 
as far as the removal of this evil is concerned. 





STEAM ENGINES IN LANCASHIRE. 

Wr now propose to offer a running commentary on Mr. 
Longridge’s report, as it concerns the engines themselves 
under the inspection of the Manchester Association ; and 
at the outset we have to dissent from Mr. Longridge’s 
doctrine, on the generation of steam of low and high pres- 
sures. “It has been satisfactorily proved,” he says, “ that 
the quantity of fuel required to evaporate a given quantity 
of water increases with the pressure, that is to say, it 
requires more fuel to evaporate a given weight of water 
under 60 Ib, than under 10 Ib. pressure.” Now, we want 
to know who proved it so, and why it should be so? for 
we hold, on the other hand, that the quantity of fuel re- 
quired to —— a given quantity of water Is practically 
constant at all pressures. Let us, in the first place, loo 
at the elements of the question. Steam of 60 Ib. sensible 
pressure (above the atmosphere) has a sensible temperature 
of 307°5° Fahrenheit, and the total heat of the steam is 
1,208°. Steam of 10 Ib. pressure has a sensible tempera- 
ture 240°2°, and its total heat is 1,187°. Now the duty of 
fuel consumed in evaporating these two steams, is to impart 
as much heat to the water, or say aqueous particles, as is 
measurable by the difference of the ordinary temperature 
of water, which may be taken at 60° and 1208°, through a 
range of (1,208—60=) 1,148° in the case of 60 Ib. steam ; 
and 1,187° through a range of (1,187—60—) 1,127° in the 
case of 10 1b. steam. Thus, the quantities of heat to be 
thrown into the water are respectively 1,187° and 1,127° for 
60 Ib. and 10 Ib. pressure, the difference of which is 60°. 
So that, with respect to 10 Ib. steam, there should be re- 
quired about one-nineteenth more fuel to make 60 Ib. steam, 
or about 5 per cent. more. But, in usual practice, the tem- 
perature of the gases of combustion on Roslin the flues 
is much higher than the sensible temperature of the steam ; 
and we cannot, without authority from actual practical 
data, assume that there would be even 5 per cent. 
more fuel required for the higher pressure. We cannot re- 
call to our recollection any experiments made for the speci- 
fic purpose of testing the consumption of fuel for steam of 
different pressure, more recently than those of Josiah 
Parkes, made ten or twenty years ago; and he found what 
we should have expected, that there was no practical 
difference in the quantities of fuel consumed in evaporating 
water into steam of various pressures. Mr. Longridge 
should further take notice that the difference of total heat 
of steam of different pressures becomes less as the pressure 
rises. For instance, the excess heat of 110 Ib. steam, the 
total heat being 1,219°, is only 11°, or less than 1 per cent. 
more than that of 60 Ib. steam, though it is as much above 
60 Ib. steam in pressure as 60 Ib, steam is above 10 Ib. 
steam. We should, however, be glad to be put in posses- 
sion of the data on which Mr. Longridge’s assertion is 
based. 

We are glad to observe that Mr. Longridge boldly advo- 
cates the practice of closing the exhaust at some distance 
from the end of the stroke, in order to reserve a cushion of 
steam to receive and reverse the piston, and also to soften 
the action of the steam admitted for the next stroke. There 
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is a widely spread fallacy abroad that the exhaust should be 
kept open by all means 'to the end of the stroke, in order to 
reduce the back pressure and promote economy of fuel by 
increased efficiency of ste am, as measurable on the indicator 
diagram. Now there is, in the first place, the obvious me- 
chanical advantage derived from the cushion of reserved 
steam gradually compressed in absorbing the momentum of 
the piston and other reciprocating parts, and relieving the 
bearings of excessive steam; the benefit of this is consider- 
able, and Mr. Longridge mentions that, for want of an ap- 
propriate adjustinent of the slide-valve to effect this object, 
fifteen of the engines under his inspection have broken 
down in the course of the past twelve months. But, in the 
second place, there is not, as some contend, any loss—we 
shall not say of power—but of economy incurred by the ar- 
rangement for cushioning by the compression of exhaust 
steam; for, though undoubtedly the area of p ower or effec- 
tive pressure measurable on the indicator diagram is reduced 
by the cushioning process, there is, proportionately, a por- 
tion of steam thus reserved within the cylinder in store for 
the next stroke, and by this amount of steam the expendi- 
ture of fresh stcam from the boiler is economised. Jt would 
not be a difficult process to show that the reduction in the 
consumption of steam is practically in the ratio of the re- 
duction of the area of cticctive pressure; and, therefore, 
what we have really to contend with, in cushioning the 
exhaust steam, is the reduction, by so much, of the working 
capacity of the cylinder. But engineers should not haggle 
at small difficulties ; and what, think you, is the remedy ? 
—simply to make the stroke or the diameter of the cylinder 
an inch or two more than otherwise. We are, then, not at 
all prepared to accept implicitly the statements of engineers 
who prefer to save—how much? theusual 25 per cent. which 
is the regular thing—by keeping the exhaust open to the 
end of the stroke, and prolonging the expansion of the 
steam to the verge of the return stroke. A little less pre- 
judice and a little more ace knowledge of principles 
would prevent many from going astray, and wasting their 
cnergies and mcans on phantoms. 
At the same time we cannot coincic 
in his explanation of the 
pressures frequently observed to exist in the boiler and the 
cylinder, * This arises,” he says, * partly from errors in 
the arrangement of the valves. In order to work more ex- 
pansively and ecouomise fucl, it is usual when slide-valves 
the lap or cover of the valve, 
that it may close earlicr; but when this is done it is found 
that the engine will not drive its load, unless the boiler 
pressure be inercased ; the explanation of which is, that the 
additional lap on the valve has so contracted the opening 
of the port that the steam can only enter the cylinder at a 
greatly reduced pressure.” By properly proportioning the 
Jap and travel of the valve,” he adds, * the same result 
might be obtained without any inercase of the boiler pres- 
sure.” Here he is wrong two points, first, it is not 
usually the case that a diminished opening of the port, 
due to extra lap, withdraws the steam ; and, for this reason, 
that the friction of the steam through the px into the 
cylinder the real hindrance to the movements of the 
steam; accordingly, it is found, that a wide steam passage 
with a sinall opening of the port, passes steam more freely 
than a narrow passage and a great opening of the port. 
Here, again, we remark the want of a knowledge of princi- 
ples, for by a simple calculation, it can be shown that an 
entrance to the port much less than that which is ordi- 
narily aflorded by well lapped valves, would suftice to pass 
the steam a velocity abundantly sufficient to maintain 
the full boiler pressure in the cylinder, within a pound or 
It is not the opening of this port Wien, but the friction 
s, that retards the steam. And we maintain 
in futher parr nee of this, that if the lap of a valve be 
increased, the lead aud the travel remaining the same, 
the pressure in the cylinder will be found to be absolutely 
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greater, with the same boiler pressure, than before the 
alteration, And the explanation of the redueed power 
of the engine to cCrive its load, is simply that the 





valve with extra lap, other circumstances bei ing unaltered, 
cuts off the steam at an earlier point of the pr gps the 
power is reduced ina greater ratio than the pressure in the 
cylinder is increased. ‘Those assertions are susceptible of 
direct experimental demonstration, and they have been so 


demonstrated. Mr. Longridge further in error, in 
stating that the same result—cconomy of fuel—may be 
obtained by proportioning the lap and the travel of the 
valve, without increasing the boiler-pressure. Whereas, 
the probability is, that he would find himself where he was 
were he simply to incre the two clements in proportion, 
because there would not, most probably, be any material 
increase of the pressure in the cylinder, and the steam 
would be cut off just where it was before. 

The report contains an abstract table of the ec:gines 
which have been indicated, from which it app that 521 


engines have been so treated, of which 316 are condensing, 





17 are non cond ML ISO are comp nan double- 
cylindrical in pres The condensing engines consume 
anu average of 6°5 Ib. of coal per in licatedl horve power per 


2Ib., and the 
consumption of fuel per 


hour, the non-condensing, & 
engines, 46 1b. ‘The minimum 
indicated horse-power per hour is, tor condensing engiues, 
3°3 Ib., non-condensing, 4°5 Ib.. and compound, 31 ib, In 
those results no deduction ] been made tor fuel used in 


warming the mills for sizing, similar purposes. 
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PROPER WATER GAUGE? 


In another column will be found a report of the evidence 
given before Mr. Fowler on an information laid against the 
engincer of the Dowlais Works, for not having certain boilers 
under his charge fitted with “ proper” water gauges. ‘The 
case was heard some weeks since, and was reported and 
commented upon xt the time in Tir Encinern. The 
present report gives the additional evidence adduced, and 

In the remarks we 
first brought forward 
Act of Parliament was 


WHAT IS A 


the presiding magistrate’s decision. 
ventured to offer when the case was 
we stated that the wording of the 


evidently defective, and that its framers in all probability 
meant a “sufficient” 


water gauge, which meaning they 


compound | 














believed themselv es to have expressed by the use of the 
word “ proper.” This important distinction must, how- 
ever, be apparent to our readers. 

We have in the evidence a curious example of the differ- 
ences of opinion existing betwixt the most competent autho- 
rities, even in ordinary, every-day matters—Mr. Fairbairn, 
the one hand, giving his opinion | most decidedly as 
to what he understands by a “ proper” gauge, his view 
being supported by some gentlemen of great experience ; 
whereas on the other side we have the opinions of Mr. 
Vothergill, no less an authority, and those of others, 
which are entirely opposed to those of Mr. Fairbairn and 
his party. When writing upon this subject we stated that 
there could be no question about gauge cocks constituting 
as distinctly of 


Ol 


a “proper” water gauge, but we were 
opinion that they did not constitutea “sufficient” one. “We 
have no fault to ‘find with the decision of Mr. Fowler, that 


is, if the letter of the law is to be followed, and do not 
know how to blame him for looking at the letter only, 
inasmuch as the wording is quite definite, although de- 
fective. The Act docs not require two water gauges, but 
only one * proper” one. 

Mir. Fowler justly observed that the evidence went to 
show that both floats and glass gauges were liable to de- 
rangement, whereas gauge cocks, so long as they were kept 
turned, never became deranged; and we do uot think it 
could he justly denicd of the latter that they constituted 
what the actaal wording of the Act signifies. Considering 
that the subject is a most important one, aud that the lives 
of hundreds are jeopardised by neglecting details in me- 
chanical matters, we are sorry that ‘the decision was not on 
the other side; still, as we have said, we do not blame Mr. 
Fowler, but the wording of the Act the meaning of which 
he was called upon to interpret. The result of the inquiry 
should evidently be the amendment of the Act, so as to ren- 
der it compulsory for the proprietors of boilers to attach 
glass gauges as well as gauge cocks to them. The very 
fact of the gauge cocks ou the boiler in question being only 
placed 44 inches apart must render it evident to all 
how very insecure such fittings, taken by themselves, must 
be. The cocks would require to be very ‘frequently tried, in 


| order to cusure the water being kept at its proper level, 


} and if by 


| be known. 








any chance it were found to issue from both 
cocks, or neither of them, the level of the water would not 
it is true that a greater range might have becn 








under some disadvantage ; but our object being to 
bring the progress of chemical and mechanical science to 
bear upon colonisation and the reformation of convicts, 
with the view of reducing crime in the mother country to 
its minimum, and advancing the domestic comfort and civi- 
lisation of our colonies to their maximum, we must proceed 
step by step in the best way we can. All we can do at 
present is to show that the proposition of the Government 
Is inadequate to meet the grievances at issue, being incom- 
patible with the exigencies of the mother country—the pro- 
gress of things demanded by our colonies—and the moral 
and industrial reformation of our convicts. 

The proposition of the Government is not even presumed 
by Sir G. Grey to be a final measure, but only a sort of ex- 
perimental make-shift, or temporary patch-up, for a time. 
All our Australian colonies save one (Western Australia), 
for example, refuse to take convicts on the Government 
plan, owing to the demoralising cfiect which they have had 
upon society. And, even in the case of Western Australia 
itself, it is candidly admitted—indced, the fact cannot be 
denied—that the result in a few years will be the reduction 
of this fine colony, with a climate capable of growing tea, 
cotton, sugar, &e. &e., to the same level of demoralisation 
as the others, when some new penal settlement must be 
found! Now it takes no great amount of ratiocination to 
prove that there is here a very serious sacrifice of political 
economy and of physical science, both on the part of the 
mother country and her colony, for neither is justified in 
sacrificing the future welfare and morality of the colony in 
order to gratify the short-sighted selfishness of the present, 
seeing that the want of labourers is the result of an anti- 
quated and imperfect system of colonisation. What this 
colony wants are railroads, steam ploughs, and, in short, 
the abridgment of labour by steam and machinery to the 
greatest degree, so as to mitigate as much as possible the 
toil and hardships of colonists under a broiling sun; in- 
crease the value of their properties with the amount of 
their profits, and thereby induce labourers to emigrate for the 
large wages machine labour would enable the colonist togive. 

At home the proposition is equally defective—its whole 


working, if called into effect, being calculated to keep up 
| misery and crime to their maximum, instead of the minimum 


given, but even then a very considerable and undue rise or | 


fall of the water could take place before it was discovered. 
How can it possibly be considered more troublesome to 
occasionally or even frequently clean the glass gauges than 
to continu: uly try the gauge cocks? We are quite satistied 
that every boiler should be fitted with a glass gauge, 
whether gauge cocks are used or not, and of the two kinds 
of gauges we would without hesitation prefer the former. 
In the case before us, however, it must be clearly seen that 
Mr. Fowler had not to decide the question as to which was 
the best water gauge, but only whether the term “ proper” 
water gauge could be denied of gauge cocks. 
The wording of the Act should be altered, for here the 
real fault lies. We should like to know how many times 
the water in the boilers at the Dowlais Works has been 
discovered either too high or too low? We have no idea, 
however, that the engincer himself could tell us, as cases of 
neglect, of course, never get reported to him. The firemen 
alone could answer this query. If we mistake not, there 
have been more narrow escapes than most people are aware 
of, or than many would be willing to admit. 
. 


Ol CONVICT SYSTEM. 


HAVING now seen the Government proposition for the 
reformation of our convict system, we are more than ever 
convinced that its final settlement will prove itself to be 
more an engineering question than a political one. This 
was obviously contemplated by the two Parliamentary 
Committees of last session, for the LoRps’ concluded * That 
in the opinion of the Committee a continuance of the system 


of transportation to some colony, or colonies, with such im- | 


provements as experience has suggested or may suggest, 
would be highly desirable, provided that the system can be 
carried on with advantage to the colony and with satistac- 
faction to the colonist’—and the Commons, * That the 








punishment of transportation is more effectual and deterring, | 


better adapted for the ultimate reformation of convicts, and 
more beneficial to this country, than any other secondary 
punishment for serious crimes which has yet been tried. 
That the Committee therefore recommend the continuation 
of the sentence of transportation so far as her Majesty's 
dominions may atlord sale and proper facilities for that 
purpose.” In both these the hinge upon which success 
turns is obviously to employ the convict at some public 
work in a colony, not to interfere with colonial 
society until colonists are satistied that he is a thoroughly 
reformed man in every sense of the word. Neither 
mittee states how the convict is to be thus employed, this 
being apparently an engineering question beyond their 
comprehension, yet both obviously leave its solution with 
‘to the progress of things. On this point the 
‘ommittee express themselves in terms which cannot 
be misunderstood. Now, the obvious works which can be 
“carried on with advantage to the colony and with satisfac- 
tion to the colonist, “as we shall show in other articles, are 
railr ‘oad s, the reclaiming of land for agricultural purposes, 
and other similar works of a pioneering kind—* the back- 
bone-and-rib railway system” of the United States. Look- 
ing at convicts as they are at present, we find some become 
truly penitent at once, others become so after a time, while 
some die the hardened wretches of crime. Convicts, there- 
fore, ought to be classified so as to afford them an oppor- 
tunity of advancing themselves from class to class, accord- 
ing to the progress they make in moral and industrial re- 
form, while the incorrigible ought to be drafted from among 
them, and sent to some island uninhabited by any but them- 
selves and the necessary military force to preserve or der. 
Into the details of the classification of convicts under 
such a moral and industrial reformatory as that at issue, we 
cannot enter at present. In discussing such a comprehen- 
sive question in a series of short articles we labour 


sO Us 


contidenc 


Lords’ ( 


—to keep up, as it were, the hot-bed of crime to its greatest 
degree of productiveness, and then reform criminals and 
their neglected offspring in “reformatories,” &c.; sending 
them, as a finale, to our colonies. Were we stocking our 
colonies with horned cattle we should hear from both sides of 
Parliament the fundamental proposition of ‘« improving the 
parent breed,” starvation being unanimously acknowledged 
as the cause of degeneracy ; but with our own species star- 
vation is the rule, and degeneracy—moral, mental, and 
physical—the result, both in the mother country and her 
colonies. Nay, worse than even this, for some M.P.’s 
appear unwittingly to advocate a greater degree of 
starvation among convicts than at present exists, “forget- 
ting the golden rule, that a labouring man is “ an engine,” 
and that * the less you put in the less you take out,” and 
vice versa, so long as you do not “ burst the boiler.” 

Again, confinement in prisons is objectionable in the vast 
majority of cases, being only calculated to produce mental 
and physical debility, w ithout any guarantee of permanent 
moral improvement. Prison discipline and regimen, for 
instance, may blunt physical energy and lower brutal pas- 
sion, but, once let loose to enjoy the overflowing abundance 
of our colonies, senses thus subdued may regain their force, 
nay, more than their former strength, and the convict may 
turn out a greater scoundrel than ever. On the contrary, 
in the retirement of a colony the worst convict may, under 
better influences, become ‘anew man.” Reformed con- 
victs would thus have to be drafted out of the worst class 
and sent to the other classes, just as renegades are drafted 
from amoung the good and sent to the worst class. We 
shall thus find that, even in the worst class, classification 
would require to be rigorously enforced, and many of those 
who would prove ringleaders (as Melville, in the Australian 
case reported in the daily papers of Tuesday) confined in 
chains. Nothing can be more at variance with reformation 
and utility than to allow such men as Melville to associate 
with others whose evil passions are easily roused into 
action. It is clear, therefore, that the sooner convicts are 
sent to their final destination so much the better for both 
the mother country, her colonists, and themselves. 

And, lastly, what Government ought to do is to base all 


| legislative measures of the kind in question on the moral, 


Com- | 


| week than ten shilliz 


| effect, both in the mother country and her colonies, 


mental, and physical improvement of our labouring popu- 
lation, so as to reduce crime to its minimum, thus doing 
away as much as possible with the necessity of reforma- 
tories for vagrant children, &e.; and this we shall find, 
when we come to investigate the condition of our indus- 
trial fabric, both master and men in detail, can only be 
done by the abridgment of manual labour by steam “and 
machinery, and by making provision for our _ Ble popu- 
lation in ourcolonies. In our rural districts, for instance, 
we tind a labourer and eight or ten of a family only earn- 
ing as many shillings weekly. So long as the farmer has 
to employ two inen and four horses to plough one acre of 
land, costing him about sixteen shillings per acre, he cannot 
atiord to give higher wages; but with a steam plough four 
men can do ten acres in the same time, making better work, 

and then he will be better able to give twenty shillings per 

vs as now. “Here are manifestiy the 
means of progress, and we shall find similar prospects be- 
fore every other class ; aud were such progress carried into 
fewer 
criminals would be found in prisons and vagrant children 
in oar reformatories, whilstemployers would be even greater 
gainers than the employed, as the above case of the ‘farmer 
will show. 





AGRICULTURAL LABOURERS 
Mvucu has been said and written fret farm servants. 
Their amelioration has been a never failing topic to the 
philanthropist, and the subject of many an earnest prayer 
tothe Divine. Here the Churchman and Dissenter have 
met together in harmony. Landowners have been blamed 
—so have their tenants; Parliament petitioned as well as 
the Church. Both the Hustings and the Rostrum have pro- 
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mised great things; poor-houses and Unions have been 
built and filled to overflowing; schools erected and well 
attended ; “clubs” and “ societies” formed for their amelio- 
ration, and yet at the present day none of our labouring 





population de mand a greater share of our sympa thy than 
our agricultural labourers. And it were ai ult to say 
1ether their moral, mental, or condition de- 
mand our first consideration. 
Well, then, may we say with the Roman poct of old, 


“ Rusticus expectat dum defluat amnis, at ille loditur et 
labetur ”"—our agricultu now iti a simi- 
lar position to that of those of Italy in the day s of Horace ; 


al labourers being 


s 

















and, what renders their case the more afflicting, is the fact 
that, hitherto, their misfortune has been that the proverb 
was as applicable to their employers as tothemselves. But 
we may now be permitted to express a hope that, for the 
future, neither landowners, tenants, nor their laboure rs, will 
be found standing still * whilst the river flows.’ 

There cannot be a doubt that the force of steam is about 
to “work wonders” in the agricultural world—morally, 


mentally, and physically. The effect which the few suceess- 


ful experiments with ‘the “steam-plough” has already 
produced upon the rustic mind proves this satisfactorily, 
for none but ey c-witnesses could have credited the change 
which has taken place within the last twelve months on this 








established itself in 
he verge of a 
cked and leather- 
nee ssity 


subject, the conviction having firmly 
every province that agriculture is on 1 
great revolution, and that our “ 
leggined plodding rustics” must 
complete metamorphosis. 

During the past year unquestionabl 
been made in steam culture. Sine 
selves have seen land ploughed by 
one-fifth of the expense it would have 
men doing as much work with the ste 
would have done with horse-ploug 
the steam-plough itself it is ponitbhe 
to do the work with, at most, four hands instead 
more probably three men may l 
tilling apparatus successfully in the m 
the harvest-fic] in, tl ping 
ing mat 1ual labour: and the 
proved threshing, dressing, chati-c 
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-machine is fast abride- 
y said of our iin- 


be 
ting, and corn-bri 
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d, agi 








Dalila 


ut usily 


machines in the barn. In short, in every department of 
the farm, manual labour is being greatly abridged by steam 
and machinery. 

Now, none of our readers, told the 


we ! 
active 


had, 


upshot of this—that a u 
class of labourers will be 





requul 








to work successfully steam-ploughs, reaping machines, Xc. 
than were ang under the old sy Sea they 
ought to receive la wages, ¢ ij s better houschold 
accommodation, and occupy a more clevated and indepen- 





dent position in socicty. 
The practical question, however, 
labour, in ie eg vith agriculture, 


:—will manual 
thus abridged 


is thi 
be 


without conferring any benefit upon the labourer? Will 
landowners, tenants, implement-makers, and inventors, 
divide the advantages among themselves, submitting to all 








the consequences which may b« 
tinuation the present hun 
servants, rather than advance 
example, rather submit toa loss of £ broken machi- 
nery and bad work, than advance wages £5. Will the 
village parson limit his philanthropy to endowed schools, 
gratuitous education, and charities to ‘amilies, as the 
only advantage which this class is to from the 
abridgment of labour by steam ] And will 
landowners, tenants, and M.P.’s, 
support the parson, arguing that an inerease of w 
would only fill the beer-shop—inerease the demand 
masters for a larger allowance of intoxicatii 
thus give rise to a tenfold worse state of t! 
present experienced ? 

We regret to say that the short-sighted selfishness of 
employers, and improvidence of the employed, so often con- 
spicuously exemplified in our manufacturing and commercial 
districts, are exceptions in our agricultural, and 
therefore, likely to be experienced as a 
the successful improvement of our agricultural labourers 
But improvidence is no reason why the wages of the ag 
cultural labourer should not be advanced with the progress 
of things—why he should not be able to pay for the educa 
tion of his own family himself, and support them at al 
times in a mamner befitting his situation r emigr: to 
a colony when he could not thus support a family at home. 
On the contrary, the existence of improvident habits is only 
a reason why philanthropists should double their diligence 
in the great work of domestic ¢ 
ing population. But, instead of farmer 
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vating temperance and frugality among their by 
precept and example, how often do we find tl of 
the revers¢ vet i he 
consumption ¢ fa a of | 
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There are, no doubt, other causes, too, than intoxicating 


drink and tobacco to which the improvident hal rm 
servants may be traced in part or in whole, as there are 


ibits of fa 





many servants in the depth of poverty who do not give 
themselves up to cither of those vices. The want of regu- 
lar employment, a from the gradual abridgment of 





labour by machinery a improved implements, which has 





been taking place during the past half ntury—from the 
throwing of arable lands into grass to avoid tithe and 
taxes, from a surplus population, from poor laws, &c., has 
had its effect in producing idle habits, low wages, and all 
the consequi nees which follow in the wake of a people 
struggling unsuecc ssfully against such a tide of things. 


And such is their condition that were difficult to say 


whether men-servants or women-servants wert th worst, 
so that we shall have to glance at their respective cases 


separately before we can get at anything like Hetails, or a 
practical remedy. 
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ENGINEER. 


REVIEWS. 


The Iron Question Considered in Conne.cion with Theory, Practice, 


a Experience, with special reference to the “ Bessemer 
Process.” By Jos. Hatt. London: Hamilton and Co. 
SOME vears ago a well-advertised book, Wil i title of gre 








: - ; h } “ 
promise, fell under our notice. The Suecessful Merchant” 


purported to be the history of a man who, born in the 
: 


humbl sphere of life, by industry, persever: 


est 








traordinary frugality, acquired, by the time life en 

well nigh spent, a handsome independence. n- 

ber the hero of this story dated his succes: his 
, 


accide utally finding in the high road an old ke shoe, and 
running a distance of several miles that 
4 rhe tendency th 
rs and strengthened with his strei is mig i 
been anticipated, the acquisitivencess of childhood de 


rated into something very lik avarice inage, and its 
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to us that the bir had shown his subjc ct less favour- 

successfu | merchant, than decidedly as the pains- 
eorandiser. 

le of the book before us is not less captivating than 

the one to which we have r ‘ed, but it is not in this 

alone that the resemblance holds good, for by a strange 

coincidence Mr. Hall attributes all his great success in 

life to his having accidentally seen his master pick up “ an 

old shoe heel,” and carefully carry it to the retinery. ‘The 

natural disposition of the boy, hitherto dormaut, was 


awakened, and from that day forward the determination to 
save, to prevent waste, strenethened within him—* ¢ 
resolution was formed to collect all the scrap, wherever it 
could be found,” and the practice Was ldustriously, a id, of 
successfully, pursued (for istry unfol- 


was 


u 
is ind 


course, when 

















lowed by success ?) during a period of seven years, not a 
little pleasure being experi need “ in this augmentation of 
the serap trade.” by the exercise of our faculties that 
we give them st snd it is natural, therefore, that we 
look for the fruits where the seed has been sown, and the 
soil is well urished. We have not heard that, in the 
usual acceptation of the word, Mr. Hall is guilty of the sin 
of avarice, but assuredly, if he be t possessed of the lust 
of wealth, he is not free from that which belongs to t] 
same gencra—the greed of reputation, 

Mr. Liall has adopted for his motto a wise saying of 


bservation 1s so 
+} 


Shenstone, “ that 


than 


to 


be niggard of one’s « 


much 








for | enced s« 


| Close practical experience, extending over half a century, may be sup- 


worse to hoard up one’s money, as the former | 
may be both imparted and retained at the same time.” lt 
had been well had our writer for once taken heart, 
and adopted not merely th pore cel but the principle 
that it embodies ; but the simple fact is, that the book con- 
tains not one line of real practical value—it is nothing 
more than a proclamation of the writer’s own abi s, and 





a boastful trumpeting 
he has made, whereby he is enabled to tie up cold ivon owe 
a shape unpleasantly sug the pallid-looking te 

one sees occasionally in bottles in the country apoth ca 


anent certain discoveries he believes 





gestive of 





windows, and to produce mctallic copies of which—* v 
worm” on an unmistakable scale—we cannot help thinking, 





after the spasmodic influences of the old shoe heel had sub- 





sided into organic lesion, must have been the new spurt to 
Mr. Hall’s ambition. 

Our writer takes great credit to himself that, by some 
process with which he is acquainted, he is enabled, “by th 
application of three cleme ntary compounds,” to give a cold 
bar of fibrous tron three separate and distinct qualitic 
“ one endshall be ¢ ystalline and nearly as bright and brittle 
as glass; the other (end we suppose equal to the best iron 





that can be produced for fibre and tenacity, and th 
as to quality, exhibiting a characte —— ting te 
We suppose, in plain words, that Hall will 





the bar,” that there shall be a ania change of st 
fromone end to the other. We are not aware that the 
difficulty is so great that it requires fifty years to overcome 
it, or that itis necessary at last to publish a book to proclaim 
he discovery without explaining the process; or that, sup- 
t 1 rv wit pl the ] that 
posing the process to be a really practicable one, the result 


is worth the troable of putting it practice. If, however, 
Mr. Hall be onc whit. the happier for it, by all means 





let him experience all the enjoyment and all the advanti 
which the discovery can yield him. 

The is so destitute of practical utility that we 
do not think it would have been written had it not 
that Mr. Bessemer threatened to compete with the writer 
and to deprive him of all that éedat which he had enjoyed 
for nik my years as a practic il irol of his own sel 


book really 


imaker- 1001, 






































Well may our fi — suggest that his book is written “ with 
special ‘tothe Bessemer process!” The Bessemer 
pr tly the ‘thorn his side—it is that weary 
enat which is depi ll his peaceful enjoyment. 
Why, Mr. Hall are of the Bessemer process 
twenty years ago; he had fully considered it, tried it, and 

mned it, and, when resuscitated by Bessemer, he knew 
it would not answer. Of com he did. Mr. IJlall has 
honoured us with espe notice in his book. 

L wi int Engineer, of ¥ nt date, committed himself most 
egregiously, When expatiating on the merits of two celebrated men— 
ir. Henry Cort, of the past century, and Mr. Bessemer of the pr 
sent time; stating, that they had * perfected the process of the puc 
diing principle in the manufacture of iron.” It is true that Mr. Cor 
invented Puddling, the Puddling Furnace, and the Groove Rolls; 
but Mr. Cort had not the most distant claim to merit in the invention 
of his puddling process. n the invention of the puddli fur 
nace he had: but his great mer and for this, as a practical man, he 
is above all praise! t invention of the groove rolls; a 
claim meriting substant l, because including a principl 
which h never been, and it is doul tful whether it ever will be, 
supe nee sa"y Hi: ud the koLts and the rurNAcr depended upon the 
yrinciple of puddling, as at that time introduced, the name ot Henry 
Cort, in the opinion of the writer, would not now have been known in 
the iron trade; he pre ly « as well as any one could do in that 
day, considering the manner of working, and the materials emploved, 
namely, * dr ¢ puddling ” upon a* sand bottom furnace.” The 
proce ss of puddling observed at the time referred to was calculated to 


SWe amy} » eV 
the prin i} 
pig ; iddling” 
- puddling intre 
Retinery, it would I 


rvthing connected with the manufacture of iron ; for of all 
les introduced since the days of Tubal Cain, that of “ dry 
the sand bottom is the worst. If the principle of 
xdiuced by Mr. Cort had not been succeeded by the 
been utterly worthless. The invention 
the r rOces3 ysequ to that period was of the utmost 
importance ; and the inventor worthy of reward. 
Leaving Mr. Cort, the question is—What has Mr. Bessemer ef- 
fected in ** perfecting” the “ puddling” process, so unhesitatingly stated 
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by the writer in the Engineer? In examining the subject so 
far as Mr. Bessemer is concerned, the question recurs at every 
point What hk is he done? His principle, rightly understood, is to 
do away with puddling ! not to perf t the pu idling process, but 
entirely to supersede it! profe ssing , by such principle, to make good 
malleable iron! Has he done it? Where? When? Whi, then, 
should a writer, like the one in the Engineer, dilate on the subject of 
perfect the process of the pudidling principle? A man of practical 
knowledge would never have committed himself thu wid if wisdom 
is to t it is not less matter of wonder to see it in such earnest 
chase after ; presenting us with the ludicrous figure which Sir 
Isaac Newton would have exhibite d, cap in hand, chasing a buttertly 


or tom-tit from the Gr 
whoever he 


ampian Hills to Salisbury 
may have been, must have volunteer 
or it cannot for a moment be 
e would have met with a market 


Plain. The writer, 
ul his service on the 
that an inexperi- 
for such a commodity. 
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supposed 
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posed to put a man in possession of more than a moderate share of 
knowledge, as to the nature, capabilities, and treatment of iron; and 
would lead him, on the assumption of pretensions opposed to practical 
teaching, to question, and, if not boldly to oppose, to look upon all 
such vapouring, as upon a illoon, inflated to ascend, as a mere 
public spectacle, and again descending, with its contents evaporated, 
falling back useless upon the earth,—without personal benetit to any 


one, at all—who has charged for the exhibi 


tion. 


save the person—if paid 


derstand 


If our readers can u this they are much cleverer 
than we are. We can only gather that Mr. Cort, Sir 
Isaac Newton, and ‘Tun ENGINEER are huddled into a close 
companionship, of which we do not care to complain. ‘True, 
we think we sce some sort of suggestion of corruption; if 
we are wrong Mr. Hall can do himself justice by setting 
the matter more clearly in the next edition—when pub- 
lished. ‘To charge the public press of this country with 
venality and corruption is the invariable concomitant of 
ignorance, and the ready resort of the — The cosmo- 
politan from knowledge, the man of « ged mind from 
conviction of its absurdity, will scout the suggestion, whilst 








the press itself will regard i 1 pity though it merit 
contempt. it is just sot tay our , Sane, the 
Examiner (who sufiers with us), will answer for himsclf, as 





for us we have little to say In Captain Blair's book, 
pu lished, we are told that Sir Isaac 


believer in and student of astrology. 


lately 
Newton was a firm 
Whether this fact 


} 
ve 


or not we are unaware (perhaps Mr, Hall knows); but if 
so great a man as he iliened in the oecult science, surely 
we are not very blamcable for placiug a little faith in poor 
Mr. Bessemer. We are not, nor have we ever been by any 


means wedded to his theories: of Bessemer personally 


we know absolutely nothing ; we have seen him twice and 
spoken to him once, but, without prejudice, we have 
examined his process and have well weighed his theories, 


and confess that we believe yet, albeit Mr, }Lall has thrown 
o much cold water on his rival, that “corn will come out 
” Mr. Bessemer may have been premature ; 
believe he was, and, if we are rightly informed, h 
yut that he has in his grasp a great sound princi- 
firmly believe, and we believe, moreover, that the 


of Ngypt. we 
» believes 
so himself, J 


ple we 
j 





day is not distant when we shall see the most successful 
results. 

Of the book itself, as a literary production, we shall 
abstain from criticism, for it is beyond it; but though we 


are prepared to expect little from a gentleman who, after a 
half a century of pig-boiling, turns to book-making; we 
regret, for hisown sake, that Mr. Hall did not confide his 


LS. to some judicious tri iend, able nap tn ape or ager aed 


I before committing it to the hands of the printer; 


publication 


) 
for thowsh 














the object of the publication is evide ntly a per- 
sonal and not a cosn litan one, his views might have 
been as well sustained by “ phrase of gold,” as smothered 
by words of scoriw; at the same time, it must be something 
terrible for a man feel that, after fifty years spent in 
close application to his trade, the maintenance of his repute 
a skilful manafacturer necessitated, or in any way de- 
pended upon the publication of a book like this, 

a lady’s letter the choicest morscl lics in the post- 
st so mm Mr, flall’s brochure, the only really praec- 
tical information lies in the appendix, but this is ac- 
counted for by the fact that it is nearly all quoted matter. 
There is a very useful statistical article on the iron trade of 


Great Britain, also an extract from Mr. Fairbairn’s valuable 





article on iron, in the Eneyclopiedia Britannica With 
these solitary exceptions, we may simply up the merits 
of this book, by adopting the words so often used by 
Mr. Matthews in the amusing comedy of “ Used up,” 
for emphatically There’s nothing init.” 


——— -—- 





The Lai juage of Specifications of Letters Pate Soi lnventions, 
By J. Maccrecor, Esq., of the Inner Temple. London: W. ¢ 
Benuing and Co, 

AN inventor supposes he gets a patent for his invention, 

whereas it is, in a certain sense, for his specification only, 





In other words, the invention may be real and valuable, 
and yet the patent right may be worthless, on account of a 
defective dy _nga-oorps At iirst sight it ms hard that it 
should be so—that an inventor should pay out his money for 





protection for his bond fide invention, and afterwards nnd, 
as many do, that he has not got what he paid for; but 
further consideration will show that it is quite just that 
the validity of the patent should be made to depend upon 
the specification, for the law must be just to the public 
and to inventors gencrally as well as to indivic lual in 
ventors. If the public are not to do a certain thing for a 
tated time, it must be made quite uw to them what that 
certain thing is, and if they, or the Crown for them, grant 
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entitled to something 
tween the inventor 


monopoly, they arc 
ew is 


a bargain 


in 
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the fo whom may be supposed to say to the latter, 
“| will show you how to do this thing im a new and 
better or more economical way, on condition that you allow 
me to take to myself, for a term of years, a portion of the 
benefit arising from my invention. rhe consideration the 
patentee gives the public in the bargain between them is 
the information contained in the specification, and it is, 
therefore, necessary that this part of the agreement should 
be con ipletely and effect ially carried out. In ordinary 


ilty is often de 
of the contracting parties fails in carrying into 

to which he has bound himself. In the 
case, the penalty is the forfeiture of his patent- 


agreements or contracts a peni 
whichever 
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patentce’s 


tyable by 
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right. Of course, in particular instances, the enforcing of 
the penalty may be very hard, for an inventor, with the 
most anxious desire to fulfil his part of the agreement, may 
unintentionally produce a specification which will not 
stand the pos of the lawyer’s keen scrutiny, or the 
searching investigation of a combination of infringers, 
judges, and juries. But what remedy is there for this? If 
a man make a mistake, is it not upon him that the conse- 
quences should fall? and, in this particular case, is not the 
document relating to the agreement, or, at any rate, that 
portion relating to the considerations exchanged, actually 
drawn up by himself or his own agent ? 

Mr. Macgregor’s treatise, as a book of reference, is 
valuable as to the judicial decisions in cases already 
tried, but its character is generally too exclusively legal. 
It shows evidence of very careful and thorough legal study 
and research, but it resembles rather the work of a 
mere legal student than that of one practically experienced 
in preparing, or in examining and comparing, actual speci- 
fications. 

A specification is a legal document, as far as regards its 
formal parts, but it is much more than a mere legal docu- 
ment. It has to describe things previously quite unknown, 
to give intelligible names to new products and new combi- 
nations, to explain and show the application of operations 
and actions never before discovered or thought to exist ; and 
it has, above all, to seize hold of and define the essential 
agency which produces the new result attained by the in- 
vention, apart from the mere mode of application which 
may happen to be first adopted. It is not sufficient for the 
specification to fulfil merely the legal requirements in ex- 
plaining one mode of doing something in a better or more 
economical way than was previously known. It must 
secure to the inventor all the benefits arising from the 
action he has been the first to set to work, and not merely 
that resulting from the perhaps single modification in 
which its application has, at first, happened to clothe itself. 
An inventor may be, and often is, followed by meritorious 
improvers, who doubtless deserve their proportion of 
reward; but their merits should not, in justice, set aside the 
original inventor's claim, and his specification should be 
such that others cannot adopt his principle, and, by modi- 
fying the mode of application—although it may be with 
advantage—altogether evade his patent. It is notorious 
that patents are frequently evaded by improvers or modifiers ; 
but this does not arise from the detective action of the law, 
as many would have it, but from defective specifications. 
An infringed patent cannot be maintained — an un- 
acknowledged monopoly cannot be enforced without the 
aid of the law ; and in acting, the law must deal with the 
documentary evidence furnished by the specification as to 
the matter over which the monopoly extends, for if what 
may be termed opinionative evidence were admissible, many 
a patent case would never reach a decision, A fair 
specimen of the unsatisfactory nature of opinionative 


: . Can P - 
evidence was afforded by the Torbanchill Mineral case. | 


Again, where the law has to deal with documentary 
evidence, its interpretation must necessarily be strictly 
literal, so that, as we said before, the patent is, in effect, for 
the specification, as distinguished from the actual inven- 
tion. And thus the law makes sure of the inventor's 
accomplishing his part of the agreement by a penalty 
exactly proportioned to his defaleations. 

Beyond deducing from the terms contained in the Letters 
Patent themselves what seems to be the best order in 
which to arrange the different parts of the specification, 
Mr. Macgregor scarcely professes to teach patentees how 
to make satisfactory specifications. It is true he shows 
methods according to which this or that portion of the 
work may be done—and we are to conclude, we suppose, 
from his describing such methods, that he approves of them 
~-but he does not express any decided opinion about them, 
or say which is the best. The best parts of the treatise 
are the citations of the judicial decisions and opinions 
bearing upon the language of specifications, to which the 
various cases already tried at law have given rise— 
together with the accompanying statements of the prin- 
ciples authorised by the citations. These portions are ex- 
tremely valuable and of great utility, as far as they go, but 
something more is wanted. A chart is given to the future 
navigator, pointing out to him those rocks which have 
actually proved the ruin of some of his predecessors, but 
no clear and certain path is marked out for his guidance ; 
and if he do not fall upon the rocks which have already 
distinguished themselves, he may encounter others equally 
fatal, there remaining for him the consolation that his 
ruin may serve to warn others away from one more rock. 
A perusal of the treatise forces upon us the impression 
that an inventor who had never seen a specification would 
scarcely, from reading it, be enabled to produce a pre- 
sentable document. ‘Though he might, in consequence +, keep 
clear from many of the faults already found to be fatal, 
still he might easily commit others no less injurious, but of 
which a complete guide ought to have warned him. 

We should have liked Mr. Macgregor to have given, in 
extenso, several actual specifications in which the treat- 
ment is different, and to have examined and discussed cach 
in detail, and to have compared their differences. 

The scanty portions of specifications which are given in 
the appendix are very far from being perfect examples, or 
as good as might easily have been selected from the great 
mass of existing specifications—amongst which are to be 
found many excellent examples—some of them (their 
nature and object being considered), being as_perfeet speci- 
mens of composition as are, perhaps, to be found in the lan- 
guage. 

As a specimen of a specification the author gives part of 
one in an appendix B, in which the following sentence 
oceurs :—"* 1 employ carbonic acid as the product of the 
combustion of fuel at gradually increasing temperatures, 
for the destructive distillation and manufacture of animal 
charcoal.” Is the acid to be employed, or is it to be pro- 
duced at “ gradually increasing temperatures?” ‘The 
patentee evidently does not mean “ destructive” manu- 
facture, but that is what the phrase in strictness signitics. 
Is this proper “language for specifications?” Again, the 





third claim is for drying animal charcoal by means of ecar- ; of the description. 














bonic acid, apparently meaning animal charcoal prepared 
in any way, whereas in the body of the specification it 
says “ for drying the animal charcoal after it has been 
treated with the same agents ; ” and, again, “ in drying such 
prepared previously used animal charcoal.” As the claims 
are always construed along with the rest of the specification, 
we dare say this one would pass in the sense to which it is 
restricted in the detailed description, but is it accurate ? 
would it not give rise to a question ? 

In descriptions accompanied by references to drawings, 
the author, by giving a specimen, recommends a very bad 
system. We refer to the specimen, given at page 65-66, 
which is as follows, “ In Fig. 4, A’, A’, A®, A‘, are the 
pillars supporting B, the frame. On B are fixed C’, C*, the 
bed plates carrying D', )*, the bearings on which FE, the 
cylinder, oscillates ; F is the “ piston-rod,” &e. We should 
not like to have to read through many specifications drawn 
up in this style. Letters of reference should never come 
before the names of the objects they serve to distinguish, 
and they should never commence a sentence or phrase. To 
make complete grammatical sense of descriptive sentences 
containing references of this kind, some words must be 
considered as understood, and, obviously the best system 
of composition is that requiring the fewest and simplest 
additions to complete the sense. ‘Thus, if we say “ the 
frame ]3, is supported by the pillars, A, we mean “the 
frame marked (or marked with the letter) B, is supported 
by the pillars marked A.” In the examples taken from the 
treatise a very roundabout phrase would have to be intro- 
duced at each reference. The author says, very truly, that 
“the description of a machine or process, which might be 
the best possible when confined to verbal language, must 
often be modified when drawings are used in addition ; and 
it is therefore well not to endeavour to insert the references 
to drawings in a verbal description prepared without them, 
but to remould the whole language.” At the same time, 
however, that description containing references to drawings 
will be the best which will bear the simple striking out of 
the references without the sense being thereby rendered 
incomplete. 

It is often the practice to designate several similar objects 
by one letter. repeated with different indices, as in the 
case of the pillars in the specimen before given. If the 
objects be precisely similar, what is the use of a distin- 
guishing index for each, and if one particular one has to 
be afterwards referred to for some special purpose, why 
not give it a different letter? Accents and indices to 
letters are very bad, and should be avoided, as there is 
great risk of their being omitted in the drawings and in 
the copies of the specifications. ‘The American Patent 
Office is very particular, and we have heard of a specification 
being refused because an accent to a letter of reference had 
been omitted, for it happened to be important to know to 
which of the two things marked with the same letter in 
the drawings the accented letter in the description actually 
referred. If different letters had been used this would not 
have occurred. With regard to the lettering of drawings 
the simplest rule is the best. Write the description and 
letter the drawing at the same time, and commencing with 
the alphabet of capital letters A, B, C, &c., employ the 
first unused letter to designate the various objects as you 
happen to name each in succession in the description. 
When the capital letters are exhausted, go through the 
alphabet of small or italic letters, a, b, e, &c., and, after 
these, use numerals, if more reference marks are required. 


With regard to drawings, Mr. Macgregor also says :— | 


« The patentee should recollect that, in most cases, the black 
and white uncoloured line drawings, as they are lithographed, 
will be those referred to by a jury, and the representations 
of his invention contained in them should be prepared so as 
to be clear and satisfactory without colouring.” This is in- 
correct ; for, when the printed specifications are to be used 
at a trial, they are certified at the Patent Office when the 
drawings are coloured and shaded like the originals. It 
will be well, however, to attend to the author's recom- 
mendation where it is possible; but, in many instances, 
shading and colouring very greatly assist the drawings as 
explanatory documents. 

Mr. Macgregor calls attention to Mr. Babbage’s system of 
notation for use in describing machinery, but it is quite 
unsuited for specifications, even if it be worthy of application 
in any case whatever. What inechanic desirous of learning 
the particulars of a machine would like to have first to 
make himself acquainted with such a complicated system 
of hieroglyphics 2? Who prefers to read descriptions of 
machinery in foreign languages even when possessing some 
knowledge of the language? The mode of its applica- 
tion as exhibited to the British Association in 1850, and 
intended to convey the particulars of Scheutz’ calculating 
machine, was certainly not such as to invite further 
acquaintance with the system. We are sure that excellent, 
but simple, caleulating machine could be explained in 
common language in far less time than would be required 
to study the multitudinous hiervglyphies given. For 








| every requisite for which they were intended 


ferent kinds of letters for different classes of the details 
which are being described would also increase the risk of 
mistake, and are far more embarrassing than the simple 
rule we have already given. 

In conclusion, we would recommend Mr. Macgregor to 
produce a more complete and what would be a really useful 
work. Perhaps the best result would be derived from the 
joint efforts of one possessing Mr. Macgregor’s legal ability 
and research on the one hand, and of one more practically 
conversant with specifications and experienced in their 
preparation and examination on the other. 








THE WATER GAUGE QUESTION. 

Some weeks ago Mr. Truran, the chief engineer of the Dowlais 
Iron Company, was summoned before the magistrates of Merthyr 
Tydvil, on the information of Mr. Thomas Evans, her Majesty’s 
Inspector of Coal Mines, in South Wales, for an alleged neglect 
to comply with one of the general rules laid down in the 18th 
and 19th Vie. cap. 108, by which it is required that every steam 
boiler shall be furnished, amongst other things, with a proper 
water gauge. To this charge the defendant pleaded not guilty, 
and thereby cast upon the inspector the burden of proving that 
the boiler referred to in the summons is not provided with such 
aguage. The inquiry did not arise out of any accident resulting 
from the want of a particular kind of gauge; but it raised the 
question—a most important one to all using steam boilers— 
what is a proper gauge? and either as witnesses, or as parties 
deeply interested in the solution of this question, it assembled 
in Merthyr a considerable number of gentlemen, civil engineers, 
mining engineers, and others, amongst whom were the Admi- 
ralty inspector of steam boilers, Messrs. Rennie, Reid, Rartly, 
Ramsey, &c. From Manchester two scientific witnesses were 
examined—Mr. W. Fairbairn, F.R.S., C.E., and Mr, Benjamin 
Fothergill, consulting engineer, whose evidence, it will be seen, 
is in diametrical opposition to each other. Mr. Longridge, the 
inspector of the Lancashire Association for the Prevention of 
Explosions in Steam Boilers, was ‘also present ; and the inquiry 
has excited great and general interest. We have not space for 
a report of the whole inquiry ; but our readers will doubtless 
be glad to see recorded the opinions of scientific men on the 
subject ; and the decision of Mr. J. C. Fowler, the stipendiary 
magistrate of Merthyr, upon the case. 

Mr. William Fairbairn, F.R.S., being called for the prosecution, 
stated that he had paid much attention to the subject of fitting 
up the boilers with proper water gauges, and was conversant with 
practical engineers in other parts of the kingdom, and the result 
of his own observations and experience, as well as those with 
whom he had conversed, was that the ordinary cocks, as applied 
to steam boilers, did not form a proper water gauge. The gauge 
cocks were formerly depended upon, but of late years the glass 
gauge, which is a far better indicator, had in a great measure sup- 
planted them, His own engines were always fitted up both with 
the cocks and glass tube. The cocks were useful in the event 
of the tubes being choked or fractured. It had not been the 
practice in his district, for the last 12 or 15 years, to fit up 
boilers with cocks alone. He had no doubt whatever about the 
glass tube being the best water gauge—it always indicated in 
inches the true height of the water in the boiler, whereas the 
gauge cocks only gave the two extreme points. No one could 
tell wich them whether the water was nearest to the upper or 
lower cock, He never found that there was any great objection 
to the tube on account of the foulness of the water—the Man- 
chester water was nearly as black as ink. If the tube got fouled 
it could be washed, and if it should so happen, after being used 
a considerable time, that it could not be cleaned, why it could be 
thrown away and a new one added ina few minutes; but he 
did not recollect such an instance occurring. He had fitted up 
some of the largest engines in the kingdom. He had fitted up 
winding engines of 800 horse power, and these were fitted up 
with the glass tube. In Manchester they worked their engines at 
very high pressure, and they had a great many explosions, a fifth 
or sixth of which was, perhaps, from there not being a sufficient 
quantity of water in the boiler; but the greater portion in con- 
sequence of working them at a higher rate of pressure than they 
would bear. He himself was an advocate of very strong pressure. 
It might be that the glass gauge was patented 50 years ago,and that 
it was not generally adopted till within the last 20 years, but this 
did not, in his opinion, argue against its utility. There were many 
very valuable discoveries opposed for years when new, but which 
afterwards came into general adoption, and were found to answer 
He had written 


| a treatise on the steam engine, in which he had laid it down that 





specifications the system is quite ot of the question, for a | 


specification has to do much more they merely describe the 
movements of machinery, it has to show how this or that 
new movement makes better cloth, or produces some other 
improved result. Joubtless, Mr. Babbage could invent 
additional hicroglyphies to answer the purpose, but each 
specification would require new ones peculiar to itself, and 


whatever kind of gauge was used, the most important point was 
to have careful and steady enginemen to attend to them regu- 
larly, and he was now prepared to indorse that statement. He 
believed, looking at the sketch of the Dowlais engine, that if such 
an engine was attended to by a careful engineman, who would 
try the cocks every quarter of an hour, that it could be safely 
worked ; but still, he must say that the gliss tube would be a 
great improvement. He was aware that the Cornish engines 
were fitted up only with cocks, and that in Cornwall they had 
much fewer explosions than they had in Manchester, where the 
float and glass gauge were used, but this he attributed to the 
fact that they used much less fuel on account of the dearness of 
that article, and because they had nearly double the room for 
the steam that the Manchester engines had. His decided opinion 
was that the tube was the best indicator, and that the cocks were 
not a proper water gauge. 

Mr. Polter, speaking from 80 years’ experience as a mining 
engineer in Durham and Northumberland, and having now the 
management of an extensive colliery where from 50 to 60 engines 
were employed to raise coal, said he had not a single boiler worked 
by cocks alone, nor did he know of one in his district. He did 
not consider the cocks a gauge, and in his opinion it was not safe 
to depend upon cocks alone.—Mr, Wynne, inspector of mines 
for North Staffordshive, Cheshire, and Shropshire, had been a 


' Government inspector 20 years, and had been in two other dis- 


necessitate an accompanying interpretation, which would 


of course simplify matters exceedingly. But, if the complete 
system of hicroglyphies be inapplicable, there are also objec- 
tions to the use of even a portion. * In lettering drawings,” 
it is said, “three alphabets may be used, the Roman and 
Etruscan, and written, as 

ABC, &c., 

ABC, Xe., 

A B e. &e., 

The same objections apply to these letters as to indices 
or accents, which also are recommended in the system; 
they are accompanied by increased risk of mistakes—it 
would evidently be so easy to write one kind for the other, 
both in the several copies of the drawings and in the copies 
Again, the rales given for using dif- 





tricts befcre his present one; in none of which districts did he 
know of a single boiler where they worked with cocks alone. In 
his extensive district they all worked with floats or glass gauges 
The floats had been brought into general use within the last 15 
or 16 years, the glass gauges within the last seven or eight; and 
before that, of course the general dependence was on cocks. The 


| gauge cock was not considered among engineers a proper water 


gauge,and he should say it was not a water gauge at all.—Mr. John 
Brown, mining engineer, Barnsley, was manager of a colliery 
having about 50 boilers, and raising on an average 5,000 tons of 
coal per day. His boilers were fitted up with floats and glass 
gauges. He had notasingle engine with cocks alone, and he 
knew of none in his district. A cock would not give the height 
of water in the boiler, and therefore was not a water gauge. 

This closed the case for the prosecution. ' 

For the defence, Mr. Ebenezer Rogers, of Abercarne, said he 
had formerly employed the tube, but it immediately got so dis- 
coloured by the mineral properties iu the water that the water 
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could not be seen, and as they could not be cleansed by washing, 
they became perfectly useless. He then used the float. This 
answered very well when they employed a pressure not exceed- 
ing 30 lb. to the inch; but when they used a higher pressure, it 
could not be depended upon with any degree of certainty. There 
was this danger—that the men looked at the float and neglected 
the cocks, and the consequence was that he had two or three 
narrow escapes of explosion. His attention was then turned to 
the subject of providing a proper water gauge. Watt's engines 
were all sent to Cornwall fitted with cocks, floats, and glass 
gauges, but they had an immense number of explosions, and a 
committee was formed, similar to that recently formed in Man- 
chester by Mr. Fairbairn; and the result was, they discarded the 
floats and glass gauges, and now they depended solely upon 
cocks ; and, notwithstanding that their engines were the most 
dangerous, from their being 80 small a quantity of water over 
the flues, an explosion in Cornwall was a rare occurrence. He 
held that the Cornish engineers were thirty years a-head of the 
engineers in the manufacturing districts—they used nothing but 
the gauge cocks. The use of the float was both wrong in prin- 
ciple and dangerous in practice, as was also the use of the tube, 
as it was seeking to have instruments to do the work which 
ought to be dove by men. He had now left the Abercarne 
works, and the old floats had been again affixed to the engines, 
but the men actually dreaded them. 

Mr Henry Jones, a millwright and engineer, of Wednesbury, 
Staffordshire, said he never put anything to the engines he 
built except gauge cocks, unless ordered; and whatever other 
instruments there might be, the ultimate dependance of the 
enginecr was on gauge-cocks. In cross-examination, he ad- 
mitted that the cocks would only indicate that the water was 
somewhere between two joints, and that the great majority of 
engines in his neighbourhood were fitted with floats or glass 
gauges, or both. Where he was manager they had 30 or 40 
engines in all: he could speak to five of these that were fitted to 
cocks only. There was no means of knowing by the cocks 
whether the water was one or two inches, or five or six inches 
from the cocks —Mr Geurge Elliott, of Howden Hall, Durham, 
had 146 boilers under his management, which were fitted with 
cocks, floats, tubes and whistles ; those having cocks had also 
whistles ; none were fitted with cocks aloue. He supposed 9- 
10ths of them depended on floats alone. 

Mr Benjamin Fothergill, engineer, Manchester, and one of the 
vice-presidents of the Society for the Prevention of Explosions in 
Steam Boilers, said his whole life had been devoted to works 
connected with engines and machinery, and from his experience 
and practice he was satisfied that the gauge cock was the only 
safe gauge. He had had some experience in the actual workings 
of the engines. He was once called upon to test a locomotive 
engine on the Manchester railway for the Swedish Government, 
and on account of the priming of the engine the glass tube was 
perfectly useless, and he had to resort to the cocks, and had it 
not been for them he would not have ventured his life Muddy 
water was more apt to prime than clean water. In Manchester 
the water used forthe engine was principally taken from the 
canals, the new water works, and some had wells. The river water 
was very bad, and some engines were provided with a sediment 
collector. This was fitted inside the engine, when the water, 
being in a quiescent state, the mud settled and the collector was 
emptied. He had known the glass gauge give a falee in- 
dication when the orifice got stopped up with mud or 
other foreign matter. This could be detected only by 
opening the cock. According to his experience it was the 
invariable rule to fix the lower gauge cock below the orifice 
of the glass tube. The glass tube did not show the height of the 
water in the boiler when below the orifice, and the cock was then 
resorted to, to test the safety of the boiler.—Cross-examined : 
All the boilers were fitted with floats or glass tubes—some with 
these simply, and some with both. Others had cocks with either 
the float or tube. He did not know ofa single boiler there worked 
by cocks alone. He believed the float was an incomplete instru- 
ment. Could not recollect an instance, where floats had been 
used, of a boiler bursting from an insufficiency of water. The 
glass gauge indicated the true beight of water when in proper 
condition, and one could tell by it when priming was going on. 
He had never known that the water in the tube rose and fell 
with every pulsation of the engine, but there was an oscillation. 
The cocks gave only the approximate height of the the water,— 
3y the Court: He considered that the water gauge, according to 
the Act of Parliament, was an arrangement to indicate to the 
workman whether or not the water was of sufficient height 
to prevent mischief. If no water was present when the cock was 
opened, the fire must be damped. 

After speeches from the respective advocates, in which it was 
stated for the prosecution that it had not been undertaken until 
after the Dowlais Company had positively declined to comply 
with the regulations which the inspectors throughout the king- 
dom deemed necessary to protect the lives of the men employed 
about boilers—Mr. Fowler said the bench would deliver their 
judgment another day. 

This was given on Thursday last ; and in the course of it the 
apparatus at the Dowlais Works was thus describod :—It consists 
of two cocks penetrating the boiler, with an interval of 4} in. be- 
tween, so adjusted that the water in the boiler should range 
between them, and the upper cock discharge steam, while the 
lower one discharges water. Upon the question whether this 
apparatus is a water gauge, in the language of engineers, there 
seems to be no doubt whatever. It has been admitted by nearly 
all the witnesses, and I find it described in Bourne's large treatise 
on the steam engine, under the head “water gauges,” in the fol- 
lowing terms: “ There are three kinds of water gauges, of which 
the first is the ordinary gauge-cock.” But the point which has 
been disputed is, whether the meaning of the word “ proper” 
prevents the use of this apparatus from being a compliance 
with the statutable rule; or, in other words, the question has 
been raised, “ what is a proper guage?” But the question before 
the bench was, whether the defendants’ guage was an improper 
one. On the one side it was contended that it was not a proper 
guage, because it only measured a range of water, and not an 
actual level; on the other side that it was the most proper 
guage known, because it always gives safe and certain indica- 
tions. Mr. Rennie and Mr. Fairbairn were distinctly of opinion 
that both the glass guage and the float were so seriously liable 
to disarrangement, that it was unsafe to depend upon either 
alone. Similar statements were made in the scientitic treatises 
of Dr. Lardner and Mr. Bourne. The Admiralty inspector 
stated that the float was not to be relied on alone. If, there- 
fore, “ proper” be taken to mean safe and satisfactory, the adop- 
tion of either glass gauge or float alone, to the neglect of guage- 
cocks, would render the party liable to a prosecution like the 
present. Those who thought gauge-cocks alone insufficient, 
admitted that they were indispensable to every boiler. It was 
clear, then, that of all the three contrivances, the only one ab- 
solutely indispensable, and which might be safely used without 
any other, was the gauge-cocks. Probably the best method of 
securing boilers might be by using two kinds of gauge for each 
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boiler, thus providing against the derangement of either. But 
the act did not require two kinds of gauges, but “a proper 
water gauge,” and the defendant, having provided the most 
necessary of the three, and the only one that is indispensable, 
could not be convicted for not having affixed two kinds of 
gauges to his boilers. He thought the important question as to 
what is a proper or improper water gauge was so far removed 
from a certain and satisfactory solution in the mechanical world 
that he might give the defendant the benefit of the doubts which 
the evidence had failed to remove. The summonses were 
therefore dismissed without costs. Mr. Fowler requested the 
great proprietors of collieries in the district to reflect upon the 
vaiuable mass of evidence which this inquiry had produced, and 
if they could obtain from it any suggestion for further securing 
steam boilers, he felt confident they would cordially and even 
eagerly embrace it.—Maachester Guardian. 


PARLIAMENTARY INTELLIGENCE. 
HOUSE OF COMMONS. 


THE EXHIBITION OF PLANS IN WESTMINSTER HALL. 

Lorp R. Crcu, should be glad to know from the Chief Commissioner of 
Works whether the judges of the approaching competition, with reference to 
the new Government offices, would be appointed before the day on which the 
plans were sent in? Also, whether he intended, in appointing the judges, to 
contine his selection to those who were unentangled by any personal con- 
nexion with the profession, or whether he intended to include among them 
practising architects ? 

Sir B. Hatt said it was not his intention to nominate any of the judges 
until after the plans were sent in. With regard to the judges, it was his 
intention to nominate some gentlemen who were not connected with engi- 
neering or architecture, and to associate them with others having a thorough 
knowledge of those professions. It would not be difficult, he thought, to 
select competent persons who were not at all connected with the competitors, 
and it was not his intention to appoint any judges who were connected with 
the candidates. 








LIGHTHOUSE IN THE CHINA SEAS, 

Major Sistuorr asked the Vice-President of the Board of Trade whether 
any steps were being taken by the Government towards the diminution of 
risk to shipping, by the erection of a lighthouse on the reef known as the 
Protas Shoals, in the China Sea’ 

Mr. Lows said steps had been taken, but he could not announce any deci- 
sive result. The erection of the lighthouse would be very expensive, and the 
only funds at the disposal of the Board of Trade would be passing tulls levied 
on English ships, which would, of course, act as a differential duty against 
English shipping. 

* PERCUSSION CAPS 

Lord BurGutey asked the Under-Secretary of State for War whether it was 
the intention of her Majesty's Government to adopt for the army, instead of 
the present regulation copper caps, Eley’s elastic waterproof percussion caps ? 

Mr. Pest said the caps referred to had been ordered to be adopted in the 
service, but the machinery for their manufacture had not yet been erected. 


THE NELSON COLUMN, 

Mr. Warerkn asked the First Commissioner of Works whether any and 
what steps remained to be taken by her Majesty's Government to complete 
the monument to Lord Nelson in Trafalgar-square ; and, if so, when the com- 
pletion might be expected ? 

Sir B. Hat said, the erection of the Nelson column was not originally 
undertaken by the Government. About the year 1840 some naval officers 
opened a public subscription for the purpose, and in May, 1844, a sum of 
£20,000 having been collected, Sir G. Cockburn addressed a letter to the 
Treasury, in which he stated that a further sum of £12,000 would be required 
to complete the monument. Upon a revision of the estimate it was stated 
that the additional sum would be £14,805, and between 1845 and 1850 a sum 
of £14,800 was voted by Parliament for the completion of the works. But 
the estimates were found to be entirely incorrect; and although £15,464 had 
been expended since the monument had been handed over to the Board of 
Works, he had reason to believe that £4,000 or £5,000 more would be 
required to complete it according to the design of the original promoters. 
If Parliament would yote the money the works should be carried out with 
the utmost expedition, but it was not thought desirable this year to ask fora 
further adyance in reference to this matter, 











LAW PROCEEDINGS. 
COURT OF QUEEN'S BENCH—GoulItpaatt, Fes. 14tu. 


(Sitting at Nisi Prius, b fore Lonp CAMPBELL and a Special Jury). 
DE LA RUE AND OTHEBS V. DICKENSON AND OTHERS. 


Sim F. Tuesiger, Mr. Grove, Q.C., Mr. Hindmarch, and Mr, Lush appeared 
for the plaintiffs; Mr. Sergeant Byles, Mr. H. Hill, Q.C., Mr. Boviil, Q.C., 
and Mr, Webster for the defendants, 

The plaintiffs in this action were Messrs. De la Rue and Co., the well- 
known manufacturers of envelopes, and the defendants, Wessrs, Dickenson 
and Co., were gentlemen engaged in the same department of manufacture. 
The action was directed by the Court of Chancery to try the question 
whether the method of making envelopes adopted by the defendants was an 
infringement of the plaintiffs’ patent of 1845, or of that obtained by him in 
1849. lt appeared that prior to the year 1845 envelopes were made in the 
following manner:—A piece of paper, cut by a mact:ine into the required 
shape, was laid upon what was termed a bed—viz., an oblong-shaped shallow 
box, a heavy plate, called a“ plunger,” was then made to descend upon the 
paper, and foreed it into the box. The paper was thus creased in an 
oblong shape, and being taken out of the box it was folded by hand and 
gummed, so as to form an envelope. On the 17th March, 1845, Messrs, 
Edwin Hill and Warren De la Rue took outa patent for improvements in the 
manufacture of envelopes, and this patent embraced certain additions to and 
improvements of the above process, whereby the paper when creased was 
also folded by the machinery. This was effected in the following manner ;— 
The “ blank” was laid upon the box and pressed down by the * plunger ;” the 
“plunger” was then raised, leaving the paper at the bottom of the box with 
its four flaps standing up vertically. By means of “caws” in a revolving 
axle, four triangular-shaped metal folders attached by hinges to the sides of 
the box, were then made to fold down in succession upon the flaps of the 
envelope, and thus the “flaps” of the envelope were pressed down one after 
the other in the same manner as if they had been folded by the human hand. 
The bottom of the box was then made to rise and lift the envelope till it met 
a pair of fingers, which carried it off and deposited it in another place ready 
to be gummed, The claim made by the plaintiffs in their patent of 1845 was 
for the improvement which consisted in their so arranging machinery that 
the flaps of envelopes might be folded as above described. The next object 
was to perform the operation of gumming by means of machinery. This was 
effected by Mr. Warren De la Rue’s patent of the 19th of December, 1849, 
In his specification he stated that he claimed, first, “the applying gum or 
cement to the flaps of envelopes which are tolded by machinery on to each 
other in such manner that part of the process of folding of the flaps is performed 
before and part after the application of the gum or cement,” and he also 
claimed “the application of gum or cement to the flaps of envelopes ‘by 
apparatus in the manner of surface printing, in contradistinction to ‘the 
application of gum or cement direct from a fountain or vessel containing the 
fluid gum or cement.” The mode in which the plaintiffs’ two patents operated 
was illustrated by setting the machine in motion, and so manufacturing 
envelopes in open court, the machine used for this purpose being the identi- 
cal machine exhibited to the public in the Great Exhibition of 1851. It 
manufactured about 40 envelopes in one minute. The complaint now made 
against the defendants was that they had infringed both the plaintiffs’ 
patents—the first .by adopting a mode of folding the envelopes which was 
substantially the same as that patented by the plaintiffs on the 17th of March, 
1845, and the second by adopting a wethod of applying the gum, which was 
substantially the same as that patented by Mr. Warren De la Rue on the 
19th of December, 1849. It appeared that on the 28th of August, 1449, a 
Frenchman named Amedee Francois Remond had taken out a patent for 
“improvements in machinery for tolding envelopes, and in the manufacture 
of envelopes,” and the defendants had been induced, in November, 1450, to 
purchase the patent of Remond for about £3,000, on the assurance that it 
could be worked without infringing on the plaintitfs’ patents. Remond’s 
claim consisted, first, of so “arranging machinery that paper suitably cut 
may be fed by atmospheric pressure intoa machine capable of folding the same 
into envelopes ;’ and, secondly, “ of causing paper fed into an envelope iolding 
machine to be held or pressed into a desired position by means of atmospheric 
pressure, so as to facilitate the folding of the flay 5.” Remond’s method was 
this,—the shaped paper was laid on the “box” and pressed down by the 
“ plunger,” according to the process commonly used and adopted by the plain- 
tiffs, but, instead of the fo ding by means of triangular-shaped folders, as under 
the plaintiffs’ patent, Remond adopted this method,—the bottom of the box 
being perforated, the passing back of the plunger left the paper in the box 
with the flaps standing upright. While the flaps were in this state streams 
of atmospheric air were made to pass through the perforated sides of the box 
so as to hold the flaps of the envelope in a position inclined inwards, ‘‘so 
that, in the second motion of the plunger it shall cause all the flaps to be 
folded at once, the interior and under surface of the plunger being suitably 

















formed to cause the flaps to succeed each other in the proper order,” It was 
contended, on the part of the plaintiffs, that Remond in his patent did not 
claim anything more than—first, so arranging machinery that paper, suitably 
cut, should be fed by atmospheric pressure into a machine capable of folding 
the same into envelopes ; and, secondly, causing it to be held or pressed into 
a desired position by means of atmospheric pressure, so as to facilitate the 
folding of the flaps. There was no claim at all made in Remond’s patent for 
any new folding apparatus; and what was described in his specification, but 
not claimed by Remond as his invention, was not any novelty at all, but was in 
fact the same as the plaintiffs’ folding apparatus, The process was substantially 
the same, “the interior and under surface of the plunger " in Remond’s patent 
being nothing more than the metallic folders of the’ plaintiffs’ patent of 1845, 
The process, it was stated, was nothing more than a mechanical equivalent 
and a colourable imitation of the plaintiffs’ process, Several scientific wit- 
nesses, “experts” as they are termed, were yesterday examined in support 
of this view of the case, including Messrs, Carpmael, May, Cowper, De la Rue 
(the plaintiff), and Richard. To-day several witnesses were called for the 
defendants, including Mr, Newton, Mr. Applegath (to whom Lord Campbell 
paid a handsome compliment for the services rendered by him to the public, 
which his lordship said we all enjoyed), Mr. Dickenson (the defendant), and 
Mr. Edward Woods. These gentlemen stated that in their opinion, Remond’s 
invention was totally different from the plaintiffs’, and, in fact, had nothing 
analagous in it. With respect to the second question in issue, it appeared 
that the defendants had adopted a method of applying the gum to the envelope 
which was not claimed in Remond’s specitication, but of which the plaintiffs 
complained as an infringement of Mr. De la Rue’s patent of 1849, in 
which he claimed “the application of gum or cement to the flaps 
of the envelopes by apparatus acting in the manner of surfaces 
printing, in contradistinction to the application of gum or cement 
direct from a fountain or vessel containing the fluid gum or cement.” In 
De la Rue’s machine there was a metallic rim which, having taken a certain 
quantity of gum from an endless apron passing through a fountain of liquid 
gum, was made to travel forward and print the envelope with gum while in 
the process of being folded, and the defendants had adopted the method of 
raising a similar piece of metal direct from the fountain of gum, and printing 
iton the under side of the envelope before it was folded, and it was con- 
tended that this was a colourable imitation of De la Rue’s patent, which he 
described as “* the application of gumto the flaps of the envelopes acting in 
the manner of surface printing, in contiadistinction to the application of gum 
or cement direct froma fountain or vessel containing the fluid gum or 
cement.” A good deal of evidence was given on this point, and defendants 
showed that “ surface printing” was where the colouring or other matter was 
taken from a surface and aiterwards printed on cotton, silk, woollen, paper, 
or oil cloth, and that, in the defendants’ process the gum was not applied “ in 
the manner of surlace printing,” but by a piece of metal direct from the 
fountain, instead of by a sponge, as had formerly been used. It is but right 
to say that, whatever might be the case in regard to the defendants’ machine 
being an infringement of the plaintiffs’ pacent, it seemed to be admitted that 
it was a very meritorious machine, and much more simple in its construction 
than the plaintiffs’, and more effectual in its operation, The trial having 
lasted two whole days, 

Mr, Serjeant Byles summed up the evidence for the defendants, and 

Sir F. Thesiger replied generally upon the whole case, 

Lord Campbell then summed up the evidence to the jury, and, in so doivg, 
stated that there were two questions for their decision—viz., whether the de- 
fendants had infringed either or both of the plaintiffs’ patents. There waa 
no doubt as to the validity of both the plaintiffs’ patents ; and the only quea- 
tion was whethereitheror both of them had been infringed. That wasa 
question of fact for the jury, and it was with sincere satisfaction his lordship 
left that question to their decision, as he had observed that they had attended 
to the evidence with the greatest attention, as well as to the able speeches 
which had been addressed to them by the learned counsel on both sides, His 
lordship said the question he should leave to the jury would be, whether the 
defendants’ process was substantially the same as the plaintiffs’; or whether 
any part of the process used by the defendants was substantially the plaintiffs’ 
process ; for, if it was, the plaintiffs were entitled to a verdict, His lordship 
then went minutely through the various points in issue, and called the atten- 
tion of the jury to the evidence of one of the principal witnesses on each side, 
as bearing upon those points, His lordship advised the jury not to be 
carried away with the idea that, as there was great merit in both, they should 
both remain as they were; but they must say whether or not, in their opi- 
nion, the defendants’ process was substantially the same as the plaintitfs’. 

The jury retired to consider their verdict, and, on their return, they found 
a verdict for the plaintiffs on both points, stating that the defendants’ was a 
colourable imitation of the plaintiffs’ process. ° 

Lord Campbell gave the defendants’ counsel leave to apply to the court 
above on a point of law which his lordship had decided untayourably to the 
defendanta, 











( Before Vice-Chancellor Sir W. P. Woop.) 

PATENT CANDLE COMPANY (LIMITED) V. BAUWENS' 
COMPANY (LIMITED. ) 

Tue plaintitls, who carried on business at Belmont, Vauxhall, as Price's Pa* 
tent Candie Company, and were establishedand incorporated by Act of Parlia- 
ment, had become possessed, under various assignments, of four several pateuts 
for improvements in the manufacture of candles, and the rights and privileges 
hereby granted. The invention secured by the first of these patents in 1842 con- 
sisted, among other things, of admitting steam into a still by divided streams 
below the surface of fatty and oily matters and substances in course of dis- 
tillation therein. The second patent, taken out in 1843, was for the invention 
of manufacturing candles from unpressed distilled tatty acids, produced by a 
process of saponification, and also of distilling fatty and oily matters by the 
agency of steam heated above the temperature of the matters under distillation , 
by means of a fire placed at a distance from and not under the still, The 
third patent, taken out in 1844, was for the distillation of fatty and oily acids, 
obtained from fatty or oily matters, previously treated by pressure or other 
suitable means, in order toextract the more liquid part thereof, and for the 
application to the manufacture of candles of the produce of such distillation, 
and for the using of distilled fatty acids in the facture of composite 
candles, The fourth patent, also taken out in 1844, consisted of a mode of 
treating products of the distillation of fatty and oily matters, for regulating 
the crystallisation thereof, and of the application of the products so treated 
to the manufacture of candles. The defendants, the Bauwen's Patent Candle 
Company, were incorporated and established by’Act of Parliament, and carried 
on the manufacture and sale of candles in Ranelagh-road, Pimlico. The bill 
charged that the defendants had for some time past, without leave and 
license from the plaintiffs, used and practised the several patent inventions 
of the plaintiffs in various processes connected with the manufacture of 
candles and oi!, and the treatment and preparation of fatty and oily matters, 
in breach and violation of their patent rights and privileges. To restrain 
the infringement of these several patents the bill had been filed, and an in- 
junction was now moved for 

A vast quantity of evidence was adduced on either side, chiefly of a scien- 
tifie character, as to the processes comprised in the specifications of the 
patents claimed by the plaintiffs, and on the other hand as to the processes 
employed by the defendsnts in their manufactory. Models were alse produced 
in court of the stills through which steam was admitted in the course of dir- 
tillation of the flatty and oily matters, &c. The nature of the evidence, and 
its voluminous character, renders it impossible to enter into detail upon the 
particulars of the case, which has occupied the court for four days. 

The Attorney-General, Mr. Rolt, Mr. Webster (of the common law bar), 
and Mr. Fooks appeared in support of the motion for an injunction; Mr, 
Cairns, Mr, Standish Motte, and Mr. Hobhouse, on behalf of the detendants, 
opposed the motion. 

The main line of argument relied upon for the defence was that the patents 
claimed by the plaintitfs were void, upon the several grounds of want of 
novelty, too extensive and vague in specification, and inconsistency, and that, 
even assuming the patents to be valid, there had been no infringement, either 
virtual or intentional, by the defendants, whose apparatus was different from 
that of the plaintiffs, and adapted for processes which were open for ail the 
world, 

The Vice-Chancellor observed that it was not a case in which the plaintiffs 
required a motion of this kind for the purpose of bringing their inventions 
before the pubiic, and that the case had been launched with perfect bona sides 
by them, inasmuch as they had great reason from the information given to 
them to suppose that their patents had been violated, It was not surprising, 
therefore, that they should have taken these proceedings in order to maintain 
their rights. In reference to the main question which had been argued, as to 
the third branch of the second patent, claiming the introduction of steam as a 
heating agent for the distillation of fatty and oily substances in place of flame, 
his Honour said he had great misgivings as to his own competency to deter- 
mine upon matters of such a purely scientific description, It had been con- 
tended that where the infringement was clearly made out and the enjoyment 
had been long and unquestioned, the court would grant an injunction in the 
first instanec. In reference to the enjoyment he had no hesitation in con- 
cluding that there had been sufficient enjoyment, and enjoyment of that 
species that if the infringement had been clearly shown an injunction would 
at once ixsue. Looking, however, at the scientific evidence and the doubt he 
felt in confiding to his own judgment in such a matter, he could not say that 
there had been that distinct and clear invasion of the plaintiffs’ patents as to 
justify him in granting the injunction, From a merely inferential invasion 
he could not fasten upon the detendants the consequences ofa wilful infringe- 
ment. Not having come to the conclusion upon this part of the case that 
there had been such a wilful infringement, he should not do more than re- 
quire an undertaking from the defendants to the following effect—namely, 
that stean shall in no case be admitted into their still until the contents of 
the still shall have first acquired a temperature equal to or exceeding that 
at which the steam is admitted; that no steam shall at any time be admitted 
into their stillat a higher temperature than the contents of the still, such 
temperature to be ascertained by thermometers placed in the still, and at the 
point at which the steam is admitted respectively; that the defendants will 
admit two scientific gentlemen, to be named by the Court, into their works 
for the purpose of being present during the whole or any part of the process 
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rany period or periods not excecding in the whole 12 hours, 
nable notice to the defendants as to their time of 
nunicate with the parties, and that the 
defendants sh on! 1 furnish the plaintiffs with a copy of the exhibit produced 
in court (being a model of their working apparatus) ; subject to this under- 
taking, the motion to stand over, with liberty to the plaintiff's to bring such 
action oy actions as they ma advised, any action in respect of the alleged 
infringement of patent is to which the undertaking given by the 
defendants relates) to be broug ghit so as to be tried not later than at the 
sittings atter Trinity term. 
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CAWKWELL V. DAY. 
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FPAYOr V. FOUCHTER, 
This was a motien for an injunction to restrain an actionat laws Itappeared 
that the defendant, Victor Fou ar, inve i certain improvements in mills 





used for the grinding of flour. Louis Bibas advanced money for the 
purpose of enabling Fouchier to work the invention, for which patents were 
obtained, and the plaintiff, Alfred Payot, gave certain bills to Bibas, upon 
which Bibas brought an ae tie n, and the present bill was filed to restrain such 
e was a partnership in the patents, 

st appeared for the plaintiff; Mr. Baily and 
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THE PATENT JOURNAL, 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2735. Thomas Hinpie, Blackburn, Lancashire, “* Improveme nts in the 
manufacture of textile fabrics "—/'rlition recorded 1th November, 1856, 
2756. Cant Hemnicn Junius Witten MAXIMILIAN LIRBMANN, Fartown, 
Huddersfield, Yorkshire, ‘Improvements in the purification of water, 
—— in the re ae ation of materials « mployed therein.”--A communication. 
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Josue Cnarwin, Birming ‘ ‘An expanding compensating slide 

r sustaining gas and other lig nee, 4 also applicable for other similar pur- 

' re AWth December, 1 

3011. Joun Munpocn, ~——, An improved ships-main — applicable 
to other ay also t orded With Dece 

3012. Henry Moonn OUSE, Denton, near Manchester, ar aa nts in 
self- acting signals for railways’ Pe vw recorded 20th Deccudly ber" 1S56. 

. Joun BAGSHAW and Joun Paine is arnis, Belstead, Suffolk, Fag ram 

medicinal mixtures, adapted for curing diseases of cattle, —- 
recorded Wh Ja tri, 1857. 

92, Joun FRANCIS Porter, Park-street, Westminster, ‘ Improvements in 
the manutacture of bricks and other articles of clay and brickearth, or of 
the like materials,”— / ¢fitiow recorded 10th Jane 1857. 

Id. Parr HeNKY SHARKEY, Liverpool, ‘ Improvements in the construc. 
tion of scale beams or balances.” 

216. James H ARRIa, Hanwell, Middlesex, ‘‘ An improved method of stop 

railway carriages and trains, locomotive and stationary 

together with certain apparatus which may be 




















ping or retarding 
engines and machinery, 
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218, CHARLES JAMES Wiaos Cheste r-street, Kennington, Surrey, 
proved apparatus for feeding or supplying steam boilers with water. 

220, ANDREW McOntb, Glasgow, “ Improvements in the construction of 
centrifugal machines or ‘hydro extractors’ used for the manufacture of 
sugar and other purposes, and in the rangement of appliances to give 
motion to such machines by steam power 

222. WILLIAM Srunns, Live rpool, and James Burrows, Wigan, ‘ Improve- 
ments applicable to water-closets."—Prtitions recorded 2th January, 1857. 

224. Joun Fortrescur, Charles-street, Middlesex “Hospit I, London, * Im- 
provements in the construction of the furnaces of bakers’ ovens for the 
pupae of consuming smoke, which improvements are also applicable 

to the consumption of smoke in other furnaces.” 

228. Richard ARCHIBALD BRroomaN, Fleet-street, London, ‘ Improvements 
in the preparation of woollen hats, bonnets, and bodies for hats and 
bonnets.”-——~A communication from Messieurs De Clermont and Co, 

230. = ILLIAM Hexky Brown, Portsea, Southampton, ‘ Improvements in 
coffins, 

















282. Epwarp Iratrrox, Gloucester-road, Regent’s- _. London, ** Tmprove- 

ments in electric lelegr«ephs,.” — etivious record yo 

. Thomas Wartsox, Baxend 
Over Darwen, Lancashire 

238. WILLIAM ALLEN TURNER, Cla 
provements in the manufacture of starch.” 

240. Gronas TOMLINSON BousFleLD, Sussex-place, Loughborough road, 
Surrey, ‘ mprover vents in coating iron or other metals with tin.”—A 
communication. — 7’ ti orded 27th Jamuery, 1857, 

2. Coun HunNrer, Burnalde Antrim, ** Improvements in bleaching or 

textile fabrics or materials and materials used for making 





4” 857. 
id Tuom AS SINGLETON, 






n, near Acc rington, 2 
‘Improvements in looms 
ses-street Piceadilly, 











London, ‘ Im- 












cleansing 
paper,” 

244. Ronert Harvow, Stoe kport, Lancashire, 
to be applied to steam boilers 

246. Josern Harn is, Bolton, Lancashire, ‘ Improvements in lighting gas 
for iMumination 

248. Tom As Cooke, New-street, Portland Town, London, “ Improvements 
in ventilators for ouimibuses, and in apparatus for actuating the same.” 

250, RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “ An improved 

protective matting or fabric for sheltering plants, shrubs, and other 

veretable productions, pits, f and other similar structures, together 
with machine ry for manufacturing the same, and the mode of supporting 
it when in use A communication from Jules Guyot. 

S2. Richard ARCHIBALD Brooman, Fleet-street, London, ‘ An improved 
method of elevating water and other liquids.”—A communication from 
Julien Ramar, 

254. WILLIAM Grant, Newnham-street, Edgware re al, London, ‘ 
ments in the manufacture of hurdles and gates. 

256. ARTHUR CLARK, High-street, Southampton, “ Improvements in signal 
Jamps.” 

258. George Eowarp Denine, Lock leys, Herts, *‘ Improvements .n re. 
ing and warming trains of railway varri ges."—Petitious re 238th 
Jann . 1857 

260. CHakLEs Epwarp Symonps, Stones End, South wark, = Improvements 
in the manufacture of oxide of lead and its salts.’ 

261. WILLIAM Hrywoop, Manchester, ‘* Improvements in boilers for gene- 
rating steam.” 

262. A UR MALINS, 
ornmamenting castors for furniture, lamps, cl 
cornice-ends, curtain-bands, and curtain-pins.” 

GEORGE Sampson and Joseri Sampson, Gordon-street, Bradford, and 
Enwan Lape Lofthouse, near Wakefield, Yorkshire, “ Imp rovements 
in apparatus for effecting the folding or rigging of woven fabries.” 

264. Samvuen Jay and Gronee Siru, Reyent-street, London, ** An im- 
proved hood or covering for the head, capable of being used either sepa- 
rate trom or in combination with, other garments, such as cloaks, 
mantles, dre sgowns, and other entire or partial coverings for the 
human body. 

265. CHARLES DE Bussy, Mornington-road, London, ‘The reduction of 


“Improvements in apparatus 














* Improve- 











Birmingham, ‘A new or improved method of 
idehers, cornices, and 




















zine ores 
206. James Roper 
of 





McDonatp, Hamburg, ‘ Improvements in the manu- 
"—~A communication from Nathaniel 





ber overshoes. 





1AM WeiLp, Manchester, ‘* Improvements in looms for weaving 

le fabrics, part « of which tmprovementa an ap 1 licable to looms for weav- 
ing other fabrics’ ke J 1s 

263. Pirark Ernest Lavaup ps Lavierrir, Rue de TEchiquier, Paris, 
‘Certain improvements in the manufi acture of comforters, scarfs, and 
other like coverings for the neck.’ 

269. JAMES FARRAR, Bury, Lancashire 
regulating the pressure and flow of g 

270. Jonn TaLpot PitMAN, Gracechurch- street, London, “ An improve- 
ment of the better organisation of the in strumental music scale.”"— 
conununication, 





* * Improv ements in apparatus for 









271. James THom, Lambeth, Surrey, ‘‘ capeuennesnite in the construction 


and mode of fixing artificial teeth. ; : 
272, SAMUEL MontaGu, Cornhill, London, ‘‘ Improvements in packing 





"asses. 

273. JAMES RUSSELL CHIEN ALL, | Westminster, 
burning or consuming smoke.’ 

13 Lenz, Fenct hurchestreet, 

manufacture of cast steel.” 

275, Tuomas Euuis, Ty Mawr, Pontypridd, Glamorganshire, ‘Certain im- 

provements in the preparation of india rubber and gutta percha by com- 

bining therewith an materials.” 

6. ALEXANDER WriGut, Newcastle, ‘ An improved manufacture of malt.’ 

277. Freperick WILLIAM Campin, Strand, London, ‘‘ The manufacture of a 
certain textile fabric, termed by the inventor ‘ tissu courroie A com- 
munication from Pierre Henri Moullin. 

Isaac HOLpEN, St. Denis, near Paris, “‘ Improvements in washing and 

‘ying wool and other fibres, part of which improvements is applicable 
when connecting together lengths of leather for other purposes.” 

279. Isaac HoupEn, St. Denis, near Paris, “ Improvements in combing 
wool and other fibres.’ 

280. Isaac HoLpEN, St. Denis, near Paris, 
and combing wool and other fibres.” 

281. Isaac Ho.pen, St. Denis, near Paris, 
wool and other fibres.” 

282. Henry Smirn, Little Hampden-street, Birmingham, ‘Certain im- 
provements in window price tickets, and which said improvements are 
also applicable to the ornamenting and prizing the wrappers or paper 
boxes for holding faney and other goods, also in the mode of attaching or 
a nding window tickets.’ 

Tuomas Arrieck, Ceylon, “‘ Improvements in machinery or apparatus 


“An improved method of 





London, “‘ An improvement in the 



























“Improvements in preparing 





“Improvements in carding 





for pulping coffee.” 

284. James Owen, Worsley, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus for the prevention of accidents in ascending and 
descending shafts of inines, which said improvements are also applicable 
to hoisting and other lifting machines,” 

285. JouN ALIN WILLIAMS, Baydon, Wiltshire, ‘‘ Improvements in 
machinery or apparatus for ploughing or tilling land by steam power.”— 

recorded 30th Janueru, 1857. 

286. ADOLPH Hesse, Stafford- place, Pimlico, 
pressed yeast.” 

287. RICHARD APPLEBY, 
machines.” 

289, WILLIAM HARGREAVES, Bradford, Yorkshire, 
machinery for preparing and combing wool, hair, silk, 
other fibrous substances.” 

200. Henry Wurrr.es, Vicar’s Moss, and Ropert ScHoriIELp, Nuttall- 
street, Lancashire, ‘‘ Improvements in the construction of the slide 
valves of steam engines, and in the mode of working the same, for the 
better regulation of the vacuum in the cylinders thereof, economising 
fuel, and for ensuring safety and steadiness of such machines whilst in 
action.” 

201. WiLLIAM Epwarp NEWTON 
in the manufacture of buttons. 
terosses, Paris. 

202. Joun Mayo WoRRALL, 















London, “ Making com- 
Newcastle-on-Tyne, ‘‘ Improvements in washing 


**TImprovements in 
cotton, flax, and 


Chancery-lane, London, ‘‘ Improvements 
*—A communication from Jean Felix Bap- 





Salford, Lancashire, “An improvement in 
finishing certain deseri tions of fustians called ‘cords’ and ‘ thicksets.’” 
203. DaNieL Coorek and THomas Woop Heaton, Manchester, and Tuomas 
i re LANGsnaw, Salford, Lancashire, ‘* An improved apparatus applicable 
to the purposes of ventilation.” 
204 Danie, Howartil, Manchester, 
stances, or composition, not hitherto used for siz 
or worsted yarns or warps for weaving.” 
205. ASTLEY PasToN Price, Margate, Kent, ‘‘ Improvements in the se para- 
tion of wold from certain auriferous mixtures, compounds, and products.’ 
6. WitntaM Dray, Swan-lane, London, ** An improvement in ploughs.’ 
a titous vecordad 33 t January, VS857. 
207, WittiAM Henry Hoipine and James Roperr Casray, Chatham, Kent, 
** Improvements in the manufacture of soap.” 
pon SyMonbDs, Liverpool, * In.provements in ships’ night signals. 
IN MippLeton, Calais, France, ‘** Improvements in consuming the 








“ The application of a substance, sub- 
preparing woollen 




















298. Cor 
200 








smoke of furnaces. 
300. Ricuarp Ropinson, Salford, near Manchester, 
mnachinery or apparatus for finishing yarns or threads, 
301. Jean Francois Dupesout, Rue de |’Echiqnier, Paris, “ Certain im- 
provements in looms for weaving. 
302. Brook Honeson and Jouwn Carrer, Halifax, Yorkshire, ‘ Improve- 
ments in apparatus for introducing the pile wires used in weaving 
Brussels carpets and other piled fabrics.” 
304. Marruew ANDREW Muir and JAMES 8 McILWuaM, Glasgow, “ Improve- 
ments in moulding or shapmg metals 
305. Ropert Morrison, a wenstle upon-Tyne, 
boilers.” — /etitic corded wh 1857. 
506. Tuomas CownurRn, M: och eb r, JoNam! 1AN PrReEstTON, Pendleton, 
Jernemiau Sueriock, Salford, neashire, ** Improvements in appar: 
Bt regulating and indicating the pressure of steam and other fluids, 
. Thomas WILLIAM Rayner, Saint George’s East, London, * Improve- 
x nts in cocks and valves.’ 
308, James Hunt, Iron and Steel Works, Brades, St: ulfordshire, ** Certain 
improvements in shovels and spades for general use. 
809. FLORENTIN GARAND, Paris, ** Improvements in transmitting motion 
and means of stopping it immediately.’ 
310. Wituiam Lunp, Fleet-street, London, ‘‘ Improvements in securing 
es containing bullion and other v _ ible property, DP arts of which are 
plicable to the securing of bale other pac kages,’ 
JAMES TAYLOR, Middlesbrough-on Dons, Yorkshire, 


“Improvements in 








_‘* Improvements in steam 























“A compensating 









CHARLES CocuRANE, Ormesby Iron Works, Middlesbrough-on-Tees, 

Yorkshire, ‘* An improvement in heating blast for blast furnaces and 
cupolas.” 

317. Henry Unwin, Sheffield, 
tion of waste heat from coke ovens. "etitions recore 


1857. 





Yorkshire, ‘* Improvements in the app lica- 
. cd 3rd Fdiruary, 


Patents on which the Third Year’s Stamp Duty has been Paid. 

428. Epwarp Massry, Tysoe-street, Clerkenwell, London.—Dated 22nd 
February, 1854 

351, Joun Burt Siva and Epwarp Situ, Regent-street, London.—Dated 
13th February, 1854. 

361. Parrick O'Connor, Wavertree, near Liverpool, 
854, 


368. JoHN WREN, 
1 





—Dated 14th February, 


Tottenham-court-road, London.—Dated 15th February, 





+ 

Jous Davie Morries Stiruiné, Larches, Camphill, near Birmingham. 
—Dated 16th February, 1854. 

378. Thomas Fawcett, jun., Lisburn, 

February, 18! 

388. Moses Poor, Avenue-road, R 
tion. Dated 17th February, 1854. 

Epwarp LoyseL, Rue de Gréty, Paris.—Dated 18th February, 1854. 

ViLLIAM EpWARD NEWTON, ¢ ‘hance ry-lane, London.—A communica- 
“tion. —Dated 22nd Febru: ary, 185 

42%, SAMt EL ( — Spring yardens i 
_Dated + 22nd February, 1554. 

_Epwarp HaMMoND BENTALL, Heybridge, Essex.—Dated 24th February, 








Antrim, Ireland.—Dated 17th 









gent’s-park, London.—A communica- 











“London.—Partly a communication.— 








Aveuste Epovarp Lorapoux BEeLirorp, Castle-street, Holborn, Lon- 
don.—A communication.— Dated 24th February, 1854. 





Notices to Proceed. 
Bradford, and James WILLIAM Cross.ey, Brig- 
of pile or nap 





Situ Borromiry, 
house, Yorkshire, *‘ Improvements in the manufacture 
fabrics.” 

2344. WiLiIAM Wiikrinson, Nottingham, ‘“‘ Improvements in castors in the 
leys of tables, chairs, pianofortes, and other articles of furniture, and in 
apparatus for perfor ating castor wheels, which is also applicable to the 
perforating of glass articles generally.’ 

7. JuLEs ApoLrpuk Lr F Bane, Cecil-street, Stre and, London, ‘‘ An im- 

provement in lubric ting oil cans or vessels.”—A communication.— 

187 


( i soo. 














Pe 
356. DaNteL “FOxwELt, Y 
smoke, and economising fuel thereby.”— 
2360, Joseru BRNXNett HowELL, Shef ite! d, Yorksh tire, 
facture of cast steel.”—/ recorded Oth € ber, 
RD NORRIS Pat MER, Southamp ston, nalising 
and improved telegr raph or signal apparatus a} 


ncheste r, ‘* An improve . bec nap of consuming 
re t Sth ¢ t 1856, 
i Improvements in 


1850 








apparatus for carria 
picable to other pu es. 
2379. Joun Mcinyes, Liverpool, 
protect 
by which it is applied, and w 
the addition of other substi ances 
23380 — RENNIE, jun., Lagan I 
the condensing apparatus of steam 
Octe , 1856. 
2083. W ILLIAM HINDLE AsSuburn and James Farrnurst, Blackburn, * Im- 
hinery or apparatus used m the preparation of cotton 





“ 
oved surface mineral coating for 





** An im} 








h varnish may be used with or without 






, Felfast, “ Improvements in 
ec 


$."—Letitions re ed Oth 











provements In mac 
or other fibrous substances for spinning. 
2385. ANTON BRUNO SeituEN, Alpha-place, Caledonian-road, London, ‘“‘ im- 
provements in machinery or apparatus for cutting cork in the processes 
of shaping and making Stoppers of cork, and in the treatment of cork to 
be employed in the said processes, and to be applied to other useful pur- 


poses, 


iron and other substances, and an improved vehicle or varnish | 




















2387. James LATHAM, Liverpool, “‘ Registering the number of passengers =“ 
omnibuses — other vehicles and conveyances.”—/etitions recorded llth 
October, 18% 

2398. JoHN , Radcliff, Lancashire, 
machinery or rag rnd for cutting or rasping 
recorded 13th October, 185 

2400, RICHARD SUMNER, Satine, Lancashire, ‘‘ Certain improvements in 
power looms for weavi 

2401, Joun KNowLEs, jun., Saint Helen’s, Lancashire, ‘An improved 
apparatus for the prevention of accidents in winding from mines, which 
ap paratus is also applicable for other similar purposes.”— Petitions recorded 
14th October, 1856. 

2409 JAMES be RRoWS, Wigan, Lancashire, ‘‘ An improved arrangement of 
apparatus employed in winding coals or other minerals from miles, which 
said improvement is also applicab r other similar purposes. "Petition 
recorded Lith October, 1856. 

PETER ARMAND le Comte de FONTAINEMOREAU, 

Paris, ** Certain improvements in the construction of turbines. 
munication. 

2426. PETER ARMAND le Comte de FonrarnemMoreav, Rue de l’Echiquier, 
Paris, “ An improved process for purifying brandies and other alcoholic 
products.”— A communication. 

242u. WILLIAM JEFFREY, Glasgow, “ Imp yrovements in machinery or appa 
ratus for sawing or cutting wood.’ 

2437. SAMUEL CUNLIFFE LisTER and WILLIAM TONGUE, 
“ Improvements in spinning.’ 

2438. JAMES RoBERT FRANCE, Clarence-street, Islington, London, ‘‘ Improve- 

ments in electric telegraj h apparatus,” 

2440, WILLIAM PALMER, jun. ., Suttou-street, Clerkenwell, London, “ Im- 
provements in roof candle I: amps for railway and other carriages.” —Peti- 
tious recorded 17th October, 1856. 

2442. 2. Roperr Hannam Coutyer, Park-road 

“Tinp roved me thod of manufacturing paper 

2445. Josern GrorGe, Rue de I’Echiquier, Paris, ‘‘ An improved crane.”. 
Petitions recoided 18th October, 1856, 

2456. Josern LAcAssaGNk and Ropoirne Turers, Lyons, France, ‘‘ An 
improved electric i 

2459, CHARLES Rove » FreeMAN, Eaton, Norwich, and WILLIAM DRAKE 
Key, Norwich, ‘ * tmprovements in manu facturing food for animals.”— 

J etitious recorded Wth October, 18: 

2495. EDpwin ALLAN ATHAWES, Blackfriars-road, Surrey, “An improve- 
ment in the construction of forks for forking land.”—J edition recorded 

3rd October, 1856, 

. AboLPHE Ernest RaGon, Bernard-street, Russell-square, Sane, 

Improvements in apparatus for indicating and recording the speed of 
ships.”—A communication from Lambert Alexandre.—/clition recorded 
28th October, 1856. 

2581. ERENEZERK Erskine Scorr, Dundee, ‘ Improvements in stereoscopes.” 
— Petition recorded 3rd November, 1856, 

2650. WILLIAM CLARK, Chancery- lane, London, 
manufacture of barytes and strentian and their salts 
cation to various purposes.”—A communication.—/’ 

November, 1856, 

. Richarp Eaton, Sussex-terra New-road, Battersea, Surrey, “ Im- 

prove ments in apparatus for bufting on railways, and for other purpos 

fetition recorded 20th Noveidber, 1856. 

271 764. SAMUEL RussELL, Darnley-terrace, Gravesend, ‘‘ Improvements in 
the construction of scissors and shears, *__ Petition recorded 2st Novcenber, 
1856. 

2831. JOSEPH LATIMER CLARK 
‘Improvements in electric tele 
Petition record d Wth November, 18 

® Ricuarp Emery, King-street, St. James’s-square, Westminster, 

“Improvements in the construction of certain kinds of agricultural 
implements (for breaking clogs of e: soa and levelling the soil) called 
*harrows,’ "—/clition recorded Uh Decenber, 1856. 

3021. Roprrr Gipson, Hull, Yorkshire, * An improved self-acting appa- 
ratus for signalling on railways.”—VPetifion record d 22nd December, 1856, 
3074. WiLLIAM CLakk, Chancery-lane, London, Imp rovements in air and 
waterproof coatings, and in their application.”—A communication.— 

Pe tion recorded 26th December, 1856. 

. Tuomas Batt and Joun Witkins, Nottingham, “ Improvements in 
mn: wufacturing looped fabrics, suitable for the “making of gloves and other 
articles.” tition secorded 8th January, 1857. 

92. JouN FRANcis PORTER, Park-street, Westminster, “Improvements in 
the manufacture of bricks and other articles of clay and brickearth, or of 
the like materials.”—/Petition recorded 10th January, 1857. 

114. Sir James Murray, Dublin, ‘ Abating the smells and inereasing the 
fertilising usefulness of liquid manures, sewage, gas, or other liquors, and 
for means of raising or propelling such mixtures, and other solids or 
fluids to convenient “hei Ps or distances.” — Petition recorded 14th January, 
1857. 

157. Epwin CLark, Great George-street, Westminster, ‘“‘ Improvements in 
floating docks.” 

159. Lwin CLARK, Great George-street, Westminster, ‘‘ Imp yrovements in 
machinery or apparatus for raising ships out of the water for the pur- 
poses of examination and rep —Pititious recorded Wth vanuary, 185 

193, JouN Rupery, Birming 
and other parts of umbrella and parasols, 

194, Gustave PEREZ DI TERMINI, Friday-st 
in the construction of artificial hands. 


**Certain improvements in 
dye woods,”—Petition 















shiquier, 
—A com- 


Rue de 








Bradford, Yorkshire, 






London, 





Regent’s-park, 























“Improvements in the 
und in their appli- 
tition recorded 11th 









Adelaide-road, Haverstock-hill, Hampstead, 
raphs,”—Partly a communication,— 
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’ 
































m, ‘‘ Improve ments in runners, top notches, 








London, ‘Improvements 


corded 22ud January, 


pa] 








McOniz, Glasgow, “Tmprovements in the construction of 
centrifugal machines or ‘ hydro-extractors’ used for the manufacture of 
sugar and other purposes, and in the arrangement of appliances to give 
motion to such machines by steam power.”—Petition recorded 2th 
Janvary, 1857. 

224. Joun Forrescur, Charles-street, Middlesex Hospital, London, ‘‘ Im- 
provements in the construction of the furnaces of bakers’ ovens for the 
purpose of consuming smoke, which improvements are also applicable to 
the consumption of smoke in other furnaces, 

232. Epwakp Hinton, Gloucester- road, OR 
provements in electric telegraphs.”—/'iwus 
1857. 

240. GzorGr ToMLINSON BovsriELD, Sussex-place, Loughborough-road, 
Surrey, ‘ Improvements in coating iron or other metals with tin.”—A 
communication. — tition recorded 27th January, 1857. 

248. Tiiomas Cooks, New-street, Portland Town, London, “ Improvements 
in ventilators for omnibuses, and in apparatus for actuating the same. 

249. WALTER HENDERSON SisTERSON, Southwark, Surrey, ** An improve- 
ment in cranes.” 

256. AkruUk CLARK, High-street, Southamp _ «« Improvements in signal 
lamps.” — Petitions recorded 2th January, 18 

266. JAMES RoDERICK McDonaLp, Hamb ary - Improvements in the manu- 
fact ure of india ru ubber over-shoes.”— A communication from Nathaniel 

recorded 2 January, 1857. 

276, Aus EXANDER WR —_" Newes ustle, ‘An amoel manufacture of malt.” 

Isaac HOLDEN, 8 Denis, near Paris, “Improvements in washing and 

drying wool and Aah fibres, part of which improvements is ap plicable 

when conuecting together lengths of | eather for other purposes. 

», Isaac Hou EN, St. Denis, near Paris, ** Improvements in combing wool 
and other fibres. : 

280. Isaac HoLpvEN, St. Denis, near Paris, ‘‘ Improvements in preparing 
and combing wool and other fibres.” 

281. Isaac HoLvEN, St. Denis, near Paris, 
and other fibres. 

284. JAMES OWEN, Worsley, 








nt’s-park, London, ‘Im- 
recorded 26th January, 




































“ Improvements in carding W ool 





Lancashire, ‘‘ Certain improvements in 
inachinery or apparatus for the prevention of accidents in ascending ant 
descending shafts of mines, which said improvements are also app slicaole 
to hoisting and other lifting machines.’ corded 30th January, 
1357. 

259. WILLIAM HARGREAVES, Bradford, 
machinery for preparing and combing wool, 
and other fibrous substances. ; 

292. JouN Mayo WorRaLL, Salford, Lancashire, “An improvement in 
finishing certain descriptions of fustians called * cords’ and *thicksets. 

205. AstLEY Pastoy Price, Me argate, Kent, ‘* Improvements in the sepa- 

gold from certain auriferous mi xtures, co mupounds, and pro- 











— Petitions it 





Yorkshire, ‘ Improvements in 
lie silk, cotton, flax, 











ration of 








ducts, — Petitios s f Slat Janue 
304. MATTHEW ANDREW ‘Mt 1R and JAMES Me It WHAM, Glasgow, ‘* Improve- 
ments in moulding or shaping metals.”—#elitiou recorded 2 kebiuary, 





13857. —~—- 
Aud notice is hereby given, that all persons having an interest in oppos- 
any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commls- 
sioners, Withm twenty-one days the date of the Gaseile (and of 
the Journal) in which this notice sued, 











List of £pecifications a the week ending 
13th February, 1857 


1408, 3d 1409, 











. 1603, 5d. * 1605, 3 Sd. ; 1608, Gd. ; 





* Specitications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 




















Fesruary 20, 1857. 
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ABSTRACTS OF SPECIFICATIONS. 
fhe following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, §c. 
1851. JosepH AUGUSTE MormieR, Marseilles, France, ‘* T: unsmitting motive 
power.”—Dated 5th August, 1856. 

This invention consists of an arrangement of three levers connected 
with other apparatus whereby motive power is transmitted from one 
rotating shaft to another. A water wheel is fixed on the driving snaft, 
which is supplied by a suitable sluice from a cistern or other head of 
water. This driving shaft has three pulleys fitted to it, in such manner 
that they are alternately driven in the direction of the driving shaft 
during a third part of a revolution, and then allowed to run back. This 
spring and releasing of the pulleys is effected by spring cotters or keys, 
which are thrown into gear at and during the proper period of the revo- 
lution, by fixed cams and suitable rods or levers acting thereon. A 
chain is attached to the long end of each of the three levers, each chain 
being attached to its respective pulley on the main shaft. Each chain 
is wound up at each partial revolution of its pulley, and thereby acting 
forcibly on the levers. Chains passed over fixed pulleys and weighted 
are attached to the levers, to cause them and the shaft pulleys to per- 
form the retrograde movement. The opposite ends of the levers are fur- 
nished with pallsor clawkers, which alternately engage to take into toothed 
cogged and ratchet wheels keyed on the shaft to which the power is to 
transmitted. The alternate action of these levers and clawkers propel 
the toothed wheel round a portion of a revolution, and their combined 
action maintains a constant revolution of the shaft. The rotary motion 
is multiplied and transmitted from this shaft by spur or other gear to a 
second shaft fitted with a fly wheel. This shaft drives a pump to pump 
up the water from the lower to the upper cistern, if required to act again 
on the water wheel, and it communicates with any other recipient of 
the motive power transmitted.— Not proceeded with. 





Ciass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery, and Fiitings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 





RD ARCHIBALD Brooman, Fleet-street, London, “Carriages and 
— Dated 31st July, 1856. 

This invention is an improvement in the construction of the running 
parts of vehicles, and consists in the application of india-rubber or other 
similar elastic material to a variety of the parts, whereby not only is the 
rattling noise arising from those parts when the carriage is in motion 
entirely obviated, but also by reason of the elastic character of the 
material introduced the bolts are not liable to break, nor the nuts to 
work off. 





1817, WitLiam Paton, Springvale, Glasgow, “ Railway wheels.”—Dated 1st 
August, 1856. 

This invention relates to the arrangement and const uction of rail- 
way wheels, composed of metal and wood, combined sozas to be both 
durable and pleasant in working. In one modification of railway whee! 

made according to this invention, the nave and arms or spokes are of 
wrought iron forged in one piece. The arms are flat, and the rim por- 
tions which they car for receiving the tire are formed with deep 
external flanges on one side. These edge flanges are on the side on 
which the tire flange is ultimately to be placed, and with the circum 
ferential rim portions they form a recess for a wooden rim or felloe por- 
tion which encircles the run portions of the spokes. This wooden felloe 
portion is retained in position by transverse bolts passed through the 
wood and through the edge flange of the felloe rim portions. The wood 
being put on in pieces is clamped and bound up by an iron hoop which is 
shrunk on outside the wood. The actual running tire which is formed 
with a short edge flange on its inner plain edge is then put on over the 
binding hoop, and this completes the wheel The inside edge flange on 
the tire protects the tire from the lateral blows arising during running, 
and the whole forms a substantial and useful wheel. According to 
another modification the nave and arms are of cast iron, but the wood is 
interposed at the felloe portion in the general manner before described. 
— Not proceeded with. 

1844. Antotne Dominigce Sisco, Paris, 
August, 1856. 














“Railway brakes.”"—Dated 5th 


‘his invention consists principally in the use of eccentrics attached to 
the framing of the carriage, the object being to obtain a more rapid and 
efficient mode of stopping railway trains than is at present in use, as 
shown in the drawings, without reference to which the invention cannot 
be more fully described. 

1846. JEAN Jaques Danpuran, Charlotte-street, Fitzroy-square, London, 

“An apparatus called the self-swimmer.”—Dated 5th August, 1856. 

This apparatus, being elongated at its superior part, and gradually 
enlarged as it extends over the breast, and terminating at the loins as a 
truncated or rounded cone, holds the immersed body in a position that is 
neither quite vertical nor horizontal; it is therefore the oblique position, 
and that position infallibly keeps the head of the swimmer out of the 
water, The design shown by the patentee indicates that this apparatus 
is divided in two, three, four or several other parts at will, and that at all 
events these parts are united by straps. The size of the said apparatus 
varies according to the service it is intended for ;ethus, for salvage pur- 
poses, it takes the more developed form, whilst for the use of children it 
requires lesser proportions, 


These two points are the maximum and 
minimum. 


The self-swimmer is composed of zine, tin, copper, or any 
other metal; it can also be made of india-rubber, gutta percha, or any 
other impermeable tissue. The straps or throngs which fasten the parts 
are made of cotton, worsted, silk, leather, thread, india-rubber, or any 
other tissue ; they can also be made fast by metal chains. 


Crass 3.—FABRICS 

Including Machinery and Processes for Preparing, Manufacturing, 

Printing, Dyeing, and Dressing Fabrics, &c. 

1633. SAMUEL Harpacrk, Miles Platting, Lancashire, ‘* A compound conical 
spike and double gridded machine for opening, blowing, scutching, and 
cleaning cotton, wool, and other fibrous substances.”—Dated 10th July, 
1856. 

This invention consists of the use of one or more conical cylinders 
furnished with spikes or pins and spiral beaters mounted on suitable 
framing, so that the cotton, wool, or other fibrous material to be opened 
and cleaned will be continually fed in at any convenient part of the first 
cone when only one is used, and given out at the end of it without any 
manual intervention, and when two or more of the said cones are used it 
will be fed at the first cone, and delivered at the end of the second or 
last cone perfectly opened or cleaned, which effect is produced by the 
continuous or centrifugal motion imparted to the filamentous flocks by the 
rapid revolution of thespiked cones and spiral beaters within concentric 
cases, The patentee furnishes the cone orcones with metal pins or spikes 
equidistant from each other, or graduating in distance from the summit to 
the base to the conical cylinder, the said spikes or pins running parallel 
with the axes upon which the cone revolves. He also attaches spikes or pins 
to the internal part of the framing, coming between those on the conical 
cylinder and the concentric casing. The fibrous substance to be cleaned 
is fed in at the small end or summit of the cone, and is whisked onwards 
to the larger end or base, and if two cones are used it is blown through 
an aperture in the first cone to the second one, by a draught from a fan 
placed at the extremity or base of the second or last cone; but if only 
one cone is used, the material passes out at the large end or base to the 
dust cage. The said cones are supplied with the improved spiral beaters 
4s secured to him by letters patent dated 9th October, 1852, No. 321, 
which rapidly revolve in the said concentric casing, by which the fibrous 
material is whisked forward, and forcibly ejected to the dust cage, by the 
combined action of the rapidly revolving beaters and the draught of the 
fan. By fixing at the front of the said described machine a beater, 
either of the ordinary construction, or one of the improved patent 
beaters, he obtains a complete blowing machine as well as an opener. 

1637. Ropert Hurron LeapBeTTER, Glasgow, ‘‘ Preparation of flax.”— 
Dated 11th July, 1856. 


The inventor takes flax straw, after having been deprived of its 











gummy or other matter by being digested in water at a high temperature, 
and then steeps it at a temperature of about 80° to 100° in flax steep 
water for about four days, the time being determined by observation, 
and varies according to the temperature, strength of steep water, and 
kind of straw. He then rolls it dry, and scutches it in the usual manner, 
and thus produces flax of superior quality and strength. 

1646. THOMAS MADELY HARTWELL, JAMES WiLlAM GLADWIN, and iLENRY 
GLADWIN, Manchester, *‘ Apparatus for stretching woven fabrics,”— 
Dated 12th July, 1856. 

Instead of the usual methods of employing pins in the machine, which 
penetrate the edges of the cloth, and keep it to the full stretch in width 
as it passes through the stretching machine, the patentees employ clamps 
which are connected to or form part of an endless chain, the said clamps 
and chain passing over guide pulleys, and between a race or guide on 
each side of the machine, taking or passing the material to be stretched 
along with them. The space between both pulleys and guides being 
extended or contracted by right and left handed screws in the usual 
manner. By means of a self-acting apparatus placed at the front end 
or beginning of the machine, the clamps are made to close upon the 
cloth or material as it advances, and remain firmly shut with the cloth 
during their course to the end of the machine where they are opened 
by another self-acting apparatus remaining open whilst they pass under 
the machine, and after passing the front guide pulley closing again as 
before, thus carrying the cloth outwards at any desired speed. Ora 
pulley or friction roller on a part of each clamp may come in contact 
with a bar or plate to maintain the tightness of the clamps during the 
progress of the cloth the slackening or releasing taking place after the 
bar is passed. 





1664. AntHuR NEILD, Manchester, ‘‘ Jacquard and other pattern looms.” — 
Dated 15th July, 1856. 

This invention consists in certain arrangements of machinery or 
apparatus in looms connected with the jacquard or other pattern appa- 
ratus for arresting or retarding the taking-up motion, so as to cause a 
greater or less number of pricks to be driven in at any required part of 
the cloth. The details cannot be descrit 
drawings. 

1666. CuarLes Bett Biytn and Win.iaM ParELL Burcuant, Dundee, 
Forfar, N.B., ‘* Weaving.”— Dated 15th July, 1856. 

This invention relates to certain improvements in power looms, the 
chief object of which is to give a proportionately increased time for the 
passage across the shuttle, the advantage of which will be understood by 
the practical weaver. ‘The desired effect is produced by causing the 
stay or lathe to be actuated by a differential movement, in such a manner 





ed without reference to the 











that it moves comparatively slowly at the period of the shuttle’s transit 
across, whilst the subsequent beat up is effected with the usual or a pro- 
portionately greater rapidity. Various mechanical contrivances may be 
adopted for producing the required differential movement.—.Vot pro- 
ceeded with, 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &c. 


1843. Tuomas Manries, Millstone, Derbyshire, ‘Corn mills.”"—Dated 5th 
August, 1856. 





This invention is applicable to mills for grinding and crushing all 
kinds of grain, drugs, chemicals, and all other mineral and vegetable 
substances, and which may be worked either vertically or horizontally. 
It cannot be described without reference to the drawings.—Vot pro- 
ceeded with, 

Wituiam Warr, Belfast, Antrim, Ireland, “‘ Preparing Indian corn 
and other grain for fermentation and distillation.—Dated August 6th, 
1856 


1855 





j 

The inventor steeps Indian corn in water at an artificial or high tempe- 
rature, say from about 60 to 100 degrees of Fah, thermometer, for the 
pose of softening it and faciltating the after process of malting. He 
then conducts the malting process in a moist atmosphere artificially 
heated, say from about 60 to 100 degrees of Fah, thermometer, When the 
malting process is conducted in an artificially heated atmosphere, the 
steeping at a high temperature is not so necessary; but should the 
malting process be conducted in the usual way, he employs the high 
temperature in steeping. The whole process mi so be conducted in 
an artificially heated moist atmosphere, such as described without steep- 
ing, and this process may also be applied to other grain. He also steeps 
the corn in water, or in the water in which corn has been previously 
steeped for a longer period, so as to enable him without malting, so to 
decompose the fibrous and other matter that the starch can be easily 
brought to a fine state of division, which is effected by grinding with 
water (hot water being preferred). The starch being thus set free can 
be converted into sugar and alcohol by any of the known methods, This 
process may also be applied to other grain.— Not proceeded with, 











Ciass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 

ments, Glass, Faint, House Fittings, Warming, Ventilating, &e. 

1799. See Class 10. 

1805. Groror Hoicrorr, Manchester, and Prrer Jounson, Wigan, ‘‘im- 
provements in the manufacture of cement, and in the application of a 
known material to cementing purposes,”—Dated 3ist July, 1356, 

This invention consists in manufacturing cement of sulphur com- 
bined with sand, gypsum, or any other suitable material; also, in the 
application of sulphur alone for cementing the joints of stones, or asa 
substitute for cement when used for any other purpose, 

1860, Lionet Weurr, Bellevue Hotel, Bruxelles, Belgium, “‘ A combination 
applicable to keys of door-locks to prevent their being opened by phers 
or other instruments from the outside. — Dated 7th August, 1856. 

This invention cannot be described without reference to the drawings. 
—Not proceeded with. 

1870. Wituiam Gorsk, Birmingham, “Improved door fastener.”—-A com- 
munication —Dated 8th August, 1856, 

This door fastener consists of a plate of metal inserted between the 
door-post and the edge of the door, the said plate being secured to the 
door-post by the closing of the door, 
end a plate, arm, or bolt, which, being brought against the door, pre 
vents the said door from being opened. 

1885. Joux CaRTLAND, Birmingham, “ Improved door spring.”—Dated 11th 
August, 1856. 

This invention consists essentially of a helical or coiled spring of steel, 
iron, brass, or other wire, the said spring being acted upon in such a 
manner, by its connection with the door or door-hinge, that the said 
spring shall be coiled or uncoiled on the opening of the door. The 
elastic force of the spring is exerted by a winding action, instead of a 
lengthening or shortening action, as is usual with helical door-springs. 


Cxiass 6.—FIRE-ARMS, &e. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, Se. 
1849. ALFrep Vincent Newton, Chancery-lane, London, 
fire-arm cartridges.” — Dated 5th August, 15856. 
This invention consists in placing the fulminating powder of cart- 
ridges against a steel or iron disc or shell, and between the said dise and 
a cork or other suitable elastic material, the cork and fulminating 
powder being enclosed by a brass or copper cap having an orifice on its 
face, so that a portion of the cork may be exposed to the action of a pin 
which penetrates the cork, and ignites the fulminating powder by con- 
cussive force, the dise or shel! serving as the resisting medium for the 
pin to strike against. 


“Primers for 





1869. Tuomas AusTEN, Waltham-Abbey, Waltham, Holy Cross, Essex, “ A 
machine for ascertaining the propelling force of gunpowder.—Dated Sth 
August, 1856. 

This invention consists in the use and employment of a moveable 
machine, which the patentees call a recoiling target, for ascertaining the 
propelling force of gunpowder, the same being mounted upon two pairs 
of light running wheels. One of each pair of wheels runs in a groove 
formed in a metal rail securely attached to, or formed upon, a cast-iron 











framing, and the other wheels at the opposite side of the machine run 





upon a fiat metal rail, also formed upon, or securely attached to, the 
aforesaid fixed framing of the machine. The recoiling target is com- 
posed of a light metal framing, one end whereof has a metal target 
affixed thereto, the whole being mounted upon the aforesaid running 
wheels. There is an index hand fixed to the framing of the recoiling 
target, and a metal plate with inches and parts of inches marked therein, 
in front of which the points of the index hand moves. The upper part of 
the side framings of the recoiling target is formed with bearings to receive 
trunnions when it is desired to ascertain the recoiling force of different 
descriptions of gunpowder. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Se. 

1841. James Benjamin Bowen, Chipping Norton, Oxfordshire, ** Manufac- 

ture of gloves.”—Dated 5th August, 1556. 

This invention relates to the manufacture of driving, riding, or other 
gloves, wherein the fore finger and the inner parts of the second and 
third fingers and the thumb are protected by leather or skin, and has 
for its object to dispense with the use of the side pieces and gussets 
usually employed between the fingers, and consequently to avoid unne- 
cessary seams, and to effect a great saving in the amount of stitching or 
sewing required. This is effected by a peculiar method of cutting 
which cannot be exhibited without reference to the drawings.— Not pro- 
ceeded with. 

1861. ALEXANDRE THkODORE NicoLas GouL, Rue de Bretagne, Paris, ‘* An 
improved button.”—Dated 7th August, 1856. 

The improved button, which may be of bone, metal, stone, or glass, 
has on its under side a straight stem the length of which may vary ac- 
cording to the intended application. To this stem two metallic arms or 
hands of equal or unequal length are adapted, one being fixed and the 
other moveable, which arms serve to retain the button in its place. The 
fixed arm or hand is soldered or otherwise fixed to the stem of the button, 
and is perpendicular to it, thus forming a hook with the said stem, The 
moveable arm or hand clasps the shank of the button, by means of a 
small spring nipper, which turns round the said stem, and moves above 
the fixed arm, and opposite to it. The moveable arm may at option be 
placed under the fixedarm, The above arrangement of arms and stem 
may be employed for studs and buttons of any kind and form. To fix 
the button a suitable hole must be made in the garment to allow the 
passage of the two arms; the moveable arm should be placed under the 
fixed arm, and the two arms are passed through the said hole. The 
moveable arm or hand is then moved back, by turning it half round, by 
which the button becomes fixed. 


CLass 8.—GAS, 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Puryying Apparatus, &c. 
. ALEXANDER Wriout, Mil 
and subterranean places with 





ank-street, 
ras.” 





Westminster, “ Lighting mines 
— Dated 4th Auguat, 1856. 

This invention consists in so combining apparatus at the summit of 
a mine, or other similar deep place, that the 





, having been produced 
in the ordinary manner, may by pumping or forcing apparatus be forced 
into a gas receiver or holder weighted to a higher degree than ordinarily, 
and by means of a governor be regulated to the degree of pressure 
required in the mine or such like deep place. The weighting of the 
gas receiver or holder will to some extent depend on the depth of the 
mine, and the weight required in each case must be such that the pres- 
sure given by it shall be greater than the difference of weight of a 
column of air and a column of gas the whole depth of the mine or sub- 
terranean place intended to be lighted, together with the additional pres - 
sure necessary for the friction in the pipes, and for projecting the gas to 
supply the flames, It is however preferred, in all cases, to have the 
pressure of the gas in the receiver into which it is forced in excess of 
the actual pressure necessary, and to regulate the pressure between the 
gas receiver and the m or such like place by a governor to the degree 
of pressure required to force the gas down into and to distribute it in 
the mine. In mines a thousand teet deep or less a pressure of about 
fifteen inches of water is used, and a greater pressure if the mine be 
materially deeper. 








1852. James Farrar, Bury, and Henry Srencer, Rochdale, Lancashire, 
“Apparatus for regulating the pressure and flow of gaseous fluids.”"— 
Dated 6th Augus:, 1856. 





This invention consists in the adaptation of a valve to the inlet o” 
outlet pipe or other chamber, which is perfectly free in its action, and 
not liable to stick or get fast to the seat To accomplish this object the 
valve is formed with a cylindrical dish or tube, having conical or V- 
shaped openings at its lower edge or end, which dips into mereury or 
other fluid contained in a cistern or chamber formed around the end of 
the inlet or outlet pipes or chambers aforesaid, so that the valve in its 
motion will, by means of the conical or V-shaped openings, shut off and 
regulate the pressure and flow of the gas to the burners, when actuated 
by a lever or other means in connexion with the apparatus partaking of 
the back pressure of the gas not required to be consumed at the burners, 
Secondly, the inventors adapt apparatus to the ordinary taps or cocks 
and flow of gas through pipes or other 
chambers, which apparatus is capable of being adjusted to the extent 
the cocks or taps are required to be opened, For this purpose they attach 
an adjustable stop piece or part to the pipes or other chambers, which, 
when set, will regulate the extent of opening of the cocks or taps as 
above described.— Nol proceeded with. 


1877. 





used for regulating the pressur 








Korr, “ Manufacture of gas.”’ 


EMILY Dated 9th August, 1856. 


This invention consisis in new dispositions of furnaces and retorts in 
which gas is produced either from coal or other organic substances, in 
such manner that the preparation of gas, instead of being intermittent, 
becomes continuous, the furnaces and reterts being constantly heated to 
the required temperature, and never becoming empty. By means of 
suitable iwwechanical arrangement, such, for instance, as an endless iron 








The plate carries at its projecting | 


chain and a piston, coal or other fuel is gradually and continually intro- 
duced into the retorts, passes slowly through them, disengaging gas, and 
being converted into coke, which coke or other residuum is continually 
discharged from the retorts, hydraulic occlusion preventing any undue 
escape of gas, which latter remains constantly of the same quality during 
the entire time of manufacturing.— Not proceeded with. 














1882. Epwarp Owey, Aberdeen-terrace, Blackheath, Kent, “* Improvements 
in the manufacture of gas, and in the obtainment of products arising in 
such manutacture.—Dated 9th August, 1556. 

The patentee proposes to employ the apparatus and means now 
ordinarily used in the manufacture of gas from coal, with such modifi- 
cations only as may be necessary or desirable in consequence of the 
difference of the materials employed. In this new manufacture he 
obtains also ammonia, tar, and charcoal, the production of which from 
waste hops he considers as part of his invention. In carrying out this 
invention waste spent hops are proposed to be deprived of the usual 

water by means of known air-drying processes, or 

hydraulic pressure, or by a combination of them, or other known suitable 
processes, ‘The retorts employed in the distillation and carbonisation of 
the hops may be laid horizontally, similarly to those at present in 
general use for preparing illuminating gas from coal. The patentee 
prefers to construct them of fire brick of about a 19-inch by 13-inch 
D-shape, and about 20 feet in length, having a charge opening at one end 
and a discharge aperture at the other, for supplying fresh hops and for 
removing the resulting charcoal. He prefers to use a bright red heat in 
the distilling process, as commonly used in gasworks where clay or brick 
retorts are employed, and it will be found advantageous to work the re- 
torts in sets of seven, each set being heated by two fire places, one being 
situate at each end of the retorts. 





accompanying 


The gas produced passes successively 
into a hydraulic main condensor and scrubber, which latter is supplied 
with streams of water by any of the methods at present adopted in gas- 
works. The gas is finally purified from carbonic acid by passing it 
through an ordinary dry lime purifyer. He has found it advantageous 
to assist the passage of the gas through the several apparatus above re- 
ferred to by the aid of an exhauster; and he mentions that he gives the 
preference to Beale’s exhauster for that purpose, as the hops are liable to 
give an illuminating gas of a somewhat varying quality. He proposes, in 


some cases, when found requisite, to mix boghead coal with the hops, in 
suitable quantities, proportionate to the illuminating power required, 








158 


THE ENGINEER. 





Fepruary 20, 1857. 








The condensation of the tar is effected in the hydraulic main and con- 
denser, and, after having been separated and washed from the ammonia, 
it may be sold for the same purposes that wood tars are generally used. 
Or, if found desirable, it may be distilled by the aid of superheated 
steam, or other known means for the production of solvent naphthas 
and heavy lubricating oils. The ammonia will be found in the water 
which is deposited in the hydraulic main and condenser, and also in the 
water which passes through the scrubber. When two scrubbers arc 
used, the liquor from the hydraulic main, when cold, may, with great 

be ployed in the first scrubber as the washing liquor, 
whilst clean water is used in the second scrubber, such water being also 
strengthened by using it over again in the first scrubber, During the 
process of distillation the ammonia will have combined with the carbonic 
acid in varying proportions, but the result of the scrubbing will be to 
further saturate the ammonia with carbonic acid, thereby rendering un- 
necessary, or proportionately diminishing the necessity, for the use of lime. 
The patentee proposes to apply the solution of ammonia and carbonic 
acid to the production of alum, and to other purposes where carbonates 

; 1 














of are employ 
Ciass 9.—ELECTRICITY.—None. 
CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1793, Joun KnowLes, Calow, Derbyshire, and WituiamM Bexroy, Bir- 


mingham, “ Tuyéres.”— Dated 20th July, 1856. 

The patentees claiim, a tubular tuyére laid in a spiral form, the water 
used for keeping it cool passing at once by a pipe direct to the nozzle of 
the tuyére, and returning by the coil. 

1795. Henry Ricuarp Bowers, Penbedw, near Ruabon, Denbighshire, 
“* Apparatus for grinding, ¢ ishing, or pulverising clay and other sub- 
stances,” — Dated 29th July, 1856. 

This invention refers to grinding or crushing apparatus in which the 
rollers or crushers are caused to revolve by a circular plate or disc, and 
consists, Firstly, in adapting a revolving false bottom or dise for the 
rollers or crushers to run upon, in such a manner that the smaller-par- 
ticles of the material will be allowed to fall through and be thereby 
removed trom the action of the rollers or crushers aforesaid. ‘To accom- 
plish this object the false bottom or dise being mounted in a suitable 
manner, and driven by an upright shaft, is formed with a plain part for 
the rollers to run upon, on each of which there is a series of perfora- 
tions or grids so as to effect the desired object. Secondly, a suitable 
arrangement of apparatus is adapted for sweeping the whole or a por- 
tion of the material on the plate or disc in such a manner that the 
smaller particles may fall through the perforations or grids above 
described, that portion not passed through being again caused to pass 
under the rollers or crushers above mentioned.—Not proceeded with. 

1796, Georer Davies, Serle-street, Lincoln’s-inn-fields, ‘ Portable appa- 
ratus for copying letters and other manuscripts.”— A communication, — 
Dated 29th July, 1356. 

The apparatus consists principally of a small roller, rather longer 
than an ordinary sheet of letter paper. To this roller a square piece of 
india-rubber cloth, leather cloth, or other suitable fabric with a smooth 
yielding surface, is firmly attached by one of its edges, 
said cloth or fabric being about equal in length to the aforesaid roller. 
The roller may be made solid of wood, but it is preferred to be made 
hollow, and of tin, or other suitable sheet metal, so as to be capable of 
containing writing materials and paper therein. ‘This apparatus, when 
the cloth is wound round the roller, fits into a small hollow metal case 
which may (if preferred) be made large enough in diameter to contain 
a few sheets of copying and blotting paper wrapped round the appa- 
vatus. In using the apparatus the cloth is unwound and laid flat ona 
table or desk. 
ink, and a piece of thin damped paper, are laid thereon. 
then pressed downwards with both hands, and rolled firmly over the 





cloth, so as to wrap the cloth with the letter and damped paper round it, | 
and upon being rolled back it unwinds itself, and a correct copy of the | 
writing will be found to have been transferred to the damp paper.—WNot | 


proceeded with, 
1797. ALEXANDER WILLIAMS ANDERSON, 
Dated 29th July, 1856. 
The inventor dissolves sulphate of copper in boiling water, in the 
proportion of three pounds of sulphate of copper to one imperial gallon 
of water, Add to the solution granulated tin, until all the copper is 


Trinidad, “ Refining sugar.”— 


precipitated (it will take about one pound and a-half of tin to precipi- | 


tate the copper from a gallon of the solution). When all the copper is 
precipitated, the filtered liquid will be a colourless solution of sulphate 
of tin to be used in sugar retining. ‘The methods of proceeding may be 
varied when using the sulphate of tin in sugar refining.—Not proceeded 
with, 
170). Roper? WILLIAM Sikvirr, 
wood.”—Dated 30th July, 1856. 
This invention consists in subjecting timber or wood, when saturated 


Upper Holloway, London, “ Preserving 


or impregnated with materials or solutions used for preserving such wood | 


or timber, to pressure, between rollers or otherwise, so as to compress 
the substance thereof, and close up the intersticial spaces, by bringing the 
woody matter into closer contact, the result being that the wood is 
rendered perfectly impervious to the decaying influence of air or water, 
and the attacks of insects, while at the same time it is rendered more 
dense and more durable, and it is also capable of being used in place of 
the harder and more scarce and costly woods, being by this process 
capable of receiving the highest polish, and of resemblance to them in 
their general properties, 

1801. JuLes Dents, Queenhithe, London, “ Gelatinous 
soap.”"—-A communication, —Dated 30th duly, 1856. 

This new kind of soap is composed of the following ingredients, in or 
about the proportions indicated :—-Best curd or white soap, : 
ash, L1b.; quick lime, quarter of a Ib.; chloride of 
1-20th of a Ib,; gelatine (osteocolle oz. The above inzvedients are 
mixed together in the following manner :—'The curd soap is first cut into 
thin slices, and thrown into an earthenware or wooden recipient of 
dimensions sufficient to allow it to contain 11 quarts of the improved 
gelatinous soap which, when manufactured, is in the state of a jelly or 
soft paste. The quick lime is then placed in another recipient, and 
diluted in about a quart of water. This being effect. d, the chloride of 
lime is likewise diluted in the same proportion of water aad lett to 
settle. After this the pearlash is placed in a copper or cast-in on vessel 
with about 7 quarts of water, the said vessel is then put on the fire, 
and when the pearlash is dissolved the diluted lime is added and both 
left to boil during half an hour, Care must be taken to stir frequently 
the liquid, which, after that time of ebullition, must be poured into 
another vessel, into which the diluted chloride of lime must also be 
decanted and mixed with the liquid in the said vessels. ‘The liquid thus 
prepared is poured upon the slices of soap aforesaid, and on the dregs 
remaining attached to the bottom of the vessel that contained the liquid 
are poured about five quarts of boiling water: by agitating frequently 
the dregs they melt and form one mass with the water. Atter allowing 
the whole to repose some time, this liquid is poured upon the soap. The 
gelatine (or ostecolle) is then thrown into a quart of boiling water, and 
when dissolved thoroughly mixed with the whole mass of ingredients. 
Thus about 22 Ib. of soap will be obtained, 

1810. Wittiam Epwarp Newton, Chancery-lane, London, * Obtaining 
aluminium.”—A communication from Messrs. Rosseau, Fréres, aud t aul 
Morin, Paris. —Dated 3ist July, 1sd6. 

The inventors of the present improvements employ vessels made of 
cast or wrought iron, of varying form, Lut generally approaching that of 
crucibles, pots, or seggars, in which vessels the reaction is effected in 
the same mazner as in vessels of clay. They have also succeeded in 
effecting the reduction in chambers made of brickwork or five-clay, 
which may be either heated in the same manner as a reverberatory tur- 
nace, or by the transmission of heat through the sides, ‘Tie apparatus 
employed by preierence, however, is a reverberatory furnace, the bed of 


and economical 











which, having a portion of it inclined, is arranged in a suitable manner 
for facilitating the collection of the metal as it is produced, but the fur- 
naces ordinarily employed for the manufacture of soda may be used for 
this purpose. Another improvement consists in modifying the composi. 


one side of the | 


A letter or manuscript written with ordinary copying | 
The roller is | 


tion or mixture of matters for effecting the reaction in such a manner 
as to ensure successful operation, even when operating upon small quan- 
tities of materials, or with vessels of small capacity, such as clay retorts 
or other closed vessels. This is effected by wholly, or to a great extent, 
dispensing with the marine salt, which is usually added either to the 
simple chloride of aluminium, the double chloride of aluminium and 
sodium, or to the fluoride of aluminium and sodium (cryolite), and in 
simply adding a suitable proportion of fluoride of calcium. The use of 
marine salt has been hitherto considered necessary for the successful 
performance of the reduction, and indispensable as a flux for causing the 
metal to unite. In operating with the double chloride of aluminium 
and of sodium, it had been pointed out and always employed in the pro- 
portion of fifty per cent. to the double chloride. It has been found by 
experience that, by diminishing this proportion, better results are 
obtained, and that, by dispensing with the marine salt altogether, the 
largest quantity of metal is obtained. The following is the mode of 
operating according to this improvement, when it is required to effect the 
reduction of the double chloride. ‘!ake of the double chloride of 
aluminium and of sodium, 100 parts; fluoride of calcium, 50 parts; 
sodium, 20 parts. These proportions may, however, be somewhat varied, 
according to circumstances. These substances, having been mixed toge- 
ther, are introduced upon the bed of the furnace previously heated to 
redness. ‘The fire bars having been well fed with fuel, the furnace is 
closed. ‘The reaction will then place, and, by agitating the materials, 
all the aluminium will be collected in a mass at the inclined part of the 
bed, and may be run off therefrom. By first pouring off the whitest 
and most fluid portion of the scoriz#, composed chiefly of the marine 
salt, which has been produced by the reaction, the fluoride of aluminium 
(which is also an accessory product of the reaction) may also be ex- 
tracted theretrom. 
1812. Ricuanpd ARCHIBALD Broo 
boring tool. Dated 31st July, 
This invention consists in constructing an expanding or adjustable 
auger or boring tool, much after the plan known as a * lip bit,” and in 
inserting in the shaft thereof a peculiar cutter, which, following the 
first, cuts away the wood or other material at bottom, so as to make a 
hole larger than that made by the first cutter, and which is also capable 
of being delicately adjusted, in order that a hole may be produced of any 
desired size within the limits of the eet tool employed. 


N, Fleet-street, London, Auger or 











PRICES CURRENT OF ‘METALS. 


British Metals are quoted Free on Board; Foreign in Bond,— Extra 





























sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign ‘lin. 
25.4. neo 4 4d. Dis 
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| in Statlordshire.. ,, & 80 » lov ,, 
Railway Chairs,inW ales » ® OO , wo, 
inClyde ,, 5 09 ,, Sheet.....++0+ ” wo, 
Pig, No.1, in Clyde.... 4 146 ,, TIN, English Block, * 
%Sths No. 1 wd 4136 Lar oe a 
! 25ths No. oS - Refined pat 
| No.1, in Wales. << os «6 OO we Foreign Banca . 
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} (all Mi t the o § 08 « 
Works, L. W. , hom. , 3 eres IX. 
Welsh Forge Pig (all 400 atNewport,ls.pr. bx.less — _ 
Mine) at the Port.. ” ad Boe at Liverpool, éd. ,, - — w» 
Acadian Pig, Charcoal.. ,, 8150 ,, ANADA, Plates ... ..prtn 15 00 2 
scotch Pig, No.1, in quicksiLVEn cooscveeprib 0 19 } 
Londontsreseeeeg te $100 


Raiis.—Some purchases have taken place at equal to £7 17s. 6d. per ton, 
hett cash. Cast iron chairs may be quoted at £4 15s. per ton, and fishing 
pieces at £9 5s. per ton, delivered in the Clyde, Tyne, or Tees. The market 
may be considered firm, and with an easier money market higher rates are 
probable. 


Scotcn Pig Iron has fluctuated but little, the supply and demand is so 


| uniform, that prices appear to have settled down at almost fixed rates. The 
| market closes at 73s. Gd. per ton for mixed numbers, viz., 3-5ths No, 1, and 
2-5ths No. 3, G.M.B., f.0.b. in Glasgow, No, 1 Garsherrie 78s. per ton, The 





shipments for the wee k ending the 17th inst. were 10,200 tons, against 3,800 
tons corresponding date last year, and the stuck on warrants is about 26,000 
tons. 

Srecter is firm at £30 15s. per ton, 
| 1,400 tons, 
Corrgr.— A good business doing. 
Leap is in fair demand, 
TiN.—Banca is very firm at £150 per ton, sellers, and fine Straits at £149 
} per ton, 
Tin PLateEs continue in good request. 
QUICKSILVER is more inquired after, 

MOATE and CO., Brokers, €5, Old Broad-street. 

London, 20th February, 1857. 
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buyers. The present stock is about 
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AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 

Imports, Feb. 12.—83 pigs lead, by Bell and Son, from France; 1 case 
copper wire, by H. B, and G. Lang, from Belgium; 1 case metal manufac 
tures, by P. Scho field, irom Holland; 1,424 slabs tin, by Haivey and Co., 
from Singapore ; 27 casks 147 cases rolled zme, by J. Harris, from’ Be lgium ; 
1 case bionze manufactures, by Mertens and Co., trom France ; 2 cases ditto, 
by J. B. V.Gansewinkel, fvom France; 1 case steel manutactures, by Kischotf 
and Co., trom Holland; 9 cases iron machinery, by Pearse aud Co., trom 
Holland. 


IMPORTS 


















Feb. 13.—1,050 pigs lead, by French and Co., from Spain; 2 cases metal 
manulactures, by Mertens and Co., from France; 24 casks zine ore, by Vic- 
toria Dock Co., trom the United States; 1 ¢ steel manufactures, by J. 


B. V. Ganusewinkel, trom 
Belgium ; 70 casks won 
by Oppenheim and 


cas 
Piaser, trom France; 4 cases bronze ditto, by J. 
France; 17 02. siiver plate, by B, Galloway, from 
nails, by W. Meyerstein, from Be} gium; lv casks cutlery, 
Co., trom Belgium. 

Feb. 14.—24 casks unrated ore, by Coates and Co., from the United Mates; 
10 lbs, ro Hed zine, by Phillips, Graves and Co. ., hom Hamburgh. 

Feb, 16.—1 cask and ] case copper, by J. Harmsworh, trom Port Phillip ; 
£1,800 worth minerals, by M. A. Hodgson, from Norway; 1,480 piculs 
antimony ore, by the Borneo Co., from Singapore; 130 slabs tin, by Barber 
and Co., from Holland ; 142 casks ditto, by J. Harris, from Belgium. 











89.001 





Exports, Feb. 598 Ib. quicksilver, by J. Lamb, to Antwerp ; 39 ton 
iron, by H. Grey, to Bombay ; 264 02. plate, by W. R. Smills, to Melbourne. 

Feb. 14.—1,250 02. gold coin, by H. Grey, to Antwerp; 3,000 oz. gold bars, 
by T. C, Robinson, to Antwerp ‘1 ten spelter, by Hoperatt and Co., to Con- 
stantinople ; 36 v2. silver plate, by J. Thredder, to Auckland, New Zeal: 
8 cases cutlery, 2 cases iron manuiactmes, by H. Solloway, to Bombay 
arms, by J, Bishop, to Sierma Leone; £100 arms, by J. Winch, to Sierra 
Leone, 















Feb. 16.—6,000 oz. silver coin, by E. F. Well, to Mogadore; 48 oz. silver 


plate, by J. Thredder, to Auckland ; 149 oz. ditto, by S. Dixon, to Cape 
Coast Castle; £30 arms. by E. Row eli, to Hong Kong; ; 40 oz. silver plate, by 
w. Escombe, to Melbourne ; 271 oz. ditto, by W. Escombe, to St. Thomas; 
30 cases arms, by W. T. Simpson, to Sierra Leone. 

Feb. 17.—180 cases iron, by C. J. Major, to Alexandria; 3,700 oz. gold 
coin by Turnley Brothers, 800 0z, silver and 200 oz. gold coin, by Samuel and 
Co., and 75 cases quicksilver, by J. Gansewinkel, all to Boulogne ; 50 tons 
lead, by Enthoven and Sons, to Dunkirk; 840 1b. quicksilver, by Smith and 
Cu., to Madras ; 120 lb. copper coin, by J. Harris, to Rotterdam ; 95 oz. silver 
plate, by J. Thredder, to Calcutta. 





ActTuaL Exports FoR THE WkrBK Enving THURSDAY Last, INCLUSIVE.— 
36$ tons lead to Hong Kong, &c., 50 tons iron to Pernambuco, 20 tons iron 
to Corfu, 15 tons tin to Rouen and Paris, 217 cases plumbago to Rotterdam, 
5,000 Ib. quicksilver to Belgium, 1,807 ditto to Port Phillip, 450 oz. gold coin 
to Boulogne, 3.000 02. bar ditto to Boulogne, 220 oz. silver coin to Hamburgh, 
2,000 oz. ditto to Boulogne, 27,500 oz. ditto, to Rotterdam. 








Huct Exports ror THE WEEK.—To Amsterdam, 6 casks 6cases hardware 
1,188 bars 566 bundles plate iron; Antwerp, § casks, 11 cases, 158 bundles, 
38 packages hardware, 52 cases 17 pieces 37 packages machinery ; Bremen, 
14 cases hardware, 4 cases machinery, 70 bars 115 bundles 349 cwt. chains 
iron; Bombay, 54 tons coals; Carthagena, 176 tons cinders, 85 tons coals; 
Dunkirk 23 cases 5 packages machinery; Hamburgh, 34 casks, 34 cases, 118 
bundles, 64 packages hardware, 93 cases 7 packages 5 casks machinery, 709 
bars 66 bundles 27 plates iron, 79 bundles 14 cases steel, 378 bundles iron 
tubes; Rotterdam, 8 casks 6 cases hardware, 111 bundles 3,956 bars 312 plates 
iron, 71 bundles 5 cases 6 casks steel, 125 ewt. chain, 52 bundles 630 iron 
tubes; Wisby, 168 tons coals. 












Exports OF BRITISH MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING ]21n FepruaARY.—CoaLs, tons,—Africa 54 casks, Adelaide 
105, Melbourne 250, Wellington 267, Bombay 406, Antigua 104 _thds.. 
Demerara 320 tons 162 hhds., St. ‘Thomas 158, Boston 75, New York 278, St. 

John, N.B, 111, Buenos Ayres 1064, Caldera 1,000, Panama 1,000, Pernam- 
buco 754, Rio Grand 20, Rio Janeiro 145, Constantinople 1,605, Fiume 410, 
Gibraltar 280, Malta 540, St. Servan 42, Trieste 1,205, Venice 1}, St. 
Michaels 81, Isleman 60, Belfast 235, Dublin 311, Kingstown 60, Sligo 75, 
Wexford 6, 

CopPER. —Antigua 3¢., Barbadoes 17 c., Havana 10 c., Arica 7 ¢., Lima 1 
esk., Pernambuco 7 bxs., Rio Janeiro 20 ¢s., 30 kegs 2 tons 13} ¢., Alexan- 
dretia 3 es., Alexandria 94 bxs. ., Constantinople 113 kgs. 14 es. 5 tubs, Narva 

.» Malta4 bxs, 4 cs, 

* ‘Geen, Rops.—Africa 20 bxs. 

HARDWARE, packages.—Africa 355, Cape Good Hope 1 ton §7 pkgs., Gee- 
long 106, Adelaide 7, Melbourne 396, Sydney 282, Wellington 46, Singapore 22, 
Bombay 42, Calcutta 8, Ceylon 45, Antigua 315, Barbadoes 96, Belize 21, 
Demerara 119, Havana 47, St. Thomas 179, Carthagena 2, La Guayra 8, Santa 
Martha 175, Vera Cruz 40, Baltimore 53, Boston 102, New Orleans 36, New 
York 239, Philadelphia 175, Portland 94, Savannah 4, Halifax 2, St. John 22, 
Arica 559, Bahia 39, Buenos Ayres 342, islay 7 74 tons 56 pckgs., L ima 39, Per- 
nambuco 203, Rio Janeiro 58, San Francisco a1, Vv alparaiso 26, Alexandretta 
8, Beyrout 2, Constantinople 7, Corfu 2, Genoa 7 7, Gibraltar 12, Havre 1, 
Leghorn 2 . Lisbon 18, Malta 7, Marseilles 13, Naples 73, Oporto 6, Palermol, 
Smyrna 12, Syra 26, St. Michaels 1 bl. 12 pkgs., Jersey 59, 

Tron, Bak AND Bout, tons.—Africa 6}, Melbourne 40}, Wellington 5, 
Batavia 84}, Bombay 208}, Calcutta 50, Antigua 6}, Barbadoes 123, Deme- 
rara 15}, Havana 834, St. Thomas 2}, Boston 315}, Baltimore 7, New ‘Orleans 
15, New York 31}, Philadelphia 87, Portland 753, Savannah 5, St. John 
38}. Arica 403, Buenos Ayres 33, Monte Video 31, Rio Grande 101, Rio Janeiro 
24, San Francisco 51, V alparaiso 744, Beyront 6, Constantinople 424, Genoa 1, 
Havre 25}, Ibrail 149, Lisbon 8}, Leghorn 231, St. Servan 48}, Stettin 13}, 
Smyrna 43, Venice 171, St. Michaels 4, Jersey 2}. 

Iron, CastiINGs.—Africa 3 tons 12 ¢., Geelong 6} tons, Wellington 1 ton 11 
c., Barbadoes 2 tons 17 ¢., Belize 1 ¢., Demerara 1} ton, Havana 3 tons 19¢c., 
St, Thomas 37 tons 7 ¢., Czrthagena 5} tons, Santa Martha 1} tons, Buenos 
Ayres 12 tons 17} ¢., Lima 6 tons 6 c., Valparaiso 7}, Leghorn 4 c., 5t. 
Michael's 5} tons, Jersey 18 ¢. 

Inon, Hoop, tons.—Africa 
Madras 5, Penang 5, Antigua 3} tons 1,109 bdls., 
bndls, 5 tons, Ha a 2, St. Thomas 1, Vera Cruz 8, Boston 8, New Orleans 7, 
New York 57, Philadelphia 20}, Portland 5, Rio Grande 10, Constantinople 
374, Havre 124, Ibrail 5, Marseilles 7}, Smyma 9, St. Servan 14. 
Natis.-—Ceylon 200 kegs, St. Thomas 606 kegs, Valparaiso 142 


















78, Cape Town 30, Bombay 19, Calcutta 23 
Barbadoes 2, Demerara 60 






tons —Bahia_ 24, San Francisco 55, Alicante 25, Barcelona 30, 
Venice 75, 


tons.—Boston 52, New York 1,3605, Philadelphia 40, 


Ikon, Pic, 
Constantinople 15, 
Ik _ Raw Ay, 
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New York 
31, Lisbon 





Inox, Rop, tons.—Bombay 75, Vera Craz 7}, Philadelphia 
584, Philadelphia 2, Rio Grande 7, Constantinople 1174, Ibrai 
t. Servan 8, Smyrna 5 57, St. Michaels 3. 

Ikon, Suket, tons,- Melbourne 14, Bombay 126}, Madras 5, Havana 603, 
St. Thomas éc., Vera Cruz 5, Boston 52, New Orleans 174, New York 193 
tons l6¢., Philadelphia 18, Portland 25, Buenos Ayres 14, Monte Video 20, 
Rio Grande 4, San Francisco 60}, Beyrout 1, Corfu 1, Lisbon 24, Naples 31, 
St. Michael’s 2}, Jersey }. 

LEAD —Singapore 14} tons, Antigua 5 tons 1}c., St. Thomas 1 ton 12¢., La 
Guayra 2 esks., Pernambuco &} tons, Rio Janeiro 9 esks, 3 tons 17$¢., Gib- 
raltar 2 tons, Naples 3 tons, St. Michael's 5 c., Jersey 14, 

LEAD, Suot.—Geelong 18 kgs., Barbadves 1 ‘kg., St. Thomas 16 esks., Santa 
Martha 3 csks., Montreal 2 esks., Buenos Ayres 29 kgs., Rio Janeiro 2 210 kgs., 
Jersey 14 bgs. 

MACHINERY —Melbourne £200, Bombay £477, Calcutta £59, Barbadoes £50, 
Antigua £192, Havana £160, Jamaica 1 cs., Santa Martha £38, New York 
£90, Philadelphia £45. Pahia £94, Pernambuco £507, Valparaiso £1,218, 
Havre £3,170, Lisbon £85. 

STEEL.—Cape Good Hoye 2 tons 12¢., Calcutta 12 tons, Santa Martha 8c., 
Boston 85} tons, New Orleans 2} tons, New York 117 tons, Philadelphia 56} 
tons 5 ¢., Genoa 2 », Leghorn 5 tous 7 ¢., Naples 8 tons 11 ¢., Jersey 4 ¢. 

TIN, BLock AND Bar.—La Guayra 1 bri., Pernambuco 8 ris, 

Tin PLATEs, boxes.—Africa 15, Melbourne 100, Wellington 10, Calcutta 
500, Havana 50, Jamaica 10, St. Thomas 50, Puerto Cabello 100, Baltimore 
100, Boston 441, New Orleans 1,390, New York 12,536, Portland 650, Phila- 
delphia 21 budis. a 25, Monte Video 100 bxa., Pernambuco 
250, Rio Janeiro 80, 0, Valparaiso 4, Barcelona 190, Beyrout 

120, Constantinop ile 40, Corunna 20, Genoa 6, Gibraltar 75, Ibrail 30, Leghoin 
20, ‘Lisbon 235, Oporto 71, Rotterdam 100, Trieste 45, Vigo 100. 

New York Metat Markets, Feb. 

CoaL.—Liverpool cannel has advanced and orrel is scarce and ~d 
Sales—50 tons cannel, 11°40 deuls., 4 months; 50 tons small cannel at 
9°50 dols., cash; 150 tons house cannel, part to arrive, 11 dols. to 11°25 dols., 
4 months ; and 300 tons, part to arrive, on terms we did not learn. 

Corrgr.—New sheathing sells in suits at 32 cents, and yellow metal 
26 cents, G6 mos. Pig copper is very quiet, we quote Lake Superior 30 cents, 
6,000 to 8,000 Ib. 



























Baltimore 204 cents, 4 mos., and Chile 28 cents, 6 mos. 
old sheathing, &c., sold at 25} to 26} cents; composition 16 ceuts, cash. 
Inox.—All descriptions ave held firmly, and prices generally have an 
Sales— 300 tons Scoten pig, to arrive, at 29°50 dols, to 


upward tendency. 
30 duls. ; small lots here, 31 dols, to 32 dols, ; 3v0 tons English commen bars 
58 dols, ; 50 ditto, refined, 67°50 dols.; besides which, we hear ot orders having 
been sent out to England for 400 tous English sheet, singles, at or equal to 
§ cents., 6 mos., delivered here. The Philadephia North Auwcrican, of Satur- 
day, says:—** The buoyancy previously noted in the market continues, but 
the high views of holders and the uncertainty in regard tu the bill now beture 
Congress limits operations, and the only sales made public are to the extent 
of 1,800 to 2,000 tons anthracite, principally forge, at 24 dols., 6 mos., Which 
is an advance. In manufactured iron there is a lair business, without change 
in quotations.” The business is very moderate, communication with the 
internal districts being still much restricted by ice. Sales, 150 tons Seotch 
pig at 30°50 dols., 6 mos., more is generally asked. In bars and sheet, we 
have no variation or sales to notice. 
Import, from Jan. 1 to Jan, 31, 1857: 





Bax. Pig, SueEert. 

Tons. Tons, Badls. 

From Foreign Ports .. .. 1,284 .. 2,737 .. 24,440 
Cvuast wise aha See - ee 1,364 
Total ie ae we oe SARs 25,803 





Same time, 1856 .. .. COS .. 20,170 

Lrap.—Theve is rather more inquiry for pig, and the market is steady and 
perhaps a shade firmer. Sales have been maue of 130 tons refined German at 
6°25 duls.,, OU days; 160 ditto, G13 do.s., time and interest; 250 tons 
Spanish, mostly to arrive, at about 6 124 dols., equal to cash; 100 tons 
Mexican, to arsive, 6 dols., cash and 10 days; and i00 tons reiine od German, 
to airive is} dols., cash. 40,000 Ib. old lead brought £4 cents, cash. There 
have been turiler saies of 85 tons Spanish at 6°12} dols.; and 50 tous refined 
Gerinan, to arrive, 6°15} dol 









cash, The monthly circular of Messrs. Faber 
and Perkins will be found below :— 

“The improving tendency in pig lead, noticed in our circular of 31st De- 
cember, became more decided aiter the receipt, on the 3rd January, of 
advices of important sales in Englaud, to the trade there, and since that time 
a good business has ween dene at steadily advancing prices. The sales 
aggregate about 2,400 tons, including 12v tons in the early part of the month 
fur export, and recently 350 tons on speculation. A consideiable portion | 
the sales embrace parcels to arrive, also several lots from second hands, 
that while the receipts have been light, the stock on hand is not mate riaily 
reduced from our previous statement. Favourite bands of English lead are 
scarce, and what little is here is held at high prices. The same remark 
applies to Galena, and for this description 6} ceuts per lb., easb, has been 




















Feprvary 20, 1857. 
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vbtained within the last few days. 
refined German, 6 3-16 cents ; soit English, nominally, 6} to 65 cents, equal 
to cash. 
Receipts since 1st January, 1157 :— 
T 
Foreign .. . « <« wo Betaee . 
Ane gd - * * - 160 ‘ - 815 tons. 








Same time, 18. a foreign) =. ee ee ee oe 300) { or 300 tons. 
astwise vet ee ae 
Same time, 189. emia ee 1000 ¢ ‘ or 1000 tons. 





Cuastwise .. oe 
ainst 3,300 tons ‘same time last 


Stock 2,800 tons, yea 
1857. F oa. AND PERKINS, 
S85 


New York, Feb 









Imports, from Jan, | to Jan OT. 
From Foreign Ports .. 0 «2 «+ 8 «+l igs 9,056 
- 1,785 





Cuastwise .. 0 ee oe ee te te eet 





A 6c tw ae a ee, oe 
Same time, 1856. ‘ 2 0c co co 9,000 

SvRLTER.—There have be en i no re ce ipts, ‘and the sales are contined to small 
jots from store at 9 cents, cash. Total import from Jan, 1 to Jan. 31, 18°7, 
1,799 plates. 
In.—The existing impediments to moving heavy goods both on land and 
water restricts business, ‘and the market for pig and plates is quiet but firm, 
ld X. Plates are held at 12.50 dols. to 12°62} dols, 6 mos., a lot of 500 bxs. 

ps hanged hands at the former rate. Coke tin are scarce —_ rather 
higher. 300 bxs, 1. C. coke sold at ‘ . generally 
held at 10°75 dols.. 6 mos 5 dols., 6 mos, C 
coal terne are held at 11 . tvices continue 
favourable tenor for holders of beth pi dthe market i 
though for the former it remains very t. “100 shibs banca sold at t 
cents, 4; in plates there isa tair business for the reason, and prices rather 

harden. We note sales of 700 bxs. 1. C. coke tin at 10 dols, to 10°12} dols, 
cash, and equal thereto ; 900 ditto, 10°50 dois. ; 100 ditto 1. C, charcoal tin, 

12 dols. ; aud 500 ditto coke terne, 9°75 dols., 6 mos. 
Import, from Jan. 1 to Jan, 31: — 
1857. 












































1856. 
Pigs, Ge... co oc of oe 23461 oe 462 
P tate 8 - 23,745 bxs... 3,551 bxs 





per cent, discount is all we have 





Wire.—A sale of 300 bdis. English at 
lo note. 
Zixc.—We note a sale of 40 casks Mosselmann at §} cents, 6 mos. 
CALIFORNIA, 
Export of Quicksilver from San Francisco during the last half of the year 
1856. 
ee flasks 8,518 
China eee ae eee ee 
POP TOE cc ve oe os (ss ow oo OO 


Peru << san. 66: ee ce ise 








Total .. ee flasks 12,7 
Total Exports first halt of 13% 35. oe oe 10,978 


Total Exportsin 1856... oe ee 
Total Fxportsin 1855... ke 

Total Exports in 1854 
Total Exportsin 1853... .. . 

Of the exports in 1856, 13,541 flasks were destined to enten 4,526 do. to 
tet 3,009 do, to China, 2,414 dv. to New York, and 250 do. to Aus tralia, 
The total value exported, according to the Custom-house buoks, was 883,185 
dollars 25 cents, 

The exports this year show a falling off from that of last year. This is not 
caused by any diminution in the product, but from the difficulty of finding a 
market for the large quantity manufactured. The consumption in this coun- 
try, however, has largely incveased during the past year, in consequence of the 
establishment of new quartz mills, &c., and we believe the production has 
also been greater than during any former year. Within the past twelve 
months, in addition to the yield of the New Almaden, the Guadaloupe mine 
has been opened, and the quicksilver is now in market. 














3omBay, Jan, 16. 
show a steadiness, and is tolerably active; an improvement 
in value is also to be noticed, 400 ewts, sheathing copper (tu arrive) 71 rupees 
per ewt; 150 candies Swedish bar, 59 rupees 8 aunas per candy ; 275 candies 
British bar iron (to arrive) 28 rupees 8 annas per candy; 800 ditto ditto, at 
37 rupees ; 100 cwt. sheet iron at 6 rupees 8 annas per candy; 1,700 ewt. pig 
jead at 13 rupees 14 annas per candy; 400 cwt, of spelter at 18 rupees 10 
aunnas per cwt. 


The market 









CatcuTra, Jan. § 

Mertats.—The market has been drooping for most descriptions, dealers 
holding off in the expectation of obtaining goods on easier terius, which in 
some instances has been the result. 

Corrgen.—A sale of lately imported Australian tile has been effected at 47 
. Sheathing, which had been looking down, has, since the advices of 
»pper market at home, assumed a firmertone. We call it worth 47 
rupees 4 aunas; brazier copper is at 49 to 50 rupees. Old copper maintains 
its position. 

Inox.—Stocks of this metal are moderate, but buyers holding aloof, prices 
have receded 2 to 4 annas ali round. 

Sre.rer.—This is still neglected, and we cannot now quote it any higher 
than 11 rupees § annas, 

Leap.—Pig is in a somewhat better position than at the date of our last; 
we can quote it at 84 to 86 rupees for English per factory maund, and 9°2 to 
#4 rupees tor country per bazaar maund, Shot is without change; rod is 
at 14°38 rupees, 

AND Tin Piates.—Blocks are still at 48 rupees Sannas. Pilates are in 
good inquiry, and worth from 21 to 26 rupees, according to marks 
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MADRAS, Dee, 27. 

The price of iron continues pretty steady; other descriptious of metals are 
much ti me as at date of our last report. The following sales are reported : 
1008 ba tous) iron, flat and round, for 26 rupees per candy; 18 tous spel- 
ter for 69 rupees 12 annas per candy; 16 candies pig lead tor 62 rupees per 
candy. The following are the latest quotations :— Ali kinds of assoried iron, 
24to 28 rupees per candy, rather firmer, English steel 75 to 50 rupees per 
eand Copper sheathing y to 350 rupees per candy, in moderate request. 
370 to 385 rupees per candy, and vellow metal 255 to 270 rupees per 
« candy, in moderate request. Pig lead 62 to 64 rupees per candy, in demand, 

Spelter 60 to 65 rupees per candy, iu fairdemand. Quicksilver 27 to 25 rupees 
per maund, improving. plates 22 to 23 rupees per box Anchors 10 to 12 
rupees perewt. Chain cable 10 to 12 rupees per ewt., unsaleabic, 
































GENERAL TRADES OF 
AND OTHER 


COAL, AND 
WOLVERHAMPTON, 


THE IRON, 
BIRMINGHAM, 
TOWNS. 

(From our own Correspondent.) 

‘The Sourn StTarronpsuime Iron Trape: Lyfects upon it of the American 

Demand: Extensive Breakages of Machinery, and their Results: Short Sup- 

plu of Hematite Ore—Tue Pie-tron Trape—THe Coat Trape—Bir- 

MINGHAM GENERAL Trapes: Their Jncreased Dulness: Ione Customers’ 

Nec ham Goods in the Agricultural Districts: The Manufuc- 

turers of Tin Wi and their Prices — WOLVERHAMPTON TRADES: Good 

Business doing: The Manufacturers of Tin Ware of 

the “ Under: s of Birmingham: The Lock and Builders’ Ironmongery 

Trades—Wstrict Trapes: Striie among the Chain Makers: The Concerns 

of For, Henderson, and Co.— THE MivLanp WAGON AND oTHER ComM- 

PANIES—Messks, Bioomer’s ANCHOR AT THE Paris Exnisrriox—Bin- 

MINGHAM GLass WARES AT THE SAMeE—Messns. CHance JRoTiacRs’ 

Lance Discs, AND WHAT HAS BECOME OF THEM: The British Government 
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Paris Exuiirion—Tue Statve tro Lornp Harvince—DeEatTH oF 
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A Book upon it: The Author's Claims to Imdulgence: The Design of 

Work: Its Contents: The Author a Gratuitows Benefactor to * The Trade: 

The Way to “ Crystallise, Vapourise, and Oxidis 
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sin Amusing Narration. 


‘THANKS for the most part to the demand from the United States, the iron 
trade of South Staffordshire may be reported as much more healthy than 
it was a month ago. By the last two or three Aincrican mails there he 
been brought specifications which, in their number and value, form a st 
ing contrast to those received during many months past. ‘These show that 
the American mills are able to supply only a very small portion of the 
demand of the States; and are cmentintion that with bars at £ 
of £9, a trade might be carried on with Americ an extent tha 











Weleerhampton and 


| last, was especially valuable in respect of such specifications, 


We ‘quote :—Soft , Spanish, 74 cents; | be restricted by entiiae else than the powers of production attaching to the 


The “ Persia,” whose letters were delivered on Saturday 
In the past 
fortnight, however, the “ make “ of South Staffordshire has not been by 
any means so large as, under such circumstances, might have been expected. 
This has been occasioned by the unusual circumstance of large masses of 


British works. 


| machinery at several works having been stopped by breakages, which have 





all happened within a few days of each other. By the end of this week the 
reparations that have ensued will be completed, and if there should not 
be a recurrence, the next fortnight will be characterised by the utmost 
animation at the works of the pricipal ironmasters of the district. The 
large American demand will make the inconvenience greater than is now 
being felt by most of the makers of malleable iron from the exceedingly 
short supply of hematite ore of samples sufficiently fine for the purposes of 
the puddling furnace. If this deficiency should last much longer it will 
cause some little anxiety in cases where those descriptions of iron are in 
demand, in the manufacture of which pounded calcined cinder is not an 
efficient substitute. There are no complaints of a shortness of supply of 
those coarser samples of red ore used in the blast furnaces. 

The sympathy which exists between the pig and malleable iron trades 
has, in the improved state of the latter, occasioned the pig trade to mani- 
fest indications of returning vigour—indications which will be more per- 
ceptible in another month, Prices, therefore, are firm. 

The collieries are said to display marked animation, and the large 
demand has induced importations of large quantities from quarters where 
the commodity can be landed upon the pit bank at less cost than in the 
case of the thick coal seams of South Staffordshire. Consequently, a reduc- 
tion in the rates of the latter qualities of this district has been spoken of ; 
but as the demand for manufacturing purposes which is now springing up 
is larger than has existed for some time past, we regard the announce- 
ment as premature. 

The Birmingham general trades increase in dulness--.a state of things 
said to result from the high prices and still upward tendency of the metals 
which, after iron, are those most used in the facture of Birmingl 
products. The representatives of houses, upon the first journey of the year, 
state that were it not for the fluctuations in the prices of metals, the wants 
of the country being pressing, there would, at the present season, be an 
unusually brisk trade; and that, if prices were steady, even though ad- 
vanced, their sheets would be better filled than those they have recently 
sent home. Still they speak hopefully of the future, and state that the 
ironmongers of the country, more especially in the agricultural districts, 
are extremely shortof hardware stock. In confirmation of these repre- 
sentations, it may be stated that in Dorsetshire, Wiltshire, and Oxfordshire, 
wholesale establishments for the sale of Birmingham goods have recently 
been opened, and that within the last few weeks very considerable orders 
have been received for the supply of these emporiums of Birmingham 
manufactures. With a view to make the trades a little more remunecrative 
than they have been recently, several alterations have been made in the 
rates of discount; but this step has been pronounced inefficient, and a ris 
of prices generally is now pronounced to be almost inevitable. Those of 
tin-ware goods would have been altered in the past week, but for the oppo- 
sition which the Birmingham manufacturers receive in their attempt to 
effect this object, from one or more important makers at Wolverhampton— 
an opposition which, viewed from a Wolverhampton aspect, is sought to be 
explained in the next paragraph, 

In the chief trades of Wolverhampton such an amount of business is 
being transacted as preeludes complaint on the part of the manufacturers, 
who, with searcely an exception, report themselves in possession of * a fair 
amount of orders.” The high price of copper and tin does not appear to 
have much slackened the demand for the Wolverhampton goods, in which 
these metals are used. Wolverhampton tinned ware stands unrivalled in 
its excellency; and the makers in that town of the best samples of this 
description of ware enjoy a consequent pre-eminence in that branch of 
manufacture. By the chief makers in that town the Birmingham houses, 
as a whole, are regarded as “ undersellers These latter, the Wolverhamp- 
ton men affirm, have just been caughtin their owntrap. It is alleged in 
Wolverhampton that at Birmingham most needless reductions have been 
made in the prices of certain goods, upon which the present high price of 
tin has reduced profits to the merest shadow, if indeed any profits 
can now be realised upon them. This state of things has rendered 
a rise of Birmingham prices inevitable. But this cannot be done with 
success without the concurrence of the Wolverhampton houses. Decming 
themselves to have been unfairly competed with, one or more of these 
have refused to co-operate in such proceedings at present ; and the Bir- 
mingham manufacturers, therefore, remain in a somewhat awkward 
position—the latter, as in most caves where excessive competition has 
originated, being the tirst to suffer when the price of the raw material 
consumes the small profits that excessive competition allows. How long 
the Wolverhampton tin-plate workers will continue thus to punish their 
Birmingham brethren it is not known, 

The lock-makers are well supplied with orders for accredited makers ; 
and the demand for most descriptions of builders’ ironmongery is good. 

In the Birmingham district there are rather loud complaints of the 
fewness of orders, especi: at some of foundry establishments. The 
chain-makers in the nei shbourhood of ¢ radley Heath, with the exception 
of those employed by Messrs, Hingley and Sons, and Messrs. Woods, have 
struck for an advance of wages. At the works of these two firms, 4s. 6d. 
per ewt. is paid for half-inch chains; but some months since the other 
chain masters reduced their rate to 3s. 6d. A few weeks ago the men 
asked for an advance, aud this not having been conceded, several hundreds 
left their work. Some concession seems due to the men, the scale of 3s. 6d. 
being too low. The works of Messrs. Fox, Henderson, and Co., at 
Smethwick will, under any circumstances, be carried on for some time, an 
application having yesterday (Thursday) se’nnight been made by Mr. 
Beale to Mr. Commissioner Balguy that certain unfinishe1 Government 
contracts now on hand may be completed. To do this an outlay of £15,000 
will be required, after which about £27,000 will accrue to the estate. The 
Commissioner made the order as prayed. The completion of the contracts 
will oceupy from six weeks to two months. 

The half-yearly meeting of the Midland Wagon Company took place 
last Wednesday. The report of the directors congratulates the share- 
holders on the “continued prosperity of the company.” Since the last 
meeting, 369 new wagons have been let for long terms to eligible tenants, 
There is still a good demand for wagons, whilst the steady development 





















































| of the mineral resources of the country is such as to induce the supposition 


| is borne out by the comparative returns of past operations. 


This opinion 
At the end of 
wazons let, of which 1,828 were 


that there will be additional requirements for rolling stock. 


June, last year, the company had 1,85 
at work; on the 31st of December, 2,228 were let, and 1,859 at work, an 
additional 65 being delivered, but undergoing alterations, With respect 
to tinancial matters, the report states that 107 out of the 400 six per Cent. 
Preference Shares have been issued; the * reserve” for renewals is aug- 
mented £4,084, making it £15,788 4s. 6d.; and the balance at the credit 
of revenue, afcer providing for all contingencies, is £4,097 13s. 6d.; from 
this it is resolved to pay a dividend at the rate of ten per cent. per annum 
ginal shares, leaving a surplus of £1,593 16s. 2d., which it is 
proposed to add to the £15 bonus shares created six months ago. 

The annual general meeting of the proprietors of the Birmingham 
District Fire Insurance Company was held on Friday last, the 13th inst., 
when a dividend of six per cent., on the paid-up capital of the company, 
‘lured on the past year, free of income tax, payable on and after the 














was dc 
23rd inst. 

The Birmingham Town and District Banking Company have declared 
the usual dividend of five shillings per share, and a bonus of two ghillings 
and sixpence per share payable on or after the 2nd of March, without 





| deduction of income tax. 


Among the naval constructions in the Paris Exhibitions of 1855, and 
which have been reported on by Captain Fowkes, was an anchor with 
moveable fiukes, the peculiar feature of which is, that there is no necessity 
for welding the different parts together. This anchor was manufactured 
by Messrs. Bloomer and Co., of West Bromwich. Its arms are made in 
two separate pieces, which are secured to the shank by a bolt at the crown. 
The shank is of one piece, and is inserted between the plates of the arms, 
instead of the latter being inserted between two welded jaws of the shank, 
The palm ond toggle are constructed in one piece also, the latter being 
passed between the plates of the arms and secured to them; the point of 
the nd the two pointed ends of the plates are then welded together 
at one t. Thus only two welds are required in the construction of this 
anchor, which are necessary in the common auchor. 
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Messrs. Bloomer's invention is thought | to be an improvement upon Trot- 

man's anchor, which proved the best of those tested at Sheerness in 1852. 
Good specimens of chain cable were exhibited by Messrs. Smith and 
Hawkes, of Birmingham, and Captain Fowkes, in reference to them says, 
that it is much to be regretted that no trial was made of the comparative 
strength of the chain cables contributed by different manufacturers, without 
which any attempt to pronounce upon their respective merits must be 
largely influenced by the known character of the houses exhibiting them, 
and any opportunity that might thus be afforded for the acquirement of 
additional knowledge by such means allowed to pass unimproved. 

At the same exhibition, Messrs. Chance Brothers and Co., exhibited 
some specimens of sheet glass, which are referred to in the report of this 
department, written by M. Bontemps, as examples of what this manu- 
facture ought to be, and the whiteness of which greatly surpassed the pro- 
ductions of the Continent. This glass is made on a limited scale, chiefly 
for prints and photographic purposes, “We are glad,” says the yeport, 
“to dvaw attention to these specimens, which realise the type of perfec- 
tion in this branch of manufactures.” The great object to be attained ip 
the manufacture of sheet glass is a perfectly polished surface, and this 
desirable feature is presented in the article called patent plate, introduced 
by Messrs. Chance and Co. M. Bontemps is of opinion that the process 
by which patent plate glass is produced is one of the most important intro- 
duced of late years into the trade, and that some of the sheets of extra 
white quality attained the ideal perfection of the manufacture. The 
coloured sheet glass exhibited by English manufacturers was fully equal 
to the best productions of France and Germany, while Messrs. Cnance 
Brothers and Co. were the only exhibitors of coloured glass embossed by 
means of fluorhydrie acid. On the Continent, the designs on flashed 
coloured glass are generally produced by the use of wheels and emery 
Messrs. Chance and Co, produce the embossing by a patent process of 
printing, which simplifies the work, the designs at the same time being 
better executed, and at less cost. Amongst the optical glass which they 
exhibited were two discs of 29 inches, one of crown glass, the other of 
flint glass. The latter had already been exhibited in 1851, when a jury, 
composed of Sir J. Herschel and Professors Glaisher, Miller, Potter, and 
Colladon, awarded it a Council medal, and expressed a wish that a dise of 
similar size might be made of crown glass. This desire was fulfilled at 
the Paris Exhibition, and the dise of crown glass was equal to the earlier 
production. 

Respecting this valuable disc, Sir David Brewster has just written as 
follows in his report on Optical Instruments. It furnishes another illus- 
tration to the one mentioned a week or two ago in the leading columns of 
Tue Enoineer, in connexion with the American purchase of the Scheuts 
calculating machine, of the apathy of the British Government upon 
questions of scientific advancement, Sir David says :—Among the most 
remarkable and valuable products of British manufacture exhibited in 
Paris we must rank the gigantic dises of glass from the works of Messrs. 
Chance Brothers and Co. These articles consisted of two kinds of crown 
glass, and three kinds of flint glass, the latter varying in specific gravity 
from 82 to 58, in order to answer the various purposes for which they 
were wanted —cameras, telescopes, and microscopes. The largest of these 
dises was a pair of flint and crown, 29 inches in diameter! The flint glass 
dise was exhibited in the Crystal Palace in 1851, and obtained a Council 
Medal. Since that time | have entertained the hope that the English 
Government would purchase these dises and construct with them the 
grandest achromatic telescope that was ever contemplated by the most 
sanguine astronomer; and with this object in view 1 brought the subject 
under the notice of persons of high position and influence, but the only 
individual who took any interest in the sulject was the Earl of Ellesmere, 
who liberally offered to give several hundred pounds to assist in the pur 
chase of the glass and the construction of the instrument. In the hope 
that private munificence might supply the means which national parsi- 
mony had refused, | was occupied with a scheme of acquiring for British 
science the power of widely extending its boundaries, when I received the 
mortifying intelligence that M. Leverrier, alive to the interests of science 
and the glory of his country, had in his possession the Birmingham dises, 
and had entered into an arrangement, dependent on their excellence, to 
purchase them at a high price for the French Government for the con 
struction of a telescope. Messrs. Chance exhibited also a pair of 20 inch 
dises for photographic purposes, another pair of 16 inches for telescopes. 
and a great variety of smaller ones, trom 9 inches down to 1 inch, 

In the article of cut flint glass, shown at Paris en the occasion referred 
to, Messrs. Osler, also of Birmingham, seemed to have attained perfection in 
their splendid candelabra. General beauty of form, boldness of adjust 
ment, purity, whiteness, and brilliancy, all were united ia this magnificent 
sample of English flint glass. M. Bontemps is of opinion that, in award- 
ing only a third-class medal, the jury did not act justly towards Messrs. 
Osler, with whom the sole fault to be found was the sending only a single 
specimen of their superb productions, 

if the prizes awarded at the French Exhibition were to be taken as a 
test in deciding on the present state of the glass manufacture, it might be 
supposed that, in respect of this branch of industry, England only holds 
the fourth rank. france obtained the only two great medals of honour, 
three of the six secondary gold medals, and eleven silver medals, Ger- 
many obtained two gold medals and seven of silver; Belgium one of gold 
and three of silver; while to land was awarded only three silver 
medals, M. Bontemps is by no means inclined to accept these awards as 
indicating the relative positions of the four nations in respect of this 
important manufacture. The jurors who passed judgment on the glass and 
pottery were, he says, * highly scientific men ; some of them were perfectly 
conversant with the ceramic art, but it must be admitted that they were 
incompetent judges as regards glass. The English jurors did not do their 
utmost to call the attention of their colleagues to the special qualities of 
the several sorts of glass exhibited by the English manufacturers; and 
those manufacturers did not appear to be very desirous of being fully re 
presented.” He maintains, however, that British glass deserved more than 
the few inferior prizes awarded to it, and refers in support of this position 
to the chief specimens exhibited, prominently noticing the productions of 
Messrs, Chance and Co., and Messrs, Osler, already referred to. 

The castings from Mr. Foley's model for a statue to the late Lord 
Hardinge have been completed in Birmingham by Messrs, Elkington and 
Co. The Times says: “ Judging from the model as a whole it is unques- 
tionably one of the most successful and artistic equestrian figures we have 
seen for some time. The horse is not a failure (rare pr for an eques 
trian statue now adays), but, on the contrary, is full of 
dignity—powerfully given, without exaggeration or straining for effect, 
with his feet and tail well disposed to avoid the recurrence of many 
points so displeasing to the eye of taste. At the same time, notwithstand- 
ing the care and skill with which the charger has been executed, the 
gallant veteran has the distinet pre-eminence, and we only regard his paw- 
ing Arab as the throne worthy of the rider, His lordship is in the uniform 
of a general, with a short cloak falling off the left shoulder, so as to dis- 
play his decorations and the limb which was maimed at Ligny, is mild, 
benevolent countenance is turned with a half smile on the spectator, and 
the lively-shaped head is left without the disfigurement of a cocked hat 
In tact, the difficulty of the modern dress has been so successfully 
grappled with that it appears not only pleasing aud martial, but even pic 
turesque in its effect, and its outlines are bold and strong, without severity, 
The sword in the figure is different from the a sabre, yet it is no 
artistic creation, but a copy of that always worn by Lord Hardinge, which 
was made for Napoleon L, purchased by the Duke of Wellington, and pre- 
sented by his Grace to the here of the Punjab. The figure, which is col- 
lossal in its proportions (14 feet high), has been cast from guns captured 
during the Sikh war. It is to be erected at Calcutta, where the subscrip- 
tion was raised on the return of his lordship fromthe Punjab, We hear 
that some preliminary steps have already been taken to secure another 
figure from the same model for this metropolis. | We wish the report may 
be true, for the statue is a fine work of art, and one which worthily repre- 
sents an old and valued public servant. 

We regret to state that in the death of M, Jeannest, which took place on 
Saturday sen‘night, from disease of the heart, Messrs. Elkington and Co, 
have lost their principal designer and modeller. 

“The premature removal of this gentleman (truthfully remarks the 
Birmingham Heraid) will be regarded by every lover of art as a great pub- 
lic joss. His eminent abilities were unrivalled, and the influence which his 
artistic productions have exercised upon the special branches of manu- 
facture, to which his attention has been of late years devoted, has been 
such as cannot be easily realised. M. Jeannest was one of a few enlight- 
ened Frenchmen who, within the last ten or twelve years, have been en- 
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it of the d tive and or tal 
arts as applied to manufacture. And certainly his name has been amongst 
the foremost of this little band. For some time he was engaged in the 
potteries in developing the capabilities of the then newly-discovered 
material of parian. He produced for Minton’s house some of the finest 
works yet brought out. During this period he was the teacher of the 
modelling class in the Potteries’ Sehool of Art at Stoke, and largely in- 
fluenced the future practice of his pupils by the instruction he imparted. 
About seven or eight years’ ago, he was induced by the late Mr. H., El- 
kington to take the direction of the fine art department which that gen- 
tlem had established in connection with the firm of which he was a 
member. Here M. Jeannest had full scope for his fine genius alike in 
ornament and the figure; and the many excellent works which have re- 
sulted from the spirit and energy of Messrs, Elkingion and Mason, guided 
by his eminent unerring skill, bear evidence of the rare qualities of the 
deceased artist. In addition, however, to the works on which he was 
engaged by the above eminent firm, he continued occasionally to design 
and work out the highest class of fictile examples produced by Messrs. 
Minton, and several of the most remarkable specimens of the revived 
Majolica exhibited by that firm at Paris in 1855, were the production of M, 
Jeannest."" By the death of M. Jeannest the decorative arts of Birming- 
ham have lost their most talented and versatile exponent. The deceased 
artist leaves a youthful daughter an orphan. 

A return has just been made by the customs department to a motion of 
Mr. Ewart, towards the end of last session, showing the amount received 
in 1855 as customs duty on each article of import yielding a less sum in 
import duty than £10,000, with the rate of duty on each article, and 
the total amount received on all, The list comprises more than 200 
articles, and the total amount of customs duty received for the whole was 
only £151,596. The following are among the “ remnants of protection ” 
which this return discloses. Upon swov.ls, bayonets, gun-barrels and locks, 
and unmounted iron cannon and mortars, there is a duty of 2s. Gd. per 
ewt. ; upon brass cannon and mortars unmounted, 10s. per cwt. ; and upon 
fire-arms and mounted ordnance, 10 per cent. ad valorem. Upon manu- 
factures of brass and broyze, or on metal bronzed or lacquered, the duty is 
10s. per ewt. Upon china and porcelain and earthenware, a like duty is 
levied. Clocks pay a duty ranging from 4s. per dozen to 10s. each, accord- 
ing to value. Copper manufactures and copper plates pay the same duty 
as articles of bronze, Flint glass pays 10s, per cwt.; window glass, and 
shades and cylinders, 1s. 6d.; but after the 5th April next will be admitted 
free. Ornamental articles of iron or steel pay 15s, per ewt., other manu- 
factures, including machinery and castings, 2s. Gd., if coated with brass or 
copper by the galvanic process, 3s. 6d.; japanned wares pay £1 per ewt.; 
manufactures of lead, pewter or zinc, 2s. per cwt.; gold plate, 21s. per 
ounce; and silver plate, 1s. 8d. per ounce; tin foil and manufactures of 
tin, 10s. per. ewt. 

From the recently published report of Mr. Warrington Smyth, on the min- 
ing and metallurgical products of the Paris Exhibition, we gather some inter- 
esting particulars upon the manufacture of iron in France, According to 
tables given by Mr. Smyth, the total quantity of iron made in that country 
has been quintupled during the last thirty years, the rate of increase being 
nearly the same as in Britain during the same period. But it is not thus, 
he says, that the development of the French iron trade is to be judged. In 
France, as in England, the main dependence of the country for ordinary 
iron must be on that produced by coke and coal, and in this department the 
rate of progression has been far more rapid. In the same thirty years, 
during which the production of charcoal iron has been little more than 
doubled, the amount of coke-made iron has been multiplied 100 times. 
Even thus the requirements of the country are far from being satisfied, and 
large amounts of pig, as well as manufactured iron, are imported, Whether 
the French ironmasters will be capable of still further advance mustdepend | 





gaged in this country in the imp: 


on the price of ore and fuel, the scale and arrangement of the works, and 
the skill and economy they can bring te bear on the process. 

A not unfitiing introduction to the following notice of the literary labours 
of a distinguished Staffordshire ironmaster, may be found in the following 
valuably suggestive letter, written under the signature of “H" in last 
week's Mining Journal, where it received the prominance that it merits :— 
“Tam rather surprised (the wr ays) that some of the practical iron 
smelters have not shown the comparative effects of smelting iron, as regards 
that part of the process (where Mr. Bessemer or Mr. Martien’s process is 
applied), in the ordinary way and by the adoption of their process, for I 
must look upon them as identical as regards the object and effect, although 
differently applied. Beginning with the rough pig iron from the blast, we 
all know that there are produced different qualities of iron, according to 
the nature and quality of the ore used for reduction. In the admixture of 
various ores, the great object for the production of tough and good strong 
bar or malleable iron is to get rid of those admixtures which are 
present in the rough pig, which consists of silicates end iron in com- 















bination with the basis of other carths or substances existing in the 
mineral, and the free carbon which is more or less present. From 
the principle of the new process, it appears to me that there is a 


double action; that the oxygen of the atmosphere or steam-jet thrown 
in has the effect of burning or oxidating such a portion of the iron 
as is thereby rendered more capable of combining with the carthy 
matter present, and separating more readily from the bulk of rough 
iron, while the heat produced prevents the possibility of free carbon 
existing, or, in other words, is consumed, and probably adds, by being 
so, to the excited action and intensity of heat. 

“The superiority of iron produced in Sweden and some other 
countries, whether for toughness or preparation for steel, is known to 
be from the purity of the mineral acted upon, and the fuel used for 
its reduction; and, the more the alloys of the English iron produced by 
the ordinary means can be freed from these substances the sooner it will 
approach in usefulness and value to those alluded to; therefore, any im- 
provement in the refining of the ordinary pig-iron of this country is of the 
utmost consequence, and I doubt not that after some additions and im- 
provement of application the principle of Mr. Bessemer s process will be 
more apparent, as it appears to me to depend very much spon the ebulli- 
tion produced by the introduction of the air allowing the particles of pure 
iron to enter into more perfect molecular arrangement, by forcing out or 
expelling heterogenous substances, which in its crude state disturb or pre- 
vent such arrangement; and to instance which I would refer to the effect 
of refining tin by the ordinary method, with the green wood used in the 
refining kettle, or to what is termed tossing lead, to improve the mallea- 
bility of lead of an inferior description. 





THE IRON QUESTION: BY JOSEPH HALL, 

Every ironmaster in South Staffordshire knows that one of their num- 
ber—Mr. Joseph Hall, formerly in active connexion with the Bloomfield 
Works, Tipton—has done as much to secure for the iron trade i.s present 
important position in the commercial world as any man now living. They 
are not, therefore, surprised that, as Mr. Hall has reached that period in 
man's history when narrations of personal feats are so often blended with 
“wise saws and modern instances,” he should wish it to be known beyond 
the sphere of his every-day actions that the “ part” which has fallen to him 
in the theatre of this life has not been “laughed through” and “made a 
farce of all,” but, in his case, has been “ performed with art.” They were 
scarcely, however, prepared to concede that in the year 1857 he would 
do that which Job longed for his “ enemy” to do—that he would “ write a 
book.” Nevertheless, “a book” Mr, Hall has written; and the daring feat 
appears to have been undertaken to show that to his inventive genius and 
to his persevering industry the trade are indebted for the process called 
“pig boiling; for the plan of making “calcined cinder; and to show also 
that he has made, and that at the Bloomfield Works there is yet made, bar 
iron which, after being “as tough and fibrous an article as it is possible to 
bring to market,” shall, when it has become cool, have given to it “three 
separate and distinct qualities,” the one end being “ crystalline, and nearly 
as bright and as brittle as gluss, the other equal to the best iron that can 
be produced, for fibre and tenacity, and the middle as to quality exhibiting 
a character approximating to both.” All this and more is done in fifty- 
three large-size pages of bold type. In this matter there is added an 
“ appendix” of twenty more pay The appendix is a compilation of pre- 
viously printed particulars, showing the rapid growth of the iron trade 
since 1806, “ when the writer entered the trade ;" with statements that have 
been made with a view to show that the ** Bessemer process” is a theoretical 
and not a practicable method of making iron. To all this matter—original 
and compiled—there has been given, in its collective form, the comprehen- 
sive tile of “The Lron Question: considered in connexion with Theory, 
Practice, and Experience, with special reference to the * Bessemer Process. '" 
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The readers of this portion of Toe E will that 
during a comparatively short period Mr. Hall has been three times 
mentioned. The first, on the occasion of his printing in a Birming- 
ham paper a column of smal! print, headed “Iron Scrap, or the Issue 
of an Old Shoe Heel;” the second, when, after the appearance in the 
current edition of the Encyclopedia Britannica of Mr. Fairbairn’s article 
on the “ Bessemer Process,” he wrote to Mr. Fairbairn, directing his 
attention to “Iron Scrap, or the issue of an Old Shoe Heel,” for 
facts with which Mr. Fairbairn was not before familiar; and the third, 
when Mr. Hall, after hearing a lecture upon the “ Bessemer Process” at 
the Polytechnic, left there a challenge, in which he offered, if Mr. 
Bessemer would come to Staffordshire, to compete with him here for 
the palm to be awarded to the one who should make the best sample 
of iron, Mr. Bessemer upon his “refinery” principle, and Mr. Hall 
upon the “pig-boiling” method. Upon the facts, which were reprinted 
in Tae EnGingeer upon those three occasions, Mr. Hall's book “On the 
Iron Question” is based. Our readers would, therefore, find little in it 
with which they are unacquainted. That little we now propose to give :— 

Mr. Hall says that he has been induced to write his book from two 
motives—first. “ The undue praise that has been lavished upon the experi- 
ment attributed to Mr. Bessemer ;” and, next, “ from considering himself 
personally implicated" in the “ reflections thrown out” against the Staf- 
fordshire ironmasters for “ their tardy improvement in the manufacture of 
iron,” by an article in the Ezaminer upon Mr. Bessemer’s method of making 
iron. Mr. Hall's experiments upon the principle of “ pig-boiling,” which 
extended over twenty years, cost him £3,000; yet he did not attempt to 
recover that money by patenting the results of those experiments, not- 
withstanding that that principle, “ with its furnace, had they been patented, 
would have realised by this time, perhaps, a million of money,” the trade 
having “ received the full benefit of them without any remuneration to the 
inventor.” Neither has he received any compensation for the using of the 
patent cinder.” The trade, however, do not appear to have been either 
unmindful of the services which Mr. Hall had rendered to their craft, or 
ungrateful for them, if indeed we may sink them in the person of the late 
Mr. James Foster, of Stourton Castle, the representative of the leading 
house, and for some time chairman of the trade. That gentleman, Mr. 
Hall tells us, generously offered to present him “ with an independency for 
the advantages which he (Mr. Foster) conceived to have been reaped by 
the trade" through their adoption of the “ principles " which Mr. Hall's 
ingenuity and perseverance had wrought out. This offer, Mr. Hall tells us, 
he “ respectfully declined, from 2 conviction that he possessed an element | 
to acquire, by continued exertion, any remunerative competency required.”’ | 
We are glad to be able to give that publicity to these generous traits in Mr. 
Hall's professional history which they may not perhaps acquire through the | 
work of which we are writing. His private life is thickiy studded with 
acts which are peculiarto the frank and the benevolent of our species. 
“In the manufacture of iron” (writes Mr. Hall) “ it is very easy to 
produce a crystalline quality without fibre. Perhaps the most direct 
way to crystalise, vapourise, and oxidise, is to force a large stream or 
volume of air into the molten crude metal. What! vapourise the crude | 
metal? Yes. The writer has frequently, when experimenting on certain 
principles at a very high temperature, wasted in vapour the greater part 
of the iron, One instance may be named. After placing four ewt. of iron 
in the furnace, it was found, on finishing the process, that only one ewt. | 
remained; the other three ewt., excepting the scoria, having escaped in the 
shape of vapour or gas.” The original portion of the work nearly closes 
with the history of a “ Tested Bar,” which is shown in one of five figures 
represented upon two lithographed sheets, which are attached to the 
book. With the good humoured smile which this history is told by Mr. 
Hall has evoked, we take leave of * 1¢ [ron Question Considered in 
Connection with Theory, Practice,” &c., “by Joseph Hall ;” thinking 
that our readers will concur with us in the opinion that such a book would 
not have been written by Mr. Hall ten years ago. “ One of the writer's 
best workinen allowed it to ooze out one day in the freedom of conversation 
with his companions, that he could make as good iron as his master, 
This was communicated to the writer, who took it pleasantly, as a challenge, 
and accepted itas such, ‘The conditions were, first, that three days should 
be allowed to make the iron to be tested; second, that the iron made by 
each should be two inches and a quarter in diameter; third, that the iron 
produced by each should be tested in the same manner, viz., by nicking the 
two inch and a quarter bar with a steel chisel—the nick dent to be one 
quarter of an inch deep, and four inches from the end, then to be struck 
with a sleige hammer till broken. ‘The conditions being ratilied, operation 
immediately commenced; and when the iron of each came to the test of the 
hammer, that which was prepared by the servant broke in two by the nick 
at the ninth blow! The iron prepared by the writer was subjected to the 
same tests—the same hammer being used, and the same men employed in 
striking. ‘To the surprise of the persons present on the occasion, several of 
whom are still living, when the 450th blow had been given, the writer's 
bar showed no signs of breaking. This being the case, 200 more blows 
were added, making 650 in all, which left it unbroken. The man being 
twitted some time afterwards on the subject of his defeat, and asked * who 
won ?’ replied, * Why, master, to be sure, but it was next to one of my having 
it.’ Howis that? wasinquired. ‘Because, if he had not beat me,’ was 
subjoined, * 1 should have beat him.’ This reminded the writer, on hearing 
it, of another workman who was a wag in his way. ‘ Master,’ said he, ‘1 
was next to one of making a good bargain to-day.’ Being interrogated on 
the subject he said—* I met a man with a drove of pigs, and asked him to 
give me one.’ ‘No,’ said the fellow, ‘ but I was next to one on it, for if he 
had said yes | should have had it,’ This aided in toning down the vanity 
of the man whose defeat was so decisive, and whose loss was as great, ap- 
parently effected only by one, as though it had been brought about by a 
thousand; though the impression playfally sought to be made was that he 
was within one blow of securing the triumph! ” 
































ND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From our OWN CoRRESPONDENT.) 


METALS / 





Notatne material has taken place this week in respect to the position and 
prospects of the iron trade. A steady business has been done during the 
week in general descriptions of iron, and the mills and forges are fully 
employed. The orders received have been on an average, and those which 
have arrived from the Continent have been slightly on the increase. The 
houses engaged in the manufacture of rails are busy, the late extensive 
orders in addition to those which continue to arrive keep up this depart- 
ment of the trade in a state of great activity. The Scotch pig iron 
market is flat, and in limited demand. There has been a decrease in 
shipments during the week, and freights to many parts have materially 
advanced. 

The coal trade is in a state of comparative activity, and the rates con- 
tinue tolerably firm, The increased production has been very great during | 
the past year, and is stil! on the increase. We anticipate a reduction in 
prices in a few weeks, owing to the augmented production now going on in 
Yorkshire and Derbyshire. 

An interesting and valuable apparatus for organ blowing has just been 
fixed to the large organ at the East Parade Chapel, Leeds. We subjoin a 
ceseription of the apparatus, The invention (which has been patented in | 
England and France, by Mr. D. Joy, engineer, and Mr W. Holt, organ 
builder, Leeds), is called the “ Hydro-pneumatie Engine,” and can be 
affixed to any organ, Its object is to supersede manual labour and the | 
more expensive steam-power in blowing large organs in churches, chapels, 
and public edifices ; and its usefulness and economy are not more apparent 
than its compactness and simplicity The apparatus in East Parade 
Chapel is affixed to an ordinary one inch pipe, conveying the town’s water, 
brought into the vestry beneath the chapel. The whole apparatus does not 
occupy a space exceeding four feet, and it is found fully equal to blowing 
the bellows of the organ above, which is an instrument of forty-four stops, 
including pedal pipes of twenty-four feet to G G G. Upon turning the tap 
of the water-pipe, the apparatus is at once set in motion, and air forced into 
the bellows with the utmost regularity until they are properly filled. The | 
engine then stops until the air is so tar exhausted by the performer that 
the bellows have fallen an iach, when it re-commences pumping air into 
them until they are filled; aml this goes on with a more or less rapidity 

without any interference whatever—according to the exhaustion of air 
by the player. The pressure is very much more steady and continuous 
than can be attained by manual labour. Near to the hand of the organist 
is placed astop, by applying or removing which, by a touch of the finger, 
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the apparatus is set in motion or stopped at once. The advantage of the 


invention is equally great ina pecuniary point of view. For example, at 
East-parade, £§ per annum has been paid to the organ-blower; but the 
apparatus has been fixed for less than £10, and the consumption of water 
is not more than 2}d. per day, or less than 11s. per annum for the Sun- 
day services. Probably, taking all the services in the year, the cost of 
water will not exceed 25s. The apparatus is capable of being applied to 
the largest organs; indeed, Mr. Holt’s workmen are at present engaged in 
attaching it to one of the largest in London, manufactured by Hill. Three 
such cylinders as are used in Mr. Holt’s workshop would blow the Liver- 
pool organ, which at present costs £200 per annum; whereas, by the 
hydro-pneumatic engine, the cost would not exceed £20 a-year. For the 
proposed organ at the Leed's Town-hall, with the pressure in the pipes of 
our water-works (which is less than that at Liverpool) four cylinders 
would be required; and as the water may be used after it has passed 
through the apparatus, the cost would of course be inconsiderable. We 
may add, that some of the first organists and organ-builders in the coun- 
try have viewed the hydro-pneumatic engine, and expressed their warmest 
approval of the invention. 

Joseph Locke, Esq., M.P., the eminent engineer, visited the Dinting and 
Etherow viaducts, on Thursday week, on the Manchester, Sheffield, and Lan-. 
cashire Railway. They were erected in 1842, and after an inspection he 
expressed the satisfaction he felt at the way in which they had stood. 

An ingenious invention, which promises to bring about a complete revo- 
lution in the method of “lighting up” large towns, and to put a sudden 
termination to the vocation of the now very useful class of men, lamp- 
lighters, has just been perfected by Mr. Joseph Harris, manufacturing 
chemist, of Bolton, Lancashire, who has registered the invention in the 
Patent Office, and has obtained protection for six months. The principle 
upen which the clever inventor proposes to proceed has been explained to 
us, and appears to be perfectly feasible. By this plan it will be easy, by 
means of electro-magnetism, to light the lamps of any large town simul- 
taneously ; or, if it be required, only a given quantity of them. But the 
inventor has also been enabled to overcome a difficulty which has hitherto 
existed with regard to extinguishing the lights. He has discovered a re- 
pulsive action of easy application, by the aid of which the gas may be ex- 
tinguished over a whole town as readily as it may be lighted. ‘The progress 
of this invention will be interesting to the public generally, and an oppor- 
tunity will be afforded of witnessing the plan in operation, in the course of 
a few days, at the Mechanics’ Institution Exhibition. 

The Blackburn Waterworks Company held their annual meeting last 
week, when a dividend of 6 per cent. was declared, less income-tax. Mr. 
Robert Ault, builder, of Stourbridge, has erected at Wordsley a school- 
room, formed in compartments, screwed together, which can be taken to 
pieces, and removed to any other site. It is 24 feet long, 16 wide, and 16 
from the floor to the roof. The whole is constructed of timber, and capable 
of accommodating 100 children, A composition has been applied to the ex- 
tenpaey hich renders it weatherproof. The building was erected for the 
sufi “oF £60, including a belfry and shutters. Such a school-room would 
be very useful, where a site or funds are difficult to obtain, or where the 
ground is undermined or the population is fluctuating. 

A very important case has been heard in Wales, the evidence being of a 
highly scientific and practical character. Mr. Thomas Evans, a Government 
inspector of coal mines, summoned Mr. Truran, the chief engineer of the 
works, for an alleged neglect to comply with one of thegeneral rules laid 
down in the New Coal Mines Act, by not providing a proper water gauge. 
For the prosecution Mr. W. Fairbairn, C.E., F.R.S., of Manchester, and 
Mr. Potter, of Northumberland, a mining engineer, were examined, 
and they gave their opinion that the cocks on the boilers were not a proper 
water guage. For the defence Mr. E. Rodgers, of Abercarne, and Mr. B. 
Fothergill, engineer, Manchester, were examined in support of the apparatus 
used at the Dowlais Iron Works, The magistrate dismissed the information 
without costs. 

The manutacturing trades are in a healthy and progressive state. The 
markets for manufactured fabrics have been well attended, and prices at 
Manchester have tended upwards. 





DreapruL CoLiuiery Exriosion 1s rusk West Ripine.— Mr. 
Jewison, the district coroner, held a lengthened inquiry on Thursday 
week, at Schoales, in the parish of Birstal, near Bradford, touching the 
deaths of four men who were killed by a colliery explosion on 
Tuesday last. The names of the deceased are Ezra Kellet, of Wike; 
John Tordoff and John Robinson, of Wibsey ; and Samuel Robert- 
shaw, one of the proprietors of the coalpit where the terrible accident 
occurred. Mr. Morton, the Government inspector of mines, attended 
to watch the proceedings. It appears that the deceased and some 
other men were employed to sink a pit in the Birkby-lane colliery, 
Schoales, and had excavated to the depth of 50 yards. There is an 
engine to pump the water out of the working, and to put in motion a 
fan, about a yard in diameter, which forced the air into air pipes 
measuring only 9 inches by Sinches. Robertshaw was one of the 
partners in the undertaking, and acted as general manager; he had 
been advised to insert air pipes measuring 22 inches by 11, but 
persisted in having the former ones, although on Wednesday in last 
week he expressed an opinion that there was sulphurous air in the 
pit. The tan performed about 250 revolutions per minute. The air 
pipes, after the workmen had been standing a fortnight for 
want of them, were placed im the pit on Friday and Saturday 
last, and the work was resumed on Tuesday morning, Monday 
having been occupied in pumping out the water, which had 
accumulated to the depth of eight feet. During Tuesday pre- 
parations were made for blasting; a hole two and a half 
inches in diameter was drilled to the depth of two feet 
into the stone strata, filled with gunpowder, about 4 o'clock in 
the afternoon all was ready for firing. Ezra Kellett first went down 
with a safety-lamp, as the pit had been in such a condition for six 
weeks that they durst not use candles, and reported that there was no 
sulphur of any consequence. A ring was made red hot, this means of 
ignition being considered safer than by a naked light, and it was 
lowered into the pit by Robinson. The three other unfortunate men, 
Robertshaw, Kellett, and Tordot!, looked down the pit to watch the ope- 
ration; the moment, however, that th ring came in contact with the 
inflammable gas, which must have got into the pit through a “ drift,” 
a tremendous explosion took place, the four men were blown into the 
air, and thrown a considerable distance, and a fifth, Henry Sharp, 
was knocked down insensible. When the latter recovered he observed 
Tordoff with his skull completely stripped of its hair, Robertshaw 
and Kellett quite dead, and Robinson laid moaning on the ground. 
Kellett was laid at a distance of fifteen yards, and his head had been 
blown off. — Robertshaw’s features were horribly disfigured, and 
Tordotf and Robinson were dreadfully mutilated. “Robinson expired 
in the course of the day. The witness Sharp stated that if there were 
any blame it rested upon kobertshaw, as his partners did not take any 
active part in the management of the colliery. The jury came to the 
conclusion that the unfortunate men had been accidentally killed, but 
accompanied their verdict with the expression of an opinion that the 
pit was deticient in ventilation. 

Tue Australian MAILs.—Souruampron, Feb. 14.—The European 
and Australian Royal Mail Company's steamship Columbian, Cap- 
tain Pender, which left this port on the 1ith ult., arrived off the 
island of St. Vincent's at 2 a.m. on the 25rd, thus making the passage 
from the Needles in eight days and seven hours. Her average speed 











| throughout was 12 knots per hour, and on three consecutive days the 


runs were 315, 310, and 300 nautical miles. The weather at Porto- 
Grande was very unfavourable ; strong winds and dark cloudy wea- 
ther, with rain. Rollers had set in with a violence which had only been 
experienced once before during the last 20 years. On this account great 
ditficulty was experienced in coaling, and the Columbian was de- 
tained four days. She sailed thence for Australia on the 27th. The 
yassengers were all well, and expressed themselves highly satistied 
with the ship and all the arrangements on board. ‘The ship, on 
leaving, had a total stock of 1,400 tons of fuel on board, and it was 
intended that she should proceed direct to Melbourne, without 
calling any more on the way thither. The mails of the present month 


will be conveyed in the Etna steamer, of 2,215 tons and 500 horse- 
power, which is to leave Southampton on the 24th inst., and proceed 
to Alexandria, whence they will be carried overland to Suez; after 
this the mails by this route will leave Southampton on the 12th of 
each month 
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FREIGHT ENGINES. 
[A Communication to the President and Directors of the Baltimore and Ohio 
Railroad Company. } 
By Ross Winans. 


(Concluded.) 


Tue truth of the foregoing proposition will, I think, be evident 
to all persons acquainted with the subject. From which evidert 
truths and from the experience of the transportation of freight 
on your road, as shown by the company’s reports and other- 
wise, it will, I think, be clearly seen that engines having eight 
driving wheels instead of a less number, and with steam and 
cylinder power in proportion, by means of which the larger 
loads can be taken, while the weight on each driving wheel is 
comparatively small, say three and one quarter tons, is among 
the important means of economising in the transportation of 
freight on railroads. 

Finally, I submit the question whether it is not clear that the 
camel engine combines the several elements of power and the 
different features which constitute excellences in a freight engine 
to an extent not to be found in any other plan of freight engine 
now in use, and that these properties of the engines so ex- 
tensively employed in your freight engines, has had much 
to do with the comparative freedom from accident on your road, 
growing out of the superior ability of these engines to take 
large trains, and to be on time with them. 

I have taken great pains to be accurate in thus condensing 
and arranging, for the purpose of more ready inspection, the in- 
formation and facts contained in the company’s reports on this 
subject ; and I feel quite sure that the results here exhibited are 
free from material error. I have been very desirous of adding 
to the foregoing the information gained by the experience on 
this subject on your road during the last year, and been at con- 
siderable pains for that purpose, and at one time felt almost sure 
of being able to do so, but have been disappointed in relation to it. 

Since writing the foregoing, I have procured the company’s 
report, dated October Ist, 1856. This furnishes another year’s 
experience in the working of the different kinds of engines here 
being compared. The result of which further experience I pro- 
pose to add to that of the experience here before given in relation 
to the working of these engines. 


109 CamEeL ENGINES. 


Whole distance rut by all the camel engines on the 
Baltimore and Ohio Railroad (109 in number), 
from their first introduction on the road, to 
October Ist, 1856, the date of the company’s last 

Cost of repairs for the above number of miles run by 
the camel engines a oe ae ae 

Average distance run per engine per year by the 109 
camel engines on: te ee Aa on oo 

Average cost of repairs per mile run by the 109 
camel engines ee ove 9°93 cents. 


7,437,896 miles. 
738,962°33 dols. 


17,483 miles, 


17 Ten-WHEEL ENGINES. 
Whole distance run with freight and passenger cars 
by all the ten-wheel engines on the Baltimore and 
Ohio Railroad (17 in number), from their first 
introduction on the road, to the Ist October, 1856: 
Miles run with the freight trains i 
Miles run with passenger trains 


616,826 miles: 
259,011 miles 





Total number of miles run with freight and pas- 
senger trains, by the 17 ten-wheel engines ... 

Cost of repairs for the above number of miles run 
with the ten-wheel engines ... ee er 

Average distance run per engine per year by the 17 
Se ee 

Average cost of repairs per mile run by the above 
ten-wheel engines ... 


875,837 miles. 
90,272°62 dols. 
16,937 miles. 


ee 10°31 cents. 

When experience is availed of in answering a question, the 
more extended the experience the more reliable is the answer 
based upon it. This consideration has induced me (in the com- 
parison just above made) to take the entire experience had on 
your road with two kinds of engines, notwithstanding that, in 
so doing, full justice is not done to the camel engines. First, 
because the average age of the camel engines is considerably 
greater than that of the ten-wheel engines. Second, because 
more than two-sevenths of the whole distance run by the ten- 
wheel engines has been with passenger trains, and the remaining 
five-sevenths with trains the average size of which has been not 
more than two-thirds as large as the average trains taken by the 
camel engines. But even with these advantages in favour of 
the ten-wheel engine, the entire experience on your road shows 
that the camel engines have run a greater average distance per 
engine per year and at a less average cost per mile run, than the 
ten-wheel engine 

In before comparing the relative efficiency and economy of 
repairs of the two kinds of engines, I have in some of the com- 
parisons taken into account the difference in the size of the 
trains drawn as well as the difference in the distance travelled 
per year, and the difference in the cost of repairs per mile ran 
by the respective engines, and I have stated my reasons; there- 
fore, I now proceed to make a similar comparison under the 
more extended experience now at command, and shall, as before, 
take twenty-four long cars as the average train of the camel en- 
gines, and thirteen cars as the average train of the ten-wheel 
engines, notwithstanding that in this instance the distance ran 
with the passenger trains by the ten-wheel engines, is nearly one- 
third of the whole distance run by them, instead of one-seventh, 
as in the former comparison; the passenger trains averaging 
only six or seven cars. 


Average useful effect produced per engine per year 
equal to the following number of long cars hauled 


one mile: 
By the 17 ten-wheel engines ... 00.0 22.0 cee cee 220,181 
By the 109 camel-engines ae . 7 419,592 


This is nearly in the proportion of 1 to 2, or 100 per cent. in 
favour of the camel engines; or one camel engine has done 
nearly as much work per year as two ten-wheel engines. 

Average cost of repairs due to the hauling of each 

long car 100 miles by each kind of engine: 

By the 17 ten-wheel engines... ° 

By the 109 camel engines 


79°33 cents. 
ee 68 41°37 cents, 

This is nearly in proportion of 1 to 2, or 100 per cent. in 
favour of the camel engine. 

In making the comparisons heretofore, under a more limited 
experience than is the case with those now being made, I stated 
my authority for taking the trains of the camel engines at 
twenty-four cars, and the ten-wheel engines at thirteen cars. 
And I fully believe that, in doing this, full justice has been done 
to the ten-wheel engines. If, however, it shall be contended that 
the average size of the trains assigned to the ten-wheel engines 
is small, and that those assigned to the camel engines is larger 
than has in fact been the case, I will, for the purpose of showing, 
under the entire experience with the two kinds of engines, the 
Superiority of the camel engines, when no such objection can 





possibly be made, suppose the average size of the trains of the 
camel engines to have been twenty cars, and that of the ten- 
wheel engines to have been fifteen cars. Under this supposition 
the comparison would be as follows :— 


Useful effect produced per engine per year equal to the 
following number of long cars hauled one mile: 
By the 17 ten-wheelengines  ...0 ... 0 eee eee nee 254,055 
By the 109 camel engines a eS ee 349,660 
This is in proportion of 1 to 138-100ths, or 38 per cent., in 
favour of the camel engine; or three camel engines would do 
more work than four ten-wheel engines. 


Average cost of repairs due to the hauling of each 

long car 100niles : 

By the 17 ten-wheelengines ... .. 

By the 109 camel engines a ee 

This is in the proportion’of 1 to_1 38-100ths, or 38 per cent. in 
favour of the camel engi 

The camel engines have ran on the Baltimore and Ohio Rail- 
road in all about seven anda half millions of miles, averaging 
per engine per year for the entire distance, 17,483 miles. 

Within the last year these engines have ran over two millions 
of miles, averaging per engine per year 18,670 miles — the 
greatest distance ran by any one engine during the year being 
27,400 miles. This large distance ran per engine per year on any 
one road by so large a number of engines (109) all of one kind 
—that is, the working parts are all alike and duplicates of each 
other—the newest of which engines is over two and two-thirds 
years old, is believed to be unprecedented, and the increased 
distance ran by these engines during the last year shows the 
effect of their simplicity of plan of construction and substantial 
build. In writing the fore part of this communication, and 
before I had seen the company’s report of October, 1856, I 
called attention to the remarkable comparative freedom from 
collision, accident, and destruction of life and property on the 
Baltimore and Ohio Railroad, and expressed the belief that the 
superior steam generating power and other peculiar pro- 
perties of the camel engines, so extensively used on your 
road, had much to do with this comparative exemption 
from accident and damage; that this belief was well founded 
is proved, it appesrs to me beyond a doubt, by the expe- 
rience given in the company’s report of 1856. It is there 
shown that the collisions and accidents of all kinds to the camel 
engines during the year are in number only one seventh those 
occurring to the ten wheel engines, in proportion to the whole 
number of miles run by the respective engines, and the damage 
or cost of repairs occasioned by these accidents to the camel 
engines is only one twenty-second part of tle amount of the 
damage or cost of repairs occasioned by accidents to the ten- 
wheel engines, in proportion to the whole number of miles run 
by the respective kinds of engines. In running two millions 
and thirty five thousand miles by the camel engines during the 
year ending October, 1856, three accidents only occurred to said 
engines, and the cost of repairs occasioned by accidents to all 
the camel engines, during the year, was 2,550 dols., which is at 
the average rate of twelve and a half cents. per one hundred 
miles run. Now, it must be evident to all that this very re- 
markable and almost total exemption from accident or damage 
to the camel engines, during the running of over two millions of 
miles, is not accidental, but the extent of the experience shows it 
to be uniform, and is unquestionably the result of the peculiar 
properties of the engines, their superior ability to conform to 
the requirements of the time table, to keep out of each other's 
way, and keep out of the way of other engines that are on time, 
and even to use their surplus power to assist engines that are 
out of time. This proves conclusively the truth of much that I 
have been contending for, and have set forth in the fore part 
of this communication, and also proves that the steam genera- 
ting power of these engines should not be diminished, as has 
been proposed. 

Again, it is proposed to make alterations in the springs and 
connecting rods of the camel engines, which will, as far as it 
goes, deprive the engines of that simplicity and permanency of 
construction which has so materially contributed to make them, 
what I conceive them to be, the most efficient, economical, and 
reliable freight engines extant. 

I do not pretend that the camel engines may not be improved. 
I am constantly engaged with a view to their improvement, and 
have recently made important improvements in them ; but the 
proposed alterations before mentioned would, if made, be de- 
cidedly injurious instead of beneficial to them. 

It is perhaps not improper that I should mention, before 
closing this paper, that the general plan and combination as 
well as most of the detail peculiarities, of the camel engines has 
been devised by myself and patented. Ross WINANS. 


68°73 cents. 
49°65 cents. 


APPROPRIATION CLAWS. 


WE give the following upon the authority of our contemporary, 
the Liverpool Courier. We should have been glad to have seen 
the blanks filled up :— 

For some years we have had under our notice a correspondence 
which has been going on between a gentleman of this town and 
the authorities at Woolwich, in reference to a shell to be used 
for war purposes, and as that correspondence is now complete 
we lay the statement of the party in question before our readers, 
as a striking illustration of the manner in which inventors and 
their inventions are treated at head-quarters. Our correspondent 
says :— 

In the month of May, 1854, I submitted to the authorities at Woolwich a 
model of a shell, which was placed before the select committee, and received 
the following answer :— 

Office of Ordnance, 19th May, 1854, 

The Lieutenant-General of the Ordnance having received the report of the 
select committee upon a destructive shell of your invention, I am directed to 
acquaint you that the committee are of opinion that shells upon this prin- 
ciple would not answer your expectation, and that they cannot recommend 
any trial of them being made. (Signed) Ropxrt Boyz, Licut.-Col. 


There being two principles involved in this shell, and both being, as I 
imagine, novel, not knowing which was alluded to in the foregoing reply, I 
wrote again to make inquiry as to which was referred to, and received the 
following, dated 

Office of Ordnance, 29th May, 1854. 

Sir,—In acknowledging the receipt of your letter of the 23rd inst., I am 
directed by the Lieutenant-General to acquaint yon that the opinion of the 
committee applies principally to your proposed contrivance for producing 
rotatory motion, the result of experiments having proved that this motion 
cannot be communicated to the projectile by any modification of its external 
shape. (Signed) Rozert Boyz, Lieut.-Col. 

On the receipt of this I let the matter drop, feeling satisfied with the an- 
swer I received; but on or about the 22d November, 1855, I found in the 
London 7imes the following paragraph, amongst the naval and military 
news :— 

A new species of shell, somewhat similar to the Lancaster, but of smaller 
dimensions, has been received at the Arsenal at Woolwich for experimental 
proofs. These shelis are armed with four ribs of iron for their surer guidance 
when discharged. 


This paragraph excited my suspicion, and I wrote to inquire if these shells 








had anything to do with the model I submitted, and received the following 


reply :— 
Ordnance Select Committee Office, Royal Arsenal, Woolwich, 
Sth December, 1855. 

Sir,—In reply to your letter of the 3rd inst., to the Lieutenant-General of 
the Ordnance, 1 beg to inform you that the shells alluded to have not been 
constructed from the model which you submitted to the committee last year. 

(Signed) W. 1H. Picxgrta, Col. R.A., Secretary, 


I now began to suspect that I had not been fairly dealt with at first; butas 
it did not appear that there was much chance of drawing them out at head- 





quarters, or getting any redress, I thought I would take the opinion of some 
scientific person upon it, if I could get an interview with such, and if he 
thought there was not much in it, that of course I could give it up, and think 
no more about it. With this idea I waited upon Mr. ——, and showed him 
the model, and explained to him what I thought necessary; after which he 
took the model in his hand, and said, “* Well, I don’t know why it should not 
answer, but the fact is, they are trying this ; they might have been made 
from the very model ;” and to corroborate what he said about it he called for 
one of the foremen, and, showing him the model, asked him if he had ever 
seen anything like that before, and he at once said, “ Yes, this is what we 
saw at Woolwich,” naming the time and the cireumstances connected with 
it. Upon this 1 wrote again to the Lieut.-General at Woolwich, and charged 
them with trying it, and named the above evidence I have of it, and request¢d 
them to let me know if such was the case, and received the following :— 
Ordnance Select Committee Office, Woolwich, 14th January, 1856. 

Sir,—In reply to your letter of the 7th inst., I have the honour to inform 
you, that long before the year 1854, and many times since that period, expe- 
riments have been made with shet proposed by the inventor (but whether 
made from your model or not I cannot tell), with contrivances of various kinds 
for producing rotatory motion and long range, but without success, 

(Signed) W. H. Pickering, Colone! R.A., Secretary. 

About three months since I wrote again, desiring to know whether it had 
been tried or not, and have received no answer. 

A model of the shell here alluded to lies before us, and it may 
be seen by any of our readers. That it combines concussive 
explosion with rotatory motion no one who inspects the model 
can doubt. But this is not the point. There has been an equi- 
vocation on the part of the authorities which is not creditable 
tothem And when we come to read over these letters we have 
no difficulty in arriving at the conclusion that the model of the 
shell sent up by our correspondent was pooh-poohed and laid 
aside in the first instance ; that it is the identical shell alluded 
to in the Times (as has been deposed to by a gentleman of high 
respectability, whose name is at present withheld) ; and that the 
experiment has been perfectly successful, and whilst the inven- 
tor has been denied the credit of his invention, some Govern- 
ment official has in all probability put forward the shell as his 
own. The evidence in favour of this conclusion is not exhausted, 
but at present we content ourselves with calling attention to the 
narrative we have given above. 


RECTIFICATION OF THE CIRCLE. 
Proressor Gibson has favoured us with the following, being a 
copy of a letter addressed by him to the Cambridge University 
Journal ;— 
Queen's College, Birmingham. 

Sir,—Mr. W. Walker, of Newhall-street, in this town, has handed 
to me for supervision a mode of graphically representing by 
straight lines the circumference of any circle whose radius is 
given. The ingenuity of his combinations, the simplicity of his 
geometrical construction, and the very close approximation of 
his result to the true ratio (being within 1-6000th part of the 
diameter), will probably interest your mathematical readers, 
equally with those practical mechanicians of this manufacturing 
district, who have inspected the solution, 

Mr. Walker has obtained his empirical formula by the 
summation of the incommensurable sides of three triangles 
having a peculiar relation to each other. 

The construction, as modified and abbreviated at my sug- 
gestion, is as follows :— 

Upon the original radius FS describe a circle having for its 
centre P; upon PS describe an equilateral triangle PBS; join 
FB; produce SB, and from the produced part cut off BM and 
MX equal to BF and BS respectively. Join MF, and produce, 
making FZ equal the difference between FS and FB; join BZ, 
and PX, the latter cutting BF and BZ in Q and W respectively. 

Then according to the calculations of Sir W. Hamilton and 
myself, the sum of the sides of the triangles PXS and PBS 
plus BQ and BW will be 3:14143 times the original diameter, 
a value so slightly discrepant from that of the true circumference 
that it may replace it without any practical difference, the 
errors due to defective instruments and contractile materials 
being of greater magnitude, 

It will be perceived that as the preceding construction re- 
quires the use of rule and compasses alone, the inaccuracies of 
protractors, T’ squares, and parallel slides are thus avoided. 

Should any of your readers be acquainted with other solutions 
of the problem equally simple and exact, I shall feel obliged 
by their communicating them to me. 

I am, Sir, yours, obediently, 
BurrorD GIBsoneE. 


CAMPHOR AN ErrecruaL AntIpoTe To Strycunine. — Mr. D. 
Wilson, surgeon, in a letter to the Zimes of Monday, says :—‘ Your 
impression of this day (Feb. 18) records two more instances of life 
having been destroyed through the potent agency of strychnine. The 
great importance of an effectual antidote being made universally 
known must be my excuse for begging a place in your columns for 
this brief commnnication. In vol. ii., page 554, of the Lancet of 1848, 
Dr. Pidduck relates an interesting recovery from poisoning by strych- 
nine. The patient was a weakly man afilicted with neuralgic pains, 
for which a quarter of a grain of strychnine was taken by mis- 
take, instead of one-sixteenth of a grain. Five grains of camphor 
were administered in an emulsion, and almost immediately after 
taking the dose the spasms ceased. Another successful recovery is 
reported by Dr. Tewkesbury, of Portland, Maine, viz. :—A boy was 
seized with convulsions after eating a biscuit containing one grain and 
a half, for the purpose of killing rats. The spasms were so severe 
that immediate death seemed inevitable, though all the usual remedies 
were resorted to. Camphor could not be introduced into the stomach 
on account of the locked jaw. Strong injections, therefore, of cam- 
phor were used, and the body immersed in a camphor bath, and ina 
few hours the boy was comparatively well.” 

Cure ror Sore Hanns causep By CHEMICALS, — Messrs. 
Editors,—As a practical chemist, having adventitiously discovered a 
remedy and preventive for sore hands, caused by the use of potassa 
or cyanides in facturing establish ts, I feel it a duty as well 
as a pleasure to communicate my discovery to you, that it may be 
known to the operatives of our country and save them from many 
hours of suffering and the loss of much valuable time. The remedy 
consists simply of making a solution of crystals of sulphate of iron 
in water, and applying it to the sore, which will be dried up in a few 
hours—or as a preventive, using it asa wash. The potassa in the 
sores unites with the iron in the solution, and is precipitated in the 
shape of rouge, or if a cyanide, it forms Prussian blue, either of which 
is noxious to the flesh, and will readily wash out. Workmen whose 
labours require the use of either caustic potash or cyanide of potash, 
should use Castile or soda soap, melted or dissolved, into which should 
be introduced sufficient of the solution of sulphate of iron to give the 
whole quite a dark colour. My personal experience fully demonstrates 
the entire efficacy of this dusove as a remedy in the case abov 








alluded to.—Corespondent of Scientific American. 
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FIC.I. 


ME accompanying Figs illustrate an apparatus for ‘exhausting air 
from jars containing fruit, &c., without heating their contents; also 
a new top for jars, te be used with this apparatus. A patent was 
issued for this invention to A. M. Purnell, M.D., of Washington, D.C., 
on the 25th of November last. 

Fig. 1 is a perspective view of the apparatus ; Fig. 2 is a transverse 
section of the exhauster; and Fig. 3 is a view of a jar with the top, 
to be used in connexion with the exhauster. 

A is the exhauster can, made of tin; B is a tin tube communicating 
with the can A, by means of a small hole; C is also a tin tube com- 
municating with tube B, by a small hole, and is open at both ends ; 
d, Fig. 3, is a tin tube with a flared rim D, around it, near its middle ; 
E, Fig 3 is a tin top, fitting loosely over tube d. Fis a short tube 
soldered to the top E ; a smaller tube, G, is also soldered to the top, E, 
and inside of I, thus leaving a space between the two tubes F and G. 
His a block of wood, or any other firm body between can A, and the 
glass jar, K—which are shown in Fig. 1 with the top in connexion, 
I is the hand of the operator, and J is a heated vessel or oven. 

The tin cau A, is of such a size as will contain about half a gallon. 
as near its centre as possible, a tin tube L, two inches in diameter, is 
soldered to its top only, it has several holes punched in it near its upper 
end, for the passage of steam and air, it rests upon the bottom, and its 
object is to brace the can and prevent a collapse of its top or bottom, 
after the expulsion of air. The tin tube B, is soldered to the side of 
the can and the tube d, is made to tit smoothly in the jar, K, in- 
tended to be used. The flange D, flared at top and narrow at its 
bottom, is for holding cement. ‘The space that is left between the 
two tubes F and G, is for the introduction of melted cement. In the 
centre of the tup E, being also in the centre of tube G, is a small hole 
of one-eighth of an inch in diameter. 

Operation.—A little water, about four or five ounces, is introduced 
into the exhauster A, Fig. 2, by first heating it a little to drive out 
a portion of the air, ther dipping tube C in cool water, which 
forms a partial vacuum in the vessel, and the water then flows in. 
The tube C, is then wiped dry. ‘The lower part d, of the top Fig. 3 
is then secured air-tight to the top of jar K, by means of the cement 
which adheres to glass and tin (and will not melt at the temperature 
of boiling water.) The jar being filled with fruit, as shown in Fig. 1, 
and the top being placed in its position, and the cement in the groove 
for its reception being cooled, the tube G (Fig. 3), and the tube C 
(Fig. 2), are connected together, the pipe C, slid over G, and ce- 
mented, to form an air-tight outward connexion between them all— 
the whole apparatus being arranged as shown in Fig. 1. The cement 
is composed of equal parts of beeswax and resin. A small round 
piece of paper dipped in the melted cement, and allowed to cool or a 
piece of thin india-rubber is dropped in through the top of tube C, 
to cover the hole underneath. A cork is made to fit loosely in tube G 
—having a hole through a centre—and is dropped through the top of 





NAPOLEON III. EYE-GLASS. 
NotwitustanptxG the high price at which this article is sold 
(about £6 each), the demand for them, which still continues, 
affords the best indication of their practical utility, not only in 
the army and navy, but for all general civil purposes. The in- 
ventor, M. Porro, being himself a military officer, was well 
aware of how precious time is in front of the enemy, when it is 
necessary to ascertain the effective range of artillery, and to ob- 
tain a rapid glimpse of distant objects. It appeared to M. Porro 
that the ordinary long distance glasses were not well adapted for 
use in military operations, on account of the time consumed in 


adjusting them. He therefore set himself to seek out .ome new | 


optical combination, and he soon succeeded in constructing a 
military telescope, not much larger than an ordinary eye-glass, 
which can almost be concealed in the hand of the observer, and 
which, nevertheless, preserves the size and extent of view with 
the same distinctness as can be obtained by the instrumeuts 
usually employed by military officers in the field. 


The adjoining woodcut, Fig. 1, represents the external ap- | 
pearance of the new eye-glass, and the manner in which it is | 


held. As will be seen, itis a parailelopiped with rounded angles ; 
its length in the direction of the visual rays is about 36 willi- 
metres, or 1} inches, and it is mounted on a convenient handle ; 
alittle dise with a milled edge, on which the thumb rests, allows 
the focus to be taken without having recourse to the method of 
drawing out, and yet it allows of distinct vision at from five or 
six yards to the utmost visible distance. 

The outer covering is made of copper japanned, and is so strong 
as to require no other casing. 

In the interior of the instrument there is not, strictly speaking, 


either object or eye glass, but a system of three prisms of flint | 
and crown glass, with surfaces alternately plane and convex, | 


disposed in the manner shown in the second figure, and which 
suffice to render the image achromatic, to enlarge it, and to pre- 
vent it being inverted. 

Fig. 2 —A is the first achromatic convex prism, which per- 
forms the function of an object glass; Bis the second achro- 
matic convex prism, which does the duty of an eye-piece; C the 
third or reversing prism, whose office it is to make the image 
upright, and at the same time serves to reduce the length of the 





AIR EXHAUSTER—FRUIT, VEGETABLE, AND FLOWER PRESERVER. 








the pipe C, and falls on the waxed paper or india-rubber valve under 
it, and keeps it from being displaced. The exhauster being placed on 
a hot oven, stove, or over a spirit lamp, as shown in Fig. 1, it is 
kept there until the top horizontal tube becomes warm to the hand; 
the top of the tube C is then closed with the thumb, and the ex- 
hauster and canister lifted out the heated vessel J; and the ex- 
hauster placed in water until it is perfectly cold; this forms a vacuum 
in it by the condensation of the steam, by which the air is drawn 
from the jar K, through tube B. The thumb of the operator may 
now be removed from the top of pipe C, when the outward pressure 
will then close down the small valve of waxed paper or india-rubber 
under the cork mentioned, and thus exclude the air from entering the 
jar from the outside. 

The operation of heating and cooling the exhauster A, as de- 
scribed, may be repeated as often as is necessary, until the air is suf- 
ficiently exhausted from the jar and its contents. The block H, is 
then removed; the tubes C and G separated, and the cork taken out, 
but the cemented piece of paper—the valve—allowed to remain, and 
the tube G, then plugged with a stopper of cement. 

When it is desired to preserve fruit with syrup in these jars, the 
syrup is put in with the fruit, the air exhausted, again submitted to 
the jar, and the syrup thus made to penetrate and saturate the fruit ; 
the superfluous syrup is then poured off, the air exhausted, and the 
jar sealed, as has been described. 

The principle embraced in the preservation of fruits, vegetables, 
and flowers, in this invention, is removing or exhausting the oxygen 
of the atmosphere from the organic substances to be preserved, with- 
out submitting them to heat. The claim embraces the apparatus 
illustrated and described for this purpose. 

Dr. Purnell informs us that he can exhaust the air more perfectly 
from canisters, by this apparatus, than by the very common method 
of placing them in boiling water to expel the air. Many articles, 
such as fruit, usually eaten ina fresh or uncooked state, cannot be 
heated without having their flavour completely altered, therefore to 
preserve them with their pristine taste, they must be treated cold, as 
by this apparatus. In preserving fruit with syrup, by boiling in 
sugar in the common manner, more sugar than is agreeable to the 
taste is required to be used, for the purposes of preservation ; but by 
this method of treating such fruit preserves, they do not require so 
much sugar. 

All kinds of fruits, we are informed by the patentee, are thus pre- 
served by this apparatus, and their peculiar flavours retained; and 
flowers are also thus preserved in such glass jars, with all their varie- 
gated colours unblanched, during the whole winter season. 

Any kind of glass or stone-ware jars, having a wide mouth, may 
be employed; it is only necessary to have the tops made to suit them. 
—NScientific American. 





instrument to one-fourth of that usually employed for similar 
purposes, by, as it were, doubling it up in four pieces. The 
luminous rays coming from a are reflected for the first time in 
6, asecond time inc, a third time in d, a fourth time in e, and 


FIC.1. 





| reach the eye at f, giving a direct image of the object, very dis- 
| tinct, and more luminous than that of the common opera glass, 
| The enlargement or magnifying power on distant objects is 

always in the inverse ratio of the amplitude of the field of view 





and also of the amount of light. It is impossible to increase the 
first without diminishing the two latter conditions. M. Porro 
has limited himself to an enlargement of ten diameters, as being 
the most convenient for military purposes; the ac‘ual field of 
view is thus aLout three degrees, the apparent field of view about 
2°7 degrees ; it embraces, therefore, in one view, at the distance 
of 1,000 metres (1,093 imperial yards) a space of from 45 to 50 
metres, corresponding to about 75 men arranged in line. 


Fic.2. 





As by this simple optical system a real and direct image of 
distant objects is produced in the focus, it is possible to estimate 
these distances by means of the usual micrometer arrangement. 
M. Poro has chosen the wire micrometer for his instrument, 
because a sufficiently accurate approximation can be obtained by 
it without the aid of calculation. It consists of a fixed network 
of fine wires, seen in position in Figs, 8 and 4, where the handle 















































of the eye-glass is held vertically ; in the position shown in Fig. 
4 when the handle is horizontal. On the body of the instrument 
there is engraved, on a number of equidistant parallel lines, two 
figures, the one representing a foot soldier and the other a 
dragoon. 

When either cavalry or infantry are seen through the glass, 
the proportions of the one or the other comprehended between 
the two wires, a, 6, whether situated between a, c, or b, ¢; or 
between d and ¢, a reference tothe graduated design above- 
mentioned, will at once show how much that portion is reckoned 
in the scale of metres, attached to the side of the figures. This 
gives the required distance, if the observation has been made 
with the wires, a,b; but the number requires to be doubled if 
a, c, or b, c, have been used, and if the object has been seen 
between the wires, d, e, then the diagram number must be mul- 
tiplied by five. For instance, if we suppose that the wire, d, 
touches the feet of a platoon of infantry, and the wire, a, reaches 
to their shoulders, the diagram will show that, in such a case, 
the distance would be 150 metres; but if the wires so situated 
had been a and ¢, the distance would have been 300 metres ; and 
750 metres if the same objects had been contained by the wires 
dand e. ; 

By means of a vertical elongation of the instrument, having 
at its upper extremity a mirror so arranged as to reflect the rays 
of light upon the object glass, it is possible to convert it into a 
polemoscope, * 80 as to allow the observer to see objects round a 
corner; an arrangement very desirable, under particular cir- 
cumstances, in military operations, and also in civil life where the 
observer is placed behind a crowd. ' 

By slightly enlarging the bulk of the instrument it might be 
made to answer the same purpose as that contrived by M. 
Rochon—to give two images of the same object—and to consttute 
a true and efficient polenometer, by means of which from any 
one single station and by one observation only, it is possible to 
estimate, with all the precision desirable in such cases, the dis- 
tance of any object of which no single dimension is known.— 

‘rom “ Cosmos,” French scientific weekly paper. 

* Polemoscope, from the Greek, signifying a war looker, or fighting tele- 
scope. A contrivance of this description, it will be remembered, was used 
by our soldiers in the trenches before Sebastopol, consisting of a diagonal 
mirror attached to the end of a common spy-glass, by which the observer 
was enabled to look over the top of the wall without exposing himself. 
The suggestion concerning the use of this polemoscope for civil purposes 's 
admirable : we can imagine a stumpy little man in a crowd having one fitted 
into the handle of his umbrella, elevating the same above the shoulders of the 
tailest man who could by any possibility stand in his way. 





Sures ox Fme.—Many cases of steam and other vessels destroyed 
by fire have come before the public, by which the sacrifice of human 
life and property has been incalculable. I think this might be pre- 
vented by means cheap, safe, and simple. The method I should 
propose is to fill the vessel with carbonic acid gas, as soon as the 
crew and passengers are removed upon deck. This can be accom- 
plished by placing in some convenient part or parts of the vessel a 
tank, or tanks, containing super-carbonate of soda, or some other 
carbonate, and in the interior thereof a glass vessel, containing a due 
proportion of sulphuric or other acid for displacing the gas. The 
tank should communicate with the deck by an opening through 
which an iron rod could be passed, and, having openings in the side 
through which the gas might escape into the hold ot the vessel, the 
upper opening being closed as soon as the glass is broken, so that the 
gas might be diffused below. Upon any alarm of fire, all being 
mustered upon deck, the carboy in the interior of the carbonate 
might then be broken by the iron rod; the vessel would fill in a few 
minutes with fixed air, extinguishing the fire at the same time, so 
that there would not be the smallest danger unless it had penetrated 
the deck previously. The above may be verified, by taking an alr- 
tight deal-box, a tumbler, or any convenient air-tight vessel, placing 
a quantity of super-carbonate of soda at the bottom, with a tube 
reaching to the top, then, filling the vessel with cotton, or other com- 
bustible, ignite, and, while combustion is going on, poura little 
vinegar or other acid in the tube upon the soda; the fire will 
instantly be extinguished, even though there is no covering over the 
vessel to retain the gas. The varied means of execution need not be 
entered into; the principle is so simple, that it may easily be carried 
out in any vessel.—I am, &c, James Paton, M.D.—Athenaum. 

Brick-MAKING Macnixery.—Mr. Henry Clayton, of the Atlas 
Works, London, has just completed 15 of his highly-approved brick- 
making machines for the manufacture of bricks for the gigantic works 
of the Isthmus of Suez Canal Company. Mr. Clayton has also just 
consigned 11 machines to Madras for the East India Company. 
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HARDACRE’S IMPROVEMENTS IN PREPARING MATERIALS FOR SPINNING. 


PATENT DATED 10TH, JuLy, 1856. 
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Tuts invention consists of the use of one or more conical cylinders, 
furnished with spikes or pins and spiral beaters, mounted on suitable 
framing, so that the cotton, wool, or other fibrous material to be 
opened and cleaned, will be continually fed in at any convenient 
part of the first cone, when only one is used, and given out at the 
end of it without any manual intervention ; and when two or more 
of the cones are used, it will be fed at the first cone and delivered 
at the end of the second or last cone perfectly opened or cleaned, 
which effect is produced by the continuous or centrifugal motion 
imparted to the filamentous flocks by the rapid revolution of the 
spiked cones and spiral beaters within concentric cases. 

The fibrous substance to be cleaned is fed in at the small end or 
summit of the cone, and is whisked onwards to the larger end or 
base, and if two cones are used, it is blown through an aperture in 
the first cone to the second one by a draught from a fan, placed at 


the extremity or base of the second or last cone ; but if only one | 


cone is used, the material passes out at the large end or base to the 
dust cage. The cones are supplied with spiral beaters, patented by 
the inventor on the 9th October, 1852, which rapidly revolve in the 
concentric casing, by which the fibrous material is whisked forward 
and forcibly ejected to the dust cage by the combined action of the 
rapidly revolving beaters and the draught of the fan. By fixing at 
the front of the machine a beater, either of the ordinary construction 
or of the improved kind, a complete blowing machine as well as an 
opener is obtained. 

Fig. 1 is a front elevation of one arrangement of the improved 
machinery or apparatus, showing the position of the spiked 
cylindrical cone, and the concentric cylindrical casing, in which the 
spiral beater revolves. Fig 2 isa plan with the casing removed, so 
as to show more clearly the interior structure of the machine, and 
the respective situations of the spiked cylinder and spiral beaters; 
and Fig. 3 is a detached portion of the grid or cage. 

In Figs. 1 and 2, arepresents the framing of the machine; b, the 
creeper, upon which the fibrous substance is first placed, and fed to 
the machine by the rollers c; dis the first cone, with the strong shaft 
€ mounted with two or more metal rings, fixed at any convenient 
positions in the cone as supports for the sheet-iron mantle f, which 
forms the interior surface of the cone d; along this surface any 
convenient number of the metal bars g are fastened parallel to the 
axis, into which lines of strong pins or pegs A are secured ; cor- 
responding to the intervals or spaces of the pins or pegs is the line 
of pins ¢ tixed to the framing a. When two cones are used, the 
fibrous substance on reaching the base of the first cone is blown 
through the aperture & into the second conical concentric casing J, 
where it is continually beaten from its summit to its base by the 
spiral beaters m. The larger end of the cone /is furnished with the 
fan n, by which a great portion of the light dirt or impurities is 
drawn out of the cotton or fibrous material as it becomes released by 
the spiral beaters, as well as assisting it in its progress through the 
cones, until it is ejected to the dust cage 0, and from thence through 
the delivery rollers p. The feed rollers ¢ are driven by the gearing q 
from the shaft ¢ of the cone d. On the feed roller shaft the wearing r 
is keyed, which drives the line shaft s and the delivery rollers and 
dust cage by the wheel gearing ¢, the shaft ¢ being the first motive 
— driven by the pulley wu. Upon the cone shaft is keyed the 
arge pulley rv, which drives another smaller pulley w, keyed on the 
spiral beater shaft x, for driving the beaters m and the fan'n. 


=< 





WESTWOOD’S HAND, ROOF, AND OTHER RAILWAY 
LAMPS, &c. 
PATENT DATED 1lTH JuLy, 1856. 
In this invention it is proposed to construct lamps in such a way that 
— shall not be subject to the leakage, smoke, and derangement that 
such lamps are in general liable to, in addition to which it is intended 
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that they should be found easier to use and keep in order. They are 
designed to burn without smoke, and never to overflow, so that they 
should not require so much cleaning as lamps made in the ordinary 


way. 

The illustration represents a hand signal lamp, with the body 
in section. ‘The bottom of the lamp is made with a raised circular 
pedestal marked a, «, for receiving the oil reservoir and burner, 
which is fitted on this by sliding in a groove, secured or soldered on 
the top of the pedestal, the corresponding part that slides in this 














groove is attached to the bottom of the oil reservoir, and projects both 
back and front over the pedestal, the projections being marked 6, b; 
the inner case or body to which the signal glasses are fixed has a 
circular opening in its bottom, extending from e to e, the size of the 
circular pedestal before described, which pedestal fits up into this 
opening and forms an axis, as it were, for the inner case to revolve 
on, the two cases being held together by the projections }, 4, united 
to the oil chamber ; thus, it is evident that the inner body cannot be 
removed from the outer one until the oil chamber is withdrawn, 
which may be done through the door in the ordinary way, as the ring 
c indicates. This mode of retaining the two bodies together insures 
perfect and complete security, and a pleasanter action, as it does away 
with the necessity of using the ordinary side spring, and enables me 
to apply the spring for retaining the inner or revolving body in its 
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desired place for indicating the particular signal required in the posi- 
tion shown at A, thus enabling the man who uses it at the same time 
that he is holding the lamp by the handle B, to pull back the spring 
by applying his thumb to the thumb-bit A, so as to pull the pin d 
out of the hole (of which there are three) in the top rim of the inner 
case, so that he may readily turn round the inner case by means of 
the top handle C, an operation that requires to be done with facility 
and ease, in order that the required signal may be given with promp- 
titude and precision, which is highly important in some cases. When 
this lamp is used for purposes of light, and no coloured glass is 
exhibited, it is usually carried underhanded by the man on duty, and 
in that case would be held by the handle marked C, and as the wire 
of which the handle has heretofore been composed is a small sub- 
stance to be held in the hand, the part marked /‘is substituted for it, 
which, for convenience, may be made of tin, and soldered or other- 
wise secured to the wire handle, thus giving a thickness and bulk to 
this part, making it more pleasant to the hand. The second improve- 
ment in railway lamps reters to the description known as rectangular 
lamps, such lamps being generally used to fit aown from the roof 
between the divisions of the carriages, so as to light both compart- 
ments, and as such lamps are difficult from their shape to clean from 
the top, which has heretofore been the only opening in such lamps, it 
is om to construct the sides into doors, and apply and remove 
the oil chamber through either of these doors, 
The third part of these improvements refers to that description of 
lamps usually made of a circular form, and with the oil reservoir 
above the burner; this consists in attaching the wick holder to a 
metallic cup or plug, which is ground and fitted into its corresponding 
socket, which, being turned round, will cut off the connexion or flow 
of oil from the reservoir above. This principle is also carried out in 
the stopper to the oil chamber; instead of tapping and screwing the 
plug, the stopper and socket is ground with emery and oil, in the 
ordinary way in which such plugs are ground, by which means a 
verfectly air-tight joint is obtained, so essential in this description of 
amp, 





STRIKE At THE BirkENneap Dock Works.—From some cause 
of disagreement the navvies employed by Messrs. George Thompson 
and Co., the eminent contractors, in carrying out the works for the 
deepening of the Great Float, at Birkenhead, have struck; but the 
inconvenience the contractors anticipate will be only temporary, as 
there is an ample supply of the sort of labour that they require. As 
usual, there are two versions of the grievance in the case, and the 
differ from each other as far as the north pole varies from the south 
in distance. The men state that they have turned out 844 strong, 
besides which they caused from 300 to 400 men to be thrown out of 
employment. It seems that until eight o'clock on Monday morning 
these men, the tippers and drivers, worked, but that after the break- 
fast half-hour they refused to turn to unless their wages were raised 
from 2s, 8d. and 2s. 9d. per day, of winter working hours—that is, 
from daylight in the morning until dark in the evening—to 5s. for 
the longer day’s work, which, as spring approaches, is from six to 
six, with half-an-hour for breakfast and an hour for dinner, They 
urge, too, that their work is more arduous than that of the platelayers 
and mechanics, who receive 3s. 4d. per day, The police were obliged 
to be called into requisition, for on Monday the turnouts compelled 
by threats all the men who remained at work to desist ; and Inspector 
Thompson, with two officers, was stationed at the commencement of 
the works to preserve the peace. The next morning, however, about 
half-past ten o'clock, 600 of the turnouts came down to the works in 
a body, and, finding a few men at work, ran after them, but no vio- 
lence was used, and, after parading the neighbourhood for an hour 
or so, returned to Birkenhead. ‘The Messrs. Thompson very promptly 
afforded our reporter any information that he required ; and we learn 
from him that the strike originated in a spirit of dislike by the Lrish 
navvies to the employment of English labourers, from whom, it is 
alleged, more work could be obtained in a given time than from their 
Hibernian brethren. It is stated to us that the strike could hardly 
be on account of low wages, for that the men employed in the exca- 
vations at the Great Float are paid from 3d. to 5d. a-day more than 
labourers employed at similar works at Crewe ; and, moreover, that 
on Saturday evening last about 200 of the men, Irish and English, 
indiscriminately chosen, received an unexpected addition of 1d. per 
day each to their wages, on the recommendation of Mr. Merry- 
weather, their overseer, who, as he finds the men deserving of an in- 
crease, reports them accordingly to the Messrs, Thompson; and that 
had these misguided men remained at their work instead of striking, 
they, too, te a great extent, would have participated ina fortnight 
hence in the good luck of their conjfréres. The Messrs. Thompson 
assert that only 156 men have struck. ‘There are 78 waggoners em- 
ployed at the works, and two men for tipping and driving are 
allotted to each. So extremely necessary is their presence and co- 
operation, that without them about 1,000 men and 130 horses are 
unable to proceed with their work, and are remaining idle until fresh 
tippers and drivers shall have been procured. ‘The contractors have 
offered to pay each of the turnouts his wages for the hour and a half 
he worked on Monday morning, but they refuse to take the money, 
and demand to be taken back upon their own terms, ‘The Messrs. 
Thompson reject such overtures, and, carrying out a principle which 
they have long adopted, refuse to receive into their employment 
again any man who has gone out on strike. The Englishmen ex- 
pressed themselves perfectly ready to go to work again if they were 
protected ; and a body of police having been sent up from Birken- 
head by Superintendent Birnie, these men resumed their labours at 
one o'clock the day following, but some inconvenience was expe- 
rienced from the absence of the tippers and drivers. We understand 
that the Messrs. Thompson have made arrangements for bringing 
men from their various contracts in different parts of the country to 
replace those out on strike.—Liverpool Daily Post. 

Tue Sream-suip Cincasstan.—This magnificent iron screw steam 
ship, belonging to the North Atlantic Steam Navigation Company, 
after having her machinery fitted by Mr. Laird, with disconnecting 
gear, whereby she can be made a sailing ship or screw steamer at 
pleasure, now lies in her berth in the Wellington Dock to receive 
cargo, and will sail March 7, for St. John’s, Newfoundland, Halifax, 
N.S., and Portland, United States; and from her beautiful lines, 
powerful engines, and being supplied with the latest nautical im- 
provements, will doubtless prove one of the fastest ships connected 
with the Canadian trade. She is 260 feet long, 40 feet beam, <3 feet 
deep. Her length is divided into six compartments by five water- 
tight bulkheads, all double plated on the outer edge, three of which 
are carried to the upper deck. These bulkheads not only give 
security but great strength to the ship, and are constructed in 
accordance both with the Board of Trade and Lloyd's regulations. 
She is double rivetted, and her beams on both decks are fastened with 
diagonal lacings; her keel, kelsons, stringers, diagonal lacings, and 
outside platings, are much heavier than Lloyd’s rules require; she 
has water tanks that contain 18,000 gallons, besides condensing 
apparatus ; she is supplied with steam winches to enable the cargo to 
be discharged with great despatch. Her cubic capacity is 180 tons in 
after compartment, 456 tons in main compartmont, 416 tons fore com- 
partment, 130 tons fore peak, after hold above 263 tons, "tween 
decks compartment 867 tons, ditto forward 90 tons; in all, 2,402 
tons of 40 cubic feet. This ship was built by Messrs. Hickson and 
Co., under special survey, the utmost care having been taken to 
render her complete in every particular. She is fitted with a beauti- 
ful pair of beam engines, constructed by Messrs Randolph, Elder, 
and Co., Glasgow, and they have been pronounced by all who have 
seen them to be well worthy the high name those gentlemen have 
attained on the Clyde. The following are the principal dimensions 
of the machinery :—Diameter of cylinder 60 inches, length of stroke 
48 inches, pressure of steam 17 Ib. to the square inch, the screw 
making 83 and the engines 33 revolutions per minute, giving a mean 
speed of 11 knots per hour, and the consumption of coal being one 
ton per hour. This steam-ship has a house on deck, forming a 
splendid promenade of 230 feet. This house gives the necessary 
state-rooms and mess-rooms for the officers, ice-house, smoking- 
room, galley, bakery, &c.—Liverpool Courier. 
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Tue following discussion took place after the reading of Mr. 
Hearder’s paper on induction coils, given in our last :— 
Mr. E. Highton, C.E., said that as the effects produced by vol 
taic electricity depended on so many circumstances, he hoped 
the author of the paper would add an appendix, stating the 
diameter and length of the iron core, the diameter and length 
of the primary and secondary coils, the kind of battery em- 
ployed, the number of cells, the area of the plates, their distance 
apart, and the exciting liquid used, all of which formed elements 
in the production of power and effect from voltaic electricity. 
He then expressed a hope that as Ruhmkorff’s coil had been so 
often referred to, there might be some one present to give an 
account of its details and peculiarities, He then adverted to the 
great advantage of winding coils in a manner similar to that 
employed for winding bobbins of cotton, and stated, that by 
such a method, nearly one-third more wire could be placed 
in the same cubical space. He remarked, that it was 
well worthy of experiment, to ascertain whether the plac- 
ing of less wire in either or both coils, round the middle 
or dead part of the iron core, and more wire round the poles 
would be attended by increase of power in the induction coil 
With respect to the use of muriate of ammonia for galvanic bat- 
teries, as mentioned by the author, he stated that many years 
ago he himself had used the same substance with great success, 
for batteries for telegraphic purposes, on the London and North 
Western Railway. He spoke in great praise of the instrument 
exhibited for recording the number of currents passing per 
second With regard to the proposed employment of the induc- 
tion coil for telegraphic purposes, he thought it probable that in 
very long lengths of wire, and where the resistance of the circuit 
was great, it might be used with advantage. It possessed many 
peculiar advantages, inasmuch as it enabled a person to vary boti 
the quantity and intensity of electricity ; and as long lengths o! 
wire naturally required electricity of greater intensity to produce 
a certain effect at the far end, care must be taken not to employ 
electricity of so great an intensity as to break through the 
insulating matter surrounding the wire. He referred to 
an instance in Brussels, where the gutta-percha covering 
to a telegraphic wire was burst open by using electricity 
of too great an intensity, He then enumerated several 
instances of great length over which telegraphic messages 
had been sent from London. Communication had been 
held between London and Lemberg, a distance of 1,700 
miles instantaneously, by means of relays, and also between 
London and Memel, which were about the same distance apart 

Only a few hours ago London was talking direct with Marseilles, 
instantaneously without any relay, the distance, by wire, bein: 

about 850 miles. In all these cases the galvanic battery was 
employed, Still he had no doubt that when a suitable modifi 

eation of the induction ¢ il comes into use, the telegraphic mes- 
sages would be transmitted over far greater distances than at 
present. He considered that the proposed telegraph to America 
offered a grand field for experiment with the induction coil, and 
he concluded by saying that the experiments exhibited that 
evening were most instructive, and several of them were new to 
him, and he believed to the society at large, aud that a further 
prosecution of similar experiments could not but tend to advane: 

man’s insight into the mysterious laws of electricity, and enable 
him to apply that power more extensively to the wants, com- 
fort, and pleasures of his fellow-men. 

Mr, Gassiot, F.R.S., in reply to a question put to him with 
regard to the construction of Ruhmkorff’s coil, stated, that to 
tte chainamethe honour was due of having first introduced that 
instrument into this country. A small coil was procured at an 
early period, and subsequently he (Mr. Gassiot) obtained one ot 
larger dimensions. Ruhmkorff had beet early impressed wit! 
the necessity of perfect insulation of the wire, but perhaps from 
the philosophical instrument makers of Paris did not receive that 
encouragement which he deserved—his great object being to 
make the instrument at as reasonable a price as possible. Hence 
the cheap mode of insulation by covering the wires with a coating 
of cotton had been adopted by him, although it would seem to be 
but an imperfect method. The construction of the coi! itself 
was very beautiful in every particular, but not so perfect as had 
since been worked out by Mr. Hearderand Mr, Bentley. Having 
met with an accident to the Ruhmkorff’s coil in his possession, 
by which the connexion of the secondary wire was broken, he 
had the opportunity, as it were, to dissect the instrument in 
order to asce:tain its mode of construction. The core consisted 
of a bundle of wires covered with cotton connected at each end, 
although he doubted whether the insulation ought not to be 
complete. The primary wire consisted of three or four 
layers of moderately thick copper wire. There were two or 
three folds of gummed paper round the primary coil, before 
commencing the winding of the secondary wire, and upon chis 
the wire was wound, and between every two or four layers of the 
wires thick gummed paper was placed. He did 1ot ‘apprehend 
that this was at all connected with the insulation, but rather for 
the purpose of allowing the wire to be laid on evenly. What 
they had in the Ruhmkorff coil was a carefully covered cotton 
wire, evenly wound, which formed the secondary coil. In the 
instrument of Mr. Hearder, where greater pains were taken to 
secure perfect insulation, the effects were more powerful, The 
mode of insulation adopted by Mr. Bentley was by coatings of 
gutta-percha, by which means perfect insulation was obtained. 
To what extent the powers of those instruments might be car- 
ried it was impossible at present to say: the only limt to this 
might be said to be the danger of the disruption of the insu- 
lating medium, by force of the electric current trarsmitted 
through the wires. 

Mr. Charles Brooke, F.R.S , offered some general remarks upon 
the phenomena exhibited by Mr. Hearder in his experiments, 
particularly with regard to the heating power of the electric 
current at different points of the circuit. He considered that 
the fact of heat being developed in the electrometer when inter 
posed between the extended terminals of the secondary coil, 
none being manifested when it was interposed between either of 
the terminals and the coil, might be fully explained on the 
known principles of electrical tension, Thestate of high tension 
in the ends of the secondary ec il, augmented by the mutua 
induction of the opposed surfaces with which they were con- 
nected, would cause the electricity when released from constraint 
to rush through the intervening electrometer wire with great 
violence ; whereas, when the coil was interposed between the 
released opposite electricities, the state of tension was so diluted 
by the great resistance of the wire, that no heat was developed 
by the passage of the current. He wished to know whether 
he had correctly understood Mr. Hearder to state that the 
diameter of the iron core was of little consequence, whether it 
was half-an-inch or one inch, Mr. Brooke remarked that having 
frequently used the secondary coil for medical purposes, he 
found he could regulate the intensity of the electric discharge in 
proportion as he added to or abstracted from the bundle of 
wires in the coil, and he could not therefore conceive that the 
diameter of the core could be of no consequence. 
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Mr. Cromwell Varley had understood from Mr. Hearder 
that the size of the iron core within certain limits had but little 
ffect upon the induced current, and that no perceptible differ- 
ence would be seen in the effects, be the iron core half-an-inch or 
an inch and a-half in diameter. He (Mr. Varley) had made many 
experiments with Ruhmkorff’s coils and others, and found that 
although the size of the iron core had but little to do with the 
tension of the electricity at the termini of the secondary coil, 
yet if a galvanometer were put in circuit, it would be found that 
the quantity of electricity circulated in the primary coil was 
within certain limits almost in proportion to the quantity of 
iron constituting the iron core. He had made an experi- 
mental coil hollow, into which he could thrust a cylinder 
13 inches in diameter. When a piece of iron tube one- 
eighth of an inch thick was inserted, the quantity evolved with 
the cell of Daniell’s battery showed a deflection of 20°, when a 
bundle of iron wires 1¥ inches was inserted, the galvanometer 
showed 50°, but the tension of the electricity in either case was 
as nearly as possible equal. He (Mr. Varley) found that the 
sreatest effects were produced when the magnetism of the iron 
was rendered invisible, as it were, by completing the magnetic 
cireuit ; for instance, by making the iron core an endless ring no 
polarity was visible, for, in fact, there was no place that could be 
called the pole, all parts being equally north and south. With 
such a core wrapped with primary wire, and afterwards with 
secondary wire, the quantity of electricity circulated in the 
secondary coil was more than double that which was de- 
veloped when the same was cut in half; the tension or jump- 
ing distance, however, was about the same in both cases. Mr. 
Highton had stated that, were the secondary ‘ire collected 
ibout the poles of the iron core, instead of uniformly all along 
he coil, much greater effects would be produced from the same 
unount of wire, because every one knew that the magnetism 
vas chiefly developed at or near the ends of the iron core. Mr. 
Varley had tested this, and found exactly the reverse; at the 
centre of the coil where no sensible magnetism was developed, 
.great deal more secondary effect was produced than at the 
wles, being in the ratio of about 3to1. With regard to the 
ignition of gunpowder by the spark of tke machine, and its non- 
ynition when a Leyden jar was attached, which latter greatly 
inereased the brilliancy and report of the discharge, Mr. 
itearder stated that this difference was due to the non-develop 

ment of heat in the case when the Leyden jar was attached. 
Mr. Varley differed in opinion from Mr. Hearder. Gunpowder 
was a slight conductor of electricity, and with 400 cells of 
Daniell’s battery grains of gunpowder were easily ignited by 
the passage of the current through the powder itself: that this 
was the case was evident from the fact that 400 cells of Daniell’s 
vattery had not sufficient tension to cause electricity to jump 
‘cross any interval perceptible to the naked eye. Again, Dr. 
Faraday had shown that the slightly luminous flame between 
the terminals of the secondary wire occupied a very appreciable 
space, and therefore it resembled the flame of a voltaic are of 
short duration, whilst with the Leyden jar in circuit, the elec- 
tricity which passed resembled the lightning flash, it being the 
momentary discharge of the electricity pent up, as it were, on 
the surface of the jar, this latter discharze being the flash of a 
quantity of electricity, occupying but a very short interval of 
time compared with the former. It was more luminous and 
iarger in chameter, and, like lightning or the flash of a Leyden 
jar, carried a cushion of air before it, which blew the gunpowder 
away. The flame from the coil itself, without the Leyden jar. 
resembled the voltaic are in many respects, particularly in the 
faet of being composed of an interior luminous wire-like flame, 
surrounded by a large but searesly luminous envelope. This 
envelope disappeared when the Leyden jar was attached. Mr. 
Varley added that Ruhmkorff’s coil consisted of about 300 turns 
of No. 10 copper wire for the primary, and 30,000 turns of fine 
wire for the secondary coil. 

Mr. Hearder, in reply, said, the length of the primary wire 
depended upon the character of battery employed. If a quan- 
tity battery were used, a short thick coil was preferable; but 
with an intensity battery a much longer wire would produce the 
same effects with regard to the electrical currents. Whether the 
primary wire was 100 feet or 150 feet in length, was of no conse- 
quence, if the battery power was properiy adjusted to the resistance 
of the coil. The diameter of the iron core differed much in 
various instruments, but beyond acertain point, say about an 
inch, there was no advantage in increasing its size, This, how- 
ever, depended upon the amount of battery power and wire eim- 
ployed. In reply to inquiries from Mr, Varley, Mr. Hearder 
stated in the instrument with which he had experimented that 
evening, there were about four inches of copper wire in the 
secondary coil, and 150 feet in the primary coil, the former 
being No. 36, and tke latter No. 12 gauge. The diameter of 
the core, which was formed of a bundle of iron wire, was about 
me inch, andin the smaller instrument upon the table jth of 
an inch. With reference to Ruhmkorff's coil, the external ap- 
pearance would convey the idea that the whole was embedded 
in shellac, which was almost sufficient to deter any one from 
attempting to take it to pieces. He thought that we were in- 
debted to Mr, Gassiot for having investigated its construction. 

The Chairman said he had intended to offer some ex- 
tended remarks upon this interesting and important sub- 


ject, had the time permitted. Those who had witnessed the ex- 


periments of Mr. Hearder that evening could not fail to be im- 
pressed with the feeling that that gentleman had taken a step in 
advance of anything which had yet been done, with the excep- 
tion perhaps of Mr. Bentley, who had also succeeded in pro- 
ducing a powerful and effective electric coil, and whose presence 
he had hoped for that evening. The phenomena exhibited by 
Mr. Hearder—some of which were certainly new—would impress 
those conversant with the subject with the enormous scope there 
was for the improvement of this particular machine. He be- 
lieved, except for very special purposes, this instrument would 
entirely supersede the ordinary electric machine, and that for 
the future the electric coil, under the various modifications of 
which it was susceptible, would be generally employed. Four 
points might be suggested as those to which attention must be 
directed by those who wished to construct or improve the appa- 
ratus in question. Firstly, the proportions of the coils, thick- 
ness and length of wires, and size of iron core. On this subject 
the elaborate papers of MM, Jacobi and Lenz, of St. Petersburgh, 
and of Professor Dove, of Beriin, might be consulted with ad- 
vantage. Secondly, the contact breaker, which had a much 
more important bearing on the efficiency of the apparatus 
than was generally supposed. If, for instance, the contact points 
were of copper, or an easily fusible metal, the effects of the 
secondary cvil sank to a minimum, as compared with those pro- 
duced when they were of platinum, an effect probably due to 
the fusing of the points forming a fine line of communication, 
and so preventing the rupture from being instantaneous. The 
size and proportion of the iron core were not altogether inde- 
pendent of the mode of breaking contact. If, for instance, with 
good battery power, the ordinary hammer or gravitation contact 
breaker of Ruhmkorff were used, the intensity of the secondary 
effects would be found to increase as the distance between the 
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hammer and the iron core was increased. This was due to the 
circumstance that when the distance was greater a greater 
magnetic power was required to raise the hammer, and the core 
would, therefure, have time to become more saturated with 
magnetism, and thence to make the re-action or induced current 
at breach of contact the more intense. The object to be aimed at 
was, therefore, to give a certain degree of continuity to the contact, 
and to make the breach as instantaneous as possible. This was bet- 
ter effected by the springs of Mr. Hearder and Mr. Bentley than by 
the gravitation principle. Thirdly, the condenser, the size orsuper- 
ficial extent of which might, with advantage, be indefinitely in- 
creased, and the effects of which he believed to be the removal 
of the secondary current from the primary wire, so allowing 
the full power of the primary current to act on the secondary 
wire, the effects of which were, with a given battery, in the 
inverse ratio to the spark given at the contact breaker. Fourthly, 
the insulation of the coils. Probably of all the materials hither- 
to tried, gutta-percha would be found the best ; its non-conduct- 
ing power, and its elasticity, were most valuable qualities ; and 
if between each layer of the secondary coil melted gutta-percha 
could be spread (not an easy operation), and the whole thus 
formed into one block,a most etticient and durable apparatus would 
be formed. The Chairman, as an illustration of some effects 
produced by the induction coil, handed round some specimens 
of the results of his experiments, recently published in the 
Philosophical Magazine (Jan. 1857), by which invisible electrical 
figures were impressed on clean glass plates when these were 
electrified between sheets of tin foil by the coil, the glass plates 
having between them letters cut in paper or tinfoil. If the naked 
glass were afterwards exposed to the vapour of hydrofluoric 
acid the impressions were developed, and at the same time per- 
manently etched on the glass. If the glass having the invisible 
electrical impressions were subjected to the collodion process, 
and exposed to diffused light, the impressions were developed in 
the collodion film, and might be fixed in the usual way. The 
Chairman concluded by moving a vote of thanks to Mr. Hearder 
fur his very able communication and the interesting experiments 
he had exhibited. 
A vote of thanks was passed to Mr. Hearder. 





CONVERSAZIONE. 


The first Conversazione of the present Session was held on 
Saturday evening last, when the attendance was unusually large. 
All the rooms were thrown open, and contained a fine collection 
of interesting objects. 

In the lower rooms were arrayed numerous specimens of art 
manufactures in enamel, gem work, gold and silver plate, 
bronzes, electro deposits, stained glass, fictile wares, tapestry, 
&e. 

In the suite of rooms on the first-floor were exhibited a fine 
collection of water-colour drawings, by Turner, J D. Harding, 
Cattermole, Corbould, Stanfield, Danby, Warren, De Wint, Cox, 
and other eminent artists, as well as photographs, of unusual 
size, by Bisson freres, Baldus, and other distinguished French 
photographers. On the tables were displayed several sets of 
philosophical apparatus, optical instruments, &c. 

The only hindrance to a full examination of the numer- 
ous objects collected for the entertainment of the com- 
pany, was the over-crowded state of the rooms. Numerous 
applications have been made by members since the Conversazione 
for an opportunity of studying the collections, but owing to the 
necessity of re arranging the room for the society’s meetings, it 
has been impossible to comply with the requests made. This 
is, however, much regretted, and it leads the council to hope that 
the members will be induced to join with them in making a 
speedy and vigorous effort to obtain for the society that en- 
larged accommodation so imperatively necessary. When advert- 
ing some time since to the opening of a library for the use of 
the members, and supporting the views contained in Colonel 
Sykes’ opening address, we strongly urged the necessity of 
increased accommodation. The inconvenience experienced at 
the meeting on Saturday last affords a good opportunity of 
calling attention to the subject, and one which we trust will not 
be lost upon those who experienced it. We believe nothing 
short of an entirely new building will meet the requirements of 
the case. 





ABSTRACT OF PAPER ON THE FACTORY SYSTEM OF 
EDUCATION, &c. 

By ALEXANDER REDGRAVE (one of H. M. Inspectors of Faetories). 
It would be altogether superflous if I were to occupy even & 
moment in urging the necessity of the extension of education. 
That there does exist a want of education among the children of 
the labouring classes, is now almost universally acknowledged ; 
the chief point of discussion is, the means whereby this want 
should be supplied. Among the plans which have been proposed 
for ensuring the education of the children of the labouring 
classes, the factory or half-time system holds perhaps, at this 
moment, the most prominent place. It has appeared to me that 
an investigation of the system, a knowledge of its actual con- 
dition and of its results, would be most useful at the present 
moment. 

In examining the present condition of the half-time system of 
education, it will be necessary to inquire into its effects upon the 
employmeut of juvenile labour, upon the operations of trade, its 
results as a system for the education of the young, the educa- 
tional position of the half-time scholar compared with s whole- 
day contemporary ; and, having fairly investigated these points, 
to inquire whether the system is, at the present moment, the 
best that could be adopted. 

Some manufacturers, prior to 1833, established schools and 
required the attendance therein of the children employed by 
them ; but, when the hours of work of children, of women, and 
of men, were alike unrestricted by custom as by law, no great 
educational advantages could be gained even in these factories. 

The operation of the Factory Acts is only partial : a factory for 
the spinning of cotton by steam-power, for the weaving of calico 
by water-power, for the finishing of woollen cloth by steam- 
power—are factories within the scope of the Factory Acts. 
But factories wherein silk, velvet, woollen goods are woven by 
hand, wherein hair is prepared by horse-power—are not within 
the purview of the statutes. 

In these power factories the hours of work must be taken 
between six a m. and six p.m , within 14 hours out for meals, on 
the first five days of the week, and between six a.m. and two 
p.m., with half-an-hour out for meals on Saturdays, /.¢., 104 
hours on five days, and 74 hours on Saturdays = 60 hours per 
week, These times applying to females above 13, and of males 
between 13 and 18. 

The labour of children under 8 is interdicted. Children between 
8 and 13 may only be employed either between 6 a.m.and 1 p.m., 
or between 12 at noon and 6p.m. This latter, the class to which 
the half-time system applies, as half the day is spent in factory, 
the other part must be spent in school. ‘The occupier of the 
factory is liable to penalties for employing a child the week 








Fesruary 27, 1857. 


THE ENGINEER. 





165 





following the omission of even one attendance at school, and for 
not having certificates signed by the schoolmaster of every day’s 
attendance at school of every child employed by him. The 
parent is also obliged, under penalty, to cause his child to attend 
school. 

The half-time system supposes the employment of two children 
working half the day, to perform the labour of one child work- 
ing all day; and, however surprising it may appear, yet itis a 
fact, that the immediate effect of the application of the half- 
time system, was to exclude from factory labour, and, conse- 
quently, from the intended advantages of education, one-half of 
the children employed for full-time. 

The return for 1856 shows a considerable increase of the 
number of children in cotton factories, but still the number of 
children between eight and thirteen years of age, now employed 
for half-time in 4,657 factories, is less than the number of 
children, between nine and thirteen years of age, employed in 
2,929 factories in 1835; or, comparing 1856 and 1835 (and 
making every allowance, in the comparison, for the various kinds 
of factories and of processes brought within the Factory Acts 
since 1835, such as weaving by power, &c, in which chiefly 
adults and young persons are employed), if the labour of the 
children working full time in 1835, were performed in factories 
in 1856, by children working half-time, for which double the 
number would be required, instead only of the 44,385 children 
now attending school, there would be at least 120,000. 

The trouble of arranging relays or sets of children, the neces- 
sity of employing twice the number for the same work, and the 
difficulties with respect to wages, were serious impediments toa 
cheerful acceptance of the system ; and when to these is super- 
added the responsibility attaching to the employer so long as he 
has one child upon his premises, the constant necessity of super- 
vision over the school attendance of the children—a supervision 
over them not in the factory, but beyond its limits, and fre- 
quently almost beyond the reach of his control, it is not up- 
natural that the employment of half-timers has so much 
diminished ; in fact, they are rarely now employed unless the 
supply of older hands is limited, or the nature of the work is 
held to require smaller hands. If the effect of the half-time 
system had been to cause the attendance at school of the children 
whom its provisions banished from the factory, we should not 
regret that the labour of children in factories has been so much 
diminished ; but the knowledge that such a vast number of 
children have been deprived of the educational benefits intended 
for them is a matter of the deepest concern to all. An intelli- 
gent manufacturer of Glasgow, in a letter addressed to Lord 
John Russell, laments that in that city, containing 400,000 in- 
habitants, only 140 half-time children are attending school. 

This is an enormous social evil, which, it appears to me, may 
be corrected by giving the parent a direct interest in the educa- 
tion of his child, by establishing an educational test as a quali- 
fication for employment. 

The main object of parents is unfortunately to enjoy, at the 
earliest possible period, full-time wages instead of half-time 
wages, and all kinds of artifices are employed to entitle a child 
to work full-time. To obtain this it is necessary that the child 
should be certified by a surgeon to be in his opinion 13 years 
of age, and forgery and falsification of documents are not uns 
frequently employed for obtaining that expression of opinion. 

Independently of the direct interference with labour of the 
half-time system, improvements in machinery, which meet us in 
every kind of factory, are ne»rly all substitutes for manual 
labour; the fewer the hands in a factory, the more easily, the 
more economically, can its operations be conducted, and the 
younger hands are those whose labour is most frequently dis- 
pensed with. I have been assured in woollen factories that the 
“Piecing Machine,” the only operation of which is to join or 
splice the rollers of wool, usually performed by school children, 
has been adopted expressly to avoid the employment of them. 
The use of this machine and the condenser, also dispensing with 
juvenile labour, is extending very rapidly, thus throwing many 
out of work who were physically capable of performing it, and 
depriving them of certain educational advantages which they 
could not possess as full-timers. 

Such having been the effect of the half-time system upon the 
number of children employed in factories, it is desirabie, in the 
next place, to consider what has been obtained by half-time 
attendance at school. 

The law simply requires the child to be in school from 9 to 12, 
or from 3 to 5; that therefore is all that is deemed necessary ; 
the quality of the school is no part of the compact. The parents 
select the school (and the right to do so is properly theirs), but 
having done what the law requires, are they really so much to 
blame ? 

The attendance at school, when observed, is only for half- 
time; while the regular hours of the school are six per day, and 
an energetic and intelligent master has an arduous task to make 
those six hours comprise all that he could wish: what minor 
chance has the half-day scholar of reaping real advantages from 
the confined opportunities of a half-time system. 

The school attendance, moreover, is not continuous ; it depends 
upon the regular employment of the child. If the child does not 
work for a week, it does not go to school; and in general the 
child destined for factory labour does not go to school until 
compelled by its entrance into a factory. If the school attend- 
ance endured from the age of 8 years until 13, when school 
attendance is no longer obligatory, the results of a half-time 
system would be doubtless satisfactory. 

The very short time during which the children of the labouring 
classes remain at school is the greatest existing impediment to be 
removed ; it clogs the best efforts of the school teacher ; it 
retards the progress of the child, and produces failure where we 
in vain seek success, and its real proportions cannot be too 
widely known. 

In my report for April, 1853, I gave the results of some 
inquiries into this subject among the schools of my district, at 
which factory children attend. The number of schools is about 
310. Of these I rejected 126, viz.:—those which were of a 
marked inferior character, and those which were attended by so 
few factory children as to afford no comparison, and I obtained 
from 184, being National-schools, Church, British and Foreign, 
Dissenting and Factory-schools, being the best in my district, 
returns showing the duration of attendance, and the attainments 
of the children. 

The number of cbildren then attending these schools (April, 
1853), amounted to 14,705 half-timers employed in factories, 
and 15,125 children not employed in factories attending school 
the whole day. 

The value of regular attendance at school is shown in the 
attainments of the children attending five of the factory schools 
in my district; i.e., schools attached to factories, supported by 
the occupiers of the factories for the education of the half-time 
children employed by them, in which the vacancies in the factory 








are filled by draughting boys from the school. The attainments 


of the children, who have thus attended school all day prior to 

working in the factory, are as follows :— 

Per cent. 
1.2 

Ewkenis 11.0 


Per cent. 
instead of 10.7 


21.3 


Learning to read only 
Learning to read and write only....... 








Learning to read and write, and the four first rules 47.0 ” 
of simple arithmetic ........eeceeees AER ay sd a1.7 
Learning grammar, &c., and the higher rules of 40.5 ane 
arithmetic.....eee..+- eo vecces eerecereces es | _ ed 20.5 


This is, perhaps, what the abstract principle of the half-time 
system was expected to produce, but having failed to secure 
regular attendance at school from the age of 8 to 13 years, it has 
failed in its chief recommendation as a system of education. 

But factory legislation, of which tbe half-time system is a 
part, has been of the most essential service to the labouring 
classes. It at once put a stop to the growth of that unnatural 
system wherein the employment of the wife and mother super- 
seded that of the husband and father, and the employment of 
the child that of the adult. 

A factory was recently established at a seaport in my district 
where none had previowsly existed. At my first visit I found 
the hands, all of whom, exce;t three or four, were girls and young 
women, working in one large room, noisy, inattentive, and im 
pudent. They were, in fact, in the words of the manager “asad 
lot.” But at subsequent visits I found the aspect of the place 
changed ; noise had ceased, they were all attentive to their work, 
and the manager told me he did not then wish to have a better 
set of hands, many of whom had been with him from the com- 
mencement. In explanation of the change, he told me he had 
established an evening school five nights in the week, and that he 
and his wife taught all who chose to attend, reading, writing, and 
accounts, at a charge of one penny per week (the occupier of the 
factory finding the lighting and firing in the winter months). 
The attendance varied from 50 to 70 per night, and the excel- 
lent manager pointed out to me several women who had been 
ignorant of their letters but who could now read and write. 

Children of tender years have been benefitted in a greater 
degree. Factory legisiation has prevented the excessive labour 
of the child; it can no longer be employed from early morn to 
dusky eve, hour by hour, and side by side with the adult man; 
its strength is not overtasked, its unset bones are not crippled, 
nor its constitution diseased by exhaustion and protracted em- 
ployment. Its labour must be moderate; it must pass some 
hours daily in school ; and, being so obliged to attend school, 
the school fee is provided for in the wages it earns. Those 
children who do work in factories have thus been brought to 
school, who, without these laws would never have entered a 
school-room. 

To the moderate hours of labour and necessary attendance at 
school of children under 13 years of age, may doubtless be 
traced gradual improvements in character and conduct; froim 
them other benefits have flown and will yet be brought to light. 
Many children have turned their half-time schoo! attendance to 
good account; and have taken a respec'able position among the 
whole-day scholars. Some have gained pupii teacherships, and 
have obtained advancement in consequence of attainments and 
conduct; and it is most gratifying that factory labour, as at 
present regulated, does not prevent the industrious and intelli- 
gent child from obtaining a reward cummensurate with its 
exertions. 

The authors of factory legislation having in view the twofold 
object of permitting moderate labour, and of providing for in- 
struction in certain trades, where certain physical evils were 
caused by excessive labour, necessarily adopted a combination 
of the two; but if they had been required to propose a scheme 
of education for universal application, | think it may be reason 
ably questioned whether they would have recommended exactly 
the same scheme. 

It appears, so far as we are able to judge, that, for some years 
to come, juvenile labour will be indispensable to the employer 
on account of its cheapness, and it appears no less probable tiat 
the wages of their tabour will be indispensable to parents ; those 
who pay and those who receive being both agreed, it is unlikely 
that their compact will be easily disturbed. We may all desire 
a golden age, when every child shall remain at school until the 
age of fourteen years, and shall not depart therefrom until some 
years’ training shall have produced a result; the realisation of 
such a dream is at the present moment impossible, but we may 
nevertheless attempt that which is practicable, which will inter- 
fere as little as possible with the relations of employer and em- 
ployed, which will offend few prejudices, and which will prepare 
the way for improvements which the growth of time and the 
ripening of men’s minds will fit them to appreciate and to 
accept. 

As the legislature has already provided safeguards against the 
excessive labour of children in certain employments, wherein 
their physical development would suffer but for that intervention, 
it does not appear to be necessary to extend the provisions of the 
Factory Acts to other employments, unless a reduction of the 
hours of labour be specially determined upon. There is one class 
of employment in which the necessity of interference with labour 
has been clearly established, viz., lace factories, where the most 
disastrous moral results are the effect of unrestricted labour; 
but having regard now to the question of education generally, I 
would venture to propose, 

That no child under the age of twelve years should be em- 
ployed as an apprentice, or for hire, or continuously in any other 
manner (except children whose school attendance is regulated by 
the Factory Acts), unless a certificate be produced to the person 
employing the child, certifying that he has attended school, and 
that he can read the Bible fluently, can write a fair text-hand, 
and can work sums in the four first rules of simple arithmetic. 
That the certificate should be signed by a schoolmaster, whose 
signature should be attested by a clergyman or magistrate. That 
no certificate should be valid unless upon an engraved form 
issued from the Stamp-office, bearing a sixpenny stamp, and sold 
at the price of the stamp by all persons licensed to sell stamps. 
That there should be a penalty upon the employer and upon the 
parent of a child employed without a certificate, and a penalty 
for forgery or fabrication of certificates. 

The principle of requiring instruction to precede employment 
would, I think, be much less difficult of application, and much 
less exacting to employers, much less obnoxious to the prejudices 
of parents, as well as much less opposed to their interests than 
a half-time system, while it would be, I believe, much more 
efficient in reality. 

If a parent object now to the half time wages of his child in a 
factory, he has the option of obtaining for it work elsewhere for 
full time, where full time employment has not been shown to be 
injurious, but if a half-time system were universal, children who 
might be refused work on account of their being half-timers, or 
whose parents might object to half-time wages, would be de- 
prived of work, wages, and instruction. 

The first objection that may be urged against the principle 
which I have ventured to propose, will be the restriction of the 
certificate to children under twelve years of age. It will be con- 
tended, and with great truth, that previous to that age the 


merest rudiments are learnt, and that it is after the age of twelve 
that the real value of instruction is felt, and that all our effurts 
ought to be directed to retain children at school after that age. 
To the importance of such an effort I fully subscribe; but in 
proposing that the Legislature should interfere to compel chil- 
dren to attend school, care must be taken that compulsion 
should be exercised in those directions, and for those objects 
alone, where compulsion would be justifiable. 

In considering the question of the age, it will be well to refer 
to the regulations of those foreign countries in which the educa- 
tion of the people has been enforced by the Government, because 
in a matter of detail of this nature their example should have 
some weight, and because, having the power to make arbitrar 
laws, to frame those laws so as to ensure the object proposed, 
and having the desire to secure to the people a sound education, 
those governments have, doubtless, required the attendance of 
children at school for such a duration of time as they have 
satisfied themselves to be sufficient and necessary, , 

In Austria the obligation to attend school ceases at 12 years 
ofage. In Prussia, Saxony, Bavaria, and Wirtemberg, the laws 
require the attendance of children at school until they have 
attained the age of 14 years; but actual acquirements are, not- 
withstanding the general enactments ofthe laws, preferred to 
mere attendance »t school, and two years’ attendance at school 
is dispensed with in the case of those children who obtain a cer- 
tificate from their schoolmaster and clergyman, and who are 
thus released from their school obligations at the age of 12 years, 

Laws enforcing education should be confined to children. 
Young persons, able to read and write and to work sums, ought 
to be students in a system purely voluntary. The various 
mechanics’ and other local institutions are the proper spheres of 
study for the youth of the labouring classes, No effort should 
be withheld, and very much is now doing, especially under 
the enlightened support of the Council of this Society, to pro- 
mote this voluntary pursuit of knowledge, to induce young 
men to improve the scanty instruction to which they may have 
been unavoidably restricted at school. If in childhood they are 
taught regularity, subjection to discipline, and the mere rudi- 
ments which are now proposed, they would be fit to receive and 
to hold the higher ins.ruction which in later years may be ob- 
tained during their leisure hours, 

There are three kinds of employment of children now under 
restriction— factories, printworks, mines; and the officers 
already appointed to carry out the provisions of the several acts 
relating to them would respectively be the proper officers to 
superintend the application in them of any general regulations 
respecting education. 

With respect to the employment of children in mines, Mr. 
Tremenheere, the inspector of mines, has expressed the strongest 
opinion of the impracticability of a half-ime system, aud he 
advocates a system whereby the employment of children in 
mines shall be illegal, except upon the production of a certifi- 
cate periodically, proving them to have previously attended 
school for a certain number of hours; or, in other words, he 
advocates the printwork system of education, 

With respect to the employment of children in factories, if, 
as Ininy persons believe, and as I also am of opinion myself, a 
chiid of twelve is capable of performing the work of a child of 
thirteen without injury to health, or detriment to its physical 
development, it would appear to be a measure of justice to 
manufacturers to permit the employment of children of twelve 
years of age for full time upon the production of an educational 
certificate, 

The next class of employment are those trades in which a 
large number of children are employed. 

The institution of some inspection would here be necessary, 
Iu many establishments an inspection would be merely nominal ; 
but in others, especially upon the introduction of a new law, 
some inspection would be requisite, both to explain the details of 
the law, to remove any anticipated difficulty in its application, 
and, if opposed, to enforce its adoption, 

The last class of employment comprises all other occupations 

mechanical, commercial, and agricultural, 

In this class, I conceive a special inspection might not be re- 
quisite. ‘There would be, in fact, a supervision pervading, con- 
stant, and non-official. In rural districts, where all the residents 
are known to each other, there would be a constant check upon 
the premature employment of children. 

The same means would exist in towns, but in a somewhat less 
effective degree, and to make up for what these agents could not 
accomplish, the Sunday-school teachers, district visitors, and 
other persons having like opportunities, would exercise a salutary 
and I believe a very effective moral control over the irregular 
employment of children. 

The requirement of an educational certificate was proposed to 
Parliameut in 1841, in a bill to regulate labour in silk factories. 
In that year, a bill was introduced into the House of Commons, 
by Mr. l’ox Maule (now Lord Panmure) and the late Mr, Shiel, 
on the part of the Government, in which it was proposed that no 
child under 13 years of age should be employed unless he was 
able to read the New Testament, and that every child under 13 
should be examined once a year by a clergyman; and if he did 
not certify that satisfactory progress had been made since the 
last examination, the child could not be employed. And further, 
that no person under 14 years of age should be employed for 
more than 10 hours a-day, unless he could read fluently any part 
of the Holy Scriptures, could write a fair copy in large and small 
hand, and understood the first four rules of simple arithmetic, 
and could produce a certificate of such ability. This bill was, 
however, withdrawn by the Government, together with many 
others, prior to the dissolution of Parliament; in the re-assem- 
bling of which, Sir Robert Peel was placed in power, whose 
government did not adopt this bill of their predecessors, 


GroLocicaL Discovery.—There has lately been discovered in the 
blue lias quarries belonging to Mr. John Crees, of Street, Somerset, 
a very perfect specimen of the plesiosaurus. It measures seven feet 
nine inches in length from the tip of the snout to the end of the 
tail. It was lying on its right side at about 18 feet below the surface, 
deeply imbedded in one of the lowest of the blue lias rocks, with its 
beautiful swan-like neck turned very gracefully backwards, and its 
long tail bent upwards inacurve. Mr. J. E. Crees has spent a great 
deal of time and labour in cleaning it, and it is now exposed to public 
view. It is considered by some connoisseurs who have seen it to be 
the most perfect specimen that has yet been discovered, there being 
not the smallest part missing. It is a very remarkable fact that about 
eight months ago there was discovered in the same quarry at about 
15 feet nearer the surface, and as near as can be ascerta ‘ned in a direct 
line above, a very perfect specimen of the ichthyosaurus, in a bed of 
marl. The specimen was purchased for his Grace the Duke of Marl- 
borough for nearly £100, and is now included in the collection of the 
noble Duke at Blenheim, Oxfordshire. 

LiGHTING or SonpDERBURGH.— Messrs. Little, of the Newcastle Gas 
Apparatus Works, have just entered into a contract with the Danish 
Government for the lighting of the town of Sonderburgh with coal 
gas. The contract includes all apparatus, buildings, main pipes, public 
lamps, and house fittings. The works are to be on the most approved 
construction from plans prepared by Mr. John H. Little, gas engineer. 





The whole will be completed by July next. 








a 


166 


THE ENGINEER. 





Fesruary 27, 1857. 











HEPPELL’S IMPROVEMENTS FOR VENTILATING 
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Fig. 1—Section of cage descending with the empty wagon ; the air-valve 
A, being closed and the valve, B, being opened by the atmospheric pressure 
down the shaft, caused by the top of the cage. 


Various methods for ventilating mines have, within the last century, | 


been in use, but none can be considered to be so far perfect as to 
render further improvements unnecessary. Perhaps the most efficient 
plan is that of using a furnace, it being the most simple. This con- 
sists in placing a fire or tires at the bottom of the upeast shaft, the 
grate or bars containing such fires being in most cases about 6 feet 
by 5 feet, equal to 30 feet area. The atmospheric air passing 
over the fires becomes rarefied to a certain extent, producing a partial 
vacuum, into which the air from the workings passes in a continuous 
stream. By the air passing over the furnace a great amount of 
power is lost, and likewise by the furnace being placed at the bottom 
of the upeast shaft. In the present invention it is proposed that the 
furnace be placed at the surface, within a shaft or chimney, leading 
from the top of the upeast shaft. This chimney to be of a greater 
area, leaving a space from 12 to 18 inches open on three sides of the 
furnace, so that the air from the workings passing up the upceast 
shaft comes under and around the furnace; by which plan a greater 
amount of rarefaction takes place, so that the power is considerably 
increased. The furnace grate to be not less than 50 to 60 feet area, 
except in cases were the workings are limited. As an auxiliary to 
the furnace, the inventor proposes a new plan of cage ventilation, to 
the power of which he considers there is no limit. Ie proposes to 
make the working shaft or shafts air-tight, and to make the cage 
used for the transit of mineral to fit the same. In the top of the 
cage, as shown in the illustrations, he proposes to place a valve, A, 
fitted with a balance-weight. A hole to be made in the bottom of 
the cage as large as possible. At the bottom of the shaft within the 
headway, he places a valve, B or door, also fitted with a balance 
weight. On the cage ascending, the valve or door in the headway 
will shut in the air behind it. The valve on the top of the cage being 
open allows the air freely to pass through it. The shaft is filled with 
air from the surface, so that on the cage descending, a body of air 
is forced into the working at the rate of 12 to 14 miles per hour, or 
more if required; by this method the power of the furnace is con- 
siderably increased. 

Figs. 1, 2, 3, 4, 5 and 6 refer to plan No. 1, by which air is forced 
down the shafts. Figs. 7 and 8 refer to plan No. 2, in which the air is 
drawn from the shafts. It will be mer understood that by revers- 
ing the valves on the cage and inthe headway the effect is the contrary 
to that above described, that is, the air is drawn from the workings. 
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Fig. 2—Section of cage ascending with the full wagon; the valve, A, 
being open, and the valve, B, cloaed, 

Fig. 3—Detail of valve shown open, also of wagon. 

Fig. 6—Detail of valve, B, also shown open. 

















Fig. 7—Detail of valve B, being closed when the valve A in Fig, § is open. 

Fig. 8—Section of cage descending with the empty wagon ; the air valve, 
A, being opened by the resistance of the air inthe shaf, The valve B, being 
closed from the same cause. 
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This plan is within the reach of all mine-owners. It might be worked 
| j2 conjunction with the furnace with great advantage, where the 








workings are very extensive ; but where the workings are limited, a 
good ventilation could be effected without the furnace. 





MARTINEAU AND SMITH’S TAPS FOR DRAWING OFF 
LIQUIDS. 
PATENT DaTED 8TH JuLy, 1856. 
Tis invention consists, Firstly, of a tap constructed for drawing off 
liquids, through the tailof which a passage is made for the admission 
of air into casks to permit of the flow of the liquid, and the barrel of 
which is lined with cork. The novelty of this part of the invention 
consists in lining such taps with cork. Seeondly, of a tap for draw- 
ing off liquids, in which tap a passage is made for the admission of 
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air into casks so as to permit of the flow of the liquid, and which tap 
also has a passage for the admission of air into the tap when the 
stream is stopped, so as to obviate that pressure of the atmosphere on 
the mouth of the tap which frequently prevents the complete dis- 
charge of the liquid from the mouth of the tap, whether such 
taps have cork linings or not. In the illustration « represents the 
tail of the cock ; and 4 represents the plug, the lower part being hol- 
ow, and marked ¢; e is a tube-like lining of cork, inserted between 





the plug 6 and the body of the tap /, in which the plug turns; g isa 
tube extending along the tail of the tap a, and opening at one end 
into the barrel or vessel in which the tap is inserted, and at the other 
end into the body of the tap ath. The cork lining ¢ is perforated at a 
point opposite to the tube g, so as to continue the tubular opening 
through the cork lining. A hole is formed in the plug 6 opposite to 
and in continuation of the tube g. This hole is marked i. The hole 
may be made to communicate in various ways with the external air 
when the plug 4 is in such a position that liquid is being discharged 
through the water way d from the tap. The hole ¢ opens into the 
air by making a right angle, or by pursuing a course in a direction 
perpendicular to the plane in which the section is taken. The second 
part of the invention is also shown in the illustration. This con- 
sists in making a hole o through the body f of the tap, and also 
through the cork lining e, the effect of which hole o is to discharge 
completely the liquor from the spout p of the tap) When the plug } 
of the tap is turned so as to shut off the flow of the liquid, the water 
way dis brought opposite to the hole o, and air entering through the 
water way from the hole o permits of the complete discharge of the 
| liquid from the spout p. 


W. B. ADAMS’S IMPROVEMENTS IN PERMANENT WAY. 
PaTENT DATED 121TH JuLY, 1856. 





Tue casualties on railways are not wholly confined to collisions, but 
| they occur also from the wheels getting off the rails. This arises 
from bad joints, from the sinking of ballast, from keys getting loose, 
| wheels getting out of gauge, breakage of springs, &c., in addition to 
those occurring from mismanagement at points and crossings. 
| Ifa locomotive gets off the rails it is usually stopped so sud- 
| denly that the carriages, in expending their’ momentum, are 
heaped one on the other. With rails laid on longitudinal timbers it 
sometimes happens that the engine, when escaped from the rails, 
continues to run upon the timber till the train is gradually stopped. 
On the cross sleeper system with chairs, the stoppage is more violent 
by a succession of blows. One part of Mr. Adams’s improvements in 
permanent way has reference to this :—The angle brackets of the sus- 
pended girder rail are arranged with an upward pitch, so that, in case 
of the wheels escaping from the rails, they will run in the channel 





| bracket, an advantage to the joints of the rails. 


by being first made with projecting lips subsequently pressed inwards, 
or they may be cut out by a planing machine or cutter to the angle. 
The lower edges of the brackets B, B, dovetail into the undercutting of 
the rail d,d. The upper portions, following the same range of 
angles, wedge in beneath two fillets or packing bars 4, b, which fill 
the undercutting of the top part of the rail, and give the depth to the 
head essential to clear the wheel flanges. The upper wings of the 
angle brackets spreading in the direction of the shoulder angles 
upwards serve a purpose hereafter described. This rail is reversible 
upside down, though formed with shallow heads, by moving the bars 
b, 6, and in case the edges of the brackets wear, a piece of hoop iron 
may be inserted to tighten them; and, by the undercutting of the 
lower channel, the pressure of the load will tend to fix the brackets 
firmer without any strain on the bolt C, to which the cranked tie or 
gauge bar D, is unattached. The illustration shows a portion of a 
wheel in the channel escaped from the rail. As the tendency of the 
wheel is to press down the incline, the opposite wheel would be forci- 
bly pressed laterally against the rail, and would become a brake, and 
the same with every wheel off the rails. Thus the breaks are self- 
acting at the very moment they are required, and in case of the en- 
gine being on the rails and the train off, the attention of the driver 
would be attracted to it. Another advantage is, in the simplicity of 
returning the wheels to their position in the rails without the aid of 
screwjacks. A crowbar being placed in the channel under the wheel 
would mount on the flange to the level of the rail. The mode of 
forming the rails may be modified in the following manner :—The 
rails may be tirst rolled with thin channels wider at the entrance 
than next the web and with the lips projecting, these being subse- 
quently pressed inwards. The heads of the rails may be formed of 
less thickness than those of the ordinary girder rail, thus permitting 
of greater depth being given to the vertical portion of the angle 
To give depth to 
the head to clear the wheel flanges, packing bars are placed in the 
upper channels, which are thus dovetailed between the shoulder of 
the rail and the shoulder of the angle bracket above. The lower 
edge of the bracket being placed in the undercut groove, the pressure 


| of the load tends to force the upper part in, and thus there is no 


| strain on the bolts. 





by the side of the rail, and every wheel off the rail will form a self- | 


acting break. 


Another method of forming a girder rail is 
shown at Fig. 2 by a combination of bridge rails, flat plates and T 
iron all breaking joint together. 

A is the bridge rail shown with narrow flanges; B, B, are washers 
forming projections widening the flanges at each bolt ; C is the bear- 


Fig. 1 shows a girder rail A, seven inches in depth, the shoulders | ing plate; D the Tiron; E, E, are hook head bolts connecting the 
of the side channels a,"a, d, d, being undercut or rolled to the form, | rail plate and T iron together; F is the tie or gauge bar ; and G the 
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The heads of the hook bolts are very strong to bear the strain 
of the load, and are placed at the ordinary distances. 


Thus the material of the rail is economised. The same principle | 
may be applied to existing bridge rails to replace wood sleepers by | 
iron ones. The weight of the rail as shown will be 52 lb. per yard; | 
the flat plates 28 Ib. per yard, and the T iron 28 Ib. per yard; total | 
108 Ib. per yard or 175 tons per single mile. 

Fig. 3 shows a mode of using springs by applying them as bear- 
ings for the rails in the chairs. The common chair has a recess cast | 
in the bottom, in which is laid a piece of tempered elastic steel a with | 
a hollow below the part in which the rail bears. The wood key fixes | 
the rail as usual, and prevents it from rising, but the elastie steel per- 
mits the rail to vibrate downwards and prevents wear both in the 
rail and chair. 

A system of light girder rail is shown in section at Fig. 4 con- 
structed wholly of iron, which is, however, stronger than the ordinary | 
system. 


The rail is the double head, but rolled with squared | 
shoulders to the side channels. In these are fitted lateral brackets 
of T iron breaking joint with the rail and with each other if desired. 
These T irons are secured to the rail by bolts passing below the 
horizontal webs and through the vertical webs and rail. Two clip 
castings are made to hitch on the edges of the Tiron, the head 
of the bolt taking one and the nut screwing upon the clip casting on 


WORNUM’S IMPROVEMENTS 





| the opposite side. 





The weight of this rail is 65 Ib. per yard, and 
each bracket 28 Ib. per yard, total 121 1b. per yard. The width of 
the rail head is 23 val wa and the rail is reversible. 

Fig. 5 shows a method adopted by Mr. Adams to remedy 
the evils found to exist in using the ordinary fish joint. The 
rails may either be new and purposely prepared, or old ones 
may be altered. The end of the rail when red hot is proposed 
to be placed between a pair of dies. These dies punch the two 
fish bolt holes, and, at the same time, form square shoulders nine 
inches in length along the rail channels, forcing the metal from 
beneath the top and bottom tables towards the central rail. In these 
prepared channels, fishes 5, B, of a peculiar form are placed, being 
rolled with a projecting rib above and below, stiffening the fish late- 
rally, while leaving the centre thinner and more easily punched. The 
bolt head may be made to fit close in the lower rib, the nut will turn 
round between the ribs, and, when tightened, a key a, driven in 
between the nut and the rib will keep all firm; or keys may be 
driven under both head and nut. In constructing bolts which will keep 
tight with ordinary fishes, the nuts are formed with bevelled edges on 
their bearing sides. Between two adjoining bolts a wedge of plate 
iron, with a corrosponding bevel, is driven, and the corners turned up, 
so that neither heads nor nuts can turn. 


IN GRAND PIANOFORTES. 


PATENT DATED 11TH JuLy, 1856. 


Tus invention consists in improvements in the action of those de- 
scriptions of grand pianofortes in which the string is struck from the | 
top ; and, Firstly, in the use of a spring attached to the end of the key | 
and acting on the end of the crank lever, so as to keep it always in | 
contact with the end of the key. Secondly, the invention consists in | 
a method of arranging the button which acts on the hopper (or in- | 
strument which gives motion directly to the hammer), so as to raise | 
it from the hammer as the hammer approaches the string, the object 
being to” facilitate the adjustment of the button from the top. | 
Thirdly, it consists in a method of obtaining a rapid repeat in those | 
descriptions of instruments to which this invention applies. The 
spring which is usually employed to keep the hopper in contact with | 
the hammer butt is dispensed with, and in place thereof a spring is | 
attached to the hopper, which by coming in contact with the stump 
on the hammer butt prevents the hopper from rising ; and this spring 
1s So arranged, that as the hammer descends it goes out of contact | 
with the stump, but when the blow has been struck the recoil of the | 
hammer is immediately checked by the stump coming again in con- 
tact with the end of the spring. 

In Fig. 1, Ais the key which gives motion to the crank B, turning 
on the centre 4; C is the hopper, which at one end is jointed to the 
crank, and at the other end rests in a notch on the hammer butt D, 
and this is centred to the hammer rail E, and is kept in a raised 
position by the spring F, so that the stem of the hammer rests against 
the hammer ruler G; His the stump mounted on the hammer butt; 
and Lis the check. All the parts hitherto mentioned are old. J is a 
brass spring, applied, according to the first part of the invention, to 
keep the crank always in contact with the end of the key. This spring 
is fixed at one end to the key A, and at its other end it passes through 
a small hole drilled through the stud 42 on the end of the crank B. K is 
the button, which throws the hopper out of the notch on the hammer 
butt, as the hammer approaches the string; this button is arranged 
according to the second part of the inventiou, and is capable of sliding 
up and down in the groove of the bar K1 attached to the hammer rai‘l | 
A plan of the button K is shown at Fig. 2. & is a screw which 
passes through the button ; it has a plain stem, which enters a hole in 
the bar K'. L is a spring fixed on the hopper, and arranged ac- | 
cording to the third part of the invention; it is used in place of the 
ordinary hopper spring, which is fixed to the crank and presses down | 
the hopper. The end of the spring L is furnished with a pad J, which 
Tests against the stump H, and so prevents the hopper from rising 
out of the notch on the hammer butt until the hammer has descended 
towards the string, but then it goes out of contact with the stump, | 





the resistance of the hopper spring at its strongest ; as the hammer 


| returns from the spring, the pad / on the end of the spring L again 


comes in contact with the stump H, and thus the return of the 
hammer is checked before it is far removed from the string, which 
enables the performer to repeat the note more rapidly than would be 
possible were the hammer not thus checked in its recoil. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





STREET RAILWAYS, 
Sm,—A_ careful perusal of the excellent leading article on 
street railways in your number of the 14th inst., has modified 
my idea of the best form of road to suit all the purposes re- 
quired ; and I think that something very like one form of the 
Z vail, which you have engraved, when spiked on a half baulk of 
timber, would be the best under all circumstances. Let the edges 
be set at the 4ft. 83 in. gauge, then all wheels of less gauge 
could werk on the lower road, all of a greater onc on the upper. 
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| I do not see how the difference of level in the street at the edge 
| of the rail can be avoided : a deep, narrow groove could never, 
1 am satisfied, be kept open, and a step of two inches would not 
be very serious for a cart, though barely deep enough for a flange 
to play on. 


The rail, when partially worn, could be turned, exposing three 


and allows the hopper to be thrown off without offering any resist. | 2¢W Surfaces for the wheels to run on. 


ance ; whereas on the old construction the hopper is thrown off against 
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LAUNCHING THE MAMMOTH SHIP. 


Srr,—Having noticed in Tar ENGINEER of January the 9th and 
16th, articles on launching the mammoth ship now being built 
on the banks of the Thames, likewise the note of Mr. Thomas 
Dunn, relative to the plan suggested by Mr. Brown, I have been 
induced to take into consideration the best and most effective 
means of launching, or rather lowering, this leviathan ship into 
the water. 

But previous to my giving a description in accordance with my 
own views of the process and plan to be adopted, allow me to 
suggest, that I consider the eminent architects who designed and 
are constructing this vessel have in all probability long since 
matured and arranged their plans for launching, on such a prin- 
ciple as doubtless will prove, when tested, to be most efficient 
and effective. My ideas and plans are, therefore, given for the 
benefit and perusal of the subscribers to your scientific and 
valuable paper, and are as follows :— 

In the first place, I consider it hazardous to attempt to let this 
ship run, as is our common practice, with bilge ways when the 
ship is end on. I therefore enclose a rough plan, in which will 
be seen three substantial double framed cradles (with an index 
annexed), to be of good construction, These to be the main or 
principal bearings, to which regulating chains and purchases are 
to be attached, for lowering and heaving the vessel out. 

The sliding surface of the two centre launchways to be 5 feet 
in width, with a hollow in the centre, 3 inches deep, 1 foot 
6 inches in width, and on either side a plane surface of 1 foot 
9 inches. The skids, or rather the side pieces of the framed 
cradles, to be fitted to correspond, thus forming concave and 
convex central Jaunchways. 

At a distance of about 150 feet from the eentre line of centre 
launchway, at either end, bow and stern, to be fitted the other 
two double framed ways, with cradles fixed in a similar manner 
to that of the centre, with the exception of being concave and 
convex ; each of these are to be a plane surface, with a riband 
or strong guide on the two opposite sides, secured with bolts 
and shores, commonly called spurshores. 

These three double sets of launchways, with their framed 
skids, and transverse packing filled up to fit that section of the 
ship immediately above them, to be considered the permanent 
launchways. Other intermediate ways and packings may be 
introduced, between and beyond those already named ; but not 
more than is really considered necessary to keep the ship in 
form and from straining. The intermediate ways need not 
have any ribands or guides, as the permanent ways will be a 
sufficient guide for the ship. The plan of the regulating pur- 
chase for easing and drawing the vessel into the water may be as 
follows :—About central to the centre line of launchways, and at 
a convenient distance from the inner sie of the vessel, to be 
fitted a horizontal purchase, similar to those used on patent 
slips ; the main shaft or drum that receives the watch chain to 
be constructed with a double head, so that one chain is applied 
in the opposite direction to the other, by which means on turning 
the capstan to the right, both chains would be hove up, or on 
reversing, both would be lowered out. 
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A. Permanent ways. 

B. Framed cradles, with solid transverse packing. 

C, Intermediate ways, represented with dotted lines, 

D. Powerful double drum head, to receive both lowering out chains, one 
rove opposite the other, 

E. Main chain connected to hauling out chains. 

F, Chains connected to cradle for hauling out. 

G. Barges sunk with iron at the foot of each permanent way, with frame- 
work and sheave for chain F to pass through 

H. Dotted line representing position of vessel, 

K. Crabs or purchases to connect with the main chain E, for hauling out. 

L, Piling and framework for fixing sheave to receive chains for lowering out, 

M., Ditto for hauling out, 

N. Intermediate ways, 

These chains lead from the drum head, around a sheave, 
which is secured by piling and framework in the direction of the 
centre lines of the foremost and aftermost double framed cra- 
dles, on to which these chains are secured, thereby regulating 
and keeping the vessel parallel to her starting point, as she pro- 
gresses toward the water. It is perhaps necessary for me to 
mention that I do not propose that these chains should take the 
whole strain of lowering the ship, but that they should be the 
means of keeping the cradles parallel, and regulate all chains 
that may be applied to the intermediate ways. A screw, or worm, 
to be secured on the sides, or top of the ways, arranged. either 
to check or accelerate the descent, might be judiciously employed 
as an auxiliary power. As I consider this arrangement sufficient 
to ease and guide her on her downward course into the 
water, it is now necessary to contrive means, by a regulative 
power (in the event of her stopping, or not going so fast as may 
be wished), to assist her. I therefore propose loading three 
flats, or shallow barges, with iron, and to sink them at or a little 
beyond the low-water mark, one at the end of each permanent or 
double way. On the side, and about the centre of each barge, 
to be a strongly constructed frame, secured with bolts and cross 
beams to the barges, in which frame there would be a large 
sheave or wheel. A chain cable of large dimensions would be 


attached to the outer end of the foremost and aftermost framed 





skids, which shall pass around the sheave or wheel of the two 
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outer barges, and lead from thence between sheaves, secured by 
piling and framework, in the middle of the centre permanent 
launchway. Each of these chains to shackle or fasten to a still 
larger chain, which shall lead up the centre ways, passing under 
the bottom of the vessel. To this single chain may be applied 
smaller chains, leading to as many crab winches or purchases as 
may be considered necessary ; and all heaving together will bring 
an equal strain on both ends of the ship, so that by this arrange- 
ment one end cannot gain on the other. From the barge sunk 
at the end of the centre launchway may be applied an extra or 
additional purchase for heaving out, and may be secured to the 
central cradle, which will not affect the equilibrium; in fact, an 
additional chain may be introduced at the outer end of the large 
central chain, already described, to pass around a second sheave 
on the centre barge, from thence up, and fastened to the centre 
framed cradle, thereby making the central large chain apply to 
all three framed cradles. By this means, both lowering and 
heaving out are accomplished, and the ship will progress parallel 
with her position when starting. In the event of an accident 
occurring from one or other of the chains breaking, a substantial 
pall should be fitted to each skid, with a small chain attached, 
which should be secured to the main chain, in such a manner that 
should either of the main purchases or chains for lowering out 
give way, the palls attached to that purchase and launchway would 
immediately drop into the pall plate beneath, and prevent fur- 
ther damage. It may be worth while to mention, that the 
shallow barges sunk and loaded with iron, may have piles driven 
around them to keep them from starting, and that the foot of 
each launchway may, if required, pass over them. The chains 
passing around the drum head may be fleeted every 150 feet. It 
will next be necessary to take another particular into con- 
sideration, which is, the supply of grease into the launchways 
after the cradles have entered the water, as the vessel pro- 
gressing slowly, the ways will require to be fed as she goes; this 
may easily be accomplished previous to the skids entering the 
water, after which tubes applied to holes bored through each 
skid should be led up the side of the vessel to the deck, with a 
man in attendance on each, feeding them with a thick liquid of 
grease or oil ; a simple kind of force pump may be applied at the 
head of each of these tubes to force the liquid down ; the bottom 
of the holes in the skids to be flaunged or bell-mouthed, so that 
the grease may be dispersed over the sliding surface. 

Plans of the above, with a model, on a scale of 15 feet to the 
inch, will be prepared. Should you deem a sketch of the same 
worth notice, it shall be placed at your disposal when completed. 

J. B. MANSFIELD. 

Strand Ship-building Yard, Teignmouth, Feb. 10, 1857, 

[We shall be glad to receive a sketch of the model when com- 
pleted, although we have reason to believe that the plan for 
launching is decided upon. ] 


DEPOSIT IN BOILERS, 

Sir,—I had this week intended to forward you some specimens 
of the incrustation formed in large quantities in our boilers. 
Finding. however, by your last number that yon continue to meet 
my assertions by counter assertions, and, as this mode of carry- 
ing on the discussion could lead to no satisfactory result, I 
propose to repeat the experiments made twelve or fourteen years 
ago, on the conducting power of this deposit, and bring the 
question to a practical issue. In your leader of last week you 
observe—“ Mr. Williams starts by replying to the proposition of 
‘ Aerigenetes’ that, were the scale in the boiler suddenly to 
become loose, there would be great danger of explosion by the 
water coming into sudden contact with the heated plates, and 
avers that no such evil would arise, because seale is an absolute 
and good conductor.” You then rightly add, “ We take it that 
this is really the question at issue.” Concurring with you in this 
view of the subject, I shall endeavour to confine myself to it, 
and trust those who differ from me will do the same. 

Although you have so correctly stated what is the real ques- 
tion at issue, yon at once enter on one of a wholly irrelevant 
character. Proceeding to show that a copper vessel will require 
ten seconds for the heat to be transmitted throngh it, while 
twenty-four seconds will be required with iron, and 748 seconds 
with gypsum, “an iron boiler, with an incrustation of sulphate 
of lime of one fourth of an inch thick, will have its conducting 
powers retarded from thirty to fifty-three times.” You add as 
follows, “We confess that with these facts before us we cannot 
understand Mr. Williams when he asserts that scale is harmless.” 
Now, without disputing the facts, | would observe that all this 
goes merely to illustrate the well-known re/ative conducting 
powers of the bodies mentioned, and is foreign to the “real 
question at issue,” namely, whether the conducting power of the 
incrustation is or is not sufficient to render it harmless; you 
declare “ that, unless he will deny the truths we have given, we 
do not think he can sustain his position at all.” Without, how- 
ever, denying those truths, I still assert and can prove, prac- 
tically, that, by reason of its conducting power, the incrustation 
which adheres to the boiler plates will be harmless. 

Again you observe, “ Mr. Williams has taken exception to our 
remarks on the thickness of boiler plates, and contends that it is 
quite immaterial how thick it may be. Surely, he cannot be 
serious?’ Speaking, as I presume you do, with reference 
to ordinary boiler plates, and without limit as to their thickness, 
I state with seriousness and certainty, and as a demonstrative 
physical fact, that, as regards injury from heat, it is immaterial 
how thick the plate may be, and, therefore, that the fear of 
“ Aerigenetes” is absolutely groundless. 

As to the supposition which you have put, that “the outer 
surface of a thick plate must be maintained at a much higher 
temperature than the inner surface, simply because the water 
will not take the heat as rapidly as it isabsorbed by the metal,” I 
unequivocally assert that the whole of this statement is unwar- 
ranted by practice. 

There are several other points in your editorial leader which 
merit a more detailed examination; this I propose making 
hereafter. At present, both time and space are pressing. 

Liverpool, Feb. 23, 1857. C. Wye WILLIAMs. 

[Our object has been to show that scale “is not an absolute 
and good conductor of heat, and we have done this by giving the 
results of actual experiments. We do not see what can be more 
relevant than this. However, we shall be glad to hear the result 
of Mr. Williams’ experiments. } ~ 





MR. LONGRIDGE’S REPORT. 
Sm,—On reading over the report of the Inspector of the Man- 
chester Boiler Association, I was struck with several assertions 
which do not agree with the theoretical notions of engineers, nor 
can they be borne out by practice. After reading the report, I 
found you had reviewed the same, and was continuing that 
review. I therefore did not feel myself at liberty to say any- 
thing on the matter, until the review was finished, as I felt 
certain you would, as you have done, point out some of the 
assertions as being contrary to observation as well as theory, 
and since you have concluded, I may perhaps be allowed to 





offer a few arguments against the erroneous conclusions at 
which Mr. Longridge has arrived. 

He says, at page 85 of the present volume of THE ENGINEER, 
“ But it bas been satisfactorily proved that the quantity of fuel 
required to evaporate a given quantity of water increases with 
the pressure, that is to say, it requires more fuel to evaporate a 
given weight of water under 60 Ib. than under 10 1b. pressure, 
from which we may conclude that no economy will result from 
the generation of steam, unless accompanied by a proper use of 
it in the engine.” ; 

As a practical illustration against the above quotation, I may 
give a case which occurred a few years ago at the works of one 
of the most energetic manufacturers in this neighbourhood, A 
condensing engine was changed to a non-condensing one for the 
purpose of using the exhaust steam for boiling, &c. This engine, 
in its altered state, used an enormous quantity of steam, so that 
the boilers could scarcely supply it; the owner came to the 
conclusion to put in a less cylinder, which was done, after which 
the engine continued to do the same work with a great saving in 
fuel. My opinion being asked upon the cause of this saving in 
fuel, the following answer was given: If the large cylinder had 
remained, and the valves been so arranged as to work the steam 
expansively, the initial pressure of the steam being near that in 
the boiler, the same economy would have been obtained as with 
the small cylinder. The reason why a small cylinder is more 
economical than a large one, when the power is equal, and the 
small cylinder using steam of a greater pressure than the large 
cylinder, arises from the well-known fact, that a cubic inch of 
water as steam at 60 1b. pressure, produces a greater mechanical 
effect than the same amount of water as steam at 10 lb. pressure, 
but the saving of fuel is not in proportion to the mechanical 
effect, because the total heat of the high steam is greater than 
the total heat of the low steam; but the ratio of increase in 
mechanical effect is much greater than that of the total heat. 

So that there may be no mistake as to this, I have constructed 
the following table :— 
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[ have communicated the above with one object only in view, 
namely, that wherever error exists, when given forth as instruc- 
tion, as in Mr. Longridge’s report, the sooner it is shown to be 
so the better. With your permission I will return to the sub- 
ject. 


Bury, February 25th, 1857. Tromas BaLDWIN. 





PICKERS FOR LOOMS, 
Smr,—Being a subscriber to your journal, will you allow mea 
short space for the insertion of a description of an improvement 
in pickers, and attaching picking bands to looms for weaving. 
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In the illustration a is a small bolt which screws the picking 
band and the swinger together; 4 is a bolt to which the picking 
band is fastened to the top side of the picker; ¢ is a piece of 
buffalo hide, which is attached with a bolt d, screwed through 
the picker. C. C. WILKEN. 

a 
THEORY OF THE CRANK. 
Siz,—As it is now quite evident that “ Old Engine” is disturbed 
in his mechanism, it would be waste of time, if not an insult to 
your readers, to attempt a refutation of the fallacies with which 
he treated us last week. 

I will now, with your permission, say a few words to Mr. 
Saile. The crank is an ever-varying lever, but always transmit- 
ting power equal to the steam consumed, as shown in my dia- 
gram, p. 88, Jan. 30, of which it now appears necessary to give 
anexplanation. The larger quadrant represents the traverse of 





the crank pin, divided into ten equal parts by the dotted lines, 
which also mark the distances passed through by the piston in 
equal times ; the intermediate lines give the mean length of lever 
acted upon through each of these spaces. 

The smaller quadrant is equal to the length of the crank, as 
shown by dividing it into ten equal parts, and pricking them off 
on the perpendicular line (forming a tangent therewith), and 
drawing lines to these points, shows the equal spaces the piston 
must pass through in equal times, supposing it is transmitting 
its power through the medium of a rack and pinion; in both 
cases the piston must travel half the length of cylinder to move 
the shaft one quarter of a revolution. 

As aready means of showing what the crank will do I will 
call the power or pressure on the piston, and consequently on 
the crank pin, 10 lb. ; putting aside the rack and pinion, and 
substituting a pulley and cord, with scale pan attached, we shall 
find the 10 1b, on the crank pin balanced by 1°38 lb., which will 
be raised through one of the spaces marked 10 by the descent of 
the piston 1:2; coming down to the next point, 3°7 lb. will be 
required to balance the 10 lb. on the crank pin ; proceeding in 
this way the whole of the weights will come out respectively as 
shown below, beginning at the top :— 


Ibs. 

1°38 

37 

6 

82 12 

10°24 37 

119 61 

13°41 83 

14°51 103 

15 28 119 

15°66 133 
— Now the power expended 147 
100°28 must be thel0lb.xby the 151 

Multiplying this by 10, the lv spaces through which the 154 


piston descends, and will —— 


space through which each 
come Out thus........... 1000 


is raised, gives .. .... +++. 1002°8 





The trifling difference here shown arises, no doubt, from trust- 
ing to scale and compasses for the figuring of my diagram, 
instead of running them out. 

Nothing now remains but to see what is gained by the more 
direct action of the rack and pinion, with its advantage of con- 
stantly acting at a tangent. The pressure on the piston 10 lb., 
as before, multiplied by 100, the space through which it before 
descended, must be 1,000. 

If there are still any sceptics on this head a very simple expe- 
riment (within the reach of every one), I think, must satisfy 
them. Take a strip of wood—dimensions of no consequence, 
but I should recommend its not being less than 10 or 12 inches 
long—fix a weight at one end, and with, say, a flooring awl, bore 
a hole at the other end, and into anything convenient and toler- 
ably firm ; see that it works freely on the awl ; raise it steadily 
to a perpendicular, pass it over this point very carefully, when, 
of course, it will descend, and, in so doing, will gain sufficient 
momentum to carry it nearly to the top again, proving, where 
action and reaction are nearly equal, there can be no great loss 
of power, although my detractors state that it could not rise 
more than 120 degrees, or two-thirds the whole height. 

Feb. 25, 1857. OLD Crank. 





Srr,—Is it necessary for me to give a flat contradiction to “ Old 

Engine’s” statement, in your number for 20th February, to the 

effect that similar reasoning to mine is to be found in the four 

books he names? I hope those who take any interest in the 

matter will look for themselves. Goose QUILL. 
Glasgow, 21st February, 1857. 





SOLID AND MOLTEN METAL—THE CRANK—GRAVITATION, 
Sir,—As none of your correspondents have yet replied to the 
question put by “Cupola,” page 139, allow me to offer the 
following suggestions, which appear to me to meet the case. 

The difference between the specific gravities of solid and 
molten cast iron must be extremely small, since the expansion to 
which such difference is due is in itself very small, the tendency, 
therefore, of the cold metal to sink in the fluid is in like manner 
very small. 

On the other hand, the cold metal, immediately on coming in 
contact with the fluid mass, would rapidly absorb the heat of 
the surrounding particles, reducing a thin film of them partially 
extending over the surface beyond its own bulk to a solid state, 
thus forming as it were a metallic pontoon, the buoyancy 
of which would be sufficient to neutralise the existing difference 
of specific gravity above shown to be very small. 

In reply to the new difficulty of your correspondent, “ J. 
Maas,” he will find the whole secret of it lies where he has sug- 
gested, viz., in the leverage of the cranks. The principle of the 
lever informs us that one pound placed at the end of a lever two 
feet from the centre of motion will correctly balance two pounds 
placed at the other end but one foot from the centre, and 
if such a lever were turned round on an axis the number 
of revolutions of each weight would be the same, their momenta 
(or mechanical effect in the case of the engines) would be the 
same, but the velocity of the one pound weight would be double 
that of the two pounds weight, and it will require very little in- 
genuity to reduce the operations of the two systems of engines 
named to an analogy with this simple illustration. 

This brings me to your correspondent “E,” who seems 
anxious to learn what is usually termed the “theory of the 
steam engine,’ with how much justice I will leave those who 
have waded through it to determine. It is possible that “E’ 
might gather a reply to his inquiry from almost any work treat- 
ing upon the steam engine, but it often happens that such works 
are not accessible to the possessor of an inquiring mind, or, if 
obtainable, are so deeply fraught with algebraic formula as to 
be perfectly useless to the real “Tyro.” But, in order to give a 
“complete reply” to “ E,” details must be entered into which 
would be perfectly insipid to your general readers; if, there- 
fore, your correspondent will favour me with his address through 
you, | will gladly undertake to supply him with the information 
he is in guest of. 

Equally anxious, however, to gain as to impart knowledge, I 
cannot refrain from soliciting from your new correspondent, 
“J. A. D.,” replies to the following questions upon that most 
interesting subject which he has mooted “attraction of gravi- 
tation.” 

1. Who are the authorities that allow that “this phenomenon 
ceases upon the application of heat ?” 

2. What authorities state that “gravitation ceases in the 
cometary world ?” 

3. What proofs are extant showing that the density of the 
earth increases towards the centre ? ji 

4. What analogy exists between a piece of timber resting upon 
a point and infinitely extended either way, and a globe wherein 
the radii are so nearly equal that they may be practically con- 
sidered so ? 


5. Is the phenomenon related, touching the attraction of a 











Fesruary 27, 1857. 
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piece of paper, &c., correct—and if so, how does it militate | the smaller and less dense cloud of a lower temperature being | Action is all th 


inst the received opinions of the attraction of gravitation ? 

6. What is the object of “ J. A. D.’s” letter--what does he in- 
tend to prove, or what to deny, or what is the favourite hypothesis 
he would substitute to replace it supposing ke can uproot 
existing prejudices in favour of Sir Isaac Newton’s ruling 
passion. 

If your correspondent will kindly favour me with intelligible 
replies to these few questions, I have no objection to form one 
among the opponents he anticipates, ever desirous of adding my 
mite towards supporting the dignity of him whom admiring 
millions have hitherto justly styled “ The Great.” 

London, Feb. 23, 1857. Tue OLD ENGINE. 


THE ATTRACTION OF GRAVITATION, 
Sir,—* J. A. D.’s” letter upon the above subject which, ap- 
peared in your impression of last week, is at any rate novel and 
amusing Perhaps the following remarks upon it, among the 
many you will no doubt receive, may be worth your insertion. 

He starts with the statement, “It is at present allowed that 
this phenomenon ceases upon the application of heat.” By whom 
is this allowed? Surely by no one but himself. The effect of 
heat upon matter is to cause the particles of that matter to 
repel one another. This is admitted on all hands, no doubt, and 
it is so far antagonistic to attraction of gravitation ; but gravity 
acts through infinite space, so it requires the amount of heat 
which a body must acquire to be also infinite, before the effect 
of gravity is neutralised completely. Now, the power of matter 
to acquire heat to an infinite extent is very doubtful; but sup- 
pose that it can do so, then gravity is only neutralised and does 
not “ cease to act,” as “J. A. D.” asserts—it goes on acting just 
the same. He might as well say the resistance overcome by a 
steam engine “ceased to act” as soon as the engine overpowered 
that resistance; if it “ceased to act,” what need of the engine 
any longer? His theory with respect to the deluge is ingenious, 
but whence came the water? It necessitates the admission of 
there being an intensely hot body containing water so near the 
earth at that time, that the vapour of water from it was driven 
by the expansion caused by heat sufficiently near the earth, for 
the earth’s gravitating influence to be more powerful than that 
of the hot body. This can equally well be explained upon 
Newton's theory. 

How does “J, A. D.” account for the gravitating attraction of 
the sun upon the earth? As the earth is proved to be jive times 
us dense as the sun, perhaps he will say it is the earth which 
attracts the sun—if so, why then the Inquisition was right, and 
Galileo wrong, and the sun does go round the earth—not but 
what the earth does attract the sun, to a small extent. Again, 
how is it that the moon’s path round the earth is not uniform, 
but that she is drawn somewhat out of it by the sun’s attraction, 
for since the moon’s density is about two and a half times that 
of the sun, the moon should go on her path rejoicing, and draw 
the sun out of his! 

“J. A. D’s.” large dew-drop is easily explained, even on his 
own theory, for, the earth being of greater density than the 
dew-drop, the earth’s force of course causes it to take such a 
form as shall allow the greatest number of its particles to 
approach the centre of the earth, as we see on tbe large scale in 
the waters of the ocean. If ‘J. A. D.” will perform his experi- 
ment in such a way as that no gravity whatever but that, 
belonging to the dew-drop shall act (father a difficult task), he 
will then find it assume a spherical form, no matter how large 
it be. 

“J. A. D.” seems to say that only more dense bodies attract 
those which are less dense, and that the converse is not true. 
According to this, two bodies of equal density will not attract 
one another at all, yet two pieces of timber floating near to 
each other are sure to come together. 

“J, A. D.” says, “If we take a paper box full of water, and 
float a piece of paper upon the water near one of the sides of 
the box, it will not be attracted to it.” Has “J. A. D.” tried 
this? With submission, I should be inclined to doubt its truth. 
Again, “If we take a wooden box of water, the paper will be 
attracted, the wooden box being of greater density than the 
paper.” Now it so happens that paper is of greater density 
than wood (with one or two exceptions), so that “J. A. D.” con- 
victs himself. Let “J. A.D” take a small tea-cup or egg-cup 
full of water, and float upon the water a small fine steel needle 
(which can easily be done with care), he will find after some 
time the needle will swim to the edge of the vessel, evidently 
the less dense having attracted the more dense body. I quite 
agree with “J. A. D.,” 80 does everybody else I imagine, that 
“attraction of cohesion” has nothing to do with the matter, 
but that it is the attraction of gravitation that causes all matter, 
whether of greater or less density, to attract all other matter, 
whether of less or greater density, inversely as the square of 
the distance, according to Sir Isaac Newton's law 

Hastings, Feb. 23, 1857 J. H. Exurorr, Jun. 

P S —How do the comets prove “J A. D.’s” theory / Surely 
they act in accordance with Newton's law. 





Str,— Your correspondent, “J. A. D.,” in assigning a cause for 
gravitation, states that it ceases on the application of heat. It 
does so if no difference of temperature subsists between the 
particles through which it is diffused. I would beg to draw his 
attention to the very increased amount of heat about the centre 
of the earth, and yet all matter from the centre gravitates 
towards it. Heat is a main element of the cause of gravitation, 
and deficiency of heat is also a main element ; it is the dijference 
of temperature between one body and another that probably 
constitutes the true cause of gravitation. 

This will undoubtedly at first sight be looked upon asa bold 
and perhaps presumptuous assertion, and such it certainly 
would appear to be, if I could not adduce a great many pheno- 
mena of nature to confirm it. To gain a clear insight into 
nature, her grand and magnificent experiments which she is 
constantly performing, must be searchingly contemplated until a 
clear and satisfactory solutivn is attained. 

In searching for a satisfactory cause of the blight of 
potatoes and other vegetables I was led into the contemplation 
of the nature of thunder-storms, which gave me a clue to the 
solution of many interesting phenomena. 

Now, in thunder-storms we usually see groups of clouds of 
various magnitudes and densities; the larger and more dense 
clouds will necessarily hold more caloric in solution than the 
smaller and less dense clouds ; the larger clouds will therefore 
have a higher degree of temperature about their centres than 
the smaller ones will have about their centres, or the entire 
mass of vapour composing the larger clouds will necessarily have 
a higher degree of temperature than the mass composing the 
smaller ones. It will be necessary to bear in mind that the 
greater the difference of temperature between two neighbouring 
thunder-clouds, the greater will be the inductive power of 
caloric to disengage itself in its tendency to produce an equilibrium 
of heat, and to manifest electrically. The larger and more dense 
cloud of a higher temperature being positively electrified, and 








negatively electrified—bearing in mind that the atmosphere is a 
bad conductor of electricity—the mutual attraction between 
them will increase as the square of the distance decreases. The 
inertia of a large mass of vapour composing two such clouds is 
so great that they can be put into motion towards one another 
but very slowly. When, however, they approach so near each 
other that the power of attraction between the two clouds 
becomes so great as to cause a disruption of the caloric from the 
vapour, in its tendency to gain an equilibrium, we have the 
electric lightning flash. Here it is necessary to note that the 
centre of the cloud, which was hottest before the calorific or 
electric discharge, has now become the coldest part, the 
abstraction of the caloric, having suddenly left the watery vapour 
in a frozen state. Now, to gain an equilibrium of heat or tempe- 
rature between the centre and circumference of the cloud, the 
great difference of temperature powerfully induces the caloric 
of the vapour to assume its electrical functions, and therefore 
causes the frozen particles about the centre, negatively 
electrified, to rush towards the frozen particles of the cireum- 
ference, positively electrified, and these towards the central 
particles, thus forming hail stones, and in like manner drops 
of rain. We may now reasonably conclude that the 
power that forms hail stones and drops of rain is quite suffi- 
cient to form a world and maintain it a sphere. Hence, we 
may fairly conclude that the central parts of our earth are in- 
comparably hotter than the parts about the circumference ; the 
former being positively and the latter negatively electrified with 
regard to each other; and, hence, difference of temperature is 
the cause of the gravitating principle. As all matter holds in 
solution its specific quantity of caloric, we may reasonably 
conclude that the largest amount of caloric will be in the 
divection of the line passing through the centres of bodies 
The moon will therefore be a cold body compared to the earth, 
and consequently in the negatively electrical state with regard to 
it. The sun being incomparably hotter than any other body of 
the solar system will manifest positive electricity with regard to 
all ofthem, Capillary attraction, apparently paradoxical, springs 
from the same source, viz. difference of temperature between 
the ground and the atmosphere; when they are both in the 
same electrical state vegetation ceases or is greatly checked. 
Observation will confirm this. All blights take place under a 
heated and sultry atmosphere. W. STEEVENSON. 
Midland-road, Derby, 23rd Feb., 1857. 


HEATING FEED WATER. 

Sik,—Your correspondent, “0. A. R.,” whose inquiries about 
heating water before pumping it into the boiler, which appeared 
in your last number, does not supply sufficient data to enable 
any of your correspondents to recommend a plan that will suit 
the peculiar circumstances of the case. I will, however, describe 
to him a plan of mine for accomplishing this object, and I 
have no doubt he will be able easily to apply it. 

Before doing so, however, permit me to remark, that if he 
blows the waste steam on to the surface of the water in the 
cistern he will produce uo useful result, as it will take a very 
long time to heat water in this way—by applying the heat to its 
upper surface. If the end of the exhaust pipe dips into the 
water, then he places a serious barrier to the proper action of 
the engine, on the well known axiom that the more quickly and 
effectually you can liberate the waste steam the more effective is 
your engine. On this point I may add, that an exhaust pipe two 
inches in diameter for a twelve or fourteen horse engine is a 
monstrosity I could scarcely believe any engineer would perpe- 
trate. It ought to be four inches diameter at least. 

But to the plan I follow, of which I have now had ten years’ 
experience, having three engines constructed on the principle, all 
of which work to my perfect satisfaction, in this respect at 
least. The cold water must be supplied to the engine under 
pressure either from the mains of the town or from a barrel or 
cistern placed a few feet above the level of the engine. A three- 
quarter inch pi; e conveys the water to the exhaust pipe of the 
engine (twelve horse), and enters the exhaust pipe at a downward 
bend, as close to the steam chest as possible. The water pipe is 
continued about twelve inches down the centre of the exhaust 
pipe, so as to prevent the steain stopping the egress of the water. 
On the water pipe is a stop cock to regulate the supply. The 
exhaust pipe empties itself into one end of a cast iron cistern, 
three feet long, two feet wide, and one foot six inches deep. 
From the other end an exhaust pipe is continued to the flue. Of 
course the exhaust pipe enters the cistern as near to the top as 
possible, to allow space for the water and condensed steam. The 
exhaust pipe to the flue, for the same reason, is attached to the 
top of the cistern. Just below this exhaust pipe a small waste 
water pipe is attached to the cistern, to prevent the cistern be- 
coming too full from neglect or other causes, From near the 
bottom of this hot water cistern the suction pipe of the feed 
pump is taken, or, as in two cases, the pump is placed upon the 
cistern passing to within two inches of the bottom. 

The result of this arrangement is, that the cold water con- 
denses the steam, and the water flows boiling into the cistern. 
I have never tested the temperature of the water with a ther- 
mometer, but it is impossible without being burnt to lay your 
hand upon the feed pipe. In addition, the engine is so much 
relieved by the waste steam being condensed immediately 
on leaving the cylinder that it starts off ten to twelve strokes 
per minute faster. I can always obtain as much work fora 
given quantity of coals when pumping water into the boiler as 
when we are not, the ease to the engine caused by condensing 
the steam so close to the cylinder being full compensation for 
the additional heat required to raise the water going into the 
boiler to the required temperature. R. E. R, 

Hexham, Feb, 24, 1857. 


STREET TRAM-WAYS. 
Srr,—I feel obliged by the compliment paid to me by Mr. W. 
Smith, C E., on the merits of my proposal contained in Tux 
ENGINEER of the 13th inst., but I beg to assure him I had no 
intention of claiming originality of idea as to alternated rows of 
wood and granite for the tram-way blocks, as the principle has, 
I believe, been in use for centuries past, as a paving requiring a 
surface that should not be slippery. So many persons claim the 
patent that it would be difficult to say to whom it belongs. That 
which I desire is, to see a practical usage of the blocks in the 
way I have named. ‘This done, and the commercial railway belt 
constructed, London might be moved about in at something 
more than a crawling pace. It cannot now even be called a 
walking pace for vehicles in the City. But we must not lay down 
granite trams—excellent as they may be and are in Bucklers- 
bury—and other single ways or roads, for one vehicle at a time. 
It will never do to cross over, for a horse may as well be ridden 
or driven over a flag-paved footway, as over these slippery stone 
trams. I do most sincerely trust that the talkings of committees 
and commissions are nearly over, and work, in real earnest, 
about to begin, if it is only to give employment to the thou- 
sands who are ready and willing to work, but cannot obtain it, 














veloped. 
10, Upper Portland-place, 
Wandsworth-road, Feb. 24, 1857. 


W. Austin, C.E, 





EXPLOSIONS IN MINES. 
Str,—The practice of forcing air into coal mines appears wrong, 
in the chemical view of the case, in order to destroy the foul 
air, for when the inflammable gases are mixed with a certain 
proportion of atmospheric air, they become highly inflammable. 
Why, then, should we promote such a condition or state in the 
mines ? 

Now by the same power by which the air is forced into the pit 
we could draw out the same volume of foul air which would 
be at once and for ever got rid of. 

By such a process, the pit would supply itself with common 
air from the top, and down the shaft, as it would descend by 
its own pressure, thus finding less foul gas; the pit would 
become innocuous, for the atmospheric air would become the 
maximum quantity instead of the minimum, and there would 
be no danger. 

Do not these facts make it apparent that the plans at present 
formed in our mines are the very reverse of what they should 
be? I think this plain consideration of the subject carries 
with it a conviction that the suecess of an opposite system 
would be certain. It is self-evident that it is not the quantity 
of foul gas that is so much the evil as certain proportions of a 
mixture of foul gas and atmospheric air; but if the foul gas 
were withdrawn the chief evil would be cut off, whilst the 
other evil attending the mixture of atmospheric air would be 
avoided or mitigated by such a supply being given as would 
replace the volume of the foul gas drawn out. 

There would be no difficulty in arranging the tubes at the 
bottom of the pit, so as to have every part supplied with 
eflicient apparatus. 

If the foul air remains in the pit, as by the present system, 
atmospheric air is being continually added to it, uncil the whole 
works become one tremendous gasometer of inflammable 
material, and there must be a time, when it is primed in due 
proportions, for a single spark to set it off in one great explosion. 
At this very time, too, the pit would appear to be more free from 
any danger, by any tangible proof of the danger, than when the 
foul gas was alone exuding from the coal seams, because the 
quantity of atmospheric air would render it more supportable : 
such was the case in the Barnsley accident. But as I have 
already trespassed so much upon your time, you will perhaps 
permit me in a second letter to enter more fully upon this 
subject. G. R, Booru, C.E. 

¥, Portland-place, Wandsworth-road, 


CHENOT’S IMPROVEMENTS IN THE REDUCTION OF 
METALLIC OXIDES. 
Parent paTED 7TH JuLy, 1856. 


Tue patentee describes two different sorts of reducing apparatus; in 
one the oxide for reduction, and the reducing agent, are heated ex- 
ternally by the flame, the substances being separated from the flame 
by a retort; in the other the oxide and the reducing agent are 
heated by the direct injection of flames, at the same time they are 
sometimes heated externally. 

For the external heating, without immediate contact of the flame 
with the ore to be reduced, the general arrangement consists of a 
vertical retort of any capacity, heated externally by flues within 
which the fame is made to circulate ; the oxides being removed from 
the retort by any suitable means as they are reduced. 

The lower part of the cooling retort, R, Fig 1, is provided with a 
frame K, the interior section of which is the same as the section of 
the cooling retort. his collar-shaped frame is so constructed as to 
be crossed by bars b, forming a grate upon which the charge lays ; 
the number of these bars depends upon the size of the apparatus, and 
the volume of the lumps to be treated, as the diameters of the same 
bars depend on the quantity of the supply, and on the width of the 
retort andof the frame K. This frame is provided with an 
interior flange r to keep the bars up, which bars to be easily laid 
require to be guided in a rectilinear direction, or in the line p, p'. 
The flange r may be contrived at the joints of the frame, so that, 
the necessary space for the laying of the bars be preserved. A guide 
with notches or slots cut in it which correspond to the notches 
or slots cut in the panel p of the frame K, is secured to 
or cast with it. It is obvious that this guide becomes useless if the 
collar K_ is thick enough for the bars } to be sufficiently guided; the 
use of it, however, is advisable ; and its proper arrangement is shown 
at Fig. 3. 

For the purpose of preventing the admission of air into the retort, 
through the holes made for the insertion of the bars, it will be well to 
pour into the joint, between the guide and collar K, some soft or 
pulverulent substances. The frame K, whatever its form may be, 
must be calculated, so as to allow the bars to be inserted and taken 
out. At Fig. 3 the bars are supposed to be laid, and a mode of 
fastening the lower part of the apparatus is shown. This mode of 
fastening, which may be varied, is to be water-tight, and quite 
similar to that of the upper part; it is supported during the inter- 
mittance of the discharges on the lower part of the collar K by pro- 
jections, secured to the said collar. These projections or tongues o 
fitting into slots formed in an extension of the plug or closing 
apparatus T, admit pins, by which the suspension of T is secured. 

The discharging operation may be thus described :—The grate 
which is represented by the whole set or part of the bars when laid, 
supports the load, the plug T preventing the intrusion of air If the 
closing apparatus T is taken off, and the wagon V is made to slide 
forwards under the retort R, the wagon becomes an extension of the 
retort; it is constructed so that the lower part may be closed by a 

late P, fixed beneath by projections s, so that it cannot descend 
ower than the projections allow at the time it is to form a fixed side 
or panel of the wagon V, that is when the wagon is loaded and about 
to start for its destination. The wagon V being then placed in the 
extension of the retort R, a piston M, worked by any power, will 
raise the plate P. left sufficiently loose, which soon reaches and fits 
against the bars d, when the said bars are withdrawn, and the whole 
load rests upon the plate P, supported by the piston M. As the 
piston M descends, the plate P will descend also, together with the 
materials con ained in the retort R. When the piston M is sufficiently 
lowered the plate P will be stopped, and according to the way in 
which projections are fitted on the wagon V, the plate will be placed, 
so that only a desired fraction or portion of the wagon can be iilled. 
The stops s will not prevent the passage of the piston. The wagon V 
being loaded, the bars are replaced, the wagon drawn off, and the 
closing apparatus set. The wagon may be fastened by any suitable 
means, but the use of hydraulic fastenings D, are recommended. 

The foregoing description is applicable to discharging wagons or 
boxes which are made moveable. It is obvious, that if instead of the 
wagon V, a stationary box is used, which is an extension of the 
retort R, the same arrangement is applicable as for the grate, the bars 
of which support the load, only the stationary box must be provided 
with lateral doors in order to allow the withdrawal of the charge. 

A double casing, through which a current of air or water is made to 
pass in order to hasten the cooling of the materials reduced, is re- 
commended to be used. The retort is best constructed with rammed 


| clay or common fire-bricks, to which are to be connected the flues ; 


such a_ retort 


is heated externally through the flues n, by 
furnaces F 


The oxides for reduction are to be fed into this retort, 


together with the reducing agent, in suitable proportions, and at 
proper intervals according to the progress of the fire and the nature of 





SE 8 A Ue FROST ROT: 











a 


nile thtedidaatiieieniee tee ee 


179 


CHENOT’S IMPROVEMENTS IN 


2) 


J/ 


if 


emapeeinneneteneninmesme tu 
wy) Y 





ULI TH 


AW 


the ores to be reduced, The reducing agent, if gaseous, may be in- 
troduced either through the upper or lower end of the retort. 

rhe apparatus thus described may be applied to various|purposes, viz., 
to cementing, carbonising, distilling, burning, drying, roasting, &c. 
The boiler C, at Fig. 1, shows the use of the waste flames for working 
the load-raising apparatus; a roasting box might also be laid between 
the grates. The central seetion, Fig. 1, shows on the right a roasting 
retort Fi, and on the left one of the two furnaces adjacent to the 
roasting box. In case any gas should be used as the reducing agent, 
the same boxes would serve for generating these gases. For the 


arrangement intended for withdrawing severally the charges super- | 


posed in the interior part of the retort, though productive of the best 
results, another arrangement may be substituted, as described in a 
former patent, and which may be moditied in the following manner : 
— Supposing the cooling retort ends at its lower part by a capacity A, 
Vig. 5, which resembles the seat of a stop-cock, in this capacity a 
key works, which is cut out with several recesses: each of these 
recesses is filled as it is successively brought beneath the charge by 
each rotary motion of the key, and by the same rotary motion is 
then made to pour out its contents when the key has turned toa 
certain angle. ‘Thus, by means of this apparatus, the cooling retort 
may be emptied without any intrusion of air into the interior part of 
the apparatus, thereby the abrupt descent of the materials inside 
being avoided, In the illustrations, Fig. 1 is a central vertical section 
of the reduction apparatus. A, upper hydraulic fastening ; B, inside 
easing, made of tire-bricks; Y, a capacity of the retort (the cooling 
retort); ”, 2, tlues for the passage of the flames and gases; C, boiler 
heated by the waste heat of the gaseous products issuing from the 
flues n, x; F, one of the furnaces serving to produce the heat required 
for reduction; F!, arrangement of a roasting furnace; R, cast-iron or 
sheet iron extension of the cooling retort Y (provided when 1 ecessary 
with a double casing not shown). At the lower part of this retort the 


frame is arranged into which the bars are made to slide; M, piston of | 


the water or other press for supporting the charges in the descent. 
Fig. 2 shows a plan of the frame placed in the lower part of the retort 
R; K, the frame; 4, 4, bars; r, interior notch or flange cut out of 
the frame to keep up the extreme ends of the bars; p, p', parts of 
the frame forming guides for cach bar. Fig. 3 shows in detail the 
section of the lower part of the cooling retort; R, a part of the cool- 
ing retort; K, K, K, frame; p, p!, part of the frame forming guides ; 
r, notch or tlange cut out in the frame for admitting the bars; 4, d, 
bars; T, closing apparatus forming recipient for the water joint; 4, 
capacity formed by the parts Ko of the frame, tilled with soft or 
pulverulent substances to prevent the introduction of air into the 
interior part of the retort ; 0, projecting joints of the part T and the 
frame K. Fig. 4 is a section of the discharging wagon; V, the main 
part of the wagon; D, water closing apparatus or fastening; P, 
moveable bottom of the wagon; S, S, projecting pipes on which 
the moveable bottom of the wagon rests; M, piston of the hydraulic 
or other press. Fig. 5 is a section of the lower part of the cooling 
retort when the discharge is supposed to be made by means of the 
stop-cock-like apparatus above described; R, inside surface of the 
cooling retort, made with a boss in order to form the seat of the stop- 
cock; E, key provided with four recesses for admitting the oxide or 
other material reduced; G, axis upon which the rotary motion of the 
cock is given. ‘ 

The second process of reducing may be thus described: im- 
mediate calefaction of the oxide to be reduced, and of the reducer 
or reducing agent; calefaction produced by injection of flames or hot 
gases (either reducers or neutral) into the apparatus and the bulk to 
be reduced. The fuel may wholly or partly consumed in the 
materials, and the reduction, oxidation, and other combinations by 
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penetration, &c., and also distillation, &c., or action from the interior 
to the exterior are applicable to this principle. 

The oxyd is charged at C (Fig 7), with or without the reducing 
agent, which, according to its state, may be introduced at any point 
of C (suppose, for instance, the oxyd and its reducer introduced into 
C at H). The upper part of C is either closed or open, the volatile 
products will be evolved directly through the mouth H, or will pass 

| through a flue or syphon S$ into the condensing or drying chambers 
The calefying flames here produced in the furnaces F are, after pre- 
| vious saturation, if required, admitted into the chamber C through a 
sufficient number of holes 0. The same flames or hot gases are 
drawn in by or injected into C, when desired, by any suitable means, 
but it is preferred to inject them, as the apparatus being more saturated 
with gases is less accessible to perturbations. 
| The furnaces F have this peculiarity, viz., that the layers K above 
them come all carbonised into the furnace, and the products from 
distillation are thus necessarily brought over the same, there to be 
decomposed. In Fig. 7, one syphon apparatus is shown in which the 
| blast pipe is fitted as much into the branch B as into A. 





| The blast pipe T might inject directly into C the substances | 


| necessary for combustion; any fucl, solid, liquid, gaseous, raw or 
carbonised, is applicable, and also any form of the inside walls, 
which are made parallel as in the arrangement shown, or they may be 
| bevelled from the top downwards. D, is the unloading apparatus 
which may be varied in form. The apparatus is worked in the 
| following manner :—The oxyd to be reduced being charged at the 
| upper part, is soon successively brought to the lower part and heated 
on its progress by the column of flames ; it becomes reducible at a 


and comes down into C completed, whence it is taken out, still avoid- 
ing the introduction of air, if required by the nature of the material. 
The volatilisation, fusion, softening, and mere contraction may, of 
eourse, be worked within the apparatus for this purpose, and con- 
formably to the principle before-named. It is preferable to use a 
| furnace at an intense temperature. ‘The waste flames of the furnace 
will serve alone or with an additional source of heat resulting from 
the reduction in the upper grate. 
The apparatus described differs from the blast furnace in this :— 
Firstly, the fuel is not mixed with the matters to be reduced, at least 
| in the solid state ; and, Secondly, the metal may be withdrawn at any 


desired state of reduction, &c. In case combustion should be effected in | ! 
| sition, however, assumes that the scheme of the Metropolitan Board 


e wholly or partly, the apparatus will differ by effecting the discharge 


certain pitch, and is reduced by the contact of the reducing agent, | 
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apparatus will be easily understood by a reference to Fig. 6; A 
central tube through which the fuel is fed to be either consumed or 
carbonised. The fuel goes down into the tube A, where it is first 
distilled, and then becomes by the heat of the furnace F in a carbon- 
ised state, together with the volatile products, before the blast pipes 
T, where it is either consumed or only carbonised ; the substances to 
be withdrawn are taken out by adoffer D, or any suitable means ; all 
the useful substances may be charged at E. The gases generated in A 
are taken into B after going through in the line pointed out by the 
arrow /, a suflicient layer of fuel for the same gases being saturated. 
In the case taken specially as an example, a great quantity of air may 
be injected into E by blast pipes ¢, or any other contrivance, without 
preventing combustion in the furnace A, nor the heating progress less 
in E. Evidently the parts may be inverted, that is, F be the furnace, 
and A the reducing compartment ; H is an hydraulic closing. 





<= 


Tue Merrorouitan Brinces.—The works at Chelsea-bridge 
are in active progress ; one of the chains is now fixed, and it is ex- 
pected that the bridge will be open this year. It appears to be now 
admitted that three bridges for carriage traffic are urgently required 


| in the distance between Vauxhall and Waterloo bridges. Regarding 


other required bridges, it is reported that a bridge from the Horse- 
ferry to Lambeth Palace, joined by a road from the Pimlico end of 


| Victoria-street to Millbank, is again under consideration, as also that 


{ 


the Government support the scheme for widening Hungerford- bridge 
in lieu of the bridge to which we referred as designed some time 
back, and which was to cross from a point nearly opposite the Horse 
Guards, with one access to it from Charing-cross. The Hungerford- 
bridge, or rather as they are called “ Charing-cross” Bridge Company, 
after widening the bride on the present piers to 48 feet, with the 
requisite additional chains and strengthening trusses, propose to get 
their access by removing the market,—but the alternative has been 
considered, of forming a curved access from Whitehall, using the 
present line of Whitehall-place, if we understand the scheme as set 


| forth, by which there would be the disadvantage of an approach 


with considerable curvature and a steep gradient. On the Lambeth 


| side, the proposal is to work in with the line of the street intended by 


| in proper time without being obliged to force the temperature to the | 


fusion of the bulk. The heating of the oxyd is systematically by 
injection of flames or hot gases, or even by combustion intoc. On 
| the other hand, it is obvious that the loading and unloading opera- 
tions are perfectly analogous. It is evident, too, that any preparatory 
action to reduction may take place within the apparatus itself. ‘Thus, 
common roasting of sulphurets, arseniurets, phosphurets, antimoniu- 


rets, &c., carbonates, chlorurets, fluorurets, &c., may take place in the | 


upper grates, if reduction be desired, the process being hastened in 
the lower grates. It is no less evident that any gas or useful body 
may be admitted at any desired point of C by holes purposely con- 
trived, this being rendered the easier by the solidity of the apparatus 
The furnace of this apparatus, which is specially purposed for genera- 
ting hot and neutral gases, may convey an idea of the patentee’s 


the Metropolitan Board of Works, as well as to furnish an_ access to 
the South-Western Railway on arches to its own level. This propo- 


will be preferred to that of Mr. Pennethorne, whose plan, it should be 
observed, was made in connexion with the site then proposed for the 
bridge before referred to, with approaches from Whitehall and 
Charing-cross. On the same evening on which the proceedings in 
the House took place, Sir Benjamin Hall announced that 1,791 copies 
of the particulars for the Government Offices had been sent out, 
1,371 of them being in reply to applications. This, of course, by no 
means implies that the persons who compete will be so numerous,— 
though, no doubt, the event will be an extraordinary one in the 
history of architectural competitions. Sir Charles Barry’s scheme 


| does not require the immediate purchase and appropriation of the 


| principle as to its essential points, viz., laying the fuel into both | 


compartments of an upright or inclined syphon, using one of the said | 


compartments for combustion and distillation, and the other for re- 


| duction, saturation of the gases generated in the former compartment. | 


There is, besides, the possibility of adding in cither compartment 
any enriching or other; useful substances. The working of the 


surrounding property, as all the accommodation that may be required 
for years to come may probably be obtained within the limits of the 
existing building It is proposed that the institution ultimately 
should not only be devoted to Art and Literature, but to the Royal 
Academy of Art, Schools of Design, and the increase of the collec- 
tions, for which purposes it might be necessary hereafter to purchase 
the surrounding property referred to. Let us add that the quadrangle 
of the Museum might still remain appropriated, as is now intended, 
to readers.— The Builder, 
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TO CORRESPONDENTS. 

J. S. (Engineer).—7'he ENGINEER can be sent to Bombay or any part of India, 
on affixing two postage stamps on the paper. The impressed stamp does not 
count as postage out of the United Kingdom. 

T. McC.— We will make inquiry for you and write you the result. 
sure whether or not there is such a machine already. 

A LancasaineE Man.—/f you will send us further particulars of the case you 
mention they shall have our attention. 

A. B. C.—The subject to which you have referred is an important one, and we 
will endeavour at an early date to give the best information which can be had 
bearing upon it. 

W. W. W. (London.)—The next meeting will be held in Dublin about the end of 
June. e 

An OLp 100 Foot Cuaix.—From your description of yourself we do not think 
you have much chance of success, but you had better write to the Russian Consul 
and request the farour of his forwarding your application to the proper 

rter. 

W. B. (Blackpool).—The “ Engineer's and Machinist's Drawing Book " is 
a very useful work, as also the “Practical Draughtsman,” the prices being 
42s. and 28s. 6d. respectively. “ Brown's Perspective,” price 30s., is also a 
good book for instruction. Apply to Spon, who will doubtless furnish you with 
a list of all works on the subjects you refer to. The French works are the most 
complete, but are also the most expensive. 

A. M. N. (A Constant Reader).—We believe the machine you refer to is 
included in the patent taken out in July, last year. We will examine the 
specification next week. 

A Constant READER (Millwall).—“ Overman’s Moulders’ and Founders’ 
Guide,” is, we believe, the best work on the subject, The priceisés. It may 
be had of Hebers or Spon. 

A Svpscamer (Whitehaven).—We do not know of any separate work on the 
subject, The articles in some of the Enclope lias contain good descriptions. 

G. E. B. (Birmingham).—The rule is to make the ends half as thick again as 
the circular part, which would be nine-sixteenths, They should, however, be 
stayed when that proportion is followed. In the case you named, if we 
recollect rightly, no stays were spoken of, thus necessitating a somewhat 
greater thickness of metal. We do not understand why even a 5 feet boiler 
should net have the ends stayed. 

Letters are lying at our publishing office addressed “ R. V. W.,” “Z. W. A.,’ 
and “0, A, R.” 


We are not 





MOLECULAR CONSTITUTION OF WROUGHT IRON, 
(To the Editor of The Engineer.) 
Sir,—In Tue Enoreer of 16th ult., I read a communication signed “ An 
Inquirer,” who asks, with reference to the differing molecular constitution 
of various samples of wrought iron :— 

1. Whether certain plates are always crystalline ? 

2. Whether the tensile strength of fibrous is greater than that of 
erystalline iron ? 

3. Is fibrous structure imparted by pressure ? 

4. Does pure iron, free from all foreign matter, present a crystalline or 
a fibrous fracture ? 

These inquiries pertain to some of the most important matters belong- 
ing to the metallizing of iron, and as they have not hitherto attracted the 
attention they demand either from men of science engaged in experimental 
research or from the practical ironmaster, and still less from the engineer 
who is making continual use of iron, without fully comprehending the 
principles and conditions upon which its structure and hence its reliability 
in its various common states depend, I would take the liberty of answer- 
ing your correspondent's inquiries, and at the same time directing a more 
enlarged attention to the subject, by saying that I believe I have succeeded 
in discovering the key to all this varied and before confused and ill com- 
prehended molecular forms of iron, whether cast iron, wrought iron, or 
steel, and that my views may be found developed in my work, “ On the 
Physical Conditions of the Materials Employed in the Construction of 
Artillery,"* published some months ago. 

It would be useless, or rather lead to mistakes, to attempt any brief 
account of the matter. All the phenomena, however, follow from a single 
law, namely, “ 7hat in all bodies erystallizing on cooling, the principal axcs of 
the integrant crystals arrange themselves in the lines of least pressure within the 
mass,” whether these pressures arise from molecular forcing (contraction), 
or from pressures applied externally (rolling, &c.), or from both, 

Rosgnt MALLET. 

11, Bridge-street, Westminster, 17th Feb., 1857. 


* Which will shortly receive a notice from us.—Ep. 


WHERE SHOULD A STEAM SAWYER GO? 
(To the Editor of The Engineer.) 

Sir,—Perhaps you or some of your subscribers will inform me the best place 
in America for a man in my business. I ama steam sawyer, and can 
work as a mechanic, can work at the lathe or bench in wood or iron ; I 
can make myself useful as a joiner, make a pattern from drawings, if not so 
very difficult toa pattern maker. What I mean is aman that cannot be 
put to a wrong job. I have had long experience in the steam saw mill trade. 
I have been eight years the working foreman where I am now. I can take 
the working of them or the making from the first. Should not object to 
any country. If any one can advise me I shall be thankful. 





W. A. 
SOFTENING STEEL—COPPER ALLOY. 
(To the Editor of The Engineer.) 
Sir,—Perhaps some of your readers can inform me of the best method of 
softening steel plates, so as to enable one to punch small holes through 
them while cold? Also, of some alloy with copper that melts at a low 
tem perature ? AN ARTIZAN, 





MEETINGS FOR THE WEEK. 

InstTrITUTION OF Crvm. ENGINrERSs, Tuesday, 3rd Mareh, 8 p.m.—‘ On 
the Results of the Use of Clay Retorts for Gas Making,” by Mr. Jabez 
Church, Assoc, Inst, C.E. 

Soctety or Arts, Wednesday, 4th March, 8 p.m.—*‘ On Appliances for 
facilitating Submarine Engineering and Exploration. Part 1. Submarine 
Engineering,” by Major H. B. Sears. 





Advertisements cannot be guaranteed insertion unless delivered before eight o’clock 
on Thursday evening in each week. The charge for four lines and under 
is half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating tothe publishing and advertisement department of this paper are to 
be addressed to the publisher, Mx. Bexrnarp Luxton, Engineer-ofice, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tue Encineer, 32, Bucklersbury, London. 
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NOTE BOOK. 
WATER-GAUGES, 

IN our last we noticed the diversity of the evidence ad- 
duced before the magistrates of Merthyr Tydvil, at the 
recent inquiry in connexion with the fitting of steam- 
boilers with water-gauges. Mr. Fairbairn considered 
that the glass tube was indispensable ; so did Mr. Potter, 
a man of 30 years’ experience as a mining enginecr. On 
the other side, Mr. Rogers of Abercarne condemned the 
glass tube as useless, because it became discoloured and 
opaque by the minerals in solution in the water, and the 
water could not therefore be seen. Then came Mr. Jones, 
an engineer, of Wednesbury, who said that he never put 
on anything but gauge-cocks unless ordered, which showed 
he was a man of business. But this evidence did not go 
for much, for, as he afterwards admitted, he had had aly 





five out of 30 or 40 boilers that had been under his charge 
fitted with cocks alone. Mr. Elliot, of Durham, had 146 
boilers under his charge, and he supposed nine-tenths of 
them depended on floats alone. Lastly, Mr. Fothergill, of 
Manchester, was satisfied that the gauge-cock was the only 
safe gauge: for, says he, “I was once called upon to test a 
locomotive engine on the Manchester Railway for the 
Swedish Government, and on account of the priming of the 
engine the glass tube was perfectly useless, and I had to 
resort to the cocks; and had it not been for them I would 
not have ventured my life.” And yet he, Vice-president of 
the Society for the Prevention of Explosions in Steam 
Boilers, did not know of a single boiler there worked by 
cocks alone. It is remarkable that he should have pitched 
upon this particular engine for the Swedish Government to 
hold forth as an object of his experience, when there are 
thousands of engines shouting in his cars every day of his 
life, which rely mainly on the glass tube. Does he 
seriously maintain that his “ experience and practice” on 
the solitary engine for the Swedish Government, running a 
solitary trip, goes for anything against the universal prac- 
tice of all the locomotive engineers in the world? Nothing 
like brass! For ourselves, we say, nothing like glass! 

The fact of the matter is, that engineers are all agreed 
that it is better to have two species of gauges on every 
boiler, one to check the other, than to depend upon one 
only. If they do no more good, they cannot possibly do 
any harm. But we must go back to our original stand- 
point, and must repeat what we have frequently said, that 
the water admitted into boilers should be previously puri- 
fied. There is common sense, economy, and safety in this, 
and we are at a loss to know why a boiler at the mouth of 
a coal mine should not be just as carefully tended as one 
at the Crystal Palace. The risk of danger is as great in one 
as the other—indeed, at the coal pit more so, for the ob- 
servance there is likely to be less stringent. The purifica- 
tion of the feed-water before its admission into the boiler 
would, furthermore, prevent the occasional discoloration 
or stoppage of the glass-tube gauge ; and, after all, gauge- 
cocks may be stopped up as well as glass-tubes, if not fre- 
quently blown through. 

As to the cost of separating chemical impurities from 
water, we are informed that it can be done at rates varying 
from threepence to sixpence per thousand gallons—a very 
low rate of cost, and such as would enable anyone, if indis- 
posed to go to the expense of providing condensed steam— 
the only certain remedy—to carry out the system of preli- 
minary purification with much advantage to his pocket. 

Touching the legal aspect of the question, “ What is a 
proper water-gauge ?” we have nothing more to say. 
The law can only ordain that that gauge, or those gauges, 
most commonly used at the present time, shall be applied 
universally. 


THE FACTORY SYSTEM OF EDUCATION. 

In another column will be found an abstract of a very able 
paper, read before the Society of Arts by Mr. Alexander 
Redgrave, one of her Majesty’s Inspectors of Factories, on 
the factory or half-time system of education, and its gene- 
ral application. The subject is of such vast importance 
that we think it deserves something more than a passing 
notice, and with this view we draw special attention to the 
conclusions to which the inquiries of Mr. Redgrave have 
led him. We do not know that we could add much to the 
force of the arguments brought forward by that gentleman 
to prove that the Factory Acts have failed, in their opera- 
tion, to produce the beneficial effects contemplated by their 
promoters; our object is rather to draw attention to the 
main features of Mr. Redgrave’s case, and to make a few 
observations upon a point which he appears to have in 
great measure overlooked. 

Previously to the year 1833 children employed in the fac- 
torics received, as a class, no instruction whatever; there 
was no limitation to the age at which they were set to work, 
neither was there any restriction upon the hours of labour. 
In one word, factory children were treated precisely like 
the ass, whose lot amongst his four-footed brethren has 
ever been considered the hardest and most forlorn, Hardly 
worked, ill fed, and totally uncared for, the condition of 
factory children and donkeys appears at the time we speak 
of to have been equally cheering. 

It would be difficult to believe that this state of things 
could have existed for any length of time, whether the Fac- 
tory Acts had ever been passed or not. Indeed, it would seem 
that the then existing system contained within itself ele- 
ments of self-destruction, for it could hardly have been pos- 
sible for children thus reared to have grown up so as effec- 
tually to multiply and replenish the earth. With the body 
worn out by continual labour, exercised frequently during 
the natural hours for rest, coupled with the want of sufficient 
food and clothing, and, in addition to these evils, the mind 
deadened from lack of any kind of nourishment—these all 
combined, we say, could hardly fail to produce a very 
short-lived race, which at some time must have ended 
in a population almost stationary as to numbers. As 
it was, however, the factory or half-time system stepped 
in to lend a saving hand, so as to alleviate one at least 
of the great evils that had existed, viz., long hours of 
labour. By the Factory Acts it was provided that the 
labour of females above thirteen years of age, and of males 
between thirteen and cightcen years of age, should be re- 
stricted to sixty hours per weck, the working hours being 
between 6a.m. and 6 p.m. The employment of children 
under eight years of age was interdicted, and children 
between eight and thirteen years of age could only be em- 
ployed six and a half hours on any one day. It was fur- 
ther provided that these latter should spend the remainder 
of each day at school, at least for three hours each day for 
five days in the week—this attendance being compulsory, 
under penalties leviable upon both parents and employers. 

Thus far the Acts appear to have been framed with some 
regard both to the bodily and mental condition of young 
children, and whatever defects there may exist, it cannot be 
doubted that good must have arisen. ‘The chief defect of 
the system laid down in the Acts was that it was so limited 
in its operation, not including all factorics or works, but 
applying only to a portion of them. The Acts apply to 





establishments where power is employed for propelling 
machinery for manufacturing or preparing articles made of 
cotton, wool, worsted, silk, flax, tear or hair, while 
bleach-works, dye-works, print-works, and lace factories 
are exempted. 

It appears that the inconvenience experienced by the 
owncrs of factories where the half-time system applies, from 
the introduction of the system into their works, very soon 
led to the discarding of a very large number of young 
children, and, as might have been expected, the substitution 
of machinery. Mr. Redgrave notices the “ piecing ma- 
chine” as an instance. The Parliamentary returns show 
in the most forcible light that the number of young child- 
ren employed in factories has gradually decreased in pro- 
portion to the number of factories and the number of work- 
people engaged in them. 

Taking cotton, flax, and worsted factories, it appears 
that, in 1835, the number of children employed between 
nine and thirteen years of age averaged about sixteen for 
each factory ; whereas, in 1838, when the factory or half- 
time system was in full operation, the number only amounted 
to six. In 1850 the average rose to about eight, but then 
the children employed were between cight and thirteen 
years of age, instead of between 9and 13. In 1856 the num- 
ber appearsto have reached about ten, but if the same relative 
amount of work was done now by young children that was 
done in 1835, the average number would be nearly thirty 
instead of ten. This result doubtless is in part attributable 
to the inconvenience experienced in carrying into effect the 
provision of the Factory Acts; but we think it cannot be 
denied that the natural tendency of improvements in ma- 
chinery is against the employment of very young children. 
The tendency seems to be that labour of a higher kind is 
being gradually, but surely, required; and therefore, in 
spite of the Factory Acts and the causes we have before 
referred to, it appears probable that very young children 
could not, under any circumstances, remain for any length 
of time employed in factories, 

Be this as it may, however, it is not the less necessary 
for Parliament to legislate for the welfare of those whose 
helplessness leaves any amelioration of their condition 
entirely in the hands of others. Nor is this necessity for 
legislation lessened in any degree by any care which we 
can reasonably expect on the part of the parents of children 
so circumstanced as those working in factories. The wants 
of a family are not so easily satisfied as might, at first 
sight, appear certain. The very cheapness of the com- 
parative luxuries of life, and the comparative cheapness 
of travelling, are in themselves temptations to acquire 
the greatest amount in the shape of wages; and we can 
scarcely wonder at those parents who have never known 
the advantages of education, neglecting to provide it for 
their children, and preferring that they should be occupied 
in bringing grist to the mill by the labour, little as it is, 
which they can perform. 

The frequent complaint against working men for not 
educating their children, as far as their means will allow, 
seems to us somewhat unreasonable, inasmuch as it is al- 
ways forgotten that it is necessary for the parent, in the 
first place, to appreciate the value of knowledge before he 
can be expected to make any sacrifice in order to obtain it 
for his children. The more perfectly parents, the more 
perfectly will the children be educated, because knowledge, 
as a purchasable commodity, is valued more by one class 
than by another, in proportion to the power possessed to 
understand its uses. 

Continental nations have seen, with far greater clearness 
than we have, how much the prosperity of a nation de- 
pends upon the intellect and ability of its people, and have 
wisely taken measures to ensare the education of the 
youth of their own lands, Our Parliament now knows 
full well the value of education, but there seems still an 
extraordinary disinclination to interfere with the liberty 
of the subject, by compelling a man to pay for the 
education of his children; although it is known per- 
fectly well that without compulsion he will do no- 
thing towards it. It seems to us that it would be quite 
as consistent to allow an insane person to dash his 
brains out against a wall as to allow a child to grow up to 
manhood without having his reason enlightened, by which 
the probabilities are he might be changed from a dangerous 
to a peaceful and useful member of society. 

The intimate relation betwixt crime and ignorance can 
hardly be better shown than by the returns contained in a 
blue book, just published, with the statistics of crime for 
1854. It appears from this return that in that year no less 
than 95-2 per cent. of persons committing crime against the 
laws of the land were “ with little or no instruction ;” only 
3-9 per cent. could read and write well, and only 2 per cent. 
were of superior education ; 37°7 per cent. could neither 
read nor write, 20°5 per cent. could only read, and 37:0 per 
cent. could read or write, or do both imperfectly. These 
figures speak more forcibly than words can in proving that 
ignorance is the chief cause of crime, or at least it is so 
intimately interwoven with it that we may reasonably con- 
clude that it would be greatly diminished by improved 
education. 

From the foregoing considerations we are induced most 
cordially to agree in Mr. Redgrave’s views, that the com- 
pulsory education of young children is absolutely necessary, 
and the only point in which we differ from him is, that we 
think the age at which children should be admitted to 
work in factories should be fixed at fourteen instead of 
twelve years. Upon this point, however, we should not 
feel disposed at ‘present to insist, if great opposition were 
offered, inasmuch as the improvement already proposed is of 
the highest importance, and we might well wait a little for 
the perfection of the scheme. There are other matters 
connected with this subject into which we have been un- 
able, from want of space, to enter; such, for instance, as 
the advisability of requiring a certificate with every 
child as to its capability of reading and writing before 
being employed in a factory; also the best way of assisting 
parents whose means are inadequate to the education of 
their children ; but upon this latter point we cannot do better 
than adopt the following words of Mr. Redgrave himself :— 
“It may be objected that to require a certificate from 
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every child would be to inflict a serious hardship upon 
those parents who are really too poor to pay the school fee. 
The Legislature has wes di provided for the training of 
children whose youth has been neglected by their parents, 
and who have become criminals ; it has provided for the in- 
struction of children, not criminals, but from necessity 
inmates of workhouses; and it has empowered boards of 
guardians to send to school the children of persons re- 
ceiving out-door relief; and having thus provided for 
the children of the least deserving classes, can the Legis- 
latare refuse much longer to make some provision for the 
instruction of those children whose parents, not being 
criminals, nor inmates of workhouses, nor deserters of their 
children, nor burdens upon their richer brethren, are, 
nevertheless, unable from poverty to pay school fees and to 
maintain their children altogether without assistance ?” 
There can be no doubt whatever that rendering it com- 
pulsory for a child to produce a certificate of a certain 
amount of knowledge before being able to obtain employ- 
ment, would be one of the best incentives to parents to 
attend to their children’s education ; and the duty of the 
Legislature to provide instruction for those who cannot 
otherwise obtain it, cannot for a moment be questioned. 


WHAT SHALL WE DO WITIT OUR CRIMINALS ? 
We have already considered at some length a scheme for 
the profitable employment of our convicts in colonial im- 
ee, ar. we think, have demonstrated the practica- 
ility, as well as the policy, of making the convict the 
pioneer of the settler. We should be glad to see this plan, 
or some modification of it at least, adopted, as we are con- 
vinced of the good results that might fairly be expected to 
follow. We return to the question, however, as it is one 
which must receive speedy solution, and which, from the 
numerous difficulties that confessedly beset it, calls for 

patient investigation in every phase that it presents. 

That the ticket-of-leave system has failed, and has 
become a byeword of terror, is to us not at all sur- 
prising. We should have been astonished had it been 
otherwise. If honest men, of unimpeachable reputation, 
find it difficult to secure employment, is it to be won- 
dered at that ticket-of-leave men cannot do so? Grant- 
ing that their gaol experiences have wrought a thorough 
moral transformation in them—and this is granting a great 
deal, more we know than happens to one in a thousand— 
who will employ a man with the felon’s stamp upon him ? 
It seems to us one of the idyosyncrasies of an Englishman 
to start from such with pious horror, independently of all 
occasion that may exist for distrust and dislike. It amounts 
to a sort of national instinct, and whether reasonable 
or not we all nevertheless do it. ‘To turn out men with 
the brand of rascality upon them, into a community so 
affected, with the expectation that they would earn an 
honest livelihood, is monstrously absurd, It could never, 
by any possibility, answer ; and its failure, instead of raising 
our virtuous hands in pious horror at the irreclaimable 
wickedness of these vagabonds, ought rather to remind us 
of our arrant folly in attempting what we ourselves, by 
our foregone conclusions and immoveable prejudices, had 
rendered impossible of success. English virtue will not 
tolerate English rascality, and there is no use in hiding the 
fact. ; 

But, then, the men are here, and the question must be 
solved : What are we to do with them? If our legislators 
will not consent to a grand scheme of deportation to our 
colonies—what then? Society must be protected. It has 
a perfect right to claim this protection at the hands of 
Government. The question may be difficult, but it must 
be solved. ‘The right of protection from violence and injury 
lies at the root of our compact with the State, and we 
justly demand its fulfilment. This is the aspect the State 
wears towards the unoftending part of the community. 
And towards the criminal himself she is not vengeful, but 
disciplinary. The perfection of criminal jurisprudence 
is the union of complete protection to the orderly with a 
successful corrective diserpline for the criminal. We are 
not, however, advocates of that pseudo philanthropy which 
turns criminals into pets, and, with the weakness of senility, 
sheds tears over them when the grip of a strong hand is 
wanted, and suffering victims are crying for reparation. 
We confess that we heartily admire the good old Saxon 
maxim of demanding, to the last farthing, reparation for 
the injuries the criminal had done, and in levying this 
upon the criminal himself, if possible, or in default of so 
obtaining it, from his family, his tithing, or his hundred. 
That unflinching old Saxon justice is very refreshing when 
put beside the humanity-mongering sentimentality— the 
maudlin senilitics out of which ticket-of-leave schemes 
come, We have a very strong instinct that it weuld do 
more than anything else to deter from crime if the crimi- 
nal knew to a dead certainty the law would never relx its 
grasp upon him, but would relentlessly grind him in its 
disciplinary mill till he had repaid the last iota of loss his 
rascality had caused, and made reparation ample enough to 
satisfy the whole world, and had, beyond this, carned a 
balance for himself that would serve to guarantee his 
honesty and success if again set at liberty. 

To do this Government must be able profitably to 
employ convict labour, And if it cannot, or rather will 
not, employ it abroad, let it employ it at home. We cannot 
conceive the impossibility of this. “So long as Gevernment 
is a consumer, it may surely, under proper regulations, be 
a profitable producer, when it has a large slave population 
to do its work. We use this startling word advisedly. A 
criminal under sentence is a slave, and ought to be treated 
as such. When he has carned his emancipation let him 
have it, and not a moment before. “If he will not work, 
neither let him eat.” If he will only work enough to earn 
half rations, let him have half rations, and no more. If he 
will not, over and above his own support, earn enough to 
pay the cost of jails and keepers to which he has put the 
country, and beyond this cnough to repay the man he has 
robbed or defrauded the full amount of this theft, with law- 
Jul interest, let him work on unemancipate to his dying- 
day. He has enslaved himself—he will not emancipate 


himself when he may; let the curse rest on his own head. 








Having been the author of his own misery—having him- 
self built his own dungeon, and manacled his own hands, 
and refused to effect his own release—let him consume 
under his own curse, and not in the cell from which he 
refuses to escape. 

This, or if too severe for practice, something like 
it, would, we imagine, be bottoming the slough — 
would be scarifying this festering ulcer. And to this we 
must come. We have tried prison philanthropists and 
chaplains, and gaol-schoolmasters—we have had popular 
outcries against the cruelties of gaol-governors—if we 
thought the poor prisoner had not been treated as delicately 
as our maudlin sentiment demanded, until there is not a 
governor who dare exercise the authority needful in his 
office, and the criminal, like Solomon’s delicately-treated 
servant, is fast becoming our master. 

But to the details of our plan of home employment for 
criminals. The wants of our army, our navy, and the great 
public works needed, or in progress, might surely find em- 
ployment enough for those troablesome rascals we now 
know not what to do with. Every kind of skilled and un- 
skilled labour is here required. It is labour, too, which 
might be performed in the confinement needful to secure 
the safety of the men who wrought. All of our criminals 
are either capable of working, or of learning to work, in 
some of the matters here required. If they have only been 
bred to rascality the sooner they are apprenticed to an honest 
calling the better. We should needa large series of convict 
workshops, each under the oversight of a workman skilled 
to direct the work of his department, and able daily to 
assess the value of every man’s labour. If every man knew 
that his daily food depended on his industry, he would have 
a powerful motive to exert himself. If he knew, too, that 
the surplus of his labour was daily being appropriated to 
the repayment of the man he had robbed or the reparation 
of the injury he had done, he would daily be under an 
honest influence stronger than the moral lessons of the 
schoolmaster, or the religious instructions of the chaplain. 
And if he further knew the daily amount of overplis that, 
the former claims discharged, was put to the fund for 
enabling him to start in the world again, he would have a 
spur to industry and an avenue for hope sufficient to urge 
him on in the career of self-redemption, unless, indeed, the 
man were dead within him and the demon reigned supreme. 

The spare bayonets of our troops could not be better em- 
ployed than in guarding the precincts of these vast redemp- 
tories, as we will call them. Their presence would supple- 
ment sufficiently the internal authority, render escape im- 
possible, anid give the physical sanction under which alone 
asystem of justice, regardless of sentiment, could carry 
out her mission in the protection of the unofiending and the 
self-wrought redemption of the erring members of socicty. 





OUR COLONIAL LABOUR MARKET. 
ONE of the greatest, and, perhaps, one of the most common er- 
rors fallen into regarding the industrial resources of our colo- 
nies, is the conclusion that “the present or current demand 
for labour is a fair indication of their wants.” “It is only 
said to be ‘ agricultaral labourers, carpenters, blacksmiths, 
and the like,’ that are wanted in our colonies ;’ ” and even 
with such the labour-market is now often glutted to over- 
flowing, large numbers of workmen and artisans being idle 
and in a sadly depressed state for a time before they get 
settled. There the science and economy of labour are in 
the rudest possible form, comparatively nothing having 
effectively been done towards its abridgment and subdi- 
vision by machinery. Land is plentiful and cheap, whole 
districts to be had almost for the taking; but what can 
thousands of those who emigrate from our densely-popu- 
lated towns, where labour is greatly abridged and. subdi- 
vided, do with land even if they have it for nothing ? and 
the condition of the penniless peasantry of Ireland, although 
brought up to farming, is little better. At home, in the 
mother country, land is occupied only by a few, and this, we 
are gravely told by a certain class of politicians, is the 
cause of her labour-market being overstocked ; but, when 
labourers arrive in a colony, experience soon informs them 





that such political dogmas are not applicable there, for they 
can neither purchase, reclaim, nor cultivate the land for | 
want of capital and skill; and the subdivision of work at 
which they were employed in this country is not to be found ; 
hence the erroneous reports they communicate to their | 
relatives and friends at home as to the state of the labour- 
market. But the fact is that, over the larger area of our 
colonies, 2 man must be a “ jack-of-all-trades” before he can 
succeed, and this is a profession few can follow with eredit 
to themselves and profit to their employers, and which 
never can prosper where manual labour is economised by 
machinery. 

Now, the truth is, that land in our colonies is greatly 
more monopolised than land in the mother country, and in 
fewer hands, being almost entirely cither in the hands of 
Government, or, what is worse, speculating companies. We 
may take our Canadian Government and the Hudson Bay 
Company in illustration of this, either having more land 
fit for cultivation than would furnish employment for our 
entire population. Here, then, we repeat, is a ficld in 
which our surplus population might find ample and remu- 
nerating employment, and yet the greater portion of it is 
only occupied by some 300,000 Indians. All that is wanted 
to reclaim and cultivate it, and make it superior in every 
respect to any in the mother country, is labour—machine- 
labour, too, in its most subdivided and economical form! 
Why, then, is not such labour applied? Why are thou- 
sands idle and starving in Britain, and such promising 
fields unoccupied in our colonies, although capable of 
yielding for labour overflowing plenty in every sense of 
the word? Is it for the want of British landlords and an 
aristocratic foundation of society, or what ? 

There is but one question and answer at issue —the 
monopoly of land in our colonies, and the unmonopolising 
ofit. In other words, our Governments, kome and colonial, 
have hid their engineering talent in a napkin. What 
is wanted is a “back-bone-and-rib-railway pioneering 
system” on which to base the industrial resources of ow 
immense colonial empire; and the more labour is 








abridged by machinery and thus subdivided in the mother 


country, the more imperatively urgent will be the demand 


of her surplus-population for this pioneering iron-way 

foundation, on which as a fulcrum successfully to work our 

colonial Industrial-Machine. 

The effect which the abridgment of labour by machinery 
in the mother country is having upon the labour-market of 
our colonies merits the timely consideration of our home 
and colonial i’:.:..ents, and the most serious investiga- 
tion of our political contemporaries. We are fast approach- 
ing to the period of steam-culture and cartage times, when 
our country labourers, blacksmiths, carpenters, &c., of the 
old school, said only to be adapted for our colonies, will no 
longer be found. Now, such being the prospects at no 
great distance before us, as every one acquainted with the 
progress of engineering in our provinces must clearly 
foresee, we may fairly ask the question at present—what 
will become of our surplus population when such a period 
shall arrive, should our present antiquated system of colo- 
nisation be continued by Government, and nothing done to- 
wards laying the iron-way foundation already brought 
under notice? What will become of our steam-plough, 
cart-sowing, and reaping machine engineers in a colony ? 
Even our shepherds and cattle-men, when only accus- 
tomed to indoor feeding, and cooking by steam and ma- 
chinery, &c. &c., will be little better off. Hitherto our 
Celtic Exodus have been the pioneers of progress in our 
colonies. We are annually abridging manual labour by 
machinery, so that our surplus population is becoming more 
and more dependent on machine-labour in our colonies, 
and consequently our colonial labour market is also 
annually falling more and more into a deranged and 
depressed state. 

Now the obvious remedy for this state of things is 
machine labour in our colonies, and this can only be 
organised with iron-ways for a fulcrum, and the reclaiming 
and placing of land and its timber in a saleable state by 
Government, so as to admit of such machinery being set in 
motion by emigrants on their arrival in a colony. Then 
railways, portable engines, sawing, planeing, and mor- 
tising machines, could be brought to bear upon the forest, 
and stubbing, draining, ploughing, and sowing machines 
on the soil; and reaping, threshing, and grinding, and 
other machines on its produce ; whilst towns and manufac- 
tories would also arise, the whole giving ample employment 
to our surplus population at all times. 

The proposition just enunciated for improving the labour 
market of our pet oi is to establish industry, chemi- 
cally and mechanically, in a colony, as constituted in the 
mother country, with the exception of the pioneering 
branch of labour in the latter not required in the former ; 
and this may be objected to on various grounds, the princi- 
pal of which is the fact that there are too many employed 
in the mother country in labour of a non-productive kind 
(as it has sometimes been called), whereas in a colony utili- 
tarianism should be the rule. 

We only wish the objection were as valid in practice as 
it is in theory. It were much to be wished that a revisal 
such as contemplated above should take place in our colo- 
nies, might easily be done without inflicting any injury 
upon oar surplus population, but the contrary, under judi- 
cious management, and the most improved machinery and 
engineering. 

REVIEWS. 

The Decimal System as a Whole in its relation to Time, Measure, 
Weight, and Money. By Dover Starter. London: Groom- 
bridge and Son. 

THIs is a curious and rather original pamphlet on the 

decimal system. The author has evidently given some 

thought to the subject, but it appears to be that kind of 
one-sided thinking which men who live in a world of their 
own are apt to indulge in. Neglecting as partial and 
irrational all existing standards and modes of measurement, 

Mr. Statter proposes as the universal standard the girth 

of old mother earth in her most protuberant quarter, t. e., 

at the equator. This he proposes to divide into 100 de- 

grees, and each degree into 100 miles, and so on until he 
arrives ata metre of 15 odd inches. The object of this 
arrangement is to obtain a coincident relation between the 
measures of time and space. Instead of dividing the revo- 
lution of the earth into day and night, and having two 
revolutions of the clock of 12 hours each, Mr, Statter pro- 
poses to divide the revolution of the earth on its axis into 

10 hours, each hour into 100 minutes, and each minute 

again into 100 seconds. Since, as before stated, the equator 

was divided decimally it would follow that there would be 

a coincidence between the longitude and time, and also in 

the length in miles, of course the cirele is to be divided in 

the same manner as the clock dial. ; 

The author seems a curious ingenious sort of a man, with 
anuttercontempt for all conventional and established usages. 
The way in which he disposes of difficulties is certainly 
original, he says Let there be so and so, and of course, in 
obedience to Mr. Statter’s commands, all things are so. 

His method of dividing the year is even more original 
than that used in France during the time of the first revo- 
lution ; but we cannot compliment Mr. Statter apon the 
euphony of the new names which he has given our months. 
One good thing, however, would result, we should have 
oysters in season all the year round, since every month 
would have an (r) in it. Faney such terms as Unusber, 
Duober, Tresber, Quatuober, Quinqueber, Xe. ! 

In conclusion, although we admit that Mr. Statter has 
evidently given some thought to the subject upon which he 
writes, and evinces a considerable acquaintance with the 
details of the science of metrology, we cannot but lament 
that he has not applied his knowledge and powers of 
thought to a more practicable scheme than the one which 
he so elaborately propounds. Mr. Statter must bea radical 
of the very redest description, for by a single Let he over- 
turns the whole modern system of weights and measures, 
and all the numberless social adoptions which have sprung 
from them. To a man of this description we can only say 
that he had better Ler the matter rest where it is, until he 
learn some reverence for the e and consideration for the 
present condition of things. It has taken the human race 
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some 6,000 years to perfect their present system, and it is to 
be supposed that there were men as clever and ingenious in 
their way as Mr. Statter, who no doubt gave the subject 
their consideration. 

We by no means wish to imply by these remarks that 
we consider all innovation impious or undesirable, far from 
it, but we are sufficiently conservative to think that even 
the slightest alteration of the existing methods requires 
infinite caution, and that the wholesale alterations pro- 
posed by Mr. Statter are both impossible and undesirable. 


The Year Book of Facts. By Jonn Timps. Bogue: London. 
THIS very convenient compendium of the scientific res 
geste of the past year contains the usual amount of matter, 
extracted principally from the periodical literature of the 


ay. 

The collection shows favourably for the intellectual 
activity of 1856, and gives a good general idea of the direc- 
tion in which men’s minds have been running. 

Commencing with Mr. Bessemer’s inventions in the 
manufacture of iron and steel, of which there is a good 
account, both pro and con., and ending with a description 
of the Junar spot “ Copernicus,” we have a mass of inter- 
mediate intelligence, embracing almost every conceivable 
branch of human knowledge in which such things as facts 
are to be met with. Facts are the nuggets of our intellee- 
tual diggings, and Mr. Timbs’ book isa register of the most 
remarkable specimens which have turned up during the 
last twelve months. 

There is no attempt at assimilating or digesting the ma- 
terial, and consequently the collection of facts have the 
somewhat incongruous and fragmentary appearance of a 
number of miscellaneous extracts. Either as a work for 
reference, or as a condensation of the scientific intelligence 
of the past year, this little book is well worthy of the 
notice of engineers. , 

The sources from which the various items of information 
have been obtained are generally stated, so that it forms 
an excellent index to those in quest of detailed information 
on any particular scientific subject. 

As most of the facts have already been before the public 
in some shape or other, we refrain from quoting any 
sample. . 


A BILL TO AMEND THE SEVERAL ACTS NOW 
FORCE IN RELATION TO THE PATENT OFFICE. 
The following is the Bill for the amendment of the Patent 

Laws now before the United States Congress :— 

Be it enacted by the Senate and House of Representatives of 
the United States of America ; in Congress assembled : 
Tuat the Commissioner of Patents may establish rules for taking 
affidavits and depositions required in cases pending in the Patent 
Office, and such affidavits and depositions may be taken before 
any justice of the peace, or other officer anthorised hy law to 
take depositions to be used in the courts of the United States, 
or in the State courts of any State where such officer shall reside ; 
and in any contested case pending in the Patent Office it shall 
be lawful for the clerk of any court of the United States for any 
district or territory, and he is hereby required, upon the appli- 
cation of any party to such contested case or the agent or 
attorney of such party, to issue subpeenas for any witnesses 
residing or being within the said district or territory command- 
ing such witnesses to appear and testify before any justice of the 
peace or other officer, as aforesaid, residing within the said 
district or territory, at a time and place in the subpona to be 
stated ; and if any witness, after being duly served with such 
subpoena, shall refuse or neglect to appear, or after appearing 
shall refuse to testify — not being privileged from giving 
testimony—such refusal or neglect being proved to the satisfac- 
tion of any judge of the court whose clerk shall have issued such 
subpona. Said judge may, thereupon, proceed to enforce 
obedience to the process, or to punish the disobedience in like 
manner as any court of the United States may do in case of 
disobedience to process of subpena ad testificandum issued by such 
court, and witnesses in such cases shall be allowed the same com- 
pensation as is allowed to witnesses attending the courts of the 
United States. I’'rovided, that no witness shall be required to 
attend at any place more than forty miles from the place where 
the subpoena shall be served upon him to give a deposition under 
this law. Provided, also, that no witness shall be deemed 
guilty of contempt for refusing to disclose any secret invention 
made or owned by him. And previded, further, that no witness 
shall be deemed guilty of contempt for disobeying any subpoena 
directed to him by virtue of this act, unless his fees for going to, 
returning from, and one day’s attendance at the place of exami- 
nation, shall be paid or tendered to him at the time of the service 

of the subpoena. 

Sec. 2, And be it further enacted, that for the purpose of 
securing greater uniformity of action in the grant and refusal of 
letters patent, there shall be appointed, in the same manner as 
is now provided by law for the appvintment of examiners, a 
board of three examiners-in-chief, to be composed of persons 
of competent legal knowledge and ability, whose duty it shall 
be to hear and determine upon the sufficiency of the references 
made by examiners, and the evidence in the case when adverse 
to the grant of letters patent, and to perform such other duties 
as may be assigned to them by the commissioner. 

That from the decisions of this Board appeals may be taken 
to the Commissioner of Patents in person, upon payment of the 
fee hereinafter prescribed. That the said examiners-in-chief 
shall be governed in their action by rules to be prescribed by the 
Commis-ioner of Patents. No appeal shall hereafter be allowed 
from the decision of the Commissioner of Patents except in cases 
pending prior to the passage of this act. 

Sec. 3. And be it further enacted, that the salary of the 
Commissioner of Patents shall be the same as that of the 
Superintendent of the Coast Survey, and of Weights and 
Measures ; the salary of each examiner-in-chief shall be the same 
as that of the principal assistant of the Superintendent of the 
Coast Survey, and the salary of the chief clerk of the Patent 
Office shall be the same as that of a principal examiner. 

Sec. 4. And be it further enacted, that the Commissioner of 
Patents is authorised to restore to the respective applicants, or, 
when not removed by them, to otherwise dispose of such of the 
models belonging to rejected applications as he shall not think 
necessary to be preserved. The same authority is also given in 
relation to all models accompanying applications for designs. 
He is further authorised to dispense, in future, with models of 
designs when the designs can be sufficiently represented by a 
drawing. 2 . 

Sec. 5, And be it further enacted, that the tenth section of 


IN 





the Act approved the third day of March, eighteen hundred and 
thirty-seven, authorising the appointment of agents for the 
transportation of models and specimens to the Patent Office, is 
hereby repealed. The Commissioner of Patents is hereby 
authorised to employ a clerk to frank such letters and docu- 
ments as he is, by law, permitted to frank. 

Sec. 6. And be it further enacted, that the Commissioner 
may require all papers filed in the Patent Office to be correctly, 
legibly, and clearly written ; and for gross misconduct he may 


refuse to recognise any person as a patent agent, either gene- | 


rally or in any particular case; but the reasons of the Commis- 
sioner for such refusal shall be duly recorded and subject to the 
approval of the President of the United States. 

Sec. 7. And be it further enacted, that no money deposited as a 
fee, on any application for a patent after the passage of this Act, 
shall be withdrawn or refunded, that the three months’ notice 


given to any caveator in pursuance of the requirements of the | 


twelfth section of the Act of July fourth, eighteen hundred and 
thirty-six, shall be computed from the day on which such notice 
is deposited in the Post Office at Washington, with the regular 
time for the transmission of the same added thereto, and that 
so much of the thirteenth section of the Act of Congress, ap- 
proved July fourth, one thousand eight hundred and thirty-six, 
as authorises the annexing to letters patent of the description 
and specification of additional improvement, is hereby repealed. 

Sec. 8. And be it further enacted, that so much of the laws 
now in force as fix the rates of the Patent Office fees are hereby 
repealed, and in their stead the following rates are established :— 

On filing each caveat, ten dollars, 

On filing each specification, with not more than three claims, 
twenty dollars. 

For each additional claim, more than three, ten dollars, 

On issuing each patent, ten dollars, a 

On every appealfrom examiners-in-chief tothe Commissioner, 
ten dollars, 

On every application for a patent for a design, ten dollars, 

On every application for the re-issue of a patent, thirty dol- 
lars. 

On every application for the extension of a patent, one 
hundred dollars. 

On filing each disclaimer, ten dollars, 

On every application for an interference with a patent, ten 
dollars. 

For certified copies of patents, &c., ten cents per hundred 
words, 

For recording every assignment, agreement, power of attorney, 
&e., of three hundred words, or under, one dollar. 

For recording every assignment, &c., over three hundred and 
under one thousand words, two dollars. 

For recording every assignment, if over one thousand words, 
three dollars. 

For copies of drawings, the reasonable expense of making the 
same. 

Sec. 9. And be it further enacted, That no person who is a 
citizen or subject of any country, province, or colony, where 
citizens of the United States are prohibited obtaining letters 
patent on the same terms as the citizens of said country, 





province, or colony, shall be entitled to receive letters patent | 


in the United States. 

Sec. 10. And be it further enacted, that the Commissioner of 
Patents be and he is hereby authorised to contract for a term 
not exceeding four years, fur such a number of copies of the 
descriptions, specifications, and drawings of the current patents 
as they are ordered to be issued, as will supply the Office for all 
purposes of reference, and for certified copies which are now 
by law furnished by the Patent Office, and for distribution. 
Provided, the cost thereof shall not exceed ten cents per copy, 
the copies required for the use of the Office shall be paid for 
out of the Patent Fund, and the copies for distribution shall 
be paid for out of any unappropriated funds in the Treasury, on 
the certificate of the Commissioner of Patents that said copies 
have been furnished. 

Sec. 11. And be it further enacted, that the Commissioner 
of Patents shall distribute to each and every district court of 
the United States, and to each county court of the several 
States of the United States, a copy of all letters patent here- 
after issued upon which the seal of the Patent Office shall be 
impressed ; and said copies shall be held to be competent 
evidence of the subject matter of said letters patent in all 
cases in which the original letters patent could be evidence ; 
and certified copies thus made of any patent shall be furnished 
to any applicant therefor, with the seal of the Patent Office 
thereon, and have the same effect, in law, as certified copies 
now do. 

See, 12. And be it further enacted, that all copies, herein 
provided for, shall be executed in the Patent Office by the 
contractor therefor, under the supervision of the Commissioner 
of Patents, and subject to his approval, and no official original 
paper shall be taken from the Office for that purpose. 

Sec. 13. And be it further enacted, that a!l acts and parts of 
acts, heretofore passed, which are inconsistent with the provi- 
sions of this Act, be, and the same are hereby, repealed. 

RAILWAYS OF THE UNITED STATES. 
(From the Times.) 
A very able report from Captain Galton to the Board of Trade 
on the railways of the United States has just been printed. It 
describes their geographical peculiarities, the legislation to which 
they have been subjected, and their modes of constitution, con- 
stuction, and management. It shows that while they have been 
characterised by great defects they have upon the whole accom- 
plished ina remarkable manner the object of opening up an 
unsettled country with rapidity and economy, and also that they 
present many features that might be advantageously adopted on 
this side. 





a graut of 2,595,000 acres of land by the Federal Government, | 


is quoted as exempiifying a system that might be introduced 
into vur colonies, and especially for the construction of a line 
through Canada to the Pacific. The selection of a route from 
the eastern States of the Union to California is at present an 
all-albsorbing question among the railway projectors of America ; 
and the estimate of the most favourable line—nawely, that from 
Fulton to San Pedro, near the parallel of 32 
length as 1,618 miles, the summit level 5,717 feet, the propor- 
tion of arable land 45 per cent., and the cost £17,000,000. The 
greatest drawback to the cheapness of American railways is the 
duty of 30 per cent. upon iron. ‘This has led to the use of the 
lightest possible description of rails. 
obtained from England, and paid fur by mortgage bonds, 
Captain Galton observes that they are generally stated not to 
have proved durable. This resuit was fully to have been anti- 
cipated, and it is from such transactions that some of tle worst 
descriptions of American railway securities have been foisted 
upon ignorant persons in this country, agents being 
bribed to dispose of them by the allowance of a large dis- 
count. To professional people the report will furnish a 


The Illinois Central Railway, which was assisted by | | 


deg.—gives the | 


With regard to the rails | 


| number of suggestions for modifications in the construction 
<< rolling stock, &c. Those which concern the convenience 
| of the general public are also numerous. At some stations 
in America where the passenger traffic is large, the 

booking-office has a second opening into the ladies’ wait- 

ing-room, so that ladies travelling alone can obtain tickets 
| without crowd or difficulty. On lines where the journey occupies 
a considerable time “some of the cars are fitted with compart- 
ments about the size of our first-class carriage compartments, in 
which the seats are arranged for the backs to turn up, and so as 
to form two tiers of berths or sofas for the accommodation of 
passengers who may wish to lie down, For these an extra price 
is charged. The luggage arrangements prevent all possibility of 
loss. Brass checks are given (those issued from each station 
having a distinct series of numbers), and persons desirous of 
having their baggage forwarded to any hotel or other address have 
nothing to do but to give their check to an agent appointed for 
the purpose, who will cause it to be promptly delivered for a 
very small charge. The baggage is given up to whoever produces 
the check, and the owner can, if he thinks fit, leave it for several 
days without claiming it, If a check is lost, the passenger is 
required to pay a small sum to replace it, An arrangement for 
affording protection to the engine-drivers and firemen against 
inclement weather contributes to the safety of the passengers. 
The foot-plate of the engine is covered by a roof supported by 
glazed sides and a glazed front, and the men, being much more 
comfortable, are enabled to keep a far better look-out than when 
unprotected. The difficulty of effecting a communication be- 
tween passengers and the guard has never been recognised in 
America. A cord with several hooks passes through every car, 
and it is the duty of the conductor to see that the communication 
between each car is complete before a train starts, The greater 
extent of the carriages, which are from 40 to 60 feet in length, 
and consequently the fewer connexions to be made, favour this 
arrangement, It also facilitates the passage of the guard from 
one carriage to another, and allows a compartment to be appro- 
pr ated for ladies, saves time and cost, and enables stoves to be 
introduced in winter. In the summer iced water is placed in 
covlers for the use of the passengers. These are among the 
principal points that may operate as useful suggestions. On the 
other hand, the defects of system consequent upon general 
cheapness of construction, and the difficulty of controlling either 
passengers or servants, are very serious. The accommodation 
at the stations is generally inadequate, the conductors issue and 
collect tickets without any check, the result being great pecula- 
tion, and some companies suit their own convenience in altering 
or suspending the departure of trains, and refuse to issue time- 
tables, on the ground that it might render thei liable to actions 
in cases of unpunctuality. In the older States the speed is not 
very ditferent from that upon English railways. In the West it 
is generally limited to about 20 to 24 miles per hour, The cost 
of the lines in the States of New York and Massachusetts has 
averaged £11,390 per mile, while that of the western lines, hastily 
| constructed, with little regard to durability, has been between 
£7,000 and £8,000. In the latter case a considerable additional 
| expenditure would be required to bring them up to a state of 
permanent efficiency. From this experience in a country where 
| every effort of uncontrolled and inventive vigour has been made 
to attain cheapness, the total inadequacy of the Russian offer of 
£14,850 per mile may be demonstrated. If the railway works 
of America had been liable to inte ference from Government 
officials even at Washington, it is probable the New ¥ ork outlay, 
instead of being £11,390 per mile, would have been £20,000. 
What, then, is to be expected in the interior of a country totally 
| unknown to the persons whose money is to be expended, and 
governed by functionaries whose sole duty is tu impose restraints 
and obstructions’ In relation to the returns from railway in- 
vestments in America it is observed, “The proportion which the 
profits bear to the capital invested is between 5 and 6 per cent, 
in New York and Massachusetts, and more in the western States, 
as compared with 34 per cent. on British railways, But it must 
be borne in mind that the ordinary rate of interest in the United 
States on the best securities is as much as 6, 7, or 8 per cent,, 
and that, consequently, the profits on railways in the eastern 
States do not bear a very differeut ratio to the ordinary rate jof 
interest than is the case in this country. 





FREE EMIGRATION TO THE BRITISH COLONTES, 


A MEETING, convened by the British Workmen's Association, 
was heldat the Great Hall, Broadway, Westminster, on Tuesday 
evening, in favour of the above object, 

The chair was taken by Mr. Neale Porter; the hali was 
, crowded to suffocation by the working men in the locality, and 
the meeting was of a most orderly and unanimous description. 

After an address from the Chairman, 

The first resolution was moved by Mr. Brown, carpenter, and 
seconded by Mr. Hancock, cabinetmaker :— 

“That this meeting, consisting of working men, urgently calls the atten- 
tion of h y's Government and of all classes of society to the severe, 
wide-spread, and alarming distress existing in the metropolis, the result of 
a long aud continuing stagnation in the building and other trades,” 

Mr. Towers, carpenter, and Mr, Osborn, dealer in cabinet 
work, moved and seconded the next resolution to the effect 
that :— . 

“Jhis meeting, looking to the causes which have led to a collapse in the 
important trade and in the other branches of industry referred to, can see no 
prospect of speedy improvement, hor any reason to expect, for many months 
to come, adequate vecupation for the thousands of intelligent and well-dis- 
{ working men of Various trades who have been for many weeks out of 
oyment, and are now, with their wives and children, enduring most 
e and almost intolerable privations,” 

Mr. Keith Baker moved— 

ressed by compulsory idleness and harassed by its attendant 
L evils and hardships, we all of us, men able and wiling to work, see 
eis in immediate emigration, and, being warmly attached to 
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“Thus de; 
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iree institutions of England, we look for our tatare home and happiness 
| to the British colonies of Australia, New Zealand, and Canada.” 
Mr. Robinson, labourer, in seconding the resolution, said he 


| thought that emigration was the only remedy for the wide- 

spread distress at present existing, and gave some instances in 
| proof of his opinion, but at the same time he recommended all 

persons seriously to consider whether they were fitted for it, as 
| once done it could not be reversed, 

Mr. Bowen, stone mason, proposed the fourth resolution :— 

“This meeting, in the name of the general body of unemployed workmen, 
earnestly and emphatically appeals to the Government to recognise the 
urgeney of the present crisis, and to take prompt measures to enable those 
who are starving here to emigrate to the colonies, wuere their labour and 
shill, while raising themselves from destitution to the enjoyment of an 
abundance of the necessaries of life, would, by the development of the vast 
evources of those possesions, give a healthy stimulus to the industry anda 
sound and safe expansion to the commerce of the mother country.” 
The speaker said he was sure that the Government were not 
fully conscious of the extent of the distress in the country, but 
that when they were they would give the working men eve 

A : > 

assistance they required to enable them to emigrate. For his 





own part, he did not wish to go out as a pauper, but would be 
quite willing that the necessary amount should be lent to him, 
even if he had to pay 5 per cent. interest for it, The working 
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men of this country were driven to crime by their present 
destitution, but he was sure that nine-tenths of those who 
heard him would rather starve than do so. 

Mr. Devonport seconded the resolution, and said he did not 
care where he went, as long as it was to some British colony. 

The fifth and last resolution was moved and seconded by Mr. 
Kane, plasterer, and Mr. Morrell, painter :— 

“This meeting, although, owing to the almost absolute destitution of the 
great mass of the people which it represents, compelled to ask for an en- 
tirely free passage to the colonies as far as regards present payment by 
emigrants, alopts as a prominent and distinct condition of such a boon that 
the whole cost of their conveyance aball be repaid by all persons so assisted 
within a certain time after their arrival.”’ 

The Chairman then called upon the Rev. Mr. Maurice, who 
kindly came forward, and gave a very feeling address to the 
working men upon the benefits of emigration. 

Mr. H. Drummond, M.P., said he never heard in the course of 
his life an hour and ahalf of such good speaking, and this was 
because the men who had addressed the meeting spoke from 
their hearts. It was necessary to go into the advantages of 
emigration, but let not those who did not approve it put ob- 
stacles iv the way of those who wished to go. He believed the 
Government were well inclined to assist the movement, but 
they must recollect in borrowing money for the purpose it was 
necessary to take it out of somebody's pocket, and this was the 
worst time to ask for it. He would recommend, in addition, an 
appeal to private benevolence, and he did not see why the ships 
of war should not be employed in carrying out emigrants to 
Australia and elsewhere. After some further observations, the 
hon, gentleman moved a vote of thanks to the Chairman, 

Mr. Osborn seconded it. ’ 

The Chairman acknowledged the compliment, and read a peti- 
tion to the Houses of Lords and Commons, embodying, in effect, 
the resolutions which had been unanimously carried during the 
evening. He concluded by reading a list of subscriptions from 
various gentlemen towards promoting the objects of the meeting, 
amounting to between £30 and £40. 








THE SCREW STEAMER “PERA.” | 
Our accounts of last week from Southampton report the ar- | 
rival of the Peninsular and Oriental Company's screw vessel | 
Pera, from Alexandria, having made most remarkably quick | 
voyages out and home, her average speed being nearly 12 knots 
per hour—a rate of speed scarcely to be expected from a vessel 
of 2,630 tons, and only 450 horses power. 

She left Southampton on the 20th of January, and returned | 
to that port on the 19th of February, having accomplished the 
direct distance of 2,850 miles in 10 days 18 hours on the out- 
ward vo , and 10 days 13 hours on the homeward. Her 
best run was made from Gibraltar to Southampton, a distance 
direct from point to point of 1,151 miles, which she did in 94 
hours, giving an average speed of 124 knots, or rather more 
than 14 statute miles per hour. This voyage is the fastest on 
record between those two ports. 

The Pera is 303 5-10ths ft. length of keel, 42 1-10th ft. beam, 
and has a mean draft of 19 ft. 2in. The displacement being 
upwards of 3,000 tons. The engines are geared 2:1; the di- | 
ameter of cylinder being 75 in.; length of stroke 4 ft.; and 
pressure of steam 15 1b, The number of revolutions per mi- 
nute is 34, which gives 68 for the screw. The boilers are con- 
structed upon Lamb’s patent, The machinery was made and | 
fitted by Messrs. George Rennie and Sons, on their vertical 
trunk principle, and are similar to others made by them for the | 
Peninsular and Oriental Company. 

The Pera is the first vessel belonging to that company which 
bas so smal] a nominal power to tonnage. 





PHYSIOLOGICAL RELATIONS OF SPEAKING AND 
WRITING, 
From an attentive study of a very great number of cases of 
paralysis, Dr. Mareé has been enabled to draw the following in- 
teresting conclusions concerning the conditions involved in the 
cognate functions of speaking and writing. 

Ist. There exists in man a regulating agent or principle for 
writing as for speaking, which determines the shape of indivi- 
dual letters, and regulates their assemblage into syllables and 
words, This principle is not the source or excitor of muscular 
action, it simply directs and co-ordinates it. 

2nd. The two co-ordinating agents in speech and in writing | 
are intimately connected, but each is susceptible of injuries 
which do not affect the other. 

3rd. It is always possible, by means of an attentive analysis, 
to separate the symptoms of the functional disorders, which 
accompany lesions of either of the two co-ordinating agents, in | 
cases of more or less complete paralysis of the muscles of the | 
voice or of the hand, however varied the combination of morbid | 
phenomena which they present. 

4th. The capability of reading aloud is more intimately con- 
nected with the integrity of the co-ordinating agent of speech, | 
than that of the co-ordinating agent of writing. 

Sth. Writing ought to be regarded as a less complex means 
of expression than speech. 

6th. We may endeavour to ascertain what part of the brain | 
governs the contractions of the muscles of the voice, or those 
used in writing, but it is hopeless, @ priori, to think of local- 
ising the co-ordinating principles of speech or writing. | 

7th. In aclinical point of view, disorders in the faculties of 
speech and writing correspond to organic lesions of veiy dif- 
ferent characters; and, consequently, their duration, their pro- 
gress, their prognostics, and their treatment, are extremely 
variable,—Fiom “ The Cosmos,” French scientific weekly paper. 







NAUTICAL TELEGRAPH, BY AUGUSTE TREVE, 
THE usual method of transmitting signals on board ships at sea 
is by means of lenticular lanterns, lighted by candles. These 
lanterns, disposed vertically, the one above the other, are fixed, 
at the time of making signals, on some elevated part of the rig- | 
ging, and it is by their combination, one by one, or two by two, 
&e., that signals are made. The maneuvring of these lanterns 
is at all times slow and difficult ; they ave liable to damage by 
sea-water, a source of danger to the men on deck, and of delay 
and uncertainty in the service, 

The method adopted by Mr. Treve is much more simple and 
free from difficulties ; it is based on a combination of gas lights, 
and the inductive electricity furnished by the apparatus of M. 
Ruhmkorff. A number of lanterns being fixed to the top of a 
mast, the gas is conveyed in tubes of vulcanised caoutchoue, 
armed internally with a spiral copper wire, and protected ex- 
ternally by impermeable wrapping; these tubes are connected 
on the deck with gus holders, so that by means of stop cocks 
the gas can be turned on to the lanterns at will. The lighting 





| 
| 
| 
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of the gas is effected by means of two metallic wires coated with 
gutta percha, and put in communication with the poles of the 
induction coil. These two wires issuing from the upper lantern 
aye attached to two small branches in each of the other lan- 








terns, and occasion electric sparks to pass between the plati- 
num points which meet above the jet. By shutting off the gas 
it is possible at will to light or extinguish instantly any number 
of lanterns either singly or simultaneously. The gas is supplied 
by small cylinders, into which it has previously been com- 
pressed by the usual simple and well-known means. A certain 
number of these signal lights were suspended for some time in 
the gardens of M. Ruhmkorff, the experiments, which were con- 
ducted under somewhat unfavourable conditions, were ho- 
noured by the presence of one of the most illustrious members 
of the Institute, and of a distinguished naval oflicer, gave results 
which leave no doubt as to their ultimate success on board 
vessels at sea,—Jbid. 


THE MECHANISM OF FLYING AND SWIMMING, 


Tue mechanism by which fish are enabled to swim, and birds to 
fly, has long been regarded as analogous to that employed by 
quadrupeds and bipeds in leaping. 

But this analogy has been rather guessed at, than exactly 
understood or explained ; and besides, the act of leaping, even 
at the present time, has never been analysed as concerns its 
mechanism, The identity of the principle which governs these 
three important acts of locomotion cannot be otherwise than 
interesting and important if it can be satisfactorily demonstrated. 

For this purpose, the author (M. Giraud Teulon) first studied 
and analysed the motions by which a fish is enabled to turn 
rapidly to the right or left. He perceived that the effect is 
produced by the rapid flexion of the caudal extremity towards 
the head; this flexion, suddenly interrupted in its course, 
imparts a blow, like the stroke of a whip, to the fluid. 

Having shown, in a former communication to the academy, 
by what process nature produces this effect in the animal 
economy through the agency of a flexible switch, he concluded 
that this sudden interruption, this stroke of a whip, and shock 
to the fluid, is produced by the sudden contraction of the muscles 
antagonistic to those which have occasioned the flexion. 

By the sudden and mutual equilibration of all the intrinsic 
forces which influence it, the body of the animal becomes 
suddenly rigid, and then the extrinsic forces, that is to say, the 





| public. 


reactions of the surrounding fluid, which till now have been in | 


abeyance, come into play, and develop themselves with the effect 
of a shock, 

As to their direction, or rather to the direction of their re- 
sultant, as the velocity of the posterior half of the fish during 
the flexion is very great, while that of the anterior portion is 
small, the final effect is directed backwards and to the side 
opposite to that of the first flexion ; and since the point to which 
this resultant force is applied is necessarily situated in the pos- 
terior half of the fish, the final resultant force is exactly what is 
required to accomplish the end in view. 

An exactly similar analysis has been made of the movements 
in direct progression, The fish having been twice bent in the 
same horizontal plane, the accompanying dynamical effect is 


| produced exactly as in the ease last described, and differs from 


it only in the direction which it takes, being from behind for- 
wards in a slightly oblique course. 
We must add, that in this case the flagellation of the liquid 


| being double, that is to say, alternately to the right and left 


within a very short time, the deviation is immediately corrected. 

Naturalists, although they have never demonstrated it, have 
always considered the flight of a bird to be composed of a num- 
ber of successive small leaps. 

Now, the sudden contraction of our own flexor muscles in 
leaping and those of the extensors in fish, are replaced in birds 
by the sudden tension of the elastic flying membrane. 

The further extension of that membrane suddenly interrupting 
the further extension of the wing, occasions a statical condition 
analagous to that already described as occurring in fish. The 
animal machine becoming suddenly rigid, the intrinsic forces are 
suddenly brought to an equilibrium, while the extrinsic forces 
are brought into instant action. These forces are derived from 
the reaction of the air on each element of the moving surface ; 
reactions suited to these surfaces and affording a mean resultant 
which by a very simple calculation indicates the direction de- 
sired for the proposed direct movement. 

It has thus been shown that the same principle governs the 
act of leaping, the swimming of the fish, and the flight of the 
bird, namely, the instant rigidity of the motory system allowing 
the reacting of the surrounding fluid to be exerted suddenly.— 
thid. 


PARLIAMENTARY INTELLIGENCE. 


HOUSE OF COMMONS. 
INDUSTRIAL MUSEUM. 
Sin J. Fenevsson asked the Secretary to the Treasury whether there would 
be any objection to lay upon the table a copy of the report of the Government 
officer sent lately to kdinburgh to report upon the proposed site of the Indus- 
trial Museum. 
Mr. Cowren said there was no such report as the hon, member specified, 
An olflicer went to Edinburgh to make inquiries relative to various matters 








| concerning the erection of a building ona site already purchased, but it 
| formed no part of his instruction to inquire respecting the existing site or 
| any other site. 


RAILWAY ACCIDENTS. 

Mr. Bentinck moved for the appointment of a select committce to inquire 
into the causes of accidents on railways, and into the possibility of removing 
any such causes by further legislation, The other night he was told, in 
answer to a question, that in consequence of the diminution of accidents in 
proportion to the numbers of persons travelling by railway it was not intended 


| by the Government to bring in any measure for the prevention of railway 


accidents. Now, it might be true that a very small number of accidents 
occurred in the course of railway travelling, and it might also be true that 
the number of accidents were on the decrease; still, if it could be shown that 
out of ten accidents nine might be prevented by further legislation, a very 
strong case for interference would be made out. He gave the gentlemen at 
the head of the great railway concerns credit tor the skill they had exhibited 
in their arrangement id for the fullest disposition to adopt the most 
effective measures for the prevention of accidents, but it should be borne in 
mind that they were, toa certain degree, under the control of the s 
holders, who did not like to increase expenses, His object in proposing the 
committee was to see whether any legislation could be recommended for the 
purpose of decreasing the number of accidents on railways, 

Mr. Haprigep believed that the number of these accidents was diminish. 
ing, and that every possible effort was being made by railway directors to 
prevent them. 

Mr. Pak thought it was greatly to be regretted that the Government had 
not yearsago interfered more actively in the management of railways, which 
were now almost the sole means of transit in thiscountry. The Government 
might have saved the country those millions of pounds which had been lost 
by the battles of the gauges, and have prevented those obstacles which now 
opposed travelling by railway in a straight direction. Upon many occasions 
it was much easier to go round by London than to attempt to go across the 
country by a shorter route, He approved the appointment of the proposed 
committee, and hoped that the various railway companies would enter into 
some amicable arrangements which would prevent those railway battles in 
which Parliament was so frequently asked to interfere. 

Mr. Heywortu said it was to the interest of the shareholders to insist that 
all possible efforts should be made to prevent accidents upon their railways. 
If the bon. gentleman (Mr. Bentinck) could suggest any improvement in the 
management of railways, he believed that there was not a single railway 
director in the kingdom who would not gladly attend to it. But the House 
ought to be engaged upon more important matters than the discussion of 
plans to prevent railway accidents. 

Mr. WapptN@ToN supported the motion, because it was very generally sup- 
posed that railway companies were indifferent to the lives of the sengers 
committed to their care. Railway directors were not, as the hon. gentleman 
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| speed, it must pay the penalty by incurring some risk. 


! public mind it would do no harm, and might be of some good. 














(Mr. Bentinck) supposed, intent simply upon amassing large dividends for 
their shareholders, They were most anxious to preserve the lives of their 
passengers, and he believed that the result of the committee would be to 
prove that such was the fact. If, however, the appointment of the com- 
mittee should be negatived, it would be supposed, in the event of any lament- 
able railway accident, that it might have been prevented if a committee of 
that House had inquired into this subject. ‘The evidence that would be laid 
before the proposed committee would show that, while in some instances 
railways were parsimoniously managed, the great majority of railways were 
in the hands of directors whose liberality and anxiety for the lives of her 
Majesty’s subjects were worthy of all praise; and it would be shown that 
those who were parsimonious had adopted a false economy. 

Mr. Lows said the Government had no objection whatever to the appoint- 
ment of this committee, and he hoped that the hon. gentleman (Mr. Ben- 
tinck) would be able to devise some plan whereby railway travelling might 
be made safer. He, however, should not dea! candidly with the House if he 
refrained from saying that the interference of any department of the Govern- 
ment in matters of this sort would not be attended with the good results 
which the hon. gentleman anticipated. He believed that Lord Campbell's 
Act had been of great service to the country, because it made the interests of 
railway proprietors and of those who travelled upon their lines identical. 
He thought that railways were at present managed in a comparatively satis- 
factory manner, but he should be glad, indeed, if the hon. gentleman should 
succeed in devising any plan for the more effectual prevention of the evils of 
which he had complained. 

Mr. CRossLey suggested the adoption in this country of a practice which 
prevailed on the American railways—namely, that of placing a cord upon 
the tops of the carriages for the purpose of affording communication between 
the two ends of a train, 

Mr, MILNES said that a cord for that purpose ran along the bottoms of the 
carriages of the Great Northern Railway, but it would be more than a pas- 
senger's life was worth to attempt to make use of it in case of an alarm of 
accident. He thought that the committee might be of great advantage if it 
contined itself to listening to the suggestions of practical engineers, carefully 
avoiding to enter into the question as to the means by which Government 
could compel the prevention of these accidents. 4 

Mr. BARNES approved the motion, because he believed that no persons 
were so much interested in an examination of the causes of railway acci- 
dents as the proprietors of railway property. 

Mr. J, Ewart believed that railway directors were anxious to do every- 
thing in their power to add tothe safety and comfort of their passengers, 
and that they would be glad to receive any suggestions with that object. 
Every feasible plan for preventing accidents had been tried on the North- 
Western lines, 

Mr. ALcock thought the inquiry should extend to how far railway com- 
panies had, in certain instances, been guilty of a breach of faith with the 
When the railway from Reigate to Reading was proposed, 11 years 
azo, a promise was given that a junction should be formed with the South- 
Western line. That pledge had, however, never been redeemed, and the 
Board of Trade was quite powerless to compel its fulfilment. 

Mr. Cayxey did not anticipate much good from the labours of the com- 
mittee, It was not in the nature of things that they could travel at the pace 
of express trains with perfect security; and if the public insisted on extreme 
The companies were 
sometimes rather hardly dealt with under Lord Campbell's Act, which in- 
flicted very heavy penalties on them for accidents due in some measure to 
the public taste for too rapid travelling. 

Mr. J, M'GREGOR thought that if the committee gave satisfaction to the 
Trains were 
often despatched in such quick succession that the public must trust for its 
safety not so much to any communication between the passengers and the 
guard, as to the enforcement of sound discipline among their servants on the 
part of the railway companies, 

Mr. Prick hoped that the committee would be fairly constituted. 

Mr. PACKE believed that the want of punctuality in the arrival and de- 
parture of trains at and from the different stations was a more fertile cause 
of accidents than even the rate at which they travelled ; and he trusted that 
the commftee would turn its attentiou to the correction of that irregularity. 

Mr. Bentinck had not deemed it necessary to strengthen his case by 
lengthened argument, because he understood the Government was not op- 
posed to his motion. Small as might be the number of railway accidents, 
they could be decreased by proper legislation—their two main causes being 
irrezularity in the arrival and departure of trains and the shortness of the 
interval between the times of starting them. 

The motion was then agreed to. 
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Grants of Provisional Protection for Six Months. 

2993. Gopwin Mrape Pratr Swirt, Viscount Car.inerorp, Swiftseath, 
Kilkenny, “An aerial chariot or apparatus for navigating the air.”— 
Letition recorded 17th December, 1856. 

17. JouNn WILSON, St. Helen’s, Lancashire, ‘‘ Improvements in the manu- 
facture of steel.” —Petition recorded 2nd January, 1857. 

64, JuLivs GoopMAN, ABRAHAM Myers, and Louis GoopmaN, King David- 
lane, Shadwell, London, ‘‘ Improvements in the manufacture of caps or 
coverings for the head.”"— Petition recorded 8th Junvary, 1857. 

136. HENkY MEDLOCK, Great Marlborough-street, Westminster, ‘‘ An im- 
proved mode of purifying water.”—J'fition recorded 21st January, 1857. 
226. ADOLPHE HENSkL, Stafford-place, Pimlico, London, ‘The manufacture 

of German yeast from flour.”—Petition recorded 26th January, 1857. 

303. Jousy Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in heating the feed water of steam boilers.”—A communication from 
Messrs. Baudouin, Taniturier, and Richard.—Petitiow vrecorded 2nd 
February, 1857. 

311. Ricuarp Lamino, Hayward’s Heath, Cuckfield, Sussex, ‘‘ Improve- 
ments in purifying gas, in obtaining materials useful for that purpose, 
and in working up into useful products certain ammoniacal and phos- 
phatic substances obtainable as residues in the purifying of gas.” ¥ 

312. JAMES TaYLor, Middlesbrough-on-Tees, Yorkshire, ‘ Improvements in 
the governors for the engines of screw steamers, and other vessels pro- 
pelled from the stern.” 

314. Gronge Wuure, Laurence Pountney-lane, Cannon-street, London, 
“ Certain improvemenfs in dyeing and printing textile fibres and fabrics.” 
—A communication from Mr. Charles Lanth, Mulhouse, France.—/«té- 
tions recorded 3rd February, 1857. 

318. ANDREW STEINMETZ, Middle Temple, London, ‘‘ A method, mode, con- 
trivance, or management to check the honesty of omnibus conductors, 
and other receivers of money under similar circumstances, to be accounted 
for to their employers, without machine or mechanical appliance.” 

319. Jamrs Hamsuer, Elizabeth-street South, Pimlico, London, ** Improve- 
ments in the manufacture of blacking for polishing, softening, and pre- 
serving boots and shoes, and other leathern articles,” 

$20. Opoarvo GaNviNE, Newman-street, Oxford-street, London, “An 
indicating target.” 

321. Epwarp Lewis and Ginron Boum, Coleman-street, London, “ Improve- 
ments in printing in colours, called an improved photogalvanographic 
chromographic process.” 

323. Sau Hart, Portland-street, Liverpool, ‘‘ Improvements in apparatus 
for raising and forcing water.” E 

$24. CuARLES DE BERGUE, Dowgate-hill, London, “‘ Improvements in the 
method of, or apparatus for, laying the permanent way of railways.” 

325. WinL1AM Epwarp Newtoy, Chancery-lane, London, “ Improvements 
in pianofortes.”—A communication, 

326. ALFRED ViNcENT Newton, Chancery-lane, London, ‘ An improvement 
in machinery for polishing flat surfaces of glass and other substances.” — 
A communication, 5 

James Burrows, Wigan, Lancashire, ‘‘ Certain improvements in 
steam engines,” 

328. Jouy Henry Jonson, Lincoln’s-inn-fields, London, ‘ Improvements 
in the treatment of flax and similar textile materials."—A communica- 
tion from Julian Lefebure, Brussels, Belgium. 

329. Rovert Houtmes Hovston, Greenock, Renfrewshire, “* Improvements 
in effecting general conveyance or transport on water.”—Petitivas record’ 
4th Fevvaru, 1857. 

330. Tuomas SumMMERS, Northam Iron Works, Southampton, ‘‘ Improve- 
ments in gauges for indicating pressure and vacuum.” 

331, Pmiuipr Scuarer and FREDERICK Scuarer, Brewer-strect, London, 
** Improvements in travelling bags or cases, and an apparatus for carrying 
fittings therein.” 

332, ALFRED VincENT Newron, Chancery-lane, London, ‘ An improv ement 
in casting metallic articles.”"—A communication. 

333, CLARANCE Brazit and Wintiam Nicnouas CrumMack, Chorley, Lan- 
eashire, *‘ Improvements in looms for weaving.” s 
334. Henry Smitn, Stamford, Lincolnshire, ‘‘ Improvements in haymaking 

machinery.” ae 

335. WiLL1AM EpwarD Newton, Chancery-lane, London, “ Certain improve- 
ments in breech loading fire-arms.”—A communication. 

336. GEorGE CuowEN, James-street, Covent-garden, London, 




































‘ Preventing 





further casualties on the Goodwin Sands.”"— Petitions recorded 5! WY, 
1857 / 

337. Tuomas Stott, Sabden, near Whalley, Lancashire, ‘‘ Improvements in 
pickers.” 


839. WILLIAM GreEeN, Pembroke Cottages, Caledonian-road, Islington, “Im- 
provements in manufacturing or producing substitutes for leather for 
boots, shoes, and other uses, and in machinery or apparatus for effecting 
the same.” : 

340. RICHARD ARCHIBALD BroomaN, Flect-street, London, “ Improvements 
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in preparing or dressing threads and other fibrous materials, and in the 
machinery employed therein. ”.-A communication from E. C. T. Croutelle. 

341. James Gitroy, Auldhousefield, near Pollockshaws, Renfrewshire, 
“Improvements in applyi ing starch or other semifiuid matter by machi- 
nery to woven fabrics.” 

342. Joun Mayo WorRALL, Salford, Lancashire, “An improvement in 
finishing a certain description of fustians called ‘diagonals.’ 

343. Groner W RIGHT, Sheffield, Yorkshire, ‘‘ Improvements in stove gr ates 
or fire places.” 

344. Tuomas NewrTon, Walsall, Staffordshire, “ Improvements in the con- 
struction of Stockmen’ 's saddles and appendages thereto.”—Partly a com- 
munication. 

345. ANTOINE DecLE and FRANcoIs ALEXANDER DRAULT, Paris, ‘‘ Improve- 
ments in the manufacture of bracelets.” 

346. PIERRE Poisson, Paris, e ony in preparing and applying 
surfaces for painting.” —Petitions recorded 6th February, 1857. 

347. Henry Heatp and Artuur Heaup, Sabden Whalley, Lancashire, 
“Tmprovements in looms, and in pickers used for weaving.” 

348. NICHOLAS Nomico, Manchester, and Grorer Heyes, Bury, Lancashire, 
“Improvements in looms.” 

349. JAMES ALFRED Limpert, Royal Navy, “ Improvements in marine steam 
engines.” 

350. Joun Coore Happay, Cannon-row, Westminster, ‘“‘ Improvements in 
marine steam engines.”—A communication. 

351. CHARLES CrickMAY, Guildford-place, Lower Kennington-lane, London, 
“Certain improvements in breech-loading guns or pistols for military and 
other purposes, and which said improvements are applicable, and will 
admit of being applied, to guns or pistols now in use.” 

352. Francis WRIGLEY, Manchester, ‘‘An improved apparatus for cutting 
tobacco.” 

353. Joun Henry Jounson, Lincoln’s-inn-fields, London, 
in casting metals.”—A communication from Messrs. 
Petin, Gaudet, and Co., Rivé de Gier, France, 

354. Josgeru Nicotas Victor Caprat, Paris, ‘‘ The application of centrifugal 
panne Po purifying minerals, or any other similar hard substances, by 
washing.” 

355. Joseru Skertcniy, Culford-road, De Beauy oir-square, London, ‘‘ Im- 
provements in, and in the manufacture of saggers.” 

356. WILLIAM GREE NSLADE, Bristol, and JamEs Woop, Saint Pancras, Lon- 
don, “‘ Certain improvements in brushes, especially applicable to painters’ 
brushes.” 

357. James TAYLOR, Upper-street, Islington, and Epwarp Owkrn, Aberdeen- 
terrace, Blackheath, Kent, ‘‘ Improvements in the manufacture of yellow 
prussiate of potass.”” 

358. Fevix Lieven PAvwEns, Ranelagh-road, ‘‘ An improved mode of treat- 
ing and distilling fatty matters, and in the apparatus employed therein.” 
359. TuoMAS Brown and GEorGE PARRY, Ebbw Vale, Monmouthshire, ‘ Im- 

provements in the manufacture of iron.” 

360. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ An improved 
— of obtaining motive power.”—A communication from Gregoire 

usso, 

361. RIcHARD ARCHIBALD BroomaN, Fleet-street, London, “ Improvements 
in measuring the capacity and contents of casks and other similar vessels, 
and in instruments or apparatus employed therein,”—A communication. 

362. GrorGk ToMLINSON BovusFiELD, Sussex-place, Loughborough-road, 
Brixton, Surrey, “Improvements in lamps adapted for burning resin 
oil.”—A communication from Diederich Fehrman and Friederich Benkler. 

. Sy Hirst, Bath, ‘Improvements in manufacturing felted 

fabrics.” 

364. WiLL1AM WILKENS, Baltimore, United States, ‘‘ An improved cannon, 
which he calls a revolving battery.”.—A communication from E. Ames, 

¥ Baltimore, U.S 

365. PERCEVAL MosEs Parsons, Duke-street, Adelphi, London, ‘‘ Improve- 
a in the permanent way of railways.” »— Petitions recorded 7th February, 

1857. 

366. JAMES MuRDOCcH, Staple-inn, London, “ An improvement in the pro- 
cess of treating the threads of floss silk, which is also applicable to the 
threads of other fibrous materials.”.—A communication from Gabriel 
Armand, Lyons. 

367. JAMES TAY Lor, Britannia Works, Birkenhead, Cheshire, “Tmprove- 
ments in machinery for crushing various substances.” 

368. Henry CartwriGut, Dean Broseley, Shropshire, ‘‘ Improvements in 
the application and mode of working eccentrics on steam engines.” 

369. CHARLES TURNER and Louis WATERMANN, Liverpool, “ Improvements 
in or applicable to the class of hats made from straw, grass, palm leaf, or 
other like materials.” 

370. Leon TaLazot, Chaussée d’Antin, Paris, ‘Improvements in the 
manufacture of iron and steel.” 

371. JosePH Fenn, Newgate-street, London, “ An improvement in oil-cans 
and other like vessels.”—A communication. 

372. Davin FAuconer, Causeyside, Paisley, Renfrewshire, ‘‘ Improvements 
in the h | arr it for raising and forcing of water or other 
fluid, air, or gases.” 

“ JOuN HaRDING, Beeston Manor Tron Works, Leeds, Yorkshire, “ Im- 

n the treat of ores,” 

374. THomMas JOHN TAYLOR, Sekforde-street, Clerkenwell, 
improved construction of stereoscope.” 

= SAMUEL Groves, Judd-place East, 

ns.” 

376. Henry WILLIs, Manchester. street, Gray’s-inn-road, London, 
provements in organs.” etitions re corded 9th Febr wary, 1857. 

377. WILLIAM THoMAs WALKER, King-square, St. Luke, London, “ Improve- 
ments in apparatus used in gas works for exhausting, forcing, transmit- 
ting, and regulating the flow of gas, and cleansing and warming gas 
apparatus.” 

378. ABEL Strokes, Birmingham, ‘“ New or improved machinery to be used 
in the manufacture of nails, pins, screws, and other similar articles.” 

379. JuLIAN BERNARD, Albany, Piccadilly, London, ‘‘ Improvements in the 
manufacture or production of boots and shoes, or coverings for the feet, 
and in the machinery or apparatus employed in such manufacture.” 

380. DaniEL BENJAMIN Herts, Bunhill-row, London, ‘‘ Improvements in 
apparatus for stamping and emb ”— ication 

381. BENJAMIN WEBSTER OwRID, Dundalk, Louth, “ An improved method 
of connecting and disconnecting pipes or tubes.” 

382. JoskrH GRAHAM and JAMES SHEPHERD, Burnley, and Tomas WHITAKER, 
Acrington, Lancashire, ‘‘Certain improvements in power looms for 
weaving.” 

383. JABEZ MorcaNn, Kidderminster, Worcestershire, ‘‘ Certain improve- 
ments in the manufacture of steel and iron wire for umbrella and parasol 
frames.” 

384. Witu1amM RicneLiev Hopers, Manchester, “‘ Improvements in the 
manufacture of an elastic material, and of its application to certain pur- 
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poses.” 

385. Austin Cuampers, Canterbury, and WitniaAM HARRISON CHAMPION, 
Lynsted, Kent, ‘‘ A mode of working railway breaks.” 

386. GzorGe Bevson, Manchester, “Improvements in coating metal with 
metal and metallic compounds.” 

387. AveusT FrevERICK WILLIAM Partz, New York, United States, “An 
improved method of evaporating fluids, condensing and absorbing vapours, 
gases, and fumes, arresting and precipitating floculent, metallic, or other 
particles, and transferring heat from air or steam to fluids and pulverulent 
substances.” 

388. THomMas FieLpINc Jounson and Jonn WiL.iAmMs, Leicester, ‘‘ Improve- 
ments in screw gill machinery for preparing wool and other fibrous 
materials. 

389. Jonn Forrest Watson, St. John’s- “square, Clerkenwell, London, ‘‘ Im- 
provements in the construction of watches.” 

390. JEssE Bripewoop, Burslem, Staffordshire Pottenes, ‘‘ Improvements 
in connecting pipes to the basins of water-closets and wash-hand basins, 
and also in the means of stopping the outlets of wash-hand basins.” 

391. WittiaM Woop Pitcuer, St. Margaret’s-at-Cliffe, Dover, ‘‘ Improve- 
ments in straw shakers of thrashing machines.” 

392. ABRAHAM Royps and Joun Kenyon, Lower-place, Rochdale, Lancashire, 
“Certain improvements or a certain improvement in machines for spin- 
ning or doubling, commonly known as throstles.” 

393. RicHARD ARCHIBALD BroomAN, Fleet-street, London, “‘ An improve- 
ment in or addition to the locks of fire-arms.”—A communication from 
J. B. Longa. 

394. Tuomas HowarD, King and Queen Iron Works, Rotherhithe, Surrey, 
‘‘Improvements in the construction of cranked shafts or axles.” 

395. Henry HeaLp and ARTHUR HEALD, Sabden Whalley, Lancashire, 
“Improvements in pickers and picker checks employed in weaving.” 

396. Henry Tiprets Rorgks and Davip WiLson Tuomas, Liverpool, ‘ Im- 
provements in the application of filters to cocks, taps, or other valves 
used to draw off liquids."—A communication. —Petitions recorded 1th 
Febr vary, 1857. 


Patents on which the Third Year’s Stamp Duty has been Paid. 


894. Basnixy Brittex, Anerley, Surrey.—Dated 18th February, 1854. 

416. ERnrst GESSNER, Aue, near Schneeberg, Saxony.— Dated 2ist Feb- 
ruary, 1854. 

431. James Boy ~ Gloucester-crescent, Regent’s-park, London.—Dated 
22nd February, 

403. Harvey chen Glasgow.—Dated 20th February, 1854. 

405. WILLIAM MILNER, Liverpool. —Dated 20th February, 1854. 

401. Joun CuisHoLm, Holloway, London. — Dated 20th February, 1854. 

407. Joun Unie, Glasgow -—Dated 20th February, 1854 

408. Joun RaMsBorToM, Longsight, near Manchester. ~* Dated 21st February, 


w8, Nicmsass Riecenzacu, Basel, Switzerland.—Dated 20th February, 





432. Tuomas Strum and PrTerR Cooper, Bolton-le-Moors, Lancashire.— 
Dated 23rd February, 1854. 

457. AveustE Epovarp LoRADOUX BELLFoRD, Castle-street, Holborn, Lon- 
don.—A communication.—Dated 24th February, 1854. 

544. WiiuiaM Cuay, Liverpool.—Dated 7th March, 1854. 

436. CHARLES WALKER, Bury, Lancashire.—Dated 23rd February, 1854. 


Patent on which the Stamp Duty of £100 has been Paid. 
2497. Joun Jounson, Over Darwen, Lancashire, ‘‘ Improvements in looms 
for weaving terry and other similar fabrics.”—Dated 28th October, 1853. 





Notices to Proceed. 
5. BENJAMIN Kiscrt, Kennington, Surrey, ‘ An apparatus for containing 
an arrangement of cards or papers for selection.—A communication.— 
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Petition recorded 13th October, 1856. 

2405. Titomas ALLEN, Clifton, Bristol, “ An | improvement in the manufac- 
ture of iron and other metallic bedsteads. "— Petition recorded 14th October, 
1856. 

2406. Grorer GvuILLAUME, Southampton, “ An apparatus for obtaining 


motive power by means ‘of water or other fluid.” —Petition recorded 15th 
October, 1856. 

2418. CHARLES Naronon W 1Lcox, Islington, London, “ Improvements in 
the preparation and application of certain vegetable matters to be used in 
toilette soaps, pomades, and other like perfumery.” 

7 Epw ‘ARD Tomes, Islington, London, “ An improvement in screw pro- 
pelling. 

2420. Jooar Ht COMMANDEUR, Lyons, France, ‘‘ A mecha nical apparatus for 
regenerating the impulsive force of any motive power. 

2421. FerpiInanpo FooeG1, Southampton- place, New- road, * London, ‘ Im- 
provements in the mannfacture of engines driven by steam or other 
vapour.’ 

2433. THOMAS FREDERICK HENLEY, Bromley, Middlesex, “The employment 
of certain substances not hitherto made use of for the production of 
alcoholic spirits and for the manufacturing of the same, the refuse 
material being applicable as a food for cattle.” 

2436. Joun Smirn, Kirtley, Suffolk, ‘‘ Improvements in heating the feed 
water of steam boilers for marine and land purposes.” 

2441. Tuomas Lawes, City-road, London, ** An improved construction of 
agricultural implement to be used in tilling the land.— Petitions recorded 
17th October, 1856. 

2450. Josern Harrison, Blackburn, Lancashire, ‘Improvements in 
machinery for warping yarns, or part of which improvements are also 
applicable to creels used for other purposes,” 

2460. AnTHoNY LoRIMIER, Bedford-square East, Commercial-road, London, 
“An improvement in reworking vuleanised india rubber.”— Petitions 
recorded 2th October, 1856. 

2464. CHARLES BRIQUELER, Rue Emery, Dunkerque, France, “ The purifi- 
cation, clarification, and discoloration of the cotton seed oil.” 

2468. PETER ARMAND le Comte de Fontarnemoreav, Rue de I’Echiquier, 
Paris, ‘“‘An improved knitting loom.”—A communication. — Petitions 
recorded Ast October, 1856. 

2487. Join CukistiAN BReMER, Fenchurch-street, London, ‘‘ Improvements 
in propellers.” 

2489. Neuemian Broven, Birmingham, “ Improvements in dress fasten- 
ings.” —Petitions recorded 2rd Oc tober, 1856. 

2499. RICHARD ARCHIBALD Brooman, Fieet- street, London, “‘ An improved 
oil for burning in lamps, and an improved burner and chimney.”—A com- 
munication.— Petition recorded 24th October, 1856. 

2523. MicneL Doenix, Lyons, France, ‘Improvements in machinery for 

making lace or net. *_ Petition recorded 2th October , 1856. 

2528. JEAN Louis Manik, Paris, “‘ Improvements in raising, propelling, and 
forcing water and other fluids, and in obtaining motive power.”—Pctition 
recorded 28th October, 1856. 

2548. Davin H. Witremore, Worcester, Massachusetts, U.S., “An im- 
proved machine for paring, slicing, and coring fruit or vegetables. — 
PR ate recorded 29th October, 1856. 

72. Joseru Stone, Park-terrace, New Cross, Kent, “‘ Improvements in 
"as construction of force pumps.”—Petition recorded 1st November, 1856. 
2587. WiLLiAM Gray and Joun Tate, Newcastle-on-Tyne, “ Improvements 
in apparatus for washing. "— Petition veem ded 4th November, 1856. 

2600. Hersert Keevine, King and Queen Iron Works, Rotherhithe, 8 Surrey, 
“An improvement in rivetting fish joints and other parts of the pe: r 
manent way of railways.”— Petition recorded 5th November, 1856. 

2625. Louis Josep Vicror VuirTon, Paris, ‘‘ An improved apparatus for 
consuming smoke,”— Petition recorded 7 7th November, 1856. 

2642. Francois JULES MANCEAUX and Ev GENE NAPOLEON VIEFILLARD, Paris, 
‘An improvement in breech loading fire-arms and ordnance.’ "— Petition 
recorded 10th November, 1856. 

2672. Joun HENRY JOUNSON, Lincoln's s-inn-fields, London, “ Improvements 
in machinery or apparatus for cutting and folding paper.”—A communi- 
cation from Cyrus Chambers, United States.—/etition recorded 13th 
November, 1856. 

2709. Joun Drew, Back-hill. London, “ Improvements in library tables or 
desks.”—Petition recorded Y5th November, 1856. 

2799. JouN Mus@rave, jun., Globe Iron’ Works, Bolton-le-Meors, Lanca- 
shire, ‘‘ Improvements in the construction of cloth beams for beetles.” — 
Petition recorded 26th November, 1856. 

2893. WILLIAM Hoorer and Josern Fry, Mitcham, Surrey, and Grorar 

asmMyTH, Bucklersbury, London, ‘‘ Improvements in springs for railway 

carriages and for other purposes, ” 











2898. JoHN Lonerottom, Leeds, Yorkshire, ‘‘ Improvements in generating, 
surcharging, or superheating steam.”— Petitions recorded 6th December, 
1856. 


5. EvGENe THEODORE NOUALINER and JEAN Baptiste Prevost, Paris, ‘ Im- 
provements in applying metals over hard, vitrified, or any other surfaces 
by galvanoplastic process.”-- /etition recorded Ist Januar "y, 1857. 

43. Joun Moore Hypr, C umberland Iron Works, Bristol, “ Improvements 
in iron and wooden ships or vessels, and in the adaptation of the machinery 
for propelling the same.”—Petition recorded 5th January, 1857. 

64. JULIUS GOODMAN, ABRAHAM Myers, and Louis Goopman, King David- 
lane, Shadwell, London, - Improvements i in the manufacture of caps or 
coverings for the head. *__ Petition recorded 8th January, 1857. 

133. THoMaAs JACKSON MILNES TOWNSEND, Searby, near Brigg, Lincolnshire, 
“Improvements in drain-pipes, and in machinery for producing the 
same.” — Petition recorded 16th January, 1857. 

142. CHARLES FREDBRIC VASsEROT, E x-street, Strand, London, “ Cover- 
ing all description of grain with a fertile substance or manure, and the 
apparatus employed for the same.”—A communication from Louis Marie 
Pierre Merleau d’[lliers, Orleans, France. 

148. Ropert Reeves and Joun Reeves, Bratton Westbury, Wilts, ‘ Im- 
provements in machinery for delivering manure for agricultural pur- 
poses.” — Petitions recorded 17th Janvaryv, 1857. 

213. Tuomas AYtrs and Ronert ANDREWS. AYLEs, jun., Weymouth, Dorset- 
shire, ‘‘ Improvements in the construction of ships and other vessels 
navigating on water.” 

221. HENRY Bessemer, Queen-street-place, New Cannon-street, London, 
“‘ Improvements in the manufacture of iron and steel.”—/etitions recorded 
24th January, 1857. 

311. Ricnarp Laine, Hayward’s Heath, Cuckfield, Sussex, ‘‘ Improve- 
ments in purifying gas, in obtaining materials useful for that purpose, 
and in working up into useful products certain ammoniacal and phos- 
phatic substances obtainable as residues in the purifying of gas.”— 
Petition recorded 3rd February, 1857. 

329. Ronert HoLmes Houston, Greenock, Renfrewshire, ‘‘ Improvements 
in effe eting gene - conveyance or transport on water.”— Petition recorded 
4th February, 185 

334. Henry Situ, ‘Stamford, Lincolnshire, ‘“ Improvements in haymaking 
machinery.” — P¢ tition recorded 5th Fe bruary, 1857. 

346. Pierre Porsson, Paris, “ Improvements in preparing and applying 
surfaces for painting Petition recorded 6th February, 1857. 

353. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in casting metais.”—A communication from Messrs, Jackson Brothers, 
Petin Gaudet and Co., Rivé de Gie r France. 

364. WILLIAM WILKENS, ” Baltimore, ited States, ‘‘ An improved cannon, 
which he calls 2 revolving battery.”- A communication from E. Aimes, 
Baltimore, U.8.—Petitious recorded 7th February, 1857. 
















And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Guzcite (and of 
the Journal) in which this notice is issued. 
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made payable at the Post-office, High Holborn, to Mr, 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICAT ION Ss. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Errata.—Amongst our Abstracts of Specifications at page 136, Harrison 
and Geldred’s patent erroneously appears as not proceeded with. The 
patent was duly sealed, and the complete specification filed. 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 
1853. Grorek Hotwortiy Patwer, “ Furnaces 
Dated 6th August, 1856, 

This invention consists in such an arrangement of the parts of a 
furnace that the fuel may be subjected to a double decomposition, viz., 
the green coal first undergoing the process of carbonisation, and after- 
wards, in that state, being used in a separate chamber where it under- 
goes further combustion exclusively for the generation of carbonic oxide, 
the union of which with the inflammable products of the green coal, 
and their combustion with a due proportion of atmospheric air (in 
order to inflame the volume of the combined gases) produces a volume of 
intensely heated gases, which may be employed in that state for any pur- 
pose where heat is required, as the generation of steam, the smelting of 
metals, or to other purposes where furnaces are employed for the gene- 
ration of heat; and this is accomplished in a simple and efficacious 
manner by placing the green coal in a chamber or compartment either 
above or in immediate contiguity to another chamber containing coke, 
so that the heat generated by the latter may be made available for the 
carbonisation of the green coal, and for the inflammation of the gases 
evolved therefrom, the two chambers having a direct communication 
with each other, so that the carbonic oxide generated in the coke 
chamber may be caused to pass over or otherwise in contact with the 
green coal, and to combine with its inflammable products, thereby pro- 
ducing a greater amount of available heat from a given quantity of coal 
consumed than heretofore obtained, and at the same time a complete 
avoidance of the smoke ordinarily discharged or escaping combustion, 
which is one of the objects of the invention.— Not proceeded with. 

1857. WituiAM Haut, Exisua Wyip, and Wituiam Warrr, Birmingham, 
* Steam engines.”—Dated 6th August, 1856. 

This invention consists in a new arrangement of engines, in which 
three oscillating cylinders are mounted upon a ring or circle at equal 
distances from one another, and have their pistons connected through 
suitable rods to one common crank. And also in a new valve for, and 
method of, supplying steam to such cylinders, whereby on simply shift- 
ing the valve the engines are reversed. The valve on being moved 
changes the exhaust passage to the feed, and the feed to the exhaust. 
The invention requires reference to the drawings to complete its 
description. 


for generating heat.”— 





1878. Joun DARLINeTON, Cannon-street, “ce ** Superheating steam.” 

A communication.— Date d vth August, 1856 

This invention cannot be properly desecthed without reference to the 
drawings. It primarily consists of certain regulator valves, by the use of 
which the degree of heat acting upon the steam tubes in the heating 
chamber may be regulated, thereby modifying at will the intensity of the 
steam itself, which should never exceed a certain temperature, and 
finally by the opening of which, combined with other means, the action 
of the superheating apparatus may be entirely suspended, thus leaving 
the steam to pursue its ordinary course between the boiler and the 


engine, 
1884. PeTEg AnMAND le Comte de Fonrarnemoreav, Rue de l’Echiquier, 
Paris, **‘ A new electro-motive engine.”—A communication.—Dated 11th 


August, 1856. 

This engine consists of a double series of concentric metallic rings 
forming armatures in combination with two compound electro magnets 
for obtaining motive power. The engine cannot be described in detail 
without reference to the drawings. 

Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing 7 "essels, Boats, Carriages, Carts, Har- 
ness, &C. 

1856. Tuomas Evans, jun., Belmont-terrace, Lewisham-road, Kent, ‘ Har- 

"— Dated 6th August, 1856. 

The object of this invention is the making of harness or parts of har- 
ness much stronger and lighter than when made in the ordinary manner, 
The invention consists in making harness or parts of harness with wire 
rope, wire cord, or wire line, such wire rope, wire cord, or wire 
line, all or any of which he calls wire rope, having a core of 
hemp tarred or otherwise, india rubber, flax, or cocoa nut fibre. 
The wire rope above described the patentee connects to the 
different parts of the harness, by means of iron or other metal loops 
secured to the ends of the wire rope. The said loops are made with 
hollow shanks of a conical form (the smaller end of the cone being next 
the rope into which the wire rope is inserted, and the ends of the wires 
turned over or bulged out in the wider end of the cone, and then 
forcibly drawn into the cone or cup, and thereby becoming strongly 
wedged or fixed into the shank or the loop, may be secured to the wire 
rope by a small metal wedge driven down on each side the interior of 
the core; or loops may be formed by turning round the ends of the 
wire rope, splicing or joining the same, and serving or winding them 
round with hempen cord or wire. To these loop ends may be attached 
metal loops, rings, chains, leather straps, with buckles, swivels, or spring 
hooks for the purpose of attaching the said wire rope to the several 
parts of the harness or carriage. 

1864. Cou EMAN Deraies, Houndsditch, London, ‘‘ Roof lamps for railway 
carria Dated 7th August, 1856. 

This invention consists, Firstly, in so placing the oil vessel that the 
oil will not become heated by the flame of the lamp. For this purpose 
the oil vessel is made of an annular form, and of such a size as to sure 
round the metallic body of the lamp, in place of fitting into the interior 
of the upper part of the body as heretofore. Secondly, the invention 
consists in supplying air to the burner, by means of a band of perforated 
metal let into the body of the lamp, immediately above the glass. 
Thirdly, the invention consists in attaching the glass to the body of the 
lamp by means of a ring of metal, which embraces a flange on the glass, 
and which screws on to the bottom of the body. Fourthly, the invention 
consists in arranging the reflector in such a manner that it can be 
taken out (separately from the other parts of the lamp) when it requires 
cleaning. For this purpose the metal of the reflector is turned up into 
a collar round the hole in its centre, and there are two wires attached 
to the oil tube of the lamp, which have a tendency to spring together, 
and embrace and hold the collar of the reflector; but it is easily 
removed by springing these wires apart. 

1880. CuarMAN Marci, Alwalton Mills, Huntingdon, “ Propelling and 
working ships and vessels.”— Dated 9th August, 1856, 

This invention relates to the employment and use of wind power for 
propelling and working ships and vessels, by the agency of a horizontal 
wind wheel placed on the ship's deck. This wheel is fast on the upper 
end of a vertical shaft, passing down into the hold, and communicating 
by means of gearing with a screw propeller, placed at the stern of the 
ship, or elsewhere. The wheel is large enough to overhang the deck on 
each side, and it has a series of inclined or curved win@ vanes, so con- 
trived that a rotary action will arise whenever the wind blows from any 
quarter. Instead of fixed vanes, moveable ones may be used to open out 
on the acting wind side, and close up on the other side; or a shifting 
cover may be adopted for covering up one side of the wheel with a 
similar view. ‘The screw propeller may either be of the common kind, 
or it may be composed of four separate vanes or sections of a screw, 
disposed one before the other, in the length of the shaft. In addition to 
propelling the ship, the wind wheel may be employed for hoisting sails, 
and effecting other arduous operations on board ship. 

1888. Nicnotas Doran Matuarp, Dublin, ‘ Mechanical and magnetic 
compass,”— Dated 12th August, 1856. 

This invention consists in the use or application of a second or 
supplementary needle, which is mounted upon a vertical shaft imme- 
diately above, and soas to work paraljel with an ordinary magnetic 
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compass needle, which is mounted on a pivot in the bottom of the 
compass bowl in the ordinary way. The vertical shaft of the upper or 
supplementary needle works in suitable bearings, which it is proposed 
to provide with a small groove, pulley, or cog wheel, or any other con- 
venient mechanical contrivance, which, by means of a band or train of 
wheels, actuates a pointer, which works on the face of a fixed index 
dial, or ordinary compass card, and which index dial it is preferred to 
construct vertically upon the top of the bowl, which bow] may be of the 
ordinary shape, and contains the ordinary magnetic compass needle, 
and also the upper or supplementary needle. When the upper needle 
is magnetised, the p reverses the poles, that is to say, he places 
the south or repulsive pole of the upper needle over the north or 
directive pole of the lower needle, which lower needle he constructs so 
as to have considerably greater magnetic force than that of the upper 
one. If it should be preferred, the lower or ordinary magnetic coim- 
pass needle may be dispensed with by constructing the upper or supple- 
mentary ceedle with a sufficient magnetic power to actuate the pointer 
of the index dial; but he prefers in most instances to avail himself of 
the use of the ordinary magnetic compass needle, as by that arrange- 
ment he believes there will be the least amount of friction, and the 
compass will not be so readily affected by local attraction. Although 
he prefers to construct the index dial vertically on the top of the com- 
pass bowl, the index dial may be constructed horizontally instead of 
vertically; when that is the case, the index pointer is mounted on the 
upper end of the vertical shaft of the upper needle. 

1893. Joun Harvaker, Leeds, Yorkshire, “ Improvements in machinery 
or apparatus for stopping railway trains, which are also applicable for 
alarm signals generally.”—Dated 12th August, 1856. 

It is proposed by the inventor to fix an apparatus at certain places on 
a line of railway which will be acted upon by a passing train, which 
train will leave the apparatus in a position to act upon the next train, 
provided such next train should approach to within a certain distance 
of the first train. The apparatus shall act upon the second train so as 
to turn off the steam, turn on the whistle, and put on the breaks, and 
so stop the train. Also, the above apparatus may be applied at stations, 
junctions, and crossings, and by which coming trains may be stopped 
if necessary. The apparatus will consist of a lever or system of levers, 
fixed at the side of the rail, which can be raised into the form of an 
inclined plane by a rod and anti-friction pulley. A framework attached 
to a train on the side next the pulley presses against the pulley, and 
thereby raises the lever or levers which are then upheld in the form of 
an inclined plane by a catch. A framework attached to any following 
train on the side next the lever or levers will press against the levers 
when so raised, and will be so acted on by such pressure as at once to 
turn off the steam, put on the breaks, and set the whistle going. By 
connecting the catch supporting one lever or system of levers with 
another, the catch may be struck or withdrawn, and the lever or system 
of levers be lowered and restored to its first position at the moment 
that the other lever or system of levers is raised.— Not proceeded with. 





1899. EpwArE HALLEN, Cornwall-road, Lambeth, and Wituiam HOLLAND 


Kineston, Bandon, Cork, Ireland, ‘‘ Improved means for making signals 
on railways."’—Dated 14th August, 1856. 

This invention consists of a lever or levers, switch or switches, or 
other suitable means, singly or in pairs, moving horizontally, vertically, 
or at any desired or suitable angle, connected with the signal posts or 
apparatus in such a manner that, being acted on by the wheel or wheels 
of the engine, or first carriage of the train (when the engine does not 
precede the train), by that of any carriage of what kind soever used on 
railways, by some part or parts of the engine or carriage, or by some 
suitable addition made to such engine or carriage, the lever or levers, 
switch or switches, or other suitable means aforesaid will, when the 
engine, train, or carriage is approaching a station or terminus cause 
the ‘‘ danger " signal to be made at the distance or other signal posts, as 
determined on, at each end of the station, at the approaching distance 
post or other post or place at the terminus, and remain till in its 
onward progress it arrives at the distance post at the other end of the 
station, when it changes the signal it previously made to “ all right,” or 
such other as may be determined on for the guidance of the engine 
drivers and others. The invention indicates at all times in the terminus, 
station, or other place appointed for the purpose to the person in charge 
the signal made, and calls his attention to any alteration that may be made 
in it. It also affords him the means without leaving his station or office 
of instantaneously marking the danger signal when an engine, train, 
or carriage is being shunted, or when any obstacle may be on the line 
of rails which would risk the chance of accident or collision with a 
following engine, train, or carriage, and of altering it to “all right ” or 
other signal as aforesaid, when the line isclear, The invention can be 
made by acting on a “ tell tale" clock, to register the times when the 
danger signal is made and altered, thus inducing a sharper look out on 
the part of the drivers and others for the signals, from a knowledge 
that a signal made at any time can be proved with certainty, and con- 
sequently that there is no room for conflicting testimony between 
the signal man as at present, and the engine drivers and others in cases 
of collision or other accident, as to whether the proper signal was 
made by one and neglected by the others, or vice versa. The invention 
is also applicab e to tunnels, deep cuttings, sharp curves, or such other 
places as it is particularly requisite to protect from risk of collision or 
accident. 


Ciass 3.—FABRICS. 


Including Machinery and Processes for Preparing, Manufacturing, 


Printing, Dyeing, and Dressing Fabrics, &c. 


1671. James Forp, Preston, Lancashire, and Peter KNowues, Bolton-le- 


Moors, Lancashire, ‘‘ Machinery for cleaning and preparing cotton and 
other fibrous substances,""—Dated 16th July, 1856. 

This invention consists, First, in the application of machinery, instead 
of manual labour, for batting or striking cotton or other fibrous sub- 
stances, in order to loosen or remove the impurities mixed therewith ; 
and, Secondly, in the application of a revolving roller covered with teeth 
or projections, and placed between two sets of feed rollers, to prepare the 
fibrous material for the beater of the blower or other machine of the like 
nature. 


1675. Davip Bow1as, Reddish, Lancashire, ‘‘ Throstles and doubling frames.” 


— Dated 16th July, 1856. 

This invention relates to well-known machines called throstles and 
doubling frames, and particularly to those parts of such machines called 
the spindle and flyer, and consists in the particular arrangement, con- 
struction, and use of such parts, the novelty and improvemen’ of which 
are entirely dependent upon their peculiar combination. The patentee 
employs a spindle (which is not driven as in ordinary machines, nor is it 
fixed and stationary as is some well-known machines), the lower end of 
which is somewhat stouter or thicker than the upper portion. The lower 
end of the spindle is supported in a step-piece in the copping or lifting 
rail. The upper part of the spindle is provided with a “ braid” or plate, 
upon which the bobbin is placed, and with which it runs, as required, by 
means of the rotation of the bobbin upon the spindle and its disc, The 
fiyer is of the inverted form, that is, having its arms extending upwards, 
and which may either be furnished with eyes or crooks for the passage of 
the thread, or provided with a light ring for the same purpose. The 
fiyer is mounted at the upper end of a tube surrounding and supporting 
the spindle, and of about one third its length, and is driven by means of 
a “whirl” or pulley cast or fixed upon it, and revolves in boulster or guide 
rails above and below the driving wheel. The lower end of the spindle 
is provided With a drag-band passed around it, in order to equalise the 
drag or pull as required. This i» proved arrangement of spindle and 
flyer will be found to be most important in doubling yarns or threads, as 
they may run ata greatly increased speed, and the drag will be more 
regular and steady with the use of only about one-third of the power 
required for driving, and also affording an increased facility in doffing or 
removing the full bobbins of yarn when required. 


1677. Joun Henxry Jonnson, Lincoln’s-inn-fields. London, “‘ Circular looms,” 


—A communication from J. N. Powret, Troyes, France.—Dated 16th July, 


This invention relates to certain improvements in the construction, 
arrangement, and mode of working the sinkers of circular looms or knit- 
ting frames, and cannot be described without reference to the drawings. 
The patentee claims, First, the general constructions and arrangements 
of circular looms as described. Secondly, the systems or modes whereby 





the sinkers are made to effect the several operations of looping or undu- 
lating the thread, depositing the same under the barbs of the needles, 
and the pushing of the loops over the barbs in circular knitting frames, 
as described. Thirdly, the peculiar construction and arrangement of 
sinkers as described. 
1681, HENRY BraGo, jun., Belfast, Ireland, “ Drying air, and in machinery 
for stretching, drying, and finishing fabrics.”— Dated 17th July, 1856. 
This invention consists, First, in drying air by causing it to pass 
through tubes or chambers surrounded by cold water, or cooled by other 
means, in order to condense the moisture of the air before it is conveyed 
to the heating apparatus or otherwise disposed of, and when the tem- 


perature of the air to be dried is very low it is desirable to warm it foal luding Agricultural Engines Windl 
’ 


slightly before it is caused to pass through the tubes or chambers, by 


deposited on a table, and this table is gradually lowered when a sufficient 
quantity of fabric has been folded down and measured. As it is requisite 
to keep one selvage of the fabric true, the inventors apply a small fan 
at one end of each spout, which is made to revolve by the air when the 
fabric does not come true; and this fan in revolving gives motion to 
a pinion acting on a rack made on the straight edge, thereby taking the 
straight edge with the fabric towards the line of the selvage. This 
motion may also be accomplished by an apparatus similar to the weft 
fork used in looms for weaving, or by other means.— Not proceeded with. 


Ciass 4.—AGRICULTURE. 
Implements, Flour Mills, 





Manures, &c. 


hich tt i e is lensed. Secondly, to an improved compound S ” 
ee et ee 7 ° ~nogpe 1896. Wrtt1am Cuvrcnu, Birmingham, and Henry Waiting HAmtyy, Bir- 


stenter frame, for stretching, drying, and finishing two or more pieces of 
fabric simultaneously, parts of which are applicable to stenter frames of 
the usual construction. The latter part cannot be described without re- 
ference to the drawings. 

1682. Freperick ANDREW, and SAMUEL ForseLL, Manchester. ‘‘ Apparatus 
for sizeing, stiffening, dressing, and polishing yarns and threads.”— Dated 
17th July, 1856. 

The inventors impart a to and fro or elliptical motion to the brush by 
cranks or other suitable mechanism, so that, when the brush is applied 
to the yarn or thread, the bristles or other materials of which the brush 
is made, enter gradually between the yarns or threads, and, after having 
been drawn through or along the yarns or threads, the brush is drawn 


mingham, “Constructing or building hay or other ricks.”—Dated 13th 
August, 1856. 

This invention consists in employing internal shafts or flues, either 
vertical or horizontal, which have for their object the ventilation of the 
ricks, and the prevention of overheating and other injurious effects which 
the want of ventilation frequently gives rise to. The patentees construct 
a series of horizontal flues or shafts on the foundation on which the rick 
is to be built. The said shafts or flues converge to the centre, and ter- 
minate in a vertical flue or shaft. About this system of shafts or flues 
they construct or build the rick. Where it is deemed necessary they 
insert horizontal flues at different levels in the rick, the said flues enter- 
ing into the central flue or shaft. 


out, so that the return stroke may be made without acting on the yarns z : - “ 
‘4 1900. ALrrep Priest and Witt1am Wootnoves, Iron Works, Kingston-on- 


or threads. By this means the action of the brush is similar to that 
produced when it is worked by hand, and less injury is done to the yarns 
or threads than by the machinery hitherto employed. In polishing 
yarns or threads in the hank they propose to apply a circular brush or 
other agent for putting an additional quantity of size on the yarns or 
threads during the operation of polishing.—Not proceeded with. 

1694. Peter Hvupert Desvienes, Lewisham, Kent, ‘‘ Machinery for 
scutching or heating flax, hemp, &e.”— Dated 18th July, 1856. 

In carrying out this invention the flax, hemp, or fibrous material, is held 
by hand, or otherwise, and is moved towards or from the beaters by grooved 
rollers or otherwise. The blades or beaters used according to this in- 
vention are mounted on axes, which are carried by endless chains or 
bands, or on the periphery of a rotary cylindrical frame, and the 
beaters are caused to rotate or vibrate with their axes, when they come 
opposite to where the flax or fibrous material is held, by means of fixed 
racks, into which the teeth of pinions (fixed on the axes of the beaters) 
take, and by which the axes of the said beaters are caused to rotate 
quickly, and beat the fibrous materials. 

1696, Wiit1am Brrvers Brrxey, Upper Rawfold’s Card Works, Cleckheaton» 





Thames, “ Horse hoes.”—Dated 14th August, 1856. 

This invention has for its object improvements in horse hoes made 
with hoes or cutting parts affixed to stalks and levers, rising and falling 
independently of each other, and consists in arranging the bar which 
carries the hoe levers in such a manner that its distance from the land 
can be adjusted while the hoe is travelling, first to set the hoes or cutting 
parts in a more or less oblique position, as the hardness of the ground or 
nature of the work may render necessary; and secondly, as the arrange- 
ment admits of either one or both ends of the bar being raised or 
depressed at pleasure, sloping ground, or side hills may be hoed with 
equal precision in depth as on the flat. For this purpose the axes or 
standards to which the ends of the bar are attached are capable of being 
moved up or down in the frame at either end, by means of suitable 
lifting apparatus provided for the purpose. 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 


ments, Glass, I’aint, House Fittings, Warming, Ventilating, &c. 


near Leeds, “ Filleting and fixing pointed teeth in the fillets used in the 
1898. Rrcuarp ArcHIBaLD Broomay, Fleet-street, London, “Manufacture 


preparation of flax, tow, hemp, &c.”—Dated 18th July, 1856. 

In this invention the fillets are each made of two layers of sheet- 
iron or other strong metal, having between them one or more thicknesses 
of a soft material, such of canvas, paper, or other yielding substance. 
The holes to receive the pointed teeth are punched through the two 
layers of sheet metal, and through the soft substance between them. 
The holes at the back end of each tooth are upset, or pressed up, or 
spread at the back of the fillet. The holes are punched in an inclined 
direction through the fillets, in order that the teeth may be inclined to 
the surfaces thereof. 

1698. Jean GERBER, Mulhouse, France, ‘‘ Improvements in printing, dye- 
ing, or impregnating fabrics, yarns, and threads, and in preparing 
metallic and other powders to be used for these purposes.”—Dated 18th 
July, 1856. 

This invention consists in printing woven fabrics With a metallic pow- 
der mixed with a suitable vehicle, such as albumen. The inrention also 
consists in a method of preparing certain metallic and other powders 
suitable for printing or dyeing fabrics and yarns. To obtain the powder 
of tin a solution is taken of the sulphate, hydrochlorate, or other salt of 
the protoxide of tin. The tin is then precipitated, by plunging plates of 
zine into the solution in the usual well-known manner, But what is 
new and indispensable for the success of the process is that the liquid or 
the plates must be kept in a state of strong agitation till all the tin is 
precipitated. It is then suffered to stand, the supernatant liquid is de- 
canted, and the powder is washed several times with water. A certain 
quantity of alkali, soda, potash, or ammonia, is then added to the washed 
powder, This addition of an alkali to the metallic powder is new and 
necessary for the success of the process. The powders of copper and 
bismuth are prepared in the same manner: but, as these metals are 
sensibly dissolved in alkalis, the inventor substitutes for these, in the last 
operation, the sub-borates, and especially the sub-borate of soda or 
borax. As the powder of copper oxydises readily, it must be dried shel- 


of artiticial stone and building and paving materials.”—A communication. 
—Dated 14th August, 1556. 

This invention consists in the manufacture of an artificial stone—of a 
fire-brick or refractory building material—and of an asphaltic-stone. 
These compositions are manufactured in the following manner :—The 
artificial stone is manufactured by mixing in either a hot or cold state, 
and in moulds (or otherwise) lime, ashes or cinders from wood or other 
material, a pulverised earthy oxide, or oxide derived from clay or natural 
stone, with water and sand. The aforesaid earthy oxide is obtained by 
treating clay or natural stone by heat, and disengaging the water and 
gases contained therein, when the oxide of the stone or clay will be 
obtained, serving as a cement or flux, and chiefly giving the desired 
colour to the artificial product with which it is mixed. This oxide gene- 
fally differs from that of the earth or stone from which it is derived. 
The oxide and ashes are first mixed up and saturated with water, and the 
sand then added. The asphaltic stone is manufactured by substituting 
an asphaltic oxide of the sand, and adding dried powdered peat, or other 
fuel. The fire- brick or refractory building material is manufactured by 
combining an earthy refractory oxide with sand. Mosaics and artificial 
marbles may be produced by combining two or more compositions manu- 
factured as described, and by employing pressure.—Not i 


1904. Jamzs Banneur, Bedford-circus, Exeter, “Manufacture of name and 


sign plates, boards and slabs, door and house numbers, street uames, tomb- 
stones and monumental slabs, and inscriptions, by substituting earthenware 
or porcelain instead of the materials now in use for the above-named 
articles.’—Dated 14th August, 1856. 

This invention consists in moulding or forming of earthenware or 
porcelain, and then properly burning or firing the articles above men- 
tioned.— Not proceeded with. 





CLass 6.—FIRE-ARMS, &c. 


tered from the contact of air, or in a current of hydrogen gas, or of Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 


any other gas not possessing an oxydising property. It is then raised to 
a high temperature, and, after this operation, the air has no longer any 
influence upon it. The sulphurets, phosphurets, cyanurets of lead, cop- 
per, bismuth, and other metals, are obtained in the moist way by pro- 
cesses well known in chemistry ; but in this state, or when dried at an 
ordinary temperature, they are not easily susceptible of taking a metallic, 
nacreous, or silky lustre. In order to give them the desired quality, the 
inventor has found it necessary to heat them to a high temperature, but 
not high enough to melt or agglomerate them. In this state they pos- 
sess all the properties of the simple metallic powders. The invention 
also consists in a method of giving a lustre to the yarns after they have 
been printed or dyed. The yarn, while still moist, is caused to pass 
round rollers heated by steam or otherwise, in which rollers are formed 
V shaped grooves. The yarn afterwards passes between bands of 
leather, and, by the friction of these bands of leather, the metallic lustre 
is obtained.— Not proceeded with. 

1700. Joun Armour, Renfrew, N.B., ‘ Bleaching, washing, or cleansing 
textile fabrics and materials.”--Dated 19th July, 1856. 

In modifying a common dash-wheel according to this invention, the 
circumferential portion of the wheel case or chamber is made double, or 
with a jacket in the form of an annular casing. The axle or shaft of 
the wheel is made tubular, for the purpose of admitting steam, hot-air, 
or hot water through it to the enveloping casing, so that the wheel may 
thus be kept constantly heated to a high temperature if necessary. The 
heated current is passed into the shaft by a stuffing box, suitable 
thoroughfares being provided for the conveyance of the heated current, 
either into the annular casing, or into the internal divisions of the 
wheel, or into both. With a contrivance of this kind, the acids, 
alkalies, bleaching stuffs, and cleansing ingredients are kept hot, thereby 
aiding the cl ing and bleaching process very materially.—Not pro- 
ceeded with. 

1702. Witttam Norton, Oldham, Lancashire, “Self-acting mules, and other 
ee of the like nature, for spinning and doubling.” —Dated 19th July, 
18 

In self-acting mules of the ordinary construction the shaper rails are 
generally made of a solid piece of iron, of such a form that 
when the finger of the sector runs over it the fallers which are 
connected with the sector rise and fall, thereby distributing the yarn on 
the spindles to build the cops. Now this invention consists in attaching 
a flexible bar of iron or other metal to the shaper rail, by means of 
regulating set screws and nuts, or other equivalent agents, in such a 
manner that it can easily be adjusted to the form required. By this 
arrangement the shape of the cop may be varied, and repairs may be 
made with facility. 

1703. James Ryp3e, and Dante. Baytiey, Bolton-le-Moors, Lancashire, 
“Apparatus for folding and measuring fabrics.”—Dated 19th July, 1856. 

The nature of this invention consists in the application of two 
chambers, in which a partial vacuum is formed alternately These 
chambers are furnished with adjustable spouts placed at the distance 
apart at which it is desired to measure the fabric. The fabric is guided 
between rails fixed into the ends of two vibrating levers. When the 
machine is at work, the fabric is conveyed alternately over each spout, 
through which openings are formed for the admission of air. When 
the partial vacuum is formed in one of the chambers, the fabric is 
drawn over the said openings, and held by the current of air until the 
guide rails have commenced their motion towards the other chamber, at 
which time a holder is brought down against a straight edge to hold the 
fabric. Each chamber acts in the same manner on the fabric, which is 








ments of War or for Defence, Gun Carriages, §¢. 


1903. Witxr1am MorGan, Gloucester-terrace, Hyde-park, “Manufacture of 


guns and mortars.”—Dated 14th August, 1556. 

In carrying out this invention separate parts are forged or formed 
into rings, and their soundness being ascertained by rough boring the 
ends, are turned into male and female V's made accurately to fit each 
other to gauge, and be brought to perfect surfaces; or to within a reason- 
able approach thereto. The hollow cylinders thus formed and made to 
fit into each other are to be placed and held together, with their joints in 
perfect contact, and laid within a convenient furnace, or such other ap- 
plication of heat as will raise the parts to be joined to a welding heat, 
and in order to ensure the perfect union of the metal, contact of the 
several surfaces under heat must be assured by means of great pressure 
in the direction of the axis of the cylinder, and bearing equally round the 
surfaces or V's which are to be joined, so as thoroughly to unite them 
when they shall have reached a welding heat. It is thus sought, not 
only to be able to make a gun in parts, but to effect the welds thoroughly 
so that by the perfect contact of the surfaces, and the impossibility of 
scale being formed, or of dirt being introduced during the process, per~ 
fect di shall be obtained. 





1913. Wixt1am Tranter, Birmingham, “ Fire-arms.’—Dated 16th June, 
1856. 


This invention consists in adapting and applying to revolving fire-arms 
several kinds of single action locks; also, several kinds of double action 
and treble action locks; also a method of arranging such locks in the fire- 
arm, by turning out the cavity in the body or frame for the works, by 
means of a lathe ; also, several kinds or combinations of levers or mechan- 
ism for forcing the bullets into the chambers of revolving fire-arms. 
The first part of the invention may be described as follows :—The cock 
or hammer will be raised by the thumb of the right hand, and may be 
placed in the middle or on the side of the fire-arm. When on the side, 
a tumbler must be used in combination therewith. The lifter for turn- 
ing the chamber is intended to be placed in the cock or tuinbler, or in a 
lever in connection with the cock. The trigger may be placed before or 
behind the cock or tumbler. The stop for the chamber may be made in 
connection with a lever or trigger, or with both, or working in connection 
either with the cock and trigger, or with a lever and the cock. The 
second part of the invention may be described as follows :—The cock or 
hammer may be placed in the middle of the body or frame, or on the side 
thereof, and may be lifted either directly by the thumb, or by the finger 
pressing against the trigger. When lifted by the thumb it is discharged 
as in an ordinary pistol, but when lifted by the trigger it is discharged as 
soon as lifted. In order to effect the above movements, the catch moving 
in the trigger is formed with a kind of hook at its upper end to act on & 
suitable projection on the cock. The cock or tumbler is formed with 
bents or notches as an ordinary cock or tumbler. Another kind of catch 
is made to fall into the said bents or notches, similar to that for the 
double trigger described in the specification of a patent bearing date the 
28th January, 1853, but pinned in the body or frame instead of in the 
trigger, the trigger acting against the catch to discharge the piece. The 
catch may also be attached to the cock instead of to the trigger, and 
may be differently shaped for working in connection with the trigger 
instead of with the cock. Another description of catch may be attached 
to the trigger, which would discharge the piece by moving towards the 
pin on which the cock moves, instead of from it, as with the double 
trigger before referred to. The third part of the invention may be de- 
scribed as follows : The cock or hammer may be raised, either directly 
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by the thumb, or by means of the double trigger in the former patent, 
and acting in connection with the catch above described, placed in the 


body or frame, in addition to the catch acting in the double trigger. | 


The catch pinned in the body or frame may be made to act, either in | 919. Arrxawper 


connection with the cock or with the double trigger, and may be acted 
upon by either of the triggers forming the double trigger. The cavity in 
the body or frame in which the works are intended to be moved may be 
turned out by means of a lathe, instead of by the usual method of chip- 
ping and filing. For this purpose the body or frame is fixed upon a 
plate, and the cavity turned out in the usual mode of turning. The last 
part of the invention consists of a lever placed on either side of the body 
or barrel, but in either case near the top square of the barrel, and con- 
nected with a forcer for the bullets, by means of a swivel pin or slot, or 
by a combination thereof. 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

1889. ARMAND KIEUPAYROUX JANET, Perigneux, Dordogne, France, “‘ Appa- 

ratus for taking measure of cvats.”—Dated 12th August, 1856. 

The object of this invention is intended to give to the tailor the 
exact shape of the figure of a man, for the perfect cutting out of cloths. 
As to those parts of the garment susceptible of moditication, according 
to the exigencies of fashion or the caprice of the wearer, it allows full 
scope to the skilfulness and good taste of the tailor. The result of very 
long researches, it solves by its simplicity one of the greatest difficulties 
in the art of tailoring. A few bands fastened together with a nut and 
screw of pressure form the whole apparatus, which cannot be described 
fully without reference to the drawings.— Not proceeded with. 


Ciass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
‘urifying Apparatus, &c. 
1883. GEORGE ANDERSON, Queen’s-road, Dalston, London, ‘‘ Taps “or valves 
for regulating the passage of gas.”—Dated 9th August, 18/6. 

The object of the invention is to produce taps or valves which shall 
afford a large thoroughfare, be easily worked, and little liable to get out 
of repair, which may also be arranged in a simple manner to connect 
any number of purifiers, so that the crude gas will at all times be 
admitted to the foulest purifier first, and through the rest in succession, 
in al! cases being finished in the cleanest vessel last, irrespective of the 
position of those vessels in the range of puritiers. By means of the 
improved taps or valves this object is accomplished, simply by one valve 


for each purifier, whereas according to the ordinary arrangement of 


valves four times the number are required to effect the same changes, 
thereby entailing great extra expense in first cost, also in repairs besides 
being complicated to work. The invention of improvements in the con- 
struction of taps or valves for regulating and altering the direction of 
the passage of gas refers to taps or valves which, in the seat, and in the 
motion of the plug or diaphragm, are somewhat similar to what is 
known as a four-way tap, that is to say, it is internally of a cylindrical 
or conical figure, and has four or more openings of communication, any 
adjoining two of which may be placed in communication. This the 
patentee effects in one case by a thin partition fitted to the seat, in the 
manner of the plug of such taps, and which, on being turned, alters the 
passage of gas as required ; this altering or regulating part being only a 
thin diaphragm or partition, the part in contact is not liable to stick or 
set fast, or so soon to become useless as ordinary four way cocks or taps. 
The ends of the cylinder or conical seat are closed by the ends or solid 
parts of the plug. These parts occupy the entire area of the chamber at 
each end, and being accurately fitted, no part of their bearing surface is 
subject to the prejudicial action of the gas. By this arrangement of the 
parts of the valve it answers the purpose now commonly performed in 
gas works by the application of three rack valves, to shut off, and also to 
pass a vessel or to connect combinations of not more than two purifiers 
or other vessels. By another arrangement, and employing two or more 
diaphragms, any two of the openings in the seat at right angles can be 
placed in communication, and this arrangement of the parts of the 
valve will be found convenient in gas works in connecting together com- 
binations of more than two purifiers, When so employed each valve 
will answer the purpose of four rack valves, that is to say, three, four, or 
more single or double purifiers may be so arranged that any one of the 
four can be made first, second, or third, and so on, whereas by the appli- 
cation of common valves, four times the number of valves are required 
te effect similar changes. By another position of the valve the course 
of the gas can be diverted by the space other than between the 
diaphragms. In all cases the diaphragms are comparatively thin, and 
the edges with small bearing surface with a view to obviate adhesion to 
the valve seats. Valves of this construction also permit a larger 
thoroughfare than the ordinary valves or taps before alluded to. Means 
of lubricating the valves at top and bottom are provided in such a 
manner that the oil is not permitted to escape from the bearing intended 
to be oiled into the body of the valve. When large valves of this 
description are used it may be necessary to employ wheel and pinion 
gear, for the purpose of multiplying the power. 





Ciass 9.—ELECTRICITY.—None. 





Cass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 
1813. Pierre Marte Josern Cuampiant, Rue de Lanery, 
—Dated 3ist July, 1856. 

This invention consists in passing a current of air, gas, or vapour. 
through glass when it is in a fluid state. For this purpose a platina pipe 
is caused to descend to the bottom of the pot in which the glass is con- 
tained, and the air, gas, or vapour, is forced through the pipe by a pump 
or other suitable apparatus. By these means the glass is perfectly 
mixed, and, in sume cases, its colour is improved: for example, in the 
case of glass made with sulphate of soda and charcoal. If the charcoal 
is in excess it colours the glass, and this colouring can be removed by 
forcing air through it. By forcing air, gases, or vapours, through 
coloured glasses, the degree of oxydation of the colouring metals can be 
altered so as to produce the tint required. 

1815. Taomas Wicxstrep, Coleman-street, London, “ Separating sewage 
= matters from water or fluid mixed therewith-’—Dated 31st July, 


Paris ‘“ Glass.” 


In carrying out this {invention the waters or fluids are raised into 
suitable cisterns or reservoirs situated at suitable heights above the 
filtering apparatus, and the means resorted to for raising the fluids are 
endless bands or chains of buckets, which deliver the fluid into the reser- 
voirs or cisterns. From the bottom of each of the cisterns or reservoirs a 
pipe or pipes descend, according as one or more filtering apparatus may 
be applied to each cistern or reservoir. In each supply pipe is a cock to 
shut off the supply. The filtering apparatus used is arranged suitably 
for being moved under and from the supply pipe, and for being moved 
on a railway below, by which, when a filter becomes full, it may be 
readily removed, and another apparatus brought into position to be 
filled. It is preferred to have the cisterns or reservoirs at different 
elevations, and to supply the fluid first to a filtering apparatus from the 
lowest cistern or reservoir ; then, as more pressure or greater column is 
required, the supply is changed from the lower to the higher cistern. 
The filtering apparatus used consists of a series of planks or surfaces of 
wood, in both sides of which numerous grooves are cut, and it is 
preferred that these surfaces should be of a square form, with a 
hole through the middle, in and through which a bush of metal is 
fixed, which aids in fixing a cover of gauze or perforated metal and 
& surface of woven fabric on either side of each of the planks, the 
outer edges of the gauze or perforated metal and the woven fabric 
being fixed to the outer edges of the planks. Several of these 
planks or grooved surfaces are placed one on the other, and are 
securely held together between a top and bottom plate or frame of 
metal, in the upper one of which is an air tube and cock for the 
Passage away of air. Between each pair of planks or grooved sur- 
faces is a frame, the inner surfaces of which are inclined or bevelled 
to facilitate the frames being removed from the moulded matters 
separated from the water or fiuid passed into the filter, The top 





and bottom frames or plates are held together by rods and cotters 
and the sides of the frames are held together by rods and screw 
nuts. 


TotnavuseEn, Duke-street, Adelphi, London, “ A new and 

improved ficxible pocket umbrella, being likewise applicable to common 
and other sticks, canes, &c.”—A communication from L. A. Mangin, Paris, 
—Dated Ist August, 1856. 

This invention relates to umbrellas with folding ribs, and jointed 
handles, or fixed by rings and screws upon common and other 
sticks, canes, &c. The invention cannot be described without 
reference to the drawings. 

1823. Evetne Perre Cugvatier, Brussels, 
Ist August, 1856, 

This invention consists in manufacturing leaf tobacco into cigars in 
certain moulds and presses, the latter of which the patentee terms 
“ presse-cigares." The mould for the manufacture of the interior of 
the cigar is made of composition, plaster, or of any other absorbent 
substance, or of metal. It is formed in two pieces, each represent- 
ing the hollow of a semi-circle, and of the shape of the cigar, 
The two sides of the hollow are chamfered, and the mould is kept 
closed when necessary by a spring clasp or clamp. 


1824. RicuarD ALBERT TILGHMAN, Philadelphia, U.S 
or centrifugal machines.”— Dated Ist August, 1856. 
This invention consists in effecting the removal of the solid matter, 
and the cleansing of the filtering fabric while the machine is in motion, 
by reversing the surfaces of the said fabric, so that its inner surface on 
which the solid matter collects is turned outwards at pleasure, and thus 
allows the solid matter to be thrown off by the centrifugal force. The 
way of effecting this reversal of surfaces may be varied. 
1827. OtiveR Lone, Cornhill, 
Dated 2ud August, 1856. 
This invention consists, First, in a peculiar combination of apparatus 
for holding the handles of several knives securely between narrow 
boards by means of moveable stops and thumb screws; and, Secondly, 
the invention consists in combining a suitable holder for knives with a 
knife board or boards on which the knife blades are to be cleaned, in 
such manner that the blades of the knives may be laid flat side by side, 
and be securely pressed down by mechanical means on the surfaces of 
the knife board whilst one side of the blades is being cleaned? and then, 
without taking the knife handles from between the narrow boards or 
holders, the whole of the knives may be reversed on the surface of the 
knife board by one movement (after the holder has been unfastened from 
the knife board on which the blades are cleaned) and the reverse sides of 
their blades cleaned as before. 
1828. RicHaRD ARCHIBALD BRooMAN, Fleet-street, 
of artificial fuel.”—Dated 2nd August, 1856. 
Whereas certain vegetable and mineral combustible substances possess 
properties of a different and (sometimes) contrary nature, which render 
them more or less adapted, as the case may be, for general or special 
employment for fuel, how by means of the present invention the favour- 
able qualities of one kind may be turned to account to make up for what 
may be undesirable in another kind ; and the invention consists in taking 
two or more different descriptions of fuel, reducing each sort separately 
to a state of impalpable powder in small particles, and then mixing them 
together in the desired proportions, the mixture being afterwards baked 
or burnt into fuel. The distinctive feature being to reduce the materials 
to a powder before mixing them, instead of first combining them and 
then reducing them to powder, which has been hitherto practised, but 
which plan has been found not to answer for all kinds of fuel, as some 
are more readily reducible than others. In the compound fuel manu- 
factured according to the present invention what may be deficient in 
density, richness of carbon, or porosity in one is supplied by the presence 
of such qualities in others. 


Belgium, “ Cigars.”—Dated 


,» ** Hydro-extractors 


London, ‘Mechanical knife-cleaners.”— 


London, ** Manufacture 


1829. Triomas DonkiN, Bermondsey, Surrey, “ Glazing of paper.”-—A com- 

munication.—Dated 2nd August, 1856. 

This invention consists in a method of wetting paper, and then passing 

it through glazing rolls. It cannot be fully described without reference to 
the drawings. 

1833. Cuartes Gustavus Gorrerrrev, Charter-house-square, London, 
* Lithographic printing in oil and varnish colours and on glass, wood, 
papier-maché, marble, metal, porcelain, or any other material that offers a 
suitable surface.”—Dated 4th August, 1856, 

The inventor prints as many colours, as also metals, as bronze, 
silver, or gold, in successive operation, as a subject may require, on 
paper which has undergone a preparation with various gums in- 
vented by him for this purpose. After being printed the paper is 
fixed by rubbing to the glass, or to any other material that presents 
a good even surface, and the paper is easily removed by being 
pulled off in a damp state during the complete printing of colours 
and metal sticking to the glass, &c. Hitherto only one black litho- 
graphic or copper plate printing has been fixed to glass, &c., in the 
usual manner with paste, and it has then been coloured by hand, instead 
of which the improved process transfers to glass, &c., 8 or 10 printings 
all at one time, and produces a far superior and novel article. The 
printing, almost immediately after being transferred, is so solid that any 
varnish or colour for coating may be applied to it without injuring the 
design.— Not proceeded with. 

1834. Nrcotas Capiap, Rue de le Odéon, Paris, 


“The application of centri- 
fugal force for purifying liquids.” 


—Dated 4th August, 1856. 

This invention cannot be described without reference to the drawings. 

1837. Taomas Barnasvs Dart, Dublin, “Manufacture of cast iron pipes.” — 
Dated 4th August, 1856. 

This invention has for its object the forming of spigot and faucet ends 
upon cast-iron pipes, true enough to make “ metal to metal” joints with- 
out turning and boring. Chills or iron moulds are made of suitable 
dimensions and angles to form a spigot at one end and a faucet at the 
other end of cast-iron pipes. They are placed upon the pipe pattern, 
and moulded therewith; and when the pattern is removed from the 
sand, the spigot and faucet chills are to be returned to their respective 
places, and the metal being poured into the mould, a pipe is cast with a 
spigot at one end and a faucet at the other, which would, if the pipe 
were broken to allow of them being brought together, most accurately 
fit “metal to metal ;” consequently, when a number of such pipes are 
made they would fit spigot into faucet in a continuous manner, and the 
accuracy of this joint is found to be such that by simply wetting the 
surfaces to be united, and driving them home, they rust up in a few 
days and form a perfectly steam tight joint, requiring several hundred 
poundson the inch to separate. But generally the joints for gas and water 
purposes may be made by applying a luting of red lead or other suitable 
material, and in some cases tar will be found to form a sound and 
durable joint. 

1840. Henry Watkxer Woop, Briton Ferry, Glamorganshire, “ Manufac 
ture of fuel and a mode of preserving coal and coke and other fuel.”— 
Dated Sth August, 1856, 

This invention relates to a former patent dated 7th December, 1850, 
and the further improvement in the manufacture of fuel is as follows: 
that is to say, the patentee follows the directions contained in the before 
mentioned specification, but when the coal or coke is made hot, as de- 
scribed, he takes care that the coal or coke is made perfectly dry as well 
as hot, because he has ascertained that coal or coke may be made hot 
without being also rendered perfectly dry. With respect to the new 
mode of preserving coal, coke, and other fuel, he has discovered that 
coal or coke in its ordinary state and other fuel may be preserved from 
decomposition and deterioration by being enclosed in a lump or block of 
either of the preparations or mixture described in the specifications. 
He has further discovered that blocks or pieces of ordinary coal or coke 
and other fuel, such as wood, charcoal, and similar substances, may in 
like manner be preserved from decomposition and deterioration by being 
covered with either of the preparations or mixtures described in the 
specifications, or simply with pitch, coal, tar, rosin, or other pitchy, fatty, 
resinous, or other similar preparations or mixtures adapted for fuel, 
which will exclude the air, and form a covering over the blocks or 
pieces of fuel intended to be preserved. These preparations or mixtures 
may be applied to the blocks or pieces of fuel so intended to be pre- 
served, by immersing the blocks or pieces of fuel in either of these pre- 
parations or mixtures whilst the same are in a fluid or melted state or 
the prep ion or mi in such fluid or melted state may be applied 








to the said blocks or pieces of fuel by means of an ordinary tar or 
other similar brush, 


1842. Cartes Freperic Vassgrot, Essex street, Strand, London, “ Ma- 
chinery for cutting nuts, screws, and pieces of polygonal shape. "A com- 
munication from N. Marchal and A, Oger of Epernay, France.—Dated Sth 
August, 

This invention consists in cutting all the sides of several nuts or 
regular polygonal pieces at the same time, also of tapping or worming 
the nuts and cutting the screws on bolts or pins in the same machine. 
The frame of this machine supports the several working parts, and on 
which is mounted a plate. This plate has on its surface six small 

pindles ( g the hine to be made for a hexagon nut or piece) 

and on which are fixed the working tools, which, in their rotation take 
away the parts which are presented to it. On these said spindles are 
fixed small bevelled wheels gearing into a crown wheel receiving its 
motion from another pinion fixed to the driving shaft, In the centre of 
the frame is placed a vertical shaft receiving a screw bolt or rod which 
bears the nuts to be cut, and which may be placed one upon the other. 
This vertical shaft receives an ascending motion by means of a lever, 
endless screws, and cog wheels in communication with the said driving 
shaft. Above the frame, and supported by uprights fixed to the said 
frame, is a cross bar with four branches or arms having a socket in its 
centre. This socket bears another socket fixed by screws, in which 
passes another rod, hollow at its end to receive the before mentioned 
screw bolt or red bearing the nuts to be cut, and keep them always 
perfectly in the centre notwithstanding the efforts of the cutting tools. 
This cross bar is hinged so that it may be lifted for the purpose of chang- 
ing the nuts, &c. The frame is prolonged horizontally, not only in reason 
of the main shaft, but also for utilising the said main shaft in the fol- 
lowing manner: when the machine is not employed in nut cutting, it 
may be used for turning the screws, as with an ordinary screw mandril 
lathe, by fixing on the end of the said main shaft a chuck or mandril, 
the frame having the necessary slide. It will, however, be necessary to 
ungear the nut-cutting part of the machine, which can be done in 
various well known ways. On the said vertical shaft placed in the 
centre of the frame is fixed a bevelled wheel, in which gears a pinion 
fixed on another horizontal shaft, for the purpose of giving to the said 
vertical shaft a circular motion, and on which shaft are fixed the nuts 
to be tapped or wormed. The screw tap is placed in another frame 
above the nuts, so that when the nuts receive a circular motion, it causes 
the tap to descend and form the screw or worm.—Not proceeded with. 

1845. ANDREW Siru, and Witi14M Smrru, Mauchline, Ayr, N.B., “ Ruling 

or delineating ornamental figures.”— Dated Sth August, 1856. 

Instead of the ruling or lining pens employed in the machinery de- 
scribed in the specitication of the original patent of Mr. William Smith, 
dated 14th November, 1853, small wheels or rollers are used in carrying 
out the present invention. By this substitution of wheels or rollers the 
ornamental work or device may be produced in colours other than water 
colours, as well as with water colours. For example, by the wheel or 
roller arrangement oil or varnish colours may be used, and the ruling or 
colour delineation may be performed upon oil colour surfaces as well as 
upon leather, cloth, and other surfaces. The present and secondary im- 
provements, as in the machinery already patented by Mr. William Smith, 
relate also to the securing of superior economy in the general process of 
ruling patterns in various colours, Thus in ruling a “tartan” pattern 
a separate roller or small wheel is applied for each repeat of the pattern, 
so that the adjusting mechanism for setting the whole at the required 
distances simply works over one repeat in the width of the traverse 
necessary to fill up or cover the whole surface which is under operation, 
instead of having but one wheel or roller to repeat the device and 
traverse the whole surface. By this plan, as in Mr, William Smith's 
former machine, the whole number of repeats upon the surface under 
operation is completed at once. The individual rollers or wheels are 
primarily adjusted or set to the proper distance asunder at the com- 
mencement of the work by a separate piece of fitting mechanism. 
When once so set to their starting parts each individual roller or wheel 
goes over its own repeat, and will then execute any extent of work to 
the pattern in hand without further adjustment.—Not 

1848. Joun Kerru, Eltham, Kent, ‘‘ Machinery for making envelopee,"-A 
communication.—Dated 5th August, 1856. 

The paper blank is fed into this machinery by hand, and creased by 
the descent of a plunger into the creasing box as usual. A partial ex- 
haustion is then effected under the creased paper, to hold it securely in 
the box while the plunger rises. The box is then traversed forward 
along suitable guides under a second plunger of peculiar construction, for 
the purpose of folding over the flaps or lappets of the blank and pressing 
them down previous to discharging the finished envelope from the 
machine. As the crease blank is carried forward with its flaps standing 
vertically or nearly so, out of the box, the end flaps meet elastic or yield- 
ing projections which turn the flaps inwards, and thus bring them under 
the second plunger. This plunger consists of a hollow rectangular frame 
fitted with sliding pieces which act in consecutive order, first turning 
inwards the forward side flap while the creased blank is moving into 
position, and then laying the end flaps over it. A pendent curved spring, 
which is caused to advance slightly by the pressure of the descending 
plunger turns over the fourth flap, and the plunger pushing aside the 
projections which turned in the end flaps then comes down on the 
envelope to give it the final pressure. Before this takes place the ex- 
haustion below the envelope is removed. ‘The plunger is also provided 
with an exhaust arrangement, by means of which the plunger when 
rising is enabled to draw up the envelope out of the box, The box then 
returns to be fed by a fresh blank, and the exhaust being cut off im- 
mediately the box has passed away, the envelope is then free to fall by 
its own gravity out of the machine. 

1850. Aveustus Pratz, Massachusetts, U.S., 
— Dated Sth August, 1856. 

The nature of this invention consists in a mode of producing from 
common rosin a solid soap suitable for scouring purposes alone, and 
which can be used as a substitute for ordinary soap, When the patentee 
combines with the said soap one-quarter or one-third of its weight of 
tallow or other fat soaps, the resulting compound is more solid and 
valuable than the yellow or rosin mixed soap in ordinary use. His ex- 
periments have proved that the syloic and pinic acids of rosin combine 
with soda in different proportions up to a certain point, and form soft 
adhesive compounds, and these are all within the proportion of soda used 
in ordinary soap making. These compounds, as is well known, attract 
moisture, and cause the soap to soften, so that it cannot be shipped to 
warm climates. But if more soda or carbonate of soda is added to the 
rosin in the process of manufacture of the rosin soap a former compound 
results, in which the acids become united to form subsalts with the soda. 
For this reason the rosin soap, when it is to be combined with soaps of 
the fatty acids, must be made by itself, and not as usual with a mixture 
of rosin and fat. Heretofore the so-called rosin soaps have contained s 
large per centage of water, while, by the improved process, this water is 
dissipated, so that a firm bar may be made of the rosin soap alone with- 
out the aid of fats. Thus formed, the rosin soap can be mixed with 
soap already prepared from fats to make English rosin or mixed soap, 
with the great advantage of thus forming a solid soap with a small pro- 
portion of soap prepared from tallow or fats, 

1852. ALFRED MitcueuL, Liverpool, Lancashire, “ Apparatus sang oe | 
and distributing advertisements, and for like purposes.” 

August, 1856. 

This invention consists of a box or case to contain a pile of card 
paper, or other like matters, to be delivered, and the face or side of the 
said box is prepared for displaying one or more placards, diagrams, or 
other objects. Two opposite ends or sides of the box rest on a board or 
table, while the bottom ends of the other two sides are left sufficiently 
open, to permit one at a time of the lowermost of the cards, papers, or 
other objects in the pile intended for distribution to slide out, when 
pressed against either at one side or otherwise by a moveable slide, 
actuated by a spring or other suitable contrivance. By means of @ 
handle in front, persons can withdraw one card at each pull of the 
handle, and so in like manner for any other object similarly meee, until 
the entire pile of the same is thus removed.— Not proceeded with. 


1853. See Class 1. 


1858. James Brany, Lage -haymarket, Newington-causeway, “ Sawing 
machinery.”—Dated 6th August, 1856. 





** Making soap from rosin.” 


This invention relates to improvements in the construction and 
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operation of various parts of the saw bench of that description of 
sawing machinery in which an endless belt of steel with a serrated edge 
is employed as the instrument for cutting. The saw table or bench is 
furnished with an adjustable centre block which, being mounted in a 
slot or groove, may be moved to and fro therein, and is provided with an 
arm for holdiiig the block or piece of timber, which may then be cut 
into segments: of circles of any given radius within the capacity of the 
holding arm. The timber to be cut is placed on the bench or table in 
front of the endless saw, and is kept against the saw by means of the 
holding arm, which, as the saw cuts away, is drawn forward by means of 
chains and weights, or by springs. When the saw is intended to cut 
planks from a straight balk of timber of any considerable length, the 
timber is drawn forward against the saw (as the latter cuts) by means of 
a weighted chain or cord. Another improvement consists of an im- 
proved construction of fence, which is moved forward when required by 
means of a parallel motion. The next improvement relates to the 
working of the saw, and consists in the following contrivances for 
steadying and grinding the endless saw, and compensating for any 
stretching or elongation of the belt in consequence of increased tempera- 
ture while in operation. ‘The endless saw belt is actuated by passing 
over two large pulleys, the peripheries of which being made slightly 
conical have a tendency to throw the cutting edge of the saw out of the 
right line. ‘To remedy this evil, the saw belt is made to pass over two 
guide pulleys, one placed above and the other below the bench. The 
surfaces of these pulleys being made perfectly cylindrical will correct the 
evil above-mentioned, anJ will not only guide or direct the cutting edge 
of the saw, but will steady the blade by preventing the vibration. In 
order to compensate for: ny elongation in the endless saw, in consequence 
of increased temperature during the operation of cutting, a tension 
pulley properly weighted is made to press against the belt, and ‘ighten it 
on the driving drums.— Not proceeded with. 

1863.. SamueL Kine, Brighton, Sussex, “ Spirit lamps.”—Dated 7th August, 
1856. 

This invention consists, Firstly, of improvements connected with the 
wind guard, in which the steadying pieces or fins usually soldered to 
the wind guard are dispensed with, and in licu thereof are put upon the 
outer air tube of the burner. By this arrangement the current of air 


which passes through the guard for the support of the flame is not | 


impeded by the fins or the solder by which they are attached to the 
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Fesruary 27, 1857. 





THE ENGINEER. 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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RalLs are in steady demand ; the quotations are equal to £7 15s, per ton, 

nett cash, free on board at Newport or Cardiff. Fishing pieces £8, and cast 

jion chairs £4 15s. per ton, free on board in the Clyde, Tyne, or Tees. 
Scotch Pig lnon has advanced from 73s. Gd. to 75s. perton for mixed 


numbers, viz., 3-Sths No. 1, and 2-5ths No. 3, G.M.B., f.o.b. in Glasgow. 
The stock on warrants is about 28,000 tons, and the shipments for the week 


guard; the flame is thereby rendered more intense, and burns more j 


evenly and steady than with the ordinary arrangement, Secondly, in 
forming a groove on the inside of the curtain of the nozzle, thus pre- 
venting the spirit going to the burner, which produces smell ; and of an 


extension of the curtain. Thirdly, of coating and lining the nozzle 


with tin, iron, or steel, to preserve the same and keep the air aperture | 


from getting larger, as is the case where brass is used. Fourthly, of 
the use of a cross piece or bridge for the support of the button holder, 
Fifthly, cutting the aperture in the air tube and the lower part of the 
cotton holder of an elliptic or other than square form. Sixthly, of 
riveting or otherwise securing the wood or other non-conducting mate- 
rial ysed in these lamps, to prevent the flame from heating the spirit in 
the reservoir below. Seventhly, of attaching a textile fabric to the 
lower part of the glass chimney, to prevent shaking, and lessen the 
liability of breakage from the pressure of the gallery. Also, covering 
the upper and lower parts of the pillars of lamps, when made of glass 
or other brittle materiel, the object being to prevent the fracture of the 
pillar or stem by the gripping or unusual pressure of the metal sockets 
in which they are fixed. Eighthly, in making the aperture for the 
supply of the spirit at the upper part of the reservoir so that it may be 
completely filled, Also fitting the tubular aperture with a screw cap or 
ground metal stopper, Also, making an aperture at the upper part of 
the reservoir for the more rapid admission of air to the interior of the 
flame, 


Mr. HALL AND rie PicnomiNa Process. — Mr. Hall claims, 

page 91, to be the * originator and inventor of the principle of boiling 
iron.” He mentions “ principle,” but he means the process of 
boiling iron—for how can a man invent a principle. He distinctly 
claims, however, in several places, to be the inventor of the boiling 
process, and asserts that Cort’s invention went no further than “ dry 
my ogee ll What are the real facts of the case, as demonstrated 
vy the publication of the specifications of Cort’s patents? We will 
detail them—probably to the astonishment of Mr. Hall. Whether 
Mr. Cort’s was, as Mr. Hall so positively asserts, a mere puddling 
process, may be gathered from the following extract from the patent 
of Cort of 1784:—*“ For the preparing, manufacturing, and working 
of iron from the ore, as well as from sow and pig metal, and also from 
every other sort of cast iron (together with or without seull and cin- 
der iron and wronght iron scraps), I make use of a reverberatory or 
air furnace or furnaces, of dimensions suited to the quantity of work 
required to be done, the bottoms of which are laid hollow, or dished 
out so as to contain the metal when in a tluid state. My furnace, for 
the tirst part of the process, being got up to a proper degree of heat by 
raw pit coal or other fucl, the fluid metal is conveyed into the air 
furnace by means of ladles or otherwise. When this air furnace is 
charged with sow and pig metal, or any other sort of cast iron, the 
door or doors of the furnace should be closed till the metal is sufti- 
ciently fused; and when the workmen discovers (through a hole 
which he opens occasionally) that the heat of the furnace has made a 
sufficient impression upon the metal, he opens a small aperture or 
apertures, which I tind is convenient to have provided in the bottom 
of the doors (but which is or are closely shut, as well as the doors, at 
the first charge of the furnace with cold cast metal); and then the 
whole is worked and moved about through these apertures by means 
of iron bars and other instruments fitly shaped, and that operation is 
continued in such manner as may be requisite during the remainder 
of the process. After the metal has been some time in a dissolved 
state, an ebullition, effervescence, or such like intestine motion takes 
place, during the continuance of which a bluish flame or vapour is 
emitted, and during the remainder of the process the operation is con- 
tinued (as occasion may require) of raking, separating, stirring, and 
spreading the whole about in the furnace till it loses its fusibility, and 
is flourished or brought into nature; to produce which etlect, the 
operations subsequent to the fused state are the same, whether the 
fusion be made in the air furnace or the metal be conveyed into it in 
a fused state, as first mentioned.” Again: * And the whole of the 
above part of my method and process of preparing, manufacturing, 
and working of iron is substituted, instead of the use of tha’ finery, 
and is my invention, and was never before used or put in practice by 
any other person or persons.” [ere then we have Cort the inventor, 
among other things, of the boiling process. The description of the 
rocess is so graphic, that no one acquainted, ever so slightly, with 
Iron manufacturing, can confound it with the puddling process. The 
words “ ebullition,” “ effervescence,” cannot by any sophistry be made 
to refer to puddling retined metal. But Cort must be considered the 
inventor of the puddling also, for though the retining was considered 
an improvement on his original patented mode, the use of the finery 
does not dispense with Cort’s reverberatory furnaces. The retinery is 
merely an addition to Cort’s invention, and its use in nowise detracts 
from his merit. Mr. Hall writes as if Cort’s puddling had been sup- 
cmp by some new method, when, in fact, all that has been done 
nas been in the way of carrying out Cort’s original great discoveries. 
— Me chanics’ Maygaz ne. ~ 

Lire-noats FoR THE CoAst.—The National Life-boat Institution 
for the Preservation of Life from Shipwreck has decided to place life- 
boats on every point on the coast where it can be shown, first, that 
one is wanted in consequence of the frequency of wrecks in the 
locality ; secondly, that an efficient crew can be found to man the 
boat ; thirdly, that some local contributions will be raised to assist to 
pay for the erection of a boat-house, and the permanent maintenance 
of the life-boat station, The cost of a life-boat establishment, inelud- 
ing boat, transporting carriage, and boat-house, is between £300 and 
£400. The first, and most important step has been secured by this 
institution, viz., a safe and powerful life-boat. The next step now is 
to build a sufficient number of such boats, place them where required 
and provide for their supervision and maintenance. In the accom- 

lishment of a work of such benevolence and national importance, the 

oyal National Life-boat Institution surely need have no misgivings 
as to funds being forthcoming. 


ending the 24th inst. were 9,400 tons, against 8,200 tons the corresponding 
date last year. 

MANUFACTURED Ion is in fair demand. 

SreLTER.—Some large parcels have been purchased, principally for home 
consumption. The market closes firm at £31 5s. per ton. 

CorpreR,— The demand continues unchecked, and the high rates appear to 
have but little effect npon the consumption. 

Lg&AD.—A good business doing. 

‘T1n.—English is much inquired after. Banca is quoted at £150 per ton, 
and fine Straits at £149 per ton. 

‘Tin Piarss are in request, with low stocks and an upward tendency. 

MOATE and CO., Brokers, 65, Old Broad-street. 
London, 27th February, 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON, 

Imronts, Feb. 16.—1 cask 1 case copper, by J. Harmsworth, from Port 
Phillip; 1,480 piculs antimony ore, by Borne and Co., fiom Mogadore ; 130 
slabs tin, by Barber and Co., from Holland; 142 casks rolled zine, by J. 
Harris, trom Belgium; 2 cases copper manufactures, by J. Harris, from 
France; 2 cases ditto, by C, A. Speyer, from France; 8 cases ditto, by 
Graetzer and Co., from France; 4 cases bronze ditto, by Adolph and Co., from 
Belgium. 

Feb. 17.—1 cask nickel ware, by French and Co., from Hamburgh ; 115 
bottles quicksilver, by McAndrew and Son, from Spain; 704 slabs tin, by 
H. B, Fuller, from Penang ; 1,173 ditto, by G. Lawrence, trom Penang ; 422 
ditto, by Enthoven and Sons, from Penang; 58 ditto, by Arbuthnot and Co., 
from Penang; 2 cases iron manufactures, by Mertens and Co.,from Holland ; 
7 cases ivon machinery, by J, A. Goddard, trom Holland ; 5 cases arma, by G, 
Benda and Co., from Holland. 

Feb, 18.—1 case rolled zine, by J. Harris, from Belgium; 1 case copper 
manufactures, by Speyer and Co., from France ; 3 cases ditto. by Hofman and 
Co., from France ; 20 cases jron machinery, by J. A. Goddard, trom Holland ; 
4 cases copper manufactures, by H, B, and G. Lang, from Hamburgh ; 2 cases 
bronze mauufactures, by Berens and Co., from Hamburgh; 2 cases iron 
manufactures, by L. Rindstrop, 10 cases cutlery, by Keeling and Co., from 
China; 2 cases iron manufactures, by Katharine Dock Co., from Madras, 

Feb. 19.—10 casks copper oie, by S. and H. Harris, from Nassau; 6 cases 
iron, by the Australian Agricultural Company, from Sydney; 1 case gold 
quaitz, by Hoperaft and Co., from Sydney; 3 cases rolied zine, by J. Harris, 
trom Belgium; 2 cases bronze manutactures, 8 cases brass ditto, 3 cases 
arms, by J. B. V. Gansewinkel, from France ; 2 cases bronze manutactures, 
by Mertens and Co,, from France; 4 cases iron machinery, by J. A. Goddard, 
from France ; 1 case cutlery, by Faudel and Co., from Belgium ; 12 cases 
arms, by H. Hentel, from Belgium; 5 cases ditto, by G, C. Strutton, from 
Belgium, 

Feb, 20.—394 pigs lead, by Pinto, Perez, and Co., from Spain ; 247 bags 
copper ore, by Redfern and Co., from Sydney; 2,066 cakes spelter, by 
Gorrissen and Co,, from Hamburgh; 4 cases copper manufactures, by C. A. 
Speyer, from France ; 4 cases iron ditto, by J Coverdale, from France; 4 
cases copper ditto, by Hofman and Co., from France; 1 case ditto, by 
Graetzer and Co., from France; 3 cases iron ditto, by J. Prager, trom 
Holland; | case steel ditto, by Rochussen and Co., from Holland; 9 cases 
tin ditto, by J. Baer, trom Holland, 22 02, silver plate, by J. Noyes and Co., 
from China; 3 cases bronze manufactures, by Hewett and Co., from Gosport ; 
12 packages iron machinery, by Pearse and Co., from Belgium; 96 kegs nails, 
by A. Hill, from Belgium; 4 cases cutlery, by F. Round, from Belgium; 1 
case arms, by Smith, Elder and Co., from Hamburgh. 

Feb, 21.—8 tons old copper, by H, E. and M. Moses, from Port Phillip ; 
504 ingots copper, by Shears and Son, from Spain; 3 tons old iron, by 
Brown and Co., from Port Phillip ; 224 pigs lead, by Enthoven and Sons, 
from Spain; 269 bags ore, by Redtern and Co., from Sydney; 56 oz, silver 
gilt plate, by Leete and Co., from France; 2 cases bronze manutactures, by 
J. B. V. Gansewinkel, from Frauce ; 1 case brass ditto, by M. G, Nulp, from 
Holland, 22 1b. silver plate, by J. G. Routh, from the Mauritius, 

Feb, 23.—38 cases blacklead, by M. Lasner, from Hamburgh ; 907 bars 
iron, by Pottie and Sons, from Sweden ; £27 copper wire, by H. B. and G. 
Lang, from Belgium; 4 casks ore, by J. Brett, from Hamburgh ; 124 casks 
zine, by J. Harris, from Belgium; 3 cases brass manufactures, by J. B. V. 
Gansewinkel, from France; 2 cases bronze ditto, by Leete and Co., from 
France ; 2 cases bronzed metal ditto, by T. Schofield, from Belgium; 1 case 
brass ditto, by Oppenheim and Co., from Belgium; 1 case ditto, by G. C, 
Strutton, from Belgium; £25 arms, by Betham and Co., from Belgium ; 69 
cases zine, by J, Harris, from Belgium; 4 cases bronze manutactures, by 
Adolph and Co., from Belgium; 1 case steel ditto, by J. A. Goddard, from 
Holland; 2 cases brass ditto, by J. Brett, from Holland; 5 cases arms, by 
J. Harris, from Belgium; 1 case ditto, by Stalchsmidt and Co., from Ham- 
burgh. —_—__ 

kxports, Feb, 17.—180 cases iron, by C. J, Major, to Alexandria; 3,700 oz. 
gold coin, by Turnley Brothers, to B gne; S60 02. silver, 200 oz. gold coin, 
by Samuel and Co., to Boulogne ; 75 cases quicksilver, by J. B. V. Gansze- 
winkel, to Boulogne ; 30 tons lead, by Enthoven and Sons, to Dunkirk ; 
840 1b, quicksilver, by Small and Co,, to Madras; 120 1b, copper coin, by J. 
Harris, to Rotterdam; 95 oz silver plate, by J. Thredder, to Calcutta, 

Feb. 18 —700 02. gold bars, by H. Grey, to Antwerp; 9,145 1b. quicksilver, 
by French and Co., to Calcutta; 31 oz. silver plate, by J. J. Stone, to Cal- 
cutta; 70 0z. ditto, by J. Gold, to Melbourne; 141 o7. ditto, by W. Walsh, 
to the West Coast of Africa. 

Feb. 19.—S0v 02. silver, 180 02. gold coin, by Samuel and Co., to Boulogne ; 
20 cases steel, by J. Harris, to Havre; 2 cases cutlery, by F. Busson, to 
Panama, and £90 iron wire. 

Feb, 20.—60 cases plumbago, 30 cases blacklead, by M. Meyer, to Copen- 
hagen; 29 tons iron, by E. Abell, to New York; 106 cases zine, by J. 
Harris, to Valparaiso; 90 oz. silver plate, by W. Escombe, to Melbourne ; | 
336 02. silver plate, by W. Escombe, to Palermo. 

Feb, 21.—100 cases plumbago, by J. Harris, to Antwerp ; 30 cases zinc, by 
Phillips, Grayes, and Co., to Calcutta ; 71 cases blacklead, by J. W. Fisher, 





















































to Rotterdam; 60 oz. silver plate, by A. W. Kent, to Rotterdam ; 50 case5 
steel manufactures, by R. White, jun., to Calcutta; £100 arms, by G. C. 
Strutton, to Sierra Leone. 

Feb. 24.—10 cases spelter, by C. J. Major, to Galatz ; 222 cases plumbago, 
by J. Harris, to Rotterdam; 4 tons zinc, by J, Harris, to Sydney; £10 arms, 
by G. C, Strutton, to Grenada ; 10 cases ditto, by G. C. Strutton, to St. Vin- 
cent; 85 cases iron manufactures, by C. F. Beavitt, to Canterbury, New 
Zealand ; 60 cases tin ditto, by R. Phillips, to Port Phillip. 


Mapkaas, January 13. 

Iron is improving in price, although the market is well supplied. Other 
metals are without material change. Impotts in December were as follows, 
from Great Britain :—Iron, in mds., 12,490 ; copper, sheet, 204; spelter, 273; 
Ceylon pile copper, 136. eed 
IMPORTATION AND EXPORTATION OF METALS AND MINERALS 

FOR THE YEAR ENDING DEC, 31. 

Imports.—Copper, ore and regulus, 82,804 tons. Copper, unwrought and 
part wrought, 76,256 cwt. Iron, in bars, unwrought, 51,935 tons. Steel, un- 
wrought, 1,598 tons. Lead, pig and sheet, 10,254 tons. Spelter, 18,213 tons, 
Tin, in blocks, ingots, bars, or slabs, 69,282 cwt. Quicksilver, 576,824 Ib. 

Exports, Foreign AND CoLoniaL Propuce.—Copper, unwrought and 
part wrought, 25,396 cwts. Iron, in bars unwrought 6,644 tons. Steel, un- 
wrought, 1,296 tons. Lead, pig and sheet, 567 tons. Spelter, 2,172 tons. 
Tin, in blocks, ingots, bars, or slabs, 4,006 ewt. Quicksilver, 1,334,451 Ib. 
Hardwares and cutlery, £3,751,679. British and Irish produce: Steam 
engines, and parts of ditto, £796,540. Machinery of other descriptions, 
£1,931,032. Pig ivon 1,385,695 tons. Bar, bolt, and rod ditto, 6,237,956 tons, 
Iron, wire, 197,354 tons. Cast iron 720,196 tons, Wrought iron of all kinds 
3,710,013 tons. Steel, unwrought, 735,530 tons. Copper, in bricks and pigs, 
665,394 ewts, Copper, in sheets, nails, &c. (including mixed or yellow metal 
for sheathing), 1,671,346 cwt. Wrought ditto of other sorts, 191,894 ewt 
Brass of all descriptions, 121,190 cwt. Lead, 582,965 tons. Tin, unwrought, 
234,378 ewt. Tin, in plates, £1,407,928. 











The Board of Trade returns for the month of January were issued yester- 
day; from these we find that the value of the coals and culm exported in 
the month was £177,957, showing an increase of £22,271 over the correspond- 
ing month last year, Hardwares, £285,906, an increase of £15,531. Ma- 
chinery, £193,587, an increase of £43,791. Jron and steel, £791,925, an 
increase of £130, Copper and brass, £213 816, an increase of £ 2 
Lead, £44,915, a decrease of £1,543 Tin, £132,758, an increase of £12,723. 
It will thus be seen that there has been a very large and general increase in 
the exports of metals, with the single small exception of lead. 















In the exports of last year, out of the twenty millions increase in the inland 
value over that of 1855, coals figure for £474,000 increase, hardware and 
cutlery £792,000, machinery £434,000, iron, pig, bar, &, and wrought, 
£3,370,000 copper, sheet, and wrought, £524,500, and turned plates £300,000. 
From these and the other items it is evident that metaliic industries, 
engineering, and mechanism have required increased capital, and employed 
a larger amount of iabour in the extra production of the raw materials and 
the manulactured goods, 





Exports oF British MANUFACTURES AND PRODUCE FROM LIVERPOOL Ix 
THE WEEK ENDING 18TH FEBRUARY.—COALS, tons.—Port Natal 15, Aden 583, 
Launceston 125, Geelong 200, Melbourne 94, Sydney 25, Havana 13, Porto 
Rico 200, Trinidad 152, La Guayra 60, New Orleans 140, New York 716, 
Buenos Ayres 370, Para 86, Pernambuco 100, Rio Grande 80, San Francisco 
105, Valparaiso 40, Bordeaux 280, Gibraltar 224, Venice 162, Marsala 173, 
Varna 545, Arklow 7, Dublin 435, Kingstown 195, Newry 50, Waterford 130, 
Youghal 100, 

CoprpER.— Melbourne 4 ¢s., Manilla 7 cs., Calcutta 40 cs., Demerara 3 bxs, 
3 cs. 1 bndl., Havana 12 cs. 13 bxs , Santa Martha 4 bxs, 8 ¢., Portland 1 esk., 
Maranham 2 es., Pernambuco 4 cs., Rio Janeiro 3 tons 2 c., Alicante 3} ¢., 
Ancona 1 esk., Constantinople 4 tubs 2 es., Corfu 1 bx., Naples 10 tons, 
Santandar 1 c., Valencia 2 cs. 

Correr, NAILS.— Manilla 1 esk., Valparaiso 1 esk. 

Harpware.— Africa 124 pkgs., Port Natal 50 pkgs., St. Thomas 20 pks., 
Hobart Town 27 pkgs., Launceston 27 pkgs., Melbourne 392 pkgs. 20 es, 
10 tons 8 c., Sydney 357 pkgs., Singapore 2 pkgs. 22 bxs., Bombay 2 pkgs., 
Calcutta 47 pkgs. 41 tes. 4 bris. 224 esks., Ceylon 27 pkgs., Bahia 58 pkgs., 
Barbadoes 66 pkgs., Belize 11 pkgs., Demerara 127 pkgs., Havana 4 pkgs., 
Hayti 1 bx., Jamaica 73 pkgs., Port-au-Prince 334 pkgs., Porto Rico 17 pkgs., 
St. Thomas 45 pkgs., Carthagena 4 pkgs., La Guayra 100 pkgs., Santa Martha 
405 pkgs., Vera Cruz 63 pkgs., Baltimore 135 pkgs., Boston 61 pkgs., New 
Orleans 282 pkgs,, New York 510 pkgs., Philadelphia 70 pkgs., Portland 8 pkgs., 
Montreal 132 pkgs., Bahia 58 pkgs., Buenos Ayres 111 pkgs ,Lima 174, Mavan- 
ham 3 pkgs., Monte Video 36, Pernambuco 178 pkgs., Rio Gaande 275 pkgs., 
Rio Janeiro 462 pkgs., Valparaiso 272 pkgs., Alicante 133 pkgs., Alexandria 
1 pkg, Ancona 2 pkgs. Barcelona 87 pkgs., Bilboa 12 pkgs., Cadiz 18 pkgs., 
Constantinople 31 pkgs., Corfu 17 pkgs., Corunna 75 pkgs., Genoa 127 pkgs., 
Gibraltar 72 pkgs., Havre 19 pkgs., Leghorn 10 pkgs , Lisbon 11 pkgs., Malta 
8 pkgs., Malaga 63 pkgs., Marseilles 11 pkgs., Messina 9 pkgs., Naples 7 
pkgs., Oporto 23 pkgs., Palermo 1 pkg., San Sebastian 11 pkgs., Santander 
39 pkgs., Smyrna 6 pkgs., Syra 3 pkgs., Trieste 22 pkgs., Valencia 20 pkgs., 
Vigo 9 pkgs. 

Iron, BaR AND Bout, tons.—Africa 50}, Melbourne 63, Singapore 21, 
Bombay 175}, Calcutta 59}, Ceylon 30, Madras 55, Demerara 3, Jamaica 54 
Havana 7, Boston 181, Santa Martha 5, Baltimore 16, New Orleans 14, New 
York 1, 2074, Philadelphia 29, Bahia 10, Lima 9}, Maranham 33, Pernanxduco 
11. Rio Grande 10 ¢., Rio Janeiro 75}, Valparaiso 144, Alicante 41, Barcelona 
6}, Bayonne 20}, Bordeaux 12, Constantinople 11, Corfu 2}, Galatz 26, Genoa 
1034, Gibraltar 8, Havre 19, Leghorn 63}, Maita 14, Marsala 12}, Naples 12}, 
Oporto 4, rama 6}, Santander 14, Syra 18, Smyrna 50, Trebizonde 55, 
Trieste 73}. 

Inox, CastInGs.—Porto Rico 24 tons 19 ¢., Santa Martha 2 ¢., Lima 21 
tons, Rio Grande 17 ¢., Rio Janeiro 2 tons 12 c., Vaiparaiso 4 tons, Barcelona 
2 tons 4 es, 

Iron, Hoop, tons.—Bombay 20, Calcutta 25, Ceylon 10, Penang 12}, Ceylon 
2, Jamaica 38}, Carthagena 18, Baltimore 10, Boston 20}, New York 66j, Rio 
Janeiro 164, Galatz 2, Genoa 6, Gibraltar 5, Leghorn 5, Lisbon 7}, Malta 12, 
Marsala 15, Naples 16, Oporto 174, Santander 2}, Valencia 1}. 

Inon NatLs.—Moulmain 85 pkgs., Porto Rico 12 kegs, Newfoundland 393, 
bags, Valparaiso 17 kegs. 

Iron, Pic, tons.—Hobart Town 20, Melbourne 30, Calcutta 5, Quebec 100 
Alicante 60, Barcelona 25, Haure 4, Stettin 10. 

Iron, Raiuway, tons.—Sydney 301, Jamaica 13 tons 2 ¢., New York 4533, 
Pernambuco 4263, Rio Janeiro 67}. 

Inon, Rop, tous.—Penang 133, Calcutta 38, Baltimore 5}, Boston 15}, New 
York 83, Philadelphia 93, Alicante 41, Genoa 56}, Bordeaux 6, Smyrna 33§, 
Valencia 14. { 

Iron, SHEET, tons,—Sydney 20, Melbourne 63}, Bombay 88}, Cape Hayti 
24, Boston 68}, New Orleans 4, New York 103}, St. John, N.B., 25, Rio 
Grande 4 ¢., Malta 10. 

LeaD.—Barbadoes 10 tons, Port-au-Prince 31 ¢., Santa Martha 4 bndls., 
Baltimore 30}, Portland 4 tons 3 ¢. 

LeaD, Snot.—Atfrica 4 bags, Melbourne 10 kegs, Santa Martha 5 kegs, 
Montreal 50 bris. 

MACHINERY.—Port Natal £173, Melbourne £1,348, Sydney £400, Bombay 
£900, Calcutta £90, Havana £100, Vera Cruz £15, New York £125, Phila- 
delphia £5, Bahia £934, Rio Janeiro £88, Valparaiso £900, Cadiz £511, 
Genoa £305, Havre £1,486, Lisbon £40, Marseilles £2,345, Oporto £185, 
Santander £302. 

Sree..—Baitimore 1 tc., Boston 29tons 14c., New York 158 tons 6c. 
Vaiparaiso 10} ¢., Alicant 7 tons 19 ¢., Corunna 1} tons, Cadiz 2 tons 1} c¢., 
Genoa 5} tons, Havre 1} tons, Oporto 2} tons, 

Tin, BLOcK AND Bar. — Havre 10} tons. 

Tin Puates, bxs.—Africa 4 csks., Melbourne 243, Bombay 25, Havana 
150, Jamaica 20, Boston 653, New Orleans 1,278, New York 9,874, Bahia 50, 
Buenos Ayres 150, Rio Janeiro 100, Alicante 100, Constantinople 204, Genoa 
130, Gibraltar 20, Ibrail 50, Leghorn 150, Santander 46, Trebizonde 100, 
Trieste 65. 

















OscILLATION tn Locomotives.—The following, from the Scientific 
Ameriean, bears upon a subject discussed in THE ENGINEER last year: 
—“ Messrs. Editors, —I perceive in the Scientific American for 
January 10th, 1857, an article in relation to the oscillation of locomo- 
tives. Deeming the subject as one deserving the serious atten- 
tion of our locomotive builders and others interested in the 
performance of the steam engine, I beg to submit the following 
experience, gained from experiments made in order to discover the 
cause, effect, and meansfor counteracting this existing evil. The result 
conclusively determines two forms of oscillation, fore and aft, and 
lurching. ‘The first is due to the inertia of the reciprocating masses 
of the pistons, piston-rods, and cross-heads having to be encountered 
and annihilated at every return of the stroke, the absolute counter- 
action of which should be a proportional weight moving in adverse 
directions to the motion of the engines may be made in the form of a 
block, working in slides, and driven by the return crank, producing 
a correcting antagonistic force, completely neutralising in its etfect. 
The second form of oscillation is produced by the eccentric swinging 
of the cranks, and merely require to be balanced by equivalent weights 
in the driving wheels. “An engine correctly balanced in the aforesaid 








manner will be found to run with astonishing ease and steadiness of 
motion, require at least 25 per cent. less fuel, and keep in running 
order an intinitely longer time.—W. M. Henprrsoy.— Union Works 


Baltimore, Jan., 1857. 











FEBRUARY 27, 1857. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 


facturers that the time suggested, on account of the simultaneous occur- 
rence of the Manchester Exhibition, is inopportune; and also that so soon 
after the Hyde Park and Paris Exhibitions, another display of the products 
of Birmingham and its districts is not called for. Replying to the first 
objection Aris'’s Gazette of Monday last says:—It may possibly be said that 
the Mancl Exhibition will interfere with the success of the display 





Tue Iron Trave or Socra StarrorpsHime—THE Coal TRADE 
HAM GENERAL TRADES— WOLVERHAMPTON TRADES—INCREASE OF THE 
Prices or Tix AND JaPAN Ware—Tue Boarp or TRaDE RETURNS AND 
tHe TRADE OF THE MIDLANDS—Proposep Exuisttion THIS YEAR IN 
BinmincuaM—STEEL WinE Ropes—BinMincHaM CHAMBER OF COMMERCE 
—Mnr. James Hantiey on THE Barris Giass aT THE Paris EXutsi- 
tion: French Restrictive Import Duties — BIRMINGHAM TO BECOME AN 
AssizE TowN— JELINGER SYMONDS LECTURING AT BIRMINGHAM ON THE 
Moon: An Anonymous Supporter of the Lecturer's Views— WOLVERHAMPTON 
Gas Company: Ten per cent. dividends and reduced prices—¥ ATAL COLLIERY 
Exp osion IN STAFFORDSHIRE: Extraordinary Proceedings at the Inquest— 
Prize Essay ON THE “ FARMING OF WARWICKSUIKE " — Tue CERAMIC 
MANUFACTURES OF STAFFORDSHIRE. 

‘Tere has been no alteration upon our last week's report on the iron trade 

of South Staffordshire. First-class houses contiuue in active operation, 

and houses of less repute are not plaining. With refi to former 
class, prospects are favourable for some months to come. 

There is less activity observable in domestic department of the coal 
trade ; but the samples used in iron-making experience a growing demand. 

The prospects of the Birmingham traders are gloomier than they were 
even last week. They are such as to cause manufacturers to say that it 
will be fortunate for them, if, at the end of this year, they are in as good 
a position as they now are. The prevailing high prices of tin, copper, zine, 
spelter, and brass, have been the chief cause of this state of things. The 
tin-ware manufacturers of Birmingham have at length succeeded in pro- 
curing the co-operation of ‘he Wolverhampton firms in a declaration of a 
rise of prices upon their 1. ;yective commodities—a step which whilst it 
will not better the deman. for such articles will, however, render their 
production somewhat more remunerative than for some time past they 
have been. It is not in goods of this class that the fulling-off of orders is 
so perceptible, but rather in those in which copper is largely used. The 
manufacturers generally are at present working full time, but as very few 
fresh orders are coming in, this cannot last long. A slacking of operations 
at the metal rolling firms is a sure indication of dulness. It is expected 
from present appearances that some of the trades that are not affected by 
the causes adverted to, may escape the depression. The machinery, wire- 
drawing, and the heavy steel toy trades both in Birmingham and the dis- 
trict are reported to be in a healthy state Inthe heavy steel toy trades 
there is a heavy export demand. In the button trade there is in several 
instances considerable activity. 

In Wolverhampton there is a steady business doing in most of the 
branches. Here at the residence of the mayor of the borough (Mr. E. 
Perry) a meeting of the Bir gt and Wolverl factures 
of tin and japan wares has been held, for the purpose of considering the 
expediency of an advance in the price of manufactured goods, which is 
the meaning of reducing the rates of di All the fi ‘Ss were 
either present or represented, and the decision to reduce discounts 5 per 
cent. from the 25rd instant was unanimous. 














constitutes a very large portion of the cost. 

All the staple manufactures of the Midland districts have shared largely 
in the uncxampled commercial prosperity evidenced by the Board of Trade 
returns, issued on yesterday (Thursday) week, in which it was shown that 
the declared value of the total exports of British and Irish produce and 
manufactures during the past year was £115,890,857, being no less than 
£10,202,772 in excess of 1855, while those of the month of December 
alone show an increase of £1,229,784 on the corresponding period of the 
preceding year. The increase in earthenware amounted to £320,368, and 
taking the month of December alone, to £17,477. In glass the increase 
was £75,151, and this was participated in by all branches of the manu- 
facture. 

In the hardware and cutlery trades the increase of exports was still 
more remarkable, for though below those of 1854, the increase upon 1855 
was no less than £792,069, and for the month of December alone, £47,967. 
The total value exported last year was £3,751,679. Steam engines show a 
decrease of £86,730 on the year's exports, but on machinery of all other 
kinds there was an increase of £561,236; the total value of all the ma- 
chinery exported, including steam engines, was £2,717,572. All the 
metal trades increased enormously, 2s will be seen by the following tabular 
statement, though as regards copper the month of December, taken sepa- 
rately, shows a decline .— 

1854. 


Iron, pig .. .. «. £1,244,853 











» barandrod.. .. 5,731,671 .- 
oe ws +s ss 163,490 . f 
a ee ee ee 727,428 oe 720,126 
oo Wrought .. .. 3,120,381 = 3,710,013 
£10,992,823 £12,250,244 
Steel, unwrought j . 735,530 


oe 665,394 


Copper, brick and pig 
é «» 1,671,346 


sheet .. .. 





Brass ee . . 
Band sc cs os 00 466,967 .. ee 
Tin, unwrought.. .. 163,144... ee 78 


1,037,958 .. 1,119,843 .. 1,407,928 
* The following table of the metallic imports shows that copper alone has 
decreased, and even of that the importation of ore and regulus had in- 
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creased, the dimi being fined to smelted and partly wrought 
copper :— 
1854. 1855, 1856, 
Copper ore and regulus., .. tons 57,292 66,600 82,604 
Copper so os . ewls, 64,365 .. 10,880 .. 76,256 
Iron, in bars .. .. . tons 41,745 37,407 .. 51,935 
art an a a ” 1,409 097 .. 1,598 
Lead .. a ae o We « Ie 10,254 
Spelier a a we a8 19,583 17.852 13 
Te on os «+ Cwts, 45,021 .. 32,247 82 


The Returns for the month ending Jan. 31, which were issued on Wed- 
nesday, show the continued rapid progress of the trade and commerce of 
Great Britain. The declared value of last month's exports was £9,058,105, 
an advance upon last year of £1,083,519. The increased value of this 
year's exports of the following descriptions of property is shown in com- 
parison with the declared value of the same descriptions in the years 1855 
and 1856, as follows :— 








1855. 1857. 
Coalsandculm.. .. .. .. £142,536 .. ee 177,907 
Earthenware .. cc os ce 74,304 114,072 
SE an ob ee ° 35 285,906 
Machinery (steam engines) .. 76.938 
other sorts ee 116,649 
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Iron’ Bar co ce ce ee 
lron, Wrought, .. .. ° ee Mi,873 

A proposal is made to invite the manufacturers of the four counties to 
contribute to an exhibition in Birmingham this year. A meeting, con- 
vened by the mayor, was held on Thursday week, about fifteen gentlemen 
being present, when, after some discussion, it was agreed that the feeling 
of the manufacturers should be ascertained before any definite resolution 
was come te, Considerable difference of opinion existed as to the desira- 
bility of such an exhibition this year, both on the score of want of time 
for preparation, and the absorbing character of the Manchester Exhibition. 
At this meeting the following resulution was passed:—“ That a general 
meeting of manufacturers resident in Warwickshire, Worcestershire, 
Staffordshire, and Shropshire, be convened, to be held in Birmingham on 
an carly day, to decide upon the propricty of holding in Birmingham an 
exhibition of manufactures during the present year, and that, in the 
meantime, his worship the mayor be respectfully requested to communi- 
cate with the manufacturers gencrally in the districts named, in order to 
ascertain how far they would be willing to co-operate.” 

The mayor (Mr. John Ratcliffe) has issued circulars to the merchants 
of Bir ham, Wolverhampton, and the surrounding district, including 
the ironmasters, requesting to be informed whether in the event of an ex- 
hibition being determined upon the parties referred to would send samples 
of their manufacture; and if so, what space they would require, Bingley 
Hall being the place of exhibition. Tbe project has not, however, met 
with much favour, it being the impression of a large number of manu- 





It has also been found | 
necessary to advance the prices of some articles in which the raw material | 


in Birmingham, but in reality we look upon the argument as one of the 
strongest that can be adduced in favour of holding an exhibition in this 
town. The display at Manchester will be essentially different to the one 
proposed to be held here. In Manch r the collection will be confined to 
fine art ; in Birmingham it will consist solely of industrial art, the produce 
of fi ies.— who has always exhibited,” in 
writing to the Birmingham journal of last Wednesday urges the four fol- 
lowing reasons against the exhibition. First, that the great majority of 
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d urer 


and annoyance of the French Exhibition of last year. Second, that the 
prospects of trade are not such as will admit of experimental expenditure 
on show goods. Third, that the attention of all with time and money to 
spare will be concentrated upon the Exhibition at Manchester, to which an 
exhibition here would be looked upon as an attempt at opposition. 
Fourth, that if all other circumstances were favourable, the time for pre- 
paration is too short. 

Upon these grounds his fellow manufacturers are urged to decline to 
counsel or countenance a project which must be a failure, and of which 
failure we shall be the victims and the sufferers. At present the holding 
of the Exhibition is improbable, 

We see it stated that “Mr. J. Horsfall, Birmingham, improves the 
manufacture of wire rope from stecl wire, first heating the steel wire to 
redness, and then suddenly cooling it; then reducing the hardened wire 
to the requisite temper by exposing it to the heat necessary to effect the 
desired tempering ; the said tempering may be effected by immersing the 
hardened wire in a bath of melted lead, or by exposure to the requisite 
temperature in any other convenient manner. Both the hardening and 
tempering of the wire may be effected by any of the commonly practised 
processes for hardening and tempering steel. The hardening and tempering 
of the wire may cither be effected before or after its final drawing. In making 
the hardened and tempered steel wire into rope the wire may either be 
used alone or combined with fibrous material, and the twisting or com- 
bining of the wire into rope may be effected by any of the processes which 
are or may be employed for the manufacture of wire rope. Wire rope 
made of steel wire, hardened and tempered according to Mr. Horsfall’s 
invention, it is asserted, is stronger than wire rope of the same size made 
from wire of the ordinary manufacture. 

A meeting of the Birmingham Chamber of Commerce has been held, at 
which the officers for the ensuing year have been appointed. Mr, R, 
Spooner, M.P., was elected president, and Mr. J. D. Goodman, vice-presi- 
dent. At the same meeting a report was presented by the deputation 
(Mr. S. 8. Lloyd and Mr. J. D. Goodman) appointed to attend the Mercan- 
tile Conference, recently held in London. Thanks were unanimously voted 
to the deputation for the ability with which they had acquitted themselves, 
and for their valuable report. A communication was read from the 
secretary of the Mercantile Law Committee, stating the arrangements made 
for carrying into effect the proceedings of the late conference, and proposing 
that a fund of £1,000 be immediately raised to defray the necessary 
expenses of preparing drafts of bills to be submitted to Parliament, for 
the improvement of the administration of the Law of Bankruptcy and 
Insolvency, and other important alterations in the laws affecting trade and 
commerce.—Mr. Thomas Lloyd gave notice that he would, at the next 
meeting of the council, move, “ That the subject of subscribing to the 
Society for Promoting the Amendment of the Law, and also to the pro- 
posed fund of the Mercantile Law Committee, be taken into consideration.” 
—The vice-president and treasurer were requested to prepare a circular 
to be addressed to the merchants and manufacturers of the town and dis- 
trict, embodying a statement of the proceedings of the late conference, and 
calling attention to the course it is intended to pursue, in order to give 
practical effect to its deliberations. Mr. J. D. Good . Mr, Samp Ss. 
Lloyd, and Mr. Arthur Ryland were deputed to attend the Wednesday 
afternoon meetings of the Mercantile Law Committee, in London, during 
the ensuing session. 

Mr. James Hartley, of the Wear Glass Works, Sunderland, who re- 
ceived a first-class medal from the jurors of the Paris Exhibition, as in- 
ventor of a patent rough plate glass, manufactured by the firm of which he 
is a member, and which description M. Bontemps describes as one of “ the 
most important discoveries which have for many years been made in the 
general manufacture of glass,” says, with reference to the specimens of the 
English-made glass shown at Paris on the occasion referred to, in relation 
to which some remarks appeared in our last week's communication, “I 
quite agree with M. Bontemps as to the injustice done to Messrs. Osler. 
The single specimen they exhibited was in colour, purity of metal, and 
brilliancy of finish, far superior to any of the French; and if it be admitted 
the design was not quite so elegant, it was unquestionably more adapted to 
the material. The English manufacturers not generally exhibiting, I think 
is mainly attributable to the circumstance that the French Government is 
| not satisfied with giving their own manufacturers a protecting duty, but 

the importation of glass into France is absolutely prohibited, whilst we 
admit their glass free of duty, With such a restricted trade, those con- 
versant with mercantile affairs will see the immense advantage gained by 
| the French in having the English market to send off their surplus quan. 
tities, and the disadvantage of the English manufacturer in having to con- 
tend against such an unfair competition. It may be said this was short- 
sighted policy, and that it ought to have proved an additional inducement 
to the English manufacturer to have fairly represented his country, and 
| as to the relative quality and cost of English and French glass.” Mr. Hart- 
ley’s views on this subject will be found fully borne out in the concluding 
| portion of this letter. 
| Business-like efforts are being put forth with a view to make Birmingham 
| an assize town. On Saturday the mayor and the town clerk proceeded to 
| London, and had an interview with the ji 8 appoi i to in- 
quire into the expediency of altering the circuits of the judges. The 
| memorial from the Town Council praying for the holding of Assizes in 
| Birmingham was presented; and the town clerk was examined upon it at 
| greatIength. He showed that it was most desirable, in consequence of 
| Birmingham being the centre of a vast and populous district, and for the 
public interest and convenience, that it should be made the centre of a 
| judicial district for the adjudication of criminal and civillaw, It was 
| proposed that the district should embrace a circuit of fifteen miles round 
| the borough, utterly irrespective of county boundaries, which were be- 
! coming obsolete, and that the more populous districts of South Stafford- 
shire should be included init. A precedent for this was to be found in 
the suggestions which arose out of the act instituting a Central Criminal 
Court for the metropolis, which included portions of the counties of Essex, 
Kent and Surrey, and adjusted the duties of the sheriffs of those counties, 
He also pointed out that the eligibility of the town for the establishment 
| of superior judicial Courts was recognised by making Birmingham the 
centre of a large and important bankruptcy cistrict; and that it was pro- 
posed to make it the centre of the Midland district with regard to the 
Ecclesiastical Courts. There is a strong probability of a favourable reply. 

















Leeds. 

The moon and Mr. Jelinger Symons appear almost as inseparable as the 
moon and the earth. On Monday evening last, Mr. J. Symons delivered a 
lecture on the “ Phenomena of Lunar Scenery, and the disputed theory of 
the moon's rotation,” in the theatre of the Midland Institute, Birmingham. 
The prominence which the name of this gentleman obtained in connexion 
with the recent controversy on the latter portion of this subject, occasioned 
a general desire to hear him, and accordingly there was a crowded atten- 
dance. Mr. Symons divided his observations into two classes, descriptive 
and argumentative, giving under the former head a clear and pleasing idea 
of the various appearances on the moon's surface, as viewed by powerful 
telescopes, and in conveying it he was materially assisted by a series of well 
executed illuminated views. He then by the same means showed the 
difference between the moon rotating upon its own axis, and at the same 
time revolving round the earth, which was, he pointed out, the theory of 
the moon's moticn maintained by all astronomers and scientific men 
hitherto, and the simple revolution of the moon round the earth, which 
was the view he himself took. In defending this position, Mr. Symons 


went at considerable detail into the whole question, taking the opportunity 
of combatting at the same time some of the principal objections of his 
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manufacturers have not recovered from the exhaustion, expense, anxiety, | 
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thus have assisted in removing the large amount of ignorance which exists | 





| into, 


opponents, He finally resolved the point in dispute into whether the moon 
in addition to the revolutionary motion round the earth as above described, 
had also a rotary motion round its own axis. This he denied, and con- 
tended that the circumstance of one side or part of the moon being ever 
visible to the earth, was a forcible proof of his theory. He also gave several 
illustrations upon an ingeniously constructed machine, by which it was 
shown that a sphere moving round another body, and always having the 
same side turned towards it, did not perform a rotation upon its axis. The 
object of one of the illustrations was to show that as the moon moved 
round the earth, with the same face always presented thereto, any given 
part of the moon's body described a circle whose centre was the earth, and 
that under these conditions it could not at the same time be describing a 
circle whose centre was the moon itself. <A spirited discussion ensued ; 
and it was arrested only by the arrival of 10 o'clock, to be resumed next 
Monday, We will give its substance in the next Exeinerr. Mr. Symonss 
views were powerfully defended by Mr. W. H. Williams, of Birmingham, 
Mr. Symons has also a disciple in an unexpected quarter, in the anonymous 
author of a new theory of astronomy. The author in question contends 
that the sun is not the centre of the solar system, but really revolves round 
the earth at the distance of ninety-five millions of miles, and therefore 
round the earth in four and twenty hours ; that the ecliptic is his real and 
not his apparent course, and that he moves in his orbit as he appears to do 
from east to west each day, without, however, turning on his axis; that 
none of the celestial bodies do turn on their axes, such theory being only 
invented to account for day and night, supposing the sun to be at rest. All 
these points are supported as ably as could be expected, and not a little 
time and trouble is given to show how much better these new views har- 
monise with Scripture than the Copernican theory so universally believed. 

A meeting of the Wolverhampton Gas Company was held on Tuesday 
last. The tenth annual report of the directors, which was read by Mr, 
Proud, the engineer to the company, for the half-year ending the 31st of 
December, 1856, which stated that the receipts for gas-rental, coke, tar, 
ammonia, liquor, and used lime, during the six months ending December 
Sist, had been £11,982 18s, and the expenses £8,266 12s., leavinga 
balance of £3,716 6s., from which the directors recommended that a divi- 
dend be declared on the paid-up capital at the rate of 10 per cent. per 
annum, amounting to £3,536, payable on and after the 4th of March, and 
the surplus £580 6s. 8d. to the reserve fund, which would then stand at 
£479 9s. Sd. Since the last half-yearly meeting the directors had made a 
call of 10s, per share, producing £2,224, and making the amount called 
for on new shares to the present time £5 10s. each. The progressive in- 
crease in the business and improved condition of the company enabled the 
directors to advise the declaration of the maximum dividend authorised by 
the company's act, with also a reduction in the price of gas, The reduction 
took place on the Ist of January last. The dividend having now reached 
the parliamentary maximum, any increase in the company's profits from 
this time forward would be principally applied towards further reductions 
in the price of gas. This result was consequent upon the increased con- 
sumption of gas, which fact would no doubt enable the Board to effect 
further reductions in the price, and to make additions to the guarantee 
fund. 

An explosion of fire-damp took place on Tuesday evening week, at the 
Woodshutt's Colliery, near Kidsgrove, North Staffordshire. This colliery 
is the property of Mr. John Edensor Heathcote, of Apedale-hall, and has 
been worked about ten years. At the period of the accident about forty 
men formed the complement for working the coal, but, providentially, at 
the precise time of the explosion—or rather double explosion—only four 
of that number were actually engaged in the pit. At about half-past five 
o'clock in the evening an explosion was heard, and upwards of a hundred 
persons soon assembled at the pit mouth, when a second explosion took 
place. A volume of flame, as if shot from a volcano, rushed up the * new. 
shaft,” which is 350 yards from the old shaft; while at the latter the 

effects were far more distressing, from the crowded state of the ground. 
At the moment of the explosion a corfe was being lowered to the men in 
the pit. This was blown completely out of the shaft, shivered to pieces, 
and the fragments scattered far and wide. The head gearing, with its 
wheel and massive beams, were blown off. The rim of the wheel was 
splintered into a hundred pieces, and the spokes bent in every possible 
direction. The bucket and chain, which were ascending the water shaft, 
were also hurled into the air, These various missiles descended in a de- 
structive shower upon the assembled crowd, many of whom by the explo- 
sion were thrown upon their faces A scene of indescribable confusion 
ensued, the men being enveloped in a dense cloud of smoke which rushed 
up the shaft. On this clearing away, it was found that several men had 
been seriously injured. About midnight two men were brought to the 
surface, alive and conscious, but sadly burnt about their faces and bodies, 
Although Shepley, after the second explosion, had been able to call up the 
shaft, he could give no information respecting the other men who were 
known to be in the pit. It was not until the following afternoon that the 
bodies of the two remaining men were found, and they were then quite 
dead, Their names were James and Samuel Jones, They were found 
lying within a few yards of each other, about three-quarters of a mile from 
the bottom of the shaft. Their clothes were ripped off, and their bodies 
burnt dreadfully, the flesh being torn in shreds from the arms of one of 
them. The deceased were brothers, and were both married men with 
families. Great damage has been done by the explosion to the interior of 
the pit, and five horses were killed. Mr. Wynne, Government inspector of 
mines for the district, descended the new shaft on Thursday morning with. 
Mr. Haslope, the manager, and several men, and remained in the pit about 
three hours.—The inquest was opened on the following Thursday after- 
noon, before Mr. W. Harding. Abraham Brooks, a collier, deposed that 
he was working with the deceased up to half-past three in the afternoon 
of Tuesday. There did not appear on that day more sulphur than usual. 
It had been some months since he had seen any large body of sulphur. 
There had beer little “ blowers,” but nothing to occasion alarm. The 
works were examined every morning before the men went to work. 
On Tuesday morning John Wright, overlooker, examined the workings 
with a safety-ls after which witness went into the pit, and found a 
lighted candle, which was a signal that the pit was safe. He considered it 
to be safe from fire-damp. The second explosion occurred about twenty 
minutes after the first, When discussing the period to which the in- 
quiry should be adjourned, a singular dispute arose between Mr, Heathcote 
and his manager on the one side, and the coroner and the Government 
inspector on the other, 

Mr, Haslope said he did not believe that the pit would be safe under a 
fortnight. 

Mr. Wynne.—I should not like to be kept out of the pit a fortnight, nor 
do I see why we should wait so long. 

Mr. Haslope.—Mr. Wynne knows that there is a great quantity of gas 
now in the workings, In one place into which he wanted to go to-day I 
believe that there is ten times as much gas as caused the explosion, 

Mr. Wynne.—The place in which we were to day was as swect as this 
room. 

Mr. Heathcote-—Mr. Haslope has behaved with exemplary bravery in. 
this matter, and 1 solemnly protest agafust the lives of ‘my people being 
placed in jeopardy and my property destroyed by Mr. Wynne’s rashness. 
Mr. Haslope has my distinct and express orders to prevent Mr, Wynne 
going any further into the workings until they are safe, 

The Coroner,—! do not think you have the power to give such orders, 
Mr. Heathcote. 

Mr. Heathcote.—Yesa, I have. 

Mr. Haslope (to Mr. Wynne).—You can visit the place if you please. 

Mr. Heathcote.—With this proviso—that it is safe. I say again that I 
will not have the lives of my men sacrificed to Mr, Wynne's rashness, 

The Coroner.—Really, Mr, Heathcote, this is not right—it is very im- 
proper. The jury have assembled to inquire into the cause of the death of 
these unfortunate men, and I do not think you ought to indulge in such 
expressions. 

Mr. Heaticote.—1 do not care the turn of a straw what you think. 

The Coroner.—i sincerely think that you do not; but as the servant of 
her Majesty, I will have my office respected. 

Mr. Heathcote.—I will respect the office as long as you do, 

The Coroner.—And I will see to the protection of those who appear 
before me to give evidence, 

Mr. Wynne,—It is useless for any one to intimidate me in the discharge 
of my duties—perfectly useless. 

Mr. Haslope.—I think your own conduct, Mr. Wynne, should be enquired 
I shall say no more now, but I shail communicate to Mr. Heathcote, 
privately, some things you have said. 
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Mr. Heathcote repeated that it was net right Mr. Wynne should go into 
the pit. 

Mr. Wynne.—No man can prevent me going. 

Mr. Heathcote.—Yes, you shall be prevented. 

Mr. Wynne.— You cannot hinder me, sir. No man can hinder me. 

The Coroner.—I must say again I think you are not justified, Mr. 
Heathcote, in using such language. It is not respectful. 

Mr. Heathcote.—I have not used a single expression which I shall 
retract. 

The Coroner then read the section of the Act of Parliament which gave 
Mr. Wynne the power of entering the pit at his discretion ; after which he 
said that if Mr. Wynne did not do all he could he would not be worthy of 
the office which he held. Who was to be the judge of the time at which 
Mr. Wynne should discharge his duties? If he said that in a week the pit 
would be ready for a further examination, who could say that he should 
not proceed? But he (the Coroner) did not think Mr. Wynne would press 
the matter to a day. From what he had seen of Mr. Wynne he would 
state, without fear of contradiction by any man, that no one was more 
anxious to serve his country or to save the lives of her Majesty's subjects, 
and, therefore, he thought there could be no justification for the remarks 
which had been made. 

Mr. Wynne.--I hold it to be of the very essence of an inquiry of this 
kind that an examination of the cause of the explosion should be made at 
the earliest possible moment. 

Mr. Haslope.—-Well, I will not go. 

Mr. Heathecote.—And I give you positive orders not to allow Mr. Wynne 
to go. : 

Mr. Wynne.—I repeat, you cannot prevent me. 

Mr. Heathcote.—I wish a full examination to be made ; but I wish also 
that it should be a fair one. 

The inquest was then adjourned until Thursday, the 5th of March, at 
eleven o'clock in the forenoon. 

From the Prize Essay, by Mr. Henry Evershed, of Godfield, Essex, which 
appears in the recently published number of the Journal of the Royal Agri 
cultural Society of England, we gather the following information upon the 
“ Farming of Warwickshire.” The average rental of the land is taken at 
25s. Gd. per acre; the average of England being only 19s. 2d. The dif- 
ferences of good and bad farming are usually great. At the south western 
extremity of the county root crops are strangely neglected; and draining 
as little thought of as if pipes were not invented, or stones were not to be 
had for the picking. In fact, this district, with all its advantages of soil 
and situation, and with Birmingham market close at hand, seems (with the 
exception perhaps of Bidford) to have been overlooked in the general 
advance, and is still pursuing the practices of 100 years ago. 
Twenty-four to twenty-seven bushels of wheat, and the same quantity of 
beans, per acre, are the average crops. Judging from what is done in 
several instances which could be pointed out, the average produce of many 
of the farms might, with proper management, be increased fifty per cent, 
—Complaints are also made as to the cattle. The small farmers, it is 
stated, suve their own bulls, and as they never expend anything for a su- 
perior animal, the breed deteriorates rather than improves. “ Pure bred 
stock,” the essayist adds, “is not common.” The following is a further 
illustration of the adherance to antiquated notions which is still to be met 
with :—One-horse carts and two-horse ploughs go together ; the common 
practice of this county exhibits but a small portion of either. In carrying 
out dung, some use four or five horses to a cart, and this on land by no 
means hilly. An instrument which will be a novelty to some of our 
readers is the double plough, which, not content with figuring on the sign- 
boards of some of the country inns, is still made use of even by some intelli- 
gent farmers. ‘The beam is nine feet long, the handles five feet, and the beam 
is either crooked to the right, or a cross piece is morticed in to carry a 
second mould-board; the front one is the smallest, and following close 
behind is the larger one, four feet long. Four, five, or even six horses are 


harnessed to it, and two furrows turned at once. Some look with 
contempt on the machine; but specimens may still be seen. It had its 
origin on the clays, and is still largely used to stir the fallows, for 


which purpose it is here thought invaluable. In good weather {it will 
plough nearly 2) acres a day In reference to the economy 
of that portion of the country termed by the essayist the Northern 
District, it is stated that in the neighbourhood of Birmingham 
farming merges into market gardening. Rents vary from £2 for 
the strong to £1 for the light land, and near the town £3 to £4, Under 
the head of stock, we may mention dairies of from ten to fifteen cows; 
sheep in numbers, which are yearly augmented by the draining of the land; 
and oxen and pigs which are fattened, though not in large numbers, by 
the larger and better farmers. The stock is maintained through the sum- 
mer by depasturing nearly the whole of the seeds, which, in accordance 
with the custom of this county, are heavily manured in autumn. The 
seeds are a mixture of clover and Italian or Pacey’s rye grass. The fol- 
lowing is a favourite mixture, sown for two years’ pasture :—8 lb. or 
10 Ib. cow grass, 5 Ib. Alsike clover, 2 Ib trefoil, 1 Ib. rib grass, 1 peck 
Pacey’s rye grass, 1 gallon Timothy grass. The bane of Warwickshire 
farmers is the failure of the clover plant from its too frequent repetition: 
it looks well and flourishing after harvest, and in the winter months gra- 
dually disappears, until sometimes not a single plant is to be seen. This 
“ clover sickness" seriously affects the prospects of succeeding crops, since 
it not only robs the land of the clover root, but lessens the amount of stock 
which can be pastured. The remedy lies in less frequent sowing—not 
oftener than once in eight years. In the mixture given above, cow grass 
is used as a relief from clover; but probably a complete rest from the 
clover family is the only way to ensure success. The bone manure of 
Messrs. Proctor and Ryland, of Birmingham, is applied on clover with great 
success: the cattle greedily feed upon the land so manured, leaving un- 
touched any part of the field not dressed. Its effects are said to be greater 
on heavy land than on lignt loam. ‘This manure, which is prepared for 
turnip and other crops, has obtained an extensive sale in this and sur- 
rounding counties, 





THE CERAMIC MANUFACTUBES OF STAFFORDSHIRE. 


Ws copy from the Birmingham Journal the following remarks, founded 
upon the report of M. Leon Arnoux, on the ceramic department of the 
Paris Exhibition before referred to. It will be found of considerable in- 
terest to every person who is interested in the connexion between the 
application of high art to products of British manufacture, and the deve- 
lopment of the commercial resources of our country. And where is the 
educated Englishman who is not so interested. 

In._ the Paris Exhibition of 1855, ceramic manufactures occupied a large 
space, on account of the number as well as the variety of the specimens 
shown. This is tke more remarkable, as it is only within the last sixty 
years that the application of art to this manufacture has deve.oped itself 
to any great extent. There are at present only three countries in which 
pottery is produced as a branch of national industry. England is the seat 
of the largest manufacture, France follows closely at her heels, while Ger- 
many, once far in advance of both, now lags considerably in the rear. It 
was, therefore, for England and France to contend for the prize of excel- 
lence. France with her Sevres and fancy porcelain, England with her 
earthenware, her Parian, her porcelaine tendre, her paving tiles, and the 
results of the experiments which the fact 3s of Staffordshire have 
undertaken with so much spirit. On one side was found an intimate 
knowledge of form and ornament, and on the other a correct appreciation 
of the wants of the masses, and an artistic feeling in rapid development. 
It was impossible that the contest should be otherwise than animated, and 
the award of equal praise to both countries is mainly due to a small body 
of our manufacturers, who with Mr. Minton at their head, spared no ex- 
ertions to carry the industrial flag of their native country through the 
struggle. 

The first specimens of British skill and taste in the ceramic art which 
M. Arnoux notices in his report, are the imitation mosaics and enamelled 
tiles in the Moorish style, with which Messrs. Minton and Co, have so well 
seconded Mr. Owen Jones in his juction of the Alhambra at the 
Crystal Palace. The superiority of these tiles, due to the durability of the 
material, the precision of the hanical process, and the good taste of the 











designs, is so well known that it is unnecessary to make any further men- 
tion of them, On the Continent the attempts to produce them have not 
been very successful. The ware with opaque enamel, commonly called 
Majolica, the revival of which is due to Mr. Minton, attracted much admi- 
ration. M. Arnoux says that, putting aside porcelain, there was no pottery 
in the Exhibition which could compare with this Majolica, as regards 
originality of design and general effect. A series of large works, designed 
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by Mr. Minton, showed the efforts he is making to give to his prod | 
that stamp of originality which once belonged solely to ancient art. M. 
Arnoux mentions, as among the most remarkable, a cistern supported by | 
Cupids; a large ewer and dish, for ornamental purposes, richer than most , 
of those which we derive from the period of the Renaissance; a wine 
cooler, with handles representing satyrs, which by the beauty of its enamel- 
ling was worthy to be compared with the finest porcelain; and a second 
large cistern, modelled by Baron Marochetti. Another series, in which 
Mr. Minton had directed his exertions to the reproduction of specimens of 
Italian ware of the sixteenth century, showed that ancient art possessed no 
secrets which he has not discovered. A vase ornamented with grotesque 
figures, and a set of large dishes, are especially mentioned in the report. 
England was represented in Paris by twenty-three exhibitors of earthen- 
ware and porcelain, among whom the names of Wedgewood, Copeland, 
Minton, &e., are familiar to the public. The display they made was, as a 
whole, such as to be long remembered by our allies, who have been for so 
i to the brittl small di and neg- | 





many years 
lected ornamentation of their own earthenware, that they were perfectly 
charmed with our specimens of stronger substance and large size, and with 
the good taste of our printing and enamelling. The exhibitors received 
in consequence, many orders, which, however, in the present state of the 
law which regulates the French Customs, they were necessarially obliged to 
decline. M. Arnoux states that not one of the visitors who were thus 
disappointed thought fit to transfer his orders toa French manufacturer. 
The prohibitory laws are therefore profitable to none; and judging from 
the statement in the report, they are powerless to assist those whose 
interest it is their object to protect. The biscuit porcelain, which has been 
used for statuettes, has for the last few years been in very great request. 
In England we have the Parian, which is daily becoming more popular, 
notwithstanding its high price. This manufacture, which has been at- 
tended with so many advantages with regard tothe progress of art in the 
potteries, was highly appreciated in Paris, and created much envy among 
foreign competitors. Messrs. Minton and Copeland stand at the head of 
the producers in this style of work, which they have originated ; and the 
improvements they have effected as regards execution, size, and the beauty 
of the models, have surpassed the most sanguine expectations. The finest 
specimen in the exhibition was the bust of the Empress modelled by Count 
de Nieuwerkerke, and executed by Messrs. Minton, Our manufacturers 
no longer confine themselves to reproductions from the antique, or to well 
known pieces of sculpture, but choose original subjects for their works. M. 
Arnoux selects for special mention Mr. Copeland's group of “Ino and 
Bacchus,” after Foley, and Mr. Minton's “ Highlanders,” his group of 
“ Cain and Abel,” and above all his charming statue of Lady Constance 
Grosvenor. Mr. Wedgwood’s contributions consist chiefly of his vases 
with a blue ground, ornamented with white reliefs, known under the name 
of “Jasper.” Mr. Wedgwood maintains his position at the head of this 
branch, and is famous for precision and clearness in what is commonly 
called potting. 

M. Arnoux next proceeds to consider how the British porcelaine tendre 
figured at the Exhibition. “Here,” he says, “ was found the reverse of 
what occurs at Sévres, namely, industry taking precedence of art; and 
we may say, without fear of contradiction, that it is only in England that 
a man of wealth and taste can obtain what is suitable for the use and | 
adornment of his table. This manufacture has, therefore, become | 
eminently British, and though a man would go to Sévres to purchase a | 








pair of artistically decorated vases, it is ia England only that he could pro- | 
cure really beautiful dinner and tea services.” In this respect, therefore, 
the trade belongs to us, and with the exception of one French manufac. | 
turer, whose productions, unless when entirely covered with paintings, are 
comparatively of a coarse description, we do not find any establishment on 
the Continent which can be compared with those of Messrs. Copeland, 
Rose, or Minton. The two former exhibited some very remarkable pro- 
ductions ; the Worcester imitations of the enamels of Limoges, most , 
beautifully executed, were much admired; while Mr. Minton distinguished 
himself by the great progress which he has made in this branch of 
manufacture. As Mr. Minton has obtained these magnificent results by 
his own unaided efforts, and at his own risk, many persons do not hesitate 
to award as much credit to them as to the manufactures of Sevres, which 
have had the aid of a large number of talented men, as well as of unlimited 
state funds. It was a piece of good fortune to Mr. Minton that both 
he and the Imperial manufactory should exhibit at the same time vases of | 
the old Sévres designs, because the advantage was in some instances on his | 
side, as his coloured grounds were quite pure, and his gilding brilliant and | 
substantial. The comparison afforded no ground for regret at the absence | 
of a manufactory in England, carried on at the expense of the Crown. | 
Sévres admirably fulfils its mission, which is to produce works of art of the 
highest class, and in this respect it holds an exceptional position which 
cannot be attained by any of our manufacturers. What concerns them is 
to take advan age of the resources which art places at their disposal, to , 
form a special class of decorators or painters on porcelain, whose in- ; 
fluence may happily be brought to bear on their productions. We may 
remark in conclusion that only five French manufacturers of earthenware | 
were represented at the Exhibition, andthe exportation of earthenware | 
from France is quite insignificant. The hard porcelain manufacture 
employs nearly 16,000 workmen, and M. Arnoux informs us that, so early 
as 1835, this branch of the trade declared that they regarded the moditi- 
cations which might be made in the Customs’ tariff with indifference, and 
as proof that they were in earnest, went to the United States, and even 
came to England, to compete with our own manufacturers. The French 
earthenware makers labour under the disadvantage of being able only to 
use clays of inferior quality, which besides, are not found in large 
quantities ; and, in addition to these drawbacks, the low price of common 
articles in porcelain has considerably limited the demand for their pro- 
ductions, 


METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 


(From OUR OWN CORRESPONDENT.) 


No alteration of importance has taken place in the position or future pros- 
pects of the iron trade, and although the business transacted is somewhat 
languid there is no ground for fear, but ample confidence felt in the future 
position of the iron trade. There is a steady demand for iron for home 
consumption, and the orders for merchant iron generally for the United 
States and from various parts of the Continent are very encouraging. The 
accounts from America represent the stocks in the hands of ironmasters as 
very low, so that we may anticipate a continued good demand from that 
quarter, The inquiry for rails is brisk, and the different houses employed 
in making them are fully engaged. The shipments for the past week were 
considerably greater than heretofore, being 10,163 tons against 3,825 tons 
in the corresponding week of last year, or an increase of 6,338 tons; for 
the corresponding weeks of 1854 and 1855 the shipments were 8,463, and 
6,724 tons respectively. The demand for pig iron is improved, and the late 
rates are steadily maintained. 

The demand for copper is very great, and high prices are realised. 
There is also a good inquiry for lead, the rates for which are tending up- 
wards. 

The coal trade is active, and the increased production tends to keep 
down prices, which continue to be firm. 

The seventh half-yearly meeting of the Midland Wagon Company was 
held on Wednesday at Rotherham, Mr. G. W. Chambers in the chair. 
The secretary, Mr. William Harrison, read the report and statement of 
accounts for the past half-year. The report stated that “the directors 
have again to congratulate the proprietors on the continued prosperity of 
the company,” and that “ there is now a good demand for wagons, and your 
directors look forward to the steady development of the mineral resources 
of the country, and the q' ditional requi for rolling 
stock.” There was a total balance, or surplus, at the credit of revenue 
account of £1,593 16s. 2d., and this sum the directors, who had every 
confidence in each half-year's revenue providing a dividend of | 
10 per cent, per annum on the original stock, and providing for | 
any contingency, recommended should be added to the £15 share 
or bonus fund. The chairman said the directors were desirous of 
having an expression of opinion on the part of the shareholders as to the 
best mode of issuing the new shares created by the resolutions of the ex- 
traordinary meetings of shareholders held on the 10th and 11th of April 
last, so as to obtain the advantage of an i d capital, and also to secure 
to the present shareholders the full benefit of the £15 bonus,—No | 











1 present making any observations on the subject, the 
Chairman said the plan agreed upon by the directors was to issue to 
the proprietor of every three shares a new share of £50 with £45 paid up. 
That would be allotting to him £15 for every share he held in the present 
company. 

The greatest excitement prevails throughout the mineral districts of 
the county respecting the appalling colliery explosion at Lundhill near 
Barnsley, in which at least 182 lives have been sacrificed. |The explosion 
set the mine on fire, and the blaze rose into the airsome 30 yards high. 
Mr. Morton, the Government Inspector, Mr. N. Wood, Mr. Woodhouse, 
and several other mining engineers have held consultations during the 
week with regard to the best mode of extinguishing the fire in the pit. 

The following is Mr. Webster's description, at the meeting on Friday, of 
the state in which he found the mine during his perilous exploration: — 
He said that on getting to the bottom of the shaft, they found that the 


: lower portion of te slides and boardgates were entirely blown up and 
| destroyed, and on proceeding further they found the coal around the fur- 


nace was in a complete state of ignition. The coal and woodwork in the 
upeast shaft had taken fire, and the flames were raging furiously. He 
could compare it to nothing but a river of molten metal being poured down 
the shaft. They proceeded about 200 or 250 yards along the south level, and 
found all the furnace down, and the coal on fire. They proceeded up the levels 
and boardgates as far as they dared to venture, until they came in contact 
with the inflammable gas, and were obliged to retreat. They returned to 
the shaft, and then made an examination of the north levels, along which 
they proceeded for a distance of 400 yards, up to the fourth boardgate, 
During the investigation they found many dead bodies, and the men who 
accompanied them brought the remains to the shaft. One man was found 
dead close to the bottom of the shaft; further on they found ten dead 
bodies together. Not far from the furnace it was supposed that a large 
number of bodies were lying, as the men generally congregated near the 
fire at dinner time. The furnace was blown down, and the stables (con- 
taining six horses) were on fire. When they got near the upcast shaft 
they saw immense masses of coal] and rock falling down. The shaft was 
a furnace. They were in the pit above two hours, The stoppages and 
brattices between the two shafts were completely blown away, and there- 
fore, except in the level, the pit was dead, ic., full of bad air. They 
would have succeeded in putting up stoppages, but the fire increased 
to such an extent that they were obliged to retreat. They were so 
placed that if they had not retreated they would have been excluded 
from the air and suffocated, because the air was “backing” direct 
from one shaft to the other. Himself, Mr. Coe, and Mr. Maddison, 
ascended the shaft and held a consultation; their companions ascended 
in haste, saying that it was impossible for any one to remain down any 
longer. Of course they then considered it their duty to acquaint the 
owners with the position of the mine, and to state that it was imperative 
to close the shafts, as there was no probability of saving any more lives ; 
and that it was the only chance to render the pit in a condition fit for work- 
ing in again. Mr. Webster added :—‘ My companions and myself, fearing 
the awful responsibility which rested upon our shoulders, thought it was 
only prudent to consult with the men who had gone down with us. They 
were called in separately, and asked if they were of opinion that it 
was possible to get any more bodies out of the mine. They con- 
curred in opinion that it was impossible, and we acted upon their re- 


| solution and our own by covering over the tops of the pits. Ina 


few minutes after we came out of the mine the cupola shaft was 
filled with fire, which reached fifty yards above the summit, and 
the sparks from that body of flame ascended 100 yards higher. 
a stream of water has been turned into the mine, and the mouth of the 
pit closed, but it is believed that the fire is still raging in it, and that some 
time will elapse before it will be ina state to permit anybody to descend to 


| recover the bodies of the unfortunate men. The district of Barnsley is in 


an awful state of excitement, and the relatives of the poor men are threat- 
ening to attend in a body to go down the pit to recover them if any fur- 
ther delay should be permitted. The proprietors of the colliery have done 
all in their power to alleviate the sufferings of the widows of the men. 

The usual monthly meeting of the committee of managemen: of the 


| Association for the Prevention of Steam Boiler Explosions, was held on 
| Tuesday, at the office of the secretary, Mr. Henry Whitworth, 13, Corpora- 


tion-street, Manchester. The chief inspector, Mr. R. B. Longridge, pre- 
sented his monthly report, from which we have been furnished with the 
following extracts :—During the present month 257 firms have been visited, 


| 673 boilers inspected, anil 69 engines indicated. The principal defects 


which have been observed in these boilers are as follows, viz. :—Three 
boilers dangerous, from over pressure; three boilers dangerous, from cor- 
rosion or fracture of plates; three from injury, resulting from deficiency 
of water; eight boilers injured from the same cause, but not considered 
dangerous ; three boilers not provided with sufficient safety-valves. In two 
@ases the water gauges were found inoperative, and in four others the 
pressure gauges very far from correct. 

Several failures in Greek firms at Manchester this week have caused 
some uneasiness, and the demand for manufactured articles has been 
quiet. There has been an average trade done in cloths at Leeds, and 
woollens at Huddersfield have been more in demand. 

The hinists of M h are very busy, and at several large 
firms some heavy contracts are held for machinery for America and 
Australia. 








. 


Cuarcoat “Setr-ConsumMInc” Stoves.—We cannot advert to 
such stoves as these (which are said to have just killed two persons 
at Brompton) without stating, that, scarcely believing it possible 
that they could be recommended for use without special warning as 
to the absolute necessity of “a pipe to carry off the poisonous fumes,” 
we personally called on one or other of the several stovemakers’ in 
Newgate-street, and there, to our astonishment, we found that it was 
but too true, that not the slightest warning or even simple intimation 
of the necessity of such a pipe was given by the attendant employed 
to sell the article: on the contrary, we were confidently assured that 
the stove was a “self-consuming” one; and when we responded,— 
“So much the worse, inasmuch as the fuel, if thoroughly consumed, 
is only all the more thoroughly converted into the deadly poisen 
carbonic acid gas,” what do our readers think was the fencing re- 
joinder ?—“‘ Oh, but this is patent fuel,—purified fuel,—twice puri- 
fied! "—The Builder. 

ExpLosion oF GAs ON Boarp A BeEtGitan VesseEL. — On 
Monday, Mr. Favell, coroner, concluded a long inquiry at South 
Shields into the cause of the death of Francis Maese, who was killed, 
and three other seamen badly injured, by an explosion of gas coal on 
board the Prince Philippe, of Ostend, as she was leaving the Tyne for 
Trieste on Friday. The explosion had done extensive injury to the 
vessel, and the evidence proved that it had been occasionedsby the 
mate, Kestile Eugene, taking a lantern into the forehold, at which 
the gas exploded. Eugene is fearfully burnt, and the unfortunate 
deceased and Jacob Holstein, another seaman, were blown over the 
vessel's foreyard into the Tyne. The coals with which the vessel was 
laden were of a very fiery nature. They had been shipped on Wed- 
nesday, and the hatches battened down after. It seems that they 
had been wrought in the low seam of the Felling Pit, 1,000 feet below 
the surface, where the men work with the Davy lamps. The coals 
had been sent direct from the pit to the vessel, and, as the hatches 
had been put down immediately after the cargo had been taken 
aboard, light carburetted hydrogen had been rapidly evolved, which 
had fired as soon as the mate went below with a light with all the 
force of gunpowder. The jurv, in returning a verdict that the death 
of the seamen had been caused by the explosion, expressed an opinion 
that vessels taking in this class of coals should be provided with 
ventilators, by which the recurrence of such casualties would be 
prevented. 

Tue Oricix or Wueat.—The origin of the wheat which we now 
cultivate is involved in considerable obscurity. Nowhere is it found 
to exist native. Ina paper in the Edinburgh Review, the author of 
it takes the ground that all our common cereals have been developed, 
by cultivation, from grains having, in their natural state, scarcely any 
resemblance to those now cultivated, and he asserts that the parti- 
cular plant from which wheat has originated, is a grass growing wild 
on the shores of the Mediterranean, and known to botanists by the 
name of egilops. 
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RAILWAYS OF THE UNITED STATES.* 


CONSTRUCTION OF ROAD. 

Tur character-of American railways, so different in its promi- 
nent features from that of railways in this country, is the result 
of the want which they have been called upon to supply. A 
means of communication was required which could be laid 
cheaply and rapidly throngh forests and uncultivated districts 
where high speed was of far less consequence than certainty of 
communication. A railway was the instrument best adapted to 
supply this want, and it would afford a better means of communi- 
eation at a less cost of maintenance than an ordinary road. 

As the first cost of a railway was a more important considera- 
tion than the after expense of working the line when made, sharp 
curves aud steep gradients were unhesitatingly adopted, and the 
railways were opened with a minimum of accommodation. The 
Baltimore and Ohio Railway affords a striking illustration of a 
line opened with steep gradients, which have since been im- 
proved In order to avoid for a time an expensive tunnel, which 
has since been constructed, the line was carried by a series of zig- 
zags, ascending over a hill by a gradient of 1 in 18 at its steepest 
part. Each zigzag terminated in a short level space, so that the 
train was run up one zigzag on to this Jevel space, and then 
backed up the next zigzag, and.so on. The load which could 
ascend in this case was, of course, very small. There are curves 
on this railway of 360 feet radius, and curves of 400 feet radius 
are common; ‘the railway follows the sinuosities of the valleys 
in its passage across the AHeghany Mountains : it is also carrie? 
through the streets at Baltimore down to the wharves, and 
passes round right angles. In these streets the traction is by 
horse power. ' 

The embankments and cuttings of a railway at its opening 
are generally completed ; the bridges are ordinarily of timber, 
which, not being always well seasoned, is often a cause of con- 
siderable expense. The designs of many of the bridges for 
large spans, and also of the roofs of stations in which timber 
alone. or timber in connexion with iron is used, exbibit great 
engin’ering skill, and are very instructive. The railway bridge 
of largest span is the suspension bridge over the Niagara river, 
connecting the United States with Canada. The span of the 
bridge is 800 feet ; and the level of the rails is 250 feet above 
the water. The particulars of this bridge have been already 
published in this country. On many railways, iron and stone 
are being adopted to replace timber structures which have 
decayed. I have appended a sketch of ene iron and one wooden 
bridge of recent construction, which well deserve consideration 
(see Figs. 1, 2, 3, 4, and 5: also Figs. 12, 13, 14, and 15.) 

The ballasting is generally very deficient at first. On the 
prairie lines it is impossible to procure ballast except from very 
considerable distances. In constructing these lines a ditch is 
dug on each side of the road, an.] the soil banked up so as to 
cover the centre of the sleepers, but: sloped off on each side, 
leaving the ends of the sleepers exposed, in order to allow rain 
to drain off rapidly. 

The elasticity of the soil makes these roads far from disagree- 
able to travel over when dry ; but in wet weather and frost the 
absence of ballast is a source of great inconvenience and danger. 
This may be remedied, to some extent, by placing a good drain 
under the centre, as well as at the sides of the roads; but 
nothing can compensate for the absence of ballast which, in a 
severe clituate like that of America, should be of broken stone, 
not less than two feet in depth under the sleepers, with good 
drainage; it is sometimes customary to slope the top of the 
ballast on each side, go as to cause the snow melted on the sur- 
face to drain off. 

The gauge of American railways varies : the general gange in 
the United States is 4 feet 84 inches: the gauge of the Ohio 
railways is nominally 4 feet 10 inches, but it is in many cases in 
practice made 4 feet 84 inches. The New York and Erie, and 
one »r two lines in connexion with it, heave a 6 feet gange. The 
guage of Canadian railways is 5 feet 3inehes. ‘The break of 
guage is of less consequence than in this country, because there 
is not so inuch interchange of working stock between the several 
railway companies. 

The sleepers on American railways are usually of oak, cedar, 
or hemlock spruce, of. abont 6 inches by 8 inches scantling, and 
from 7 to 9 feet long. 

In consequence of iron being taxed to the amount of 30 per 
cent., the American railway companies have been obliged to econo- 
mise iron to the utmost. The rails are made as light as possible 
the usual form being the contractors’ rail of from 50 to 65 Jb. 
weight. Many railway companies obtained rails from England, 
for which they paid by mortgage bonds, The rails thus obtained 
have not, it is stated, generally provedidurable. With regard to 
rails obtained from American iron works, the plan is frequently 
adopted of contracting that the rails shall last a specified time, 
the failure of any rail being made good, together with expenses 
incurred in consequence. ‘The rails are spiked to sleepers laid 
transversely, the joint being generally secured by means of a 
chair made of boiler-plate, with a lip ent out on each side and 
turned up; the lip is barely 3 inches broad, and projects about 
1} inches on each side of the joint. It is stated that the lip 
soon works up, and when hammered down is apt to break off; 
consequently the joints on a road of this description soon 
become very bad; and geveral plans have been tried to improve 
them. 

On the New York and Erie Railway, in some places eleven 
sleepers have been placed under an 18-feet rail. 

On some lines I saw a wrought-iron chair 14 inches in length, 
of the form shown in Fig. 8, made to slide on to the rail with- 
out any keys. 

Several forms of compound rails, for avoiding joints, have 
been tried, but I was informed that they have invariably failed. 

The ordinary fished joint had been tried, but the necessity for 
economising iron, and of preserving a sufficient breadth of base, 
has so limited the depth and modified the form of the rail that 
it not generally well adapted to this mode of fastening; and it 
was stated not to have proved successful. A modification of the 
fished joint, in which a piece of iron about 12 inches long is used 
on the inside of the rail, and a piece of ork 5 feet long on the 
outside, has been tried on the Baltimore and Ohio and other 
rallways, and appeared to answer. (See Fig. 6.) 

The switches and points in use upon English railways are 
almost unknown in America, shifting rails or contractors’ points 
being universally used in lieu; and consequently if the points 
are set wrong, the vehicles which pass through them must leave 
the cer: The re sult of this is that the points are almost always 
Sept locked, and a sginal is invaribly attached to them, 

: On the Newha tailway, in order to render it impossible for 
the switch: sever to be set except for the main line, they are 
work-d from inside a bos, the lever of the switches being con- 
nected wit a the dvor of the box, so as to shut it when they are 
held upon for the siding; thus the pointsman cannot get out of 
his box unless the poiuts are set right for the main line. 






























* Extracted from C 
of Privy Couucil 


+ 





zin Galton’s Report to the Lords of the Commit: 





The signal arrangements at stations, and even at junctions, 
are generally very imperfect. 

Level crossings are scarcely ever provided with gates or gate- 
keepers, except in special cases near towns ; buta large board is 
placed over the crossings. with the large words printed on it-in 
large detters :—““Ratlroad cressing. Look out for the curs when 
the enginé bell rings.’ On the Philadelphia and Reading Railway 
a bluecoleured light is shown at all level crossings at night. 

It is theinvariable duty of the engine driver to ring a large 
bell, plac*d on his engine, whenever he approaches a level cross- 
sing or passes along a street. 

Cattle-guards are constructed on each side of every level cross- 
ing. in order to prevent cattle and animals from straying on to 
the line. These are trenches about 4 feet deep and 4 feet 6 
inches broad, cut across the railway, the rails being supported 
by narrow balks laid across the opening. Laths, a few inches 
apart, are laid across the opening to enable persons to pass over. 

The railways are generally well fenced, except at stations or 
where the railway is carried along roads or streets, in which case 
no separation is made. The main line of the Baltimore and 
Ohio Railway runs through the streets at Baltimore to the pas- 
senger station ; the trains are drawn by locomotives, and a man 
on horseback rides along in front of every train, blowing a 
trumpet, to warn people to keep off the track. 

A very general practice prevails of distributing the goods traf- 
fic by means of rails laid along the streets to wharves and private 
establishments, along which the railway cars are moved by horse 
power. At some seaport towns in this country, as, for instance, 
Aberdeen, Dundee, and Birkenhead, rails are carried on to the 
v harves, but not to the same extent as in America. The prac- 
tice is, however, one which might be adopted in many places in 
this country with great advantage, and with saving of expense 
in uploading and reloading. The construction of the cars in 
America enables them to be moved round very sharp curves. 

The stations are generally unfenced, and passenger stations 
are considered public thoroughfares. The accommodation is 
generally inadequate and very indifferent, there being a great 
want of waiting rooms and other conveniences, as well as of 
means of obtaining information. At some stations, however, 
where the passeuger traffic is large, the booking-office has a 
second opening into the ladies’ waiting-room, so that ladies tra- 
velling alone can obtain tickets without crowd or difficulty. 
This arrangement is one which might be adopted with great 
advantage in this country. 

CONSTRUCTION OF ROLLING STOCK. 

The practice of constructing the railways in a hasty and im- 
perfect manner has led to the adoption of a form of rolling 
et.ck capable of adapting itself to the inequalities of the road ; 
it is also constructed on the principle of diminishing the amount 
of use.ess weight carried in a train. 

This principle is, that the body of the car or wagon is 
carried by two four-wheeled trucks, one at each eud. (See Figs. 
9,10, an' 11, also Figs 16 avd 17) The body is attached to 
these trucks by means of a pintle in the centre, the weight rest- 
ing on small rollers at each side. The main framing of the truck 
is supported on springs resting on the axles, and the pintle or 
rollers are fixed to « cross-beam, wiich is attached by 
springs to the main framing; so that between the body of the 
car and the axles are a double set of springs. India-rubber 
springs are in general use, but they often become hard; conse- 
quently sometimes steel springs are used, with great advantage. 
any side movement, which might result from the slight play 
allowed to the cross beam is counteracted by springs placed 
between its ends and the framing. An iron hoop attached to 
the framing passes under the axle on each side, so as to support 
the axle iu case '¢ should break 

The bearings do not differ materially from those used in Eng- 
land. But the axle box is formed so as to allow of oil being 
used as a lubricator, as it is well adapted to withstand heat and 
cold. The oil is contained in the lower part of the axle box, 
cotton waste being pressed in to prevent it from shaking about 
as well as to keep it in contact with the axle; the front is 
serewed on, and, at the back, a leather fits close round the axle, 
and prevents the adinission of dust. (See Fig. 17.) It is stated 
that onder favourable cireumstances:this- kind of box will run 
sometimes for a month without requiring to be touched, but 
there is great difficulty in obtaining good oil 

The wheels used on American railways are of cast iron, with 
chiiled tires. The wheels are from 30 to 36 inches in diameter, 
made without spokes, and generally of the section shown in Fig. 
11. These wheels, when made by the best makers, will run 
from 60,000 to 80,000 miles before the tires are worn, and they 
are said nut to be liable to break ; they weigh rather more than 
500 1b., and cost from £3 to-£3 10s each ; they are not of 
course so true as turned wheels, but their first cest is less; they 
wear well, and during the time they last they require no-ex- 
penditvre for turning up; any crack can be more easily de- 
tected by sounding with a hammer, and when a wheel breaks it 
does not always do the mischief that is done by a broken tire. 
Chilled cast-iron tires are used on some of the railways for the 
driving wheels of engines ; they are made 3 inches to 34 inches 
thick, and 6 inches broad, and cylindrical ; they are bored out to 
a true cone t» fit the centre, which is also of cast iron, turned to 
a Similar cone, and secured in place by screws. These chilled 
castings are stated to be preferable to steel or to wrought iron, 
on account of their being less liable to fracture in frost. 

The iron of which tiey are made is of a superior quality, and 
great practical skill is necessary in the operation. It is stated 
that there are only three firms in the United States whose 
wheels are fuliy to be relied upon. 

The only connexion between adjacent cars is at the centre, by 
means of the draw-bar; the draw-bar terminates at each end in 
what is termed a bumper, which enables it to act as a buffer, as 
wella as means of connexion (See Fig 18) Inthe most ap- 
proved construction of car the draw-bar is continuous under the 
car, aud is attached tu elliptic springs, which act in both direc- 
tions 

No force is necessary in coupling the cars, as the ends of the 
draw-bar or bumpers, which are of the shape shown in the 
sketch, abut against each other; a shackle is introduced through 
the openivg behind, and two pius are passed through the eyes; 
about an inch ploy bein; all that is allowed. An iron shackle is 
gene ally used ; but on some railways the shackle is made of oak 
18 inches Jong, 2 inches thick, 6 inches broad, with holes for 
the pins 14 inch x 2 iueh, at a central distance apart of 12 
ine.es ‘The block, as well as each hole, is bound with iron; 
but the iron band reund the block is divided on each side at the 
centre sv that if a car leaves the rails the side wrench would 
break the shackle transversely. 

In coupiing passenzer cays the man stands on the platform at 
the end of the car; but in ff/cizbt cars, when there is no platform, 
the following self-acting contrivance for dropping in the pin is 
sometimes adopted to prevent injury to the man employed. 
Wien two cars are to be coupled, the pin in the bumper of one 
of the cars is supported by means of a ball, and the shackle is 
fixed by its pin in the bumper of the other car; when the cars 
























are moved one against the other, the shackle in one bumper 
pushes back the ball in the other, and allows the pin to drop 
into the hole. 

All passenger cars, and almost all freight cars, are supplied 
with brakes, which are applied to all the wheels, worked from 
either end of the car. The blocks of the brakes are lined with 
plates of cast iron; and it is never intended that the wheels 
should be completely skidded, 

“On the Philadephia and Reading Railway there is an 
arrangement by which asudden check in the speed of the engine 
applies brakes to the wheels of all the cars. 

Passenger and emigrant cars, covered freight cars, or low- 
sided and platform cars for timber, minerals, &c., are placed 
upon the trucks I have described. Upon some railways coal 
and ballast wagons are used, constructed in the same manner 
as those upon English railways. 

The bodies of the passenger cars are from 30 to 45, and even 
60 feetin length This length renders it necessary uat the 
sides should be supported by a truss, either in the framing or 
by iron trussing rods below. On lines of 4 feet 8) inch gauge 
the cars are about 9 feet, and on the New York and Erie, 10 
feet wide, and from 6 feet to 7 feet 6 inches high. There are 
two classes of passenger cars, of which one is limited to the con- 
veyance of emigrants. In the centre of each end of the cars is 
a door, conducting to a small platform, about 2 feet 6 inches 
wide, from which steps descend on either side to the ground. 
There isa railing to the platform, with an opening to allow 
passengers to pass from the platform of one car to that of 
another, and thus through the whole train. 

On many railways this free passage is not allowed to passen- 
gers, but the foremost door of each car is locked, so that all 
passengers amust enter at the rear door, and the conductor or 
servants of the train alone pass through with keys 

The interior of the car forms a large room, with a passage, of 
from 1 foot 9 inches to 2 teet wide, down the centre, upon each 
side of which cross seats are arranged. These seats are intended 
for two passengers each ; they are from 3 feet 3 inches to 3 feet 
6 inches long, about 1 foot 6 inches wide, and 1 foot apart. The 
back is arranged to be turned, so that the passenger may sit with 
his face in either direction. The seats and backs are comfortably 
cushioned, and there is a window, and ventilator above to each. 
A capacious netting is carvied along each side from one end to 
the other, for the reception of umbrellas, bags, and cloaks, In 
winter the cars are warmed by means of an iron stove in the 
centre; and they are lighted at night by lamps placed at the 
sides. 

In a certain proportion of the passenger cars, a portion, about 
7 feet long, 3 feet 6 inches wide, is partitioned off, in which a emall 
room for the convenience of ladies nursing, and a watercloset. 
In the summer iced-water is placed in water-cvo'ers in the cars, 

On some railways, where the journey occupies a considerable 
time, as for instance, the Illinvis Central between Cairo and 
Dubuque, some of the cars are fitted with compartments about 
the size of our first class carriage compartments, in which 
the seats are arranged for the backs to turn up, and so to form 
two tiers of berths or sofas, for the accommodation of passengers 
who may wish to lie down. For these an extra price is charged. 

The dust caused by the friable nature of the soil is the great 
inconvenience of summer travelling in the United States. 

Several plans have been tried to avoid it. On some railways 
windows have been constructed, so that the sides should slant 
outwards and throw it off 

On the Michigan Central Railway a sereen of tarred canvas is 
fixed so as to reach from the lower framing of the cars to within 
about 2 inches of the rails outside the wheels. The screen ter- 
minates in a framework, which is arranged to abut against a 
similar framework on the next car, so that from one end of the 
train to the other a tunnel is formed under the cars, in which 
the dust is confined, and can only escape at the end of the train. 
This plan prevents dust in the cars, but is said to cause heated 
axles. 

On the New York and Erie Railway, the following plan secures 
freedom from dust and good ventilation, A funnel placed ut the 
top of the car, faces the direction in which the train is proceeding, 
and the movement of the train causes the air to pass down this 
funnel into a chamber, where it is purified. A cistern of water 
is fixed under the car, and a pump worked by the rotation of the 
axles of the car forces the water into the chamber through jets 
arranged to fill the chamber with spray. The air, in passing 
through this spray, is freed from dust. In cold weather a stove 
is placed so as to warm the water. The aic then passes through 
flues under the floor into the interior of the car. The windows 
must be kept closed. As this arrangemeut is in practical use on 
several carson the New York and Erie Railway, it woald be 
well worthy of a trial upon English railways, especially in large 
saloon carriages, The illustration of a passenger car, Fig. 16, 
shows this plan. 

A baggage car, or a compartment of a passenzer car reserved 
for baggage, is invariably placed next to the engine. The bag- 
gage cars are furnished with dvors at the sides to facilitate the 
loading and unloading of baggage. Baggage cars are geverally 
thirty feet long. Next to the baggage cars in the treins are 
placed the cars with the compartment for mails, or for the 
express companies, who undertake the parcels traffic 

Freight and cattle cars are usually covered, Their ordinary 
length is twenty-eight or thirty feet, and they are more strongly 
built than passenger cars. 

Almost every car is provided with a brake, which can be 
applied to all the wheels of the car. It is worked from either 
end, so that one man can work the breaks of two cars. In 
freight trains the guards usually pass along over the tops of the 
cars, the small number of bridges and tunnels rendering this 
course safer than it would be in England. 

In every train a simple and perfectly effectual communica- 
tion between the guard and engine-driver is provided by means 
of a cord. In passenger trains a cord, with swivel-hooks at 
each end, is provided to each car. It passes through rings in 
the ceiling, and it is the duty of the conductor to see that the 
communication between adjacent cars is complete before a train 
starts. In freight trains the cord is passed over the tups of the 
cars. This cord is attached to a bell on the enzine 

The construction ofa train on American railways favours this 
mode of communication more than on English railways. The 
carriages are longer, and therefore there are fewer of them, and 
consequently fewer connexions to be made; and these con- 
nexions are between rigid draw bars, without expansion or con- 
traction of buffer springs; and as a person can walk from one 
end of a train to arother, these connexions are made very 
easily, and any omission is immediately detected 

From above account it will be seen that the roliing st ck on 
Awerican railways differs considerably from that in use in 
England. 

In designing their rolling stock the Americans appear to have 
taken their ideas more from a ship than from an ordinary 
carriage, and to have adopted the form best calculated to accom- 
modate large masses with a minimum of outlay for first cost, as 
well as the ove which involves a minimum of attendance upon 
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TRON TRUSS AND SUSPENSION BRIDGE BY W. BOLLMAN, AT HARPER'S FERRY, ON THE BALTIMORE AND OHIO RAILWAY. 
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A Platform for ingress and egress to car. 

B Truck upon which body of car is supported. 

C India-rubber springs. 

D Break handle. 

E Compartment containing saloon and closet. 

F Breaks, 

G Rods from break to break handle. 

H Steps from platform. ! 

I Connecting pipes from pump attached to the axle condueting to alr 
chamber. 

K Funnel for ventilating apparatus. 

L Seats. 

M Back of seats capable of being reversed to enable the passengers to face 
either way. 
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— ELEVATION OF ENGINE AND PART OF TENDER IN GENERAL USE ON RAILWAYS IN THE UNITED STATES. 
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A Shed for protecting the engine driver and fireman from the weather. 
B Bell to be rung when approaching level crossings. 


the passengers in getting in and out of trains. Whilst the cars 


have been designed with a view to avoid every appearance of 
privilege or exclusiveness, or of superiority of one traveller over 
another, they have been constructed so as to secure to every 
traveller substantial comfort and even privacy. 
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There is only one class, but as the cars are designed with more 
regard to comfort than English railway carriages, this class is 


C Inverted funnel round chimney to catch sparks when a wood fire is used. 
D Cow catcher. 


lieu of several at each side, effects a saving in first cost, 


E Track or bogie 





frame from the centre of which the front part of engine 
is supported. 


F Lamp. 


are used, the wheels are cylindrical and about 3 fect 6 inches in 


as well as in subsequent trouble to the company’s servants, | diameter, the leading and trailing wheels alone have flanges, In 


and allows the cars to be made wider than they could be with 
side doors, steps, &c. It is also very convenient for the pas- 
sengers to be able to move about, especially on a long journey. 
The absence of compartments facilitates ventilation, warming, 
and lighting at night. There is an advantage derived from the 
use of trucks, which deserves consideration, viz, that carriages 
can be moved easily round curves, and that consequently there 
is some diminution in the resistance of curves; and the use of 
double springs renders the motion of the cars very easy on a 
good road, Indeed, these cars travel without accident over bad 
roads at velocities, when our carriages would probably leave 
the line. The small diameter of the wheels possibly increases 
the friction to some extent. 

Vehicles of this descriyition would be very convenient in this 
| country on all omnibus lines, and for second and third class 
| traffic; but it is likely that many English first-class passengers 
; would prefer the privacy of a compartment. The use of this 
description of vehicle would, however, probably render neces- 
sary a reconsideration of the mode of buffing and coupling 
carriages together, if not the adoption of the bumper at the 
centre. This mode of coupling entails very much less risk upon 
| the companies’ servants than the mode in use in this country, 
and it prevents the possibility of danger arising from the coup- 
lings not being properly screwed up; and the use of a rigid 
draw-bar through the train would afford an easy means of 
enabling the engine driver to apply breaks simultaneously to 

all the wheels of the train. The mode of connecting American 
's affords rather more protection than ours against that 
| class of accident in which one carriage is forced through 
| the adjacent one, as in such cases the platforms at each 
end, amounting to five feet of space, must be crushed 
before the body of the car is injured. 

The main advantage of the American cars is that they con- 
vey a large number of passengers, in proportion to the dead 
weight, than can be conveyed in the carriages generally used on 
English railways. 

On the Baltimore and Ohio Railway, on account of the sharp 
| curves, the cars are shorter than on many other lines, viz., 40 
feet inlength these cars will contain ten persons, and it was 
stated that! they weigh about 7 tons. As a general rule on 
English narrow gauge railways the same number of second-class 
passengers would scarcely be accommodated under a weight of 
10 tons. 

The passenger car of the New York and Erie Railway Com- | 
pany, of which a drawing is given, is 60 feet long, and would | 
contain above 80 people. 

The freight cars on the Baltimore and Ohio Railway 28 feet 
long, with a capacity for a load of 9 tons, weigh 6 tons. On | 
narrow gauge English railways, as a general rule, the weight of | 
| the goods wagon is not much less than the weight of load. 
| Engines —The American engines are constructed upon princi- | 
| ples somewhat analogous to those on which the cars are con- | 
| structed, with the view of obtaining great stability on roads | 

which present at certain seasons considerable irregularities of | 

surface. The weight rests as nearly as possible upon three 
points; the fire-box end being supported on the driving-wheels, | 
and the smoke-box end upon a pin which rests in the centre 
of asmall truck. The driving-wheels are generally four in num- 
ber, coupled together, with from 5 feet to 5 feet 6 inches | 
diameter, and placed at about 1 foot 6 inches apart. The hinder | 
pair of wheels is furnished with flanges, but the leading | 
driving wheels are generally without flanges, and are frequently | 
cylindrical. When great speed is required the wheels are in 
creased to 6 feet diameter,t but it is the almost invariable 
| custom to couple four wheels in all engines. (See Fig 20.) Fig. 
7 shows the arrangement for loading the tenders with fuel. 
For working steep inclines, engines with eight wheels coupled 








very much superior to second and third class carriages, and only | 


inferior to the dest first-class English carriages, 
regretted that almost all English railway companies have so 
entirely disregarded the comfort of second and third class pas- 
sengers, although, as a general rule, second-class and sometimes 
even third-class passengers pay a higher fare than is required 
for the much superior accommodation of American railways. 
No doubt the American railway cars cannot contain so many 
passen; 
divi 


It ismuch to be | 


| * Since my return to England I have been informed that a great saving 
in wear and tear has been effected on an Austrian railway by the use of 
cylindrical wheels. It is stated that the tires do not wear sharp, they last 
one-third longer, and that the oscillation of the carriages is much less than 
with coned tires. 

+ On the Philadelphia and Reading Railway there is an engine, constructed 
by Mr. Mulholland, with four 7 feet driving-wheels coupled, 17 inch 
cylinder, and 30 inch stroke. This engine weighs nearly 28 tons, of which 


es a8 would be contained in a carriage of equal length | 12 tons rest on the leading truck, the remainder being distributed between 
into compartments, but the use of a door at eath end, in | the driving wheels. 
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CAUCE Gfut- 
HALF SECTION OF CARRIAGE. 


E Sprinklers. 
¥ Water tank. 
G Air channel 
H Air valves. 


A Pump. 

B Connecting pipes. 
C Valves. 

D Branch pipe. 


| The above illustration shows the ventilating apparatus used onthe New York 
and Erie Raliway. 


The track is supported on inside and outside bearings, 


Fic. 17. 


1. LEATHER COLLAR. 





SECTION OF AXLE BOXES FOR INSIDE AND OUTSIDE BEARING, 


attaching the framing to the springs the compensating balance 
lever is used. Some of these engines weigh 30 tons, the position 
of the engine driver being on the top of the boiler. 

In the ordinary engines the truck is made as light as possible 
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TRUSS TIMBER BRIDGE OVER THE SUSQUEHANNA—NEW YORK AND ERIE RAILWAY—190 FEET SPAN, 


DESIGNED BY D. C. McCALLUM. 
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its wheels being generally from 2 feet 6 inches to 2 feet 9 inches | 


in diameter, and about 1 foot 6 inches apart. These wheels are 
of chilled cast iron, similar to the car wheels. The driving wheels 
are generally of cast iron in the centre, and the tires are of 


wrought iron, or sometimes, as has been already mentioned, of | 


chilled cast iron, which is stated to be better able to stand frost. 


In most engines the cylindrical part of the boiler, instead of | 
butting against-the fire-box, is connected with it by an inclined | 


plate, so that there is no right angle at that part. 


Notwithstanding that the coal fields of the United States oceupy | 


an area of 130,000 square miles, and extend into Pennsylvania, 
Ohio, Indiana, Hlinvis, Kentucky, Virginia, and Michigan, until 
very recently wood was the fuel invariably used on American rail- 
ways. Wood has, however, risen very much in price lately ; and 
on the prairie lines wood is not to be had, but coal is found in their 
vicinity ; on other lines, which pass through the coal measures, 
coal isa cheaper fuel. Hence its use is gradually being extended 
on railways, and it will probably soon entirely supersede wood. 

Several attempts have been made to burn bituminous coal in 
engines without coking it. In one, the fresh coal is supplied 
into the fire-box from below, so as to under-lie the heated fuel ; 
in another, the fire-box is divided into two parts, from each of 
which a flue, with a damper, leads to the tubes, and there is an 
opening below the surface of the fuel from one part of the fire- 
box to the other. The fires are alternately charged with fresh 
fuel, the damper of the fire most recently charged being closed, 
to cause the smoke to pass through the other fire. I cannot 
give any decided opinion as to the satisfactory results of either 
arrangement, This subject is receiving at the present time 
great attention in this country, and the economical results which 
are stated to have been arrived at by Mr. Beattie in some new 
engines which he has constructed for the London and South- 
Western railway are very extraordinary. 

Anthracite coal is used on the Pennsylvanian railways. A 
form of firesbox, adopted by Mr. Mulholland on the Philadelphia 
and Reading Railway is stated to be very successful (see Fig. 19). 


It is shallow, with a large grate area; the bars are of cast iron, | 


j inch broad, and with } inch spaces between them; and a 
row of air holes 4 inches deep by 14 inches wide, whieh can be 
opened and closed at pleasure, extends along the front of the 
fire-box, just over the bars. There is also an arrangement to 
admit air to the heated gases near the tube plate. The anthra- 
tite coal is spread evenly over the grate bars in a layer ) inches 
thick. The fire-box is made of iron, as is almost invariably 
the case in America, the sides being considerably sloped 
inwards to ensure that the steam generated from the water in 
contact with it shall pass off rapidly, and keep the water in 
constant contact with the iron. 

It may be mentioned that the contract for the supply of boiler 
plate from the makers is frequently similar to that for rails, viz., 
that if defects in original manufacture are discovered, the plate 
is to be made good, aud all expenditure incurred upon it 
defrayed 


| and firemen against the inclemency of the weather. 


| 
| 
| 








| 


| 


In those engines in which wood is burned, the chimney is | 


surrounded with an inverted funnel of iron, with a grating at 
the top to catch and contain the sparks. A door at the 
bottom of the funnel allows the ashes to be removed when 
necessary, 

American engities are provided with what is termed a “ cow- 
catcher,” in lieu of axle guards, It is composed of a series of 
iron bars uniting in a salient angle, formed to throw to one side 
anyiing that lies on the track. The lower bar is about 3 inches 


from the rail, and the upper part terminates at the framework of 
the truck. 

This implement derives its name from having been used to 
protect the engine from cattle straying on the line, and with a 
— depth of snow it answers all the purposes of a snow 
plough. 

_ Every engine is furnished with a bell of at least $0 1b. weight, 





which is always rung by the driver before the engine is moved | 
forward at a station, and also when approaching level crossings, 
The bell gives notice of the approach 
of the engine without frightening horses as much as the whistle. 
The side from which the sound proceeds can be easily distin- 
guished, and in the neighbourhood of towns it is a much less 


or moving along streets. 


objectionable sound to the inhabitants. The whistle is used on 
emergencies, and as a signal to apply the brakes, &e. 

There is one arrangement connected with the engines in 
America which mere humanity should cause to be adopted in 
this country, viz., the protection affirded to the engine drivers 
The foot- 
plate of the engine is covered by a roof supported by glazed sides 
and a glazed front. The windows are arranged to open readily, 
and a passage is afforded to the front of the engine. This shed 
is open at the back towards the tender, 

This arrangement makes the engine drivers and firemen much 
more comfortable, and enables them to keep a far better look- 
out than when unprotected, 














given value of iron is 16,000; being reduced below any probable rate 
of fibral separation if any previous data. 
Now to proceed for proportion of one rib—that is, 
One-half weight of Bridge and Load. 
Weight of Iron 24,000 Ib. 





* Timber _... 15,000 ,, 
ee ae 184,000 ,, 
- Momentum oe 6—228,000 7, 
248,000 ,, the total weight 


to be sustained by one rib. 

This, when distributed, is carried at eight different points; at the 
centre by two equal, and on either side by two unequal forces. There- 
fore, =~’ = 31,000 Ib. on each post; or, in other words, there is a 
concentration of 51,000 Ib. on each floor beam at the points of sus- 
pension, 

The distance from centre of abutment to centre of bridge = 64 
‘ 31,000 x 64— Ps * a 
feet; so that SS 15,500 Ib. weight on acting rods at the 
centre, the forces being equal. 

The distance from centre of abutment, or the point of support, to 
the centre of post, or internal line of first or abutment panel = 175. 


| therefore, applying the principles of the lever, as before mentioned, w, 


DESCRIPTION OF THE TRON SUSPENSION AND 
TRUSSED BRIDGE AT HARPER'S FERRY . 


(For Illustrations see page 182.) 


(Extracted from an account of it by Wendel Bollman, Master of Track 
Repairs on the Baltimore and Ohio Railway, by whom it was designed. ] 


THe span of the iron suspension and trussed bridge erected at Har- 
per’s Ferry, is 124 feet between abutments. The length of cast iron 
in stretcher, 128 feet. The weight of cast iron in the R. R. truss 
65,137 Ib. ; of wrought iron, 33,527 lb.; making a total weight of | 
cast and wrought iron, 98,664 Tb. } 

The wrought iron requires little workmanship; the rods from the | 
centre to abutments having an eye at one and a screw at the other 
end, with a weld or two between, according to length. The long 
counter rods have two knucktes and one swivel for adjustment of 
strain, and convenience in welding as well as in raising the whole. 

The cast iron stretcher is octagonal without, circular within, and 
averages one inch of metal. It is cast in lengths according to the 
length of panel, and jointed in the simplest manner. At one end of 
each length is a tenon, at the othera socket. The latter is bored out, 
and the tenon and its shoulder turned off in a lathe to fit the socket; 
thus, when thoroughly joined, to form one continuous pipe between 
abutments. The ends of the sections of cylinders, inserted to those 
contiguous, are slightly rounded, to allow a small angular movement 
without risk of joint fracture. 

A cast iron plate or washer sets on a bracket cast with each abut- 
ment end of stretcher, and at right angles to the centre acting rods. 
The tension bars are passed through this washer to receive a screw nut 
for the erection and adjustment of the system. 

The stretcher or straining beam, the vertical posts and suspen- 
sion bars, compose the essential features of the bridge: each post being 
hung by tWo bars from both ends of the stretcher independently of 
all the others; and each post and pair of tension bars forming with 
the stretcher a separate truss. 

This system, perfect in itself, is additionally connected by diagonal 
rods in each panel; also, by light hollow castings, acting as struts. 
The diagonal side rods might be safely dispensed with; for the 
peculiar merit of the truss is its perfect independence of such provi- 
sion. They are therefore used as a safeguard only in case of the frac- | 
ture of any of the principal suspension rods. 

By this combination of cast and wrought iron, the former is ina 
state of compression, the latter in that of tension—the proper condi- 
tion of the two metals. It unites the principles of the suspension and 
of the truss bridges. Each bar performs its own part in supporting 








| the load in proportion to its distance from the abutment ; so that the | 


entire series of suspension rods transmits the same tension to the | 
points of support as would be equally transmitted from thence to the 
centre of bridge. 

The tensile resistance of the best American bar iron tables at | 
80,000 Ib. per square inch. Its practical value is generally rated at | 
avout one-foi the nominal value. In this diagram the highest 


| slightest perceptible derangement of masonry; the 


31,000 x 175 


12s 


have transferred to the farthest point of support = 4,238 Ib. 


| as the weight, which, deducted from 31,000 Ib., leaves 26,761°8 Ib. as 


the weight transferred to the nearest point of support. 
To use further plainness in application of first principles, let us 
take the following diagram :— 





A. dD d 8 
SS AD=,AB=6 
“is Ad= ; AB=9 
Bd =, AB=38 
E W =144 
e c 
w w 
In the triangle A B C, A C = © B._ Then the weight being 
Ww: Ac 


between the fulcrum and power, A B: A D or D B:: 
or B C 12: 6 :: 144: 721b, or “425 = 72 1b. weight on AC or 
B C, the forces being equal. - 

Bd =3. Then AB: Bd: : W: Ac, or12: 8:: 144: 361b. or 


ad = 36—144 = 108 Ib. on B c’, or, by proportion, AB: A d:: 


.W or 12: 9:: 144: 108 1b. on Bc’, the forces being unequal. 


The sum of resistance of the extended fibres should equal the sum 
of resistances of the compressed fibres. : 

This bridge, it will be seen, is composed of seven independent 
trusses, which transfer the weight concentrated on each floor-beam 
directly to the abutments without aid from any other connexion 5 and 
not from panel to panel, as in general use. R 

The strain on cast and wrought iron is wholly in direct line; and 
the result, the least quantity of metal is required to carry a given 
weight. The weight of bridge and load has a vertical pressure on 
the piers, towers, &c., the only horizontal thrust being from the ex- 
pansion of iron, which is accommodated by rollers, sliding of abut- 
ment bracket over its pedestal, or by other means. The necessary 
dimensions of masonry may therefore be most moderate. F 

It is evident, from an inspection of the drawing, that no chord is 
requisite at the bottom of the trussto resist tension; the only advan- 
tage of that employed is to regulate the movement produced by ex- 
pansion, in the performance of which agency the resistance is one to 
compression. 

Although the ( 
constructed as to admit of accommodation to expansion by } 
yet such contrivance was omitted with the view of fully testing 
effect of greatest expansion throughout the system. 

It is now ten months since this bridge was erected at Ha 
Ferry, during which time it has been exposed to extremes of 
and cold, and to an average run of twenty trains daily. , 

From the closest inspection we find that the extreme expansion mea~ 
sures as near as possible, Lith ge ory ¢ an ee on a" aie 

i eet of stretcher ; ani 
five-eighths in the entire length, ; arewenmions of 


abutment bracket casting and its pedestal were so 
rollers, 


the 
rs 
eat 
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which are 4 feet square of base, 12 feet high, and 2 feet 9 inches at 


top. 

While on the subject of expansion it may be well to notice the 
effect from difference in expansion of the rods. At the first point of 
suspension, or where the longest and shortest rods meet, the counter- 
rod is about four and a-half times longer than the acting rod; and 
the expansion of the counter is four and a-half times that of the 
acting rod. But there is also a proportionate difference in the lengths 
of stretcher from the point directly over the centre of connexion to 
the extremities of these rods. This has been practically proved in 
this bridge. 

The suspender bolt, when the expansion is extreme or five-eighths 
of an inch in the length of stretcher, exhibits a motive difference of 
three-sixteenths towards the short or acting rod; which difference is 
provided for, as seen by slot-dotted in elevation, where the vertical 
suspender bolt moves to accommodate any such difference, and to give 
that proportion of weight to each rod according to the angle. 

It affords easy access for repairs; for instance, should a new floor 
beam be required, it is but needed to slacken the horizontal rod and 
the keys in longitudnal strut, remove the washer under point of sus- 
pension, and let down the beam to be replaced, which can be done 
without trestling up any part of the bridge. 

In case of fire, the floor may be entirely consumed without any in- 
jury to the side truss. 


The permanent principle in bridge building, sustained throughout 
| this mode of structure, and in which there is such gain in competi- 
| tion with every other—viz,, the direct transfer of weight to the abut- 
| ments, renders the calculation simple, the expense certain, and facili- 
| tates the erection of secure, economical, and durable structures. 





Particulars of a Trial made on the 1st day of June, 1852, to prove the Stiffness 
' of an Iron Bridge erected be Wendel Boliman, at Harper's Ferry. 

Three first-class tonnage engines, with three tenders, were first 
carefully weighed, and then run upon the bridge, at the same time 
nearly covering its whole length, and weighed in the aggregate 
273,550 lb., or 136 pe tons nett, being over a ton for each foot in 

length of the bridge. 

This burden was tried at about eight miles per hour, and the de- 
flections, according to gauges properly set and reliable in their 
action, were at centre post, 12 in., and at the first post from abutment 
nine-sixteenths of an inch. 

From this test it is found that the load did not cover the entire 
length of bridge by about thirteen feet, yet the excess of weight in 
the middle, and at a speed of about eight miles per hour, produced 
no greater deflection than 1 of an inch at the centre post, and nine- 
sixteenths of an inch at the first point from abutment. 

W. Botiman. 





Form used on New York and Erie Railroad for Monthly Report of Division Superintendent of Employés on the Union Railroad 


Division, during the 


Month of July, 1856. 


This Report must be made to the Auditor promptly at the close of each month, and must embrace al/ employés. 
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Spring Makers. —- _- - = | -~ _ — — | = | - 
Boiler Makers .. _ _- = _ _ | _ = —_ — | -- | 
Coppersmiths ....... -- _ _ _ -_- |; = _ a } - | 
Carpenters .....ccscccceees | 33 16 428 1 708 | 730 91 18 16 _ 2 — | 169 23] 
Car Builders..... - - _ _ - _ _ — _ — | _ | 
Car Repairers . _ -- — | _ — - _ — _ _ - 
Pattern Makers . ® _- —_ — - _ | - —_ _ = _ -_ | 
Painters... cccccccccscccess _ - — _ - | _- - _ - _ _ | 
Time Keepers ........ccccee J - ~- - — | _ -- _ = _- - 
Watchmen in Shops aoue -— _ — = - _ _ _ — _ -- 
Labourers in Shops ne _ -- _ _ | = = — _ | - 
Supervisors, Track.......... 1 1 26 2 50 65 0 | 1 1 — — -- — 
Foremen, Track ... 6 10 9 231 1 36 318 11) 9 | 9 _ —- | — 16 89 
Trackmen ....... oe 74 55 | 1.4261 1 0 |1,420 25 | 55 1 —- |b 0 = | 
Bridge Watch .. . ; 1 1 31 1 13 35 (0 | 4 1 - —-— | — — | 
Bridge Carpenters .. . . e 24 15 384 2 102 808 0} 25 i —_ w» | — 446 49 | 
Labourers, on Fences ...... - = _ _ —- j= -_ -_ —- i- = 
Conductors, Gravel Trains .. 1 1 252 3 50 89 25 | 2 1 os 1 _ 26 0 
Foremen 9 oe 6 6 157 1 72 270 0 7 | 6 -- 1 | — 35 21 | 
Flagmen 9 oe} 1 1 222 1 2 28 12) 2 | 1 _ 1j;e—_— 20 41 | 
Oilmen ei ost 1 1 222 1 0 22 50 | 2 | 1 - 1] — 13 37 | 
Labourers » eo] 185 138 | 3,5963| 1 01 |3,662 79 161 | 138 ~ 3 |; — 589 98 | 
BOM....cscccsesee] O08 487 |12,0093} 1 31! |16,941 54/ 510 | 487 19 42 [977 45 [1,173 32 | 








REPATENTING OF OLD INVENTIONS. 
THE re-invention and repatenting of processes previously pa- 
tented, and which had become public property before they were 
repatented, are occurrences by no means unfrequent, as we 
formerly remarked, when speaking of the usefulness of the pub- 
lication in extenso of all the specifications of patents (which is 
now in progress), and of the facilities recently afforded in free 


libraries for consulting these specifications. When the existence | 


of the treasures of knowledge to which we now refer become 
more generally known, they will be much more explored than 
they now are, though, certainly, considering the short time which 
has elapsed since the new system was commenced by the Com- 
missioners of Patents, the number of persons who have referred 
to the copies of their publications in the metropolitan and pro- 
vincial free libraries is very great. Mr. Somers, of the Maryle- 
bone Free Library, reports as follows :—“ The works are chiefly 
consulted by workmen. The number of monthly issues for 
reference is about five hundred. All descriptions of inventions 
have been referred to, but especially those relating to steam 
appliances.” On the same point the commissioners remark :— 
“The opportunity afforded of consulting the commissioners’ 
works has led to a considerable increase in the number of appli- 
cations for patents. In Manchester and Salford 168 patents have 
been sought in the last twelve months, during part of which 
time the works have been accessible to the public; whilst in 
those two places, during the previous twelve months, when 
there existed no such opportunity of research, only 141 patents 
were applied for.” The patents which have been recently taken 
out for agricultural implements, and for the manufacture of iron, 
afford good illustrations of the importance to inventors and pur- 
chasers of inventions of the opportunities of research which now 
exist in so many places, and which are constantly being multi- 
plied. We therefore invite special attention to the following 
sketch of re-inventions in the manufacture of iron :— 

The late Henry Cort, to whom this country is so deeply 
indebted, as the introducer of “rolling” and “ puddling” bar 


iron, was in reality the rediscorerer, and not the discoverer of | 


these processes, as is generally believed. This is abundantly 
evident upon a comparison of his specifications with others pre- 
viously patented, and which are now made accessible to all 
inquirers. Cort’s first patent, which is for “rolling,” is dated 


17th January, 1783; his second, that for “ puddling,” is dated | 


13th February, 1784. The first was anticipated by John Payne 
in his patent dated 21st November, 1728; the second was anti- 





I certify the above statement to be correct, 





(Signed) , Superintendent, U.R. 


| which a patented invention, though actually become public pro- 
| perty by lapse of time, may be rediscovered, and, in good faith, 
| through ignorance, used for the exclusive benefit of individuals, 
| A great noise has lately been made about the patent of Franz 
| Uchatius, a captain in the Austrian service, for improving the 
| manufacture of cast steel, by subjecting pig iron, when reduced 
| toa granulated state in crucibles, to the combined action of 
oxygen, heat, and fluxes. This process was patented in this 
| country on Ist October, 1855. It is reported that the patent 
| has been sold in England and Wales for a very large sum. It is 
| also understood that Uchatius received £30,000 or £40,000 for 
{it in France. It nevertheless appears that he was anticipated by 
John and Charles Wood, in their patent, dated 29th July, 1763, 
which is stated to be an improvement upon a patent of John 
Wood, of the year 1761. 

The following is an extract from the patent of John Payne 
| (No. 502), dated 18th September, 1728. It is beyond all 
doubt a patent for “‘rolling.’”’ He puts “ certain ingredients 
into fusion with pig or sow-iron ; videlicet, the ashes of wood 
and other vegetables, all kinds of glass and sandener, common 
salt and rock salt, argile, kelp, and pot ash, slegg, or cinders, 
from iron furnaces and forges, proportionable parts of the said 
ingredients being put into fusion or melted with pig, sow, or 
other brittle iron, which will make the like change as charcoal 
does in the fire called the finery in common forges, and will 
render the same into a state of malleability, so as to bear the 
stroke of the hammer to draw it into barrs or other forms att the 
pleasure of the workman, and those or other barrs being heated 
in the said melted ingredients in a long hott arch or cavern, as 
hereafter is described ; and those or other barrs are to pass between 
two large metall rowlers (which have proper notches or furrows 
upon their surfass), by the force of my engine, hereatter des- 
cribed, or other power, into such shapes and forms as shall be 
required.” A copy of this patent may be had separately, for a 
| few pence from the Queen’s printers, from whom may also on 

the same terms be obtained the other documents from which 
we are about to quote. 

Let us compare the above with Henry Cort’s patent (No. 
1,351), dated 17th January, 1783, i.¢., forty-five years later than 
Payne's patent. Cort passed “ fagoted iron,” at a welding heat, 
through rollers. He says that by passing the iron through his 
rollers the metal is “ freed from earthy particles,” and ‘com- 
pressed into a tough and fibrous state.” He adds—‘“ A bar of 

| the worst ordinary iron being passed through becomes instantly 











cipated (to some extent) by Peter Onions in his patent dated 7th | of good quality, and two or more such bars, or any pieces of im- 


May, 1783. 


pure iron, heated in the same manner, and passed through the 


A recent case is still more curious, as a proof of the way in ' rollers together, become at once welded into one solid body, and 
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meliorated into good tough iron, without being cleansed in the 
scouring barrel or otherwise.” He shows how plates may be 
formed by rolling, and directs the requisite shape to be given to 
the bars, by the upper rollers being “collared,” and the under 
roliers being “ grooved.” He describes his invention as essentially 
consisting “in taking a welding heat on several faggots of iron 
in the same furnace at one time, and drawing the same into uses, 
either singly or by welding two or more together by the operations 
described, either under the forge hammer or through the mill 
rollers, a8 may best suit the use intended.” 

The patent of Peter Onions (No. 1370), dated May 7, 1783, is, 
to a certain extent, an anticipation of Corts’ puddling process of 
the following year. Onions employed two furnaces—a common 
smelting furnace, and a furnace of stone and brick, bound with 
iron work and well annealed, into which the fluid metal was re- 
ceived from the smelting furnace. When the liquid metal had 
been introduced into the second furnace by an aperture, it was 
closed up, and subjected to the heat of fuel and blast from be- 
low, “until the metal became less fluid and thickened into a 
kind of paste, which the workman, by opening the door, 
turns, and stirs with a bar or other iron instrument, 
aud then closes the aperture again, and must apply 
the blast and fire until there is a ferment in the 
“metal.” The scoria are separated by the stirring. The adhe- 
rent particles of iron are collected in a mass, reheated to a white 
heat, and forged into malleable iron. Pig iron may be treated 
in the second furnace in the same way as fluid metal taken from 
the first furnace. These details are sufficient to show that 
Onions anticipated much of the essence of the puddling process 
supposed by many to be exclusively the invention of Cort. The 
patent of Cort is No. 1,420, and is dated 13th February, 1784, 
He used a reverberatory furnace heated by coal, and provided 
with a concave bottom. The fluid metal was run into the second 
furnace from the smelting furnace, or pig iron was put into it 
direct ; the metal was stirred with iron bars; the scull, 
parings, and nut iron were thrown back into the furnace. Cort 
says, “the method invented by me is to continue the loops in 
the same furnace, or re-heat them in another air furnace to a 
welding heat,” and then shingle them into half blooms or 
slabs. The entire process, he says, may be “completed with- 
out using finery, charcoal, cokes, chaffery, blast, or fluxes.” 

The “invention” of Uchatius, of an “improved process for 
manufacturing cust steel,” was patented in Austria on the 14th 
March, 1845; in the United States, 27th May, 1856: and in 
England, Ist October, 1855. He says :—“ The pig iron is gra- 
nulated by pouring it while in a molten state into water.” He 
concludes his specification with this paragraph :—“ Having now 
set forth the nature of my invention, and explained the manner 
of carrying the same into effect, I wish it to be understood that 
I do not claim the combination of the above mentioned materials 
with pig iron for effecting its conversion to cast steel ; neither 
dv I confine myself to the use of those materials, as others may 
doubtless be found to yield oxygen gas as required for the car- 
rying out of the decarbonising process. But what I claim as 
my invention is the conversion of pig iron into stecl, by sub- 
jecting the same, when reduced to a granulated state in cru- 
cibles, to the combined action of oxygen, heat, and fluxes, 
whereby I am enabled to manufacture cast steel of a determi- 
nate quality, and obtain it at one melting.” John Wood, in his 
patent (No, 759), dated 1761, says—‘ Thirdly, I take the same 
cast metal, and melt it down in an air furnace with a fire of pit 
coal ; the melted metal J reduce into small grains (according to 
art) by pouring it into water, upon a wheel or roller turned 
briskly round: the granulated metal I mix with various fluxes 
according to its nature and the uses for which the iron is intended, 
as with iron siag or cinder, scaled or scoria of iron, fusible sand 
and lime, kelp, soaper’s waste—these J put with the granulated 
metal into close vessels and work them in an air furnace in the 
same manner as before related.” The following is an extract 
from the patent of J. and C, Wood (No. 794) dated 1763. It is 
equally interesting with the above :—“ In the first operations we 
take pig or sow iron, or any other kind of fused or cast iron, of 
what form or shape soever; this iron we reduce into grains or 
small pieces, either by granulation, as described in the said speci- 
fication so enrolled as aforesaid, or else by pounding or breaking, 
for which last-mentioned purpose we have erected heavy 
stampers, worked by a wheel which is turned by 
water or horses, and first applied by us to this use. The 
scull or cinder iron (which is that part of pig or other 
cast iron that remains unmelted when the said iron is a second 
time run or fused in an air furnace) we break or reduce into 
small pieces in like manner, The iron thus granulated or broke, 
if of a short red quality, we sprinkle or moisten with a strong 
ley of kelp; when thus broke or prepared, we put it next into 
pots, moulds, or covers, made of clay or other materials proper to 
resist the fire, as more fully described in the said specification, 
either using the scull iron or cast iron alone, or mixing them 
together in various proportions according to their several 
qualities, constantly mixing with them in the said pots, moulds, 
or covers, @ fit proportion of some of the fluxes hereafter men- 
tioned.” 

We trust we have said enough to show that a rich mine of 
useful knowledge, hitherto almost unexplored, is now being 
opened up by the publications of her Majesty's Commissioners of 
Patents.—Morning Post. 

[We have had the patents of Uchatius and Wood before us 
for some time, with the intention of calling attention to their 
identity, as well as to the necessity of close examination of 
existing patents upon the part of intending patentees, before 
applying for protection for their presumed inventions. Such is 
the number of patents taken out under the new law, that this 
course is rendered all the more necessary. We shall do all we 
can to assist our readers in this way, and to this end it is our 
intention to examine all the patents existing in different branches 
of manufacture, or classes of machinery, and to publish the 
differences in each, so that all that is patented in relation to 
certain distinct subjects will be found consecutively recorded.) 
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Curious Errecr upon rue TeLecrarn Wrres.—During the 
greatest intensity of the late snow storm, the electrical eflect on 
the wires of the magnetic telegraph, in the office at Chestnut street, 
near Third, was curious and striking. There was a_ continual 
snapping, cracking, and flashing, like the noise when wood is burning 
briskly. At one place, on a covered wire, the stream of electricity 
suddenly appeared about the size of the flame from an ordinary gas 
burner for more than five minutes. On examining the wire, it was 
found that half-an-inch of the covering was burned off it and the 
wire beneath it, with which it was in contact. A correspondent calls 
our attention to similar electrical indications observed elsewhere. He 
says his brother, who was on a visit at a friend’s house, in the 
western part of Green-street, observed that on approaching the gas 
fixture and the register belonging to the meter, a spark of electricity 
was received, with a shock severe enough to be unpleasant. It was 
noticed that the same effect was produced by applying the knuckles 
to some persons in the house; they appeared to be oe with 
electricity. He communicates the fact for the purpose of ig the 
attention of electricians to the subject.—Philadelphia Ledger. 
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INSTITUTION OF CIVIL ENGINEERS. 
February 24, 1857. 
G. P. Broper, Esq., Vice-President, in the chair. 
On reading the abstract of the discussion of February 17th, it 
was observed that the speaker who had given the year 1825 as 
the date of the introduction of wooden wedges for railway chairs 
desired to correct it, and to substitute 1835, as the period when, 
under the direction of Mr. Locke, the wooden wedges were first 
tried on the Liverpool and Manchester Railway, as an experi- 
ment, previous to their general employment on the Grand 
Junction Railway, with the double-headed rail designed by Mr. 
Locke, at the same time, and first used on that line. 

The paper read, was “On Chain Cable and Timber Testing 
Machines,” by Mr. T. Dunn, Assoc. Inst. C.E.* 

The hydraulic press machines, for testing chain cables, had 
been generally co costly in construction, and required such 
expensive foundations, that few of the chain manufacturers had 
on their premises any means of testing their chains. Messrs. 
Dunn, Hattersley, and Co., of the Windsor Bridge Iron Works, 
Manchester, having had their attention directed to this want, 
designed the simplified testing machine, the description of which 
formed the subject of the paper, and which could be produced 
for £200 to £300, instead of £1,100 to £1,600, the cost of the 
Government and Corporation testing machines. The bed of the 
new machine consisted of a trough of cast iron, with a slot 
throughout its length (30 yards), to contain the portion of cable 
under proof ; this trough was laid on guntrees of wood asa 
foundation, and a few cross bars were placed over the slot, to 
prevent the end of the chain from rising, in case of fracture. 
This arrangement precluded the possibility of accident to the 
workmen when testing chains, as the ends were retained within 
the trough instead of sweeping across laterally, as frequently 
occurred when the chains were laid upon a bench for testing. 
‘he arrangements for the main hydraulic cylinder, the valves, 
and the levers, were very simple and effective, and the results 
of very numerous series of experiments, which were given, 
demonstrated the power and uniform action of these machines 

~one of which was used at the Paris Universal Exhibition in 
1855, for making a long series of experiments on the strengths 
of colonial and other timber, under the direction of Captain 
Fowke, R.E., part of whose report was quoted. 

The paper was illustrated by numerous drawings, and some of 
the links broken in testing were exhibited. 

In the course of the discussion it was remarked, that the 
broken links showed, in almost every instance, that the fractures 
had arisen from an imperfect union of the iron of the links in 
welding. It was considered that sufficient force and rapidity of 
blows could not be obtained by hand labour, and that tilt 
hammers with the requisite speed had not yet been employed ; 
neither had steam hammers, which were merely lifted by steam 
and fell by their own gravity, sufficient speed for heavy chain 
making. A description was given of Naylor’s single, or double- 
acting steam hammer, which could be changed at pleasure, by 
merely moving a lever, and by which any amount of steam, 
from a mere breathing upon the piston, to that of the full 
pressure of the boiler could be applied, and be varied whilst 
the hammer was in full work. T'wo of these hammers were 
employed in the workshops of the Eastern Counties Railway at 
Stratford, and one at Norwich. They were somewhat like the 
“ Nasmyth” hammer, but comprised several modifications 
having reference particularly to the valves and valve gearing 
The hammers weighed 10 ewt. each, and when worked with a 
length of stroke of 12 inches, and double acting, 250 blows per 
minute could be obtained, or more than twice the number that 
could be given by an ordinary hammer lifted by steam, and 
falling by its own unaided gravity. The same principle was 
said to be applicable for rivetting iron plates for ship building— 
also for boilers, tanks, wrought-iron bridges, rivet making, &c. 

Some calculations which had been made to discover the law 
which regulated the size of the chain cable and the weight of 
anchor for a given ship, showed that 


‘ , 
4 a/ Load displacement 


gave the diameter of the chain cable usually employed by screw- 
steamers of the present form. 

A working model was exhibited in the library after the 
meeting, of Lapham’s “Method of Regulating the Height of 
Water in Steam Boilers.” This consisted of a pipe and cylinder 
in communication, situated at the proper level of the water in 
the boiler, which were kept filled with cold water. Two pipes 
proceeded to this cylinder, the one from the steam portion of 
the boiler, and the other from the water space. When the water 
fell below the proper level, steam would pass through the lower, 
or water pipe, and expanding the water in the cylinder and pipe, 
would cause an expansive action against an india-rubber 
diaphragm, to which was attached a lever, acting by cranks and 
levers upon the stop-cock, or valve in the feed-pipe. 

At the meeting of February the 10th, a Model of an Improved 
Railway Crossing, by Mr, Henry C. Hurry, was exhibited in the 
library after the meeting 
_ The objects sought to be attained were to make a perfect con- 
tinuity of the main line-rail through all crossings, without “ point 
and wing’’ (or “elbow”’) rails, and to effect a saving in the ex- 
pense of the permanent way of railways. 

By perfect continuity of the main line rail through crossings, 
the extra wear and tear which at present took place ‘at crossings, 
both to the permanent way and to the rolling stock, was pre- 
vented, and the danger of wheels getting off the rail, or on to 
the wrong rail, particularly in “ elbow” crossings, was removed, 
The steeled “point and wing and elbow” rails used in the con- 
struction of crossings, parts involving considerable wear and 
expense, Were removed. 

In this improvement, where a main line was crossed, the rail 
crossing, In approaching the point of crossing, was raised to 
about 1} inch above the level of the main line rail. The crossing 
rail, both inside and outside the main line rail, was cut at such 
a distance as to allow of the free passage of wheels upon the 
main line, and both ends of the rail were bent down for about 
one foot, so that the extreme points were on the same level as 
the main line rail. Between the end of the rail and the outside 
of the main line rail was laid a packing at the same level as the 
main line, and in the line that the flanges of wheels traversing 
the crossing would take, of a sufficient width to allow for 
deviations of gauge. Between the inside of the main line and 
the end of the crossing rail was piaced a movable packing, or 
wedge, which rested upon inclines in such a way that it might 
be raised to the level of the main line, or lowered sufficiently to 
allow the flanges of wheels upon the main line to clear. This 
movement was produced by the action that reversed the points 
leading to the crossing. By these means a level and continuous 
way was made for wheels to pass along (upon their flanges) for 


_*A detail description with illustrations of one of the machines, will be 
é'ven in an early number. 











the distance between the ends of the cut rails of the crossing 
line. The gauge was maintained by a check rail. 

In crossing one siding rail by another rail, the movable 
packing was not required, as it was unnecessary to keep the con- 
tinuity of either rail. In some cases the rails were cast in the 
same way as the crossing rail before described, and they were 
laid on the same level, their ends being bent down as described, 
to the level of a packing laid 1} inch below their general level, 
and so placed as to carry wheels when traversing either line, 
over the distance between the rails, the guage being kept by 
check rails. 


THE THREATENED COMET, 

Proressor Macrint, of Milan, publishes in the Milan Gazette of 
the 28rd, a dissertation on the probability of a collision of the 
earth with a comet. After giving a general and popular descrip- 
tion of comets and of their matter, as far as science has hitherto 
been enabled to ascertain its nature, he mentions the nearest 
approach of a comet to the earth ever recorded, which occurred 
in 1832, when Biela’s comet actually crossed the earth’s orbit at 
a point which the earth reached a month later ; but by that 
time the comet was already at a distance of 20,000,000 of miles. 
The Professor then referred to Olber’s calculation, showing that 
the probability of our earth’s collision with a comet is in the 
ratio of 1 to 281,000,000; and then replied to the argument 
that, however small the probability, that does not exclude the 
possibility of such a catastrophe in our time. The matter of 
comets, he observed, is so extremely thin that stars are seen 
through their tails or come, twinkling with their accustomed 
brightness, and that, according to some astronomers, even the 
necleus of a comet is transparent. Hence, even supposing a 
shock to oceur, it would be so extremely slight that most pro- 
bably we should not be aware of it. If the mass of comets were 
considerable, their attractive power must be manifested by causing 
tides, as the moon does; and as such phenomena have never 
been observed during the time comets were visible, this is a 
certain proof of the smallness of their masses. M. Magrini next 
confuted all the popular errors respecting the influence of comets 
on the seasons, the harvests, &c., and then said:—* But might 
not one of those immense tails, four or five millions of leagues 
in breadth, and 40 to 50 millions of leagues in length, invade our 
atmosphere? Might not the attraction of the earth draw a 
portion of them towards us? Astronomy does not authorise us 
to deny the possibility of such an occurrence, and its effects 
would depend upon the nature and abundance of the new matter ; 
certain it is, however, that we have not had occasion as yet to 
record any event of the kind; and the connexion which some 
have attempted to establish between the apparition of comets 
and the motion of the heavenly bodies being without any rea- 
sonable foundation, it would not be wise to entertain any ap- 
prehension of what at best is but a mere possibility. 

M. Babinet, of ‘the Institute, in a scientific article in the 
Débats, denies that the comet of Charles V. ought to be posi- 
tively expected t!:is year. He says :—“ It must be declared 
that never was the panic, felt by some persons in Paris, at the 
supposed approach of a comet, more gratuitous than at present. 
Positive science does not announce any extraordinary pheno- 
menon. Of the four comets whose movements are known with 
certainty by astronomers, not one will appear this year, and 
their course, perfectly mapped out, shows them to be very in- 
offensive bodies, I have just learned from the illustrious Lord 
Brougham that our moral cholera has not penetrated into 
England, and that no apprehension is felt in that country at 
the idea of the comet appearing. And now lét-me just saya 
word or two respecting that luminary which astronomers ex- 
pect between 1856 and 1860. When, in 1680, Fontenelle 
was writing his little comedy of the Comet, which would 
almost seem to have been made for the middle of the 
nineteenth century, Newton aud Halley applied the 
theory of attraction to the movement of these eccentric 
luminaries, and realised the prediction of Seneca :—‘ Pos- 
terity will be astonished that we could have been igno- 
rant of such simple matters!’ Since that time, all serious 
alarm has disappeared before the knowledge of the laws 
which regulate the movement of these light nebulosities ; 
and when afterwards the telescope showed us comets to be 
a collection of matter a thousand times, a million of times 
a million million of times, less compact than the air in 
which we live, it was no longer possible to feel alarm physi- 
cally at a comet more than ata ghost, for one has not much 
more consistence than the other. Halley, who studied and 
published his discoveries in Newton’s time, endeavoured to 
find out if amongst all the comets mentioned by historians 
there was not some one which had returned at fixed pe- 
riods, so as to show that the same body came back towards 
the sun, after having departed from it and been long in- 
visible. His investigation proved successful, as the comet 
of 1682 offered several successive advents, and Halley, 
after having predicted its return in 1759, expressed a hope that 
if his prediction proved successful the discovery should be fairly 
attributed to an Englishman  .Posterity confirmed his claim 
when the comet again made its appearance in that year. Dun- 
thorne and Pingré, following the course of investigation pointed 
out by Halley, had remarked that a very brilliant comet, which 
had appeared in 1264, resembled exceedingly in its march that 
which had so alarmed Charles V. in 1556. They attributed to 
that comet a period of nearly 300 years, and predicted its return 
in 1848. All the compilers of astronomical books, with Lalande 
at their head, duly enregistered this return of a heavenly visitor, 
coming every three centuries to see how the earth was pro- 
gressing. But in 1848 no comet appeared! As that of Halley 
had been retarded in its reappearance in 1759, the world took 
patience ; but one year, two, and even three passed over, and 
still no comet came ! In 1851, Sir John Herschel, in his ‘Out- 
lines of Astronomy,’ wrote as follows :—‘ Although at the moment 
when I write, the comet which was to appear in 1848 has not 
yet been seen, we must wait at least another year before looking 
on its recurrence as a desperate affair, for the effect of planetary 
peturbations can cause infinitely greater discordances than that.’ 
Recently these perturbations have been the subject of calcu- 
lations, and M. Bomme, of Middleburg, in Zealand, has done for 
that comet what Ciairaut and his fellow-labourers had effected 
for Halley’s in 1759. M. Bomme has calculated a delay of 10 
years from the effect of the planets Jupiter, Saturn, Uranus, 
Neptune, the earth, Venus, and Mars. But there remains an 
uncertainty of two years, more or less, as to its next return, 
which otherwise would take place in 1858. Thus the comet 
ought to reappear between the present time and 1860; but 
nothing whatever authorises any one to affirm that it is to come 
this year more than in 1858, or 1859, or in 1860. All we know 
is, that by the last-named year we shall behold it.” 





Tne suspension is announced of Messrs. Swayne and Bovill, 
merchants, and patentees of various kinds of machinery. — The 
amount of their liabilities has not been ascertained, but it is believed 
to be very large—probably over £100,000. 














PARLIAMENTARY INTELLIGENCE. 
HOUSE OF COMMONS. 


GUANO, 


Mr. E. Denison wished to be informed by the Secretary of State for the 
Colonies whether an arrangement had been entered into between her Ma- 
jesty’s Government and those Liverpool merchants to whom the Guano 
Islands on the coast of Africa had been ceded, which, while it secured to the 
latter a full and fair remuneration, would enable the farmers of this country 
to obtain a supply of guano? 

Mr. LaBoucuers said that what had occurred since he last addressed the 
House on the subject was this—the parties who at present had exclusive 
licenses for taking guano from the islands in question had assured him that 
they were ready to allow anybody to take guano from the islands upon pay- 
ment of £1 per ton. He had reason to believe that that arrangement would 
be satisfactory to those parties who were apprehensive that the only conse- 
quence of the islands being ceded to those who now had the exclusive 
licenses would be to establish another guano monopoly. It was the inten- 
tion of the Government to afford to these parties every practicable protection, 
through the instrumentality of the Government of Bombay, to enable them 
to fetch guano from the islands; and if, as seemed probable, it should happen 
that a very large quantity of guano should be obtained, and a great number 
of ships should be employed in the transport of it, it would be the desire of 
the Government to afford them permanent and efficient protection. 





DECIMAL COINAGE. 


Mr. Bgamisu asked the Chancellor of the Exchequer the date of the Royal 
Commission to inquire into the expediency of adopting a decimal coinage, 
the number of sittings the commissioners had had, what progress they had 
made, and when a report might be expected from them? 

The CHANCELLOR of the ExcnEQugR replied that the date of the commission 
was October, 1855. The commissioners had held eighteen sittings. To an- 
swer the question satisfactorily as to the progress made, it was desirable to 
explain shortly the course pursued by the commission, The attention of the 
commissioners was directed, in the first instance, to a careful examination of 
the report of the committee of the House of Commons, and of the evidence on 
which that report was founded. It then proceeded to call before it as wit- 
nesses those persons who were understood, by their publications or otherwise, 
to be the most prominent and best informed of the opponents of the recom- 
mendations of the Parliamentary committee. At the same time the commis- 
sion applied itself to the preparation of a series of questions to be sent to 
foreign countries in which a decimal coinage had been introduced, with the 
view of eliciting information on several points, viz. :—The previous state of 
the coinage, and the reasons which led to the introduction of a decimal coin- 
age ; the diffiulties which had been found te attend the change; the extent to 
which the decimal coinage had been brought into practical use; and the 
result, how far satisfactory or otherwise. The last of the replies to these 
queries had but recently been received, and they were now under the consi- 
deration of the commission, The commission hoped very shortly to make a 
preliminary report, for the purpose of submitting to the Crown the informa- 
tion obtained respecting the state of the coinage in foreign countries, and the 
evidence of the witnesses already examined before the commission, together 
with some other documents. By this means the commission hoped that the 
attention of the public might be directed to many important considerations 
and difficulties connected with this subject, without a careful examination of 
which no safe and satisfactory judgment could be formed. Some important 
branches of the question still remained for investigation; consequently it 
was not possible at present to speak with confidence as to the probable period 
at which a final report might be expected. The witnesses now about to be 
called were public officers connected with the army and navy, and who, from 
their experience, were competent to give an opinion respecting the applica- 
tion of the decimal coinage to those branches of the public service. The 
Master of the Mint would also be called to explain the time, labour, and cost 
of providing any new coins which the decimal system would require. It was 
also proposed to examine witnesses from the several revenue departments 
and connected with the most important branches of manufacturing industry 
and commerce. Nor could these inquiries be completed without endeavouring 
as far as practicable to trace the effects which decimal coinage might produce 
on the ordinary operations of the market, on the expenditure of the working 
classes, and on the payment of the wages of labour. 





Tue SrrikeE AT THE BrRKENHEAD Dockworks.—A company of 
the 25th Regiment arrived at Birkenhead on Saturday last at half- 
past 3 o’clock, by a special train, from Manchester, the officers in 
command being Captain Gildare and Lieutenants Pierce and Goodall. 
They proceeded at once to the Town-hall, where they remained until 
about half-past 12 on Monday. It was then decided that they 
should march to the works, that the new men should proceed with 
the operations, and that extreme measures should be adopted if it 
were found necessary. Mr. Harden, judge of the Birkenhead 
County Court, and Mr. Bryans, magistrate, accompanied the troops, 
The particular work consists in deepening the great float, in which 
considerable progress has already been made. It may be stated that 
the real cause of the strike is a question of wages to the class of 
labourers termed “ wagoners,” who are at present paid 2s. 9d. a-day. 
They contend that this is lower than the price paid elsewhere ; and that 
now the long hours are setting in they ought to receive 3s. a-day. 
One of them complained bitterly that it had been reported that they 
had struck against the employment of Englishmen; and the conse- 
quence would be that at all the great railway and other works in 
Cumberland and Yorkshire the English navvies would, probably 
strike against Irish labourers, and thus a large number of men 
would be thrown out of work. On the other hand, it is asserted on 
the part of Messrs. Thomson, the contractors, that the men are paid 
quite as high as the same class of labourers on the Liverpool side, and 
higher than in other parts of the country ; that as the days get out 
they are gradually raised in their wages according to their worth; 
and that if they had continued at work very few of them would 
soon be receiving less than 3s. a-day. It is asserted further that 
there are only now, out of 1,200 or 1,400 men, about 160, and cer- 
tainly not more than 200, who are receiving as little as 2s. 9d., the 
remainder receiving 3s. 3s. 4d., and 3s. 6d. a-day. The presence of 
the military checked all disposition to violence, and the new hands 
were working in peace at the latest intelligence. There appeared 
however, every disposition on the part of the malcontents to 
show fight at the first favourable opportunity, and the presence of 
the military will be required for several days. 

ArtiriciAL Mi.k.—The Paris correspondent, J. Nickles, of Sil- 
liman's Journal, describes as follows a new liquid under the above 
name, which has lately been introduced in Paris. For some time a 
liquid has been prepared which is said to have so far the qualities of 
milk, that it is called artificial milk, or * laitviande.” It is prepared as 
follows :—Intoa Papin’s digester three killogrammes of fresh pounded 
bones are put and one killogramme of meat, with five or six times as 
much of water. The top is hermetically closed ; double sides surround 
it, and in the cavity between a current of steam circulates which 
raises the temperature of the digester up to 140° F. At the end of 
forty minutes after reaching this temperature, a stop-cock with an 
orifice is opened, which lets out a vapour having the odour of broth ; 
but some seconds after there issues a white liquid, which is nothing 
but the artificial milk. After this milk has passed out, the dige. ‘er 
contains only the meat, the boiled bones, and a soup of inferior 
quality. The artificial milk resembles milk in colour, consistence, 
odour, and even taste. But in composition it is different ; for it is 
only an emulsion produced by the fat mixed with the water by means 
of the gelatine. Although the name artificial milk is not proper, it 
has some nutritious qualities, and for this reason it is now under trial 
at the hospitals of Paris. 

Yearty Foop or One Max.—From the army and navy diet 
scales of France and England, which, of course, are based upon the 
recognised necessities of large numbers of men in active life, it is 
inferred that about two and one-fourth pounds avoirdupois of dry 
food, per day, are required for each individual; of this about three- 
fourths are vegetable, and the rest animal. At the close of an entire 
year the amount is upwards of 800 pounds. Enumerating under the 
title of water all the various drinks—coffee, tea, alcohol, wine, &c.— 
its estimated quantity is about 1,500 pounds per annum. That for 
the air received by breathing may be taken at 800 pounds. With 
these figures before us, says the Medical World, we are able to see 
how the case stands. The food, water, and air which a man receives, 
amount, in the aggregate, to more than 3,000 pounds a year; that is, 
to about a ton and a half, or more than twenty times his weight. 
This enormous quantity may well attract our attention to the expen- 
diture of material required for supporting life. A living being is the 
result and representation of change on a prodigious scale, 
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CAMERON’S IMPROVEMENTS IN CRANES. 


PATENT DATED 16TH JULY, 1856. 




















Tuis invention relates to cranes of the derrick class, and consists in 
so constructing them that they may be rendered much safer in work- 
ing than has hitherto been the case. In common cranes of this class 
there are two hoisting or winding barrels, one a plain cylinder for 
hoisting the body to be raised, and the other a conical barrel for 
raising or lowering the shifting jib or derrick. It is to prevent acci- 
dents from the failure of the parts connected with the jib suspension 
that the present contrivance has been resorted to. In the improved 
arrangement, the train of gearing by which motion is communicated 
from the winch handle to the hoisting barrel is entirely on one side of 
the crane cheeks, whilst on the other side there is another train which 
is capable of being put in or out of gear with the hoisting train by 
an adjustable spur pinion. 

Fig. 1 is a side elevation of a shifting jib or derrick crane, such as 
is generally used for quarry purposes, and for building works, and 
fitted with the improvements; Fig. 2 is an enlarged front view in 
detail of the duplex gearing employed for effecting the two operations 


of raising and lowering loads, and giving a greater or less extent of bearings in the same frame as the other gearing, and having at one 
sweep to the shifting jib or derrick; and Fig. 3 is aside elevation of | end an adjustable spur pinion W set on a fixed feather on the shaft, 


the same parts, taken at right angles to Fig. 2. In this arrangement 
of crane the main post A is composed of two parallel timber beams 
retained at their lower ends in a rotary bracket casting B, capable 
of turning upon the fixed vertical stud centre pin C set upon a stone 
foundation in the ground. The two upper ends of these beams are 
similarly embraced by an overhead bracket carrying a centre pin 
working in an eye or collar bearing in the upper end of the inclined 
strut or back retaining post D, the lower end of which is firmly 
fastened to the earth to form a tensional support for the columnar 
beams. The derrick or moveable jib beam FE has its lower end 
entered into a cap F, which is jointed to a bracket piece attached near 
the base of the main columnar beams. The upper end of this jib is 
capped with a casting, carrying the guide or supporting pulley of the 
actual hoisting chain G, and it also has upon it an eye II for the 
attachment of the immoveable end of that chain, and another eye J 
for the attachment of the fixed end of the moveable derrick chain K. 
The latter chain being always taut, forms a convenient support for a 
guide pulley L for the main hoisting chain, which is occasionally 
slack or loose. Both chains pass over overhead guide or supporting 
pulleys M carried in bracket bearings near the upper end of the main 
columnar beams, and they thence descend between the two parallel 
beams to their respective barrels in the duplex hoisting apparatus 
beneath. The actual hoisting chain G is worked by the winch shaft 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 


Correspondents.) 





COLLIERY EXPLOSIONS, 

Str,—The frequency and disastrous results of colliery explosions 
render it imperatively necessary that all persons who are compe- 
tent to afford any information likely to be of any advantage in 
preventing such occurrences should come forward and offer 
their suggestions, and all coal proprictors should render them 
every assistance in their power in removing what is at present a 
reproach to the mining community. It appears to me that what 
is principally required is some means of giving warning when- 
ever the atmosphere of the mine is charged beyond a certain de- 
gree with hydrogen gas. Now, as hydrogen gas is of considerably 
less specific gravity than the atmosphere, it will of necessity 
always occupy the highest part of the workings or passages in 
the mine. The plan that I would propose may be briefly 
explained, with the aid of the accompanying diagram. 

Let A represent the shaft or pit of the mine, and B the 
working or passage from one part of the mine to another; at 
certain distances, as c and d, I would cut recesses in the roof, 
say about twelve or eighteen inches square, and two or three 


feet in height, and near the top of these recesses I would keep a | gether have been in vain. 
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| in gear with a bevel pinion Y fast on a short inclined worm spindle 
| Z, the lower end of which rests in a footstep bearing on the upper 


| the jib has been attained, the shift of the spur pinion W out of gear 
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N, carrying handles O, one at each end. This shaft has also upon it 
a spur pinion P, capable of gearing either with the large spur wheel 
Q, as represented in the drawings, or with the smaller spur wheel R. 
To accomplish this change, a hinged retaining link S is carried by 
the framing, the lower open eye end of this link being capable of 
fitting to either of the spaces comprehended between three collars 
formed upon the winch shatt N, this shaft being otherwise capable of 
sliding longitudinally, its end bearings in the gearing frame T bolted 
to the main beams. The large spur wheel Q is fast upon the end of 
the hoisting barrel U, which is a plain cylinder. The connexion 
shown affords the quickest hoisting movement, but if increased 
hoisting power at a reduced rate is required, this is effected by the 
transference of the winch shaft pinion P to the smaller spur wheel R, 
which latter wheel is fast upon the end of a shaft carrying a small 
spur pinion in gear with the main spur wheel Q. 

The raising and lowering action of the movable jib or derrick is 
effected through the medium of the additional shaft V working in 


so as to be capable of being put into or out of gear with the large 
spur wheel Q, and thus be driven or not by the hoisting train, as may 
be necessary. The opposite end of this shaft carries a bevel wheel X 


side of the collar bearing of the shaft V, whilst the upper end is sup- 
»orted in a collar bearing a on the upper part of the gearing frame. 

‘he inclined spindle Z has at its upper end a worm or endless screw 
6 gearing with a worm wheel c fast on the projecting end of the shaft 
of the conical winding barrel d of the movable jib. In this way the 
two actions for the main hoisting and the raising and lowering of the 
jib are combined to work in concert. As the weight is raised, the jib 
is elevated and brought in also, and whenever the proper height of 


| with the large spur wheel stops the jib action, and retains the load 
at the desired level. Various arrangements may be adopted for con- 
necting and disconnecting the worm wheel train of the jib gearing 
with the hoisting gearing. For example, instead of shifting the 
| pinion W, an engaging and disengaging clutch may be used. With 
| this arrangement of a worm wheel movement it is obvious that the 
jib can never come down improperly, because whether its gearing is 
connected or not with the hoisting train, the strain on the jib cannot 





turn the worm b, 


lamp constantly burning, for the purpose of consuming the gas 
as it was generated from the coal. The air would always havea 

| proportionably greater quantity in combination with it here 
than in any other part of the mine, and should it explode the 
mischief would be considerably less than if the explovion 
extended to the whole of the mine. 
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I do not propose that this plan should supersede any of the 
methods at present adopted, but I do think it would prove an 
additional security. 

If in laying before you these suggestions I should only succeed | 
in bringing about a discussion, and eliciting proposals of a more 
practical nature for preventing such a lamentable loss of life, 
similar to what has recently ogcurred, my efforts will y ~- 











THE WATER GUAGE QUESTION, 


Sr1r,—Neither Mr. Fairbairn nor any other of the scientific men 
on this question, notice the “sliding gauge-cock,” a sketch of 
which I herewith annex, and which seems to me to meet all the 
requirements of the “Act,” at least in all the collieries where I 
am connected, I make use of it with that view. 





To the cock A is attached a piece of } inch brass tube, long 
enough to reach the bottom of the boiler, and working through 
the stuffing-box 8. The engineman has only to slide this tube 
up or down as needed to find the exact surface of the water. I 
always use two fixed gauge-cocks in addition, as they are more 
readily tried. 

I shall be glad to learn if the above arrangement meets your 
idea of a water-gauge in terms of the Act ? 

Glasgow, February 26, 1847. Minine ENGINEER. 

[We are, of course, of opinion that the use of a sliding-gauge 
would comply with the requirements of the Act, as we believe 
the ordinary cocks do so.] 





HEATING WATER, 


Sir,—I beg to forward you sketches of two different arrange- 
ments for heating the water of steam boilers with the exhaust 
steam, either of which | think will answer the purpose of your 
correspondent, whose letter appeared in Turk ENGINEKK of the 
20th ult. T is the tank, O the outkt, or overflow, to pre- 
vent the tank getting too full or boiliny too rapidly ; H ia the 
engine exhaust pipe, and through which passes the feed pipe F, 
on its way to the force pump and theace to the boiler. The 
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tank A has a double bottom, one of the sides are also made 
double, so that the exhausted steam can be passed through the 
double bottom and thence out through the double side, causing 
the water in the tank to boil, and the scum and dirt to rise to 
the top and pass away by the outlet O. The sides of the tank 
being sloped inwards at the top will keep the water from boiling 
over, and will cause the dirt to be driven to the centre round 
the outlet. 

In the second arrangement, a tank B is placed inside another 
tank, the inner one standing on legs L. The exhausted steam is 
here blown through the bottom of the outer tank against the 
bottom of the inner one, and passes off up the sides, keeping the 
inner tank very hot. The other parts are the same as in the 
first arrangement—the water being drawn from the tank through 
the inside of the exhaust pipe will cause it to enter the boiler 
fully up to the boiling point, even if it is not brought to so high 
a temperature in the tank itself. By this arrangement clean 
hot water can at any time be drawn from the tank for dyeing, 
washing, &c., heated for nothing. If the exhaust steam were 
blown into the tank, and the water in it were cold, a vacuum 
would be formed at every stroke of the engine, which might 
cause the water to be drawn up from the tank. 

W, A. Rasrrick. 





RECTIFICATION OF THE CIRCLE, 


Sin,—TI was somewhat astonished at reading in your last number 
a letter under the above title emanating from a learned Professor 
of Queen's College, Birmingham. 

Without wishing in the slightest degree to detract from the 
ingenuity of the author, or without presuming to doubt the ac- 
curracy of calculation on the part of Sir W. Hamilton and 
Professor Gibson, I most respectfully submit that the given 
geometrical construction has nothing to do with the “ rectifica- 
tion of the circle.” 

That problem, as usually given is, “to find by pure geometry 
a straight line or lines, that shall be equal in length to the cir- 
cumference of a given circle.” If this was, or could be accom- 
plished a specific ratio could at once be assigned between the 
diameter and circumference, whereby the one being given, the 
other could be found in any case without going again over the 
analytical processes necessary in the first investigation. Such 
ratio has, however, never yet been found though various 
approximations have been given (M. De Lagny having carried 
it to 127 places of decimals still found it indeterminate), and 
for all useful purposes 1 ; 3°1416 is found sufficient. 

Now, in the Birmingham Daily Press for July 15th, 1856, a 
letter appeared signed, W. E. W., accompanied by a diagram, 
the relation of the lines of which were precisely the same as of 
those given by Professor Gibson, though the construction is 
slightly modified as may be seen from a comparison of both. 

So far as the figure itself is concerned, its construction is 
correct, but in endeavouring to educe from it “ the rectification 
of the circle,” W. E. W. was compelled to assume that the circle 
was already rectified, and that the true ratio was 1°314159, since 
upon this hypothesis the whole of the reasoning by which he 
finds the length of the lines BW, one of the addenda to the 
sum of the sides of the triangles PXS,PBS, rests, and the close 
approximation he has arrived at is the result, not of any 
peculiarity of relation existing between the triangles used, but 
from the fact that he first subtracted the sum of the sides of the 
triangles PXS,BPS together with the line BQ from the assumed 
ratio 3°14159, and then found a line which was equal in length 
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to the difference. Instead, therefore, of this being a “ rectification 
of the circle,” it is merely a very roundabout method of “ finding 
a line equal in length to the difference of two given straight 
lines,” as will be seen immediately, if the learned professor will 
favour your readers with a copy of the originator’s copyright de- 


monstration. 





The same figure modified and abbreviated by Professor Gibson. 


Touching the crank theory, I am glad to find that “ Old 
Crank,” though unable to attempt a refutation of my previous 
statements, has opened his eyes sufficiently to see their truthful- 
ness and take advantage of the conclusions they point to, since 
he bas so far modified his diagram and its results as to convince 
even himself that the effect of the rack and pinion arrangement 
is at least equal to that of the crank ; time and a little more 
experience will enable him still more fully to appreciate and 
profit by my labours. ; 

Before finally leaving this subject I may state that, till I made 
the remark which gave rise to all this discussion, I never dreamed 
that the existence of the radial force in the operations of the 
crank and connecting rod could or would be denied. That it 
does exist I thivk I have amply shown, and that its effect (upon 
the locomotive at least) results not merely in the addition of a 
“small per centage of friction,” may be gathered from a perusal 
of pp. 167, 168, of Mr. D. K. Clarke’s Railway Machinery, &c., 
where it is shown that this force gives rise to that class of 
“internal disturbances,” termed “ rocking, or the lateral rolling 
motion of the engine on its springs,” and that “this disturbance 
becomes the more sensible the shorter the rods and the more 
susceptible the springs.” 

Judging from a paragraph which appears in the latter part of 
your paper, “the problem of the balance weights” has not yet 
been satisfactorily settled. The method described in the Scientific 
American is evidently that proposed by Mr. G. Meaton in 1847, 
and digcarded by your correspondent C. on the score of expense. 

It must, however, be peculiarly interesting to some of those 
who took part in the discussion last year to find their Trans- 
atlantic brethren agreeing with them, that the only true method 
of balancing lies in opposing like to like, and not in using a 
revolving weight to balance a reciprocating mass. 

London, March 2nd, 1857. THE OLD ENGINE. 


Sir,—Enclosed I send you another solution of the rectification 
of the circle, which, perhaps, you may find worthy of insertion. 

The following method is certainly not as exact as the one 
given in your last number, but I think that the graphical cou- 
struction is simpler, and the approximation sufficient for all 
ordinary purposes. To find the cireumference of any circle of a 
given radius inscribe a square and an equilateral triangle. The 
circumference will be equal to twice the side of the square, plus 
twice the side of the equilateral triangle inscribed in the circle, 
If we take a circle whose diameter is unity, the side of the in. 
scribed square will be equal to 4 Y 2 and twice the side to 
V2 =1'4142. Twice the side of the equilateral triangle will 
be equal to 4/3 =1°7320. The sum of these two gives 3°1462 
which differs from the true ratio in the third decimal, so that 
the difference may be neglected in ordinary cases, 

Joun Skwarkoow, C.E. 
14, Vivian-terrace, Acomb-street, Manchester, 
March 4, 1857. 

P.S.—Would Professor Gibson be so kind as to give us a 

diagram of Mr. Walker's problem ? 





THE ATTRACTION OF GRAVITATION. 

Sir,—As I anticipated, my letter in your last has not passed 
awey unnoticed, and in the first place let me deal with the 
questions of “The Old Engine.” Dr. Lardner states in one of 
his useful tracts, No. 132, that it is supposed that the earth in 
its original state was a fluid mass, and that the matter which 
now forms the stratified rocks was then floating round about it ; 
being mixed up with water and suspended. When its superficial 
part hardened, the matter which had floated around formerly 
now was attracted by and precipitated upon its surface. This 
supposition clearly proves that the heat suspended the power of 
attraction. It therefore follows that if comets are bodies in a 
fusible state, they are incapable of attracting or of being attracted. 
The third question was answered before. If, as it seems from the 
fourth, “Old Engine” cannot see any analogy between a piece of 
timber of uniform density and a sphere of the same, and cannot 
understand that if the timber would not hold itself together the 
sphere would not, it is no fault of mine. The experiments 
alluded to prove that (as I before stated) bodies gravitate 
according to their density, and not in proportion to their bulk. Mr. 
Elliott says, with respect to my explanation of the cause of the 
deluge, whence came the water! and immediately answers 
himself, in part forgetting, however, that the hot body would be 
incapable of attracting in the slightest degree. 

That the sun is five times less dense than the earth allow me 
to doubt ; as a body, to be capable of giving out such an immense 
heat as the sun, at such a distance must be of far greater density 
than the earth. It is density that increases the conductibility ot 
substances, or why will not a piece of wood give out as much 
heat as a similar piece of iron, when both are heated alike?, « 

Your correspondent’s explanation of the compression of a 








large dew drop is incorrect ; as if this be true, how is it that a 
single drop is not extended over the entire surface of a leaf, or 
any other substance on which it may rest ? because did it take 
such a form as toallow the greatest number of its particles to 
approach the centre of the earth, it would evidently extend itself 
over an infinite space and reach an infinite thinness, both of 
which would be imperceptible. How much more extensive 
would be the area of a compressed or large drop? Even if it 
were possible to dispense with terrestrial gravity, the large dew- 
drop would be compressed as before, as gravity does not cause 
the depression which I have endeavoured to show. If two 
pieces of wood of the same density lie on a still piece of water, 
they will not attract one another in the least; and when ona 
river, for example, such are found floating together, their 
proximity is the result of either wind or current. 

In reply to Mr. Stevenson, I would remark that the gravitat- 
ing principle is not destroyed until the entire body is reduced 
to a state of fusion; thus the fact of the increased amount of 
heat above the earth’s centre would take nothing from the pro- 
bability of my theory. 

By the term ‘‘ independent of bulk,” must be understood the 
following :—That any substance of greater density than the 
earth, however small, would attract the same if placed sufficiently 
near. But when such a substance is placed at any given dis- 
tance from the earth, there are three ways in which it could be 
made to attract it—Ist, by diminishing the distance; 2nd, by 
increasing the density ; 3rd, by increasing the size. But if the 
increase is effected by addition of matter of the same or less 
density than that which composes the earth (taken as a whole) 
the attractive power will not be increased. I have now en- 
deavoured to show that attraction can be effected independently 
of bulk, dut that bulk of greater density than the matter to be 
attracted compensates for density. 

I cannot agree with Mr. Stevenson in thinking that difference 
of temperature is the cause of the gravitating influence, but 
would urge that the immense heat of the sun is a clear proof of 
its immense density, and consequently immense attractive force. 

From what I have before said, it must be either from its 
immense density, or lesser density (greater, however, than that 
of the earth), and immense size, that we are aware of its distance. 

This theory would hold good for the whole of the solar 
system. 

My experiments are correct, and can be found true by anyone 
if properly performed. With respect to paper being denser 
than wood, that could be found upon trial, and the allusion 
is therefore worth nothing. Mr. Elliott seems fond of quibbling 
upon new terms, as shown in his illustration ‘respecting the 
steam engine; and how he is unable to understand that 
gravity may cease to act for a time I am at a loss to determine. 
J. A, BD, 





THE EARTH’S MAGNETIC POLARITY AND THE AURORA 
BOREALIS. 

Srr,—In my last, in adducing the cause of gravitation, drawn 
from the part caloric plays in thunder-storms, I endeavoured to 
show that the true cause is very simple, viz., difference of tem- 
perature between one body and another, which induces caloric, 
either in a latent or in a heated state, to disengage itself from 
the pores of matter and to become free and electrical; and I 
shall now attempt to establish this great law of nature, by 
bringing forward several interesting phenomena which tend very 
materially to confirm my theory, for theory unsupported by facts 
goes for nothing. 

In applying this theory in satisfactorily accounting for the 
cause of the magnetic polarity of the earth and of the aurora 
borealis, it will be necessary, in the first place, to prove that the 
earth’s surface is a good conductor of electricity. In seeking 
for the necessary information on this head I applied to a super- 
intendent of an electric telegraph office, and asked him whether 
his telegraph would work if its earth connections (say at Lon- 
don and Edinburgh) were one or both inserted in large vessels 
of gutta percha filled with earth ; he replied, “It would not, for 
this reason, that when the connections were inserted in dry sand, 
or when the ground about them became very frozen, the tele- 
graph would not work ; and that, under such circumstances, the 
connections were removed, and put either in water or moist 
ground to overcome the obstructions.” He stated also, that 
“the earth's surface is a better conductor than the conducting 
wires.” In speaking to him about the action of thunder-storms 
upon the telegraphic wires, I noted to him what I consi- 
dered the true cause of the electric action upon them—viz., 
difference of temperature between short distances in the neigh- 
bourhood of such storms. He admitted that my theory appeared 
to be true; and adduced a striking fact in confirmation of it— 
viz., that “experiments were being made with wires down the 
shaft of a deep coal-mine, at the bottom of which was a fire for 
ventilation, and that the wires were galvanically acted upon, 
which action ceased when the fire wasremoved.” The difference 
of temperature in every heated chimney, or about every fire, 
would, upon the same principle, produce a similar action. 

Now I was very naturally and easily led from my theory of 
electric action from difference of temperature, as exemplified in 
thunder-storms, to conclude that the various circumstances 
which induce difference of temperature by the sun's action upon 
the earth's surface, between the equator and the two polar 
regions, would induce the caloric, in its tendency to gain an 
equilibrium, to become electrical, and consequently to flow 
towards the two polar regions of the earth, and there to make 
its exit from the earth’s surface, through the lower to the upper 
regions of our atmosphere, and consequently thus producing the 
aurora borealis. 

It has been well attested by arctic travellers that they have 
frequently heard a snapping noise around themselves, and a hiss- 
ing noise in the upper regions of ihe atmosphere, when the 
aurora borealis was very brilliant—a stvong corroborative proof 
of the induced electric matter forcing its way into the upper 
regions of the atmosphere. ‘Ihese voyagers have also noticed 
that the icebound ocean has been sometimes known to break its 
bonds so quickly, without any apparent cause, as though the act 
had been performed by magic. The most probable solution 
appears to me to have been the pent up electrical matter making 
its way towards the upper regions of the atmosphere. ‘The 
aurora is sometimes produced after a sudden thaw. I noticed 
two very brilliant displays of this kind some years ago in 
the county Tyrone, Ireland, where the atmosphere was illu- 
minated through all parts of the horizon. The cause is simply 
explainable upon the same principle, viz., the caloric is abstracted 
from the atmosphere, which becomes intensly cold while the 
thaw is going on, but when completed, and the absorption of 
caloric consequently ceases, the difference of temperature be- 
tween the ground and the atmosphere has become so great, as to 
induce the caloric at the earth’s surface to disengage itself from 
the pores of matter, and consequently to manifest itself electri- 
cally in forcing its way to the upper regions to gain an equili- 
brium. Evaporation will necessarily go on rapidly under such 
circumstances ; for caloric having a powerful affinity for all kinds 
of matter, each particle in a state of transition will become 











surrounded by an atmosphere of comparatively free, imponder- 
able, and therefore electrical caloric, giving it a buoyant tendency $ 
this, together with the magnetic power of caloric to gain an 
equilibrium of temperature, will cause the molecules to rise into 
the upper atmosphere. When a thaw is going on evaporation is 
going on in the contrary direction, viz., from the upper to the 
lower regions, causing mists and fogs about the earth’s surface. 

The south polar regions being considerably colder than the 
northern polar regions, more disengaged caloric (galvano electri- 
city) will naturally flow to the former than to the latter; thus 
constituting the positive and negative magnetic poles. 

It is a well ascertained fact that where land is covered with 
small stones, and those stones contain even no lime, that when 
they have been cleared off the land, the land has become unpro- 
ductive; the explanation is simple; the stones have a great 
influence in producing difference of temperature when the sun’s 
action is upon them, and are consequently very instrumental in 
producing, or converting the sun’s heat into positive and negative 
electricity ; quite as essential in forming vegetables, as in forming 
hail stones and drops of rain. The animal economy is maintained 
upon analogous principles. I may elucidate these subjects 
more fully in some future letter. A treatise on the philosophy 
of heat is greatly needed, as applicable to agriculture, and to 
the animal economy; agriculturists are very deficient in the 
knowledge of the why and the wherefore of the action of heat, 
particularly as regards drainage. 

Another easy application of the foregoing theory of caloric is 
applicable to the explanation of the cause of the boat-like ap- 
pearance of the clouds, commonly called by country people 
“Noah’s Ark.” Difference of temperature between one region 
of the earth and another causes caloric to assume its electrical 
functions, and to produce a current, first in the upper regions of 
the atmosphere, and in less, I have observed, than 48 hours, by 
its impetus, to cause the wind at the surface to set in from one 
of its points. The convergent appearance of the clouds towards 
the two opposite points of the horizon is of course explicable on 
the principles of perspective, for the clouds are parallel. 

Derby, 2nd March, 1857. W. STEVENSON. 


DEPOSIT IN BOILERS. 

Str,—Instead of forwarding you the result of my own experi- 
ments on the nature and conducting power of the deposit which 
prevails to the greatest extent in steam boilers, I now send you 
the analysis of this deposit, and which will be found conclusive 
on the subject of its heat-conducting power, with reference to 

the danger apprehended by your correspondent “ Aerizenetes.” 

Royal Institution Laboratory, 

Liverpool, February 26, 1857. 
Analysis of crystalline deposit from boilers, very hard, 
whitish-brown colour, crystallised in repeated layers of small 
prisms, inner surface (in contact with the water), rough and 
nodular ; sp. gravity, 2°82, at 60 Fahrenheit, contains 
Sulphate of lime ... oor one 78°20 


Water of crystallisation cco coe =24°00 
Sulphate of magnesia ... 3°20 
Sulphate of potassa woo cee coe «= 1°60 
a ae ee ee ee 
Organic matter and traces of chlorides ... 1°00 

100°00 


The above analysis shows that the crystalline deposit consists 
chiefly of dihydrated sulphate of lime crystallised in prisms. 
The other salts appear to me to be deposited between each act 
of crystallisation, which forms a layer of the saline constituents 
of the water adherent to the primary cyrstals of the sulphate of 
lime, and may thus be regarded as impurity, and of secondary 
importance. The definite crystallisation of the gypsum would 
doubtless operate greatly in increasing its power as a conductor 
of heat. 

With reference to the conducting power of this deposit, I 
experimented with a vessel, the bottom of which was formed of 
the same, half an inch thick. I found the heat passed rapidly 
through the material, and that the highest temperature attained 
by the outer surface during a continued boiling was 240° 
Fahrenheit. Such a temperature cannot injure the iron boiler 
plates, and it seems to me that this species of incrustation is a 
sufficiently good conductor of heat to prevent the iron becoming 
injuriously heated. 
J. BAKER Epwarps, Ph. D., F.C.S. 

Lecturer on Chemistry and Medical Jurisprudence, 
Royal Infirmary and Royal Institution, Liverpool. 

C. W. Williams, Esq. 

I have forwarded the following specimen of this incrustation 
for your inspection and that of your correspondents, viz., 
1. Incrustation deposit broken off the plate along the line of the 
rivets, where it usually is the thickest. This specimen is above 
half an inch in thickness, and the mark of the rivet head well 
defined on its inner surface. 2. Specimen of the same, broken 
off the flat side of the furnace plate. 

No. 3. Ditto., polished like marble. 

No. 4. Ditto. As formed on the outside of the tubes. 

I propose hereafter adding some further specimens and 
remarks illustrative of the formation of these deposits and their 
agglomeration in the water ways of boilers, by which the circu- 
lation of the water is impeded, and the iron plates consequently 
much subjected to injury. C. Wye WILLIAMS. 

Liverpool, February 27, 1857. 

[We think our readers will agree with us that Dr. Edwards’s 
experiments show nothing new ; no doubt “heat passed rapidly 
through the material,” but how rapidly? What we say is this, 
that, if deposit be a worse conductor of heat than iron—and Mr. 
Williams does not attempt to urge the contrary—then scale is 
not innocuous, but is “ an evil to be remedied.”—Eb. | , 





Str,—As you so ably combatted Mr. Williams’s views about de- 
posit in boilers in your editorial articles and notes, I thought it 
better to leave him in your hands; but I must now dissent 
from the latitude you are allowing him. It would appear that, 
“ though beaten, he can argue still,” and no good will arise from 
the controversy unless Mr. Williams is confined to the true sub- 
ject of dispute. In the commencement of his letter to you of 
14th ultimo, he labours hard to make it appear that the contro- 
versy is about the origmal subject started by Aerigenetes—viZ., 
that gentleman’s dread of an explosion from the deposit in the 
boiler he was using. I would never have put pen to paper on 
that subject but when one like Mr, Williams, who ought to know 
better, replies to Aerigenetes—“ that there is no evil to be reme- 
died, as deposit is an absolute and good conductor of heat 
whether thick or thin.” The statement required contradiction 
from the dangerous results which would undoubtedly follow, if 
such heterodox opinions were allowed to go unnoticed. Dan- 
gerous, I repeat, for two reasons :— First, Ww 
boiler acted on by fire is coated thickly with 
becomes overheated to such an extent that the overheated part 
yields to the pressure of the steam, and the contents of the 


hen the part of a 
deposit, the metal 
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boiler are violently ejected, it may be on the fireman or other 
persons in the neighbourhood of the boiler. The destruction of 
human life from that cause is just as serious an evil as the whole- 
sale slaughters that occur when boilers are shattered to frag- 
ments by those violent explosions which have been too common 
of late, but which, I believe, never occur from deposits on the 
metal of the boilers. Second, If the men in charge of boilers 
believe that deposit is a good conductor of heat, as stated by 
Mr. Williams, they will become careless about the prevention of 
it, and then will follow great destruction of property, increased 
consumption of fuel, and repairs of boilers. 

The question at issue is Mr. Williams’s blunder in stating 
deposit in boilers is a good conductor of heat, if you can manage 
to keep him to that text some good may be done. 

He felt that my last letter about the experiments required 
some reply, and therefore he asserts that I misapprehended him 
about the scale being often an inch thick. It is immaterial what 
thickness he meant, as he writes—“ deposit is a good conductor 
of heat whether thick or thin,” and my experiments prove that 
whatever thickness it may. be, it is a worse conductor of heat 
than iron by five times. 

Again he writes to you on the 14th ult.—‘“ We are still 
unable to prevent the deposition and incrustation. I have long 
laboured, but in vain, to effect this.” I had difficulty in conceiv- 
ing how Mr. Williams could have been an ardent enemy to 
deposit in boilers, seeing he holds such a favourable opinion of 
it as to suppose it a good conductor of heat. This letter of 23rd 
ult, throws further light on his practice. He begins it as 
follows :—“ I had this week intended to forward you some speci- 
mens of the incrustation formed in large quantities in our 
boilers.” If I am not mistaken, the boilers of which Mr. Wil 
liams has the superintendence are marine ones, and, if so, hi 
admission that they contain large quantities of deposit is a proof 
that he has not adopted, or carried out to their full extent, the 
modern improvements by which marine boilers may be kept 
free of deposit. 

Mr. Williams concluded his first letter by an assertion that, in 
his book, he had given demonstrative proofs of the accuracy of 
his opiuions about boiler deposit. Could you find a corner in 
your pages for him to give a cofidensed statement of these proofs 
before he enters on his repetition of experiments that he 
made twelve or fourteen years ago, so that your readers 
might have the whole subject before them? If Mr. Williams 
will give that condensed statement, I would undertake to test 
and give the result in yoyr pages of experiments made on the 
conducting power of the boiler deposit which Mr. W. says is a 
good conductor of heat, if he will send me by post a small piece 
of it. 

Larchhill House, by Moffat, 

2nd March, 1847. 

SKILLED WORKMEN, 

Sir,— The want of skilled workmen having oceupied your 
attention, and your correspondents having given a solution at 
variance with the common practice of the workshops, I will 
venture to encroach upon your space by giving my expe- 
rience in some of the largest engineering establishments in Great 
Britain, in which I have noticed that the dearth of good work- 
men in all branches is in proportion to the absence of a proper 
system for the division of labour, coupled with the total dis- 
regard paid to the tuition of the youths who the masters agree to 
take and teach the trade; no sooner is the boy in the shop than 
he is put to and kept at the kind of work he is most useful at 
—not ina direct manner by the masters, but indirectly by sound- 
ing some such stimulant as the following in the ears of the 
foreman :—“ Your department is costing too much ; cannot you 
have boys or commoner men for the commoner work?” The 
foreman, having no interest in the progress of the apprentices in 
good keeping with his own situation, places and keeps the youths 
at that class of work he can produce the most of. In propor- 
tion as the division of labour is being developed in any es- 
tablishment so are apprentices being annihilated, because it is a 
fact that would present itself to every observing master, that a 
greater amount of work, more accurate, and better finished, can 
be turned out by any man, if constantly employed upon one 
class of work, than if employed in several kinds ; the same being 
applicable to apprentices, the masters find it more to their advan- 
tage to have boys and teach them one particular class of work, 
paying them accordingly, than agreeing to teach so inany 
branches, and the apprentice.being made master of none. 

I know some engineers make this stipulation in their in- 
dentures; the apprentice to learn fitting, turning, and erecting 
—a useless course, for I never saw a workman proficient in the 
other branches in my life, and Iam no stranger amongst work- 
men. The same with regard to millwrights, where there were 
turners, fitters, and pattern makers, the two latter now produc- 
ing better work at one-third less cost. 

Now, Sir, to remedy this want of skill, I would place every 
apprentice or boy in the hands of the foreman of that depart 
ment—not confining myself to engineers, for it would be equally 
applicable in all trades, of whatever denomination—holding him 
responsible for their proper tuition in any branch of his 
department, and remunerate the foreman according to the 
instruction to be given. And I would also have a day for ex- 
amination of apprentices or boys triennially, and award prizes 
to each youth that produced the best specimen of wor. 

If your correspondent, “An Employer,” is acquainted with 
the generality of workmen, he would not advocate a_boy being 
placed indiscriminately under workmen who would be more 
likely to teach him vices than virtues. 

But, in accordance with your article of February 6th, a better 
education is absolutely necessary, to assist which | would beg to 
solicit every master to insist upon the parents of each youth 
in his employment, being sent, at certain hours, to school, 
which can be easily done and ata trifling cost. 

Should you have room in your columns to insert this letter- 
and it should call forth a system from some of your correspon- 
dents for the better division of labour—it would be very useful 
and satisfactory. A Workman. 

Engineers’ Tool Works, 
Sheffield, February 21st, 1857. 


AMERICAN COAL-BURNING LOCOMOTIVES. 


Sir,—Several of the readers of Tue ENGINEER engaged in 
mechanical pursuits have, like myself, been much interested in 
the paper which appeared entitled a “ Report of the Performance 
of the Freight Engines on the Baltimore and Ohio Railroad,” 
and believe with myself that there is a great deal of useful in- 
formation contained in it, after making every allowance for the 
boastfulness of the American character. 
your correspondents will favour us with their ideas upon it, and 
observe with pleasure that you perhaps intend to make some 
observations in reference to it. According to this report, the 
means which they adopt for burning coal in America will bear 
comparison with the most efficient class of engines used for 
that purpose in England—the large size of the fire-grate and 
abundance of air in the fire-box there as it is here is found to 


JAMES JOHNSTONE. 
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I trust that some of | 





be absolutely necessary. Certainly, the gentleman engaged in 
designing these engines has not been frightened to adopt exten- 
sive alterations, for he has done that to an extent which might 
be called audacious, such as might have puzzled less skilful con- | 
structors; and this does not appear to have been done upon the | 
principle of adopting alterations in preference to improvements, 
as the results are stated to be good. Some of the points on 
Which some remarks are made are not very extraordinary, such } 
as the size of steam ports, which are mentioned as fifteen square 
inches for a nineteen inch cylinder, which are smaller than some 
we have in this country; also the steam and eahaust passages 
are not unusually large. 

A large fire-grate for coal burning and a capacious boiler | 
have advocates in some of the best authorities, and we must be | 
generous enough to award praise where it is due, as there is no | 
question that a nineteen inch cylinder and twenty-two ineh | 
stroke, and three feet nine inch wheels, will be able to pull | 
some ; and then we have a capacious boiler, fire-box, and valve | 
gearing which will have the exhaust open until the piston is two 
inches from the end of the cylinder. It would have been an ad- 
vantage if there had been a diagram furnished along with this 
engine, when its merits as to its details could have been better 
judged of. The preference he gives to the three feet nine inch 
wheels is in some respects ably sustained by the view given of 
the less detriment there is to the way, on account of their small 
size; there is also prominence given to simplicity and straight- 
forwardness of construction in these engines, which cannot well 
be regarded as an unfavourable feature, it being sometimes the 
case that certain results are endeavoured to be obtained by | 
means of complex arrangements, which are not the easiest things 
in the world to make, nor the least expensive, and not so easy to 
keep in repair when they are made—the application of certain 
complications being the means used to effect the combustion of 
coal in the few examples which occur in England. Some of the | 
arrangements adopted are as different from our usual locomotive ! 
practice as the poles are asunder, such as the cutting off of the 
framing in front of the fire-box, new valve gearing, new springs, 
so as to obviate the inequalities of the road arising from bad 
joints ; it also appears he does away with the heavy roofstays on 
the top of the fire-box, and stays the fire-box at the top in the 
same manner as it is stayed at the sides, and it would be diffi- 
cult to find valid reasons against this adoption, though there 
may be advantages in clinging to the old practice—venerable 
evils and iguorances having their benefits, as these are unavoid- 
able at the beginning, and unmitigated good is not to be 
expected. We are partly aware, from the report of Messrs. 
Whitworth and Wallis, of the superior education which the 
mechanicians of America receive over their brethren in England, 
and the avidity with which they clutch at any improvement by 
which they hope to have a chance to make their fortune : the 
want of this superior scientific knowledge was made the subject 
of mournful retlections by Professor Rankine, in his address at 
Glasgow. On this subject he strongly maintained that that was 
the course which improvement would obtain in these pursuits. 
Mr. Fairbairn also states in his late work “ that, though we have 
many engineers who have made great inventions and have had 
little or no scientific education, there is no saying how much 
they might have been benefitted if they had had this education 
at the beginning of their career. But, whatever we may think 
on these subjects, we must al! be thankful to Mr. Ross Winans 
for bringing this subject before a British public, and hope it 
will be treated with the usual British generosity and candour. 
Dia. 





SLIDE VALVE GOVERNOR, 
Sir,—I read an article by a Mr. Bradshaw, of Manchester, in 
Tue EnGrINeer, a few months since, praising an invention for 
governing small engines by arranging the governor so as to re- 
gulate the length of stroke of the slide valve, and thus to 
regulate the speed of the engine. He states this to be an inven- 
tion of Mr. Holmes. Perhaps you will allow me to inform Mr. 
Bradshaw, through your paper, that my brother, of the firm of 
Booth and Green, engineers, of Oldham-road, Manchester, in 
1846 or ’47 invented and applied a variable stud in the slide 
valve lever of an 8-horse engine, which was made for a person at 
Aberystwith, which answered admirably, and governed the en 
gine with the greatest nicety, and effected a great saving of fuel 
My brother is abroad, or lam sure he would have replied to the 
article in question before this time. H, Boorn, 





CUSHIONING STEAM, 

Srr,—In your commentary on the report of Mr. Longridge, the 
chief inspector for the Manchester Association, in THE ENGINEER 
of last week, you appear to coincide most cordially with his 
theory of cushioning, or closing the exhaust, at a certain distance 
from the end of the stroke. I have read your statements in 
support of this theory, and have come to the conclusion that 
you intend it to apply only to high-pressure engines, and not to 
condensing ones. I shall be glad to know if I am right ; and 
should thank Mr. Longridge if he would state how many of the 
fifteen steam engines were condensing engines that broke down 
for want of the exhaust valve being closed a certain distance 
before the piston arrived at the end of the stroke. 

Also, why he has not tried to introduce the plan he recom- 
mends to the notice of the firms who are members of the asso- 
ciation. I am myself connected with a firm he has visited 
personally several times without so much as mentioning the 
subject. J. RoBINson. 

{Our remarks applied more especially to high-pressure en- 
gines. | —_—_— 

EXPLOSIONS IN MINES, 


Srr,—Since you have done me the favour to insert my former 
communication in your last impression, permit me to follow up 
the subject with a few additional remarks. It will be said pro 
bably that similar evils will follow, if common air is permitted 
to enter the pits by any other means than by those now adopted, 
but in answer to this, it is evident that it is one thing to set fire 
to a ton of gunpowder, and another to ignite only as much as 
would charge a pistol. At the late explosion at Barnsley, where 
nearly two hundred lives were lost, an immense quautity of foul 
air had accumulated in the pit, and had mixed itself with an 
immense volume of atmospheric air, whence the terrific explo- 
sion. But if all the foul air had been drawn out of the pit, 
there would have been no explosion: or if a small quantity of 
foul air had been present, the utmost evil that would have en- 
sued, under certain circumstances, would have been a flash of 
fire, as is sometimes the case. Yet this would only occur very 
rarely, because the foul gases being withdrawn, it would be diffi- 
cult for any small quantity to obtain correct explosive propor- 
tions, since it is one thing to add common air to a certain and 
confined quantity of foul gases, and another to be adding fresh 
air to an undefined and ever-varying quantity of foul air, suf- 
fused with a large volume of common air, both uf which are 
being withdrawn at a certain fixed rate, and in large volumes. 
By the first mode you will arrive at a certain compound, and that 
an explosive one. By the second plan, such a compound could 


not be obtained once ina thousand attempts, Again, the appa- 
ratus should be of such a calibre that the atmospheric air should 
be in such proportion that there would be no more danger in a 
mine than in a stone quarry. The atmospheric air we know is 
harmless, and it is not explosive when it is in greater proportion 
than the foul gases. 

Explosive compounds in mines resemble gunpowder in their 
nature and qualities, Both are compounds of carbon, sulphur, 
and oxygen. The sulphurous and carburetted hydrogen gas 
wants only a certain proportion of atmospheric air to make 
gaseous gunpowder, which when occurring is the cause of the 
terrific explosions that are so frequent in occurrence. True it is 
the workmen must have air to proceed with their occupations ; 
therefore it appears you must withdraw the foul air, or force 
into the pit a larger volume of atmospheric air than the volume 
of the foul air; but as this would be risking the lives of the 
men, the only simple plan is to withdraw the foul air, and safety 
is the result. 

To construct a proper apparatus, in order to make the plan 
available, would require a proper knowledge and skill in the 
treatment of gases and pneumatics, so as to render the appa- 
ratus simple, and the manipulations easy and correct. I would 
cheerfully render any services of mine, and doubtless there are 
many others who would render theirs, to any mine owners who 
would put the plan in practice, when I doubt not of its success. 
There may still be added to the plan named in my former letter 
some chemical tests, in order to procure the qualitative con- 
dition of the mines at all times; and also some chemical opera- 
tions of a simple character, which would tend to rid the mine of 
all particles of foul air as they were yenerated, but these are 
matters of practical detail. 

I trust, Mr. Editor, enough has been said to claim attention 
to the subject in proper quarte s—to show there is a practical 
mode to rid us of this source of such great calamities, and to 
cause us to proceed, on the score of humanity, to preserve the 
lives of those valuable han.s who raise our coal—one great 
source of our national prosperity. 

No, 9, Portland-place, 

Wandsworth-road, 


G. R. Booru, C.E. 


[Mr. Booth appears to be unaware that the very process he so 
much recommends is the one in constant use throughout 
Great Britain, called the “Furnace Ventilation!” Nobody 
forces air info a mine—the process being to exhaust by rarifi- 
cation. | 





SOLID AND MOLTEN METAL, 
Sirn,—In your number of the 28th ult. I note “Old Engine’s” 
explanation of why a piece of cold metal will float in melted 
metal, but cannot agree with him ; for, if his pontoon theory 
were correct, and a piece of cold metal was held below the sur- 
face till nearly at a melting temperature, it would either rise 
very slowly or not at all; and the fact is, it rises rapidly and 
with considerable vigour; this, too, overturns “Old Engine’s” 
assertion, “that the tendency to float is very small.” If kept 
moving about below the surface of the molten metal, so as to 
destroy the pontoon action, it will instantly rise when released. 
My own opinion is, we must Jook for a solution of the question 
amongst the laws which regulate the expansion of metal whilst 
passing from a molten to a solid state. It is pretty certain 
its specific gravity is less in a cold than in a melted state, 
— CUPOLA. 
SOLID AND MOLTEN METAL, 
Sir,—The “Old Engine” is quite right in saying that the 
“tendency . . of the cold metal to sink in the fluid is 
os very small :” in fact, less than small, or sink it 
would, Cast iron, like water, expands in the act of solidifying, 
and, therefore, solid cast iron floats in the fluid metal, as ice 
floats in water. J. K. Pave, 
25, Clarendon-road. 


Great Western Docks.—A short time since the screw steamer 
Elba, 1,100 tons burthen, was taken into the Great Western 
Dock for repair, without the least difliculty, although the outer works 
connected with the dam and leading to the channel were in an incom- 
plete state. This being the first vessel which had been taken into the 
lock for the actual purpose oi undergoing repair, great interest was 
manifested. The kiba was dressed in colours, and the docks were 
visited during the day by hundreds of persons; great satisfaction 
being expressed in all quarters at seeing the undertaking so far com- 
pleted as to allow this large ship to enter. On the following morning 
she was removed into the graving dock, from which the water is 
now being pumped by a small temporary engine, the powerful 
engine intended for that work, and which, it is said, will clear out 
the dock in eighty minutes, not being ready. The Elba belongs 
to Mr. Newall, of Gateshead, the well-known manufacturer of wire- 
rope; and she was built expressly for the purpose of laying electric 
wire cables, in which duty she has been employed almost up to this 
veriod. ‘The capabilities of the docks have been thus fairly tested ; 
and it is a subject for great congratulation to all who have the 
interest of the port at heart to know that they are so efficient. Such 
is the capacity of the noble sheet of water enclosed within the dock 
walls, that this large ship, of upwards of 1,000 tons burthen, appa- 
rently occupied a very insigniticant part of the space. 

Size or American Lakes.—According to recent surveys of the 
five great lakes of North America, it is found that they cover an 
area of 90,000 square miles. The total length of the tive lakes is 

O34 miles” Lake Superior, at its greatest length, is 355 miles; its 
greatest breadth is 160 miles; mean depth, 968 feet; elevation above 
the sea, 627 feet ; area, 32,000 square miles. Lake Michigan is 860 
iniles long; its greatest breadth is 108 miles; its mean depth is 900 
feet; elevation, 687 feet; area, 20,000 square miles. Lake Huron, 
in its greatest length, is 200 miles; its greatest breadth is 160 miles; 
mean depth, 300 feet ; elevation, 574 feet; area, 20,000 square miles. 
Lake Erie is 250. miles long, greatest breadth, 80 miles; mean depth 
200 feet; elevatiun, 555 feet; area, 6,000 square miles. Lake On- 
tario has a length of 180 miles, and its mean breadth is 65 miles ; 
mean depth, 500 feet; elevation above the ocean, 262 feet; area, 
6,000 square mileg.— Scientific American, 

CnoosinG Trea.—The consumer should always select tea that has 
a uniform appearance, both as regards shape and colour, particularly 
if it be green = Pat it in the damp hand, and if a colouring matter 
adheres, reject it; a better way is to put about as much tea as can be 
taken between the thumb and first finger, into a white tea-cup, and 
fill three-quarters full of boiling water; after it has infused about one 
minute, stir it gently once around ; if a blue or green powder or sedi- 
ment adheres to the side of the cup, it is poisoned. If there are 
different shaped leaves—particularly if they are pot serrated—and 
buds or seeds in the bottom of the cup, it is adulerated. Again, 
while stirring. place your nose close to the cup and its odour will be 
manifested. If you are not tasting teas in the cup, rub the leaves in 
the hand, blow the breath upon them and smell; or chew a mouthful 
to a masa, then smell. 

Art-Manvuracture Association or ScorTLanp.—It bas been 
resolved that, owing to the success of the first exhibition of this asso- 
ciation in Edinburgh, the second shall also be held in that city at the 
close of the present year. Already about 3,700 or 4,000 subscribers 
have been enrolled in the art-union department, aud the committee 
are engaged in the purchase of prizes to be distributed at the first 
annual ballot to be made in June next. A prize of £20 has been 
ottered for the best model of a useful and ornamental article to be pro- 








duced at moderate cost for distribution among the subscribers. 
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APPARATUS FOR DISTILLING BEET ROOT, &c. 


PaTENT DATED 14TH JcLy, 1856." 
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Tur. object of this invention is to arrange stills so as to render them 
suitable for distilling from beet root and other vegetable substances, 
and at the same time to render the apparatus portable. ‘The improve- 
ment consists in combining a still and refrigerator upon wheels, so 
that the whole apparatus may be moved from farm to farm in order 
to distil off spirit from beet or other vegetable substance. 

The description of vegetable matters preferred to be used are beet- 
root and Jerusalem artichokes, though other vegetable matters capa- 
ble of fermenting and giving otf aleohol by the treatment described 
may be used. ‘The roots to be used are first to be well washed, and 
then cut up in slices, which are preferred to be about a quarter of an 
inch thick. The cut roots are fermented in the following manner :— 
A number of wooden vats or vessels are provided, according to the 
extent of distilling apparatus employed. At the commencement, each 
vat or vessel is filled about half full of water, with as much of the 
cuttings of the roots as the water will cover. For each 2,630 Ib. of 
the cutting of the root employed is added a small quantity of malt, 
and at intervals from 2 to 5 1b. of sulphuric acid is also added, mixed 
with about ten times its measure of the liquid from the tubs. ‘The 
fermentation is generally complete in from 14 to 16 hours. The 
vessels or vats are covered during the fermenting process with wood 


LANCASTER’S METHOD OF INKING 
SURFACES. 
PATENT DATED 10TH JuLY, 1856. 


AND STAMPING 


Tuts invention consists in mounting an inking roller upon an arm or 


lever so that when the stamping or printing surface is at rest the | 


roller is held clear of it, and when the printing surface moves it acts 
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upon the lever, presses it back, and causes the inking roller to traverse 
over and ink the printing surface. Upon the printing surface resum- 
dng the position from which it started, a spring draws the lever and 





covers, and the contents are kept heated by steam pipes from about ) taining a series of trays, but more or iess of such distilling vessel 
| 26° to 28° of Centigrade’s thermometer. 


| may be mounted on the same carriages. The trays a, a, are kep 


separate by the tubes 4, 6, and the whole are lifted in and out of the 
distilling vessel at by a rod c. Each distilling vessel a' is provided 
with a perforated coil of pipe d, through which steam is passed, and 
the product distilled off passes from the still a! into the pipe e, and 
thence to a suitable refrigerating apparatus at f. In Fig. 2, the ar- 
rangement of the connexions is such, that the steam may be caused 
to enter one only of the stills, and the products of such still may then 
pass into the bottom and rise up amongst the matters on the series of 
trays contained in it, and from the second to the third; and_by the 
cocks and connecting pipes, the order in which the several distilling 
vessels may be used may be varied from time to time, the steam 
being Jet tirst into the vessel where the most spent roots are placed or 
otherwise, or only one or two of the vessels may be in use, if desired, 
without employing the others. The steam boiler is shown at 9, 
which is to be furnished with suitable means of keeping up a supply 
of water, and with a safety valve, a steam supply pipe, and cocks, in 
order to supply steam to the perforated coils of pipe in the distilling 
vessels, and a water gauge of the ordinary description. 


The fermented cuttings of 
the roots are then removed from the liquor in the vessels or vats by 
perforated shovels or sieves, and the cuttings are placed on perforated 
trays, and a series of these trays are placed one over the other in a 
still. Fresh cuttings of the roots are then put into the liquid remain- 
ing in the vats or vessels, and they are fermented, as before stated, 
but it will not be necessary usually to add more sulphuric acid or 
malt for the successive quantities of the cuttings of the roots, but if 
any want of fermentation is indicated, a small addition of malt may 
be introduced, say, once a week. It is found that roots fermented in 
March do not require so much acid as roots fermented in November. 
In place of acid, neutral salts may be used, sea salt or common salt. 
The quantity of salt used for each fermentation of 2,630 Ib. of cuttings 
is from 10 to 12 lb. The stills used are such as are shown in Fig. 
1, and a series of these stills is shown at Fig. 2 mounted on a carriage 
with a steam boiler, in order that the distilling apparatus may be 
removed from farm to farm with a view to save the carriage of the 
| roots, and at the same time have the residue of the roots for feeding 

cattle on the same farm where the roots have been grown. The 

apparatus shown consists of three upright cylindrical vessels, each con- 














TONGUEING AND GROOVING MACHINERY. 
Tue annexed figure is a perspective view of an improvement in 
edge cutters for tongueing and grooving machinery, to match boards, 
&c., in a superior manner, and more rapidly, it is alleged, than by 
the common tongueing and grooving machines. 


roller to their original position, and causes the inking roller in its 
course to travel a second time over the printing surface. 

Fig. 1 represents a side elevation of a desk or counter printing 
| apparatus, with this method of inking the printing surface applied to 
| it; and Fig. 2 is a view of the inking roller and arm detached. 

A is an arm or bracket, cast in a piece with the base B, having at 
its top a boss or hollow head Bi}, in which there is a longitudinal 
groove a. To the bottom of the rod C is fitted a wood or metal frame 
D, which receives a stamp or block, or set of types D'. E is a han- = 
dle or button on the top of the rod C; and C! isa guide on the rod 

| which works in the groove in the boss B'. The inking roller F is 
| mounted on an arm I" of the lever F!, the end 6 of which is bent at 
right angles or nearly so to the lever F"', and passes through a hole 
at cin the bracket A,where it is secured by a pin. G isa helical spring, 
hooked at d to the bracket A, and at ¢ to the lever F!', and keeps the 
roller F raised, when the apparatus is at rest, clear of the under side 
of the printing surface or block D'. /‘is a pin tixed in the side of the 
frame D, which, when the rod C is depressed causes the inking roller 
F to traverse under and ink the stamp or printing surface D. A 
spring H is attached at top to the bent pin g fixed in the boss B', and 
at bottom to the neck of the button 4, which is screwed into the frame 
D. This spring H draws up the rod C and the printing surface, on 
| the hand being withdrawn from or releasing the handle E, after 
having effected an impression. To use the apparatus, any required 
stamp or type is fixed in the frame D, and printing ink is distributed 
evenly over the roller F. The rod C is depressed, by which the 
inking roller will be caused to travel under the printing surface or 
stamp, and an impression thereof will be produced upon the paper, 
cloth, or other material placed under it, the inking roller lever, 
| printing surface, or stamp and rod, all assuming the position indicated 
by the dotted lines in Fig. 1. Upon withdrawing the pressure from 
the rod, the springs G and H return the parts to their original posi- 
tion, and the apparatus is ready to make a fresh impression. It will 
be observed that the inking roller passes twice over the printing sur- 
face or stamp, once as the stamp is descending, and again when it 
ascends. When the apparatus is not in use a metal cover or case is 
slipped over the inking roller, in order to protect it from dust and dirt, 





The cutters are provided with a mouth-piece A, which, by the 
action of the spring L, presses against the edge of the board E, 
thereby holding the tbre from splitting or tearing, while the cutters 
F, act uponthe board. The mouth-piece having its centre of motiou 
at C, always keeps its inner edge practically the same distance from 
the path of the cutter, thereby holding the fibre perfectly firm under 
all circumstances, whether the cutters be reducing much or little. B 
is a guide to steady the material as it passes out of the machine. H 
is a set-screw to hold the cutter head upon the spindle. I is a set- 
screw to raise or lower the cutter head. N is an oil hole to oil the 
bearing; M is the bed plate ; K is an aperture for the shavings to 
pass out; J J J J are set screws to hold the cutters in the head. This 
| improvement is applied to the surface cutters, and can be applied to 
ue = ie ; — the common Woodworth machines. The mouth-piece A, serves to 

‘OST-OFFICE Au TOMATON.—M. Salles, arquebusier to the Empe- | hold the fibre of the timber while operated upon by the cutter, thereby 
| ror Napoleon, has invented a post-office automaton, which takes up preventing the tearing and splitting of the wood, although it may be 

every letter as it is thrown into the box, places it under the stamp, | eross-crained and knottv.— Scie ntific American. 

where it receives the postmark and date, and throws it out again for Z - 
delivery to its destination. The process indicates the number of . 
letters thus stamped. It is said that no less than 200 letters may be 
stamped by this machine in one minute. The General Post-Oftice 
has made a trial of the invention, which has turned out satisfactory, 
and it is now in treaty with M. Salles for machines to be furnished 
to all the principal post-oflices throughout France. The illegibility 
of post-marks, so often complained of, will, itis said, be completely 
obviated by the use of the automaton. 

STEAM CORVETTE GALATEA —Extensive preparations are in pro- 
gress in order to expedite the construction of the 26 heavy gun steam- 
corvette, Galatea, in Woolwich dockyard. A number of the frames 
are got together, and are ready to be laid down. The shed from 
which the Scout was launched a few weeks ago is being considerably 
extended beyond its former space, as the prescribed length of the 
Galatea, 330 feet, will exceed that of any ship hitherto built at 
| Woolwich. 





Tne AssoctATION FOR THE PREVENTION OF STEAM-BOILER Ex- 
rLosions, &c.—The usual monthly meeting of the Committee of 
Management of this association was held on Tuesday the 24th inst., 
at the office of the secretary, Mr. Henry Whitworth, 15, Corporation- 
street, Manchester, when the chief inspector, Mr. R. B. Longridge, 
presented his monthly report, from which we have been furnish 
with the following extracts :—During the present month 257 firms 
have been visited, 673 boilers inspected, and 69 engines indicated. 
The principal defects which have been observed in these boilers are 
as follows, viz., three boilers dangerous from over pressure, three 
from corrosion or fracture of plates, three from injury resulting from 
deficiency of water, eight injured from the same cause but not con- 
sidered dangerous, three not provided with sufficient safety-valves. In 
two cases the water-gauges were found inoperative, and in four others 
the pressure-gauges very far from correct. 
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TO CORRESPONDENTS. 

The publication of an abstract of Major Sears’ paper, read at the Society of Arts 
on Wednesday last, is necessarily postponed until next week, when, if possible, 
we shall also publish his second paper, to be read next Wednesday. 

A Susscrisen anp Constant ReapER—A Uist is published. How far it is 
correct we cannot tell. Nearly every existing process and piece of mechanism 
is capable of being improved. 

J. P. T. (Bolton).—The sketch of a wind governor sent to us and stated to have 
been patented by Mr. Benjamin Hick, in August, 1840, is certainly the same 
thing as that illustrated in THe ENGINEER a few weeks since. We believe one 
very important purpose which THE ENGINEER fulfils is that of making known 
inventions, so as to avoid both time and money being wasted in reinventing. 

C. B.—We should say it would. 

A. N.—An American patent is granted at any time for a thing that is novel, 
whether in previous use elsewhere or not; but if the thing be patented elsewhere, 
the American grant expires with the first one. 

W. A. R.—Write to the Secretary of the War Department, Pall Mall. 

R. V. J. K., Jun.—FYour letter is too long for insertion this week. Indeed its 
length is sufficient to quite exhaust the subject. 

W. R.—We have no doubt many men, qualified in the way you state, will sind 
employment on the Russian railways when they are commenced. You had 
better write to the Russian Consul stating the particulars. It may be that lists 
of the names of applicants are kept. Cryolite can possibly be obtained from 
Messrs. Button, the chemists, in Holborn, or Garden, Ozford-street. 

A Constant Reaper (Preston).—There are two patents, 1965 and 2335, 
dated 8th September and 3rd November, 1854, the prices being respectively 
3d. ard 1s. 2d. 

N. (Royston) —No. 478, 3rd March, 1855, price 6d. 

A Svusscriper (Whitehaven).—One of Holtzapfell's volumes, we think the one 
on “ Turning,” conains the information you require, as far as the lens is 
concerned, The other wart of the information you seek cai, we think, 
be obtained from either the “ Penny Cyclopedia,” or the “ Eacyclopedia 
Britannica.” 

Noxtaam —Detail of foreign postage will be given next week. 

C. M. anp Co.—We have forwarded your note to the party interested, 

T. W. (Bradford).—Send them to us, we shall be glad of them. 

Pao Bono Pusiico.— Under inquiry. 





KEEPING UP STEAM IN BOILERS. 
(To the Editor of The Engineer.) 
Sir,—I observe there is a discussion going on in your valuable paper as to 
the greater or less difficulty in keeping steam up in boilers under increased 
pressures, when there is no corresponding expansive use made of it in the 
engine. Might I be allowed to ask whether the evaporation of water under 
pressure of steam is not governed by the same law as it is under pressure of 
the atmosphere? Of course we all know that the boiling point at the average 
pressure of this kingdom is 212 degrees, but if we ascend some lofty 
mountain the boiling point is considerably reduced. If this holds good in 
the former case, of course we should argue that under increased pressure 
of steam a proportionately greater amount of fuel will be required to 
maintain the evaporation. Thus Mr. Longridge’s theory would hold good. 
If you would favour me with inserting this communication in your next 





number you will greatly oblige STEAM. 
Bolton, March 4th, 1857. 
MEETINGS FOR THE WEEK. 
INSTITUTION OF CiIvIL ENGINEERS, Tuesday, March 10th, 8 p.m.— 


“‘On High Speed Steam Navigation, and on the Relative Efficiency of the 
Screw Propeller and Paddle Wheels, by Mr. R. Armstrong. 

Society or Arts, Wednesday, March 11th, 8 p.m.—-“ On Submarine 
Explorations,” by Major H. B. Sears, 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
ts half-a-crown; each line afterwards, sixzpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, MR. Bernaxp Luxton, Engineer-ofice, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tae Enoivess, 32, Bucklersbury, London. 


THE ENGINEER, 











FRIDAY, MARCH 6, 1857. 


NOTE BOOK. 
AMERICAN RAILWAYS. 

CarTaINn Galton, R.E., has just presented to the Committee 
of the Privy Council for Trade a most valuable report on the 
railways of the United States, of which we avail ourselves 
of the earliest opportunity to give our readers particulars. 
It is commenced by an allusion to the difference of con- 
ditions under which railways were first introduced in 
European and Transatlantic communities, for that in Europe 
population was fixed, trade was already developed, means 
were at hand whereby traffic might be estimated, and 
capital was ready for investment ; whereas in America there 
were, indeed, large cities on the sea coast, or inland on the 
rivers, but the rest of the country was thinly inhabited or 
entirely uninhabited except by Indians, that trade was 
undeveloped, and capital was scarce. He shows that in 
America the railways have been the pioneers of the settler, 
and he instances the Illinois Central Railway, along, and 
in the neighbourhood of which, when opened three years 
ago, the station houses were almost the only habitations ; 
whereas now there is a large village at cach station, sur- 
rounded by vast tracts of cultivated ground, and that last 
year he states that he had seen corn covering every available 
spot round the stations, to the removal of which the means 
at the disposal of the company were scarcely adequate. 

The only States in which detailed collected information 
on railways is published are New York and Massachusetts. 
The cost of lines in these two States appear to have averaged 
£11,390 per mile, and by the last report of the census the 
average cost of railways throughout the States was stated 
to be about £7,000 per mile. Captain Galton does not make 
any distinction betwixt single and double lines, and it must 
be remembered that the great proportion of United States 
railways are only single lines, for out of about 26,000 miles 
of railway in operation not much more than one-sixth is 
double line. The great proportion of these lines has been 
constructed by Irish labour. 

Captain Galton states that the United States railways 
have been designed principally with the view of connecting 
the sea coast with the fertile lands in the west, and he gives 
in his report a detail of the principal railway routes by 
which this is so far accomplished ; but it would appear that 
the great question which now occupies the attention of the 
American railway public is the construction of a railway 
to connect the Eastern States with the Pacific Ocean. Out 


of five routes proposed the three following are admitted to 
be the most practicable :— 


First. From St. Paul’s to Vancouver, near the parallel of 


48 degs., 1,864 miles in length, 6,044 feet height of summit 
level, and £25,000,000 estimated cost. 

Second. From Council Bluffs to Benicia, near St. Fran- 
cisco, via the South West Pass, near the parallel of 42 degs., 
2,032 miles in length ; 8,733 feet height of summit level, and 
£23,000,000 estimated cost. 

Third. From Fulton to San Pedro, near the parallel of 
32 degs., 1,618 miles in length, 5,717 feet height of summit 
level, and £17,000,000 estimated cost. 

On this subject Captain Galton writes as follows :— 

“ The question of a means of communication across this continent 
is one which Great Britain should not leave to be solved by the 
United States alone. 

“It would be foreign to the object of this report to discuss this 
question, but it will not be superfluous to observe that the large 
American population which is flocking year after year to the new 
territories in the United States which adjoin the British p ions, 
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land granted to them, and they have reserved 250,000 acres, the pro- 
ceeds from which are to assist in paying the interest on this mort- 








age. 

“The ordinary price of new land in the States is one dollar per acre ; 
the company are selling the land at prices varying from five to 
twenty-five dols. per acre, which is paid for in five annual instal- 
ments with 3 per cent. interest. When the last instalment has been 
paid, i 8 appointed by the State grant a title to the pur- 
chasers of the land upon the railway company producing to them 
such a number of mortgage bonds cancelled as amount to the price 
they have received for the land. 

* This line runs for the greater part of its course through prairie land 
without trees—land which, with a small expenditure of labour, pro- 
duces most luxuriant crops. 

“When the line was first opened the country was nearly unin- 
habited; stations were placed at every eight or ten miles, round 
which villages, and in some cases towns, have sprung up, and fields 
of corn and herds of cattle are now to be seen on every side. If well 

d, this railway should prove most lucrative to the share- 








render it almost necessary, if further complications on the subject of 
the boundary are to be avoided, that the country should be coleatend 
on the British side. Political, commercial, and military considera- 
tions make it desirable that Vancouver's Island should become an 
important colony and be connected by railway with Canada. The 
land between Lake Superior and the Red River is known to be fertile, 
and it is probable that this fertility extends far beyond; hence a 
private company might be induced by grants of land to construct 
that portion of the railway which would lie between Lake Superior 
and some point a short distance to the east of the Rocky Mountains. 
The main difficulty lies at the Rocky Mountains. This portion 
would, however, afford a good opportunity for employing convict 
labour; and the construction of docks and other public works at 
Vancouver would enable this colony to be continued as a penal settle- 
ment for some years to come.” 

With these observations we cordially agree, and we 
have some hope that, as the suggestions proceed from an 
officer of the Government, the Government itself may be 
disposed to regard them with attention. 

As showing the influence of railway communication we 
may quote the fact that Chicago, which in 1849 had a 
population of 23,047, numbered in 1855 a population of 
83,509. In 1851 the number of miles of rail centering in 
Chicago was 40, and the annual traffic receipts about 
£8,000 ; in 1855 the number of miles had increased to 2,933, 
and the traffic receipts to £2,659,640—the whole of this 
being due to the cultivation of the rich prairie land in the 
neighbourhood, favoured by the reciprocatory treaties 
between the United States and Canada. Captain Galton 
states én parenthése that it had been curiously observed 
how, in the first year or two that a railway is opened, as 
might be expected, the necessaries of life are alone con- 
veyed along it, but how in progress of time, luxuries such 
as New York carriages and harness, handsome furniture, 
&c., are sent for by the settlers. Twenty years ago grain 
was imported into Chicago for food; in 1853 the grain ex- 
ported amounted to 6,500,000 bushels, and in 1855 the ex- 
ports had increased to 16,633,813 bushels ; whilst the value 
of real estate had increased from £360,000 in 1840 to 
£8,200,000 in 1855. 

Railway legislation in the United States has been of a 
very different character to that we have experienced at 
home. 

Railways in the States have been constructed under four 
different arrangements. 

First. By the State, and these do not appear to have 
been successful, and we cannot wonder at it when we 
understand that the officers are elected by universal 
suffrage! Conceive the office of Locomotive Superintendent 
at Wolverton being annually or triennially the object of 
a contested election, with a universal suffrage constituency. 
As might have been contemplated, the officers are elected 
rather for political reasons than for aptitude or capacity. 

Secondly. Railways have been made by companies to 
whose capital or mortgage debt the State or local govern- 
ments have contributed, retaining an interest in the line 
and some power of interference, chiefly by reserving the 
appointment of directors in proportion to the amount con- 
tributed; but as these directors also are returned by 
universal suffrage and for short periods, politics again form 
the chief consideration, and commercial results are un- 
favourable. The only way in which the State can legiti- 
mately exercise control in undertakings of this fixed charac- 
ter is by seeing that the money is applied to its legitimate 
uses, just as, in fact, is now being done by our East India 
Company with the companies now engaged in forming 
lines in India. 

Thirdly. Railways are constructed by companics to whom 
land has been granted, but which have not been otherwise 
interfered with, and this is a system to which Captain 
Galton calls particular attention, as being especially ap- 
plicable in many of our own colonial possessions. As it is 
evident that land, however fertile, without means of com- 
munication, is of little’value, it is the interest of the States 
possessed of fertile tracts to have railways intersecting their 
province. In new territories, therefore, the land is sur- 
veyed in lots each containing a square mile. The railway 
company to whom land is granted is allowed to take, in 
addition to the continuous quantity necessary for the line 
itself, a specified quantity in alternate lots on cach side of 
the line. The effect of this arrangement will be obvious. 
It is the interest of the company to publish the merits of 
the district, and by offering facilities to the public to induce 
the settlement of the country, at the same time the value 
of the alternate lots held by the State is increased ; in fact 
all parties, the State, the company, and the public, are 
benefitted. Captain Galton details the progress of the 
Illinois Railway as affording a striking illustration of the 
advantages of this method. 

“The company was formed for the purpose of making a railway 
through Illinois from Cairo, at the confluence of the Ohio and Mis- 
issippi, to D on the Mississippi, with a branch line to 
Chicago. Its course lay chiefly through prairie land, only inhabited 
at a few points. On the 20th September, 1850, Congress granted to 
the State of Illinois 2,595,000 acres of land to aid in the construction 
of the Illinois Central Railroad. The vacant lands, in alternate sec- 
tions within six miles of the road, were conveyed by direct terms in 
the grant, and, in lieu of such portions as had been previously sold, 
selections were authorised to be made between six and fifteen miles 
on each side of the road. The company was incorporated by the 
Legislature of the State of Illinois in 1851, and the grant conferred 
upon it. The company created a capital stock of 17,000,000 dols., 
on which 25 per cent. has been paid; and, for the additional money 
required for the construction of the railway, they have raised 
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20,000,000 dols. by mortgage on the security of 2,345,000 acres of the 





holders. It has already largely developed the resources of the 
State, and the per-centage which it pays to the Government will 
eventually relieve the State from taxation to a considerable extent.” 

Fourthly. Railways constructed by independent com- 
panies, and in relation to which we shall shortly epitomise 
the leading legislative points. In the majority of States 
general railroad laws have been enacted, and railway com- 
missioners appointed, to whom notice must be given of 
proposed lines, and who are vested with large discretionary 
powers. As a general rule, however, companies prefer 
special charters, which confer greater privileges. Under a 
charter, a sag od obtains power to take lands, amount of 
compensation being estimated by different modes. The 
power to cross streams or roads is generally limited by the 
company being required without delay to place the streams 
or roads in as useful a state as before interference ; and 
occupation roads must be provided when necessary. In 
towns traversed by a railway, the company is permitted, 
under certain circumstances, to lay the rails along the 
public strects. A maximum charge for conveyance is 
made, generally, for passengers, of three cents (about 14d.) 
per mile. For goods it is not usual to limit the charges. 

It is provided that the companies shall keep the railways 
in proper repair, and open for public use; shall provide 
proper accommodation, shall show no partiality, favour, or 
affection, with penalties for neglect. Companies are pro- 
hibited from being bankers, brokers, or dealers. There are 
also provisions, almost similar to our own, which relate to 
the transport of the military and military stores. There 
are stipulations as to capital, mortgage, and registration of 
bonds and accounts, with power of inspection. 

“In New York, the supervision of railways is entrusted to an or- 
ganised department of the State. There are three railroad commis- 
sioners, viz.—Ist. The state engineer and surveyor, who is ex officio 
president; 2nd. A person elected by the stock and bond holders of 
the railway corporations; and 3rd. A person appointed by the 
Government by and with the advice and consent of the Senate. 

“The expenses of this department are defrayed by the railway 
companies in proportion to their gross receipts.” 


The duties of this board are to proceed against railway 
companies that have either exceeded these powers or failed 
to comply with the provisions of the Acts, and to inspect 
the shops, buildings, machinery, fixtures, engines, and 
stock of any line before being opened for public use, and to 
give certificates as to their state; and the following are in- 
dispensable conditions to be complied with before a railway 
is opened: Proper fencing, suitable cattle guards at cross- 
ings, sufficiency of ballast, bridges capable of supporting 
double the stress which would be produced by a train 
of five cars, weighing 150 tons, travelling at —_ miles 
per hour, and suitable sidings, water stations, store-houses, 
and rolling stock, and all equipments necessary for satisfac- 
torily conducting the passenger and goods traffic which 
will be probably secured within one year after the opening 
of the line. As in England, companies must report to the 
commissioners the occurrence of accidents to passengers, 
and the commissioners have power to inquire, to subpoena, 
and examine on oath. Their conclusion is sent to the com- 
pany, with directions (which must be complied with) that 
they may consider necessary to secure the greater safety of 
the travelling public. a 

There are some points in the constitution of United 
States’ railway companies that are well worth attention on 
this side of the water. Companies are governed by a 
president and a board of directors. The president is chosen 
for his business aptitude and practical acquaintance with 
railway management, and is highly paid for his services. 
The whole of his time is devoted to the interests of the 
shareholders; in him is vested the executive power, and 
he is practically held responsible for the efficient manage- 
ment and economical working of the line. The directors are 
generally efficient business men, but they are not. aid, and 
they form a consultative body, to assist the president and 
to watch over the accounts and financial matters; and in 
some cases there are clauses in the charter making the 
directors responsible if they are parties to the declaration 
of a dividend which has not been fairly earned. Companies 
are not compelied to adopt a special form of audit, but each 
may select one of which it may approve, but the share- 
holders possess, and sometimes exercise, the power of 
examining the accounts. The transfer of shares is some- 
times required to be registered in a public department. 
Land being less valuable, and vested interests less numerous 
than in England, companics are not so closely restricted to 
the route they shall take, but adopt the one which they 
find least expensive, and where the land can be purchased 
to most advantage. A large proportion of the capital is 
raised from the land-owners, and the work is paid for by 
bonds, often at a depreciation, and a floating debt besides 
is often incurred. 

“ The unlimited power of borrowing has, in some cases, acted in- 
juriously on the economic working of the lines, by enabling the 
directors to resort to that source rather than to reduced expenditure 
for paying dividends. 

“ When the profits have been very large, as is the case on some of 
the western lines, the Chicago and Galena and Chicago and Bur- 
lington for instance, a large amount of nominal capital has been 
created to reduce the apparent dividend, and so to prevent the Legis- 
lature from requiring a reduction of tolls. 

“ The accounts of railway companies rendered to the shareholders 
present as many differences of form as exist in this country, and in 
many cases the forms of account of the same companyyary in different 
years. The modes of keeping the accounts and books of the com- 
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anies vary very much; as a general rule their system of audit, 
etween the several officers of the companies, appeared good. 

“ The great differences which prevail in the systems in use on differ- 
ent railways in America, the necessity for opening the railways 
before they are in a tolerably complete condition, the unlimited 
power of borrowing, and other causes, render the question of the se- 
curity of investment in American railways one of personal confidence 
in the managers to a greater extent, probably, than is the case in 
this country.” 

Captain Galton has given in his report tabulated informa- 
tion from various reports of railway companies, which have 
been placed in his hands, the results of which are generally 
as follows—that the average cost per mile of New York and 
Massachusetts railways is from £10,000 to £12,000, as com- 
pared to £35,000 on British railways ; that the earnings per 
mile run by trains average 77°28d. for Massachusetts and 
88d. for New York railways, as against 68°45d. for England ; 
the expenditure per train mile being 47°52d. and 50d., 
compared with 38-22d. for England. ‘The receipts per mile 
are £1,397 for Massachusetts and £1,576 for New York, as 
against £3,013 in English railways; the working expenses 
per mile of railway in those States £857 and £892, compared 
with £1,704 for English railways. It appears from the 
figures obtained that the number. of trains is fewer in pro- 
portion to the traffic, and that the trains are better filled 
than ours. “The charge for maintenance of way is high 
as compared with that on English railways, and the pro- 

ortion which the working expenses bear to the receipts 
entree is higher than in England, being 56 and 60 

er cent. of the receipts, as compared with 48 per cent. on 
English railways. ‘The high cost of maintenance of way 
is, probably in part due to the necessity for removing snow 
in winter; but the generally large proportion which the 
working expenses bear to the receipts as compared with 
English railways is due partly to the less perfect condition 
of the lines, and partly to the higher value of labour.” 

Captain Galton has also given a table, transferred to our 
columns (see page 185), which shows the average wages 
paid to different classes of railway servants on the New 
York and Erie, one of the principal railways in the United 
States. Such of our readers who are interested can readily 
make comparisons for themselves, taking the dollars as 
equivalent to 4s. 2d. of our money. It appears that an 
engine driver is paid on an average between 11s. and 12s. 
per day ; a fireman and porter average 4s. to 5s. per day ; 
and & platelayer carns about 4s. per day. Captain Galton 
concludes this part of the subject by the following para- 
graph :— 

“ The results show that the number of trains is better adapted to the 
requirements of the tratlic than is the case with us; that the original 
cost of the railways has been much smaller than that of English rail- 
ways; that the cost of the working, in proportion to the receipts, is 
on an average larger than in this country ; and that the proportion 
which the profits bear to the capital invested is between 5 and 6 per 
cent. in New York and Massachusetts, and more in the Western 
States, as compared with 3 or 34 per cent. on British railways. But 
it must be borne in mind that the ordinary rate of interest in the 
United States on the best securities is as much as 6, 7, or & per cent., 
and that, consequently, the profits on railways in the Eastern States 
do not bear a very different ratio to the ordinary rate of interest than 
is the case in this country.” : 

We have next in this valuable report the question of 
“construction,” and the details, with illustrations, we give 
in catenso, in another portion of our publication. These 
will be examined with great interest by the majority of our 
readers. The subject of “ traffic management” we shall 
treat in our next number. 


THE NEW EDUCATION BILL. 

MANCHESTER seems likely soon to become as noted for 
educational schemes as it is for commercial enterprise. We 
have had in rapid succession a district school association, 
the public school association, with its model secular school, 
and its ill-fated bill, the scheme of Canon Richson, with the 
bill founded thereon ; and now we have the grand coalition 
between the moderate churchmen, as represented by Sir 
John Pakington and the Manchester education advocates. 
We confess that we hailed this coalition as a hopeful sign. 
We conceived that it boded good—that it indicated at least 
the lull of partisanship, and a yearning for education for its 
own sake. We trusted, too, as it was a union of parties 
schooled by repeated failures in the preparation of educa- 
tional measures, that there was a fair prospect of the 
obstacles which have so far besct the question Leing over- 
come, and that some good, sound, practicable scheme would 
result. We confess, however, that the perusal of the 
* heads of a bill,” some days privately circulated before the 
introduction of Sir John Pakington’s motion, and of the 
terms of the motion itself, has completely dissipated all our 
hopes. We could not have conceived it possible that parties 
so trained for their work could have made a failure so 
complete and entire. 

The fundamental principle of the billis in direct contra- 
vention of the whole spirit and effect of our public cduca- 
tional measures from the beginning. The promoters of the 
new scheme altogether ignore the most noteworthy and 
valuable outgrowth of the work performed by the committee 
of council—the tendency to sclf-support. ~ They are evi 
dently ignorant of the fact that every really good popular 
school is already comparatively independent, and needs 
little more to make it completely so, as it regards every 
support except that derived from the Committee of Council. 
Ignorant of this fact, they propose to substitute payments 
from the rates for the willing and cheerful payments from 
the parents. The enormous expense with which they would 
thus saddle the country would be as mischievous in its 
results on the schools as it would be burdensome on the tax- 
payer. It would destroy the strongest link that now binds 
three-fourths of the pupils to their school—the fee. It 
would substitute for paternal solicitude and responsibility 
the funds and the authority of the ratepayers. This sub- 
stitution would be made just where it is not wanted, and 
where its effect could only be injurious. The parliamentary 
grants of the last ten years would thus be thrown away, 
the progress already made would be undone, and we should 
be thrown back into the helplessness and prostration of the 
old times. 

Allowing even that the grave objections we have enu- 
merated as lying against the proposed bill did not exist, 


there are practical difficulties involved in it numerous and 
formidable enough to swamp any measure. Let us look for 
a moment at the condition of a school thus aided by the 
rates. There would be no less than four different and inde- 
pendent bodies claiming jurisdiction over that school—the 
ratepayers’ School Committee, the Committee of Council, the 
Local Committee, andthe Department of Science aud Art. It 
must be borne in mind, too, that these bodies are separate 
and distinct, having no common bond of sympathy that 
could seeure harmonious action. ‘This fact of itself stamps 
the scheme as hopelessly impracticable. 

The fact is simply this, the promoters of the scheme have 
totally mistaken the point to which their efforts ought to be 
directed. They have altogether overlooked the fact that 
our great social need now is an educational agency to reach 
a lower stratum of society than is now touched by existing 
schools. We want, not interference with what exists, but 
the creation of a new agency adapted to the condition of the 
Arabs of society. ‘Those who are now preying on us want 
transforming into good and honest workmen, by a training 
now wholly out of their reach, We want a new system of 
schools, as distinct from the present public schools as the 
ragged school is. 

Another fact must be borne in mind—it is an unpleasant 
and unwelcome one, but there is no use in blinking it. We 
do not merely want the schools, we want the means of 
bringing the neglected children into the schools, and of 
keeping them there when they are opened. And whoever 
indulges the notion that this will be a spontaneous work, a 
mere question of supply and demand, is grievously mis- 
taken. We really need, not only the schools, but the power 
of enforcing attendance. Compulsion may sound un- 
English, but there is clearly no alternative between this 
and an indefinite prolongation of the miseries of ignorance 
amongst those lowest in the social scale. 

Here is a work sufficiently urgent to enlist the sympa- 
thies of the philanthropic, and to demand all the funds that 
the rates can afford. When such is the fact, it would be 
insanity to throw the existing schools on the rates for 
support. Let them be stimulated, and improved by being 
made common schools for all who choose voluntarily to avail 
themselves of them; and let provisions be made, and 
powers taken, to force all who will not attend the common 
school voluntarily, to attend the rate school by compulsion, 

It may be somewhat of an odious task to do all this. 
Possibly a popular outcry may be raised against its doer ; 
but are philanthropists to be guided and governed by the 
instincts of the populace rather than by the claims of duty ? 
If so, their attempts at legislation are a mockery, and the 
sooner they give place to men of wiser heads and stouter 
hearts, the better will it be for the cause of popular 
education. 


THE LATE COLLIERY EXPLOSIONS, 


lire mining interests of South Staffordshire, m common 


with the same interests of the country generally, are look- 
ing with a degree of expectation to the proceedings of an 
investigatory character that are to take place in connexion 
with the recent horrible explosion at Barnsley. It is hoped 
that during that investigation some facts may be adduced 
that will lead to the safer working of coal mines gene- 
rally. Without saying that the present committee of 
investigation are not equal to their duties, we must state 
that the frightfully appalling extent of the consequences 
that have followed this accident—occurring, as it does, so 
soon after the Cymmer catastrophe—justify, and the public 
have a right to demand, an investigation of a character 
that shall bear some little proportion to the magnitude 
of the disaster. The Secretary of State should command 
a simultancous investigation, not by one or two, but by all 
the twelve Government inspectors of British coal mines ; 
and these should be aidéd by representatives of the mining 
skill from each of the mining districts in the United King- 
dom. Such a committee of investigation might be enabled 
to arrive by joint consultation at conclusions in regard to 
the safest methods of working coal mines under the vary- 
ing circumstances by which cach district is attended, that 
would, if carried out, be a lasting benefit to the whole 
community. From such a committee, also, hints might be 
given to the Home Secretary that, if allowed the weight 
that they would merit, might form the basis of further 
legislation upon British mining; and without further 
legislation based upon information that a committee 
of the class we refer to could furnish, such as the Cymmer 
and Barnsley explosions will harrow the public heart again 
and again, and make widows aud orphans of thousands liv- 
ing, and tens of thousands yet unborn. We do not wish to 
anticipate the decision of the committee—of whomsoever it 
may be composed—but, attempting to apply to the Barns- 
ley explosion a general rule recently propounded by Mr. 
Warrington Smyth, we should not be surprised if it should 
be thought that driving roads so wide and so long as were 
those which are said to have existed at Lundhill (supported 
only by the fragile pillars which the exuviw of the pit 
furnished) was not the safest method of getting the coal of 
that district. 


AMIMAL STRENGTH. 


THE strength of a working-man can only be maintained 
by suitable food, so as to enable him to perform his task. 
In this respect his strength very much resembles the other 
motive powers. And when we take into consideration the 
fact that the vitality, and wear and tear of the system 
have also to be supported by food, the dietetics of our 
working population is a topic of no secondary importance. 
It is one, too, which possesses a double interest at present, 
owing to the statutary measures now before Parliament 
for the reformation of our convicts and vagrants; for one 
of the most important questions involved in those measures 


is the influence which food, clothing, and the exercise of 


the body and mind have upon the development of the 
muscular and nervous systems. 

The diversity of the human race form striking illustra- 
tions of the truth of both these propositions. Even among 
our own agricultural labourers there is yet a wide differ- 
ence as to food in different parts of the kingdom, and as 





great a difference as to the quantity of work they perform. 





In Ireland and the Highlands of Scotland, for example, 
where large quantities of potatoes are consumed, there is 
a want of muscular energy or ability to endure a contin- 
uance of hard work, arising from a deficiency of nitroge- 
nous element in the food to support the tear and wear of 


muscle. ii: both, contractors are well aware that labour 
at a shilling per day, with such food, is much more expen- 
sive than it is in this country at two shillings and sixpence. 
Equally deficient in nitrogenous element is rice, and where 
such forms the principal diet of the labourer there is also 
a want of ability to endure hard work. Indian corn or 
maize, the principal food of the slaves of the United 
States of America, is also deficient in gluten, and they, 
like the rice-fed Hindoo, are consequently unable to per- 
form hard work. 

Again, with regard to the second proposition, the savage 
tribes of the o'd and new world who live by the chase, 
are deficient in intellectual faculties, and as cruel by nature 
as their designation implies. Now, in this case there 
cannot be a doubt that the degeneracy of these tribes is 
the result of food, and the nature of the life they live, at 
times suffering from famine, when they become as fierce in 
pursuit of the wild beasts of the forest as the wild beasts 
are among themselves, and like them devouring the flesh 
and blood of their victims in almost a living state, gorging 
themselves to excess. Add to this the bloody feuds and 
fightings among tribes, their war songs and fierce yellings, 
to which they accustom themselves, and we find causes 
sufficient to account for degeneracy, intellectual, moral, and 
physical, 

On the other hand, in the north of England and Low- 
lands of Scotland, where large quantities ot oatmeal, milk, 
eggs, butter, and cheese, are consumed, and where not un- 
frequently bread contains a large per-centage of pea-meal, 
we find very strong, active men, although they consume 
very little animal food, more so than in most of our mid- 
land and southern counties, where large quantities of 
butcher-meat, principally pork, are consumed. In towns 
the food of the labouring population is more uniform, and 
industrial results more equal than in the country, any dif- 
ferences existing gradually disappearing. No doubt our 
provinces are also slowly approaching to uniformity, but as 
yet existing differences and their effects upon the quantity 
and quality of work performed are deserving of careful in- 
vestigation by engineers, agriculturalists, contractors, &c. 

Again, children and growing people require a larger 
supply of phosphates for the growth of bone than adults, 
and also a larger quantity of gluten for the growth of 
muscle. Now, the food of the growing population of our 
northern provinces contains a larger per-centage of bone 
and muscle forming elements than does that of the grow- 
ing population of our southern, and to this probably may 
be owing, at least to a certain extent, the greater strengt 
when the former attain to maturity, so that the conclusion 
in the preceding paragraph relative to the deficiency of 
bone-and-muscle forming elements in the food of the adult 
labourers of our southern provinces has to be qualified, at 
the same time the food generally consumed by them does 
not possess a sufficiency of those elements requisite to 
maintain in health and strength a hard-working man. 

It would thus appear that, to enable the labouring man 
to acquire and maintain strength, an improved system of 
cookery is necessary, in which more attention must be paid 
to the chemistry of food than is done at present. While we 
are, therefore, discussing the purification of water for 
boilers to prevent incrustation—however important such a 
question may be, as much to agriculturists, who now 
employ so many portable and fixed engines, and who are 
annually increasing their numbers in a greater ratio than 
others—let us not forget the still more important question 
and duty which devolves upon us of improving the food of 
the engineers who work them, and the labourers who bring 
up the details of work; for the more we bring steam and 
machinery to bear upon the drainage and cultivation of the 
soil, and upon the manufacture and commerce of its pro- 
duce, the more valuable become the services of intelligent, 
well-conducted, and active men, able to endure the long, 
enslaving continuance of labour which steam and machi- 
nery always involve, when successfully and _ profitably 
managed, and if experience has hitherto found this to be 
true, in reaping, threshing, chaff-cutting, bruising, and 
grinding machines, how much more will it be when steam 
supplants horses in the eultivation of the soil and cartage 
of its produce. 

In superintending machinery the mind is frequently as 
actively engaged as the body, if not more so, and, theretore, 
a very important question arises as to the peculiar demand 
which such has upon food—in other words, what is the 
best food of an engineer attending steam machinery? All 
who have experience in mental exercise, whether in su- 
perintending steam-machinery or otherwise, must be aware 
that it is very wasting upon the system. What, therefore, 
is the difference between this waste and that which takes 
place under muscular exercise, where the mind is but little 
engaged? Sir Isaac Newton has left it on record that he 
was obliged to confine himself to a vegetable diet when 
engaged upon some of his principal mathematical works, so 
that the question arises—Is this an exceptional case arising 
from a constitutional diathesis of the great philosopher ? or 
is it sufficient to warrant the general conclusion that the 
waste upon the system by mental exercise can best be re- 
paired by a vegetable dict? or are both questions 
involved ? 

To the details of these important questions we must 
return; and at present shall only further observe that the 
waste of the body by mental exercise requires in every 
case a peculiar quality of food, that the question arises— 
Is it the cravings of the system, owing to the want of this 
quality, that induce so many engine-men to have recourse 
to drink ?—that in listening to the working of machinery 
or watching with the eye the progress of a locomotive or 
steam-plough the respiratory functions do not perform their 
office properly, thus depriving the blood of a sufficiency of 
oxygen ; that the development of the functions, mental 
and physical are increased by exercise ; that this develop- 
ment greatly depends upon a proper quality of diet regu- 
larly taken ; and that the strength of both body and mind 
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in attendance upon machinery may be greatly increased, 
the former by an improved system of dietetics, and the 
latter by proper instruction in chemical and mechanical 
science > Neither must we fail to have regard to the in- 
jurious influences of snuff, tobacco, alkaloids, as tea, Xc., 
and intoxicating liquors, and ignorance, &c., upon the 
mental and physical systems. 


AGRICULTURAL FEMALE LABOURERS. 

IN our rural districts the labour of the female portion of 
our population has been more abridged by steam and ma- 
chinery than has that of the male, and what ought to in- 
crease our sympathy with “our country girls” is the fact, 
that a very superficial glance at our weekly abstract of 
patents will show that man fis continuing to strain his 
ingenuity to the utmost to narrow still further the resources 
from which woman derives her daily bread. Very recently, 
in an able leading article in the Times on the depressed 
condition of female labour in our commercial and manu- 
facturing towns, that journal concludes that needlewomen 
have the alternative either to “marry, stitch, die, or 
do worse!” but the necdlewomen of our provinces have 
scarcely as much choice before them as here stated. 
Doubtless the first, the domestic circle, is woman’s peculiar 
kingdom in every sphere of life ; but with only ten shillings 
per week coming in, and the half of this spent in house- 
rent, club-money, beer and tobacco, and only this reduced 
income for half their number, their prospects are far from 
cheering. 

Before the invention of spinning and netting machinery, 
women had an abundance of profitable employment in all 
our rural provinces; but machinery, proving more than 
successful, slowly abridged their labour, finally driving them 
out of the old field altogether without opening any new 
field for them. Before this they had almost everything 
their own way, the demand for labour being greater than 
they could supply. Guest states, in reference to cotton 
spinning, that “it was no uncommon thing for a weaver to 
walk three or four miles in a morning, and to call on five 
or six spinners before he could collect weft to serve him for 
the remainder of the day ;” but the progress of machinery 
turned the tables, and a great portion of the time of hand- 
spinners was soon spent in search of employment. 

The ploughman’s wife has never recovered the loss of her 
spinning wheel. Against horses, water, and wind as 
motive powers she struggled hard to maintain her ground, 
exemplifying under the yoke that meek and quiet spirit 
which is the ornament of her sex. But what could her 
feeble arm do against the expansive force of steam? Ever 
since this power became dominant her means of subsistence 
have been growing more and more precarious, and from 
narrowed circumstances indoors there has been little 
counterbalancing relief from without, for with haymaking 
machines, hay-rakes, and reaping machines, the farmer has 


also been striving to keep her as much as possible out of 


the harvest field! Altogether, her case merits serious and 
timely consideration. 

In support of this conclusion, the fact cannot be concealed 
that woman exercises a more important influence upon the 
character of labourers than upon that of employers, owing 
to the difference of education and society, and in advocating 
amelioration, philanthropists have done far too little in 
behalf of the ploughman’s wife and her daughters. It is 
here where the reformation of this class must begin, for so 
long as woman is the slave of the present heartless system, 
progress can hardly be expected. It is humbling to think 
how few in the majority of our provinces have any know- 
ledge about wt. sas: fo and how many of those who 
have been in service and have learned to cook in a farmer’s 
kitchen, and to wash and dress, follow, by the force of 
habit, when they get a house of their own, the formal routine 
of those who are almost totally ignorant of every branch of 
domestic economy. Little girls, as soon as they can work 
a needle, make lace, plait straw or any other manufacture 
of this kind pursued by them, are kept close at their task, 
day after day, until their hands become so habituated to a 
monotonous sameness of operation that they cannot perform 
anything else. What little of cooking and washing 
there is, is generally performed by the mother, as she can 
make more at these than her daughters, while they can 
make more at their task. The economy of a false system 
thus demands that young girls shall not learn anything 
about housekeeping until they get married ! 

Under the old system things were reversed—the mother 
keeping to her spinning wheel, and at the same time teaching 
her little girls todo the houschold work as far as they were 
able. There is nothing little girls will learn faster or delight 
more in, than in learning to keep house, provided they are 
not overtasked, and this is what seldom could take place in 
the cottage of the ploughman. In early life the mind is 
prone to imitate, both boys and girls at this period striving 
to follow the example of their parents, especially that 
of the mother always at home with them. Under such a 
system as this, girls grew up mastering the different jobs 
of the kitchen, from the easiest to the more difficult, by 
which time they would receive a spinning-wheel, to be held 
as a sort of a family heir loom. 

Our readers, we hope, will thus perceive, without further 
detail, that we have here on the one side an industrial 
system wherein woman in every sphere of life can reign 
queen in her own dwelling as independently in the plough- 
man’s cottage as in the farm house or baronial castle, and it 
is the principle of this industrial fabrie for which we are 
contending ; and, on the other side, we have a disorganised 
state of society, wherein the ploughman’s wife has no con- 
necting link of industry with the independence of her 
superiors; but, on the contrary, is separated from them by 
the ceaseless din pf machinery ever living on “ poor- 
tith’s-brink ” with*her “busy hands,” enslaved either com- 
peting against the untiring perseverance of steam, or fast 
in the shackles of idleness! 

Such being the past and present, we now come to the 
more important proposition of the future—to make the 
ploughman’s wife and grown-up daughters “ queens at 
their own firesides,” as in the olden time. 

_ Always preferring the young ladies first, their case is a 
sumple one ; for we have only to provide comfortable cot- 





tages at home and in our colonies for young ploughmen, 
when their happiness is secured. In support of this, it 
would be superfluous to advance a single word. 

It is otherwise, however, with mothers, and girls in their 
childhood, especially, under existing circumstances. At the 
same time the principle of the remedy is plain; for they can 
only compete with their present opposition by the abridg- 
ment of their labour by machinery. We must therefore 
appeal to inventors in their behalf. The patent sewing 
machines now coming into use, for example, would enable 
them to make wages at needlework ; and so would patent 
washing machines at washing. Cannot these, and 
such as these, be introduced among them successfully ? 
We have no doubt that sewing machines and washmg 
machines will become “heir-looms” in every cottage 
and farm-house before long, and, indeed, among every 
class; and therefore would recommend to their inventors 
and proprietors not to be too grasping in their ideas, 
but to remember the familiar old maxim that “ twenty 
shillings make a sovereign.” Again, can we abridge 
labour in the manufacture of lace, and, in short, every 
kind of manual labour which can be done in the plough- 
man’s cottage, so as to give the ploughman’s wife 
and her daughters profitable employment? It is only by 
means of this kind that such results can be obtained, and 
therefore we hope inventors will, without delay, discharge 
the important duty which thus devolves upon them ; and 
that philanthropists and capitalists will co-operate, remem- 
bering how much of the welfare of society in general 
depends upon the industrious example of woman among our 
labouring population. 

Amelioration socicties, with a head office in London, 
might be formed; inventions and patents bought; machines 
lent in every province, and redeemed ; and the sex elevated 
to the level that it ought to, and would occupy, were the 
means only provided; and here we hardly think any great 
difficulty ought to be experienced, for £20,000 would 
purchase a good many inventions and patents, and the 
rest of the capital required would return fair interest. 


CHEMICAL. 
ON RECENT IMPROVEMENTS IN THE MANUFACTURE OF 
RON, 
By F. A. ABEL, Esq. 

A REPORT was read to the Fellows of the Chemical Society on 
Monday evening, by Mr. Abel, director of the chemical esta- 
blishment of the War Department, on the above subject. 

In his introductory remarks, after observing that a cursory 
inspection of the patents published within the last five years 
would lead to the conclusion that the progress made, or im- 


provements suggested, related principally to the treatment of 


iron after its elimination from the ore, Mr. Abel proceeded to 
observe that, “although the general truth of this may be ad- 
mitted, it is well known to all who have devoted themselves to 
a more minute examination into the details of iron manufacture, 
that many of those actually engaged in directing operations with 
the blast furnace have, by a careful study of the relations between 
the products, the temperature and blast, the proportions of the 
materials employed, &c., succeeded in regulating the working 
of the furnace to such an extent as, on the one hand, almost to 
ensure uniformity of product; and, on the other, to raise very 
considerably, the quantity of iron yielded by the furnace within 
a given time. It is well known, also, though less openly acknow- 
ledged, that the ironmaster has succeeded, within the last few 
years, in producing a marketable iron from materials which, in 
former times, were either considered as useless or employed only 
in comparatively small quantities. It is this cireumstance which 
has led, on more than one occasion, to an outcry against the 
hot blast process, as having placed within the reach of the iron- 
master the power of increasing the quantity of his product at 
the expense of its quality. While therefore, the efforts of the 
ironmaster have raised the manufacture of iron in Great, 
Britain to a marvellous height, as regards production, the 
annual amount of which has been shown to equal the 
sum of that furnished by all other iron making countries, 
they have created within the minds of those who watch their 
achievements with wonder and pride the fear that British iron 
is in danger of losing the general reputation which it has 
possessed for high quality—a fear in great degree nourished by 
the opportunity afforded in 1855 for an examination of the 
excellent results of the labours of forsign iron manufacturers. 
Abundant evidence has, however, recently been afforded that 
the quality of iron is a subject not likely to be neglected in 
England; it has for some time past occupied an unusual share 
of general public attention ; it has been made the subject of 
ingenious contrivance and scientific research, and, at the present 
time, it has become one of great interest to some of our most ex- 
tensive iron manufacturers, 

In alluding to the nature of his report, Mr. Abel pointed out 
the difficulty of giving a complete statement of the actual im- 
provements which have, since the introduction of the hot blast, 
been effected in iron manufacture generally, and which arise 
from the impossibility of ascertaining whether and to what 
extent the numerous patents which have been published have 
met with application, and from the fact that many improvements 
in iron smelting which afford beneficial results to the ironmaster 
in whose establishments they have been elaborated, do not 
become publicly known. He observed that such a cireumstance 
could not excite surprise, as the iron trade, like every other, 
must have its secrets jealously guarded by their owners, and as 
many peculiarities in the treatment of the ore, &c., are adopted 
by a particular ironmaster, may be called forth by the locality 
of the works, the materials at command, and the nature of the 
product which he is desirous of manufacturing advantageously. 
Considerable influence may also be exerted by the fear that the 
circumstances constituting to the ironmaster an important im- 
provement might, if publicly known, tend to raise a prejudice 
against the iron which he sends into the market. 

It was stated that, though many of the patented pro- 
cesses relating to iron manufacture might not be likely 
to furnish beneficial results, if properly tested, there were 
a considerable number embracing very important principles, and 
which, though they might not all realise the sanguine expecta- 
tions of their owners, were likely, if classified and studied col- 
lectively, to lead to substantial and general improvements in 
iron manufacture. He states this to be icularly the case 
with the very numerous processes for cotnling ioont and for the 
manufacture of steel and other varieties of iron. 

In his report Mr, Abél did not think it advisable to enter 
into details relating to patents for improvements in the construc- 
tion of furnaces or other appliances, excepting in so far as they 
were internally connected with the application of important 









principles ; nor to attempt any strict classification of the various 
processes, but rather to discuss them in connexion with the 
principles which they involved. 

The first portion of the report was devoted to a consideration 
of proposals relating to the construction of the blast furnace, 
the application of the blast, the mixture of ores, &c., with the 
view to ensure uniformity in the working of the furnaces ; 
the preparation and state of division of the ore, and its 
mixture with fuel and fluxes; the economisation of fuel 
and heat; and the description of fuel employed. The latter 
was considered to be» a subject of much interest from 
the circumstance that the very considerable iron resources of 
Ireland might be expected to rise to great importance, if the 
application of peat in one form or other, as the means of 
reducing and refining the metal, proved as successful as was 
anticipated by numerous persons, whose attention had been 
devoted to the subject. After allusion to proposals for the use 
of peat, such as those patented by Mr. McCall of Limerick, Mr. 
Abel discussed the proposals of Dr. Gurlt, of Russia, for 
smelting and refining iron by fuel of any description employed 
in the gaseous form. The success which this system of 
using fuel had long met with in different parts of Germany was 
pointed out, and a description was given of the gas-fining 
furnace, constructed by Eck, and used at the Government 
works in Upper Silesia. The arrangements proposed by 
Dr. Gurlt were stated to be based upon those carried out by M. 
Eck, and the hope was expressed that the predictions of the pa- 
tentee with reference to the facility with which any description 
of fuel might be employed in his furnaces with the greatest eco- 
nomy, and the purity of the product as insured by his treatment, 
mizht be realised by practice, the theoretical correctness of his 
arguments being indisputable. 

A review was next taken of the numerous plans proposed for 
effecting the reduction and purification of the metal in one con- 
tinuous operation, none of which were considered as ‘likely to 
compete successfully with the present system of iron smelting. 
Allusion was also made to the system of producing refined iron 
or steel direct from the ore in the United States, in the so-ealled 
bloomery forges. 

The second portion of the report related to the application of 
other agents than those in general use in the manufacture of 
iron. Numerous patents were discussed for the application of 
chlorine, either as a gas, or in various compounds, as a purifying 
agent of the iron or the fuel used. Chloride of sodium (common 
salt) was proposed for application in every possible way, and its 
use in some parts of the Continent was stated to have been 
long customary. It was mentioned that a patent for the use 
of ehloride of sodium in the puddling process was taken 
out by Mr. Mushet, about thirty-three years ago. In a similar 
manner the peroxide of manganese, which had long been used 
in connexion with iron refining and steel manufacture, had been 
included as an important agent in a great variety of recent 
patents. Some observations were made upon the functions ex- 
ercised by manganese in promoting the purification of iron, and 
on the different views adopted by chemists with reference to its 
use, either when already existing in the metal to be treated, or 
when added in the form of the peroxide. ‘The influence of man- 
ganese upon iron led to the consideration of proposals relative 
to alloying iron with small quantities of other metals, with the 
view of modifying its properties in various ways. It was shown 
that no very extensive experiments in this direction had been 
made public, and an opinion was expressed that a continua- 
tion of such investigations as that made by Faraday and Stodart 
some years ago, on the alloys of steel with various metals, 
would probably furnish interesting and important results. Some 
patents were next noticed relating to the production of steel and 
other varieties of iron, by simply mixing, in certain proportions, 
wrought and cast iron, one with another, or with intermediate 
products of the refining processes. Proposals of Mr, Bessemer, 
Messrs. Price and Nicholson, and others, were alluded to, as also 
the practice in Continental gun foundries, where iron of the 
toughest description was produced, of mixing grey iron with 
certain proportions of metal which had been repeatedly exposed 
to the refining action of the flame of a reverberatory furnace. 

After an examination into numerous proposals for improving 
the ordinary refining and puddling processes, either by the em- 
ployment of measures calculated to economise the metal, or of 
chemical agents, such as powerful bases and oxygenating materials 
for promoting its purification, Mr. Nasmyth’'s patent process for 
puddling with the aid of steam was discussed, and other patents 
were noticed, in which water was made an agent in the purifica- 
tion or decarbonisation of the metal, by coating its surface, when 
in a divided condition, and prior to its final treatment, with a 
covering of oxide of iron, The principle of these proposals was 
shown to be the same as that involved in recent patents by Mr. 
Stirling, Captain Ucbatius, and others, for the manufacture of 
steel, the efficacy of which was determined by the state of di- 
vision of the metal treated, and its consequent contact with the 
oxides of iron (roasted spathose ore, &c.) employed. 

Recent patents relating to the production of steel from refined 
or wrought iron by fusion and by cementation, with the employ- 
ment of particular cementing materials and fluxes, and of con- 
trivances for rendering the cementing operation a continuous 
one, were noticed, and this led to the discussion of the several 
patents brought out by Mr. Bessemer for the production of steel 
and malleable iron—first, by treatment of the metal while fused, 
with air and steam, in a variety of ways, fuel being still em- 
ployed to maintain the temperature; and afterwards by a 
similar treatment, but without the use of fuel. Other patents, 
such as those of Mr, Martin, Mr. Parry, and Messrs, Lea and 
Armitage, bearing upon the same principle, were described, and 
then taken of the effects of this particular mode of treatment 
upon iron, It was shown that the results of experiments with 
Mr. Bessemer’s process and of the chemical examination of his 
products, had not served to bear out the statements made by 
him in his paper read before the British Ass»ciation last year; 
that the ultimate product obtained by him differed very 
materially from wrought-iron prepared by the puddling process, 
and that the supposed economy of the method had been by no 
means borne out by fact. It was shown that the silicium in 
iron, one of the most important impurities, and which is found 
to be perfectly removed by Mr. Bessemer’s treatment, is readily 
abstracted from the metal by a far less searching mode of 
purification; for example, by treatment in the Silesian 
gas-finery furnace, and even to a very great extent 
by the ordinary treatment in the English finery It was 
shown, moreover, that the silicium passed away from the 
metal before any appreciable amount of carbon was abstracted, 
the latter not being oxidised until, if it existed as graphite, it 
had been converted into carburet of iron, and, at any rate, not 
until the temperature of the metal was raised very considerably. 
The supposition of Mr. Bessemer, that the first effect of the air, 
when passing into the liquid metal, was to burn away the gra- 
phite, could not therefore be correct: it was the iron itself that 
first underwent oxidation, together with the silicium, and the 
carbon was not to any extent oxidised until, by the burning of 
the iron, the requisite temperature had been obtained to effect 
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the decomposition of the compound of iron and carbon, into 
which the latter had, in the meantime, become perfectly con- 
verted. The two other important impurities in the iron—the 
sulphur and phosphorus—were not removed to any ap- 
preciable extent even after the whole of the carbon had been 
oxidised. Prolonged contact with oxide of iron, such as is 
at present alone obtained in the puddliug process, appeared the 
only means of removing these constituents to a sufficient extent 
to produce malleable iron. The report concluded by pointing 
out the great extent to which the puddling process depended 
upon the skill and industry of the workmen, and by showing 
that this was sufficient reason to lead all interested in iron 
manufacture to cherish the hope that the continued exertions of 
Mr. Bessemer and others who are now actively engaged on the 
subject, might lead to the successful application of the principle 
upon which was based the process which had excited such 
general attention, so that the prophecy of Mr. Nasmyth, that it 
would lead to a new era in a most important branch of our 
manufactures, might ultimately be fulfilled. 

Norte.—It must have been through some mistake that Birch’s 
patent, dated 30th June, 1855, was not mentioned by Mr. Abel 
in his report, as one of the recent steps to improvements in the 
manufacture of iron for “employing reducing and oxidising 
tuyéres to smelt and refine iron at one operation, by which the 
use of coke’’ is dispensed with in tbe refinery furnace. If the pro- 
cess works successfully, it appears a step in the right direction. 


ON THE EXISTENCE OF SILVER IN SEA WATER. 
By Frepenick Frerp, F.C.S.* 

MM. Malaguti, Durocher, and Sarzeaud detected and esti- 
mated the amount of silver in sea water.t They had suspected 
its existence and obtained it by passing sulphuretted hydrogen 
through large quantities of water, and also by fusing the salts 
obtained on evaporation with litharge and subsequent cupella- 
tion. 

Asa solution of chloride of silver in chloride of sodium is 
instantly decomposed by metallic copper, chloride of copper 
being formed and silver precipitated, it appeared to the author 
highly probable that the copper and the yellow metal (Muntz’s) 
used in sheathing the hulls of vessels, must. after long exposure 
to sea water contain silver than they did before having 
been exposed to its actioh, by decomposing chloride of silver in 
their passage through the sea, and depositing the metal on their 
surfaces, 


Coquimbo, for the purpose of being repaired, and the captain 
obligingly furnished the author with a few ounces of the yellow 
metal from the bottom of the vessel. The investigation was 
interesting, as the metal had been on for more than seven years 
(an unusually long period), and the ship had been trading up 
and down the Pacific Ocean all that time 
examination, was fuund to be exceedingly brittle, and could be 
broken between the fingers with great ease. 5,000 grains were 
dissolved in pure nitric acid and the solution diluted ; a few drops 
of hydrochloric acid were added and the precipitate allowed to 
subside for three days. Alarge quantity of white insoluble matter 
had collected by that time at the bottom of the beaker. This was 
filtered off, dried, and fused with 100 grains pure litharge, and 
suitable proportions of bitartrate of potash and .carbonate of 
soda, the ashes of the filter being also added. The resulting 
button of lead was subsequently cupelled, and yielded 2°01 gr. 
silver, or 1 lb. 1 oz, 2 dwt. 15 gr., troy, per ton. This very 
large quantity could hardly be supposed to have existed in the 
original metal, as the value of the silver would be well worth 
the extraction. It is to be regretted that the captain had none 
of the original on board. A piece of yellow metal with which 
he was repairing the vessel yielded only 18 dwt. to the ton. 
The captain of the Nina, a brig which had just arrived in the 
acific, from England, gave the author a piece of Muntz’'s yellow 
metal from his cabin, from the same lot with which the brig was 
sheathed, but which had never been in contact with salt water, 
and also a small portion from the hull of the ship, after it had 
been on neavly three years. The experiments were performed 
as before, and the results were very striking: 


Grs, Gr, O2. dwt. gr. 
1,700 from cabin gave... "051 = 003 percent.= 0 19 14 perton, 
1,700 trom hull gave... 2. “400 = *023 = es 7 1 = 


That which had been exposed to the sea having nearly eight 
times as much silver as the original sample. 
Many other specimens were examined of metals from the 


bottoms of ships, and of pieces which are always kept on board | 


in case of need, and it was invariably found that the former 
contained more silver than the latter. For instance, a piece 
from the hull of the Bergmann, gave 5 oz. 16 dwt. 18 gr, per 





A large vessel, the Ana Guimaraens, now under the | 
Chilian flag, was hauled down in the Bay of Herradura, near | 








the mass into a complete state of fusion, and the crucible taken 
out is left to cool. On breaking the crucible the aluminium is 
generally found in one piece, well formed, white, and with a 
crystalline surface. 

In the trials made with 100 grammes of the mixture, the 
results were from 2°3 grammes to 2°4 grammes in weight. The 
yield of aluminium is found to be about a third of what really 
exists in the eryolite. 





ON GOLD IN THE FORM OF MALLEABLE SPONGE, 
By D. Fores, F.G.S.* 

Of late years, gold in a peculiar state of aggregation has been 
imported from America for the use of dentists, and sold at prices 
between from £7 to £8 per oz. The gold is in the form of flat 
cakes, about two-tenths of an inch thick, and has a reddish 
brown colour and peculiar spongy texture. 

By the force of the fingers it can be welded or kneaded into a 
pellet without crumbling, and becomes by the pressure of a 
tool nearly as solid as ordinary gold. It is, therefore, well 
adapted for dental purposes. 

The process by which it is said to be made is patented in 
America, and consists in repeatedly dissolving, precipitating, 
amalgamating, heating, &c , which is so extraordinary, that it is 
probably only put forward to deter others making it. On trial, 
gold of a similar spongy character was obtained by the following 
method :— 

Gold, free from copper, is dissolved in nitro-hydrochloric 
acid, keeping an excess of gold in the solution towards the close 
of the operation, so as to get rid of all nitric acid and avoid sub- 
sequent evaporation ; any chloride of silver present is filtered 
off. The solution of gold is now placed in a flat-bottomed 
vessel and heated, and a strong solution of oxalic acid added 
In a few hours the whole gold is deposited, and the supernatant 
liquid may be decanted off, taking care all the time not to 
disturb the gold at the bottom, and the vessel is then several 
times filled up with boiling water and decanted, until the last 
washings contain no more oxalic acid. 

The gold is now carefully slipped on to a piece of filtering 
paper, and by means of a spatula gently pressed into the form 
of the desired cake, but somewhat thicker; it is then removed 
to a porcelain crucible, and heated for a short time somewhat 
below a red heat, when it shrinks in dimensions, becomes 
coherent, and is similar to the American product in properties. 

As the American gold is of a reddis!: hue, it is probably pre- 
cipitated by protosulphate of iron, and not by oxalic acid. 





UPON NATURAL MINERAL PHOSPHATES, AND THEIR APPLI- 
CATION IN THE PREPARATION OF MANURE, 


M. Dugléré announced, in the Academie des Sciencest, 


' having found in the Arrondissement des Vouziers, in the De- 


The metal, upon | 








ton, while that from the cabin yielded 4 oz. 6 dwt. 12 gr. | 


200 gr. from a piece from the hull of the Parga gave ‘072 gr., 
and a piece of fresh metal 050 gr.; while from the Grasmere, 
only coppered a few months, 610 gr. from the hull gave 075 gr., 
and from the cabin ‘072 gr, a very slight difference mdeed. 

It will be observed that the amount of silver in the 
above specimens of fresh metal is very high, and it is pro- 
bable that most of these are merely the rerolling of masses of 
metal melted down from old sheathing, and have derived the 
greater part of their silver from the sea on former occasions. — It 
is well known that the copper used in the manufacture of yellow 
metal is very pure, containing 2 or 3 dwts. of silver per ton, 
frequently not so much, and silver is very seldom assvciated 
with the other constituent, zinc. 

To arrive at more certain results, the author has granulated 
some very pure copper, reserving some in a glass stoppered 
bottle, has suspended the remainder (about 10 0z.), ina wooden 
box perforated on all sides, a few feet under the surface of the 
Pacific Ocean. When occasion offers, the box is towed by a line 
at the stern of a vessel which is trading up and down the coast 
of Chili. The author remarks that it is almost too soon to 
expect any decisive results at present, but he hopes in a few 
months to be enabled to send both the original copper and that 
which has been exposed to the action of the sea. 





ON THE PREPARATION OF ALUMINIUM BY MEANS OF 
CRYOLITE.¢ 

Take seven parts of chloride of sodium with nine parts of 
chloride of potassium, mix this mass finely powdered with its 
weight of dry cryolite§ also in powder. Introduce this mixture 
in layers with pellets of sodium into an earthen crucible. For 
50 grammes of the saline mixture take 8 or 10 grammes of 
sodium. ‘The crucible is heated quickly in 2 wind furnace. At 
the moment when the reduction takes place a noise is heard, 
and some sodium is disengaged, which ignites and burns with a 
flame. It is then heated for a quarter of an hour, so as to get 


* Extracted from the “ Proceedings of the Royal Society,” vol. 8, p. 292. 
+ “ Annales de Chimie et de Physique,” tom. 28, p. 129; and * Quarterly 
Journal of the Chemical Society,” vol. 3, p. 69. r 
t ** Annalen der Chemie und Pharmacie,” vol. 99, p. 255 (New Series, vol. 
25), August, 1856. 
§ The native double Sueride of aluminium and sodium, 
tas Fi, 3 (Na Fl)) 








partment of Ardennes, deposits of phosphate of lime. These 
deposits are close to the surface, and are composed of modules 
generally about the size of a hen’s egg and in the form of 
pebbles, inbedded in chalk, and of a greyish or greenish colour. 
The quantity of these modules is considerable, and it is believed 
that they will be found in the neighbouring departments. 

By analysis, these modules are found to contain from 12 to 22 
per cent. of phosphoric acid, and from 32 to 47 per cent. lime, 
together with the ordinary substances accompanying these 
matters, 

M. Dugléré has made manures from these phosphates, and has 
sent samples to different farmers, but the results will not be 
known until the next harvest. 


* “Chemical Gazette,” Feb. 1, 1857, p. 47. 
+ January 19th. 





Tue Sunken Sutps ar Sevasrorot.—According to the New 
York Herald, the name of the American who has contracted to 
raise the Russian vessels sunk at Sebastopol is Gowan, a Boston 
man. He is the same person who raised the wreck of the United 
States steam frigate Missouri in the harbour of Gibraltar. “ This 
wreck,” says the Herald, “had lain eight years in that harbour, and 
the British Government made continued attempts for three years to 
remove it, until the English engineers gave up in despair, and 
reported that human ingenuity could not free the harbour from that 
danger. The British Cabinet then requested that the Government of 
the United States would take the matter in hand, and it sent out a 
live Yankee, who effected the desired purpose in 60 days, under con- 
tract for 59,000 dols. The achievement was looked ujon with great 
surprise in England, and probably led a member of Parliament to 
declare that the Ashburton treaty, negotiated about the same time, 
was a piece of overreaching, as it had been negotiated in Washing- 
ton with a live Yankee. When Mr. Gowen reached Moscow last 
summer, to lay his proposals before the Russian Government, he 
found the ground already covered with French ond English engineers, 
some of whom had been there for months. He called upon Duke 
Constantine, laid before him the report of the English engineers 
stating the removal of the Missouri from the harbour of Gibraltar to 
be impossible, and Marcy's certiticate that he had done it in 60 days 
ata very low price. ‘* You are just the very man for me,” said Con- 
stantine, and in 24 hours the contract was signed, and our Yankee 
was on his way to Sebastopol to survey his ground. The Russian 
Government placed a small steamer at his disposal, and showed him 
how the operation of sinking the ships had been done; and the Boston 
man said he guessed he could return pretty nearly half of them in 
good order, and clear away the remainder. He is now making his 
arrangements in this city and in Philadelphia, as he found on his 
return to this country that New York was a better place to prepare 
for a great enterprise like this than our neighbouring village of 
Boston. All the machinery will be prepared and shipped from here 
for Sebastopol early in the spring, and will be accompanied with a 
large corps of American engineers, ship carpenters, and so forth. 
We commend a consideration of these facts to the attention of all the 
European Governments, and suggest that we can do anything for 
them by contract, even to the carrying on of a war; and, moreover, 
that New York is just the place for all this kind of enterprise. We 
are ready here to undertake anything, from the making of a pistol 
or building af a frigate, to the conquest of China. 

Norruern Bencar Rarway.—tThe prospectus has been issued of 
a new Indian railway company, to be called the * Northern Bengal,” 
with a capital of £2,000,006, in £20 shares. The object is to open up 
the rich country on the north of the East Indian line, by constructing 
a branch from Rajhmahal to Dinajpore and Darjeeling, the hill dis- 
trict on the frontier of Nepaul. By this route of between 200 and 300 
miles, transport would be furnished for a large amount of valuable 
produce, and the long-sought means of preserving the health and life 
of Europeans by a cheap and ready access to a climate like that of 
England would be fully attained. Among the promoters are some of 
the best-known names connected with Indian enterprise. 

Press Copies From Prixtep Documents. —An invention has 
been introduced by Messrs. Underwood and Burt for enabling press 
copies to be taken of documents which combine printed with written 
matter. Most of the principal railway companies state,that it will 
be of extraordinary service to them in economising time and labour. 
At the Post-oftice likewise, and all other Government offices and 
establishments where forms are used with printed headings, it is 
calculated to meet a want that has long been felt. The invention 
simply consists of a printing ink which, with the ordinary copying 
press, will give off an impression on copying paper analogous to that 
of writing ink, 
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Grants of Provisional Protection for Six Months. 
3064. ARMAND JEAN Baptiste Lovis DE MARCESCHEAU, Paris, ‘* Improve- 
ments in the modes of communicating or transmitting motion to pro- 
=~ apparatus, engines, or machinery "—Petition recorded 26th December, 


160. FREDERICK WALTON, Haughton Dale Mills, Manchester, ‘‘ An improved 
plastic composition, and in the application of hinery for factur- 
ing the same.”— Petition recorded 20th January, 1857. 

397. JoHn TaLsor Pitman, Gracechurch-street, London, “ Improvements 
in the mode of making metallic hames for horses.”—A communication 
from a citizen of the United States, America. 

398. Joun TaLBoT Pitman, Gracechurch-street, London, ‘‘ An improved 
system of working metallic ores and their products, both metallic and 
mineral.”— A communication froma citizen of the United States, America. 

400. WiLL1AM Topp and Jacos Topp, Heywood, Lancashire, “‘ Certain im- 
provements in power looms for weaving.” 

401. WILLIAM GEORGE ARMSTRONG, Newcastle-upon-Tyne, “‘ Improvements 
in ordnance.” 

402. Ricuarp Duepate Kay, Accrington, Lancashire, “An improved 
method of using or applying a certain colouring matter, either singly or 
in combination with other colouring matters, to woven or felted fabrics, 
yarns, or threads, either in the white or dyed state.”—A communication. 

403. Joun PooLe, Riley-street, Chelsea, London, ‘‘ Improvements in safety 
or other valves, and in mechanical appliances thereto.” 

404. JouN Macintosu, Euston-square, London, ‘‘ Improvements in the 
manufacture and discharge of projectiles.” 

405. James SAUL HEnpy, Essex-street, Strand, London, “‘ Improvements in 
chimney tops or cowls.” 

406. GEORGE CHAPPELL Ports, New Oxford-street, London, ‘“‘ Improvements 
in cleansing casks.”—Petitions recorded 11th February, 1857. 

407. Josuua Horton, jun., Brierley-hill, Staffordshire, ** New or improved 
machinery for regulating the generation and pressure of steam in steam 
boilers, and for preventing the explosion of steam boilers.” 

408. Joun Lancrorp and Joseru WiuveR, Birmingham, “‘A new or 
improved signal and alarum.” 

410, Peter Hupnert Desvienes, Lewisham, Kent, ‘Improvements in 
machinery for preparing flax, hemp, and other fibrous materials.” 

411. Davin Baker, Gisbro’ Alum Works, Yorkshire, ‘‘ hmprovements in 











the facture of comy is of al and of magnesia.” — 
413. WiLLiaAM WILKINS, Camberwell, Surrey, ‘“‘ Improvements in flushing 
apparatus,” 


414. Isaac Buacksurn, Islington, London, and RoBERT BLACKBURN, 
Edinburgh, ‘“‘ Improvements in engines or implements to be employed in 
agriculture, applicable also to the transporting of heavy bodies to the 
traction of carriages, and to the conveyance of passengers.” 

415. EpWARD MAYNARD, Brooklyn, Kings, New York, United States, ‘‘ An 
improvement in calks for the shoes of animals.” 

416. Wituiam Epwarp Newton, Chancery-lane, London, ‘ Improved 
machinery for turning articles of irregular forms in the direction of 
their length.”—A communication. 

418. Ex1as Bowcock, Manchester, ‘‘ Certain improvements in the manufac- 
ture of cords to be used in skirts and petticoats.” 

419. GEORGE Gimson, Staley Bridge, Lancashire, ‘‘ Certain improvements 
in steam engines.” 

320. Tuomas WINGATE, Glasgow, “Improvements in screw propellers and 
in adjusting the same.” — /etitions recorded 12th February, 1857 . 

421, CHARLES WYE WILLIAMS, Liverpool, ‘ Improvements in increasing the 
draught and promoting the combustion of the fuel in furnaces.” : 
423. WiLLIAM Harry Harrison, Ty Mawr, Ponty Pridd, Glamorganshire, 
“Certain improvements in the machinery or apparatus as at present 

employed for raising water from mines.” 

424, WitLiAM RicaRpsoN, Ranelagh-grove, Pimlico, London, ‘‘ Improve- 
ments in the use of iron or any other metal by itself, or in combination 
with other materials for structural purposes.” 

425. FReDERIC HENRY SyKEs, Cork-street, Piccadilly, “‘ An improved appa- 
ratus for supplying or feeding boilers with water, applicable to raising 
and forcing liquids for other purposes.” . 

426. D. A. Lams, Berwick-upon-Tweed, “ Improvements in water-closcts, 
and in apparatus connected therewith.” 

427, WILLIAM STETTINIUS CLARK, High Holborn, London, ‘‘ Improvements 
in machines for grating substances.”—A communication. 

428. WALTER SANDELL Marrin, Birmingham, ‘‘ A new or improved method 
of constructing doors and windows, for the prevention of burglary, which 
method of construction is also applicable to other articles where strength 
is required.” 

429. NoEL CLayton Situ, Churton-street, Pimlico, London, ‘‘ Improve- 
ments in the dise engine.” 

430. MARMADUKE WILLIAM HALLETT, St. George’s-road, Eccleston-square, 
London, ‘Improvements in apparatus for securing window and other 
openings in buildings.” 

431. Joun Lawson and STEPHEN Cotton, Leeds, Yorkshire, “ Improvements 
in machinery for roving, spinning, or twisting flax, cotton, wool, and 
other fibrous substances.” 

433. Ricuarp Hovcuix, jun., Bridport-place, New North-road, Hoxton, 
“ Improvements in alarums.” > 

434. Titus Rosottom, Atherstone, Warwickshire, ‘‘ Improvements in loco- 
motive engines chiefly adapted for the purposes of common road or street 
traction, and the working of agricultural implements.” 

435. Jamrs Cocker, Liverpool, ‘ Improvements in, and apparatus for, the 
manufacture of wire, part of which improvements is applicable to the 
annealing of other metallic articles.” 

436. Joun WiLLiaMs, Port Madoc, Carnarvon, North Wales, “‘ Improve- 
ments in apparatus for lowering and stopping anchor chains on board 
ships, and for other similar purposes.”—Petitious recorded 13th February, 

te 

437. ANDREW Barclay WALKER, Liverpool, “An improved apparatus for 
heating fluids.” 

438. Hamitton Henry Funton and Tuomas Bopiry Erty, Great Queen- 
street, Westminster, ‘Improvements in the generation and application 
of steam power for propelling, hauling, driving, or conveying, particularly 
applicable to farming purposes.” 5 

439. ALEXANDER Forrest, Birmingham, “ Improvements in the construc- 
tion and orvamentation of belt or band fastenings, and other dress fasten- 
ings. : 

440. Joun CRUIKSHANK, Princes-end, near Tipton, Staffordshire, ‘An im- 
provement or improvements in roiling iron and steel wire.” 

441. Josian Firtu, Flush Mills, Heckmondwike, and JosePH CRABTREE, 
Mill Bridge, Yorkshire, ‘‘ Improvements in power looms for weaving 
fancy goods. 

442. ARCHIBALD Situ, Princes-street, London, 
machinery for the manufacture of wire rope and other ropes. ; 

443. JAMES TayLor, Upper-street, Islington, London, ‘ lmprovements in 
the preparation or manufacture of manures.” 

444. CHARLES Ropert Moate, Old Broad-street, London, ‘‘ Improvements 
in the permanent way of railways.” 

445. WituiaM Cooke, Cornhill, London, “ Improvements in apparatus for 
ventilating.”"— Petitions recorded 14th February, 1857. i 

447. WitLiamM Ropinson Jackson, Baltimore, Maryland, “ An improved 
railway break. . 

449. Joun Craw.ey, Wood-street, Cheapside, London, ‘‘ Improvements in 
collars and wristbands.” 

451. WiLLiAM Epwarp WILEY, Great Hampton-street, Birmingham, ‘ Im- 
pr ts in the facture of metal pens and pen holders.” __ 

455. Wituiam Ciark, Chancery-lane, London, ‘ Improvements in the 
manufacture of railway chairs.”—A communication.—Petitions recorded 
16th February, 1857. 

457. Henry GREEN, Liverpool, ‘‘ An improved stove to be heated by gas. 4 

459. Joun GoopMAN, Pall-mall, London, ‘* improvements in apparatus for 
holding together letters, music, and other loose sheets.”—A communi- 
cation. 

461. Joun Bennett, Birmingham, ‘‘ A new or improved joint for fishing 
rods, the reds or handles of parasols, and for other rods.” 

463. EMILE ALcay, Fore-street, London, ‘ Improvements in machinery for 
twisting, doubling, and spinuing cotton, silk, and other fibrous materials. 
—A communication. : 

465. JEAN BartistE Pascat, Lyons, France, “An improved engine with 
rotary piston applicable to various purposes.” 

467. Freperick Burnett Hoventox, Upper Gloucester-place, Dorset-square, 
London, “Improvements in the preparation of materials used in the 
manufacture of paper.” 

469. WiLuiaM YounG, Queen-street, London, ‘* Improvements in fireplaces 
or stoves.”"—Petitivus recorded lth Febrvary, 1857. 


“Improvements in 








Patents on which the Third Year’s Stamp Duty has been Paid. 

464. CHakLes Lamport, Workingten.— Dated 25th February, 1554, 

555. WiLuiAM Seprimcs Losn, Wreay Syke, Cumberland.—Dated 8th 
March, 1854. 

585. GEORGE APPoLt, Sulzbach, Prussia, and Cuarves AppoLt, Metz, 
France. -- Dated 10th March, 1554 : : 

696. Witu1AM Woop, Monkhill House, near Pontefract, Yorkshire.—Dated 
25th March, 1854. 





Patents on which the Stamp Duty of £50 has been Paid. 
522. Cates Bhoomer, West Bromwich, Staffordshire.— Dated 3rd March, 
1854. 

















Marcu 6, 1857. 
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477. Leontipe AGALAEF PALLEGorx and ALEXANDRE Louis BELLANGE, Paris- 
—Dated 28th February, 1854. 

524. Wiuiam VavuGuan, Stockport, Cheshire, and JoHN ScATTERGOOD, 
Heaton Norris, Lancashire.—Dated 3rd March, 1854. 

526. CHARLES NIGHTINGALE, Wardour-street, Soho, London.—Dated 4th 
March, 1854. 





Errata, February 27. 
In Price List, for “1841” read “1481.” And in Notices to Proceed, No. 
2572., for “‘ Joseph” read “* Josiah.” 


Notices to Proceed. 

448. Tuomas Fiockton, Trafalgar-square, Charing-cross, London, “‘ Im- 
pr ts in the ption of smoke.” 

2449. CuarLes Humrrey, Terrace, Camberwell, Surrey, “‘ Improvements in 
the manufacture of grease for lubricating railway axles and other ma- 
chinery.— Petitions recorded 18th October, 1856. 

2457. Jon Tuomas Forster, Wandsworth-road, Surrey, ‘“‘ Improvements 
in the symbols used in signalling.” 

2458. JosAH GEORGE JENNINGS, Holland-street, Blackfriars, Surrey, ‘‘ Im- 
provements in the construction of wall caps, sleeper blocks for the base- 
ape buildings, and bricks to the used as substitutes for wood bricks 
in building.” 

2461. WILLIAM Parsons, Pratt-street, Lambeth, “‘ Improvements in gene- 
rating and employing steam in steam engines.”— Petitions recorded 20th 
October, 1856. 

2470.- WILLIAM SM1TH, Salisbury-street, Adelphi, London, ‘ Improvements 
in water level and pressure indicators and lubricators.”.—A communica- 
tion. — Petition recorded 21st October, 1856. 

2484. Tuomas Gray, Ratcliff Werks, Rose-lane, Stepney, ‘“‘ An improved 
drying apparatus.” 

2488. JouN MacDONALD, Henry-street, Upper Kennington-lane, Vauxhall, 
Surrey, “ po tater in regulating the supply of oil or other liquids, 
applicable to lamps, gas meters, and other useful purposes.” 

2490. ALBERT DeMERIT BisHop, Woolwich, Kent, ‘‘ Improved apparatus for 
facilitating the finding and raising of vessels and submerged articles.” 

2491. TuxopuiLus Hogrex, South-square, Gray’s-inn, London, ‘ Improve- 
ments in fastening buttons and other similar articles on to garments and 
other things.” —/etitions recorded 23rd October, 1856. 

2503. HowarD AsHTON HoLpEN, Bingley Hall Works, Birmingham, “ Im- 

rovements in furniture for railway and other carriages, and which said 
improvements are also applicable as a means of finishing or ornamenting 
the iron parts of harness and other articles made of iron to which such 
mode of finishing or or ing has not heretofore been applied.”— 
Petition recorded 24th October, 1856. 

2507. Gustavus 'ErRNst and WILLIAM LorperG, Manchester,, “An im- 
proved mode or method of raising or producing designs, patterns, or 
impressions, on the surfaces of plates, blocks, or rollers, and transferring 
or imparting the same to paper, parchment, woven fabrics, leather, 
or other similar material.” 

2508. WILLIAM Benson, Four Stones, near Hexham, Northumberland, 
“Improvements in apparatus for drying grain, seeds, and other sub- 
stances.” 

2511. Georce HENRY BACHHOFFNER, pes Montague-street, London, “‘ Im- 
provements in glass shades for gas and other artificial lights.” 

2513. Henry Forrar Osman, Essex-street, Strand, London, ‘‘ An improved 
contrivance for distending the skirts of ladies’ dresses, and preserving the 
required form and shape thereof.”—A communication.—Petitious recorded 
25th October, 1856. 

2529. WILLIAM ARMAND GILBER, South-street, Finsbury, London, “ Improve- 
— in the construction of smoke-consuming furnaces.”—A communi- 
cation. 

2530. JosepH ARMsTONG, Normanton, Yorkshire, “ Improvements in the 
permanent way of railways.” 

2533. ADOLPHE AUBRIL, Newman-street, Oxford-street, London, “The 
novel application of a certain root to the manufacture of starch, paper, 
and cardboard.”—/’etitions recorded 28th October, 1856. 

2546. FREDERIC WHITAKER, Canonbury-road, Lower-road, Islington, ‘‘Im- 
provements in apparatus for supplying water to steam boilers.”— /etition 
recorded 29th October, 1856. 

2551.: CONSTANTINE JOHN Baptiste Torassa, Genoa, “ An apparatus for cal- 
culating the speed of vessels at sea, as well as obtaining the extent of 
their destination caused by the side winds.” —Petition recorded 30th October, 











1856. 

557. JouN. Lawson, Morris-place, Glasgow, ‘‘ Improvements in the manu- 
facture of pile and other fabrics.”— Petition recorded 31st October, 1856. 

2569. James Coun SIncLair, Elgin, Moray, North Britain, ‘“‘ Improvements 
in treating, preparing, and drying agricultural produce.”— Petition recorded 
lst October, 1856. 

2%612.-Cotin Hunter, Islandreagh, Antrim, Ireland, ‘Improvements in 

the operations of drying, heating, and ventilating.”— Petition 
necorded 6th November, 1856. 

2622. WitLtaM Spence, Chancery-lane, London, “‘ Improvements in appa- 
ratus used in the manufacture of silk and other fibrous materials.”—A 
communication from Justin Louis Auguste Aubenas, Valréas, France.— 
Petition recorded 7th November, 1856 

2706. Joun BiLuine, Abingdon-street, Westminster, London, ‘‘ Improve- 
ments in chimneys.” -~Petition vecorded 15th November, 1856, 

2793. Henry Bove.eux, Leghorn, “ Improvements in the construction of 
steam boilers.”—Petition recorded 25th November, 1856, 

2844. JoHN CARTER RAMSDEN, Bradford, Yorkshire, ‘‘ Improvements in 
———- or the mechanism of looms for weaving a certain class of plaids, 
checks, and fancy woven fabrics.”"— Petition recorded 1st December, 1856. 

2942. FREDERICK WILLIAM ANDERTON and JosErH BEANLAND, Bradford, 
Yorkshire, ‘Improvements in apparatus or means in connexion with 
furnaces to facilitate the consumption of smoke.—Petition recorded 11th 
December, 1856. 

3002. CHARLES Fay, Manchester, ‘‘ Improvements in railway carriages and 
breaks.” — Petition recorded 18th December, 1856. 

3023. WILLIAM JAMES PayNE, Waterloo-road, Lambeth, Surrey, “Certain 
improvements in casting and finishing cocks tor general purposes.”— 
Petition recorded 22nd December, 1856. 

50. Henry Boveteux, Leghorn, “Improvements in steam boilers.”— 
Petition recorded 6th January, 1857. 

88. Joun CHANTER, Bow-road, London, and Joun WAKEFIELD, Suchicore, 
Dublin, ‘‘ Improvements in the fire-boxes or furnaces of locomotive 
engine boilers.”— Petition recorded 10th January, 1857. 

160. FREDERICK WALTON, Haughton Dale Mills, near Manchester, “ An 
imy d plastic position and in the application of hinery for 
manufacturing the same.” 

167. THomMAS JOHNSON, Runcorn, Cheshire, ‘‘ An improvement in purifying 
alkaline lees.”—Petitiuns recorded 20th January, 1857. 

183. Tuomas Harris, Regent’s-park, London, ‘‘ Improvements in apparatus 
for refrigerating or cooling and regulating the temperature in worts and 
beer, which may also be employed as condensers in distilling.” — Petition 
recorded 21st January, 1857. 

188. FRANCOIS ALEXANDER Nicotas DELSARTE and ELISEE VALIN, Paris, 
“Improvements in pianofortes and other stringed musical instruments.” 
— Petition recorded 22nd January, 1857. 

271. James THom, Lambeth, Surrey, ‘‘ Improvements in the construction 
and mode of fixing artificial teeth.” — Petition recorded 30th January, 1857. 

314, George Wuitk, Laurence Pountney-lane, Cannon-street, London, 
“Improvements in dyeing and printing textile fibres and fabrics.”—A 
communication from Mr. Charles Lanth, Mulhouse, France.—/Petition 
recorded 3rd February, 1857. 

319. James HamsuHer, Elizabeth-street South, Pimlico, London, ‘‘ Improve- 
ments in the manufacture of blacking for polishing, softening, and pre- 
serving boots and shoes and other leathern articles.” 

328. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the treatment of flax and similar textile materials.".—A communica- 
tion from Julian Lefebure, Brussels, Belgium.— Petitions recorded 4th 
February, 1857. 

348. NicHoLas Nomico, Manchester, and GzorGr Heyes, Bury, Lancashire, 
‘Improvements in looms.” 

360. RICHARD ARCHIBALD BROoMAN, Fleet-street, London, “ An improved 
method of obtaining motive power.”—A communication from Gregoire 
Russo,—Petitions recorded 7th February, 1857. 

370. Leon TaLaBot, Chaussée d’Antin, Paris, ‘‘ improvements in the manu- 
facture of iron and steel.” — Petition recorded 9th Februai y, 1857. 

288. Thomas FIELDING JOHNSON and JoHN WILLIAMS, Leicester, ‘‘ Improve- 
ments in screw gill machinery for preparing wool and other fibrous 
materiais.”— Petition recorded 10th February, 1857. 

404. Joun Macintosu, Euston-square, London, “Improvements in the 
- _eaaaaaaa and discharge of projectiles.” — Petition recorded Ith February, 

ve 








414. Isaac BLAcKBURN, Islington, London, and Rospert Buackeurn, Edin- 
burgh, “Improvements in engines or implements to be employed in 
agriculture, applicable also to the transporting of heavy bodies, to the 
traction of carriages, and to the conveyance of passengers.” 

416. Wittiam Epwarp Newron, Chancery-lane, London, ‘Improved 
machinery for turning articles of irregular forms in the direction of their 
length.”——A communication. 

420. Tuomas WixeatE, Glasgow, ‘Improvements in screw propellers and 
in adjusting the same.” — /etitions recorded 12th February, 1857. 

421. CHartes Wyk WILLIAms, Liverpool, ‘‘ Improvements in increasing 
the draught and pr ing the bustion of the fuel in furnaces.” 

435. James Cocker, Liverpool, “Improvements in, and apparatus for, the 
manufacture of wire, part of which improvements is applicable to the 
annealing of other metallic articles.”"—/etitious recorded 13th February, 


1857, 
#41, Jostan Fintu, Flush Mills, Heckmondwike, and Joseru CRaAvrrer, 





Mill Bridge, Yorkshire, ‘“‘ Improvements in power looms for weaving | 
fancy goods.” Petition recorded 14th February, 1857. 

451. WiLt1AM Epwarp WiLey, Great Hampton-street, Birmingham, * Im- | 
provements in the manufacture of metal pens and penholders.”— Petition 
recorded 16th February, 1857. | 


And notice is hereby given, that all persons having an interest in oppos- | 
ing any one of these applications are at liberty to . RA in writing 
of their objections to such application, at the ce of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
27th February, 1857. 

1624, 2s, Sd. ; 1636, Od. ; 1638, Od. ; 1640, 1s. 10d. ; 1641, 6d. ; 1654, 10d. ; 
1660, 1s. ; 1661, 3d.; 1662, 5d.; 1667, 10d. ; 1668, 3d.; 1673, 6d.; 1674, 
10d.; 1675, 6d. : 1676, 10d. ; 1678, 3d.; 1679, 1s, 1d. ; 1680, 6d. ; 1681, 10d. ; 

i ¥ . 3 , Od. ; 1685, 6d.; 1686, 6d.; 1688, 1s. 5d.; 1639, 
3d. ; 1690, Sd. ; 1691, 3d. ; 1694, 9d. ; 1695, 3d.; 1697, Od. ; 1698, 3d. ; 1699, | 
3d. ; 1700, 3d. ; 1701, 6d.; 1704, 7d. ; 1705, 7d. ; 1707, Gd. ; 1708, 7d. ; 1711, 
3d. ; 1712, 6d.; 1717, 7d. ; 1718, 10d. ; 1725, 10d. ; 1735, 3d. ; 1736, 9d, ; 1749, 
9d. ; 1755, 9d. 

* Specifications will be forwarded by post on receipt of the amount of price | 
and pos' Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 





Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, §c. 
1897. Jean Baptiste Ciara, Rue de l’Echiquier, Paris, “ Producing and 
employing steam and the gaseous products of combustion for obtaining 
motive power.”—Dated 13th August, 1856. 

These improvements relate, First, to an improved construction of 
boilers for marine and other low pressure condensing engines, in which 
the furnace is rendered smoke c ing 8 lly, to improved 
arrang for ising the heat of the furnace, thereby obtain- 
ing a more rapid generation of steam, and also for preventing priming 
of the same. Thirdly, to the employment of soft water for feeding the 
boiler, and in means for condensing the steam thereof, and re-employing 
the condensed steam whereby the incrustation of the boiler is prevented. 
Fourthly, to a mode of superheating the steam previous to its entrance 
into the cylinders, Fifthly, to the method of uniting and protecting | 
the joints of the boiler and fire-box. Reference to the drawings is 
essential to a full description of these improvements. 

1910. Col. Steruen Szapo de Kis-Geresd, Widnes, near Warrington, Lan- 
cashire, ‘* Motive power.”—Dated 15th August, 1856, 

This invention ists of an arrang of 'y by means of | 
which, combined with the gravitating force of heavy fluids, motive | 
power is to be obtained. The i ion cannot be described in detail | 
without reference to the drawings.—Not proceeded with. | 

| 
| 
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1912. Henry Duss, Vulcan Foundry, Warrington, Lancashire, and Josiau 
Evans, Haydock, “ Effecting the consumption of smoke.”—Dated 15th 
August, 1856, 

According to this invention the furnace or fire-box is partially divided 
bya transverse brick or metal mid-feather, extending downwards a short 
distance from the roof or crown of the furnace or fire-box. Below this 
mid-feather is fitted the grate, which is inclined downwards from the 
front to the back of the furnace or fire-box, and is capable of being 

other i h 1 arrang The coal which has become 
incandescent will, from the inclination of the grate, gradually work 
down to the lower end of the grate, or at that portion behind the mid- 
feather, and when green fuel is to be introduced the grate is elevated so 
as to bring it nearly up to the lower edge of the mid-feather. The coals | 
are then thrown on to the frent part of the grate, and the smoke and | 
unconsumed gases which are evolved therefrom are made to pass | 

hrough the i d it fuel at the lower end of the grate, and through 
openings in the mid feather, which, being highly heated, will greatly 
assist in the combustion of the smoke. As the combustion of the fuel | 
proceeds, the grate is gradually lowered, and the incandescent fuel 
pushed forward, or allowed to descend to the lower portion of the grate | 
to leave room for the fresh fuel to be introduced.— Not proceeded with. 

1921. Lovis Aveuste Joyeux, Marseilles, France, ‘Obtaining motive 
power.”—Dated 16th August, 1856. 

This invention relates to the combined use of steam and of air in 
order to obtain a motive power. The invention comprises three appa- | 
rata. First, the generator; second, the engine; and, third, the 
regenerator. With reference to the generator it is composed, first, of 
a furnace; secondly, of an ordinary boiler furnishing the steam; and, 
thirdly, of a series of tubes, independent of each other, which heat the 
air used in producing the motive power, With reference-to the engine, 
it consists of an ordinary engine receiving the motive gases producing 
the power to be used, and actuating a blowing apparatus which injects | 
air into the tubes placed in the furnace. With reference to the rege- | 
nerator, it is composed of metallic pipes, through the interior of which | 
the air passes as it enters the blowing apparatus for the purpose of feed- 

ing the hot air generator. On the exterior of these pipes the gaseous 

mixtures circulates which has acted upon the piston. The condensed 

water of the mixture which escapes is returned into the boiler, and the | 
recooled air of this same mixture spreads itself outside the chimney of | 
the furnace, and passes also through the centre of the regenerator in 
order to heat still more the air entering by the suction of the blowing 
apparatus, At the commencement the engine is put in motion by the 
action of steam alone; it then injects air which, in entering, passes 

through the interior of the pipes of the regenerator, and is heated a 

first time ; thence the air passes into the tubes which communicate with 

the ingress cock or valve of the distributor. It is heated a second time 
by circulating above the furnace, and in the flues of the furnace. When 
it is sufficiently heated a second apparatus of distribution opens an issue 
for it; it then passes to the piston upon which it acts simultaneously 
with the steam of the steam generator, Lastly, this mixture passes 

from thence to the generator, where, as a last function, it acts as a 

heating medium. The proportion of the motive mixture of air and 

steam should be about one of steam to five of air. The steam is intro- 

duced at the pressure of say six atmospheres under the piston during a 

sixth part of its stroke, it is then cut off by means of a suitable expan- 

sion valve. The cut off or expansion may be varied in order to vary 
the proportion of air and steam. After the steam has produced its effect 
at full pressure, its expansive force continues to take effect. A worm 
pipe or chamber containing the hot air is at the same time put in com- 
munication by means of the slide valve, and the air it contains, which is 
heated to about 500°, will continue the force of the steam, Five worms 
similar to the first one will be heated, fed, and the air passed by suitable | 
slide valves arranged for this purpose to provide successively for the | 
working of the engine. The hot air of the worm or coil, mixed with } 
steam which has just been put in communication with the engine, after 
having produced its working effect, goes to the regenerator, where it heats 
the cold air. The steam which is mixed with it condenses and is again 

reintroduced into the steam generator at a temperature of about 80°. A 

part of the latent heat which the steam tained will c 1 ly be | 

absorbed by the cold air entering; a slight increase of caloric will | 
suffice to give to it the required expansive force, whilst the other worms | 
or air heating coils or chambers will provide the cylinder in their turn, | 

















| 
Ciass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- | 
ness, &C. | 
1902. Tuomas BiLse, Nelson Dock, Rotherhithe, Surrey, ‘‘ Construction of | 
ships and other vessels.”—Dated 14th August, 1856. 
This invention applies to the construction of frame timbers and beams | 
for ships and other vessels, The patentee bends two angle irons to | 
the proper mould, and places them at a suitable distance apart, having | 





Engineer, at the Office of her Majesty's Commissioners of Patents.) i 


raised or lowered at pleasure by means of segmental racks and levers, or 


195 


their edges towards each other. Into the space between the projecting 
edges of the angle irons he bends wood so as to bear against their curved 
backs, thus forming a compound timber or beam which may be repeated 
at proper intervals, and covered with planking. Holes are provided in 
the curved backs of the angle irons, and the wooden filling up to permit 
the passage of bolts or other fastenings for the planking. 


1908. Hexry CoLtumBus Hurry, Wolverhampton, Staffordshire, “ Railway 
crossings.”—Dated 15th August, 1856. . 

This invention consists in the substitution of the continuation of the 

main or other line rail unbroken through the crossing for the present 
“ point and wing rails,” or ‘* point and elbow rails,” and passing the 
wheels of carriages, &c. (when going across a main or other line), over 
the main or other line rail without the use of such point and wing or 
elbow rails, by which is prevented the present gap or break in the main 
or other line rail, and its continuity and safety are secured. Also (in 
cases where it is not necessary to preserve the continuity of either of the 
rails) the construction of a safe and efficient crossing without the point 
and wing or elbow rails; also the particular means and apparatus by 
whxch the above is accomplished, and which cannot be described without 
reference to the drawings. 

1909 Henry ALrrep Jowett, Sawley, Derbyshire, ‘Rails and railway 
chairs, and in the construction of railways.”—Dated 15th August, 1856. 

First, as a substitute for the present rails in use, especially the one 

which is nearly universal, and known from all others by the term or 
name of double or H rail, this invention consists in the construction of a 
tubular rail of four wearing surfaces, square in shape or slightly 
rounded, being 1-16th of an inch higher in the centre, and reduced 
down to nearly a round edge. The inventor does not bind himself to 
the shape of the hole or hollow part passing longitudinally through the 
rail, as by experiment he may determine upon one or more shapes, either 
round, square, di i, oval, octagon, or otherwise, whereby he effects 
lightness of material and strength combined for the object of wheels 
rolling over the same, Secondly, he may use more than one description 
of metal, as it is his intention to practically experimentalise upon cast 
and malleable, as well as rolled wrought iron, nor does he confine him- 
self to the four square surfaces being equal, as it may be requisite to 
have the height 3 inches by 2}, instead of 2} inches square. Thirdly, 
in the place of the ordinary cast iron chair which forms the support or 
hold of the present H rail, with a wooden key or wedge driven between 
the rail, and the chair to secure the rail, he proposes the employment of 
a plain wrought iron bracket or angle plate forged to the shape of the 
rail, with two or more holes in each angle, two holes for spikes or bolts 
to be driven or screwed into the transverse wooden sleeper, and through 
the two or more holes in the vertical angle and through the rail also, ho 
proposes to pass a bolt, and on the opposite side screw on a nut joined 
as in the present fish joint, thereby forming a chair as well as joining 
rail to rail. He does not consider it will be requisite to place angle 
plates on each side of the rail at each intermediate sleeper, but one only 
on the outside of the rail to be spiked upon the sleeper, and a bolt 
screwed into the side of the rail. Lastly, he proposes to cut about a 
quarter of an inch into the sleeper the shape of the bearing surface of 
the rail, for the purpose of giving the proper angle to the rail to sult 
the bevel of the wheels.— Not proceeded with. 

1917. Joun Wein Drarer Brows, Burrel’s Hotel, London-bridge, and 
GrorGe Ginson Brown, Deptford Dockyard, “ Signal lanterns.”—Dated 
16th August, 1856. 

This invention consists of combining the lenses together at their 
| edges by grinding and fitting them accurately, thus avoiding the use of 
| any upright or vertical framing between the several lenses of which a 
| lantern is composed, The number of lenses used may be varied, but it 
is preferred to combine four lenses in each lantern, each lense being a 
portion of a sphere, so that externally the lantern will be spherical. 
The lenses may on their inner surfaces be plain, convex, or concave. 
The interior of each lantern is fitted with proper means of affording 











| and reflecting light. The lenses of a lantern may be all white, or of 


different colours, according to the effect desired to be produced. And 
when the several lenses of which a lantern is to be composed are each 
plain on the inner surface the whole may be cast or formed in one piece 

1919. Samvue Lituey, Birming! “* Manufi of ships’ iron work, a 
part of which ts applicable to the facture of other articles in iron,” 
—Dated 16th August, 1856, 

This invention ists in the fi e of slides, blocks, and other 
castings for ships by the use of chilled moulds, that is to say, metal 
moulds in place of the ordinary sand moulds, He makes the said ship's 
castings either of ordinary cast iron, or of that kind of cast iron which 
may be softened or annealed, That part of the invention which relates 
to the casting of ships’ iron work of ordinary cast iron in metal moulds 
is also applicable to the casting of door knockers, cannons, pulleys, 
fenders, grates, ovens, stoves, mangers, and troughs, window frames, 
gratings, saucepans, italian irons, box irons, spittoons, presses for copy- 
ing letters, and ornaments for gas fittings. 

1926. Witiam Cousorne Campriner, Bristol, ‘ Construction of portable 
railways,”"—Dated 18th August, 1856. 

This invention consists in adapting to the running wheels of portable 
engines used principally for agricultural purposes, or to the running 
wheels of various agricultural implements, wagons, carts, or carriages 
of a flexible metallic road or railway, composed of sections or parts of 
any convenient length, and adapted to the outside of the wheel in such 
a manner that the said sections or parts of the portable railway may, as 
the carriage, engine, or implement advances, be laid down on the ground, 
80 as to allow the wheels of the carriage to pass over the same, in the 
same way that the wheels of a locomotive engine or railway carriage 
pass over the fixed rails of a railway. —Not proceeded with. 

1928, Joun Storrerton, Isle of Man, “ Propelling vessels.”—Dated 18th 
August, 1856. 

This invention relates to the application of reciprocating submerged 
propellers to the propulsion of ships or vessels, and consists in the use of 
surfaces which in one direction of their motion present a surface to 
act directly on the water, and thereby to propel the vessel onwards; but 
during the oppesite direction of motion these surfaces, being hinged and 
jointed, open and permit the free passage of the water, and therefore do 
not retard the onward progress of the vessel. The patentee employs 
two or more such surfaces, in order that one may be in the act of pro- 
pulsion while the other is performing the retrograde movement. If a 
greater number than two are used, he prefers that they follow each 
other in regular succession. He makes these surfaces of a number of 
plates or pieces, each constituting a flap separately hinged to the open 
framework of the propeller, in order that the surface may close and open 
quickly at the alternations of motion, and to render as little of the stroke 
inoperative as possible. He either applies these propellers in direct com- 
munication with the pistons of the engines, and projects them at the 
stern of the vessel, or they may be actuated by connecting rods in con- 
nexion with cranks whose shaft or shafts may be projected through the 
sides, or may be in other convenient part of the ship. In order to 
back, or go astern, the propeller frames may be fitted with a double set 
of flaps, one set of which are constantly held up so as to present the 
edge only in its passage through the water except when propelling. The 
one set or the other are thrown out of action by suitable gear, according 
as the vessel may be required to go ahead or astern. ‘The backing may 
be effected by an auxiliary propeller of the same or any other kind, 
which may be raised out of the water when its action is not necessary, 
or thrown out of gear or work, so that it does not present an obstruc- 
tion to the vessel's motion ahead, 

1929. RICHARD ARCHIBALD Brooman, Fleet-street, London, “‘ Improvements 
in stopping or retarding railway carriages and trains, and in preventing 
carriages running off the rails,”—Dated 18th August, 1856. 

This invention has for its object, First, effecting the stoppage, or 
checking the speed of railway trains by the application of friction to the 
rail by hand-wheels, winches, or cranks separately applied upon each 
carriage in the ordinary manner. Secondly, the application of the 
brakes in such manner that the whole force of the momentum of the 
carriage may also act in checking the speed. Thirdly, their application 
as a combined support and brake in case of fracture or breaking of an 
axle, or the disengagement of any of the wheels or other part. The 
friction is applied to the surface of the rail, and not to the wheel, in 
two ways; in the first method by the force of the brakesman acting on 
the usual wheel or winch, and the power is then directly as the force 
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applied; in the second method the application requires beginning only’ 
the momentum of the train and the weight of the carriages doing the 


rest. In this case the brake performs the double office of a support and | 


a brake at the same time. The invention cannot be described in detail 


without reference to the drawings. 


Crass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §c. 
1709. Joun Smirn, Oldham, Lancashire, and Enocn Harrison, Manchester, 
“ Warping and beaming.”—Dated 19th July, 1856. 

This invention consists, First, of using an additional heck, which is 
placed between the lease heck and the half-beer peg box. This ad- 
ditional heck does not affect the warping except when the warper takes 
the half-beer lease, when it enables him to subdivide every half-beer 
into three parts; or the same effect may be produced by a single heck 
only, so preparing the warps that the beamer can lay them with despatch 
into a comb which contains three times the number of dents that the 
wraith contains, causing thereby the warp to be opened into three times 
the number of divisions it would otherwise have been. Secondly, in 
soldering the comb between every third dent to the depth of about half 
an inch, so that when the beamer has laid in the warp by raising the 
comb a lease is made of one dent above and two dents below, which enables 
the beamer to introduce a pair of opening rollers preparing the warp so as 
to prevent it sticking or breaking the yarn whilst passing through the 
comb to the beam. By this planthe beamer commences by laying into the 
comb three of the subdivided parts, which he passes forward into one 
dent of the wraith until he has laid the whole into the comb and wraith. 
He next raises the comb which strikes the lease as before stated, and 
introduces the opening rollers, which divide every half-beer into six 
parts. The beamer next introduces the regular splitting rollers when 
he is ready to put the warp on the yarn beam; thus he holds the wraith 
in his hands as before, the warp first passing through it to the splitting 
rollers which split the warp into two equal parts, then through the 
opening rollers which split the warp into four divisions in depth, besides 
opening it in width to prepare it for the comb through which it passes 
to the beam. 

1719. James CLARK, Newton-heath, Manchester, ‘‘ Waterproof fabrics.”— 
Dated 21st July, 1856. 

This invention consists in rendering fabrics waterproof by means of 
india-rubber, gutta-percha, or any other adhesive matters or mixtures, 
or combinations of india-rubber, gutta-percha, or any other adhesive 
matters. The patentee takes a piece of cloth or fabric of any convenient 
length and coats it with the waterproof composition, and he then per- 
forates or cuts out holes of about one-eighth of an inch in diameter, and 
at from two to three inches apart in this coated fabric, and unites it 
(the waterproof composition being in a plastic or adhesive state) to 
another fabric non-waterproof, thus forming what is usually called 
double texture cloth. This double texture fabric will then consist of a 
complete texture on one side, and a perforated texture on the other side. 
The complete fabric side is that which is worn outside, and although 
submitted to the action of rain the water does not penetrate through the 
perforations but runs down the surface, any heat or vapour or perspira- 
tion escaping from the interior by the perforations, This double fabric 
being perforated on one side may appear unfinished and objectionable, 
and in order to obviate this he coats the perforated fabric before men- 
tioned with waterproof composition, then unites a fabric to each side, 
leaving the perforated fabric in the centre, thereby producing what may 
be called a treble fabric, and it iscapable of being used on either side. 

1724. Wituiam Green, York-street, City-road, London, ‘* lLmprovements in 
treating, ornamenting, and waterproofing fabrics, and in machinery or 
apparatus for effecting the same.”— Dated 21st July, 1856, 

These improvements consist inthe preparation of surfaces for the re- 
ception of, and in the application thereto, of certain water repellent and 
other matters, whereby imitations of leather in one or more colours are 
produced; also in the production of enamelled water repellent surfaces, 
either plain or in various degrees of relief, to any desired pattern on 
portions only of plain, figured, or printed fabrics, and in machinery or 
apparatus for effecting the same. When imitations of morocco, enamelled 
leather, calf, or similar kinds of leather are to be produced the patentee 
forms a suitable surface by affixing a thin membranous or filamentous 
material of the desired colour to a woven or to a felted fabric. The 
membranous material is prepared by combining paper pulp or slivers of 
fibrous materials with undissolved gelatine reduced to a pasty state, or 
with gelatinous and saccharine matters separately or mixed, to which is 
sometimes added or afterwards applied a little resinous gum or tannin. 
When the undissolved gelatine of skins is employed the filamentous ma- 
terials or paper pulp may in some cases be dispensed with, the tannin 
being applied in a pit, or otherwise, after the said gelatine is spread upon 
the fabric. When the membranous material is compressed or formed 
into sheets or lengths apart from the fabric to which it is to be applied, 
it is affixed tosuch fabric by means of a waterproof composition, such as 
gutta-percha or india-rubber, alone or mixed, or their equivalents, 
When the fabrics employed are sufficiently thick in themselves, or the 
purpose for which they are to be used does not require that they should 
be coated with a membranous or filamentous material, he in some cases 
first coats the same with gelatinous and farinaceous matters, separately 
or combined, and with them he mixes gum, resins, glycerine, tannin, or 
other suitable chemical matters, in such proportions as to cause the 
fabrics so treated to retain their flexibility after being subjected to the 
heat of adrying room kept at from 60° Faht. or upwards. In some 
cases also he coats, or partially coats, the back of the fabric previous to 
being painted, waterproofed, or ornamented with a size or paste capable 
of preventing any unctuous matters employed upon the face thereof trom 
penetrating through the same, and also of being easily removed by im- 
mersion in water or other simple means, Having thus prepared the 
fabric he applies to the face thereof, as also to unprepared fabrics, a 
coating or coatings of thick boiled oil or caoutchoue combined with 
gutta-percha, bitumen, coal tar, earthy matters, and a little sulphur or 
sulphuret of lead, the proportions of which vary according to the de- 
gree of flexibility, strength, or substance required. Upon this covering 
he applies a coating of colouring matter, mixed with glue and glycerine 
or saccharine mattcr, and with this composition he sometimes mixes a 
resinous gum and a furinaceous material, In some cases the said ma- 
terials are dricd and applied to the fabric in a powdered state. A coat- 
ing or coatings of varnish or boiled oil, either transparent or coloured, 
is next applied, and the fabric is then hung in a warm roo n till dry, 
after which it is grained, embossed, or otherwise ornamented as desired. 
When the finishing composition or varnish is mixed with colour the 
gelatinous matters aforesaid may be used without a colour, When pro- 
ducing water repellent surfaces in various colours, or on portions only of 
fabrics, stencil plates or engraved rollers or blocks are employed for ap- 
plying the various compositions to the desired parts. When the fabric 
is to be water repellent over its entire surface, and yet have various 
colours thereon, it is not necessary to finish off the surface of such fabrics 
before applying the several colours, as is now done when ornamented 
oil cloths are produced ; but the waterproof ground work having been 
spread over the entire surface of the fabric the various colours are next 
applied, and then a transparent finishing varnish is applied in the same 
manner as though the fabrics were to be in one colour only. When the 
water repellent matters are applied to portions only of fabrics they may 
be left smooth or be embossed to imitate silk or leather, and in some 
cases novel effects may be produced by so embo; sing the same as to give 
to the several colours various degrees of relief. There are also arrange- 
ments of machinery or apparatus for carrying into effect the several 
parts of the said invention. 

1725. Joun Epwakp Hopaes, Leicester, ‘ Machinery for the manufacture of 
looped fabrics."— Dated 21st July, 1856, 

The patentee claims, First, the arrangement of circular knitting ma- 
chinery in such manner as to turn or roll the work over the tops or heads 
of the needles, so as to allow the loops to be formed between the inside 
of the work and the outside of the needles, and between the outside of 
the work and the inside of the needles; and, also, so that one set of loops 
may be formed on the inside of both work and needles, while part of the 
work is on the outside of the needles, and at the same time (by another 
set of feeding apparatus) from another set of loops on the outside of the 
work and needles, while part of the work is on the inside. Secondly, 
the arrangement of circular knitting machinery, whereby the loops are 














formed simultaneously on both the inside and outside of the needles and 

work, 

1758. Georce CoLiterR and Jonx Crossiey, Halifax, York, and JAMES 
| Writiam Crosse, Brighouse. Halifax, ‘* Finishing and stretching woven 
| fabrics.”—Dated 24th July, 1856. 

These improvements relate to effecting the folding commonly called 
rigging or laying of the fabric selvage to selvage in the finishing process. 
For this purpose the patentees conduct the fabric alternately under and 
over a series of bars, so as to produce a drag thereto, thence over, and so 
as to be pressed upon in the centre of its breadth by the outer edge of one 
or more dises, the edge of each of which is furnished (by preference) 
with fine pin points or teeth. The edge of such disc thus pressing upon 
the centre of the width of the fabric produces a folding, and they prefer 
that two or more of such discs be employed to act upon the fabric in 
succession, and from the last of which dises the folded fabric is conducted 
on to a roller or beam. They also employ, in place of the successive 
dises, an endless chain, strap, or band, with pins or points fixed at inter- 
vals, passing over the peripheries of two or more pulleys. In either case 
the fabric is only pressed in to a slight extent at the first, and the pres- 
sure is increased till a complete folding is effected. Also, the improve- 
ments relate to operating upon such fabrics after being rigged in the 
following manner:—They conduct it by suitable guide rotlers through 
or over a box or chamber supplied with steam, by a pipe perforated on 
its surface, in contact with the fabric, so as to admit the steam thereto, 
Thence the fabric is conducted in contact with the surfaces of a series of 
cylinders heated by steam or hot air. From the last of these heated 
cylinders the fabric is conducted over the surfaces of other cylinders kept 
cool by cold water or other means, They sometimes cover the surface 
of one or more of the heating and cooling cylinders in contact with the 
fabric, by means of felt or other suitable elastic material. This part of 
the improvements is also applicable when operating upon fabrics which 
do not require in the finishing to be first rigged or folded. And the 
improvements also relate to means for stretching such fabric by distend- 
ing it breadthwise, after being operated upon (without being rigged or 
folded) by the last part of the improvements. For this purpose they 
employ revolving discs whose plane surfaces rotate one upon each selvage 
of the fabric, and which are each provided with a series of lever-arms 
placed in a radiating or other direction from the axes of the discs, and 
which, by springs, are at their outer ends caused successively to press on 
to, and thereby nip between them and the surfaces of the plates the 
edges of the fabric to be stretched, just when in the rotation of the discs, 
such nipping surfaces are receding from the fabric. These lever-arms 
are operated to admit the edge of the fabric by tappet or other such sur- 
faces. In place of the lever-arms acting with discs to form nipping 
surfaces, the lever-arms may be arranged to act in pairs, and also in 
place of such lever-arms the nipping surfaces may be obtained by the 
employment of revolving brushes or other like holding surfaces placed to 
act in pairs, and at an angle to the edge of the fabric, so as to effect a like 
drawing out or stretching of the edges of the fabric. And such stretch- 
ing means may also be employed to stretch fabric when not operated for 
the finishing as referred to. The fabric after being stretched is con- 
ducted from a guide roller or cylinder, on to a receiving roller, supported 
upon weighted lever-arms, capable of taking extra weights with the 
increase of fabrics thereon. 


1761. Joswva Martner and WILLIAM Forsuaw, Bolton-le-Moors, Lan- 
eashire, ‘* Pickers for looms and apparatus connected therewith.”—Dated 
24th July, 1856. 

This invention consists of making the picker of any suitable metal 
or material (but the former in preference) with a hollow or recess in 
that part which is struck by the shuttle lip. In this hollow or recess is fixed 
a flexible composition which, yielding a little to the stroke of the shuttle, 
prevents the lip being turned, by which plan the patentees diminish, to 
a very great extent, the cost and wear and tear of the pickers, because, 
when the said flexible composition is worn out, it can be easily replaced, 
even without taking the picker from the loom. There is, also, great 
economy in the consumption of oil. They also place, at the extreme end 
of each shuttle box, a bolster, consisting of either a flexible composition 
or a spiral spring for the picker to strike against. The hollow recess in 
the picker may be packed with vulcanised india-rubber, leather, buffalo 
hide, wood, cork, or other suitable substances, either singly or compound. 


1766. Epwarp Lorp, Tuomas Lorp, Apratam Lorp, and WitutAm Loxp, 
Todmorden, Yorkshire, ‘t Machinery for opening, blowing, scutching, and 
preparing cotton and other fibrous substances.”—Dated 25th July, 1856. 

This invention consists in certain combinations of machinery for 
opening, blowing, and scutching cotton and other fibrous substances, 
being improvements upon the machinery for the same purpose, for 
which former letters patent were granted to the above-named Edward 
Lord. Secondly, in an improved mode of constructing toothed rollers 
for blowers, openers, and scutchers. Thirdly, in making the doors 
placed under the grids of openers, blowers, and scutchers, to open and 
close periodically, by means of self-acting machinery, instead of per- 
forming that operation by hand, as hitherto; also, in connecting the 
doors of such machines to the same handle, so that, by moving the handle 
by hand, the doors so connected may be opened and closed simultane- 
ously. And, Lastly, in the combination of differential wheels with the 
machinery for regulating the feed of blowers, and other machines for 
preparing cotton and other fibrous substances, described in the speci- 
fications of the letters patent above referred to, whereby the cone strap 
has only to communicate the power required to compensate for the varia- 
tions in the thickness of the fibrous substances supplied to the said 
machine. 

1767. Witt1amM Woop, Monkhill-house, rear Pontefract, Yorkshire, “ Appa- 
ratus for weaving pile fabrics.”— Dated 25th July, 1856. 

This invention relates to the weaving of such fabrics where the terry 
or pile surface is obtained by the aid of what are called loose wires—that 
is, such as are not, when in use, constantly fixed to their carriers or 
holders; and the improvements consist in employing, for the purpose 
of inserting such wires, two lever arms, each of which is capable of 
being attached for a time to a wire one for the purpose of effecting the 
insertion thereof into the open shed, and the other the withdrawal of 
it from the pile of the fabric. These lever arms have each a stud or 
catch or holding means formed on or affixed to their lower ends, so that 
when the catch or holder of the withdrawing lever is brought near the 
selvage of the fabric, and in contact with the head of a wire, it will 
attach itself thereto, and on its receding draw out such wire, when the 
head of such wire will be transferred by suitable mechanism to the 
catch or holder of the other lever arm, whilst the other or inner end of 
the wire will be laid on to a rest plate or support ready to be re-inserted 
into the open shed by the movement of that arm towards the shed ready 
to be beaten up and woven into the fabric, at the same time the other or 
withdrawing arm moves up towards the fabric to attach itself to the 
head of another, the rearmost wire. For the correct guidance of the 
ends of the lever arms, he sometimes applies guide bars to act with them 
and so arranged that the lower ends of the lever arms are at such a 
distance from one another that one is opposite the rearmost wire in the 
fabric whilst the other is opposite that part of the shed into which the 
wire is inserted. Also the improvements relate to a double or forked 
lever arm with apparatus to act in lieu of the two arms before 
referred to. Also the improvements relate to arranging such lever 
or forked arms to act without the mechanism for transferring the wire 
from the one arm or part of fork to the other, except the guide bars and 
their catch or holding pieces. This is effected by inclining the back 
guide bar so that its outer end may approach to the other at the part 
furthest from the fabric, and the back or inserting arm is made yield- 
ing or flexible. And when the arms are drawn out the back guide bar 
presses the catch or holder of the flexible or inserting arm into contact 
with the head of the wire, which has been drawn out by the front lever 
arm or part of arm, and attaches itself to that wire head, and being 
placed somewhat further out or in advance of the front arm or part of 
arm it is pressed against that part of the head of the wire which over- 
hangs the catch or holder of the withdraw ing arm where the front 
guide bar is recessed, so that parfof the head of wire may be un- 
supported. By the pressure given, inserting arm then detaches the 
wire from the withdrawing arm, and the head of the wire to itself. 
At the same time the pressure pported part of the head of 
the wire throws forward, and t wide part of the shed, and up 
to the stop piece, the end of the t the fabric. The arms are 
then advanced, and the wire into the shed, Such 


















wire is then pushed off the catch or holder of the inserting arm by the 
advance of the reed, and placed in its proper position to be bound in the 
fabric. The back guide bar being furthest apart at the end next the 
fabric allows the inserting arm to open out or advance up the incline 
thus formed by the bar, so as to come opposite the middle part of the 
shed where the end of the arm is nearest the fabric. Although the 
patentee mentions the back guide bar as the one inclined, and the front 
one as straight, or at right angles to the side of the loom, he does not 
confine himself to this arrangement so long as one bar is inclined to the 
other, or they incline to each other, and the parts acting therewith are 
arranged to suit. The improvements also relate to the use of such com- 
bined guide bars as supports and guides to carriers when one carrier is 
used for the insertion and another for the withdrawal of loose wires, the 
to and fro movement of such carriers being effected by levers or other 
suitable means, and the transference of the wires from one carrier to 
the other by means such as before referred to. The improvements 
relate also to employing inserting and withdrawing apparatus to operate 
upon loose wires on both sides of looms for weaving pile fabrics. 


1770. Tuomas Wric.ey, Bury, Lancashire, ‘‘ Apparatus for cleaning cotton 
waste, or other materials used in the manufacture of paper.”—Dated 25th 
July, 1856. 

This invention consists in so arranging several “ cone willows,” and 
supplying to each at its delivering end a feeding apparatus or cloth, so 
that the cotton waste, &c., may thereby be introduced into the adjoining 
consecutive * willow,” and so on through any number of willows which 
may be required by self-acting means. By my improved arrangement 
the cotton, &c., b more at ted and opened, and conse- 
quently more perfectly cleaned, and, at the same time, a considerable 
economy of manual labour is effected. The “ willows” are so placed or 
arranged that the delivering, or widest end of the one or first employed, 
shall be opposite to the narrow or feeding end of the next employed in 
succession and so on, the “ willows” being placed alternately in a re- 
versed direction, and the cotton, &c., being conveyed from one to the 
other by means of the traversing, connecting, or feeding cloth. 

1771. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Scutching 
machines.”—A communication from C. Leyherr, Laval, France.—Dated 
25th July, 1856. 

This invention relates to an improved system or mode of regulating 
the admission of air into scutching machines during the process of 

hing, so as to facilitate the separation of foreign matters from the 
fibrous material, the regulator being made according to the speed of the 
scutching or beating drum, and the amount of fibrous material or thick- 
ness of web which is passed through the hi The impr 
consists in the admission of air at two places, completely separated from 
each other at the under side of the drum. ‘this may be effected by 
making two openings in the concentric plate which encloses the lower 
portion of the drum. These openings are furnished with suitable re- 
gulating or adjusting air-valves or registers, and are separated from each 
other by a suitable partition. The first of these openings is situated 
immediately below the feeding roller in the ordinary manner, and the 
second opening is placed at or near the bottom edge of the curved plate 
— Not proceeded with. 

1778. CuaRLes Hopoes, Manchester, “ Apparatus for unwinding silk 
——" or yarn from the hank.”—A communication.—Dated 26th July 

WL, 

Instead of the usual method of one person employing or engagin8 
another to hold the hank or skein of silk, cotton, worsted, or other yarn, 
stretched out between the hands, to be wound on a bobbin, or made into 
a ball for more convenient use, the patentee constructs a simple apparatus 
consisting of two clips made of any suitable metal or material, and 
attached to an elastic band. The said clips are formed so as to clip the 
edges of a table or other convenient pieces of furniture at hand, or to 
penetrate the seat of a sofa or the seats of two chairs, a table cover, or 
any convenient material at hand, so as to stretch the hank or skein out to 
its full extent. The said clips have also each a vertical pin or projection, 
on which is placed loosely a bobbin or spool, so that they may revolve 
easily on the pins or projections. The hank or skein is placed on these 
spools or bobbins, and the elastic band being stretched out to the length 
of the hank or skein, and the clips fastened to the chair, seats, sofa, 
table cover, or other convenient position, will remain firm whilst the 
yarn or material is unwound with ease without the assistance of an 
attendant. ; 














Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Impl. 
Manures, &c. 

1974. SamvuEL Stocks, Collins-green, near Warrington, Lancashire, ‘‘ Reap- 
ing machines.—Dated 23rd August, 1856. 

These improvements in reaping machines consist in the application of 
circular cutters, similar to circular saws, and rotating on their axes in 
the same manner. These cutters are disposed across the breadth of the 
machine, and overlap each other, so as to cut the whole breadth at one 
time. They are driven at a quick speed by a strap or band in the usual 
manner, The crop as it is cut falls against an inclined platform or 
board, through which a series of teeth or tines are alternately pro- 
jected and withdrawn ; they all have a simultaneous motion towards one 
side of the machine, their motion in the opposite direction taking place 
during the time they are withdrawn within the limits of the platform. 
The tines or teeth are placed in rows, one set above another, each 
row or set being secured to a suitable rail or bar, to which the proper 
motion is transmitted by cranks or eccentrics, actuated by the moving 
parts of the machine. This arrangement and action of rake teeth 
carries all the corn as it is cut towards one side of the machine, where 
it is delivered, laying it with regularity on the ground.—Not proceeded 
with. 

1978. PreRRE PuitiprE CeLestin BARRAT and JEAN Baptiste BARRAT, 
Paris, France, ‘‘ Improvements in steam digging apparatus suitable for 
draining and excavating purposes, parts of which are applicable to reap- 
ing.”—Dated 25th August, 1556. 

This invention consists of impr ts in and modifications of the 
steam-digging machinery, p lasa ion from abroad by 
J. H. Johnson, on the 10th May, 1853. The improvements consist, 
First, in placing the large motive or running wheels behind the furnace 
for the better adjustment of the weight. Second, in forming the wheels 
with a sheet iron felloe, bolted or rivetted to flat or T iron spokes shaped 
like a truncated isosceles triangle, converging to and supported by the 
nave. Third, in dividing the nave of the large wheels into two parts 
so that the wheels may slightly incline on the axle. Fourth, in leaving 
a certain amount of play between the nave and axle. Fifth, in sub- 
stituting for the chain wheels used for throwing the motive or running 
wheels out of gear, an arr of plings or clutches, forks, and 
levers, allowing the axle to turn freely in its bearings, and attaching it 
by couplings or clutches to the running wheels in such manner that one 
wheel may be thrown out of gear without stopping the revolution of 
the axle. Sixth, in modifying the arrangement of gearing for driving 
the fore carriage wheels simultaneously with the large motive or running 
wheels, by employing bevel wheels mounted on a shaft gearing into other 
and corresponding bevel wheels, placing a chain wheel in the centre of 
the axle and providing chain wheels supported by couplings and cotters. 
Seventh, in placing shoes, skids, or guards on the peripheries of the 
motive wheels. Eighth, in so arranging the axle of the fore carriage 
that it may follow the undulations of the soil, and which is done by 
surrounding the axle by clutches, against which press springs connected 
to a shaft, with pins or studs, carrying a beam, which is bolted to stays 
or bars under the lower platform. Ninth, in employing steam to tilt or 
incline the fore carriage in working a curve or turning the machine. 
Tenth, in connecting in a straight line the digger frame or carrier and 
the framework of the engine. Eleventh, in so arranging the digger 
shaft that it may be moved nearer to or further from the soil, without 
interfering with the other part of the machine. Twelfth, in 
effecting the up-and-down action of the diggers by cams and connect- 
ing rods, by toothed wheels, or by cranks and levers. Thirteenth, 
in the employment of a stop on the frame to regulate the back stroke of 
the diggers, elastic washers being provided to break the force of the 
shock of the diggers against the stop. Fourteenth, in the employment 
of two diggers, or digger cylinders, of different lengths in the same 
stock, placed at a greater distance from each other than the thickness of 
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the strip of soil to be loosened, and contrived to effect a better division 
or loosening of the soil. Fifteenth, in the employment of three or more 
diggers or digger cylinders on the same stock, at a greater distance one 
from the other than the thickness of the strip of earth to be loosened, 
the length increasing as they approach the bottom of the stock.—Not 
proceeded with. 


1979. Tuomas Mare.es, Derby, “Corn mills.”—Dated 25th August, 1856. 


This invention cannot be described without reference to the draw- 
ings.—Not proceeded with. 


1980. WILLIAM FREDERICK PLUMMER, St. Mary’s Overy-wharf, Southwark, 
Apparatus applicable to the grinding of grain and other substances.” 
—Dated 25th August, 1856. 

This invention relates, Firstly, to a novel mode of closing the eye of 
mill stone cases, in which an exhaust or partial exhaust is desired 
to be maintained. For this purpose the inventor mounts on the top 
stone an annular trough, which surrounds the eye of that stone, and 
into this trough dips a tubular projection from the case. In the trough 
he inserts water or other liquid in sufficient quantity to make an air- 
tight joint, and he thus prevents air from entering the case except by 
the eye of the top stone. The current of air down the eye he produces 
by an exhaust apparatus, which draws the air upwards out of the case 
after it has passed between the grinding surfaces, but the meal falls 
down the ordinary shute or discharge spout. This spout he fits with a 
pair of hinged valves, which are connected together and open and close 
alternately, so as to prevent an up-draught of air through the meal 
spout, and below the lower valve a roller is mounted, for discharging, by 
its rotation, the meal in a continuous stream. The air which passes 
up to the exhaust apparatus, together with the fine flour which it 
carries with it, goes into a rotating chamber, the periphery of which is 
formed of wire gauze or other porous fabric. This chamber, which is 
intended to separate the fine flour from the air is set at an incline, and it 
is preferred to make it of an octagon form. As it rotates it is acted upon 
by the beaters, which clear the meshes of the fine flour, and thereby 


facilitate the discharge of the air from the chamber,—WNot proceeded 
with. 


1982. GEoRGE WARRINER, Withernsea, Yorkshire, ‘ Improvements in com- 
— for preserving, deodori-ing, and fertilising.”—Dated 25th August, 

J, 

This invention consists, Firstly, in the use and application for the 
preservation of meat, fish, fowl, vegetable and animal substances, of a 
compound of what is termed glycerine, or of sugar, of fat (or of any 

bst. Lt having the same attributes as glycerine or sugar 





or 
of fat, such as elaines, oils, treacle, when in such state so as not to be 
liable to oxidation) in combination with certain substances, viz., water, 
alcohol, vegetable, animal and mineral oils or oleaginous substances, 
and gelatine, gelatinous subst s, and osm , one or more of them, 
as the case may be. To which, in some cases, may be added charcoal 
or other cart b es, lime, and ammonia, or some or one of 
them. Second, as to that part of the invention which consists in im- 
pr in P is for deodorising. For purifying water or other 
impure liquids, deodorizing and preventing its decomposing and putre- 
faction, the patentee makes a mixture of glycerine and charcoal, 
powdered or not, and mixes it with the water, or allows it to filter 
through it; for which purpose it can be used to purify the waste water 
of a farm yard, house, or town, so as to combine or absorb the ammonia 
that may be in the said water, and use it for manure. And, Thirdly, 
improvements in compounds for fertilising, and to prevent the ill- 
effects arising from the too rapid decomposition of animal matters and 
the escape of the ammonia into the atmosphere, he makes a mixture of 
glycerine and charcoal, powdered or not, which charcoal he prefers to 
procure from the bog head coal produced in close retorts, but he also 
uses that from schale, alumina, waste shells, lime, turf, or wood, He 
also uses it to mix with other well known manures, in order to fix the 
ammonia, and increase their utility, and likewise asa fertiliser of the 
soil. As, for example, he makes a mixture of charcoal and glycerine, 
eighty-four parts in measure of charcoal to sixteen parts in measure of 
glycerine ; with this he covers the dung heap, consisting of any matters, 
as stable manures, night soil, &c., which will give off ammonia, by 
which covering it is prevented escaping. And with other manures that 
are too strong to use to the land alone, such as guano, sulphate and 
muriate of ammonia, carbonate, sulphate and nitrate of potash, nitrate 
and sulphate of soda, superphosphate of lime and other phosphates, 
common sulphur, and nitrogenous substances, he mixes the glycerine 
and churcoal in the above proportions, according to the strength of the 
manure ; as, for example, he mixes with the ordinary Peruvian guano 
from five to sixbushels of the mixture to one bushel of guano. And as 
a fertiliser alone, he uses on the average twenty bushels of the com- 
pound to the acre; the charcoal being thus mixed remains moist, com- 
ag with the oxygen and carbon of the atmosphere, and emits carbonic 
acii 











CLass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fittings, Warming, Ventilating, &c. 
1960. Wittiam PatreN, Old Fish-street, Doctors’-Commons, London, 
“* Apparatus for supplying water to the basins of water-closets, and other 

vessels.”—Dated 22nd August, 1856. 

In carrying out this invention the supply-pipe has applied to it a cham- 
ber or valve box, which is divided by a partition, in which ia a passage 
covered by a valve, the stem of which passes through a suitable stuffing- 
box. The other part of this chamber or valve-box is connected with the 
basin of a water-closet or other vessel. It is preferred that the valve- 
box or chamber should be in two parts with flanges screwed together.— 
Not proceeded with, 


1976. Marc ANTOINE FRANcoIs MENNONS, Rue Napoleon, Montmartre, 
(Department de la Seine), France, ‘‘ A new composition applicable to the 
coating or covering of metallic and non-metallic surfaces.”—A communi- 
cation.— Dated 25th August, 1856. 

This invention consists in the preparation of a non-conducting com- 
position applicable to the coating of suriaces in general, such as walls, 
partitions, and other parts of buildings, steam.-boilers, locomotives, and 
in short all structures and apparatus to which a protective covering may 
be necessary. The patentee takes a quantity of argillaceous clays, as 
far as practicable of different kinds, and containing a certain proportion 
of alumina. These clays are kneaded with water so as to produce a 
constant mass, and to this mass he adds in succession the proportions 
hereafter noted of mucilaginous, resinous, oleaginous, bituminous, and 
other substances imperfect conductors of heat. Clays prepared as above, 
100 parts ; oily substances, or residues, 6 parts; oil sediment, 5 parts ; 
fat, 2 parts; animal charcoal, 2 parts; vegetable charcoal, 2 parts: 

lagi bst s, such as glue, &c.,1 part; wood saw-dust, or 
ground wood, already employed in the purification of oils, or in drying 
processes, 10 parts; waste hair, well beaten, 4 parts. To this he adds a 
decoction of logwood treated with nitrate of iron (to deepen the 
colour), together with a small proportion of soot. The whole is then 
thoroughly mixed and brought to the consistence required, The com- 
position is then ready for use. 








CLass 6.—FIRE-ARMS.—None 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &e. 

1946. CuHartxs CLarke, Somerset-terrace, Albion-road, Stoke Newington, 
sree “ Looking-glasses for toilet purposes.”—Dated 20th August, 


These improvements consist in placing two or more glasses in the 
same frame or pedestal, but at an angle to each other, so that although 
the looking glasses cccupy Mule epace on the toilet table, two or more 
persons will have room to dress or perfurm other operations of the 
toilet without inconvenience to each other from too close contiguity. 
Instead of fitting the several glasses in one frame, they may each have a 
Separate frame, the bases or pedestals of which are made to fit together, 
80 ag to assume the angle or angles required. The frames may be 
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arranged and fitted together so as to vary the angle or angles at which 
the glasses are placed in relation to each other as required. 

1963. Samurn Jay, and GrorGs Smirn, both of Regent-street, London 
“Ornamenting or trimming articles of outer attire, such as dresses. 
mantles, bonnets, and the like.”—Dated 22nd August, 1856. 

This invention consists in ornamenting or trimming articles of outer 
attire with enamelled or coloured leather (or imitation leather), of suita- 
ble or tasteful colours, to the colour of the material of which the dress, 
mantle, bonnet, or such like attire may be made.—Not proceeded with. 

1977. Wittiam Wesp, Wilson-street, London, “ Reclining chairs.”—Dated 
25th August, 1856. 

This invention relates chiefly to those reclining chairs with metal arms 
and backs, or back frames, though it might be applied to chairs with 
wooden back frames. It consists in lowering or altering the inclination 
of the back, and retaining it in the desired position by connecting to any 
convenient part of the back frame a rod or bar with perforations made 
in or through the same, or with teeth formed thereon, which is free to 
be passed down through or by the side of the seat frame of the chair, 
and by fitting opposite to the rod or bar a spring bolt or catch, which, 
taking into one of the apertures or teeth in or on the bar, retains the 
back in the desired position. The spring bolt is drawn back when 
required by a chain, wire, or cord connected to a handle at the side or 
other convenient part of the chair. Instead of a spring catch, a toothed 
pinion may be made to act on the rod or bar, to alter the inclination or 
height of the back. 





Ciass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
urifying Apparatus, §c. 
1969. Wiiu1aM Racster, Francis-street, Woolwich, “ Apparatus for regu- 
lating the supply of gas.”—Dated 23rd August, 1856. 

This invention ists of a bination of certain mechanical parts 
which form an entire apparatus for governing and regulating the 
pressure of gas. For this purpose a case made of tin, or of any suitable 
material for the holding of gas and water or any suitable fluid, is divided 
into two compartments by a vertical partition, the horizontal sections or 
plans of these compartments being equal, an opening being left in the 
lower part of this partition. In filling the case partially with any 
suitable fluid, by preference water, when the fluid is poured into one 
compartment it will rise into the other compartment in consequence of 
there being a hole in the lower part of the vertical partition; the second 
compartment has a hole in the outside case offering a passage for air. 
In each of the compartments above described is a float, each of which 
floats is moveable about a spindle placed at a convenient height from 
the base of the case, near to the vertical partition, and parallel to it. 
These two floats are moveable each about its own spindle, one spindle 
and its float being in one compartment, and the other spindle with its 
float being in the other compartment. They have bent pieces of metal 
attached to them, one of which carries a catch and the other a slot, so 
that, by passing through the hole in the vertical partition, one of these 
bent pieces acts with the other, so that when sufficient water has been 
poured into the case to give the floats a floating power the floats cannot 
rise beyond a certain height in consequence of the catch of one bent 
piece pressing against the termination of the slot of the other bent piece. 
And when the water is drawn out of the case the floats will descend, as 
the catch of the bent piece of metal attached to one float will work 
through the slot in the other bent piece attached to the other float. One 
of these floats carries a valve attached by a wire, or carries a valve by 
means of a wire and # rod, and this valve may be made to move as the 
fioat to which it is attached moves, either inside the compartment con- 
taining this float or outside, by means of a bent piece of metal or wire 
working through a hole in the case and suspending a valve by a valve 
rod, which valve work:s in a valve seat through which gas is supposed to 
pass before entering the chamber or part of the compartment containing 
the float which supports the valve. The compartment holding the float 
which carries the valwe may be called the gas chamber, and the other 
compartment may be called the chamber for atmospheric pressure, there 
being a hole in the compartment for atmospheric pressure to allow the 
free passage of air. Now, gas being admitted through suitable pipes 
into the gas chamber: will press upon the surface of the water in that 
chamber, and there -will be a difference of level of the water in the two 
compartments, the float in the gas chamber descending, and the float 
in the chamber for -atmospheric pressure ascending, as the water in each 
compartment respec:tively descends and ascends. The float in the gas 
chamber by descending will act by means of a wire, a bent piece of 
metal, or by a wire and red so as to make a valve close up a valve seat 
through which gas is admitted to the gas chamber, there being suitable 
pipes to allow the gas to enter through the valve seat thence to pass to 
the gas chamber, a nd thence to the pipe supplying gas for use. The 
chamber for atmospheric pressure should be of sufficient height only to 
allow the float in that compartment to move freely, the other com- 
partment being as; large as possible in order to hold as much gas as the 
size of the whole apparatus will allow, so that the vertical partition need 
not reach to the ‘top of the base. The floats may be of any convenient 
shape, so that the y have a free motion in their compartments about 
their spindles. 





Ciass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Llevtric Telegraphs, Galvanic Batteries, Xe. 
1933. Henry For'rar Osman, Essex-street, Strand, London, ‘ Improved 
electric clock,”— A communication.—Dated 19th August, 1856. 

This inventio n relates to an arrangement of mechanism, by which the 
wheel marking the seconds of a clock worked by means of clectricity is 
made directly and indirectly to drive and govern the other wheels 
thereof, the object being simplicity of construction, accuracy of move- 
ment, and chesipness. Reference to the drawings is essential to a full 
description of the invention. 





Cass 10.—MISCELLANEOUS., 
Includiaig all Patents not found under the preceding heads. 

1865. CHARLES Wrient, Green-street, Southwark, ‘* Preparation of lubri- 
cating materi al.”—Dated ‘/th August, 1856. 

This inverition consists in preparing lubricating materials by com- 
bining togetlner the following substances :—Soft soap, soda ash, tallow, 
palm oil, and water. These substances are heated and thoroughly 
mixed toget her.— Not proceeded with. 

1866. Roperr Davenrort,, Jonathan-street, Vauxhall, Surrey, “ Kilns for 
burning pot tery, earthe nware, china, porcelain, and similar substances, to 
enable then: to consunie their own smoke.”— Dated sth August, 1856. 

This inv ention consists in passing the smoke mixed with atmospheric 
air through a fire prepared for the purpose and fed with suitable fuel, 
and perfertly distincst from, but connected by, a flue or flues with the 
fire by which such smoke shali be generated, and in conducting the 
flame and. vapour fom such first-mentioned consuming fire by means of 
a flue or flues into the body of the kiln, or wherever else it may be 
desired.-—Not proc ceeded with. 

1871. Wittuam Epwarp Newton, Chancery-lane, London, ‘‘ Machinery for 
composing and distributjmg types."—A communication.— Dated 8th 
August, 1856. 

In the compesing machine the types are arranged in a peculiarly 
constructed case, which is divided longitudinally by thin partitions into 
separate compartments, which are open at the top and rearend., In 
these compart: nents, of which there is one for each letter, the types are 
arranged upot their ends with their faces uppermost. The types are 
pressed towards the forward end of the case by the quods. The end of 
the cas.e as also one end of the partitions running through it are allowed 
to project a short distance beneath the bottom of the case, for the 
purpose of guiding and st:zadying the spring which throws out the types. 
The quods, of which there is one for each letter and division of the 
case, are metallic or woo jen blocks of a width just sufficient to fill the 
type compartments and to move easily therein. They are kept 
uniformly and constantly pressed up against the types, and are fed 
along as the types are \withdrawn. The remainder of the invention 
capnot be described with but reference to the drawings, 





1872. Joun Srernens, Suffolk-place, Westminster, “ Pipes for smoking.”— 
Dated sth August, 1856. 

The object of this invention is to permit of fumes of tobacco being 
drawn up into the mouth through ice, and to prevent the water into 
which the ice becomes gradually converted from falling into the bowl 
of the pipe. The inventor fits into a pipe tube or stem, of sufficient 
capacity to hold a certain quantity of ice, a removable plug having 
grooves round its outer edge, and introduces into the lower part of the 
tube a pipe of smaller diameter leading to the bowl, and resting at top 
against the plug, or fitting, but not tightly, into a recess in the under 
part thereof. This pipe is tightly attached to the larger stem or tube 
at the bottom of the latter by a cap fixed on the small pipe and screwing 
on the tube, or by a joint or otherwise. He uses the pipe for smoking 
as follows :—Having detached the small pipe and bow! from the tube, 
and taken out the plug, he puts ice into the upper part of the tube, 
replaces the plug, which comes against the bottom of the body of ice, 
introduces the small pipe, the top of which comes against or into the 
bottom of the plug, and screws or fixes it at the bottom of the tube. 
The fumes of the tobacco will be drawn from the bowl up the small 
pipe, between the outside of the plug and the inside of the tube, through 
the ice into the mouth of the smoker, while the water into which the 
ice becomes converted will drop down the grooves in the plug outside 
the smaller pipe into the bottom of the tube, whence it may be removed 
from time to time by unscrewing the small pipe and cap, or by a valve, 
or through an orifice in the thread of the screw or the cap; or, he forms 
an orifice in the bottom of the tube, and passes a band or collar, having 
also an orifice over the part where the small pipe and tube are con- 
nected, so that by turning the band round until the hole therein coincides 
with that in the tube the water may be removed.—Not proceeded with. 

1873. Dieprich Ferman, Liverpool, “Lamps adapted for burning rosin 
oil,”-~A communication from F. Benkler, Wiesbaden.— Dated 8th A agust, 
1856. 

The great difficulty in the use of this oil has hitherto been the 
depositing of tar and other mattersin the wick. In order to remove 
this deposit of tar and other matters, a tube is used, which surrounds 
the exterior tube of the burner, and projects a short distance above it. 
The tar and other matters descend by the space between the two tubes, 
and are discharged into the dripping cup. On the burner there is a 
gallery which supports a short tube or glass contracted at its upper end, 
up through which the flame passes. Exterior of the short tube or glass 
is achimney, also supported by the gallery, and the chimney is contracted 
at a suitable distance from its end. The gallery slides on the burner, 
and carries with it both the short tube and the chimney—so that the 
distance between the end of the wick and the top of the short tube can 
be adjusted as required. Air is admitted to the flame between the burner 
and the short tube, and also between the short tube and the exterior 
chimney.— Not proceeded with. 

1874. WiLLiAM Wessrer, Bunhill-row, London, ** An improved core box.” — 
A communication —Dated ?th August, 1856. 

This invention consists in having the divisional compartments of the 
core-boxes used for moulding cores for valve cocks and faucets made 
in such a manner that they may be withdrawn or removed by having 
them project and drawn through the body part of the box, without 
opening it or disturbing the sand, whereby the core can be more per- 
fectly moulded, and separated from the box or flasks.—Not proceeded 
with. 


1875. WinuiaM Wesster, Bunhill-row, London, “ An_ improved valve 
cock””"—A communication from A. Van Horn, New York.—Dated 9th 
August, 1856. 

This invention consists in having a screw thread cut upon the lower 
end of the valve stem, such screw working through a fixed nut on the 
under side of the cock; or in having a hole with a screw thread formed 
in it made inside the valve stem, in the direction of its axis, in which 
works a screw spindle, fixed to or made in one piece, with the fixed nut 
before referred to; the valve being opened or closed by turning the 
valve stem or spindle by any of the usual contrivances. 

1879. Eveene Ernest Amyort, Paris, “ Preparation of pulp for paper, 
pasteboard, and other uses for which pulp is required.”— Dated 9th Au- 
gust, 1856. 

In order to prepare wood for the manufacture of paper, pasteboard, 
and other similar articles, resin, salts, and other extraneous matters 
should be first separated therefrom. For this purpose the inventor 
proceeds as follows: —He strips off the bark from the tree or 
log, and cuts the wood into small pieces or shavings, in the 
direction of the grain, by an endless screw or otherwise. He 
places the pieces of wood into a boiler or vessel containing water, to 
which protoxide of calcium is added, and raises the whole to boiling 
point, leaving it to boil for three or four hours, or until the shavings be- 
come completely soft and yielding. He then submits the wood to tritu- 
ration, to remove the colouring matter therefrom, and the pulp is now 
a pure ligneous substance fit for the manufacture of paper.— Not 
with 


1886. ALEXANDER Symons, George-street, Mansion-house, London, and 
Epwakp Bureerss, Clerkenwell-green, London, “ Improvements in noc- 
tuaries or tell-tales, for ascertaining the fidelity of watchmen, and for 
other purposes, and in the application of electricity to such apparatus.” — 
Dated llth August, 1856. 

These improvements in noctuaries consist, First, in the introduction 
of a new means of noting or marking the periods of time at which the 
watchman or other person to be regulated is to give evidence of his 
having performed the required duty, For this purpose the patentees 
apply to a clock, or other suitable going train, a roller or drum, which 
has a constant slow motion imparted to it from the going train, Another 
roller is pressed up against the first by a spring, to produce frictional 
contact. Between the two rollers a strip of paper is passed continuously, 
which travels at any determined rate—say six inches an hour, This 
paper is marked every six inches as the hour marks, and with interme- 
diate marks for the quarters or other periods of time. The paper in 
being thus transmitted passes over a flat plate or surface perpendicular, 
to which are placed one or more pencils or markers, one for each watch- 
man or person to be regulated. When it is the watchman’s duty to 
indicate his presence, he depresses the pencil by suitable arrangements. 
The second part of the invention refers to the use of electricity, whereby 
the watchman or other person can, from any distant place, actuate the 
marking pencil from time to time.—Not proceeded wtth. 

1887. RIcHARD ARCHIBALD Brooman, Fleet-street, London, ‘ An improved 
fermenting agent.”—A communication.—Dated 11th August, 1856. 

The nature of this invention consists in making use of the investing 
matter of the covering of the cereal grains, which, when ground, is 
called bran, instead of the materials usually employed in making yeast, 
some of which the inventor has found to be positively injurious. The 
inventor takes bran of wheat, as rejected by the bolting machine, and 
having placed it in a warm room at 25° Fahrenheit, he mixes it uni- 
formly to a thick paste with water at 85° or 90° Fahrenheit, and covers 
the vessel close, After the lapse of thirty hours, or generally after 
twenty-four hours, the bran is converted into yeast. He uses and prefers 
the bran of wheat in all cases. When, as in beer-making, and in manu- 
facturing spirits, a continuous pure vinous fermentation is desirable, and 
when the yeast is added to the mash or mixture of sugar and water, he 
advises the yeast to be stirred in frequently during the twenty-four 
hours, 

1891. Joses Weaver Downinc, Birmingham, “ Manufacture of metallic 


aud other wheels and pulleys.”—Dated 12th August, 1856. 

This invention consists in casting the bushes or bosses of metallic 
wheels in metal moulds the ends of the spokes or radii of the said wheels 
being inserted in the said moulds, so that the bushes are cast and the 
spokes fixed therein at one operation, Where the said wheels are to be 
fixed on their axles, the inventor inserts the ends of the axles in the 
moulds, and casts the said bushes thereon. Where the wheels are to be 
placed loose on their axles, he places cores in the moulds, so as to cast 
the requisite holes in the bushes. He also casts metallic pulleys, whether 
in one or more pieces, in metallic moulds, The invention further con- 
sists of making the tires of wooden or non-metallic wheels, by placing @ 
flat annular plate on either side of the wheel, the said plates being paral- 
lel, and their edges flush with the edge of the wheel. The said plates 
aire fixed on the wheel by pins or screws, or other such-like fastenings, 
passing through the said plates and wheel, and binding the whole toge 
Urer—Not proceeded with. 
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1892. WintiAM Henry Brown, Albion Iron and Steel Works, Sheffield, 
Yorkshire, ‘‘ Steam hammers. ”—Dated 12th August, 1856. 

This invention relates to a peculiar combination of the valves for 
steam hammers, whereby a quicker action of the hammer is obtained 
than can be effected by the ordinary arrangements at present in use. 
According to this invention three valves are employed, namely, a steam 
valve and exhaust valve, which are differential in their action, and a 
diminishing steam valve, which is a small valve admitting low pressure 
steam into the upper end of the working cylinder when the piston and 
hammer are down, which steam is compressed into a small compass 
when the piston rises, thereby forming an elastic cushion at the top of 
the cylinder, the expansion and compression of the steam therein 
taking place alternately, by which means a greater impetus is imparted 
to the b , and therefore its blows are sharper and more rapid than 
those of the ordinary construction. The main steam and exhaust valves, 
which regulate the admiasion and escape of the steam to and from the 
underside of the piston, are worked by a small steam-engine, bolted to 
the main standards of the hammer.—WNot proceeded with. 

1893. See Class 10. 
1894. Davip Lesser, Manchester, “ Apparatus for making lozenges or other 
similar articles.”—Dated 13th August, 1856. 

These improvements consist, First, in the employment of an upper 
and lower set or series of rollers, so arranged as gradually to compress 
the sugar or other paste or substance (which has been previously pre- 
pared or rendered sufficiently plastic for the subsequent operations), of 
which the lozenges are to be made, until it is of a proper thickness and 
consistency for delivering to the die between each of the upper rollers. 
He provides a box or sieve, containing finely-powdered sugar, which is 
continually scattered or dusted upon the upper surface of the shect of 
paste as it proceeds through the delivering and pressing rollers. In 
order that the under surface of such paste may also be powdered, the 
inventor causes the lower set of rollers to revolve in boxes containing 
finely-pulverised sugar, so that as they rotate and press against the under 
surface of the paste, a coating or dusting of sugar will be left thereupon. 
And, Secondly, at one extremity of the bed or table containing these 
rollers, and at a convenient distance from the last pair of them, he pro- 
vides a stamping or moulding apparatus, consisting of a rod, bar, or bed, 
in or upon which is cut or otherwise formed a series or row of patterns, 
designs, or devices, with which the under side of the lozenges are to be 
impressed. This bar or bed may partake of a reciprocating vibratory 
motion, for the delivery of the lozenges, &c., or the dies may be formed 
at opposite sides of the bar or bed which, when caused to turn half 
round, the lozenges would become forced out by the weight of a piston 
sliding (one in each die) in the bar. Immediately above the sunk dies 
are a corresponding number of punches or dies, bearing the designs for 
the upper surfaces of the lozenges. When the paste has been gradually 
thinned down, pressed, and dusted, it is propelled by the roller over the 
bed containing the lower dies; the upper punches or dies now descend, 
cut out the shape of the lozenge, and press it into the lower die, thus 
impressing a design upon both the upper and lower surfaces of the 
lozenges. These punches or plungers then rise from the lower dies, 
leaving the lozenge in them; after which the bed either vibrates or 
turns half round upon its axis, and a series of plungers suitably con- 
tained with the dies, force out the lozenges from their moulds, and de- 
liver them on to a traversing cloth for subsequent drying. Should the 
lozenges not leave the moulds readily, a thin blade may be placed at the 
limit of the motion of the bed (when this method is employed) against 
the edge of which the lozenges are forced, and thus raised from their 
dies or moulds, 





1904. See Class 5. 
1905. PeTer Aveustin Goprrroy, Kingsmead Cottages, New North-road, 


Islington, London, “ Treatment of the matrix of rock quartz, and all like 
substances, for the extraction of auriferous and other metals contained 
therein.” — Dated 14th August, 1856. 

First, the patentee divests the pyrites (or mundic as it is mostly 
called) of all silicious and aluminous matter, which is effected by means 
of crushing and grinding it to a pulverised condition, equal in fineness 
to wheaten flour, and then thoroughly washing it. In some ores the 
pyrites develops itself in a consistent form, and can be collected in good 
sized pieces, in which case the preliminary washing process may be dis- 
pensed with. Secondly, he requires for operation a steam boiler of high 
pressure to generate steam, and another vessel which he denominates a 
digester, which must be capable of sustaining a steam pressure of above 
eighty pounds to the square inch, and also of being imperviously closed 
during the period of operation; and it must have a thermometer at- 
tached to indicate the degrees of both pressure and temperature. The 
form of this vessel is immaterial, provided it can be readily charged and 
the contents easily withdrawn. A round egg-shaped boiler would an- 
swer all the purpose for this digester, which should be furnished besides 
the thermometer with three taps, one foot or more apart, according to 
the size of the vessel. Thirdly, the pyrites, finely reduced as described 
above, are to be placed in a tub or trough of sufficient size, when the 
dissolvent matter should be thoroughly mixed up with it, in measure as 
hereafter mentioned. The solvent is composed of hydrate of lime, 
which must be always new, and of the strongest quality. The lime should 
be obtained fresh from the burning, and in all cases where practicable 
should be used immediately on being received from the kiln. When this 
is not possible, care must be taken to preserve it from atmospheric ex- 
posure. The proportions in which the solvent is applied may commence 
with 10 lb. weight of hydrate of lime to 100 Ib. of the prepared 
pyrites, and be increased, as found needful, to 20 Ib. on that quantity. 
The progress of the operation will indicate the supply of solvent re- 
quired. Fourthly, But should any pyrites prove so full of sulphur as to 
baffle the action upon it of hydrate of lime, the latter must then be con- 
verted into caustic ; the extent of application in this case being regu- 
lated az before-named with reference to the lime solvent only. Fifthly, 
the pyrites or mundic and the solvent being so prepared, ond mixed well 
together in proportions as above mentioned, are then to be gradually 
wetted and brought to the consistence of treacle or honey, when they 
are in a fit state to be consigned to the digester. Sixthly, from four to 
six hours of steam application, at a pressure of 80 Ib. or upwards to 
the square inch, is required for the extraction of the sulphur. This being 
cffected, the contents of the vessel are allowed to cool down; after 
which the liquid may be run off. The residuum or deposit of metals is 
to be then taken out, and again well washed to cleanse it from any rem- 
nants of loose sulphurous or solvent matter. The results of the treat- 
ment are now produced in a granulated state, fit for any of the known 
processes at present employed to separate and classify the metals so 
obtained. It should be noticed, finally, that the system inclides the 
treatment by the same process of all mineral ores whatsoever containing 
sulphurous pyrites, and to this process poor copper and other ores may 
no doubt be advant. 1 bmitted 


1) a 





1911. CHARLES RICHARD SKINNER, St. John’s, Worcester, “ Tanning and 
finishing off leather.”—Dated 15th August, 1856. 

These improvements in tanning consist in constructing a wheel of the 
required diameter and breadth to suit the tan pit, which wheel the in- 
ventor intends to work in journals placed at the side of the pit, allowing 
about one-third of the periphery of the wheel to be submerged; and to 
suitable rails which form the periphery of the wheel, parallel to its axis, 
he fastens on the skins intended to be tanned. The wheel is then set 
in motion, and continues to revolve slowly until the skins are thoroughly 
tanned; and it is evident that the skins will be alternately submerged, 
thus producing a continued alternate dipping and draining action, as 
well as agitating the fluid, By this continuous and self-acting process 
the skins may be tanned in considerably less time than heretofore. And 
if a number of pits are required, the axis of the one wheel may be 
extended from end to end, placing a wheel to work over each pit. And 
the second part of the improvements consist and relate to the finishing- 
off of leather. This process has heretofore been performed by laying 
the skin on a flat bed, and rolling it backward and forward by a suitable 
roll. And the improvements consist in securing a roller to the end of a 
strong arm, which is carried up and also secured to a suitable axis, 
thus forming a kind of pendulum action, with a roller at the bottom, 
underneath which he places a suitable bed, circular from end to end, in 
proportion to the radius or action of the roller, and by moving and 
stretching the hide on the bed, it is evident that the roller being pushed 
backwards and forwards from end to end by hand, steam, water, or any 
other power, great uniformity of thickness will thereby be given to the 





skin ; and to meet the variation in the thickness of the skins and the 
difference of the pressure required, he so adjusts the bed that the ope- 
rator may raise or lower the bed at pleasure.—Not proceeded with. 

1917. See Class 2. 

1919, See Class 2 

1920. PHILirre PreRRe HorrMann, “An improved compound, to be used 
for waterproofing fabrics, paper, leather, or other materials.”—Dated 16th 
August, 1856. 

The improved coatings consist of either a mixture of siccative linseed 


oil and sulphur, which mixture he calls, or is generally called, balm of 
sulphur ; or of a mixture of the said balm of sulphur with a quantity of 


siccative oil, gum copal, gum opal, gallipot, yellow amber, resin, lits- 
phalt, India-rubber, and gutta-percha, and with the essences of turpen- 
tine or naphtha, &c., these two latter keeping in solution the above- 
named substances, which may be mixed separately or at the same time 
with the balm of sulphur. The invention also comprises modes of pre- 
paring the balm of sulphur. 

1922. Tomas C. Ricuarpsoy, Drury-lane, London, “The process for the 
procuring and manufacturing the sulphosace harate of limerubine.”. 
Dated 18th August, 1856. 

To carry out this invention, take the wood of the simaruba tree with 
acid sulphuricum dilution until the wood is exhausted, then filter and 
neutralise with any earthy carbonates, so that any excess of acid is 
neutralised. Evaporate, treat with animal carbon, alcohol, and crys- 
tallise.— Not proceeded with. 

1923. THomas Scort, Barnhill Workhouse, Glasgow, “ Cooking.”’— Dated 
Isth August, 1856. 

This invention consists of a mode of cooking by the agency of steam, 
whereby efficiency, cleanliness, and economy are obtained in an eminent 
manner. This improved system is applicable both to boiling and baking ; 
and in carrying it into effect, for boiling purposes, the vessel used, as a 
cylindrical pan or vessel for example, of metal or other suitable material, 
is formed with a double casing or jacket in such a manner that there is 
a thin enclosed space round the vessel, and enveloping it more or less. 
This steam jacket or space is fitted with a mouth-piece at the bottom, 
or in any other convenient position, and this mouth fits upon the end of 
a steam pipe furnished with a suitable stop cock, and communicating 
with any suitable steam generator. When the vessel is filled with the 
matters to be boiled, itis placed upon a suitable stand, in such a manner 
that the steam pipe is in communication with the steam jacket, and the 
steam is then admitted into the vessel, when it causes the contents to be 
cooked in a rapid and efficient manner. The steam pipe may be formed 
with a conical end piece fitting into a conical seating in the steam jacket, 
or any other arrangement for obtaining a tight joint may be adopted. 
According to this modification the cooking vessel can be removed from 
the steam pipe at any time, but the connection with the steam pipe may 
be permanent if desired, either flexible or inflexible piping being used 
for the steam communication. In carrying out this system for baking 
purposes any nient form or arrang it of chamber is constructed 
to act as an oven; and this chamber is formed with a steam jacket or 
space for steam, either entirely or partially enveloping it. Arrange- 
ments are made for introducing steam into this jacket, as in the case of 
the boiling apparatus, such arrangements being either of a permanent 
character, or such as will allow of the disconnection and removal of the 
oven from the steam pipe. The articles to be baked being placed in 
this oven or chamber, the steam is admitted into the jacket, and the 
heat radiating thence into the interior of the oven or chamber acts upon 
and bakes the articles placed therein. 








1925, Witt1am Epwarp Newron, Chancery-lane, London, “ Machinery for 
cutting and finishing metal screws.”"—A communication. — Dated 18th 
August, 1856 

This invention consists in the construction of a slide rest having a 
slide cutter tool working thereon, such parts being combined with a 
hollow box, into the axis of which the end of the wire to be operated 
upon is inserted, and is shaped and finished by the cutting tool. The 
invention also in bining with the box, for holding and 
supporting the end of the wire, a set of snap dies for cutting the threads 
of the screw; and, lastly, in combining and arranging the slide cutter 
rest and slide cutter tool with the box for holding the wire and dies, for 
cutting the threads upon the screw preparatory to their being sewed or 
detached from the stump of the wire. 





1927. Witu1am Epwarp Newton, Chancery-lane, London, “ Machinery for 
forging or working iron and other metals.—A comniunication.—Dated 18th 
August, 1856. 

This invention consists in the arranging, and method of applying the 
hammers used in forging ; also in the manner or method of constructing 
the anvil, so as to have a face which forms the interior of an angle; and 
in the mode of combining the anvil with the hammers so that they may 
operate at an angle to each other: also in the arrangement of a move- 
able carriage or rest to remove the piece of metal way from one side of 
the angular face and against the other, as required by the alternate 
strokes of the hammer. The invention cannot be fully described with- 
out reference to the drawings. 

1976, See Class 5. 

1930. ANDREW {PEDDIE How, Mark-lane, London, “ Pumps,.”~-Dated 18th 
August, 1856. 

These improvements in pumps consist in constructing them as fol- 
lows:—A suction chamber, which serves as a foundation for the pumps, 
has formed in it four apertures, one on each of its four sides. Two of 
these apertures which are opposite to each other join two valve cocks’ 
which are so constructed as to act as stop valves, the valves of which are 
furnished with stems which are fitted into recesses formed in spindles, 
these spindles being raised or lowered by means of hand wheels, accord- 
ing as it is desired either to allow the valves to rise or to close them 
The aforesaid cocks have two branches, the one to be used as a suction 
branch for a fire-engine, for example, and the other as a suction branch 
from the sea, or from water situated in any place from which it may be 
desirable to remove it. The suction chamber first-mentioned has fitted 
to a central aperture in its upper side an india-rubber or other valve, 
for cutting off the communication between the said chamber and the 
pump chambers which are placed above it, and on both sides of the cen- 
tral aperture. Passages for water are formed from the lower suction 
chamber to certain suction valves through which the water passes, and 
then through other p which 1 it to the pump chambers and 
above the pistons therein. There are also other passages which conduct 
the water from the lower suction chamber to the pump chambers, and 
beneath the pistons therein. The delivery valves have recesses formed 
in them to allow the stems of the suction valves to rise in them, and 
thus act as guides tothem. The delivery valve box has on it branches 
to which may be attached the delivery pipe, or a fire hose, as may be 
required. The cap of the valve box is also fitted with a recess in which 
the stem of the delivery valve rises, thus acting as a guide for both the 
delivery and the suction valves. Lugs are casi: on the delivery valve box 
for taking the standard which carries the beam for working, the pumps, 
this beam being connected by side rods to the piston rods, By con- 
structing pumps as before described each purup is rendered double- 
acting, and two double-acting pumps are fornied so as to occupy but 
little more room than a single-acting pump of the ordinary construction. 
The suction chamber may moreover be cast in one piece, as may also 
the pump chambers and the suction and delivery passages. The valves 
may be examined with great facility, it being only necessary for that 
purpose to unscrew the cap from the valve box when the valves are under 
immediate inspection. Only five valves are required, and, consequently, 
the cost of material and workmanship is greatly reduced below the cost 
of the same in ordinary pumps. The improved pumps may be used with 
great advantage in fire-engines on account of the power they possess of 
throwing a large quantity of water with great rapidity. 

1931. CHARLES Marte CnoviLuoy, Paris, “Thinning or shaving tawed, 
tanned, or dressed skins.”— Dated 18th’ August, 1856. 

This invention consists in the employment of a tool made to rotate 
and remove, by friction or cutting, any inequalities or superfluous thick- 
ness that there may be on skins, this rotating tool being used instead of 
the to and fro action of a blade or cutting instrument worked by hand 
and employed for thinning or shaving skins. The tool which is em- 
ployed may be of a parabolic form (which is preferred) or cylindrical 
or conical or shaped like a grindstone or otherwise, being always so 
mounted that rotary motion may be communicated to it; and the tool 
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may be made of natural or artificial stone, or of clay, dia sine pumice 
stone, flint, rock crystal, quartz, emery, grit, schist, or other suitable 
material, or of metal, wood, gutta-percha, or leather, having on the sur- 
face, grit, ground glass, or other rough and rasping or grating material, 
and the outer surface of the tool may be roughened, serrated, furrowed, 
fluted, or corrugated, or the tool may consist of a roller or block pro- 
vided with a number of parallel, straight, or curved, or spiral blades, the 
edges of which may be smooth or serrated. The roller or tool, however 
formed, is mounted in bearings, or on a spindle, so as to be capable of 
rotary motion, and, being made to rotate by any suitable means, the skins 
to be shaved or thinned are brought in contact with it, and stretched 
more or less according to the thickness to be removed. 

1934. Prerre Noyrr, Gerrard-street. Soho, ‘‘ Winding up fusee watches and 
pocket chronometers, and setting the hands without key.”—Dated 19th 
August, 1856. 

This invention cannot be described witheut reference to the 
drawings. 

1935. Epwin Sttton, Regenti-street, London, “ Stereoscope.”—Dated 19th 
August, 1856. 

This invention has for its object, Firstly, the constructing and so 
combining the various parts of which the stereoscope is commonly com- 
posed that it may be easily compressed into a small case, and thereby 
rendered more conveniently portable than the usual rigid form of 

Pp ily, it is made to possess all the advantages of the 
most imp d rigid pe by the construction and application of 
entirely newly formed hinges and springs. These hinges are fixed to 
the bottom of the folding ends that support the top that carries the 
lenses of eye-pieces. The centre pivots or axles of the hinges are made 
so as to work in holes in the sides of the case or box into which the in- 
strument is compressed. Upon these axles is fixed a piece of metal with 
angular edges. There is also attached to the inside of the case a flat 
steel spring, made in such a manner as to be always kept in tension by 
the angular edges of one hinge at each end, and as the flat edge of the 
spring presses against the hinges, it will always have a tendency to find a 
flat bearing, and consequently will firmly keep the parts of the instru- 
ment in position when in use and at rest.— Not proceeded with. 








1937. Ropert Jonson, Wordsley, Staffordshire, “‘ Apparatus for pouring iron 
or other metal into moulds.’ —Dated 19th August, 1856. 

In carrying out this invention the ladle is placed in a framing, which 
may be a fixture, or be made suitable to move on wheels or otherwise. 
The sides of this framing partly embrace the front part of the ladle, and 
receive the ends of a rod or axis, which is passed through lugs or pro- 
jections formed near the upper part of the ladle. The ladle when 
pouring moves on this rod or axis, which is near its upper part, and 
below the lip, in place of moving as heretofore on the necks or axes. 
The tilting of the ladle is accomplished with facility by means of a lever 
or handle which is fixed on an axis near the lower part of the frame, 
and which passes below the ladle. On the axes are two arms which 
have links attached to their ends, and the upper ends of such links are 
attached to or come under the necks or axes at the sides of the ladle; 
hence, by moving the lever handle the ladle is tilted or turns on an axis 
just below the pouring lip. 


1938. HENRY BESSEMER, Queen-street-place, New Cannon-street, London, 
** Manufacture of iron and steel ’—Dated 19th August, 1856. 

The process of puddling iron in Great Britain is generally carried on 
in furnaces, which reverberate the flame and gaseous matters evolved by 
the combustion of mineral coal on to the fluid or semi-fluid metal, 
whereby the iron is found to be more or less injured by the gaseous 
matters thus brought in contact with it, while the consumption of coal 
adds greatly to the cost of the process. Now the object of the present 
invention is to render the crude molten iron obtained from the smelting 
furnace, or to render remelted pig or refined iron malleable, in part by 
the process of puddling, or by a process producing a similar effect, and in 
part by forcing into and among the particles of such fluid iron jets or 
currents of air, or of some other gaseous matter containing, or capabie 
of evolving sufficient oxygen to raise the temperature of the metal so far 
as to admit of the puddling or other analogous process being carried on 
without the use of any fuel or heat other than is obtained by the intro- 
duction of oxygen into the metal, or by the introduction of hydrogen 
therein in the manner hereafter more particularly stated. In 
carrying the invention into practical operation the patentee 
prefers to use an iron vessel or chamber lined with fire bricks, or other 
suitable refractory substances, and to close over such vessel or chamber, 
so as to prevent, as far as possible, the loss of heat : there must, however, 
be left one or more apertures for the escape of gaseous matters conducted 
into, or evolved by the metal during the process. Into the lower part of 
the vessel he inserts one or more tuyeres or jet pipes made of fire clay or 
other suitable refractory substance, or they may be made of iron, and be 
protected by the passage of water through them, as already practised in 
making tuyeres, Through these tuyeres he forces the aforesaid gaseous 
matters, alone or in combination with any solid substances capable of 
evolving oxygen; such substances being first reduced to powder, may be 
carried by the currents of gaseous matter into the fluid metal. He also 
puts into the vessel or chamber some of the fused oxide of iron or scoria 
formed during the preceding operation in the same vessel, which will 
assist in the decarbonisation of the crude metal; hydrogen gas, or any 
matter capable of evolving hydrogen, may also be used, either alone or 
in combination with other gaseous matter containing oxygen for the pur- 
pose of combining with the sulphur contained in the crude metal, or for 
the purpose of adding to its temperature. By these means the fluid 
crude iron may be decarbonised and rendered malleable, or the process 
may be discontinued at an earlier stage of the process, and before the 
malleable condition is obtained ; in either case he prefers to pour or run 
the charge of metal so treated into another chamber or vessel constructed 
of iron. and lined with fire brick, or other suitable material not easily 
acted upon by the metal or scoria. This chamber or vessel may be heated 
previous to the commencement of the process, by passing the waste heat 
of the converting vessel into or through it, or such waste heat may be 
applied throughout the puddling or other analogous process in this last- 
named vessel or chamber. The metal may be stirred or raked about until 
it passes from the fluid to the pasty or solid condition, and is broken or 
divided into small fragments, the fluid scoria obtained in the first opera- 
tion diffusing itself through the mass, and thereby assisting in the 
decarbonisation of the metal, and in rendering the disjointed mass 
suitable for the after processes to which it is subjected. 





1942. ANTHONY CHARLES VETTER DE DOGGENFIELD, Trinity-square, Brixton, 
Surrey, “Glass ornaments for ornamenting gardens, summer-houses, 
dinner and other tables, and for other ornamental purposes, or decorative 
purposes.”— Dated 19th August, 1856. 

This invention consists in the application of masses or forms of co- 
loured glass, suitably shaped or formed, for the purposes of ornamenta- 
tion, which may either be used in ornamenting or decorating flower 
beds, summer houses, conservatories, arbours, or amongst flowers on 
tables, or in groups by themselves, or in addition to other articles of 
ornament, or otherwise. Hollow bulbs of glass, of suitable ornamental 
colour and shape, are chiefly used. For garden purposes they are 
formed so as to receive a stick or stem, on which each ornament is 
placed and fixed in the ground. To give effect, numbers of these co- 
loured bulbs or forms are mingled with the flowers or shrubs, 80 as to 
produce the best effect, which will be enhanced by the sun's rays or any 
artificial light impinging upon them. 


1947. WitLiam Gossacr, Widnes, Lancashire, ‘ Ob taining sulphur and 
metals from certain ores and other compounds of metals.”— Dated 20th 
August, 1856. 

In operating upon the sulphurets of metals, either in ores or other- 
wise, the inventor applies atmospherical air to the compound of sulphur 
and metal which he subjects to operation, for the purpose of extracting 
sulphur and metal therefrom, whilst such compound is in a state of 
fluidity caused by heat, and in such manner that the atmospherical air 
so applied is caused to bubble through me said fluid compound, whereby 
oxygen contained in such pherical air becomes readily combined 
with sulphur of the metallic sulphuret, evolving much heat by such 
combination, and producing sulphurous acid, which, passing off ina 
gaseous state, leaves the metal deprived of much sulphur, and therefore 
suitable for use, either directly or after subsequent purification or re- 
fining.— Not proceeded with. 

1049, WitiIaw Sronzs, G 








hithe, Kent, “ Machinery for damping sheets 
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of paper intended to be : printed upon, so as to render the usual operation 
of wetting unnecessary.”—Dated 20th August, 1856. 
The inventor proposes to damp the paper by causing jets of steam or 
a thin, fine spray of water to be thrown on one or both surfaces of the 
paper, as the latter is p ssed through the machine. The paper is fed 
into the machine, and is supported therein by endless tapes or bands, 
which pass over suitable rollers or pulleys. One or more steam boxes, 
in length corresponding to the width of the paper, is or are placed either 
above or below, or (if thought desirable) on both sides of the paper, and 
these boxes are provided either with fine holes or, what he prefers, a 
long slit or longitudinal opening, from which the steam will issue and 
impinge upon and dampen the surface or surfaces of the paper. Instead 
of steam, water may be employed, and thrown on to the paper in a thin 
film or spray.—Not proceeded with. 
1956. Rossrt Kenton, Birmingham, ‘“‘ Manufacture of fishing reels.”— 
Dated 21st August, 1856. 
This invention consists in making fishing reels of papier maché, 
instead of metal as is usual. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond,—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Raits are in cme demand at prices equal to £71 Js, per ton, nett cash, 
free on board at Newport or Cardiff. Fishing pieces £8, and cast iron chairs 
£5 per ton, f.o.b. in the Clyde, Tyne, or Tees. 

Scotcu Pie Inon has advanced during the past week from 75s. to 76s. 6d. 
per ton, at which the market closes for mixed numbers, viz., 3-5ths No. 1, 
and 2-5ths No. 3, G.M.B., free on board at Glasgow. American Brands 81s. 
to 82s., and the favourite French Brand, No. 1, Calder 79s, The shipments 
for the week ending the 31d inst. were 13,400 tons, against 9,350 tons the 
corresponding date last year. The stock on warrants is about 28,500 tons. 

Manvuractuxrep Inon.—The accounts from Statlordshire are very satisfac- 
tory, and the makers are well supplied with orders. 

SPELTER has advanced to £31 10s. per ton. The stock is about 1,150 tons. 

Try.—Banca closes at £151, and fine Straits at £149 per ton. ‘The stock 
of the former at the Dutch ports is only 18,000 slabs, or 600 tons. 

Tin PLates coutinue in good demand. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 6th March, 1857. 
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IMPORTS AND > EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


Imports, Feb. 21.—1,483 cakes spelter, by Simon and Co., from Ham- 
burgh ; 1 case cutlery, by F. Round, from Santus; 2 cases bronze manuiac- 
tures, by Davis and €o., from France. 

Feb. 24.—1,051 packages 63 parcels copper, by Enthoven and Sons, from 
Spain; 35 bundles 9 packages 1 case 19 casks ditto, by G. Davis, from the 
Cape of Good Hope; 11 cases old iron, by F. Norton, from Demerara; 3 boxes 
old metal, by Isaac and Co., from Lisbon ; £33 plated wire and £15 copper 
wire, by W. Lamb, from Hamburgh; 19 casks nickel ore and 13 casks copper 
ore, by Enthoven and Sons, from Genoa; 2 219 casks copper ore, by Coxhead 
and Co., from Genoa; 642 bags ditto, by J.G. Willey, from Cape of Good 
Hope; 1,345 cakes crude spelter, by Phillips, Graves, and Co., from Ham- 
burgh ; 1 case bronze manufactures, by J. B. V. Gansewinkel, from France ; 
5 cases bronzed metal, by P. Schofield, from Belgium ; 2 cases cutlery, by 
Oppenheim and Co., from Belgium ; 4 cases arms, by W. Meyerstein, from 
Belgium. 

Feb. 26.—1 bag copper coin, by Ilbury and Co., from Madeira ; 883 bags 
copper ore, by London Dock Company, from Cape of Good Hope; 19 cases 
rolled zine, by J. Harris, from Belgium; 2 cases bronzed metal, by P. Scho- 
field, from Holland ; 1 case iron manufactures, by J. B. V. Gansewinkel and 
Co., from France ; 153 oz. silver plate, by J. and R. McCracken, 2 cases arms, 
by Wilding and Co, .» from Belgium; 12 packages machinery, by Pearse and 
Co., from Belgium; 4 cases aims, by Barnes and Co., from Belgium ; ; 1 case 
arms, by L. James, from France. 

Feb. 28.—A quantity of old copper, by London Dock Company, from Callao ; 
44 0z. old gold and 9} oz. old gold and silver, and 310} oz. old silver, , by 
Hopcraft and Co., from Cape of Good Hope; 2 cases steel manufactures by 
Cheesewright and Co., from France. 


Exports, Feb. 23.—8,500 Ib. quicksilver, by Forbes and Co., to Bombay; 
302 cases tin slabs, by Henle and Co., to Havre; 48 uz. silver plate, by L. D. 
Ochneser, to Dunkirk. 

Feb. 25.—4,500 oz. gold bars, by H. Grey, to “4 4 15 tons steel, by 
James and Co., to Caleutta; 478 oz. silver plate, by RK. D. McCracken, to 
Adelaide; 100 oz. ditto, by R. Broadwater, to Gibraltar; £100 arms, by G, C. 
Strutton, ‘to Sierra Leone. 

Feb, 27.—25 tons zinc, by J. Harris, to Buenos Ayres; 2,282 Ib. quicksilver, 
by French and Co., to Calcutta; 1,363 Ib, ditto, by J. Lamb, to Hamburgh ; 
33 oz. silver plate, ‘by J. Holmes, to Algoa Bay; 160 oz, ditto, by F. Busson, 
to Madras ; 345 oz. ditto, by G. W. Wheatley, to Madras. 

March 29 cases quicksilver, by Phillips, Graves, and Co., to Amsterdam ; 
5 tons iron, by D. Navone, to Corfu; 72 oz. silver plate, by J. G. Cheatham, 
to Madras; £40 arms, by & James, to Madras; 110 cases tin manufactures. 
by R. Phillips, to Port Phillip; 372 cases nails, by P. W. Archer, to Saint 
Thomas. — 

AcTUAL Exports FOR THE Week Enxpixe Tavnrspay Last, INcLvstve.— 
58 oz. silver plate te Rotterdam, 71] cases blacklead to Rotterdam, 30 cases 
ditto to Copenhagen, 200 cases copperas to Alexandretta, &c., 13 tons iron 
to Calcutta, 14 tons ditto to Colombo, 6 tons 11 cases steel to ditto, 34 tons 
spelter to New York, 1 ton ditto to Constantinople, 10 tons ditto to Mytilene, 
302 cases tin to Havre, 107 cases plumbago to Belgium, 218 casesBditto to 
New York, 60 cases ditto to Copenhagen, 222 cases ditto to Rotterdam, 
6,200 oz, gold coin to Boulegne, 4,500 02. ber gold to Belgium. 


Hutt Imrorts, February 26th. —10 cases zinc, 50 cases zinc nails, by Gee 
and Co, from Antwerp. 

March 3 —5,745 plates spelter, by W. H. H. Hutchinson, from Rotterdam. 

March 4.—Nil, 

Exports. —525 bundles 8 packages hardware, 3 cases, 656 bundles, 4 bars, 
48 springs steel tu Antwerp; 7 casks 9 cases 5 peckages hardware, 464 bars 





955 bundies 582 ewt. chains iron to Amsterdam ; 315 tons ditto to Bergen ; 
400 tons ditto to Beyrout ; 2 cases 6 packages hardware, 257 bundles 333 bars 
120 plates iron, 430 bolts, 3 blocks patent to Bremen; 26 cases machinery, 36 
casks, 45 cases, 71 bundles, 229 packages hardware, 9 pieces 125 cases 12 
packages machinery, 138 hoops, 809 bars 1,370 bundles 738 plates iron, 192 
bundles steel, 50 cases 740 rods patent metal to Hamburgh ; 3 casks 5 cases 
3 packages hardware, 9 cases 4 packages machinery, 20 bundles 70 bars 86 
springs steel, 350 tubesto Harburgh ; 200tons coals to Lisbon; 180 tonscoals 
to Nantes; 95 tons coals to Palermo; 828 tons coals to Point de Galle ; 6 
casks 23 cases hardware, 11 cases 240 pieces machinery, 5,965 bars 2,132 
bundles 432 plates iron, 124 bundles steel, 1,400 iron tubes, 268 cwt. chains, 
480 tons coals to Venice. _ 

Exports OF British MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING 4TH MARCH.—COALS, tons.—Suez 575, Adelaide 150, 
Melbourne 120, Bombay 96, Calcutta 91, Moulmein 223}, Demerara 410 tons 
50 hhds., Havana 362, Matanzas 600, Porto Rico 425, St. Vincent 50 hhds., 
Trinidad 266 hhds., Boston 40, New Orleans 80, New York 458, Halifax 25, 
Bahia 90, Rio Grande 50, Rio Janeiro 60, Bordeaux 1, Charente 14, Dubliv 
305, Kingstown 100, Londonderry 50, Newry 95, 

Correr,—St, Thomas 19 cs., New York 79 cs., Bahia 2 cs., Maranham 11 
es., Alexandria 78 bxs. 414 tubs, Constantinople 7 bxs. 4 cs., 86 pkgs., Havre 
2 cs., Leghorn 1 ton 6 ¢., Lisbon 6 cs., Syra 6 bxs, 

. Copper, NAiLs,—Demerara 2 kegs, Havana 4 casks, Maranham 1 cask 6 
exs 

Hanpwane, packages.— Africa 37, Cape of Good Hope 3, Hobart Town 17, 
Geelong 92, Melt ne Bombay 9, Calcutta 116, Ceylon 3 
pkgs. 17 bxs. 9 tes. 16 bris., Barbadoes 13 tes. 1 es. 1 hhd., Demerara 25, 
Havana 73 c., 76 pkgs., Belize 25, Jamaica 12, Porto Rico 6, St. Vincent 17, 
St. Thomas 57, Trinidad 15, La Guayra 72, Santa Martha 12, Tampico 135, 
Vera Cruz 123, Baltimore ‘los pkgs. 2 cases, Boston 56, New Orleans 119, 
New York 2064, Philadelphia 60, Portland 183, Savannah 3, Halifax 83, Bahia 
67, Buenos Ayres 387, Lima 52, Maranham 5, Monte Video 3, Pernambuco 
295, Rio Janeiro 39, Val 448, Ale dretta 2, Alexandria 9, Ancona 
28, Barcelona 15, Bey; rout 10, Corunna 10, Constantinople 21, Corfu 2, Dieppe 
39, Genoa 31, Gibraliar 18, Havre 3, Leghorn 10, Lisbon 69, Malta 23, Messina 
9, Naples 5, Palermo 2, Smyrna 7, Syra 6, Trieste 17. 

Iron, BAR AND Bout, tons.—Africa 10, Melbourne 24, Manilla 15, Bombay 
51, Calcutta 2124, Ceylon 34, Barbadoes 6, Baltimore 5, Boston 490}, New 
York 1,348}, Philadelphia 172}, Portland 68}, Halifax 14, Bahia 74, Buenos 
Ayres 59, Ceara 3}, Rio Janeiro 47, Valparaiso 11, Bordeaux 18, Constanti- 
nople 44, Genoa 36, Hamburgh 8}, Havre 63, Lisvon 44, Naples 42, Rochefort 
116, Rotterdam 9%. 

lron, CasTines.—Demerara 3c., Havana 34, Porto Rico 5 tons, Bahia 9c., 
Pernambuco 2 tons 2} c., Corunna 15 ¢., Genoa 493, Trieste 13 tons 13c. 

Inox, Hoop, tons.— Africa 20, Melbourne 4, Manilla 133, Calcutta 32, 
Boston 153, New York 69, Philadelphia 77, Portland 5, Buenos Ayres 37}, 
Monte Video 4, Genoa 1, Havre 6, Lisbon 37 

Iron, NAiLs.—St. Thomas 480 kgs. 

IRON, P1G, tons.—Singapore 29 tons 12c., Calcutta 10, Halifax 30, Pernam- 
buco 6, Venice 10. 

Inon, Raitway, tons.—Bombay 7083, New York 624}, Pernambuco 52. 

Iron, Rop, tons.—Singapore 70, Boston 6, New York 101, Philadelphia 29, 
Beyrout 15. 

Iron, SHEET, tons.—Adelaide 20, Melbourne 11, Calcutta 204, Havana 60, 
New York 851, Philadelphia 27, Montreal 50}, Buenos Ayres 7, Rio Janeiro 
44, Valparaiso 1}, Galatz 53, Lisbon 2}, Rochetort 10, 

Leap.—Hobart Town 3} tons, New York 55} tons, Montreal 4 esks., New- 
foundland 6 ¢., Quebec 2 tons 2 ¢., Rio Janciro] ton 4 ¢., Lisbon 10 tons 18ic., 
Malta 7 csks. 

Leap, Suot.—Hobart Town 4 csks., La Guayra 4 kgs., Santa Martha 2 
kgs., Portland 1 csk., Newfoundiand 9 bris., Bahia *0 kgs., Maranham 10 
kgs., Para 10 kgs., Pernambuco 100 kgs., Rio "Grande 64 kgs. 

MACHINERY. —Africa £151, Adelaide £500, Sydney £20, Calcutta £824, 
Demerara £75, Jamaica £5, Vv era Cruz £453, Bahia £106, Alexandria £10,364, 
Barcelona £4,728, Corunna £60, Genoa £35, Havre £50. 

STEEL.— Melbourne 6 tons 18c., Boston 17 tons 8 c., New Orleans 14 tons 
17 c., New York 168 tons 7 c., Portland 2 tons 16 ¢., Halifax 5 bxs., Montreal 
lton l4¢., Maranham 24¢., Dieppe 3 tons 18 c., Genoa 14 c¢., Havre 12 c¢., 
Leghorn 1 ton 9 ¢. 

Tix, BLock AND Bar—New Orleans 1 brl., Portland 1 csk., Bahia 3 bris., 
Alexandria 20 bris., Alexandretta 13 bris., Beyrout 10 bris. 

Tin PLATEs, bxs.— Melbourne 107, Calcutta 32}, Havana 130, Jamaica 30, 
La Guayra 90, Baltimore 100, Boston 125, New Orleans 561, New York 
12,003, Portland 14, Bahia 100, Maranham 16, Pernambuco 190, Rio Janeiro 
100, Alexandretta 10, Alexandria 300, Barcelona 27, Beyrout 50, Naples 100, 
Oporto 30, Trebizonde 50, Trieste 50, 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 


THE MALLEABLE Inon Traps: /ts Steadiness: Prospects good—P1a IRON AND 
Srone TRaDEs—CoaL TRADE— BIRMINGHAM GENERAL TRADES: Their /m- 
provement—W OLVERHAMPTON TRADES: Continued Health—Tue District 
Trapes : Their General Prosperity—Tue BirMincuaM Exursirion : Influen- 
tial Protest against it: The Protestors’ Oljections—Messrs, Fox, HENDERSON, 
anD Co.'s Bankruptcy: Debts Proved—SovutTn STarrorpsnme Water 
Works Company: Magnitude of the Scheme: Half-Yearly Meting: Engi- 
neers’ Report—Soutnh STAFFORDSHIRE Rattway Company: //alf- Yearly 
Meeting—RatLway TO STRATFORD-UPON-AVON—AMERICA AND ITs IRON 
Trave: Extraordinary Natural Capabilities of the Country: Strength of 
Lake Superior Iron tested—MIUs1NG IN CORNWALL: The Impurity of the Air 
of the Mines: Immense Sacrifice of Human Life: How to Teat the Value of the 
Air: The Rude Methed of Cornish Mining. 

STEADINESS amounting almost to vigour is the prevailing condition of the 
iron trade of South Staffordshire. The demand, both home and foreign, is 
good, and the spring prospects are encouraging. The week's advices from 
the United States, notwithstanding the large increase in the production of 
that country—respecting which some interesting tacts appear below— 
continue to give satisfactory assurance that a ready market will for some 
time to come be afforded in the States for first class iron. 

The pig iron trade is without alteration. Prices remain in favour of 
the maker of malleable iron. There is a large importation of the stone 
of other districts, but that circumstance does not interfere with the demand 
for the stone of the district, while stone and gubbin sell at 17s. 6d. and 
18s. per ton. 

There is a good sale for coal; but the quantity imported is so large that 
it is thought that masters of this district will have to reduce their rates to 
meet the competition. 

A very gratifying improvement has taken place in the greater number 
of the Birmingham general trades. Large foreign orders are to hand; and 
excepting from the manufacturing districts of Lancashire and Yorkshire, 
the past nine days have witnessed a marked alteration for the better from 
all the home districts. No dimiculty | is now experienced in procuring 
copper; the result of the slack ioned by the last rise. 
The prevailing impression is that smelters cannot with prudence go higher, 
as the recent increased demand has caused the supply to largely exceed 
the demand. Some of the brass founders are looking for a reduction at 
no very distant period. There is now under execution for Egypt the 
largest order for all kinds of hollow ware, copper, and tin, that it is stated 
hasever been received in Birmingham. 

Wolverhampton and its immediate district are wellemployed, and the 
heavy trades about Dudley are tolerably active. Estimates are being soli- 
cited in this district by the Victoria Railway Company for almost every 
description of iron work required in such an undertaking. 

The proposed exhibition in Birmingham of specimens of the chief manu- 
facturing products of the several counties of Warwick, Stafford, Worcester, 
and Salop, is continuing to excite considerable opposition. A second meet- 
ing of the committee has been held, and a public ing of the fi 
turers called for Thursday next. To the circulars, to which we referred 
last week, that had been sent out to ascertain the feeling of the manufac- 
turers, twenty replies, it was stated at the meeting, had been received. Of 








reasons stated, we respectfully but most emphatically beg a reconsideration 
of the scheme.” So powerful an opposition must have the effect of post- 
poning the exhibition. 

On Wednesday also Mr. John Ratcliffe, the mayor of Birmingham, issued 
circulars in that town, adverting at length to the proposed scheme. The 
circular, we imagine, was prepared before his worship received the above 
protest. Mr, Ratcliffe states that at the proposed meeting next Thursday 
he shall be prepared to move that there should be an exhibition in the pre- 
sent year at Bingley Hall, and adds:—*" I shall also be prepared at the 
same ~~ with the concurrence of the meeting, to take upon myself the 

ibility of the Exhibition, and to guarantee that any 
surplus which 1 may remain, after defraying the expenses, shall be invested 
in the names of trustees, to be appropriated hereafter to a similar object.” 
The mayor's first reason which has “induced him to recommend the 
project,” is that only one exhibition of fi es has yet been held in 
Birmingham, und that in 1849, which, notwithstandi 
was sufficiently complete to show the benefits which must arise from 
placing the manufacturers in their right position, and securing to them 
the credit of well-directed enterprise and skill.” Replying to the objec- 
tion of the inappropriateness of the time which has been suggested—next 
autumn—Mr, Ratcliffe says :—* First, that 1857 will be less pregnant of 
engagements requiring manufacturing activity than any other year fora 
lengthened period to come; and, next, that the Manchester exhibition to 
open next May, being devoted to art productions, will not interfere with 
an exhibition of manufactures, but rather increase its value, by causing 
its inspection by foreigners who might be attracted to England by the 
former.” To the objection that not sufficient time would be afforded to 
the manufacturers to prepare for an exhibition in autumn, the mayor 
replies, that to give time for the preparation of articles of an expensive 
character, seldom, if ever, comprised in the articles of ordinary commerce, 
would defeat the object in view. “ Without this special preparation (he 
says), there are always in couree of manufacture articles of more than 
usual magnitude, and if these were retained a little longer in the hands 
of the producers, sufficient novelty would be given to any exhibition brought 
together at a few months’ notice."—" Six years (the mayor adds) have 
elapsed since the Exhibition in Hyde Park; and the reports upon the 
more recent Exhibition at Paris sufficiently show that the improve- 
ment in English manufactures bas been extraordinary, and that 
many new i ti and have been brought 
into operation, with which the general public are but imperfectly ac- 
Guainted. The last eight years may, in fact, be said to have been years of 
active preparation; and I have no hesitation in declaring my conviction 
that, with the hearty co-op jon of the fi ers, a most beautiful 
collection of articles may be brought together within the present year :— 
a collection which would form a complete and interesting representation of 
the industry of the districts which it is proposed to aemene | and which 
would prove most useful and important to the fi 2 

A meeting for the choice of assignees in the bankruptcy of Messrs. Fox 
Henderson, and Co, was held in Birmingham on Monday last. 

The eighth half-yearly meeting of the South Staffordshire Water 
Works Company was held on Tuesday last, at Walsall. The works of this 
concern are of no ordinary character, and the field of the operations of the 

pany is of iderable extent. It includes the city of Lichfield and 
the populous boroughs of Walsall and Dudley, and the townships of Darlaston, 
Wednesbury, Westbromwich, Tipton, and Bilston—a district whose natural 
supply of water has been almost entirely diverted by the mining operations 
carried on in it. There is little doubt that in a pecuniary point of view the 
scheme will prove a very successful one. From the report of the directors, 
which was read on Tuesday, we give the following :—“ Since the last meet~- 
ing of the shareholders your d have obtained jon of land at 
Moat-hill, Walsall, and the works connected with the reservoir are being 
carried on, and there is now laid from thence more than four miles of 
pipes towards Lichfield. Viewing the necessities of the district, and the 
demand which must necessarily arise for a large supply of water, your 
directors are anxious to secure certain streams in the neighbourhood of 
Lichfield, whereby they will be enabled fully to meet that demand. It was 
also necessary to extend the powers and to improve the position of the com- 
pany in many important particulars. Your di are, therefore, apply- 
ing to Parliament for the requisite powers. In a few months the very 
much needed supply of water will be ready for distribution throughout the 
district.” The directors embrace in their report the report of the engineers 
(Messrs. M'‘Clean and Stileman), on the progress of the works, and which 
set forth as to contract No. 1, that the contractor having failed to conduct 
the works in accordance with the terms of his contract, the directors were 
compelled to take possession of the land, and that since that time Mr. Boys, 
of Walsall, has carried on the works, which will be pleted in Sep 
next. The large reservoir will also be completed about the same time. 
Messrs, Cochrane and Co., the contractors for the iron works, have laid 
about 7,000 lineal yards of 22 inch pipe along the railway and road leading 
to the Walsall reservoir, being about one-fourth of the length of the pipes. 
- If (say the engi 8) the y funds are provided to carry on all 
the works at the same time, including the several pipes for Walsall, Wed- 
nesbury, Willenhall, Darlaston, Bilston, Tipton, and the other places men- 
tioned in the Act of Parliament, the company may be in a position to earn 
a large revenue at the end of the present year. In order to provide for the 
increasing population of the district, we have in accordance with your 
instructions, prepared and di ited the y plans for 
a reservoir at Seedy Mill, a distance of about owe ary from Stowe Pool 
and a tunnel conduit for connecting the reservoirs. Also plans for 
high service reservoirs at Wednesbury and Hill Top.” 

In reference to the proposed application to Parli t, the chairman 
explained that one object of that application was to obtain power to lease 
the undertaking to a company to be formed under the Act of last session, 
called the Limited Liability Act. Some persons were desirous of taking 
shares in the company, and of carrying out the object of it merely for the 
purpose of supplying the district with water; but others wanted some 
guarantee that the undertaking would prove a profitable investment for 
money, and a number of gentlemen who were themselves shareholders in 
the undertaking eee to form themselves into a company and lease the 
works, guar i holders five per cent, for the first five years, 
and six per cent. ntmnnm but if the shareholders should think that 
those gentlemen wanted to polise to t! ives an undue share of the 
profits of the undertaking they would at once withdraw their proposition. 
A resolution empowering the directors to make a further call (the third) 
of £2 per share to be paid on the 20th of next month, and another 
authorising them to make the proposed application to Parliament were 
adopted. 

The twenty-first half-yearly meeting of the South Staffordshire Railway 
Company was held at the Queen's Hotel, Birmingham, on Thursday week. 
The report of the directors was unanimously adopted ; and a dividend at 
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the rate of four per cent. per annum was declared, After the first of 


August next the rate of interest payable by the lessee will be four and a 
half per cent. 

It is a source of iderable congratulation to many in this district, that 
though the projected line of railway from Stratford-on-Avon, to Hatton, 
where it will join the Great Western line, a visit to the early and late sacred 
haunts of the Swan of Avon will soon be a matter of ease, The bill for 
the line has passed the standing orders and, we think, been read the second 
time. The inhabitants have for some years been struggling for the line. 
The number of visiters, especially foreigners, has of late years been very 
great; and should the line be made, the number would much increase, as 
the nearest station is nine miles distant. The ride from Birmingham to 
Stratford by the proposed line, will be little more than half an hour. Marked 
ts are now going onin the town. The houses around Shak- 








these twelve were in. favour of the exhibition, and the r inder were 
opposed to it. A powerful protest against the exhibiti blished on 
Wednesday last. It is addressed to the Mayor of het enn and is 
signed by forty-eight of the principal firms of this district whose co-opera- 
tion would be necessary in order to the success of the scheme. The 
“ reasons” of the protestors “ for withholding their support from the under- 
taking,” and upon which they base “ their earnest hope that he (the mayor) 
may be, induced to abstain from proceeding to carry it into effect,” are 
those of “a manufacturer who has always exhibited,” given by us last week. 
“We (these fi ers say) pectfully and earnestly press these 
reasons for delaying the exhibition upon your worship's consideration. 
Many of us look forward with confidence to a local display of our industrial 
products at no distant period, when we shall have had time and opportunity 
for making it worthy of our reputation, and of the notice of the whole 
country ; and it is because a sectional and imperfect exhibition now would 
postpone this desirable object or defeat it, that, in addition to the other 








speare’ 's house are being pulled down, and it is intended to restore it to its 
former appearance. 

The New York correspondent of the Birmingham Journal continues to 
forward some interesting particulars on the iron trade of the States. From 
the last received communication of that gentleman we make the following 
extract :— 

“The following statistics I glean from an elaborate appendix to the 
last report of the Secretary of the Treasury. The production of iron in 
the United States for the year ending June 30, 1850, as shown by the 
census, was— 


Tons. Value. 
Pig Iron.......6.+.+4++ 564,755 oe 
Castings ......0eee000. 322,765 oe 
Wrought Iron ......+. 278,044 oe 


12,748,777 dollars 
25,108,155 ,, 
16,747,074 ,, 








54,604,005 ,, 


Total........ 1,105,544 
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The number of establi-h nents producing this was 2,190; capital em- 
ployed, fifty million dollars; anda little over 57,000 hands. 

“This yield the secretary regards as only a grain of sand on the sea 
shore, when the resources of the United States ave considered. A recent 
geological survey of Missouri, now one of tre smallest iron States, says there 
is enough ore of the best quality within a few miles of Pilot Kuob and Iron 
Mountain, above the surface of the valleys, to supply 100,000,000 tons per 
apnum of manufactured iron for the next 200 years, and can furnish 
100,000,000 tons of coal per diem for the next 1,500 years. The necessity 
of working these unproductive resources, he goes on to say, is proved by 
contemplating the large imports of the last 15 years. The census of 1850 
shows that we made that year (endins June 30) 54,000.000 dollars worth 
of iron, During the same year we imported 16,333,145 dollars worth, 
which in 1854 had reached 29,341,755 dollars, or more than half the 
produce of 1850. 

“From the same elaborate paper I copy this table of the value of iron 
imported and exported from 1540 to In this country just now the 
jron manufacture is an absorbing subject:— 
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Foreign Iron Foreign Domestic 

Imported. ¥xported. Exported. 

Year Poliars Jollara, Do lars. 
oe 6 750,099 a 156,115 1,104,455 





1849s. ee 
1850 ee me 
1851. x" 
1852 . = 
R53 oe 8 
1854 .. i 4,210,350 
1865 ee ‘a 3,753,472 


“ Showing the increase in 15 years to be from six and a half to twenty- 
nine million dollars. With the exception of the variation between 1842 
and 1845, the importations have uniformly inereased until last year (1555), 
when they fell off more than six millions from 1554, while there was a 
large ratio of increase in the export of domestic iron. This augurs favour- 
ably for the increasing prosperity of the American iron manufieture. 

“You have heard frequently of the wonderful qualities of the iron made 
from ores found on Lake Superior, now being worked by several com- 
panies, Professor W. B. Johnson publishes the following results obtained 
by himin a series of experiments on the comparative tenacliy and strength 
of various kinds of iron :-— 





Strength in 1b, per ton. 

. 58.0 
53 Os4 
. 58 400 
59,105 
7OU69 
89 582 


Salisbary, Connecticut .. 
Swedes [ron,.cccccses 

Pennsylvania 
English (Cab 
Russian ....... 2 
Lake Superior..co..ceseeeses 








Some of thissuperior iron was recently tested here with a view to try its 
tenacity. A piece of rolled ison of the thickness of one’s wrist was sub- 
jected to various processes, j nd afier bending it across an anvil, twisting 
it in opposite directions, and «mploeying upon it all possible force and skill, 
the experimenters acknowledged that they never before had met with iron 
capable of so stublorn a resistance, The fractures of the pig metal glisten 
like steel, and the fibre of the rolled bars is tougher than that of any 
other iron known, There is a great demand for the ore for mixing with 
inferior kinds, but the supply at present is very limited.” 

The following are the chief points of the discussion which was evoked 
by Mr. Jelinger Symons’s lecture at the Midiand Institute last week. On 
the night of the lecture the Rev. 8S. Gedge inquired if Mr. Symons denied 
that the moon had a motion similar to the diurnal rojation of the earth 
upon its own axis.——Mr. Symons repliet that he did. “Mr. Gedge then 
went on to say that admiiting in the course of the moon's rotation round 
the earth the moon always presents the same face to the earth, he wished 
to ask to what physical causes Mr, Symons attributed this peculiarity of 
motion? Mr. Symons said he attributed the cause to the singular opera- 
tion of gravitation, and the projectile foree of the body itself. He had 
not, however, sufficiently studied this part of the question to enable him to 
explain exactly how this occurred; indeed it was a matter in dispute 
amongst men far more competent than he was. He did not, however, see 
how this could well affect the argument if the effect was admi-ted, Mr, 
Gedge maintained that on the contrary this was the real sum and 
substance of the case. The operation of gravitation and projectile force 
as applied to the moon's motion, accor ‘ing to the theory laid down by Mr. 
Symons, was so essentially different to the way in which they influenced 
the action of all other celestial bo lies, that the cause of this seemed to him 
to be of the utmost importance. Mr. Mathews supported the original 
doctrine of the rotary motion of the moon upon her own axis. He 
showed by a very simple experiment how the projectile and gravitation 
forces acted, the one producing a pro; ressive motion, the other a rotary 
effect ; and he expressed himsel/ quite at a loss to understand how these 
causes could be in existence an! produce ihe result held by Mr. Symons. 
Mr. W, M. Williuns followed in defence of Mr. Symons's view. He 
observed that the question at issue was not whether the moon goes round 
at all, but what it goes round. All admit that it goes round the earth, and 
call this its revolution, but orthodox astronomers maint.in that in ad- 
dition to going rovnd a poit.t cutsice itself, it goes round a line within 
itself ; this line is called its axis, and this going round its rotation. Mr. 
Williams maintained tiat it a body simply goes once round it will present 
all its sides to a point situated at a distance outside of the circumference of 
its motion ; if it goes twice round in the same direction it wil! present to such 
a distant point all its sides twice, and this will be the ease whether it goes 
round by revolution or rotation, or a combination of both; and therefore if 
‘the moon made one rotation as well as one revolution in the same direc- 
tion in 274 days, it woul! have two dys and nights, and present all its 
faces once to the earth, and twice to all bodies outside the earth’s orbit. 
He also stated that ifa body makes a revolution, and yet presents the 
same face to distant objects outside its orbit, it must be making a rotation 
in addition to its revolution, aud in the opposite direction. He illustrated 
this by an apparatus, consisting of two balls attached to each other by a 
piece of string. the winding of the string indicating the rotation and revo- 
lution. Mr, Williams then spoke of some views generally received by 
astronomers, and which he had himself once believed to be qui‘e sound, 
until Mr. Symons’s question had set him thinking. ‘These were, Lrst, that 
the formof the moon is due to its rotation; that the oblateness of its 
section, seen by us, is duc to the difference between its equatovial and 
polar velocity. Such cifference of velocity would of course exist, if the 
moon rotated, but Mr. Williams stated that this idea is demonstrably 
fallacious, and that the mean equatorial velocity of the moon is the same 
as its polar velocity. Le had detected another fallacy by reflecting on this 
discussion—a fallacy that had just been quoted by Mr. Godge—the gene- 
rally received view that the centre of gravity of the moon is the point where 
all the moon's momentum may be considered theoretically as concentrated. 
Mr. Williams denied that this point is situated at the centre of gravity of 
the moon, and stated that it is at a point in the moon corresponding to 
the centre of oscillation of peaculum, He coul! thus answer Mr. Gedge's 
question as to the nature of the impulse which, combined with gravitation, 
has produced the peculiar motion ofthe moon. It would be a tangential 
impulse communicated to this cenive of oscillation, Li! the impulse had 
been communicated to the moon's ceutre of gravity, the moon would 
always present the same thee to a distant point in space, and all its faces 
sucessively to the earth. Lf the impulse were communicated at the moon's 
most distant surface, it woul! rotate as the earth does. Mr, Williams 
suggested that these considera ned up a fertile field of inquiry as to 
the p.culiarities of satellite and planetary motions, and the origin of the 
forces producing thei. 




























































MINING IN CORNWALL. 

We devoutly hope that the horfible catastrophe at Barnsley will direct 
more general proprietary and legislative attention to the condition of the 
mines and miners, as well of the west as of the north of England. Few 
of the readers of Tas Excinern will be prepared for the following narra- 
tion of the death-dealing eff.cts of the present practice of mining in 
Cornwall, After summarising some lengthened remarks upon Co:nish 
tulning in the sentences of the annese! last paragra,a, a writer eminently 




















qualified to write upon the subject pens the following in reference to the 
ventilation of the underground workings of the mines of Cornwall :— 

“ Hitherto few sys ematic attempts have been made to supply the miner 
with the requisite quantity of atmospheric air, and the consequences are 
seen in the large proportion of fixed air in a moiety of the workings. This 
inattention to a matter of such vital importance to the health of the miner 
is inexcusable in every respect. A current of at pheric air is i 
through narrow tortuous passages of several miles in extent, with such 
facility and at such trifling expense, that no reason can be adduced why 
one-half of the miners in Cornwall and Devon should be working in a highly 
poisonous atmosphere. To a miner from the midland or northern districts, 
the apathy exhibited on this point is remarkable. In no part of the world 
where mining has been prosecuted can greater indifference be seen. The 
movements of the drawing and pumping apparatus produce trifling currents 
in the shafts; but the workmen at the extreme ends of levels, the bottoms 
of winzcs, and the adjacent pitches, are left to the surrounding stagnant air. 
‘This acts on the organs of respiration, producing consumption and other 
allied diseases, which carry off the miner in the prime of life. As a class, 
they are robust and naturally less liable even than seamen to such dis- 
eases; but such is the pernicious effeets of the impure air they breathe, 
and the barbarous mode of ascending from the bottom, that fifty-two per 
cent, die of consumption in a county where the per centage amongst agri- 
cultural and other surface labourers amounts only to twenty in the worst 
localities. Seventeen per cent, of the miners meet with a violent death 
from accidents in mines. At a moderate computation, nearly 500 lives 
are needlessly sacrificed annually from ene disease only. Its insidious 
advances on the constitution are commonly unperceived by the miner, 
who reluctantly abandons the unventilated mine, and finally succumbs 
to its influenco unnoticed in a county where human labour and life 
are valued at a very low rate. Compared with this wholesale waste of 
human life the loss from accidents and explosions in coal mines, with 
ten times the number of miners, is perfectly insignificant. 

“ Nor is this the only waste of life inthe Cornwall mines’) From a false 
spirit of economy the dressing operations are performed principally by 
young females, stationed in open sheds, or altogether exposed to the 
inclemeney of the weather in bleak districts. Amongst these con- 
sumption is searcely less prevalent than amongst the miners: while the 
mass of disease transmitted to their posterity is too painful to con- 
template. 

“ The absence of ventilation seriously operates against the economical 
prosecution of several mines; the miners are unable to stand the usual 
number of hours, frequent relays are required, and the ultimate outlay is 
auginented in a greater ratio than the number of men employed. Lnstances 
have occurred where the sum offered for driving levels without ventilation 
has been ten times the value of the same wors with pure air, and this in 
places where the hundredth part of the excess of price, judiciously applied, 
would have caused an abundant supply.” 

* A simple means may be employed for measuring the value of the air 
for sanitary pucposes in the working places of mines, by placing a wide- 
necked bottle, inverted over a candle passed into the cork, first in the pure 
air, and afterwards in each working place. The time, in seconds, is noted 
during which the light will burn; and an arbitrary scale is thus obtained 
between pure air, and gir in which the candle is extinguished, the degrees 
of which are in proportion to the squares of the time. Similar results may 
be arrived at by the combustion of phosphorus, or of small tapers, the loss 
in weight in each being accurately measured. 

“To the experienced coal and iron-stone miner, the whole of the Cornish 
system of drawing ores, and ascending from mines, appears rude and bar- 
bavous in the extreme; itis only one step removed from the notched tree 
of thg savages of the Southern Ocean. The mines of the continent are 
nowise superior; yet the capital expended on this rude system is much 
greater than is laid out on the most highly finished coal-pit apparatus, 
which combines in one a safe and rapid conveyance for the miner to and 
from the surface, and an infinitely cheaper method of drawing the minerals. 
A system which forecs men to climb hundreds of fathoms daily, in addition 
to their ordinary labour, ought no longer to exist. Doubtless the force of 
example will eventually lead to the alterations required to raise this part of 
the Cornish mining system to a level with other districts.” 














METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From our Own Correspuon DENT.) 

Tue position and future prospects of the iron trade have not been unfavour- 
ably intluenced at present by the defeat of the Ministry on the Chinese 
question, but considerable anxiety and doubt appear to prevail as to whether 
our mercantile interests with China may not be affected thereby ; however, 
the aspect of the metal market continues satisfactory, and the prospect of 
some large continental orders affords considerable encouragement to the 
trade. The orders in hand for general descriptions of merchant iron are 
numerous, and the demand for home consumption is tolerably active. The 
orders for iron tur America have fatlen cff slig tly, which is not at- 
tributed to any diminution of trade in the States, but tothe unfavourable - 
ness of the weather and some other accidental causes. 

The demand for Seoteh pig iren is firm, and prices b 
of speculative purchases. The shipments for t week are 9. 
against $8,154 tons for the corresponding week of last year, showing an 
inerease of 1,235 tons. 

There is a considerable demand for copper for the home consumption 
and export. Lead is also firm and hig!er in value. 





cher in consequence 
89 tons, 
















We have nothing new to notice in connexion with the coal trade. The 
demand is not so active, and prices are less firm. 
The demand for agricultural implements is rapidly increasing, and the 


farmers of this country find that if they are to continue to farm to advantage 
they must take advantage of the improvements in agricultural machinery 
which science has applied to the cultivation of the soil. A very interesting 
paper on * The Utility of Agricultural Implements and the Description most 
suitable to Tillage and Stock Farms,” was read on Menday evening last 
belcre the members of the Bakewell Farmers’ Club, by Mr. L_ Furness, the 
most eminent and practical agriculturist in Derbyshire) Mr. Furness said—- 
“Gentlemen, I am sure you will agree with me that the subject under dis- 
cussion is of considerable importance to the farmer, A good stock of im- 
plements, the best of their kind, is not only essential to good cultivation 
but for economising labour, for which reasons I hold that it is as im- 
portant for the farmer thus to provide himself with farm machinery 
farm with cattle and sheep. During the last ten years 
has been effected in the construction of farm im- 
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as to stock hi 
great impro-ement 
plements, which 
the y Agricultural So-iety of England, with other societies of a 
kindred natu.e, the most intelligible and respectable makers being 
const.nt exhibitors at these annual gatherings, having thus all the op- 
portunity of comparison and seeing them tried in their respective 
classes. The result of these comparisons and trials. with the suggestive 
improvement of scientific manufacturers, farm machinery has arrived at 
a high degree of perfection; that the farmer, in making a judicious 
selection—that is, in purchasing his implements from the most scientitic 
and practical manufacturers, be will rarely have to complain of dis- 
appointment. Gentlemen, I shall not proceed to intreduce to your 
notice what I conceive to be the most economical ond effective imple- 
ment on the farm, littl skill being required on the part of the plough- 
man. tf ploughs for durability; the ease and 























advocate iron-wheel 


regularity with which the horses work the plough, the uniformity of 


the depth and width of the furrow slice, the great annual saving at 
the smith’s shop, the labour in conveying the irons to and from the 
farm. 1 tind, by reference to blacksmiths Lills, that the annual ex- 
pense in repairs on wood ploughs, to be from 35s. to 40s.; on iron 
ploughs, having the same amount of wear, not more than 10s. On 
lands unsuitable for wheel ploughs, substitute the iron swing ploughs. 1 
recommend the use of iron harrows in competition with the old- 
fashioned wood harrow, there is no comparison for durability, 
efficiency, and despatch; one operation with the best-constructed 
iron harrow, each time cutt’ng a separate track, will be equal 
to two or three of the wood harrow. When worn out they 
ean be sold for old iron. The corn-drill—a most valuable implement for 
depositing the various sorts of grain. The result of the use of this 
drill will be a saving of seed to the amount of four or six pecks per acre. 
The seed sown at one uniform depth, what width between the rows you de- 
ng the opportuity of hocing between t.e rows, which is of great 
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has been chiefly owing wo the annual exhibitions of 





| service in destroying the weeds and promoting the growth of the crop ; 


there will be some advantage in the crop arriving earlier at maturity, and 
being more kindly ripe. For cleansing or fallowing the land, in addition to 
ploughs and harrows, the farmer should possess himself of a drag, which 
can be used as a stubble parer as well as breaking up the turnip lands for 
soving. The deep ploughing in the autumn, in connexion with this im- 
plement, will be sufficient for the fallowing process ; the size of the drag 
will be in proportion to the number of horses on the farm ; the larger the 
drag the more effective in its operation. Drag harrows should be had for 
fallowing. They are nearer than seed harrows, fewer and longer teeth, 
passing through the rough clods without sledging, penetrating to the bot- 
tom of the loosened earth, these two implements will bring the rubbish to 
the surface, exposing as much as possible to the influence of the sun and 
air. In order that this important operation of the farm may be effective 
—that of thoroughly cleansing the land—a clod crusher must be had; for 
unless you pulverise and break down the clods, you cannot rely on destroy. 
ing the couch grass and small seeds of weeds, except these seeds are ex- 
posed to atmospheric influences and made to vegetate, you cannot annihi- 
late them. I would abandon the old-fashioned stone roller, and substitute 
in its place the metal roller, of suitable width and weight. The advantages 
of this change will be dispatch; one and two horses will get over 16 acres 
per day, less liable to breakage, and of great durability. Two kinds of 
turnip drills are made, one for side work, the other for flat. These drtils 
should be of a character to sow the seeds and manure at one operation, 1 
am decidedly in favour of the ridge system. you have greater facility for 
horse hoeing—a most important operation, promoting the growth of the 
plants, destroying weeds, diminishing labour in thinning, and producing a 
heavier crop. Sowing turnips on the flat may have some advantage where 
the turnips are to be eaten off the land with sheep, as they probably will 
stand the winter better, being more thoroughly imbedded in the 
soil, the result of their being of smaller size. The grass-seed 
drill is a simple inexpensive instrument, of great value to the 
farmer. By the use of this drill the seed will be sown with the utmost 
regularity ; much less will be required; one man will get over eighteen 
acres perday. Barn machinery is of too much importance to the over- 
looker on farms where 100 acres is grown. Steam should be employed for 
thrashing, chaff-cutting, cake-breaking, preparing or cooking food for 
cattle, &c. Where a small breadth of corn is grown it is questionable 
whether the farmer would be warranted in going to the expense of a steam 
engine, probably the interest of the money would be greater than the ad- 
vantages, consequently horse power must be had recourse to. In selecting a 
machine make choice of one that will not shell or injure the grain, and 
one that will bring out the straw as straight as if it had been thrashed 
by a flail. The colting thrasher possesses the advantage over the drum 
machines ; great economy in labour will be the result of thrashing by power, 
besides marketing your corn to a greater advantage. Certain machinery 
is required in preparing the corn for market—a winnowing machine and 
blower; if these implements are of the right sort and skilfully worked, your 
corn factor will not complain of bad dressing when your grain goes to 
market. The chaff-cutter is an instrument of great utility, if of the right 
sort, worked by pewer, any quantity of hay or straw may be cut. The 
root grater, a newly invented machine, and one of great promise, to be used 
in connexion with the chaff-cutter, the greatest roots amalgamated with 
the chaff, allowed to ferment to a certain extent and given to thecattle. I 
need not expatiate on the utility resulting from the best constructed turnip 
cutters; they are absolutely essential in the proper feeding of cattle and 
sheep. On grass or dairy fa.ms, the haymaker is a desirable implement. 
(This machine has been brought to such a high degree of perfection as 
almost to be pronounced perfect ) One of these implements, in connexion 
with the horse rake, in the hay field, will supersede manual labour to a con- 
siderable extent. Tho haymaker can only, with propriety, be used in old 
meadow land, the shaking woull be too severe in the artificial grasses 
thrashing out the seed. Iam a decided advocate for one-horse carts for 
all purposes on the farm; they are to be obtained at the least cost, fewer 
horses will be required to get in the harvest than if wagons were employed, 
less labour in driving. loading, &c., and greater despatch and conveniency. 
Considerable improvement has been effected in the construction and manu- 
facture of the smaller implements of the farm, such as drag rakes, forks of 
various sorts, scythes, spades, shovels, edge tools, &c. Here the farmer 
will find it to be greatly to his advantage to be very choice in his selection. 
A farm labourer, with a neat handy tool, will perform much more labour 
and with greater case. I have now referred to some of the most important 
implements employed on the farm. 1 desire, in conclusion, again to urge 
the necessity of the farmer being exceedingly cautious in making his 
selection, always purchasing the most effective implements, which are only 
to be had of the most scientific and experienced makers.” 

About 10 o'clock on Wednesday morning a serious colliery explosion, 
which created great alarm in the neighbourhood, occurred at the Shipley 
Coliery, the property of Alfred Miller Mundy, Esq., of Shipley Hall, 
likestune, by which five men and boys have lost their lives, and 12 others 
are seriously injured. The precautions taken for the safety of the mines 
are of an excellent order, and cn Wednesday morning, before any persons 
descended the pit, the deputy viewer examined the workings and found no 
trace of explosive gas, ‘Ihe men were at work as usual, when a sudden 
explosion occurred of a violent nature, and killed and injured the men 
and boys to the number just mentioned, who were working nearest the place 
where it occurred. Fortunately Mr. Hedley, the Government inspector 
of mines, was engaged at a neighLouring colliery inspecting the workings, 
and hearing of the accident he proceeded at once to the Shipley colliery, 
and arrived at the site of the explosion before the bodies were got out of 
the pit. He at once gave directions for the extrication of the bodies of 
the unfortunate sufferers, and despatched messengers for plenty of medi- 
cal aid, and as soon as possible after the bodies had been got out of the pit, 
he made an inspection of the workings and found that the explosion had 
occurred in the hard coal, and that a sudden outburst of gas had causedt e 
accident. ‘The explosion had scarcely left a trace behind it, and the ven- 
tilation continued in its criginal course uninterrupted. The underground 
werkings showed that every possible arrangement had been made to ensure 
safety, and this wa: Mr. Hedley’s opinion, after a careful inspection of the 
works. An inquest was opened on the bodies of the deceased at Cotman- 
hay yesterday (Thursday), when Mr. Hedley, the Government inspector, 
was present. After a few facts had been stated respecting the accident, 
the coroner adjourned the inquest in order to have the evidence of the 
poor sufferers who were burnt by the explosion. On Wednesday 
Mr. Hedley was indefatigable in his exertions to attend to the wants of the 
pjured men. The ut.nost disregard was paid to the medical directions 
On visiting one of the sufferers Mr. Hedley found that the lotion which 
had been sent by a surgeon had not been used, but the people in the house 
were rubbing the poor fellow’s wounds with turpentine. The botule 
which contained the turpentine was taken away. Such is the difficulty 
which medical men have to deal with in colliery districts. 

Since the above was written we have ascertained that Mr. Hedley has 
made great exertions on this occasion—instituted a further examination 
of the whole of the workings, and more particularly that portion of them 
where the explosion occurred, and he has discovered that the primary 
cause of the accident was the ignition of powder by a spark from a work- 
man’s candle, near the wall face of the pit; and that the concussion occa~ 
sioned by the ignition of the powder brought the inflammable gas out of 
the works upon the workmen's lights, and exploded the after-damp. The 
colliery is situated at Shipley. Th2 injured men, up to yesterday (Thurs- 
day) afternoon, were going on favourably, and hopes were entertained that 
they would all recover. Mr. Mundy has given ful! orders for everything to 
be procured for their comfort. 

The manufacturing trades of the week have been steady, and generally 
a satisiactory business has been done. At Huddersfield th high price of 
wools i the trade ; but at Leeds, Manchester, and Liverpool, 
» business has been done, The Manchester Commercial Associa- 
t to-day (Friday) to consider how the interests of commerce may 
be affected by the present state of affairs. 

The provincial Steck and Share Markets have been unfavourably af- 
fected by the ministerial defeat, and for the last few days but little business 
has been done. 









































Expioston NEAR Barnstey.—The adjourned 








{| THe 
| inqueston Mor mer, 

| who was got out of the pit alive, but afterwards died, was further 
| adjourned until Monday next. The most careful inquiries have been 
| made as to the sacrivce of life by the explosion, and the exact Bum- 
| ber of deaths has now been ascertained to be 186. 
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IRON. 

[ From the Boston and American “ Railway Times.” } 
PRINTING is well called the “art preservative of all arts ;’’ but 
iron-making is the art creative of all. It is at all times and 
everywhere the grand cause and measure of civilisation—the 
motive power, mainspring and thermometer of social life. The 
more iron any nation uses, the more powerful, refined and happy 
it is. It is therefore a vital question with this new nation of 
ours how it can get the most iron, 

As to natural resources, we have an incalculable amount of 
the very best iron ores generally and conveniently distributed, 
and of fuel of all kinds required for the manufacture we have 
more than all the rest of the world put together. Our ascer- 
tained coal fields measure 133,000 square miles, and a large part 
of this coal lies above the surface drainage, whereas the coal 
fields of Great Britain measure but 11,859 square miles, and 
those of British America 18,000, and in Great Britain the cval is 
mostly below the water level. Of limestone we have abundance, 
and in numerous localities the three principal materials for the 
manufacture occur together in direct contact with the great 
thoroughfares of transportation. In natural advantages we are 
fully on a par with Great Britain, with an ability to supply the 
future wants of the world far beyond hers. 

We are only inferior in the amount of professional skill we 
possess, and the abundance or cheapness of capital and labour. 
In a country where population is nearly five times as dense, and 
where vast accumulations of capital can be had at an interest 
only half as high as that which rules here, with a vast experience 
in mining, smelting, and forging—the very cradle of the great 
manufacture—iron can still be produced cheaper than it can with 
us. Such, however, is now the world’s demand for iron, in- 
creasing faster on the whole than does the power of Great 
Britain to produce it, that it would be ruinous folly for us as a 
nation to depend upon Great Britain for our iron. We now 
stand next to her among the nations as a producer, making 
annually about 1,000,000 tons to her 3,500,000. To some ex- 
tent, however, this production depends on the duty of 20 per 
cent. ad valorem on all imported iron. The question is now 
agitated in favour of various railway corporations of removing 
this duty, at least on iron rails. 

Were we to abolish the duty on iron, or even simply on iron 
rails, the consequence might be, that a few railways would be 
sooner in operation and at a trifle less cost, but a large number 
of American establishments would have their fires put out. 
That being done, the price of iron would go up, checking all new 
railway projects and damaging all railway interests far beyond 
the temporary benefits of the free iron. 

We are not going to say that a tariff of duties was the best 
way of establishing the American iron manufacture; but that 
manufacture having been built up by means of a duty, we do 
say, very decidedly, that the duty should not be withdrawn 
while the manufacture relies upon it, unless an equivalent sup- 
port is applied. Knocking a tine healthy boy on the head is a 
very different affair from resolving to live and die an old bachelor, 
so that there shall be a boy or so less in the world. Justat this 
moment, when enterprises are on foot that will require a vastly 
enlarged supply of iron, our legislators should take special care 
that our iron establishments are not crippled. If the legislation 
under which they have managed to increase their production 
largely, at the same time that they have won a high reputation 
for its quality, is let alone, a most magnificent future is before 
them. By adding more capital to larger experience and the new 
processes which are beginning to realise a practical success, they 
will soon be able to dety foreign competition, and instead of im- 
porting iron we shall after supplying our immensely increased 
consumption have some left to export. 

The present condition of the iron interest cannot be fully 
eomprehended without reverting to the history of the manu- 
facture. 

Cast iron appears to be a modern invention, and though 
wrought iron dates back to Tubal Cain, it was a costly article 
even among the ancient civilised nations. As late as 1740 the 
whole production of iron in England was 17,350 tons a-year. 
Sweden and Russia then produced 60,000 tons per annum, half 
of which was imported into England. In 1788 the production in 
England had only reached 68,300 tons. About this period two 
inventions, the steam engine of Watt and the rolling mill 
of Henry Cort, together with his process of converting cast iron 
into malleable iron by pnddling, gave the manufacture a new 
start. he cost of production was diminished by two-thirds, or 
perhaps more. It rose regularly and rapidly to a production of 
1,000,000 of tons in 1836. At this period the great invention of 
railways created an increased demand, and the production 
mounted almost perpendicularly to the present make of three 
anda half millions of tons. It is remarkable that in all the flue- 
tuations of demand and of price, never, since the introduction 
of the steam engine, has the British production failed to 
advance. Our own manufacture has had two remarkable de- 
elines. 

From 1848 to 1852 our production decreased some 300,000 
tons a-year—three-eighths of all our furnaces and forges were 
extinguished, a destruction equivalent to that of the whole 
British manufacture in 1818, and equal to that of the whole 
world at the period of our revolution. This uniform progress of 
the British manufacture and oscillation of ours is due partly 
to the larger abundance of capital which British iron masters can 
command, enabling them to float over points of depression, and 
partly to the policy which they adopt towards us, taking advan- 
tage of the fluctuations of our tariff. 

That the British iron manufacturerers act in concert every- 
body knows. We have before usa proof in point. The Wolver- 
hampton correspondent of the London Mining Journal, wrote 
from that great iron centre on the 21st of November last, as 
follows : — 

No change for the better can be reported in the iron trade. The close 
of the Baltic ports has cut off for the present one of the chief sources 
whence orders have for some time come, and, in consequence, the supply of 
orders is very small, and the works are in many cases only in partial 
©peration, The prospect for the ensuing winter is, that the men will be 
only partially employed, and that a good deal of distress will in consequence 
he experienced, as there is no probability of an improved demand before 
Spring. The causes which have led to this depression is not difficult to 
indicate. In the year 1853, and the early part of 1854, an immense de- 
mand came from America, which was concurrent with a very astonishing 
increase in the import into that country of all kinds of British produce, 
that the exports from this country rose from £16,567,737 in 1852, to 
£25,655,427 in 1853. 

Such a sudden increase could hardly fail to be followed by a reaction; 
and the deficient crop of 1854 rendered that reaction a commercial crisis 
which was most seriously felt in America, and which was hardly lees 
severely felt in this district, The splendid crops in 1855, and this year, 
7 # greatly diminished consumption of our iron, and a reduction of 
een vnara _ est point in the United States and Canada, were expected 
peat a —- ~ extensive orders during the present year, but this anticipa- 
pers ibeanamene This district has been largely supplied with 
to — ei as long as the war lasted, and since that time for 
messi, Sede ding the countries both in the Baltic and the Mediterra- 

+ Considerable orders having also been received for Indian railways. 








From America the orders have been scanty; and the exports from the port 
of Liverpool, from which all the produce of this district for North America 
is shipped, show that, in 1854, the export of all kinds of iron, pig and 
manufactured, from that port for the United States and Canada, amounted 
to 243,148 tons; in 1855, it fell to 135,069 tons; and to the end of 
October, in the present year, it was only 113,800 tons; which, adding the 
full proportion for the remaining two winter months (during which the 
exports are likely to be less), shows scarcely any increase this year over 
the very reduced exports of 1855 

During the present year the prices of iron in America have been 
steadily declining; best brands having fallen about 5 dols., and inferior 
qualities from 7 1°2 dols, to 10 dols. during the year. In the last three 
years the make of iron in America has very largely increased ; from 1853 
to 1855, the annual production is believed to have been doubled, or to have 
increased from 500,000 tons to 1,000,000 tons, and that it is since in- 
creasing at fully 200,000 tons per annum, This increase is ascribed to 
the high prices prevailing in this country since 1853, which have admitted 
of the Americans, with their heavy duties, competing with our iron in 
their own markets. In fact, so far is this competition said to have gone, 
that native made iron, which has hitherto been confined to the region west 
of the Alleghanies, is now making its way into the eastern states, and even 
to the Atlantic ports. 

These facts have led some interested in the trade to the conclusion that it would be 
sound policy for the Staffordshire ironmasters to reduce prices next quarter-day £2 
per ton, with a view to regain the command of the American market, and to get 
rid of the competitors who are supplanting English iron in the United States. 
Doubtless, if the price of iron could be reduced to that extent for some conside rable 
period, it would ruin many of the American manufacturers, and would for a time 
open the way to a large demand for Englishiron. The policy, not to speak of 
the fairness, of such a course, however, appears open to grave question. 

On the 31st of December the same correspondent wrote 
again :— 

A considerable improvement has taken place in the demand for iron 
throughout the country. Sales are not pressed to the extent they were, 
and orders are more freely given out. The demand from the United 
States, however, has not been nearly so great as had been anticipated, for 
the last six months the orders from that quarter have been one continued 
disappointment. The American merchants congratulate themselves on the posi- 
tion of the English market, prices being just high enough to enable their own 
tronmasters to supply the market to the full extent of their production. A general 
reduction in England is absolutely necessary to prevent the undesirable extension of 
the iron manufacture in the United States. 

Now it is neither uncharitable nor unreasonable to suppose 
that so powerful a body of manufactures, occupying an insular 
position, and therefore naturally looking abroad for a market, 
should view with jealousy the iron manufacture of the United 
States. In this state of feeling they would naturally even make 
a temporary sacrifice to drown the American fires by under- 
selling. But it is doubtful whether they have ever needed to do 
this. Iron is an article exceedingly variable in its quality, 
differing in point of durability when laid on sleepers even to the 
extent of twenty years, The British people are fond of dura- 
bility, and the home consumption of British iron will, doubtless, 
always tend to use up the best quality. Therefore, in any lull of 
demand, the manufacturers will necessarily hoard up large 
stocks of inferior iron, which they may very profitably use to 
kill off the American manufacture by selling it low to short- 
sighted or speculative railway directors, At two memorable 
periods they have been specially tempted to this, by the reduc- 
tion of duties, and they are perhaps now watching to see Con- 
gress strike the first blow upon our iron works before they level 
the second—the coup de grace. 

Railway speculators know well enough that the poorest iron 
they can roll a wheel on will last long enough for them to sell 
their stock. Therefore, the cheaper they can get it, the more 
favourably can they sell out. How long the road lasts after 
that is no concern of theirs. But will Congress gratify these 
reckless and greedy gentlemen at the risk of greatly injuring if 
not destroying a manufacture equal to that of all Great Britain 
in 1836 ?—a manufacture which is sure to exceed that of all the 
rest of the world if allowed to go on unmolested a few years 
longer. 

The iron correspondent of the London Engineer of Jan. 23rd. 
does not speak quite so hopefully as wishfully of securing the 
custom of the United States. He writes :— 

“How far the demand of the United States may be influenced by the 
position which will be given to iron in the new American tariffs which is 
now occupying the attention of the House of Represeutatives at Washing- 
ton, remains to be seen, We are not without expectation that it will be 
greatly increased. The railway interest in America are making vigorous 
efforts to have ‘ railroad iron’ admitted on very favourable terms. By the 
mail of Sunday last we learn that a number of gentlemen interested in the 
new tariff bill had arrived at Washington. Those desirous of taking the 
duty off wool and railroad iron,’ it is significantly added, ‘are said to be 
well supported with funds.’ These railway men ‘go’ for something more. 
Eecouraged by the plethoric state of the States’ Treasury they are pressing 
upon Congress to procure a refunding of the duties paid upon imported 
railway iron within the past ten years. This would amount to about 

14,000,000 dollars, all coliected upon English manufactures. If, however, 
concessions of an extensively favourable character to the British producer 
are obtained, it will be only after a very severe contest. But we despair of 
many advantages being gained for articles upon which much manufactur- 
ing skill has been expended.” 

Members of Congress we hope will be able on this principle to 
discriminate between iron rails and wool. The latter is rather 
analagous to iron ore. To putting iron ore on the free list with 
wool, we presume there can be no serious objection. But iron 
rails involve a large amount of labour, both in the working of the 
iron from the ore and the enormous capital it requires before 
the production can begin. ‘I'he same correspondent, after de- 
scribing the immense interest, especially in Pennsylvania, which 
must be sacrificed to have our railway speculators fully succeed, 
says :— 

Should the efforts of the railway interest prove more successful, the 
result will be very beneficial to the British iron trade, as it will add greatly 
to the already rapidly growing demand for rails. These are one of the 
principal articles now sent over the Atlantic from the iron making esta- 
blishments of Great Britain. So rapid has been the present demand for 
this description of product, that in four days the freightage from Liverpool 
to the States has run up nearly seventy per cent! Yesterday (Thursday) 
week the freightage was %s. per ton; on Monday last it was 15s. This 
last-mentioned circumstance is also a further illustration of the value of the 
concession for which the railway men are now contending, 

Now this is enough, if there is any sanity left in Congress, to 
settle the question of a reduction of the iron duties, 

The world is commencing enterprises in which it will need 
more iron than Great Britain can supply. It is the most unfor- 
tunate crisis that could be selected for sacrificing our iron inte- 
rest. All we could pussibly gain by it would be a transient 
favour to a few companies. Under the stimulus of the European 
demand, the British manufacturers having accomplished their 
object against the American furnaces by the sale of their worst 
iron, will raise their prices a good deal more than twenty per 
cent., and make a handsome profit out of our companies, while 
in our iron halls the forge hammer is replaced by the sheriffs. 

All Europe has just awoke to the fact that it has not so 
much iron track by two thousand miles as there is in the 
United States, and of that which it has one-third belongs to the 
diminutive British isles. Russia, with less than a thousand 
miles of railway, is moving to add two or three thousand at 
once. In France, Prussia, Austria, Spain, and Italy, the exist- 





ing railways are to be more than doubled at once. The Pyre- 
nees are to be scaled, and the valleys of Spain threaded. The 
Danube is to be connected with the Levant, and a railway is to 
travel along the banks of the Euphrates to the Persian Gulf. 
Long lines of railway are projected in India. The demand 
for iron from these enterprises alone for the next year will be 
not less than 4,000,000 tons, while the yield of all Europe for 
all purposes is no more than 5,000,000 tons. In view of these 
facts it is obvious that within a year from the present we shall 
want all our iron-making resources to protect ourselves against 
the rise of prices in the world’s market. Is it wise, then, to 
knock from under the arms of our young giant the crutches 
which in a twelvemonth he will of his own accord use for kind- 
ling wovd ? 








LECTURE ON COAL MINING. 

On Tuesday evening, Mr. John Brown, mining engineer, of 
Darlington, delivered a most interesting lecture on this subject, 
at Middlesborough, by invitation from the Mechanics Institute. 
We were surprised to find a small audience—explainable to 
some extent, no doubt, by the fact that a mistake made in the 
handbills, which announced the lecture for “ Wednesday the 
3rd,” was not discovered early enough for a due and proper 
notice. It is scarcely necessary to say that the subject was 
admirably popularised, in addition to being well illustrated by 
models and drawings. Mr. Browm remarked that it was certainly 
the one which he knew most about, and with regard to which 
his opportunities for gaining information had been greatest, 
coal-mining having been his business for more than 80 years. 
He then referred to the importance of coal, not alone in its 
domestic uses, but also as the sine qua non for making our 
mountains of ironstone available for commerce, seeing that 
without it they might as well remain untouched and still be 
designated the everlasting hills. Though the demand for coal 
had grown enormously, it continued to increase at a great rate. 
Not satisfied with supplying our own country, we exported it to 
all parts of the world. In the origin of mining, the operations 
were very simple, and confined to the surface. But as the seams 
which ‘‘ cropped out” at hill sides, and in various places, 
“dipped” into the earth, it became the business of the mining 
engineer to discover the depth and extent to which they ran, 
and to devise the cheapest and best means of reaching the seams. 
Incurring a small expense before risking a larger, the engineer 
bores with a colossal auger to depths varying from 50 to 150 
fathoms. The position being in this way ascertained, shafts 
are sunk in such a position as that the water shall run to the 
foot and be readily pumped out. Some of these shafts cost an 
immense sum,—one of them not less than £300,000, This part 
of the lecture was made particularly interesting by the exhi- 
bition of sections and plans of various collieries in the north— 
Elswick, Black-boy, Etherley, and others—a small steam-engine 
showing the mode of pumping, and models of coal workings 
illustrative of operations underground. Mr. Brown then noticed 
the uses of an upcast and downcast shaft in ventilation, and 
with reference to the dreadful explosion near Barnsley remarked 
that as the seam was thick the accumulation of carburetted 
hydrogen would be very large and would explode with all the 
force of a thousand gasometers. Until the invention of the 
Davy lamp, boys carried a small steel-mill (of which he showed 
a specimen) before the miner, and this by striking against a 
flint in its revolutions emitted a shower of sparks, which was 
the only light the miner had. The Davy lamp, however, gave 
both light and safety, for whilst the openings in the wire gauze 
—550 in a square inch—admitted air and gas, no flame could 
pass to the outside. Carbonic acid gas, however, was a more 
treacherous and fatal enemy, For every,miner lost by an explosion 
thousands had been killed by this horrid choke-damp. After 
describing the symptoms it produces, and also adding some 
particulars of coal stratification —the highly-corbonised coking 
coal in the low seams, and that best adapted for household 
purposes in the upper—Mr. Brown concluded with some 
excellent practical advice to the working men of whom his 
audience was principally composed.  Instituting a striking 
analogy between coal-workings and the human mind, he asked 
them honestly to ascertain for themselves how far explorations 
had gone on,——what success had attended the winning, whether 
they judiciously used the Davy-lamp of reason, how they should 
deal with quicksands and other hindrances, and how to turn 
what they had secured to the best account, He reminded them 
that there was no excuse for ignorance or inactivity in these 
days, remarking that a few years at school were not all that a 
man required, but that he was best taught who taught himself, 
—Thanks were presented to Mr. Brown by the chairzaan (Mr. 
Gilkes) on behalf of the meeting.—Darlington and Stockton 
Times. 





REAPING MACHINES. 
Dvrine the last fifty years upwards of two hundred patents 
have been taken out in this country and in America for reaping 
machines. 

If we imagine, as a very moderate computation, that each 
inventor bestowed, on an average, six months of careful con- 
sideration on the subject of his patent, we have an aggregate 
equivalent of one man power of excogitation for a whole century 
without intermission, and that, too, with all the ardour and en- 
thusiasm usually displayed by inventors during the six months 
preceding the specification of their patents. From the nature 
of the case, this unit of cogitation must be supposed as fresh, 
vigorous, and unwearied in the last six months of the century as 
he was in the first. If mere scheming alone were capable of 
accomplishing the end in view, it must surely be admitted that 
there has been ample time to give it a fair trial. It ought to be 
remembered, however, that during this century of incessant and 
unwearied thinking and scheming, there has been the inevitable 
drawback of a memory incapable of recalling, in general, more 
than the events of a single twelvemonths, so that there was 
little or no accumulation of mental exertion. Had each of the 
two hundred inventors who have attempted to produce a perfect 
reaping implement been acquainted with the details of what 
had been done before his time, and had started from this point 
in his endeavours, it is extremely probable that long ere this 
time the problem of applying horse labour to reaping would 
have been satisfactorily disposed of. 

There are two very cogent reasons why the application of 
horse labour to the reaping of cereal crops should be an agri- 
cultural desideratum. 

In the first place, human labour is, from the severity of the 
muscular exertion required in reaping, very much more expen- 
sive than horse labour. And in the second place, the supply of 
human labour for harvesting purposes is limited in extent and 
uncertain in the supply. Under certain conditions of the wea- 
ther and the crops it is sometimes desirable that the reaping 
should be executed with the utmost promptitude, a few days 
delay sometimes occasioning serious loss and damage; in such 
cases it is not easy to procure the necessary amount of human 
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TABLE OF THE FORMS AND MOVEMENTS OF THE CUTTERS OF REAPING MACHINES. 














; CUTTERS WORKED 
BY HAND. 


RECTILINEAR MOTION. 


CIRCULAR MOTION. 








| SALMON. 
BEDFORDSHIRE . 1807. 





ie SIT Te 


RECIPROCATING. ano ADVANCING. CONTINUOUS AND ADVANCING. 
| | } 

PITT. | BUDDING. | 

STACEY. PENDEFORD.I786. | GLOUCESTER.IS€0. | 





MIDDLESEX. 1852. 





v 








OCLE 
ALNWICK. 





1822. 


DRAY. 
LONDON. 1852. 











| yyy 


cE 











Seal 





ART NTTIn 
AARAA P 
01:0 2. ry = ; ] bs 
anes 8 PALS eT THe | H 
AIDS WAIN | 
PLUCKNET T. 
KENT. 1805. 









D999). 
= 2999989 ’ 
a9 IW0P9F D099 
9999 pIWII D8P9008 





| . 
| CIBSON. 





NEWCASTLE.1846. | 











JS & 


MEARES. 
SOMERSETSHIRE. 1800. BELL. 
SCOTLAND. 1826. 
\ 





MS2.CORMICK.U.S.A. Gc 
BROOMAN.LONDON. 1852. 








a i ll 
PSFK 


SCOTLAND.ISO5. MANCHESTER. 1549. 





LADSTONE. WHITWORTH. 





A —_, } 

















ADVANCINC ONLY. 





ANCIENT ROMAN. U.S.A 


MANNINC. 
1831. 


POOLE. 
LONDON.1852. 














penne. 


























ESTERLY. HUSSEY. CROSSKILL. 
| ULS.A. 1844, U.S.A . 1833. YORKSHIRE . 1852. a | 
| 
h a My 
n A RS % 
ee | | a) ., é | 
! | — haan casein 
| BLAIKIE. M£ CORMICK. DRAY. SCOTT. | MASON. 
GLASGOW. 1851. U.S.A. 1834, LONDON. 1852. ORMISTONE. ISIS. | IPS WICH. [852. 
fener 1A | 




















SIDELONGranoADVANCING. 


LILLIE. 
MIDDLESEX .1847. 








RUNDELL. 
U.S.A .1835. 


WRAY & SON. 
YORKSHIRE. 1852. 


























NS -_— 





EX ALL. 


a 
m 
- 
o 
z 
re) 
oo 
= 


Ms CORMICK.U,S.A. 
BROOMAN, LONDON.IS50., 


Batre tate GR 
£ ee | ~ 
i 


HUSSEY. 
MANCHESTER. 1852. U. 











ore 


(nYoYoYoyYoy | 














DEANSTON.ISII. 








BAILEY. 
S.A. 822. 


WINDER. 
LONDON. IS5I. 


SMITH. 


DOBBS. 














GOMPERTZ. 
LONDON .1S852. 





TROTTER. 
SUNDERLAND. IS5I. 




















labour for the purpose at the exact time and place where they | 


are wanted. 

The harvest labourers are ouly required for a few weeks in 
the autumn, and have not only to be conveyed from a distance, 
but to be, in a certain sense, supported during the interval when 
they are not wanted. It is absurd to imagine that the farmer 


has only to pay for the number of days during which the | 


reapers are employed in cutting his crops; he has also to pay 
for the necessary amount of labour being at his disposal when 
and where he requires it. 
for the reapers all the year round, either in ploughing, harrow- 
ing, manuring, &c, this source of wasteful expenditure would, 
of course, be avoided. But since he uses horses for these gene- 
ral purposes, he must also apply horse labour to reaping. If he 


choose to employ human labour, he must be content to pay for 
the short time he requires it a price sufficiently high to enable 
the labourer to come to him from a distance, and to give up 
other employment. 

The migratory bands of Irish reapers who cross the Channel 
every season, are eagerly caught up and engaged by English 
farmers, at wages which enable Paddy to live in comparative 


Could he find profitable employment | 


indolence till the next crop becomes ready to be cut. In this 
ease, unquestionably, England’s strait is lreland’s opportunity. 
The history of the reaping machine is a good exemplification of 
the axiom—that practice is perfected theory. The various 
schemes proposed by inventors have, as already hinted, been 
sufficiently numerous; but, with three or four exceptions, they 
have nearly all been failures. The successful forms have not been 
so much the result of inventive genius as of matter of fact trial, 
and experience suggesting the most efficient methods of pro- 
cedure. 
| estimated by what it has cost in producing or inventing it as 
| compared with what it saves ; taking into account all the labour 
|and research expended, not only by the last improver or 

successful inventor, but also what has been expended by all those 
| who have prepared the way for the last or finishing touch to the 
combination or contrivance, it would be seen that in such cases 
we have to pay what must be considered an equivalent for the 
| labour which it saves. The proverb which says that good things 
| are slow of growth, has a reference to this idea. In fact, good 


or useful inventions always represent the accumulated labour | 


bestowed upon them ; and it is a most pernicious mistake to 


If the value of any machine for saving labour were | 


| suppose that they can be improvised without an expenditure of 
labour proportionate to the value of the ends which they are 
intended to serve. This view of the value of new inventions 
may not be palatable to a certain class of schemers, who imagine 
that valuable inventions are to be had as prizes in a lottery 
but we are convinced that what we have stated is the true con- 
dition of the case. One man may now, by means of a steam 
engine and power loom, do the work of 100 men in the days of 
| hand-loom weaving; but how many men, and how long have 
they been engaged in inventing the steam engine and power 
loom? When we come to think of it, these labour-saving 
machines have been paid for in the coin of hand effort to the 
utmost extent of all they have yet accomplished for the benetit 
of the present generation. It may seem to have required a 
small effort on the part of James Watt to apply the separate 
condenser to the steam engine, but it took a great many thousand 
years to produce a Watt and endow him with the fitting know- 
ledge for this simple art. Mr. Bennet Woodcroft has done a 
great service to agriculturists in the publication of his com- 
| pendium of the specifications of British and American patents of 
| reaping machines. 
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An inspection of the table (see preceding page), which has been 
condensed from Mr. Woodcroft’s work, will give more informa- 


tion concerning the origin and history of the reaping machine | 
than could be conveyed in a very considerable extent of mere | 


letter-press, Although the forms there given have been selected 
as the most characteristic of the several classes to which they 
belong, they represent a mere fraction of the whole number 
which have at one time or another been attempted by different 
inventors. This analytical table has been arranged solely with 
reference to the nature of the movements of the cutters, although 
the chronological order has been observed in the disposition of 
the forms which have been assumed by the same kind of move- 
ment. 

The sickle appears to have been in use from the earliest times, 
as is evident fri m some of the bas-reliefs upon Egyptian monu- 
ments where reapers are represented as using sickles, some with 
smooth and others with serrated edges. Although not in use 


at the same early period, the scythe appears to have been long 


known to the Chinese, in a modified form peculiar to that | 


Singular people The next form in chronological order was a 
contrivance which appears to have been in use in ancient Gaul, 
and has been described by Pliny and others a8 early as ap. 50. 
This was the first machine to which the labour of cattle was ap- 
Plied for reaping grain 

cart on two wheels, to which an ox was yeked by two shafts, 
with his head towards the cart, which is driven against the 
standing corn. The front of the cart is furnished with a project- 
1ng row of spikes, disposed like a comb, and so arranged that the 
straws are allowed to pass between the teeth while the heads are 
stripped off and fall into the cart, leaving the straw standing. 
A modification of this contrivance appears to have been re-in- 
Vented in Australia in 1845, and is described in glowing 


| for one of the Yankees. 


The contrivance in question consisted ofa | 
| comb seizes hair. 
| by the motion, drawn through the comb, until the head, or part | 
















language by Mr. Wilkinson, in his Working Man’s Handbook to 
Australia :— 
“Tt is a true saying that ‘ necessity is the mother of inven- 
tion, and so it was in this case particularly, for in 1845 | 
appeared a machine invented by Mr. Ridley, a colonist, and 
manufactured in Adelaide, which, being driven before bullocks 
or horses through the standing corn, plucked off the ears, beat | 


| 


the grain from the husk, then, winnowing it as it went along, 
turned it out into bags at the other end of the field ready for 
the market. This was all performed very rapidly, and at an ex- 
pense of about seven shillings per acre Within the last few 
weeks I have seen an American publication which mentions this 
same useful machine, and takes all the credit of the invention 
Her Majesty and Prince Albert have 
been pleased to express to Mr. Ridley their admiration of the 
value and importance of this invention, and the Royal Agri- 


| cultural Society of England have also very much admired and 


ap} roved of it” 
A more detailed description of this resuscitation of the Gallic | 
reaping machine at the antipodes is given in Chauncy’s Guide to 
South Australia :—“ It is something like a cart, pushed forward 
by two horses instead of being drawn. In front of this | 


| machine is a very large steel comb, which is pushed forward by | 


the horses, and seizes the straw of the wheat as an ordinary | 
As the machine moves forward the straw is, | 


containing the grain, is caught in the comb and dragged upwards | 
towards the mouth of the machine. From the peculiar dryness | 


| of this climate the wheat sheds (as it is termed) very easily, that | 


is, the corn or grain falls very readily out of the husk; indeed, 
s0 much so that wheat cannot be reaped here in the usual 
manner without considerable loss from the shedding. 


“ As soon therefore as the head of the wheat is caught in the 
comb, the grain is, as it were, combed out, and falls down the 
comb into the mouth of the machine; that part of the head of 
the wheat which does not get through (which is too fine to 
admit it until the grain has fallen out of it) is ultimately dragged 
up to the mouth of the machine, when it is knocked off by an 
apparatus like that of an ordinary thrashing machine; and the 


| wheat is then thrashed in the same manner as in other thrash- 


ing machines, whilst the rapid advance of the machine creates 


| a strong draught, by the aid of which the corn is winnowed. 


The straw is left standing; so much of it as is required for 
manure, &c., is mown, and the remainder is burnt,” 

This machine is not represented in the table, but the 
American form of it by Easterly, with the date 1844, is given. 
Easterly’s contrivance differs from Ridley’s in having a smooth 
edged knife in place of the comb. It is thus described in his 
specification :—This is for an improvement in that kind of ma- 
chines by which the heads of the plants only are cut off, and the 
straw or stocks permitted to remain. The box which receives 
the grain is supported on wheels, and is provided with a per- 
manent knife in front, and a rotating reel with beaters which 
carry the heads of grain up against the permanent knife to cut 
them off. There have been what may be termed sporadic 
developments of the same idea which have sprung up in regions 
widely separated, and where there could be nothing but the 
necessity of the case for the similarity of the means adopted. 

In the year 1780 the Society for the encouragement of Arts 
and Manufacture proposed to give a gold medal or £30 as a 
premium for the best machine for reaping wheat. The result 
of this offer was a plan professedly based on the description 
given by Pliny of the machine used in Gaul. Mr. Pitt, of Pen- 
deford, however, arranged the combs on a drum, as shown in 
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the fizure in the table, under the date 1786. This effort of 
origina! idea has not keen of much value, and appears to have 
died out like a withered branch. A similar fate appears to have 
befallen the plan of using a revolving cutter applied hor 











tally, which, although tried as early 
after undergoing a great number of modifications, 
successful of which (that of Smith and Deanst« 
acknowledged to have been at best, but a faiure. : 

Whatever diversity there may be in the subordinate details 
of those reaping machines which have received the stamp of 
public approval as efficient implements at the present day, 
there is one point in which they all show a similarity of design 
indicating that, in particular at least, the correct principle 
has been hit upon — viz. reciprocating knife with fixed 
fingers. The first approximation to this form was made 
in Bedfordshire, by Salmon, in 1807; but in this instance the 
cutters were a series of shears, of which the under halves 
were at rest while the upper halves reciprocated by a frame 
attached to a crank The next in order is that of Mr. Ogle, 
of Alnwick, in 1822, who has perhaps the best claim of 
all to the invention of the modern reaping machine. Ogle 
was a schoolmaster, and not much of a practical mechanic, le 
appears, however, to have had a very clear idea of what was 
required and got two friends of his, Thomas and Joseph Brown, 
founders in Alnwick, to construct a model of the machine for 
him. This reaper was found to work satisfactorily, but the 
country people, fearing that it might be the means of depriving 
them of employment, threatened to kill Mr. Brown if he per- 
severed in the attempt. Ogle’s machine contained all the essen- 
tial features of the modern reaper, although the method employed 
for giving a reciprocating motion to the knife displayed rather 
more ingenuity than was required Subsequently, Mr. Ogle went 
to Chichago, and, no doubt, carried his ideas »vlony with him, and 
where they appear tu have borne fruit, as will presently be shown. 
In 1826 Bell attempted to construct a reaper, which has since 
obtained some notoriety. The cutting part of it was only, how- 
ever, a modification of that which had been previously introduced 
by Salmon in 1807, viz. the combined action of a number of 
shears. The one feature of Bell’s, which has remained in use 
and which experience has proved to be-good, is the method of 
side delivery by a revolving web of cloth. The machine has 
been modified by Crosskill, and now constitutes one of the most 
effective reapers we are acquainted with, but the shears have been 
discarded, and the reciprocating knife has been adopted in its 
place. 

After Bell’s machine had been tried and laid aside, Mr. Manning, 
of New Jersey, U.S., took out a patent in 1531 for a reaper with 
reciprocating knives and fixed fingers. If this machine was not 
derived from Oyle’s, who, it must be remembered, was now in 
America, after having invented and tried a similar machine at 
Alnwick in 1822, Manning must be allowed to be the most 
original inventor of all, for the machine he patented is a decided 
improvement on Ogle’s. What, however, shows that Manning 
was scarcely likely to have invented the whole of his contrivance, 
and that he was most probably indebted to Ogle for the idea of the 
reciprocating knife, is that in the same specification he mentions 
that he intends to construct machines “ in which the eutters shall 
be made to revolve instead of traversing.” 

The next inventor is also an American, Hussey, who has given 
his name to a favourite machine in extensive use in this country, 
and which forms the subject of illustration on the adjoining page. 

In all essential features Hussey’s specitication of 1883 is similar 
to that of Manning's, so much so, that it is difficult to see upon 
what grounds Hussey was enabled to obtain a patent. The only 
thing at all new in his arrangement is the use of a double guard 
to the knife frame. in place of the fixed teeth, or fingers, which 
had been described by Manning A number of minor modifica 
tions have since been made in the form of the teeth of the cutting 
bar and in the arrangement of the fixed fingers, as may be seen by 
a reference to the table, but none of them are of suflicient import- 
ance to call for further notice at present. 

To understand exactly the point of development to which the 
reaping machine had arrived at this date in America, the follow- 
ing quotation from Hussey’s specification will be useful, as 
furnishing a point of departure for the other modifications of 
it which have since Come Into use :—“ Ist. The strai ht hori 
zontal saw with the teeth sharp on both sides, for cutting grain, 
2nd. The guards forming double bearers above and below the 
sow, Whereby the cutting is made more sure, whether witha 
sharp or a dull edge, the guards at the same time protecting the 
saw from rocks or stones, or other large substances it may 
meet with. 8rd. The peculiar construction, that the teeth of 
the saw may run free, whereby the necessary pressure and 
consequent friction of the corresponding edges cutting together, 
as on the principle of the shears, may be avoided. 4th. The 
peculiar arrangement by which the horses may be made to go 
before the machine and the general arrangement of the parts, 
as above described.” 

After Hussey, in 1833, comes M‘Cormick, in 1834. The main 
operating parts of his machine are founded on those of Manning 
and Hussey. The following isa part of his c!aim :-—* My claim is 
to the arrangement of the several parts so as to constitute the 
above-named machine. And I particularly claim the cutting by 
means of a vibrating blade, operating by a crank, having the 
edge either smooth or serrated with teeth, either with stationary 
Wires, or pieces above and below, and projecting before it, for 
the purpose of staying or supporting the grain whilst cutting ; 
or the us ng adouble erank, and another blade or vil rating bar, 
as before described, having projections before the blade or 
cutter, on the upper side, both working in contrary cirections, 
thereby lessening the friction and liability to wear, by dividing 
the motion necessary to one between the two.” 

From this point up to 1851, when these machines were first 
brought to the notice of English agriculturists, in the Great 
Exhibition in Hyde-park, several minor improvements were 
effected Ly both Hussey and M’Cormick. Since that time, Dray, 
Crosskill, and others bave also, from time to time, made addi- 
tional improvements on some of the details. In its present 
condition the reaping machine has arrived at comparative per- 
fection as far as the cutting part is concerned. The great object 
now appears to be to get an eflicient and simple means of dis- 
posing of the grain after it has been cut. As is usually the case 
when any mechanical combination has not been sufficiently 
worked out, the means adopted by different inventors for 
delivering the grain present considerable diversity of arrange- 
ment. 

On a future occasion we intend to give some details connected 
with the different methods which have been put in »ractice for 
effecting « convenient delivery of the cut grain from the 
machines. 

Dray’s Champion Reaper is illustrated in the preceeding 
page. As before stated, this machine is founded upon Hus- 
sey’s Patent, but has undergone several impro ements by 
Mr. Dray. The extreme simplicity and cheapiess of this 
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machine have long recommended it to the favourable notice of 
egriculturists ; aud the latter quality is associated with the very 


important advantage of the machine being little liable to get out 


ly as 1805 by Plucknett, | 
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the | of order, or to damage from accidents. The simplicity of the 


working parts also enables it to get through the work with less 
loss from friction than the complexity of most other reaping 
machines admits of | We can hardly be expected to pronounce 
an opinion on the comparative merits of reaping machines, since 
farmers themselyes have by no means arrived at anything like 
2 common agreement in this respect; we can only discuss the 
: sh the machines of 
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mechanical arrangements which disting 
different makers As to their efficiency in the field, that is a 
matter which belongs to agriculturists alone. We have no 
hesitation whatever in saying, that we regard Dray’s Hussey as 
by far the simpler, strongest, and, mechanically speaking, the 
most efficient arrangement for the purpose of reaping, although 
it may be questioned whether other machines are not betier 
adapted to the combined purpose of reaping and mowing. 

In cases where the crop is not required to be laid in the 
swathe, but is in a condition to be bound up and put into 
stooks, the method of delivery peculiar to Dean’s machine gives 
it an advantage which no other reaper possesses, since the 
grain is collected upon the platform behind the cutters 
into convenient masses to form bundles, and then tipped off the 
platform in a condition which saves the binders the trouble of 
gathering it, as they are obliged to do when it is laid in the 
swathe. Another advantage is, that by there being no gathering 
or tumbling ofthe grain after it has been cut, there is conse- 
quently scarcely any scattering or shedding of the ears, and 
little or nothing is left for the horse rake or gleaner. 

Fig. 1 shows a plan of the reaper, in which A is the driving 
wheel from which the motion is communicated to the cutters. 
a, a, is the axle of the driving wheel. B is a spur wheel on 
1 within the periphery of the 

} 









the axle (a, a), and contained 
driving wheel. C is a pinion also within the periphery of the 
driving wheel. > a bevel 
wheel & gearing into the bevelled pinion E, which i ed upon 
the cranked shaft E L. FG is the connecting red which gives 
tue reciprocating motion to the knife, a complete view of which 
is given in Fig. 4. On the outside oi the bevel wheel & there is 
a jointed lever aud bearing which carries the outer extremity 
of the axle of k, and which by means of a handle within reach 
of the man who guides the machine (seated upon the box over 
the driving wheel), / can be thrown out or into gear with E 
and allow the cutters to be stopped at pleasure, while the 
driving wheel A continues to revolve as the machine progresses 
The platform S It behind the cutters is hinged upon an axis in 
its centre, as shown in the small figure, thus :— 





The pinion C has on the same : 





When a sufficient quantity of the cut corn is collected on the 
platform, the attendant, who is provided with a rake for the 
purpose, tilts it backwards so as to deposit the bundle in rear 
of the machine, where the binders are ready to receive it and 
place it in stacks. 

Fig. 2 is a side view of the machine, the same letters referring 
to the same parts, 

Fig. 3 shows the small wheel on the other 
arrangement by which the machine is raised or lowered so as to 
cut the straw at different heights from the ground as circum- 
stances may require, by means of the handle W, which forms 
part ofa lever in which is the bearing of the small wheel T. 
The position is retained by means of a binding screw and clamp 


side and the 





in the slotted segment V. 

Vig, 6 shows one of the fingers and a tooth of the knife on a 
larger seale. Fig. 6 is a side view of the same, showing the way 
in which the knife is enclosed and protected by the double form 











of the guard or finger. 

To prevent the jarring which would otherwise take place 
from the rapid oscillations of the knife, there isa balance weight 
attached to the cranked shaft E L. This balance weight is in 
the form of a cylinder placed eccentrie to the shaft. 

We hope to give an illustration of Burgess and Key’s Reaper 











in our next number. 


THE SEWAGE QUESTION. 

By W. Bripces Apams, 
Ler us begin at the beginning. The first question to ask is— 
What is sewage? It is compounded of many things. In Lon- 
don, for example, it is rain water, carrying with it the abrasion 
of the street surfaces, the smaller surface matter washed up 
between the joints of the paving, mixed with animal manure, 
some vegetable refuse, some soot, and other matters—the water 
used in cooking, with some portion of fat, gelatine, and vegetable 
extract—the water used for washing the body, clothing, floors, 
and dwellings, generally mixed with small animal and other 
particles, ealled generally dirt, tovether with the particles of 
soap; the water running from manufactories, as tan-yards, 
breweries, chemical works, gas and other works, mixed with 
mucilages and chemical matters, and lastly human iiwces and 
urine. 

limewas in London that a heavy penalty was laid on any one 
opening a communication between a privy and the sewers. Con 
sequently in those days there was no fecal matter in the 
Thames, and fish could live in all parts of it. A great practical 
fact, worthy of note. In those days there were no gas works 
and few chemical works, and we may, therefore, draw the infer- 
ence that if the gas works, and chemical works, and closets, 
were still prohibited from discharging their contents into the 
sewers, the Thames might still be as pure as needful, and 
might be stocked with salmon to any required extent, and the 
plumage of the swans near London might be as cleanly as those 
of a woodland lake. 

Upon Lord Palmerston’s showing, “dirt is only matter in a 
wrong place” And it is clear that gas water and chemical 
refuse have no business either in the sewers or the Thames, 
but should be otherwise provided for. All other matters, save 

uly the twees and urine, might be allowed to tlow away in open 





drains, or covered surface drains, to the river, without the 
necessity of deep sewers, unless to provide for storm waters, 

The invention of the water-closet was an admirable plan to 
wash clean and without trouble, all closets and drains in rich 
men’s houses, situated on upper levels. The pollution was 
apparently lost; the “ matter in a wrong place” was practically 
infinitesimal. But, as time rolled on the matter increased with 
the extension of the closets, and began to demonstrate on lower 
levels, that it was not lost, and finally it shows itself so distinctly 
in the pollution of the river, that it has become an almost 
national evil. 

During Mr. Chadwick's guidance of the Board of Health, the 
niania for the “ water transport” of sewage reached its height. 





| in three months would be about three cubic feet. 








Dilution and more dilution was still the ery, forgetting that a 
pound of feces was capable of contaminating thousands of 
gallons of water in the general receptacle of the Thames. And 
if the feces, urine, and other pollutions of London are earried 
to the German Ocean the salt water there will refuse to mingle 

ith them, and will spread them along the beach a pestilence to 
the whole neighbourhood, and with the odours borne inland on 
the then insalubrious breezes of the sea, the effect being similar 
to that on the seamen of African coasting vessels from the 
swawp malaria of the Atlantic seaboard. 

Taking boat once to board a steamer in the Bay of Cadiz my 
umbrella dropped into the water. It was fished up with a long 
slender boat hook, and when I saw it I bade the men drop it 
again. It was coated with black slimy mud of intolerable 
stench— sewer pollution—which I was informed constituted a 
bank many feet in depth, and probably had commenced its 
stratum with the earliest peopling of Spain, and which all subse- 
quent conquests by Romans, Moors, and other conquering 
people had served to thicken. And this same Bay of Cadiz is 
exposed to the whole wash of the tidal wave of the Atlantic 
aud every storm that blows, so that in nine trips out of ten the 
passengers going by steamer from Cadiz to Port St. Mary are 
sea-sick, 

Every one who has visited Marseilles knows what it is to hold 
his nose when an entering steamer paddles up the black mud 
from the inner harbour, the cess-pool of bygone and succeeding 
ages. 

Most of our sea immigrants know how the beaches of Hastings, 
Brighton, Dover, and other “ watering places,” hug the sewage 
as though loth to part with it. 

And throughout the world the artificially raised sites of cities 
sive evidence that more matter has been brought into them 
than has been taken away. How much of this is “ matter in a 
wrong place ”—facal residue—is worth inquiry. How far the 
perennial plagues of Eastern cities may be due to animal and 
tvecal interment of unchanged substances, opened out from time 
to time, may also be worth inquiry. How far it may be ulti- 
mately worth while to dig up their guano deposits of the old 
world as weil as the bird guano of the West, for agricultural 
purposes, is also worth considering. 

In dealing with the question of urine and faces, the first thing 
is to keep their bulk as small as possible. Having regard to the 
manufacture of guano from sewage, there is something absolutely 
ludicrous ia first mixing it with enormous quantities of water to 
be afterwards evaporated. 

Our French neighbours have constructed closets for the ex- 
press purpose of separating the fluids from the solids in the act 
of discharging. They say—and apparently with logic—that 
matter which Nature has s vecially provided to keep separate 
in the human body should not be mixed when out of the 
human body; and their chemists say that this mixture produces 
the most poisonous kind of putrefaction, so that an edict of 
the police provides for its separation in cesspools as far as 
possible. 

No sane man can dream of any sudden alteration in treating 
the closets of London ; but it is clearly worth inquiring into the 
possibility, and our first consideration is the question of quan- 
We will assume the population to be three millions of all 








tities. 
ages. 
It appears, from the tables of the best authorities, that the 
average daily weight of the fresh faeces of each individual is 2} 
ounces, and the average daily weight of urine is 36} ounces. 
This, in round numbers, would be 1 |b. per week for each person, 
or 52 lb. per annum of feces, equal in bulk to about one cubic 
foot. 

The urine would be, in round numbers, 16 Ib. per week for 
each person, equal to say 13 cubic feet per annum, in bulk, or 
about 83 gallons. 

Thus the weekly amount of feces would be 1,340 tons, or 
57,620 cubic feet ; or about 70,000 tons per annum, or 3,000,000 
cubic feet. 

The weekly amount of urine would be 24,428 tons, or 771,400 
cubie feet ; equal to 1,114,256 tons, or 50,113,216 cubic feet per 
abhum. 

If the urine can be kept free from mixture with feces or 
water, it may be easily run off into cisterns, barrelled up, and 
very profitably transported by railway to agricultural districts. 

The feces are of comparatively little value for agricultural 
purposes, and the annual quantity is equal to about 46,670 cart 
loads, or 900 cart loads per week, or 130 ewt. loads per diem. 
Reckoning each cart to make three journeys per diem, 45 carts in 
constant work would be equivalent to the removal of all the faeces 
of London without polluting the river. 

What to do with them? No difficult matter. Over all steppe 
and prairie lands the world over, dried animal feces constitute 
fuel, and hence the name of “ buffalo chips.” The constituents 
of human feces are not less combustible. The obvious method, 
therefore, is to charge the gas retorts with them, and, by the 
application of heat, sulphuretted and carburetted hydrogen will 
be evolved, the residuum a cinder, being to a great extent 
animal charcoal, very valuable in the arts of metallurgy. The 
gas may be applied for all the purposes of gas, but especially for 
welding and smelting and heating baths and washhouses, if 
objected to for lighting the streets and roads, by those persons 
who do not recognise the truth of Lord Palmerston’s saying~ 
that “ dirt is only matter in the wrong place.” 

Obviously as London is constructed there is no present provi- 
sion for the needful separation; none for getting access to the 
cesspools, and so we must go on suffering, change being gradual. 

But we shall not get the evil remedied till we understand that 
all receptacles for the excretion of food must be at least as 
accessible, and as clearly and open to examination, as our safes 
and wine cellars the receptacles for the food itself. Good house- 
wives forbid * slut holes.” 

In constructing closets without water the arrangement must 
be such as to separate the fluid from the solid by a diaphram. 
To prevent gaseous odour from arising two processes may 
used—first, a chemical absorbent ; and, secondly, and inch or 
two of fluid oil floating on the surface, through which both fluid 
and solid will pass, and be thus hermetically sealed. Probably 
a gallon of oil at about 3s. would be required once in three 
In a family of twelve persons the total solid produce 
i If made to fall 


into a cast-iron retort built into a furnace it would take scarcely 


months, 


any trouble, and only a few hours of a night once in three 


| months to burn a few coals and utterly destroy it, burning the 
| gas evolved at the same time. 


There does not really appear to be any difficulty if the closets 
be neatly and mechanically constructed, and the feces, urine, 
gas, water, and similar matters being once separated from the 
sewage, it is obvious that it might all be permitted to run Into 
the Thames by surface drains of no greater depth than sufficient 
to prevent storm waters from inundating the streets. If this be 
80, it is obvious that costly sewers might be dispensed with 
when the education of the inhabitants on the question shall be 


completed. 
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ABSTRACT OF PAPER ON SUBMARINE ENGINEERING. 
By Masor H. B. Szars. 
Joun Hawksuaw, Esq., F.R.S., in the chair. 

In the paper which I have prepared for the Society this evening, 
my purpose will be, not to enter into a dissertation on the 
various appliances which may heretofore have been used for 
facilitating subaqueous operations, but to confine myself more 
particularly to some of the advantages which experiment has 
proved may be derived from the use of machinery, constructed 
on a comparatively new plan. 

The grand principle that air in an enclosed and inverted vessel, 
presenting a horizontal surface, will resist the entrance of water 
into that vessel, provided the air is of the same density as the 
water, is the principle which first determined the use of the 
ordinary diving-bell, an instrument now so often used in the 
preparation of foundations, and the subsequent erection of works 
under water. 

In localities where the “coffer dam” is inadmissible, either 
through the cost or difficulty of construction, the ordinary sus- 
pended bell, pendant from a carriage at the surface, affords the 
necessary means for adjusting the work in such a manner as the 
engineer may desire. It has been suggested, too, to use the 
ordinary submarine armour or dress for the adjustment in place 
of the stones of a work, which have been previously fitted at the 
surface. 

In suggesting a new mode of operations, by which suspensory 
action may be entirely avoided, it would be impolitic to denounce 
the methods just mentioned, as being behind the age, since each 
would undoubtedly have its advocates, who from practical 
operations would acknowledge the advantages derived by its use, 
and perhaps look unfavourably on any innovation. No servant 
can be so humble, that, performing his duties well, though 
slowly, his services should not be recognised. 

The Dover breakwater is an instance of the thorough efficiency 
of the ordinary bell, yet at the same time by its use the progress 
of the work has been necessarily slow. 

The plan submitted in this paper for accomplishing, as it is 
confidently asserted, a larger amount of work in a given time, 
and at a less cost than by present means, is not a mere fancy, 
brought forward as a theory which cannot stand investigation 
and the application of practical knowledge to test its merits; 
but it is boldly placed before you, challenging the most rigid 
investigation of its qualities to secure the desired advantages of 
cheapness of construction and saving of time. 

The principles involved in the machinery now presented to 
you, have all been thoroughly and practically tested; not in a 
single instance, but by months and years of careful investigation, 
going cautiously forward, taking the suggestions of nature as the 
guides to avoid the dangers and difficulties which are placed in 
the path of those who venture to step beyond the apparent 
bounds, which she herself has raised, to bar man’s progress 
towards her mysteries. 

The Nautilus machine, which is presented to you as the 
instrument for overcoming many of the difficulties inherent to 
the nature of subaqueous operations, possesses among others the 
following qualities :—It is entirely independent of suspension ; 
its movements are entirely dependent on the will of those within 
it, and without reference to those who may be stationed without ; 
it possesses the power of lifting large weights, per se, and at the 
same time is perfectly safe, by common care, in its operations,— 
this latter the greatest desideratum of all. These advantages 
must, I think, strike all,as combining those requisites of success 
which have been always wanting in the present known means for 
constructing works under water. 

The form of the machine is not arbitrary, but depends entirely 
on the nature of the work to be performed, adapting itself to the 
various circumstances attending any given position. By refer- 
ence to the illustrations (see next page) you will perceive that 
when at rest, its displacement of water being greater than its 
own weight, it must float at the surface. Entering through a 
man-hole at the top (which is closed either from the inside or 
outside), you descend into the interior of the machine, portions 
of which are walled off on either side, forming chambers; these 
chambers are connected at or near the bottom by a pipe a, a, 
which opens by a cock b, outwards. to the external surrounding 
water. An opening in the bottom of the machine of variable 
dimensions is closed by a door or doors, susceptible of being 
opened or closed at pleasure. The chambers X, X, are likewise 
connected at top by aa smaller pipe c, c, which opens through 
the top of the machine, and to which opening is affixed a flexible 
pipe, with coils of wire spirally enclosed. Branches on this latter 
pipe d, d, allow also communication with the larger or working 
chamber. 

At the surface of the water, placed on a float or vessel for the 
purpose, is a receiver of variable dimensions, to which is attached 
at one end a hollow drum or reel to the barrel of which is affixed 
the other end of the flexible pipe a, leading to the top of the 
Nautilus. At the other end of, and in connexion with the 
receiver is a powerful steam air-condensing pump. This combi- 
nation represents the Nautilus machine as adapted to engi- 
neering work, 

As to the modus operandi.—The operator, with his assistants, 
enters the machine through the top, which is then closed. To 
descend, the water-cock } is opened, and the external water flows 
into the chambers X, X ; at the same time a cock, e, on a pipe 
opening from the chambers outwards, is opened, in order that, 
the air escaping, an uninterrupted flow of water may take place 
into the chambers. The assumption of weight of water causes 
a destruction of buoyancy due to displacement by the mass 
itself, and the Nautilus gradually sinks. As soon as it is fairly 
under water, in order that the descent may be quiet and without 
shock, the water cock, b, is closed. The receiver at the surface, 
being previously charged by the air-pump to a density somewhat 
greater than that of the water at the depth proposed to attain, 
one of the branch cocks on the pipe, ¢, c, connecting the chambers 
at top, is opened, and the air rushes into the working chamber, 
gradually condensing until a density equal to the density of the 
water without is attained; this is indicated by proper air and 
water gauges, f, f. These gauges marking equal poiuts, shewing 
the equilibrium of forces without and within, the covers to the 
bottom, g, g, are removed or raised, and communication is held 
with the bottom on which the Nautilus is resting. In order to 
move about in localities where tides or currents do not affect 
operations, it is only necessary to step out of the bottom of the 
Nautilus, and placing the hands against its side, the operator 
may move it (by pushing,) in any direction. Where currents or 
tides, however, have sway, it becomes necessary to depend upon 
fixed points from which movements may be made in any direc- 
tion. This is accomplished by placing in the bottom of the 
Nautilus stuffing boxes of peculiar construction, k, k, through 
which cables may pass over pulleys to the external side, thence 
up through tubes (to prevent them from being worn), to and 
over oscillating or swinging pulleys placed in the plane of the 
Centre of gravity of the Nautilus, and thence to the points of 




















attachment respectively. The object to be gained by having the 
swinging pulleys in the plane of the erntre of gravity of the 
mass, is to hold the machine steady and to prevent oscillation. 
Within the machine, and directly over the above stuffing boxes, 
are windlasses for winding in the cables. By working these 
windlasses movement may be effected, and of course the number 
of these cables will depend on the variable character of the situa- 
tion to be occupied. Having thus secured the means of descend- 
ing, communicating with the bottom, and of movement, the 
next point is to ascend. Weight of water has caused a destruc- 
tion of buoyancy at first, and consequent sinking; if then, any 
portion of this water is removed, an upward effort will at once 
be exerted, exactly proportionate to the weight of water thrown 
off. The air in the receiver at the surface being constantly 
maintained ata higher density than that of the water below, if 
we open the water-cock, 6, and at the same time open the cock 
on the top pipe, c,c, throwing the condensed air from the re- 
ceiver above directly on to the surface of the water in the 
chambers, movement and consequent expulsion of the water 
must take place, and an upward movement of the machine itself, 
which will rise to the surface. 

It is evident that if, previously to the expulsion of the water, 
the Nautilus be affixed to any object below, the power exerted on 
that object will be exactly proportionate to the weight of water 
expelled, and the power will continue inereasing, until their being 
no further weight to be thrown off, the maximum effect is pro- 
duced. To apply this power to lifting masses of stone or rock, 
proper arrangements are affixed to the centre of the opening 
in the bottom, by which connexion can be made with the 
weight, admitting at the same time the swinging around 
of the object suspended, so that it may be placed in any re- 
quired position. In the construction of permanent works, or 
the movement of objects whose weight is known, or can be esti- 
mated, a water or so-called lifting tube is placed on the side of 
the water chamber which indicates the lifting power exercised 
by the Nautilus at any moment. The advantage of this gauge 
will be recognised, inasmuch as (without it) the closest atten- 
tion of the operator working very cautiously, would be necessary 
to determine when the weight was overcome; by its aid, how- 
ever, the operator boldly throws open all the valves necessary 
to develop the power of the Nautilus, watching only the gauge. 
The water having reached the proper level indicating the re- 
quired lifting power, he knows the weight must be overcome or 
so nearly so, that the valve or the cocks may be at once closed, 
in order that the movement may take place horizontally. A 
moment’s reflection will show that if there were not an index of 
this character, carelessness or inattention on the part of the 
operator, by leaving the cocks open too long, might develop a 
power greater than required, and the Nautilus would start sud- 
denly upward. The expansive power of air, acting upon the 
incompressible fluid water, through the opening in the bottom, 
gives a momentum, which by successive developments of expan- 
sion in the working chamber, is constantly increasing the velocity 
of the Nautilus upwards, until inany considerable depth of water 
the result would be undoubtedly ofa very serious character. 
It will readily be seen that, were this difficulty not overcome, 
it would be impossible to govern the Nautilus ; for, rising with 
great velocity to the surface, the machine is carried above its 
ordinary flotation or water line ; a little more air escapes owing 
to the diminished resistance, as that level is passed; the recoil, 
or surging downwards, causes a condensation of the air remain- 
ing in the chamber, a portion of the space previously occupied 
by air is assumed by water, the buoyant power becomes less, 
the machine settles slightly more by condensation of the air, a 
larger space is occupied by water, and the Nautilus re-descends 
to the bottom with a constantly accelerating movement, seriously 
inconveniencing the operators by filling more or less with water 
according to the depth For many months the difficulties just 
enumerated bafiled all attempts at control. <A weight attached 
could be lifted, but the instant it was entirely suspended, before 
the valves could be closed, upward movement was communicated 
entirely beyond control. This difficulty so fatal, has been over- 
come by an arrangement of the bottom of the Nautilus, with 
channels which radiate from the opening in an inclined direction 
debouching at the sides of the machine. The moment, then, 
that the air, by its expansion from diminished resistance, or by 
the introduction from above of a greater volume than can be 
sustained by the water below, reaches in its downward passage 
the level of these chambers, following the direction of least 
resistance it passes through these channels and escapes into the 
surrounding water, without of course affecting the movement of 
the machine in the least. 

To speak now of that portion of the machinery which re- 
mains at the surface :—It is necessary in order to rapid move- 
ment that the supply of air which, acting on the water in the 
water-chambers, causes the development of the lifting power of 
the machine, should be in sufficient quantity, so that no delay 
may arise, and that a constant supply may be continually 
afforded that there may be no diminution of density in the 
receiver. It is also necessary that the density of the air in the 
receiver should at all times be greater than that of the water at 
the depth to which the machine descends, so that the superior 
pressure of the air may produce instantaneous movement of the 
water. A proper proportion of density ina receiver would be 
about one-third greater than that of the water, 

The amount of air continually required for the respiratory 
purposes of the operators, and also for the purpose of lifting 
weights, demands a large supply, which is obtained from the 
steam-condensing pump directly to the receiver. The air- 
pumps are constructed to throw any required amount of air, 
each sufficient, if required, to work two or three, or even more 
machines engaged in lifting heavy weights. 

There is no heating, owing to the rapid condensation of air at 
high density. The pumps will work continuously at the highest 
density, without any perceptible increase of temperature. The 
economy of working several machines from the same or diffe- 
rent receivers, supplied by one pump, is great, as the saving of 
labour, fuel, wear and tear, in one engine over several, is quite 
apparent ; which economy is due in part to the independence of 
suspension, allowing the receiver to he placed at any convenient 
point, even quite distant from the Nautilus, inasmuch as the 
pipe may be supported on the surface of the water to the point 
over the work itself. 

Having the powers of air and water then at control, to obviate 
the use of platforms, trucks, and carriage-way, to lower stones 
into place, so that they may be properly deposited, you may 
readily see that a caisson or float, properly arranged with regard 
to the relative centres of gravity and buoyancy may be proved 
over or near the work. A load of stone, according to the capa- 
city of the caisson, may be placed upon it. Having this caisson 
so arranged by division into chambers that the water cannot 
flow from side to side, and constructed with water valves and a 
connexion with the receiver, when the load is properly placed 
upon it, and the water-valves opened, it will commence to sink. 
Regulating its descent slowly by the same process as the Nau- 
tilus itself, but governed from above, it may be placed in proper 
position, so that the least possible distance will be required to 
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be passed over in removing the stones so lowered to their ulti- 
mate position of permanency. As the weights are removed, it 
is obvious that more water will be required to be admitted, in 
order to retain the caisson at the bottom or on the work. The 
whole load being removed, to return to the surface it will be 
merely necessary to throw from the receiver at the surface a 
portion of condensed air, to cause it to rise preparatory to its re- 
ceiving a new load, 

The comparative cost of lowering away stone in this manner, 
as contrasted with the ordinary crane, can hardly be doubted as 
being favourable to the first method, inasmuch as water is value- 
less, and the supply of air required to expel that water, as 
delivered from the condensing pump, can bear but a slight ratio 
of cost to the labour required to work the cranes. The cost of 
working a steam-condensing pump sufficient to lower as many 
stones as would supply two machines, as well as working the 
machines themselves, would not be more than thirty shillings 
per diem. 

Where water transportation of material is afforded, the caissona 
themselves may be used as the means of transportation of the 
stone from the quarry to the site of the work ; and then fulfilling 
their real purpose, of depositing their load in the bottom, A 
great facility afforded by this process is, that there niust always 
be a supply of material below, in advance of the requirements of 
the adjusting machines, so that no delay can arise by waiting for 
materials, 

Manual labour alone can now be used below water, for steam, 
our great substitute, cannot be passed through so great a length 
of hose, and through varying temperature, as is necessary, with- 
out condensation ; but air does not change its density by pass- 
ing through great distances, or by any moderate change of tem- 
perature, 

Having a supply of air at the necessary density for a motive 
power, it may then be used as such, to propel the necessary 
drills for boring rocks, by having the proper engines placed 
Within the “ Nautilus,” and exhausting to the surface. 

To saw off piles for foundations. If one pile be driven or 
cut off at the requisite level, the “ Nautilus,” which by construc- 
tion retains its lower surface in a horizontal position, resting on 
that pile, and working a saw in the piane of that lower horizon- 
tal surface, will of necessity cut all the piles with which it may 
be brought in contact in the same plane, then preparing the 
grillage and planking necessary, when lowered, the “ Nautilus ” 
passing over it can cause it to be securely aflixed to the heads 
of the piles so cut off. 

It is manifest that, unless very carefully arranged, any sub- 
merged vessel descending rapidly, and striking on any projecting 
object, would be liable to be thrown from its horizontal posi- 
tion, and to be overturned, Assume that the ordinary bell is 
descending, and strikes on a projecting or sh-iving rock, lower- 
ing away from the surface; unless the signus are distinctly 
understood, the chances would be very great »t an overturn, 
resulting in great danger to those within. 

In the case where no suspension exists, it becomes necessary 
to overcome any such tendency to danger, which is done by so 
harmonizing the centres of buoyancy and of gravity, that under 
no cireutustances can there be but a very slight deflection from 
a horizontal position. 

his is a very important subject to be considered, for as there 
is uo chain or rope to cause return to the surface, unless this 
point were thoroughly guarded there would be no safety at all, 
since if the Nautilus once received an inclination by the escape 
of air from the upper side and entrance of water on the lower 
side, the movement would increase until the whole might be 
overturned. 

It would be unadvisable to say that any given amount of 
work could be performed by the Nautilus machine in a given 
time under all circumstances. The power of the machine is 
positive, and can be certainly relied on ; but it may not always 
be possible to exert that power to its full extent. The length 
of time required te submerge a first-class machine, lifting six 
tons, will be two-and-a-half minutes. Going duwn slowly, 
sixty fect per minute may be attained. While the machine is 
descending, the working chamber may be filled with air of the 
proper density to resist the entrance of water when the bottom 
cover is removed. Two minutes are sufficient to undamp and 
raise the covers. If the object to be raised be immediately 
beneath, as soon as the necessary connexions can be made, the 
water cocks are opened and the air is thrown into the water 
chambers, which can be entirely emptied, giving its full lifting 
capacity of six tons in one-and-a-half minutes. 

As to movement horizontally.—Every practical mind can form 
its own conclusions, as to the rapidity with which such a buoyant 
mass could be moved through the water. 

By skilful and successful manipulation, the powers of any 
machinery must be developed in a greater degree than by un- 
skilful handling. In acquiring the necessary skill, the necessary 
length of time required depends much on the complication of 
the principles involved, or the details by which the results are 
obtained. In working the Nautilus machine, it is not necessary 
that the operator should be a scientific man or practical mechanic. 
By the absolute control of natural elements, the will of the 
operator, as it were, directs and governs the movements of the 
machine. It is thus the operations of the machine are com- 
paratively inexpensive, since you are required to pay for labour 
alone, and not to compensate for the genius to comprehend or 
the skill to control a complicated and delicate instrument, 














DISCUSSION, 


Sir John Rennie, F.R.S., in a letter to the Secretary, says :— 
“ Tam much obliged to you for a copy of Major Sears’s intended 
paper to-morrow on the ‘ Nautilus Diving Machine,’ and am sorry 
that I cannot attend. The diving-bell was first endeavoured to 
be adapted for engineering operations by Smeaton, at Ramsgate- 
harbour, in 1788, but he could make very little of it, and, in 
fact, never used it for building. In 1812 and 1813, my father 
entirely remodelled the system, and made many improvements, 
so that he completely rebuilt the east pier of Ramsgate-harbour 
outer head in 16 feet at low water, and subsequently employed 
it at Holyhead, Howth, Kingston, Sheerness, Plymouth har- 
bours, aud other places for the same purpose, and I have done 
the same, and it is difficult to find a machine which answers its 
purpose more completely. Diving dresses by Bethell, Deane, 
Siebe, and others, have been used with great advantage in exa- 
mining vessels and various other works, and I believe for 
building at Weymouth and elsewhere, but I do not like them so 
well as my father's diving bell and apparatus, detailed plates of 
which you will find in my works on the Breakwater in Plymouth 
Sound, and upon British and Foreign Harbours. 

“As to the Nautilus machine, if I understand rightly, it 
resembles a good deal an invention claimed as American, also 
by Fulton, called a submarine diver, which was employed in the 
late war, 1809-10, for attaching torpedoes to our ships of war, 
and thus blowing them up at their moorings. It answered 





tolerably well for a time, but at last the diver in it got confused 
and was drowned, He could move under water like a fish, and 
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SECTION, 


raise and lower the machine by simply letting in water and 
forcing it out again by condensed air. 

“The diving-bell can be used from a floating stage or vessel 
very well, and I built Port Patrick Pier-head in twenty-one feet 
at low water with it in this manner, in 1827. As for cutting 
off piles under water, we can do it better by a circular saw, 
worked from above, as we did at Sheerness. I hope that you 
will not consider taat I have attempted to depreciate Major 
Sears’ invention, which may be very ingenious, and I wish it 
every success, but in all discussions we ought to know what has 
been done before.” 

Sir Charles Fox said he was sorry he was not aware of the 
nature of this machine before attending this meeting ; otherwise 
he believed he could have stated a few facts of interest upon 
this subject. This was another instance in which several 
ingenious minds had been at work upon the same idea. About 
two years ago Herr Bauer, a Prussian gentleman, brought under 
his notice a machine somewhat resembling this in construction ; 
but, as it was defective in some of its details it could not be 
brought into practical operation, and he so reported to the 
inventor. About the same time, information reached him that 
there was a machine at work removing rocks from Cherbourg 
harbour, the invention of Dr. Payerne, which appeared to contain 
all the essential points of the Nautilus, He felt the matter to be 
s0 important, that he directed his assistant, Mr Cochrane, to go 
to Cherbourg and inspect the operations From his report he 
(Sir C. Fox) believed there would be no difficulty in constructing 
a submarine vessel so as to form a most powerful engine for the 
destruction of the ships of an enemy. 

Mr Frederick Lawrence believed this invention was not even 
#0 modern as had been stated by Sir Charles Fox, for he found 
that in 1776 a premium of twenty guineas was given by this 
society to a Mr. Spalding, of Edinburgh, for his invention of a 
diving-bell, which appeared to possess the main principles of 
the apparatus now beforethem. It had two chambers, an upper 
chamber to contain air, and the othera working chamber, similar 
to the design of Major Sears By the introduction of air into 
the upper chamber, the bell was raised to the surface, and ad- 
mitting the water in the place of the air, the bell sank again to 
the bottom. He tho ght that was similar in principle to the 
apparatus of Major Sears. 

Mr Heinke remarked that his experience related to diving 
Cresses rather than to the diving-bell itself, as he believed that 
the diving apparatus had been brought to such a state of per- 
fection that by its aid they could accomplish everything for 
which the diving-bell was designed. One great objection to the 
apparatus of Major Sears, as far as he could see at present, was 
its cost, which was a consideration in engineering matters. By 
means of the recent improvements in diving dresses, a diver 
could sink or raise himself with the greatest ease by means of 
valves attached to the helmet, which were perfectly under his 
control, 

Mr, Fraser expressed a wish to be informed as to the different 
dimensions of which this apparatus could be constructed. 

Mr. John Bethel said, his experience had been more with 
diving dresses than with diving-bells, but he thcught a 
mistake had been committed in the construction of the 
old diving-bell. They used to be made very heavy, and 
were still made of great weight. In his opinion it was un- 


necessary to construct diving-bells of such great weight or | 
| peared to be the subaqueous motive power that it afforded ; in 


strength. They had merely to weight the bell in proportion 
to the displacement. Twenty-five years ago he showed that a 
diving-bell could be made of India-rubber cloth stretched over 
an iron frame, and it would be just as sound and effective as a 
bell of cast-iron, five inches thick, because the bell had an 
internal pressure of condensed air to counteract the external 


pressure of the water upon it—the'two pressures balancing each | 


other. He also showed, five-and-twenty years ago, that a diving- 
bell might be made of thin sheet iron; and in orner to enable 
the divers to move it when they pleased, there was placed at the 
top an India-rubber bag, like an air-cushion, which communi- 
cated by a pipe to the top of the bell 
cock inside, and allowing a portion of the air to pass into that 


bag, he caused the bell to rise, and by pulling a string attached 


to a valve in the top of the cushion the air was let out 
and the bell sank. 
bell, by working the cock, could so regulate the gravity of 
the machine that they could conduct it to any place they 


pleased, and then allowing the surplus air from the bag to | 


escape, the bell descended to the required spot. One of the 
simplest, and atthe same time most profitable diving-bells ever 
worked, was that employed in recovering property from the 
wreck of the Thetis frigate. That bell consisted merely of a 


ship’s iron tank. A hole was knocked in the bottom of the 
tank, which was weighted with a few pigs of ballast. 


The fire- 





| engine pumps were employed as air pumps, and there was the 

diving-bell all ready for use. By that means property to the 
value of £500,000 was recovered from the Thetis frigate. With 
regard to the apparatus now before them he would remark that 
it was very ingenious, but exceedingly complicated. The mode 
of making a diving-bell was very simple indeed. A bell capable 


attaching the air bag in the way he mentioned it could be moved 
about with facility. Twenty years ago he sent out closed diving 
dresses; the air was supplied to the helmet by an air pump, 
and the foul air was driven off through an open pipe leading 
from the top of the inside of the helmet down to, and discharg- 
ing its air into, the water just above the diver's right shoulder. 
The diver had merely to apply his finger to close this pipe, and 
he came up immediately, and on taking away his finger he sunk 
again. By these means he could raise himself to any height in 
the water and to any spot desired, or on to the sides of rocks on 
which he might have to operate. These dresses had not only 
been used in Europe, but in many other parts of the world. 
Two of her Majesty’s ships were saved by the use of these 
dresses. The Wellesley, 120 guns, on entering the harbour of 
Ceylon, in 1888, struck upon the rocks, and would have foundered, 
but the diving apparatus was rigged out, and in twenty minutes 
the carpenters repaired the ship thoroughly, The other ship, 
the Thunder, ran upon rocks off the Bahamas, in 1837, and 
sprang a leak. It was ascertained that there was a diving appa- 
ratus at Nassau, belonging to Dr. Lee, who lent his dress to Capt. 
Owen, and after the damage had been surveyed by the captain 
and first-lieutenant, in the dress, the carpenter was sent down, 
and in half-an-hour the leak was repaired. The water was 
pumped out, the ship got off the bank, and proceeded on 
her homeward voyage. On reaching home, it was admitted 
that the damage had been repaired as effectually as if it had 
been done in one of the naval dockyards. He ought to mention 
that his diving dresses had been employed in the Bay of Nava- 
rino, in recovering guns from the Turkish ships, at a depth 
of 500 feet, which nad been effected without difficulty, and 
with perfect safety to the diver. 

Mr Lawrence remarked that diving bells were not usually 
made heavier than was required for sinking them in the water, 
but the chains must be of a strength sufficient to bear the whole 
weight of the bell when out of water. Ina bell 9 feet by 4 feet 
by 6 feet, the displacement would be six or seven tons, and such 
bells would weigh about eight tons, therefore the chains must 
be able to lift that weight. 

The Chairman said he had had a previous opportunity of in- 
specting the model upon the table, and he was much pleased 
with the obvious attention which had been paid to a number of 
practical details, which all mechanics knew were the desiderata 
in a work of this kind. All of them who in their younger days 
had read books upon mechanics, would remember that machines 
had been proposed for locomotion under water, and no doubt 
the idea itself was an old one; but, after all, the carrying out 
was dependent on the successful arrangement of minute details. 
He must say with regard to the machine before the meeting, he 
was much pleased with the evidence of the careful consideration 
which must have been devoted to bring this machine to perfec- 
tion. Itdid not seem calculated to supersede the diving dress, 
No doubt the facilities offered by those dresses for moving under 
water were very great ; but the peculiarity of the machine ap- 





other words, it enabled men to work under water, and move 














By the diver turning a | 


Consequently one or two men in the | 


heavy bodies, which could only be lifted by cranes; and to place 
stones for foundations, with as much accuracy as could be done 
by a mason working on land. 


could be performed by the men within the machine, yet there 
| was nothing to prevent men wearing the diving-dresses assist- 
ing in the operation outside, 
exceedingly useful invention. 
of Mr. Bethell, that it was difficult to get engineers to pay 
attention to this subject, he might say that engineers were 
| occupied largely with works above ground, whereas they had 
not frequent opportunities of building walls below the surface 
| of the water. Submarine engineering operations were com- 
paratively rare, and generaily involved great expense ; it was not 
| from want of attention to the subjecton the part of engineers 
| but rather from the fact that if they took all the submarine 
works during the last 10 or 15 years, and added them together, 
| they would forma very insignificant item compared with the 
| other descriptions of works which had occupied the attention 
| of engineers during that period. At the same time, he would 
| say, on behalf of the profession generally, that they were ex- 
| tremely glad to see any improvement in the machinery adapted 
| for the purpose of construction under water, 





of holding six divers could be made for a small sum, and by | 


This struck him as one of the ! 
wincipal advantages of the machine. Although much of the work 
I I s § } 


He regarded the machine as an | 
With regard to the observation | 


BLEVATION. 


Major Sears, in reply to Sir John Rennie, said that he was 
fully aware of the improvements made by Sir John and his 
father in the ordinary diving-bell ; he would beg, however, to 
correct him with regard to the similarity of the machine used, 
not in 1809-10, but, during the revolutionary war between 
England and the colonies, when the submerged boat, the same 
as that now used by Dr. Payerne was adapted to blowing the 
enemy’s fleet out of the water. In reference to cutting off piles, 
it was a question of economy whether the circular-saw or the 
arrangement with the Nautilus would be most economical. In 
answer to Sir Charles Fox, he would say that, although Sir 
Charles characterised the invention as nothing new, and as com- 
bining the same principles as Dr. Payerne’s machine, it was 
nevertheless true that new combinations produced new results, 
and that Dr. Payne’s principle involved serious disadvantages, 
inasmuch as, admitting that his boat might lift, by the exhaus- 
tion of water, one or two stones, yet, when that power had been 
exerted, it was necessary to return to the surface to get a fresh 
supply of air. According to the report of Lieutenant Tyler, 
R.E., it took thirty minutes more to descend in forty feet of 
water than the ordinary bell, and assuming the latter to occupy 
ten minutes, the time required to ascend and descend would 
necessarily be not less than an hour, in which time the Nautilus 
would place three or four stones. In reply to Mr. Lawrence, 
Major Sears admitted that, like Spalding’s bell, there were two 
chambers, and perhaps, in some cases even more; yet, as Mr. 
Lawrence remarked, Spalding’s bell had never been brought 
into use. Mr. Spalding certainly used suspensory chains. It 
was well known that in addition to the suspending chain there 
was a safety chain, but that chain was liable to become fouled 
with the suspending chain, and when human life was at stake 
no precaution should be omitted. In reply to Mr. Heinke, he 
would say, it was not intended to supersede submarine armour, 
but to make use of it as an adjunct. As to cost of apparatus, 
the extra cost would be more than compensated by the extra 
labour performed ; inasmuch as the Nautilus could do more 
work than ten or more men in armour. In reply to Mr. Fraser, 
he would remark, that the dimensions or form not being arbi- 
trary, the Nautilus could be adapted to perform the work 
required in a well with ninety feet of water; as it might be 
made from five to ten feet in diameter, and with a lifting power 
of from one to six tons. In reply to Mr. Bethell, he thought 
that, theoretically, india-rubber on an inflexible frame might 
answer, if the relative density could be maintained between 
the inside and outside ; yet, as so many contingencies were apt to 
arise, it would not do to place trust in so frail a material. In 
conclusion he said he was prepared to verify what he had said 
by reference to practical operations to be performed by a large 
machine, shortly to be placed in the Victoria Docks, where he 
hoped that all who where sceptical as to its merits would prac- 
tically test its operations. 

















| : 
| Wrecks 1n 1856.—In the year 1856 1,153 ships were wrecked or 
| met with casualties on and near the coast of the United Kingdom 
| between 49° and 62° degrees north latitude and mid-channel, and 12° 
} west longitude. ‘The burden of these ships was 229,936 tons, and the 
| number of hands employed 10,014. The largest number of casualties 
| occurred in January, February, November, and December. Of 
| these ships 884 were British, registered at home ; 32 British, regis- 
tered in the colonies; and 237 foreigners. 546 were sailing ships 
over sea, 434 coasters, 139 colliers, and 34 steamships. 506 wrecks, 
&c., occurred on the east coast, 307 on the west coast, 119 on the 
south coast, 155 on the Irish coast, 12o0ff the Scilly Isles, 11 off Lundy 
Island, 5 off the Isle of Man, and 38 off the northern isles. 261 of the 
ships were commanded by masters holding certiticates of compe- 
petency, 290 by masters holding certiticates of service, 297 by 
masters of coasters, 95 by persons whose qualifications are unknown, 
and 210 by foreigners. 484 ships are reported as insured, and 179 as 
uninsured. The causes of accidents involving total loss include 148 
cases of stress of weather, 10 of mistaking lights, &c., 37 of unsea- 
| worthiness, 38 of fog or current, 5 of defective compasses, 3 of defec- 
tive charts, 12 of errors in judgment, 3 of ignorance of coast, ¢ of 
errors of pilot, 5 of want of pilot, 21 of neglect of the lead, 11 of want 
of caution, 2 of interference, and 9 of general negligence. The 
wrecks of 1856 exhibit a decrease of 6°38 per cent., as compared with 
1855, and the collisions an increase of 27°94 per cent. as compared 
with 1805. 

ForreiGN Manvres.—The Royal Society of Agriculture has 
received from the Earl of Clarendon a despatch from Mr. Vines, 
English Consul at Para, in Brazil, on the probability of large de- 
posits of guano along the Atlantic coasts of South America, and in its 
bights, and on the actual existence of abundance of saltpetre on both 
sides of the Cordilleras; as well as the occurence in the district of 
Hullaga, not only of crystalline beds of common salt, covering an area 

| of 4,000 square miles, but a positive mountain on the Tiraca, 70 miles 
| N.E. of Tarrapolo, in Peru, of the same salt, only slightly mixed 
with gvypsum—the water communication between these localities 
and the ports of Para or Macapa being uninterrupted. 
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DUNN’S CHAIN CABLE AND TIMBER TESTING MACHINE. 





Tue following description and Figs. 1, 2, 3 and 4 have reference to the 


machine described in Mr. Dunn’s paper lately read at the Institution | 


A 


of Civil Engineers, an abstract of which was given at page 186. 


represents the cylinder, shown partly in section, into which the piston | 


B is accurately titted, C is the piston-rod passing through a leather 
ring in the neck Dt, E is a pipe connected with hydraulic pumps, of 
the usual construction, which force water into the cylinder A, thereby 
causing the piston IB to travel with force in the direction of the 
arrow, and with a corresponding pressure on the small ram F, which 
passes through a stufling box G, screwed into the upper part of the 
cylinder A. H is a lever moving on a fulcrum I, attached to a lug 
on the cylinder A, the left hand end of the lever H passing through a 
guide K, projecting from the lid of the cylinder; and to the end of 
the lever is suspended the scale L, The right hand of the lever I is 
provided with a weight M. This weight is for the purpose of ad- 
justing the friction of the machine, and is moved to or from the small 
plunger until the machine is balanced. The ram F is attached to the 
lever H by side links Q, in which are inserted steel centres, accu- 
rately fitted and adjusted. The chain to be tested is attached to the 
clamps N, which are secured to the end of the machine, and to the 
crosshead O, screwed on the end of the piston rod C. 
apparatus is ready for trying the strength of the chain, the small 
weight P is brought to the cypher on the lever H, near the ram F. 
The stuffing box G is then tightened up until the ram F is perfectly 
watertight, and the weight M is brought into the proper position for 
balancing accurately the lever H, and the friction and weight of the 


parts attached thereto. Suppose the hydraulic pumps are now at work, | 
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the pressure of the water in the cylinder increases, and then the ram E 
is raised. The weight P is then moved by the attendant along the gra- 
| duated lever H until it arrives at the end marked 40 ewts. It is now ne- 
cessary to put a weight corresponding to two tons into the scale L and 
bring back the weight P to the cypher. By continuing to work the 
pumps and moving the weight P to the end of the graduations, the 
pressure of four tons is indicated. Another weight, corresponding to 
two tons, must then be put in the scale L, and the operation repeated 
as before, until the chain is sufficiently tested. 
levers for working the pumps by hand. V, W, X, and Y, are eccen- 
tries for working the pumps by power. The clutch boxes, 1, 2, 3, 
and 4, are for the purpose of throwing the power in or out of gear. 


5,6, 7, and 8, are the connecting rods from the eccentric to the | 
The wheel and pinion, 9 and 10, give the required power to | 


| pumps. 
| work the pumps from the first mover. ‘The chain cable being fixed in 

the trough D, and made fast at the piston rod end with the coupling 
| N!, the twist of the chain is next taken out by turning the 
universal (or ee coupling. The pumps are now set to work 
until the chain is pulled tight without strain. The machine is after- 
wards balanced by the weights set at zero. The test begins by work- 
ing the pumps, then the weight P balances any portion of the lever 
| H, and the indication is taken therefrom. After this weight ceases to 


i | | 
He 


R, 8, and T, U, are | 


| 


| 
| 


rig. 





the price of material in the locality, where the machine has been 
fixed, 

The mode of testing, marking, and adjusting the machine is te 
attach a loose pulley ‘T2, at a convenient distance from the front of 
the cylinder A, passing over it a chain indicated by the strong line, 
which chain is attached to a strong sca!. bottom U*; this chain 
and scale bottom are weighed and are re:,oned as so much dead 
weight, which is then made up to two tons b_ bar or pig-iron. This is 
then balanced by lead near the end of the leve Hat V?; this lead pro- 
duces the exact amount of the weight P. Half aton of the weight 
in the scales U2 is then removed, and the weight P slid back upon 
the lever H when it balances, and a mark of thirty ewt. is then made 
upon the lever H. Another ten ewt. is then removed, and the lever 
Il marked accordingly, until the whole of the ewts. and parts are 
completed. The weight P 1s then set at zero, and the scale L is made 
to balance the machine which in future indicates of itself two tons. 
A weight W? is then taken, which is equal to two tons, and it is added 
to the scale bottom U?: this makes the four tons at U* balance with the 
scale and weights, or scale and sliding weights, equal to four tons, 
and all agree together. The weight W? is then marked two tons; 
two more tons are placed in the scale bottom U*, and balanced, 
as before, with six tons, and so on according to the size of the 


| machine. 


and the lever H with the weight P are indicators for additional | 


| act, the scale and weights L are used at the end for heavy pressure, 


small weights, under 40 ewt. 


| chain in the trough D. Z represents the foundation which has 








IMPROVEMENTS IN RAILWAY 
AXLES, AND AXLE BOXES. 
PATENT DATED 9TH JULY, 1856. 

Tuts invention consists, Firstly, in accurately boring the tyres and 

turning the wheels to gauges, so that they may be forced on by pres- 

sure, or shrunk on with a low heat, to avoid straining the iron. 

Secondly, in securing the wheels to the tyres by means of expanding 

hoops of aconoidal or conical form. Various modes of construction 

are described in the specification. Fig. 1 shows the tyre, the hoop, 
and part of the wheel in section, and exhibits one of the methods 
proposed. The hoop may be of continuous form welded together, or 
it may be cut through, or segments may be used, but it is preferred 
to form it with a single cut through it, as being simpler to use. It 
may be of an angular section in a conical form, as a, the hoop being 
cut through and entered one end first, and so driven all round, either 
hot or cold, into the conical groove; in addition to this the wheel 
may be secured to the front rib by a loose tongue 6, which loose 
tongue may also be used in cases where the form of the hoop is varied. 

Thirdly, instead of the coned hoops above described, it is proposed 
to use clips in coned grooves; these clips to be about three inches 
long, one between each pair of spokes. The clips are made with the 
ends parallel. The ends being heated, are driven into the coned 
grooves, and there shrink and hold the wheels tight. 


ADAMS’ WHEELS, 
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Fourthly, the improvement consists in placing a layer of india- 
rubber, cork, or other elastic or compressible material’ between the 
tyre and the wheel; the modes of carrying this out are various. One 
of them is to place a hoop or band of india-rubber between two hoops 


of thin metal, with open ends, the width of the wheel rim, and placing 


this compound hoop within the tyre to force the wheel in upon it, the 
tyre being secured laterally either by a solid rib in front and a false 
hoop rib behind, or between two false hoop ribs. Or, instead of the 
materials above-named, an open hoop of elastic steel or segments of 
elastic steel may be used, as shown in Fig. 2. Ais the tyre, with a 
solid front rib, and a hollow across the internal breadth at a, on which 
is laid the hoop of steel 6. The periphery of the wheel B is turned to 
a curve or angle corresponding to the hollow, and the hoop being 
slightly conical, the wheel is forced in upon it, and rests elastically. 
A false hoop rib © is sprang in behind and securely keyed. ‘This 
false hoop rib ¢ } t 


opening, and rivetted or otherwise secured ; or, instead of this hoop 


has a piece cut out of it, and is sprung into its plain | 
groove, and the key or wedge E, shown at Fig. 3, is driven into the | 


front rib. Thus the wheel is analogous to the elastic foot of a horse, 
and will not strike hard blows on the rails, nor be damaged by them. 
Moreover, the hollow spaces between the tyre spring and wheel may 
be filled with tallow, and thus the tyre will have a facility for revolv- 
ing in all cases where the irregularity of the rails tend to create 


| rib a plain washer ring may be used, and secured by bolts to the 
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torsion of the axles and risk their breakage; and thus also the wear 
of the tyres by sliding on the rails will be much obviated, and the 
resistance to traction will be lessened. The elastic pressure will keep 
the wheel sufliciently fast on the tyre without preventing the revolu- 
tion when required, the amount of movement being very small; and 
inasmuch as it is desirable while obtaining some elasticity between 
the tyre and the wheel, which will materially prevent friction in the 
axle boxes, caused by blows, to preserve the true circular form of the 
tyres when using tyres without ribs, it will be desirable to apply deep 
| false ribs, which will act like girders, to sustain the true form. The 
false ribs may be dovetailed into the tyre if preferred, and secured by 
cotter rings ; and instead of a flat spring hoop and a curved groove 
within the wheel periphery, the spring hoop may be curved, or a 
double spring hoop may be used with a flat tyre and flat periphery, 
and the elastic yielding and absence of strain on the tyre will very 
much diminish the risk of breaking. 

The improvement in cast wheels relates principally to wheels 
which are formed like a sheeve on the edge, and run loose on the 
axle. Fig. 4 shows the wheel A with the lower half B in seetion, and 
a large hollow to contain oil, which lies below. ‘The axle C is a piece 
of loose shafting, and the bearing may be on both sides of the wheel, 
or on the outside only, at D, in which case a hollow cylinder of hard 
wood E is placed between the wheels to gauge the distance, and to 
support the axle between, and this same arrangement may be used 
to determine the distance between wheels with ordinary flanges, 
which it is desired to run loose on railways. The wheel is shown 
without a tyre, but any kind of tyre may be applied. 

The improvements in axle boxes consist in arrangements for the 
more perfect lubrication by elastic collars, which clip the axle elas- 
tically at that part of the bearing next the wheel, and which can re- 
volve with it ; also, in making the joints of the box when made in two 
parts lapping one over the other, and made tight by elastic packing ; 
in leaving free access for air and lubricating matter from the front 
top to the bottom of the box in front of the axle, in addition to or 
without the usual feed through holes in the bearing brass on the axle; 
in dispensing with the collar bearings on the axle. one or both; and 
in applying false bearings of enlarged size to solid and to hollow axles. 

Fig. 5 is a longitudinal sectional elevation, and Fig. 6 a cross sec- 
tion, of the improved box. The upper half A, A, A, is made to lap 
over the lower half B, B, B, at a, a, a, a, «. The two halves are 


The deflection is taken by marking the | 


sometimes been made of wood and sometimes of stone, according to ‘ 








For testing timber, the pipe end N' is removed, and the fixing Fig. 5 
is attached into its place, being connected as shown. The operation 
is similar in every respect to that of testing chains. 


bolted together by lugs at 4, b, 6, the lower lugs being notched into the 
upper box, and an clastic stuffing is applied between the meeting 
edges to make a tight joint The axle journal C, C,is very little 
smaller in diameter than where it passes through the wheel face, 
shown by the line D, and there are no collars, as in ordinary axles, 
to confine it to the bearing brass E, E. Between the end of the axle 
and the inner front of the box is placed a convex disc of steel or other 
metal plate F to prevent the axle end from striking the box, and 
partly to determine the amount of end play, and the space G com- 
municates in a large opening with the lower box B. The back of the 
box next the wheel is a circular chamber projecting over the axle, as 
described in a former patent. The tlat internal aces of this chamber 
it is preferred to have turned smooth in the lathe. On the axle 
within this chamber are placed two collars of metal or other mate- 
rial 7, i, either rigid or elastic, but metal is preferred ; on each of which 
is a tongued slide as shown on face in Fig. 7. Round the edges of 
these collars is a groove containing a flat or round hoop of elastic 
metal, which compresses the two parts of the collar together with as 
much force as is needful to follow up the wear. Between these two 
collars is placed a conical elastic disc of metal, steel being preferable, 
m, m,m, Which keeps the collars elastically apart and pressed against 
the faces of the chamber; or other elastic material may be used for 
the same purpose, and thus a grease or oilof water-tight joint is main- 





tained round the axle and against the box, with elastic yielding, 
in case of jerks or violence. 0, is a screw plug to empty the box. 
The bearing spring and grease cover are applied in any usual man- 
ner as well as the axle guards. Fig. 8 is an edge view of the spring 
disc m. 





Fur. 1 Russta.—According to an account published in a St. 
Petersburgh journal, the city of Moscow consumes annually 269,000 
cubic toises of wood, or 264 cubic feet for each inhabitant. The 
quantity of fuel exceeds not only the consumption of the principal 
cities of Europe, viz., Berlin, 66; Copenhagen, 74; Paris, 54, &c., 
but even that of the most thickly wooded governments of Russia. 
For instance, in that of Olonets, an inhabitant only consumes 217 
cubic feet of wood; at Archangel, 210; at Kostroma, 102; and at 
Vologda, 86. Such a state of things must evidently be attributed to 
the considerable development of manufacturing industry at Moscow: 
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LORD PALMERSTON AND THE SOCIETY OF ARTS. 


A DEPUTATION from the Society of Arts had an interview with Lord 
Palmerston, at Cambridge House, on Wednesday, to present the 
subjoined memorial in reference to the Society's examinations. The 
deputation consisted of the following gentlemen :—Colonel Sykes, 
F.R.S., Chairman of the Council; The Rev. Dr. Booth, F.R.S., 
Treasurer; the Right Honourable the Lord Mayor; William Brown, 
M.P.; Frederick North, M.P.; Benjamin Oliveira, M.P., F.RS. ; 
Francis Bennock; €. Wentworth Dilke, Vice-President; Rev. 
William Elliott ; Joseph Glynn, F.R.S.; Peter Graham ; T. Twining, 
jun., Vice-President; G. Fergusson Wilson, F.R.S.; Thomas Wink- 
worth; P. Le Neve Foster, Secretary ; Charles Chritchett, Assistant 
Secretary. 

To the Right Honourable Lord Viscount Palmerston, first Lord Com- 

missioner of Her Majesty's Treasury. 

Tue Respectrc, MEMORIAL OF THE COUNCIL OF THE SOCIETY FOR THE 

ENCOURAGEMENT OF Ants, MANUFACTURES, AND COMMERCE, 
Tue Council of the Society of Arts have learned that a memorial has 
been presented to your lordship by the President and Council of the 
Royal Society, embodying several suggestions as to the most effectual 
means to promote the study of science, and to advance the general 
intelligence of the people. 

Among the recommendations contained in this memorial, will be 
found the following :— 

1. The establishment of classes in metropolitan and provincial 
schools, in which the elements of science may be taught on a syste- 
matic plan, and that such classes be promoted by Government 
grants in aid of local funds. 

2. The establishment of provincial lectures, in aid of the above 
classes 

3, The establishment of examinations. 

4. The formation of provincial museums. 

5. The distribution and circulation of duplicate specimens from 
the British Museum and other similar institutions. 

6. The formation of public libraries. 

7. The more extensive distribution of national publications, bear- 
ing upon the cultivation and advancement of science. 

8. The augmentation of the parliamentary grant for the reward of 
useful discoveries in science and attainments in literature and the 
arts, so as to admit of good-service pensions to men of eminent 
scientific merit. 

9. The augmentation of the annual grant of £1,000 to the Royal 
Society, whenever special reasons may be assigned for this increase. 

10. The formal recognition of the president and council of the 
Royal Society as a body authorised to advise the Government inter 
alia, on the measures necessary to be adopted for the more general 
diffusion of a knowledge of physical science among the nation at 
large. 

11. The alternative proposed of substituting a Government board 
for the president and council of the Royal Society. 

12. And lastly, that such of the above recommendations « 
an expenditure of public money, might eventually be carried out by 
appropriating a certain portion of the fees received from patents; and 
the memorial concludes with the expression of the opinion of the 
President and Council of the Royal Society, that no application of 
these fees could be desired more appropriate that the devotion of a 
portion of them to the encouragement of abstract science, to which 
practical art is under so many and such important obligations. 

The foregoing recommendations of a body of such high scientific 
eminence and historical celebrity as the Royal Society of London, 
formally submitted to your Lordship, receive, with but one or two 
exceptions, the concurrence of the Society of Arts. Those measures 
for the improvement of national instruction and the advancement of 
science which the Royal Society now presses on the notice of her 
Majesty's Government, with the full weight of its high authority, 
the Society of Arts has for some time past been engaged in sub- 
mitting to the practical test of a varied experience. Four years ago 

Jan. 19, 1853), a Committee of this Society was appointed by the 

ouncil “to inquire and report how far and in what manner the 
Society of Arts may aid in the promotion of such an education of 
the people as shall lead to a more general and systematic cultiva- 
tion of the arts, manufactures, and commerce—the chartered objects 
of the Society.” 

This Committee, in its report on Industrial Instruction (presented 
April 26, 1853), strongly urged on the attention of the Council the 
value of class teaching, and the importance of its correlative, periodi- 
cal examination. 

“ We have received,” says the Committee, “a very large amount 
of decisive testimony in favour of some system of examination for 
provincial schools in connexion with a central body, which should be 
empowered to grant certificates of proticiency. On this subject the 
evidence is unanimous and decisive. Several of our correspondents, 
whose opinions are entitled to the gravest consideration, attach the 
utmost importance to a practical testing of results by means of 
examination. Some would go so far as to say, that without some 
conservative provision of this kind, no organisation, however perfect 
it may be at first, can long be secured from ineflicieney and decay. 
Amongst others, we would direct attention to the important 
testimony of Baron Liebig, given at page 46 of this report.” * 

To carry into effect the recommendations of this Committee, the 
Society of Arts did not wait until funds should be placed at its 
disposal, but, drawing from its own limited resources, had already 
undertaken to submit to trial measures nearly identical with those 
which the Royal Society has now deliberately pronovneed to be the 
most judicious that could be adopted. The Society of Arts is now 
engaged in promoting nearly all the objects commended to the 
attention of the Government in the Memorial of the President and 
Council of the Royal Society. 

The Society of Arts has associated with it no fewer than 400 of the 
Mechanics’ Institutions of the United Kingdom, and with all it car- 
ries on a mutually beneticial correspondence. In these associated 
institutions, which will probably become the provincial schools of 
science, it has laboured to establish class teaching and systematic 
instruction; and the council have much satisfaction in stating that 
although the Society’s scheme of examinations is practically before 
the public for little more than twelve months, a marked improvement 
has already taken place in the character of the class instruction, and 
in the attendance on the classes at many of the institutions in union, 
while in others, for the first time, class teaching has been established 
expressly with reference to the Society of Aris Examinations. 
Stimulated by the hope of obtaining distinction at these examinations 
young men are found to attend the classes with remarkable diligence 
and zeal. This system of periodical examination was successfully 
inaugurated last June, at the Society’s House in the Adelphi, when 
prizes and certiticates were awarded to candidates, some of whom 
have since obtained ofticial appointments. The council proposes to 
have the examinations conducted on a more extensive scale this year 
in London and Hudderstield. Again, this year a special prize fund, 
upwards of £500, has been subscribed by the promoters of the scheme 
and this independently of local contributions. Considerably more 
than 500 of the most eminent manufacturing and commercial firms, 
and great employers of labour, whether material or mental, through- 
out the country, have signed formal declarations of confidence in 
the examinations and certificates of the Society af Arts, while of the 
forty-tive examiners who give their unpaid services, aud who con- 
stitute the Society of Arts board of examiners, nineteen are fellows of 
the Royal Society. The examinations are not restricted to physical 
science—they include as well mathematics, physical geography, 
English history, English literature, modern languages, and drawing 
The Society of Arts, so far as the funds at its disposal will allow, 
proposes to develop its scheme of examinations until, taking advan- 
tage of railway facilities, the local centres of examination shall be so 
far multiplied as to bring the advantages of the system easily within 
the reach of all. . 

With regard to the distribution of duplicates from the British 
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Museum and other like institutions, the Society of Arts is now in 
communication with all the mechanics’ institutions throughout the 
United Kingdom, with a view to ascertain their opinions, and to con- 
sult their wishes on the subject. It is here proper to state that, at 
the present time, and for three years past, the Society of Arts has 
been engaged in circulating works of art among the institutions 
associated with the Society. 

As to the establishment of provincial lectures, it is one of those 
educational questions with which the Society of Arts has had to deal 
for several years past; and it is one on which it has acquired a large 
amount of accumulated experience. The Society has afforded aid to 
institutions and to lecturers alike, by publishing copious lists of lec- 
turers, and by giving other facilities. The Council are, however, of 
opinion that much success is not to be looked for from metropolitan 
centralisation in this matter. 

As regards the establishment of public libraries, the Council believe 
that Mr. Ewart's Act, slightly amended, so as to give power of 
appeal toa poll, and its provisions made more generally known, would 
afford all necessary and just facilities for the purpose. 

With respect to the suggestion of the president and council of the 
Royal Society, to constitute the president and council of that body 
“ the recognised advisers of the Government as to the measures to be 
adopted for the general diffusion of a knowledge of physical science 
among the nation at large,” and the proposal not only “ to augment 
occasionally their annual parliamentary grant of £1,000,” but ‘to 
place a further sum at their disposal from the patent fees,” the Council 
would observe, that a Committee of the Society of Arts (with Sir 
Joseph Paxton its chairman), investigated, during the past year, 
the subject of the surplus received from patent fees, and came to the 
conclusion that it ought to be devoted to encourage and aid the pro- 
gress of invention, on which so intimately depends the advancement 
of the arts, manufactures, and commerce of the country. The precise 
mode of its application the Committee did not consider it their duty 
to point out. 

Finally, the Council of the ‘Society of Arts beg, with much 
deference, to place before your lordship and her Majesty's Govern- 
ment the following facts :—That the Society, incorporated as “ The 
Society for the Encouragement of Arts, Manufactures, and 
Commerce,” has been established for more than a century; that it 
has, on public objects alone, expended upwards of £150,000 in that 
time; that it has been the originator of several socicties of great and 
acknowledged usefulness ; * that the germ of the Great Exhibition 
was developed within its walls; that, for nearly a century past, it 
has occupied its own hired house in the Adelphi; that it has neve 
been accommodated with apartments provided by the State; that, 
during the whole long period of the Society’s existence, it has 
neither asked nor received a single shilling of public money for any 
purpose whatever; and that it has secured, continues to retain, and 
will labour to deserve the confidence frankly and freely reposed in it 
by the Mechanics’ Institutions, as also by the commercial and manu- 
facturing classes of the country. ‘They therefore respectfully submit 
to your lordship, that the Society of Arts, whether tested by its 
antecedent, or estimated by its present labours, is the proper body in 
whose hands it should be left to carry out the work in which it is now 
actually engaged, embracing those measures so ably indicated by the 
Royal Society, for the promotion of tie scientific and industrial in- 
struction of the country ; and they earnestly pray, should it be in the 
contemplation of her Majesty’s Government to make any grant in aid 
of this desired object, that assistance may be afforded, commensurate 
with local contributions, to the classes for systematic instruction in 
Mechanics’ Institutions, but so as not in any way to fetter the free 
action, or to compromise the independence of those bodies. As the 
sphere of the Society's operations is now rapidly expanding, since 
applications to hold periodical examinations, and to award certifi- 
cates, have already been received from York, Birmingham, Hudders- 
field, Leeds, Nottingham, Salisbury, and other provincial centres, 
they further pray that the Society of Arts may so far be recognised 
by the Government, and placed in such a position as will enable its 
Council to make satisfactory arrangements to develop its plan for 
the advancement of systematic instruction, by the help of periodical 
examination, so as to realise the expressed hope of a large majority 
of the institutions of the kingdom, that the Society of Arts shall be 
authorised and empowered to carry out, for their benefit, to a national 
success, the great work of industrial instruction it has deliberately 
undertaken. 





Chairman. 
Foster, Secretary. 


W. H. Sykes 
P. Le NEVE 








FATAL BOILER EXPLOSION. 


On Tuesday, at three o'clock, an adjourned inquest was held at the 
Grand Turk Inn, Birmingham, to inquire into the facts connected 
with the death of John Lidderdale, who met with his death on Thurs- 
day last, from the explosion of a locomotive boiler belonging to the 
Midland Railway Company. The jury having assembled at the 
Grand Turk Inn, immediately proceeded to the railway station, 
Lawley-street, the scene of the sad occurrence, and there inspected 
the engine, boiler, tubes, &c. After doing which they returned to 
the Grand Turk Inn, and the court resumed. 

Mr. Beale, of the tirm of Colmore and Beale, attended as before, on 
behalf of the railway company. 

John Walker, foreman of the locomotive department of the Midland 
Railway Company, was called and gave evidence as follows : I remem- 
ber engine No. 175. [last saw her on Thursday morning last, and she 
appeared to me to be all right, and I received no report to the contrary. 
I had examined her particularly on the previous Monday, in company 
with Mr. C. Markham, our superintendent, and she was all right 
with the exception that the wheels were a little defective, and there 
was a leakage in the fire box. ‘These defects were not such as would 
prevent the engine working with perfect safety. The boiler did not 
impart any such sign of weakness as is usually exhibited in case of 
actual weakness. ‘The engine has been running about ten years and 
ten months, and has never been condemned as untit for service. I have 
seen the parts of the engine since the explosion, but I cannot tell in 
what part she gave away first. I saw her in about ten minutes after 
the explosion. 1 looked at once at the safety valves, and they were 
allright. It is the duty of the enginemen to report night and morn- 
ing if there is anything the matter with the engines, and if they 
neglect to do so they are fined, and if they repeat the neglect they get 
discharged. I cannot give any idea of the cause of the explosion. It 
is usual to try the strength of the boiler when the tubes are renewed, 
and that is once in about three years. There is a mode of ascertain- 
ing whether the boiler plates are thin by boring a hole in them. The 
plates get weak by corrosion of the water, and the quality of the 
water has a very material effect upon the corrosion. I did not ob- 
serve that there was a difference between the colour or brightness of 
one side of the seat of one of the valves. If there were such a differ- 
ence it would lead me to suspect that it leaked. It would at any 
rate show that the bearing was not equal, and the effect of that 
would be a continual escape of steam, whereby the pressure would 
be reduced. 

Mr. Adam Dixon, engineer, of Holly-place, Smethwick, was called, 
and said, I have examined engine No, 175, and found that the boiler 
was in seventeen pieces. 1 then looked to the safety valves, there was 
The one that was complete was in good working order. 
I examined the levers, which were in good condition. In my — 
the explosion had nothing to do with the valves and levers. I then 
examined the boiler plates to see if there were any marks of a want 
of water, but there were none. The internal copper fire box shows 
no signs of being burnt, which it must have been had there been a 
searcity of water. The plates forming part of the sides and front of 
the external fire box were cracked at the corners, and the cracks had 
been filled up with plugs. The plates had afterwards cracked along 
the line of the plugs, and patches of copper outside had been put on. 
here were incrustations of water all down the front corners of the 


one missing. 


* That many of the Scientitie and Literary Institutions of our kingdom in 
various sub-divisions of art and science, have emanated from the said 
Society,” Charter of Incorporation of the Society of Arts,” 











fire box, showing leakage, and the boiler exploded from the top of 
one of the patches. There was a broken stay on one of the patches, 
and the plates were eaten away to an eighth of an inch, over a space 
of two inches diameter, and the plate was further weakened by a hole. 
1 am of opinion that the boiler first gave way along the line of the 
copper patch immediately above it, where the plate was not only de- 
fective from cracks and a broken stay, but was also weakened by a 
hole and corrosion. The safety valves had been screwed down to a 
pressure greater than the plates would bear. If the boiler had been 
good it would have stood the screwing down perfectly well. 

By ajuror: I should not have recommended copper patches to be 
used, but I should have put in new plates, and I do not consider the 
boiler was safe with those plates on. From the incrustations formed 
in it I should have thought it necessary to put in new plates. I think 
that the engineer, seeing those incrustations, ought to have reported 
it. He must have seen them, for they must have been there a fort- 
night. 

Mr. Beale cross-examined this witness at great length, but the 
answers elicited did not atlect his general testimony. 

Mr. W. P. Marshall, civil engineer, after the evidence of the last 
witness had been read over to him, said he had examined the fray- 
ments of the boiler and engine carefully, and did not think that the 
state of the firebox, as alluded to by the last witness, was sufficient to 
decide as to the point at which the fracture commenced. I observed 
the incrustations. The plates were reduced three-sixteenths of an 
inch in thickness on the under side of the boiler, where the fracture had 
taken place, and at one point the reduction was not more than one- 
eighth ofan inch. The only cause I can assign for the explosion is, that 
the pressure at the time must have been considerably greater than 
85 1b. on the square inch, with the regulated pressure on the boiler. 
I looked to the safety valves. Only one of them was found. It was 
in a perfect condition, but the defect would scarcely affect the escape 
of steam, either to assist or prevent it. It is possible one of them 
might have struck, as I observed on examination that it had a slight 
tendency so to do, but I cannot say whether that was not the result of 
the blow it received by the fall. 

William Middleton examined: I am an engineer and ironfounder, 
and reside in Wheeler-street. I have made a careful examination of 
the remnants of the boiler and engine 175, and having heard the 
evidence of Mr. Marshall read, I have nothing to say except to ex- 
press my concurrence in the views taken by him. 

The coroner then charged the jury, commenting upon the different 
portions of the evidence, and observing that the great point for them 
to consider was whether sufficient care had been taken with regard to 
the general management of the engine. If they thought that there 
had been any dereliction of duty on the part of any individual, they 
would be right in expressing their opinion, but at the same time they 
were not there to make any remarks or reflections upon any person or 
persons, unless the evidence was strong upon the subject. 

The jury having deliberated for upwards of an hour, returned a 
verdict to the effect that deceased had died from injuries received from 
a boiler explosion, but of the cause of that explosion there was no 
evidence. A verdict of * Accidental death” was accordingly recorded. 
Several gentlemen of the jury desired to qualify this verdict, but 
twelve out of sixteen ultimately agreeing, the inquiry was brought to 
a close at 1.30 a.m., after occupying the attention of the court for 
upwards of ten hours, The gentlemen of the jury who dissented from 


the terms of the verdict refused to sign the same. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


MR. LONGRIDGE’S REPORT. 


Srr,—In the table given in my last letter (page 168) I find an 
error in the formula for the value of F. Instead of 70 in that 
expression read p. 

I think my letter of last week clearly showed that a saving of 
10 per cent. may be obtained by using steam of 115 lb. pressure 
instead of steam of 33-518 lb. pressure, without using the steam 
expansively at ail. 

I shall now refer to the remaining part of Mr. Longridge’s re- 
port, and, instead of quoting, refer the reader to the report itself 
in the last column of page 85 of the present volume. To show 
that Mr. Longridge is in error respecting the ingress for steam 
being too small by adding lap to the valve, the following practical 
case will serve. (See Fig. 1.) 
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Let AB CD be the path of the crank, the letters being at 
right angles to each other, also let a bcd be the path of the 
eccentric, the letters as before; A and C the top and bottom 
centres of the crank, d b being the traverse of the valve; let the 
valve be so constructed that the exhaust sides of the valve just 
coincide with the exhaust sides of the ports when the valve is in 
the middle of its stroke, the width of the ports being equal to 
one half the traverse, orO d. Now, if the valve has very little 
lap on the steam side, the indicated diagram will be as under, 
which is a copy of a diagram taken in the year 1852. (‘see 
Fig. 2.) 

It is clear in the above case that the exhaust port was very 
little open when the engine was passing its centres; had it been 
otherwise the steam would have been condensed earlier, for the 
engine had every requisite for rapid condensation. 

Now, the cushioning system, advocated as new by Mr. Long- 
ridge, would not apply in the above case, for it is an unerring 
law that, if you arrange the valves of a steam engine to close 
the exhaust port before the end of the piston’s stroke, you must 
of necessity have that port too small when the engine is passing 
its centres to admit of anything like rapid condensation. By in- 
creasing the lap, so as to cut off the steam a little earlier in the 
above case, the exhaust port might have opened sooner, and a 
considerable saving in fuel effected by means of increase in the 
rapidity of condensing the steam from the cylinder, but the 
cushioning would be so extremely small as to have no practical 
effect on the engine. 

The old boiler belonging to this engine was taken out, and a 
new high pressure boiler substituted. I was consulted as to the 
best mode of arranging the engine and boiler, so that economy 
might be the result of their future working. And, in order to 
show that Mr. Longridge is in error about the ports when 
reduced causing a very considerable decrease in the pressure of 
the steam in the cylinder below that in the boiler, the following 
diagram will suffice. (See Fig. 3.) 

This diagram was taken after the engine had the passage for 
steam reduced from 32 to 6 square inches of area, the pressure 
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in the boiler being 20 lb. above the atmosphere diameter of 
cylinder 30 inches, number of revolutions per minute 29, length 
of stroke 5 feet 6 inches, showing the velocity of the piston to be 
319 feet per minute. In order to show that the steam will 
maintain its pressure in the cylinder nearly equal to that in the 
boiler, if the passage to the valve be not obstructed, let the 
steam be cut off by the valve when the piston has travelled one 
fourth of its stroke, the crank will then have travelled through 
the are A E=60°. When the engine is on the centre, the full 
side of the eccentric will be at 7, or 60°=a J, from its position 
when the valve had no cover, and e 6 will be the distance the 
valve will open, the steam being cut off when the full side of the 
eccentric arrives at g, the crank then being at E, the exhaust 
will close when the full side of the eccentric arrives at c, the 
crank being then at F, 

Let the length of the port be 12 inches, and its width 3 inches, 
the traverse of the valve being 6 inches, length of piston’s stroke 
5 feet, diameter of cylinder 31 inches. 

Then since eb = versed sine of angle 8 Of = angle of 30°, we 
get the distance, the valve opens = 3 x ‘134 = "402 and 12 x 
-402 = 4°824 the area of the steam passage when the valve is 
wide open, the crank then being at H ; but, since the velocity of 
the piston will be accelerated up to the point O, we will con- 
sider the space passed over during the opening and closing of 
the valve as the velocity of the piston, thus, if the engine make 
30 revolutions per minute, or half a revolution in one second, 
the crank will pass through 60° in 4 of a second; hence, the 
piston will move through the versed sine of the angle 66°, viz, 
1:25 feet in 4 of a second, or at the rate of 3°75 feet per second ; 
let us suppose a pressure of 5 |b. inthe cylinder before the steam 
from the boiler begins to enter, then the velocity of 35 |b. steam 
rushing into 31b, steam will be 670 feet per second, and the area 
T5476 x 375 = 

670 

4°22 inches, the area of the steam passage, which is less than in 
the case just illustrated by the diagram; hence tle conclusion is, 
that the opening when reduced by putting on lap, requires 
steam of higher initial pressure to do the same amount of work, 
and this steam travels at a greater velocity, which, combined 
with the decreased velocity of the piston, when the steam 
is cut off at less than half stroke, allows the steam to fulfil its 
functions in the cylinder nearly to its full extent. 

The passage for the admission of steam to a cylinder is a very 
different affair to the passage for its exit from the same cylinder : 
at the commencement of admission of steam the capacity of the 
cylinder is small, and gradually increases, which allows the steam 
time to follow up; but when the steam commences to leave the 
cylinder, that cylinder is full of steam, which must be ejected in 
the smallest amount of time possible; the passage in this case 
requires to be larger than in the case of admission, and wherever 
compression is got at the expense of this passage a decrease in 
the effective power of the engine will be the consequence. 

The above examination may be treated in the language of the 
Integral Calculus, by considering the variable area of the steam 
passage and the variable capacity of the cylinder; but, in order 
that all practical men may understand the bearings of the ques- 
tion, I have preferred the above method at the expense of my 
own time, and atthe sacrifice of space in your journal. 
to make the thing clear must be my excuse. 

Corn-market-buildings, Bury, Tuomas Batpwry. 

March 4th, 1857. 


of the cylinder being 754-76 inches, we get 
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VENTILATION OF MINES, 

S1r,—The ancient plan of coaxing fresh air in and foul out of 
coal pits, by uptake air shafts, trap doors, &c., is, I believe, the 
most modern plan, and from the sad frequency of explosions 
decidedly very inefficient. It has not occurred to our mining 
engineers that the evil genii can be easily dispelled by force. 

I would suggest that a suitable air pumping or blowing engine 
be set to force fresh air by a main pipe to the bottom of the 
working shaft, and thence by small branch pipes (as with gas), 
to the far extremes of the workings. This air would find its 
way to the nearest outlet, and carry the most of the evil agent 
with it. The whole pit or workings would thereby, at all 
proper seasons, be equally supplied with fresh healthful air. 

For a small working a blowing apparatus could be applied to 
an existing pumping or winding engine. 

This plan, if without precedent, is apparently what is wanted. 

Manchester, March 7, 1857. A. CHISHOLM. 





AMERICAN COAL-BURNING LOCOMOTIVES. 
Srr,—A writer under the signature of “Dial,” in the previous 
number of THE ENGINEER, acknowledges that “the report of 
the performance of the freight engines of the Baltimore and 
Ohio Railroad Company contains a great deal of useful infor- 
mation, after making every allowance for the boastfulness of the 
American character.” He concludes his article by expressing 
the nation’s acknowledgment to Mr. Ross Winans for “ bringing 
the subject before the British public, and hopes that it will be 
treated with the usual British generosity and candour.” 

Without either contradicting the assertion of “ Dial” that 
boastfulness is a characteristic of the American people, or com- 
menting upon the good taste of acknowledging “a valuable ser- 
vice ” by offering an insult, I hope that he will make good his 
assertion by pointing out the items in the report which he 
classes under the title of boastfulness. 

Mr Winan’s friends well know how far he is justly charze- 
able with this epithet; and I now refer to this writer as much 
on account of the general as the specific application of his 
charge, not doubting but that just such remarks do more 
towards keeping up a constant irritation between two countries 
which ought to be on the most friendly terms, than the ambi- 
tion of politicians or the blunders of diplomatists. 

RAIL JOINTS. 
Srr,—Some three or four months back an American came over 
to England to obtain a patent for forming rail joints with timber 
and iron bolted through the web of the rails, and spiked down 
to the sleepers, in short, the joint you have engraved from Captain 
Galton’s work. Another American, however, informed him that 
it had been previously patented by me, which is the fact, and 
thereupon I apprehend the American patent for this joint is 
untenable, Wood cannot be applied to make firm joints, but 
it can be very well applied for intermediate fastenings. Blocks 
of oak 9 in. long and 3} in. wide, fitting the side channels of 
the rails, bolted through with one bolt and spiked down to 
the sleeper, will answer very well, but I doubt if they are 
cheaper than cast or wrought iron brackets used in the same 
way. They are used upon 160 miles of railway in France, 
where iron is dearer. W. Brivces Apams. 
1, Adam-street, Adelphi, March 9th, 1857. 





BALTIMORE. 


8 THE ATTRACTION OF GRAVITATION. 
a aman contradicts well ascertained and universally 
admitted facts, we scarcely expect to find him admit the truth 











of any arguments based upon those facts. Such seems to be 
the case with J. A. D. in the present discussion. He denies, in 
his letter of the 6th inst., that two pieces of wood, of equal den- 
sity, floating upon still water, will attract one another, and 
come together after a time. This is no mere assertion of mine, 
but a fact that has been verified and admitted for many years. 
Again, that the earth is five times as dense as the sun, is the 
opinion held by all the astronomers of the day ; and, upon such 
authority, we may well believe it, provided we can bring no 
facts to disprove it, J. A, D. says, “It is density that increases 
the conductibility of substances, or why will not a piece of 
wood give out as much heat as a similar piece of iron, when both 
are heated alike? This seems rather a foggy sentence. What 
has “giving out heat” to do with conductibility? But to 
pass that, and use his own expression, how comes it that a piece 
of wood (of less density) “ gives out” more heat than a similar 
piece of glass (of much greater density) when heated equally ! 
This is seareely in accordance with his statements. 

J.A.D. must remember that all the evidences of physical 
force which nature affords us are the resultants of two or more 
forces acting more or less in antagonism. The reason why a 
single dew-drop keeps nearly its spherical form is, that the 
attraction of the earth’s mass—powerful as it is—is not suffi- 
cient to overcome the proper attraction of the particles of the 
drop, combined with the resistance which the wax-covered 
cuticle of the leaf opposes to being wetted. The larger the 
drop is made, the more is the earth’s power able to do in this 
miitter. 

J. A. D.’s sixth paragraph, in his letter of the 6th inst., 
appears to me to be a complete refutation of his own theory. 
He says, “the immense heat of the sun is a clear proof of his 
immense density, and consequently of his immense attractive 
force;” but his theory is that bodies, when highly heated, 
cease to attract ; yet the immensely heated sun exerts immense 
attraction ! 

We do not require any knowledge of either the sun’s size or 
density to obtain his distance, since that can be obtained by 
indisputable mathematical reasoning from ascertained facts. 

Will J. A. D. kindly tell me the meaning of the sentence— 
“With respect to paper being denser than wood, that could be 
found upon trial, and the allusion is therefore worth nothing.” 
Tam ata loss to comprehend it. 

I have confined myself to answering J. A. D.'s objections, as I 
think to bring forward further evidence would be needlessly 
taking up your valuable space, and will conclude with recom 
mending to the perusal of J, A. D, some sound book on natural 
philosophy. Dr. Neil Arnott’s “Physics” is perhaps one of 
the best for his purpose; he will there find these knotty points 
all satisfactorily cleared up by the law of gravitation, which 
varies directly as the mass, and inversely as the square of the 
distance. A word before closing to Mr. Stevenson. He seems 
very vaguely to confound electricity and heat; certainly they 
are not the same, though often synchronously appearing, and 
even mutually producing manifestations of each other. He 
also talks about “electrical matter;’’ now, if electricity be 
matter, it must have the attributes of matter—viz.,, possess 
weight, and occupy space—neither of which it has, as has been 
proved repeatedly. I think if he will carefully study De la 
Rive’s able treatise on Electricity, lately published, he will see 
reason to change many of his crude notions upon the subject, 
from the facts therein, and the deductions drawn from them. 

° J. H. Eccrort, Jun.) 





Hastings, March 10th, 1857. 





STREET RAILWAYS, 

S1r,—I have read with much interest the various letters and 
communications respecting street railways, which have appeared 
in Tne Encinrer. They strike me as consisting of two classes, 
viz., those for railway trucks, and those for ordinary vehicles. 
Of the first class—trams of rails for the transport of railway 
trucks from one railway to another, or from railways to w are- 
houses and docks, such as may be seen in many of our seaports, 
at Liverpool, Southampton, &c—it may be said that where there 
is ample space, and a comparatively small street traffic, they are 
not very objectionable ; but in London, I much fear they would 
greatly increase the present hindrance to the street traffic. 

The impossibility of leaving this line of rails would cause the 
trucks to sweep all before them, to the great detriment of the 
shops, at the doors of which no carriage could stop; as also at 
the entrance and crossings of other streets 

The great difficulty of retarding, stopping, and starting such 
excessive weights would render them dangerous in the narrow 
and crowded thoroughfares of London, particularly in the steep 
parts. It is proposed to overcome this in some measure by 
working the trucks at night. The same recommendation would 
apply to the large wagons at present in use; and I believe they 
are much used late at night and early in the morning. 

It may be urged that the shop-doors might be relieved by 
placing the rails in the centre of the street. If the street were 
sufficiently wide, this would be the best position ; but, unfortu- 
nately, the contrary is the case; and a centre line of rails in 
narrow streets would tend to intercept all traffic except its own. 

Of the second class, or “tramways” for ordinary road carriages, 
there is much to be said. It would be difficult now to determine 
the date of the original inventors. Your correspondent, “ C?,” 
may be the most correct, for they were in use, in Glasgow, 
in 1820. Their object has hitherto been to facilitate the draught 
of heavy carts and wagons up inclined planes in streets and on 
roads. They would be injurious if used on the descent of a hill. 
They were not laid with any idea of increasing the pace beyond 
awalk, All traffic in one direct line must be uniform in pace, 
and that pace must be regulated by the slowest vehicle in the 
line. It would, therefore, appear that one tramway, placed on 
the nearside of every rise in a street or road, was all that was 
required, unless the streets were sufficiently wide to admit of a 
double line of walking traffic, which is not the case in the 
crowded streets of London 

The nearside of an ascending street or road is the proper 
place for a tramway, if used at all; and no doubt it would 
materially assist horses in taking up their loads, and in a great 
measure prevent those frequent interruptions caused by the 
struggling, stopping, or falling of horses. All kinds of carts and 
carriages could avail themselves of this aid, by simply falling 
into the rank, and conforming to the pace ; and could, if the 
tramway was properly constructed, leave it at pleasure, and 
rejoin the general traffic. 

But here again arises the objection of shop-doors. A carriage 
or a cart passing a door, perhaps whilst forming one of the 
walking rank, suddenly stops, aud consequently halts the whole 
column, which must immediately leave the tramway, and, 
making a detour round the impediment, regain the tram as 
soon as it can, perhaps to be thrown out in a similar manner in 
the next hundred yards. 

It may be urged that nearly the same condition of traffic now 
exists, without the relief which the tramway would give to the 
horse; and it is so. But 1 apprehend a difficulty in a heavy 


cart or wagon leaving a tramway which does not now exist in 
amere divergencelof route. Horses in ascending hills, and indeed 
at all times in slow work, inform themselves of the exact amount 
of exertion necessary for the continuous progression of the load 
they are attached to; and any sudden and unexpected increase 
of resistance destroys this balance of power and resistance, and 
stops the horse Such a sudden change of draught would take 
place the instant the wheels left the smooth tram and came 
pon the stone pitching; and, at the same time, the startled 
animal would find he had to some extent lost his foot-hold by 
standing on and vainly endeavouring to take hold of a smooth 
broad piece of iron instead of the uneven, rough stonework he 
previously had under him. Without the tramway there is no 
such sudden change of draught in any case of divergence from 
the line of slow traffic; consequently, the horse is always 
pre pared, 

It is also very questionable if a pair of horses abreast can be 
used with full effect, and without the danger of falling, upon a 
tramway. The distance between the two inside edges of the 
iron plates is not more than sufficient for two horses abreast to 
stand in; it is, therefore, more than probable that the outer 
feet. of both horses would rest upon the smooth and slippery 
a of the iron plates, greatly impeding their powers of 
draught. 

It may be further doubtful if the proposed advantages to the 
horse, or to the public, will not be frustrated by the cupidity of 
hauliers. Three horses are now used for taking a given weight 
from a railway across London. This weight is regulated partly 
by the distance and partly by the amount of force actually 
necessary to take the load up the steepest rise in the route. Now, 
if the force required at these rises is lessened by the application 
of tramways, it throws a surplus of power into the hands of the 
owner of the horses, who will immediately turn that surplus 
power into profit, by increasing the load, which will be seriously 
felt by the horses in descending inclines, on level ground without 
trams, and in stopping and starting the conveyanee, all of which 
will militate against the convenience, and even the safety of the 
public 5 

The inconvenience to the fast traveller of one continuous 
broad smooth plate of iron being placed in or towards the centre 
of a street, must not be lost sight of, although it may be modi- 
fied to some extent by mechanical contrivance. 

Any combination of trams and rails, by the introduction of a 
longitudinal groove in the tram, to take the flanch of the wheels 
ofa railway truck, somewhat similar to that proposed by “Anti- 
Bus,” in your paper of the 13th February, would be open to the 
following objections :—~ D 

It would involve the tramway being continuous, which is not 
desirable down hill, , 

The grooves would require great attention to keep them 
clear. 

They must be at least two inches wide to take the flanches 
and admit of the necessary lateral play of the truck wheels. 
This width would admit the tyres of most light carriage wheels, 
but not the whole felloe; the consequence would be, the 
destruction of all light carriage wheels that get into the grooves. 

The groove in the near tram would be only five inches from 
the kerb of the footpath; but as the body of a railway truck 
overhangs the flanches of its own wheels by eighteen inches, the 
truck would overlay the footpath thirteen inches, to the annoy- 
ance of foot passengers, and the removal of lamp-posts. 

It is, therefore, to be considered whether the inconveniences of 
a tramway may not exceed the advantages proposed. I dv not 
mention them by any means as insurmountable obstacles, but 
only such as must not be lost sight of in considering the propo- 
sition as applicable to the narrow thoroughfares of London. 
Practically, they may not be so great as they appear, and 
ingenuity may overcome some of them altogether. 
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As to the construction of the tramway, it does not appear that 
it need be of any serious expense. It is doubtful if it would be 
advantageous on level ground, unless it were certain that the 
conveyance would never be required to leave the tramway, 
excepting on descents, for three horses could not move aload on 
the pitching which they could draw with one ona tramway. If 
the tram is confined to ascents alone, its extent would not be 
great. * At any rate, setting aside the objections above enume- 
rated, it might be tried on some of the steepest inclines in 
London. 

It is evident that no form of tramway can be used that will to 
any extent impede leaving the line and rejoining it at pleasure, 
and with certainty; which could not be the case where any 
flanches or ridges were used for the imaginary purpose of con- 


fining the traffic; the horse will do that correctly of his own 


accord, 

J would propose that an experimental tramway should be 
placed on some steep hill in London, on the near side of its 
ascent. 

The near rail, or tram, being close to the footpath, and in the 
water-course, which it would form (see Figs. 1 and 2). 

And that the kerb-stone of the footpath should be protected, 
and much friction against it prevented by a deep flanch resting 
against the kerb, but forming a part of this near rail, or tram. 
Both trams, or rails, should be constructed of cast-iron, of the 
form and widths shown in the accompanying drawings, and laid, 
by being paved in along with the granite blocks which form the 
other portions of the street. W. M‘Apam. 

Bath, 2nd March, 1857. 

Smrpnurpixne at Cuarnam Dockyarp.— The shipbuilding 
department is being carried on with activity, the number of vessels 
of war now in course of construction at that establishment giving an 
aggregate burden of about 20,000 tons. In addition to the large 
screw steamer Renown, 91, which is completed, there are several 
other vessels in a forward state, some of which are intended to be 
launched during the present year. Among these may be mentioned 
the two screw corvettes Racoon and Charybdis, of 21 guns each. 
The Renown screw steamer, of 3,317 tons burden, will be launched 
on the 28th inst., when it is intended to lay down another large screw 
steamer on the same slip. 

Tne DreapnovGut Hosprrar Surp.—The destruction of the old 
seamen’s hospital Dreadnought is progressing rapidly at Woolwich. 
On Tuesday morning Mr. Sloman, the dockyard auctioneer, held his 
first sale by auction of the old timbers, which met with ready pur- 
chasers, 84 lots being speedily brought to the hammer, and realising 
the sum of £380. The shipwright department have calculated the 





value of copper to be got from the demolished vessel will exceed 
2,000. 
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MAUDSLAY’S ENGINES FOR DRIVING SCREW 
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Tuis invention consists in a new arrangement of vertical engines for 
driving screw propellers. An annular cylinder is placed immediately 
above the crank-shaft, and the power from the piston-rod cross-head is 
communicated from above the cylinder to the crank by means of a con- 
necting-rod passing downwards through the central or inner cylinder. 

The above illustrations show a side view in section and a 
front elevation partly in section of a pair of coupled engines, arranged 
according to this invention. A is the annular cylinder ; B piston-rod 
cross-head, to which the two piston-rods, CC, are connected; D D 





' AL 
HNN) 
Ln 


ALCOA te 


YSOOLL LLL LPPOOOL DOL Ae 





NY 


SS SASS 


NS 


Liisa (ht tdrtdddLddd bth 
Hal 


yi | 


I, } 
iN 





the guide for the cross-head ; E the connecting-rod working through 
the inner ecvlinder, F. and communicating the power from the 
piston-rod cross-head to the crank, G. 

This arrangement of engine is proposed to be used more especially 
in commercial steam vessels, where it is not necessary to keep the 
machinery entirely below the water line; and its advantages consist, 
Firstly, in having the cylinder placed upright directly over the 
crank-shaft, and supported on short standards cast on the condenser 
or bed-plate, not requiring any connection from the vessel to steady 
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it; Secondly, in having the piston-rod glands and cross-head guides 
on the the top of the cylinder cover, where they are easily attended 
to, and also in having all the joints and moving parts of the engine 
arranged so that they can be conveniently got at for the purpose of 
oiling, which is of great importancein engines working at a great 
velocity in order that they may be kept in good conaition; and 
Thirdly, in this arrangement a much longer connecting rod is obtained 
than in ordinary engines, in consequence of which the side thrust on 
the cross-head guides is considerably reduced. 





TIDMARSH’S APPARATUS FOR LUBRICATING 
SURFACES. 
Tuts invention is designed, First, to effect a saving of the lubricating 
material used; and, Secondly, to ensure a uniform and continuous 
supply of it to surfaces when in motion. 

















Fig. 1 represents a vertical section of one form of lubricator. A is 
the box, cylinder, or vase, of metal or any other suitable substance, 
containing the lubricating material; B, the oil or lubricating ma- 
terial, which is raised or elevated by the four tubular arms or spoons 
C and J, and conveyed into the cylindrical end of the driving spindle 


G, and then passes through the perforations and the tube H to the 
bearing or other surface to be lubricated ; C and J are hollow arms | 
or spoons (represented in part section only) screwed or soldered into 
the hollow end of the driving spindle ; G D, the driving spindle, 
working through the cylinder, vase, or oil cup, having a button or 
washer attached to it to maintain it in its proper position within the 
vase or cup. The driving end of this spindle, or that which is out- 
side the cup or vase, has a flat side, to allow the pulley or rigger E 
to be moved along and set at any required distance, and this pulley 
or rigger is driven by a band from any convenient source of motion ; 
F is the perforation which allows the lubricating material to ve con- 
veyed from the hollow arms or spoons C J through the vertical 
stem H to the point where it is required. The hollow spindle G is 
provided with a stop or washer fixed between the hollow arms to 
prevent the lubricating material raised by the forward motion spoon 
C passing down the back motion spoon J. 

Vhen the lubricator is intended to be worked by an eccentric or 
cam motion, it is constructed as shown in Fig. 2. <A is the shaft or 
driving spindle ; B, the button, attached to the piston or valve 
spindle D ; C, the cap or cover of the cup, vase, or cylinder con- 
| taining the lubricating material; D, the piston rod or valve spindle 
} around which is coiled a spiral spring; E, columns or standards, 

supporting the piston or valve spindle and spiral spring ; G, a spiral 
spring, wound round the valve spindle D, which returns the valve 
to its seat after having been raised by a wiper or cam on the shaft A, 
to allow the lubricating material to pass to the tube J, which conveys 
it to the surfaces requiring lubrication ; K, a feathered valve, which 
on being raised allows the lubricating material to pass into the tube 
) J; L, the valve cap, fitting close in its seat on the button 1; M, a | 
| lever, worked by a cam or otherwise from any convenient source of 
motion, 
When the quantity of oil or other lubricating material requires 
| to be varied from time to time, it is regulated from a minimum to a 
maximum by fitting to the top of the valve spindle, a thumb screw 
and index for raising the feathered valve to any required height, at 
| the same time omitting to use the driving spindle with its cam or 
wiper. Fig. 3 represents a vertical section of this form of lubricator. 
A, the button, through which the screw E works in order to raise 
| the valve C; B, the valve spindle, having one end screwed to admit 
of its being raised ; C, a feathered valve, which on being raised 
allows the lubricating material to pass down the tube F to the 
moving surfaces requiring lubrication ; D, the index or thumb screw, 
by which the supply of lubricating material is regulated ; G, a guide 
plate attached to the valve and spindle; H, pillars or standards on 
which the guide plate works ; K, the cup, cylinder, or vase containing 
the lubricating material. 











| SPENCER'S LOCOMOTIVE FEED PIPE COUPLING. 
| PATENT DATED 25TH JULY, 1856. 
| Tuts invention consists of a new mode of coupling the feed pipes of | 

locomotive engines and tenders. Instead of the ball and socket | 
joints, a coupling, having rings of vulcanised india-rubber is used so | 
arranged that they allow, First, of the angular motion required by 
the engine in passing curves and points; and, Secondly, of the sliding 
motion required by the varying distances of the ends of the engines 
and tenders, and at the same time form water-tight joints. 

Various moditied forms are described in the specification, but the 

illustration exhibits the principle of the invention. It shows one 
end of one of the modes of constructing a double joint 


| 
| 





is held by the rings of india-rubber C, compressed by the screw nut | 


| She has exterior life-lines affixed 


The flange, | 
A, is screwed to the flange of feed pipe. The end ofa sliding pipe, B, | 


D, as may be required, and can be pushed in or drawn out to allow of 
the second or sliding motion, while the hollow conical chamber in the 
pipe E, allows of the tirst or angular motion, In the illustration is 
shown the form of chamber preferred, but the form is not material, so 





that the pipe B can work at the required angle, and also work in a 
circle. At G, H, a union joint is shown, which allows the pipe B to 
be taken out without disconnecting the engine from the tender. A 
ring of india-rubber C keep this joint water tight. 





Liresoar.—A lifeboat intended for presentation by Government 
to the Government of Chili, in consideration of succour rendered by 
the Chilians to British mariners in distress, is lying on the boat-house 
wharf at Woolwich, awaiting an opportunity for conveyance to her 
destination. ‘This boat is built on the principle of a design produced 
by Mr. J. Peake, assistant master shipwright of Woolwich Dockyard. 
Her length is 30 feet; width, 8 feet beam ; depth amidships, 3 feet 4 
inches, exclusive of keel; ditto, from boat's floor to deck, 1 foot 3 
ditto, from 


inches; ditto, from deck to thwarts, 1 foot 3 inches ; . 
thwarts to gunwale, 10 inches; length of end cases, 4 feet 3 width ot 
side cases extreme, 1 foot 6 inches. She is provided with 12 oars, 


and is extremely light ; is double banked, and weighs about two tons. 
She is furnished with a water-tight deck at the load water line, de- 
tached air-boxes along the sides, and water-tight air-cases within 
board, which render the boat unsubmergible and self-righting. A 
great amount of extra buoyancy is derived from large end air-cases 
built across the bow and stern, occupying from 3 feet to 4} feet in 
length, from the stern and sternpost to gunw ale he ight. According 
to extracts published by the Royal National Lifeboat Institution, 
these cases are chiefly intended to provide selt-righting power, but in 
the event of the boat being stove in, and the space below the deck 
being filled with water, they alone have sufficient buoyancy to float 
her. She possesses likewise self-acting valves which open downwards 
only, so that they will allow any water shipped to pass downwards, 
while none beyond a tritling leakage can pass upwards thvough them. 
i i J round the entire length of the boat 
to which persons in the water might cling until they could be got 
into the boat, as well as two central life-lines lower than the —_— 
to be used as stirrups to assist persons in the water to enter a ee 
The design was gratuitously furnished by Mr. Peake to the Roy . 
National Lifeboat Institution in 1855. He has since de voted muc 

time and attention to the subject of improvements which have — 
time to time been suggested. The boat was built at Limehouse by 


Messrs. Forrest. 
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TO CORRESPONDENTS. 
Socrmstry or Ants.—We regret to state that, owing to serious indisposition, 
Major Sears was unable to complete his paper on “ Submarine Exploration,” 
intended to be read on Wednesday evening. Consequently, no meeting tok 


place. 
Want of space compels us to postpone the publication of several letters until next 
week. 


H. B. (Northam).— Particulars of the fibre planting machine may be obtained 
Jrom Mr. H. Wingrave, 1, London-wall, to whom you had betéer apply. 

D. G. (Pimlico).—The Jevels on the Ordnance survey of London are 124 feet 
above Trinity high watvr mark, so that if this quantity be deducted from any 
level marked on the maps, the remainder will represent the number of feet above 
Trinity high water mark. 

Hich Pressure.— We have reason to believe that the matter to which you refer 
will shortly appear. 

Loco.— Twelve shillings. 

RoiiER.—Cambridze's Patent does not erpire until 30th April, 1858. 
cannot, therefore, manufacture without a license, 

Mr. A. is informed that Captain Galton’s report may be bought at the Parlia- 
mentary Reports Office, Great Turnstile, Lincoln's-inn-fields, 

M. W. G.— We do not know whether the report is published or not, but we will 
inguire for you. With regard to Salter's, to which patent do you allude? 
There are several patentees bearing the name of Salter. If you mean the 
spring balance patent, it has expired. 

J. A. A.— Both the manufacturer and user are liable to proceedings for an 
infringement of the patent. 

W. T.— You are perfectly correct in your suspicions. 
tion directed to the matter for some time, bui what remedy do you suggest ? 


You 





MEETINGS FOR THE WEEK. 

INsTITUTION OF CiviL ENGINEERS, Tuesday, March 17th, 8 p.m.— 
Discussion upon Mr. R. Armstrong's Paper upon “ High Speed Steam 
Navigation and Relative Efficiency of the Screw Propeller and Paddle 
Wheels.” 

Society or* Arts, -Wednesday, Marth 18th, 8 p.m.—‘ On the Economy 
of Food,” by Dr. Letheby. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. * The charge for four lines and under 
ts half-a-crown; each line afterwards, sizpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letlers relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mu. Bennanp Luxton, Engineer-ofice, 301, 
Strand, London. All other letiers and communications to be addressed to the 
Editor of Tue Enoiness, 32, Bucklersbury, London. 
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PERMANENT WAY OF RAILWAYS. 


A FEW weeks since we published*an abstract of Mr. W. 
Bridges Adams’: paper, read at*the: Institution .of Civil 
Enginecrs, on the various descriptions of permanent way 
now in actual use, and we also published an abstract of the 
discussion which followed the reading of -the paper. 
Although much was said as to the relative advantages of 
the systems described, the « discussion,~ unfortunately, 
failed to elucidate certain important points, which,* at 
the present time, are of very great interest.: It is to 
these that we desire to draw further attention, in. the 
hope that some of our numerous readers who are engaged 
in railway works will afford us the opportunity of publish- 
ing the results of their experience. Before, however, re- 
ferring to those parts of this important inquiry which 
appear to us to require further elucidation, it is only fair 
that we should shortly state a few of the points which 
the discussion brought out; and which are very useful as 
far as they go. 

Perhaps one of the most formidable objections raised 
against the use of the double-headed fish-jointed rail, 
was that the bolts which secure the fish plates to 
the rails were liable, and sometimes to a most extra- 
ordinary extent, to derangement, the nuts becom- 
ing loose, and the bolts themselves not unfrequently 
failing altogether and becoming displaced. One gen- 
tleman, with an amount of patience worthy, perhaps, 
of a better cause, and certainly with an interest unknown 
except in a rival patentee, actually walked for three-quarters 
of a mile along one of the lines out of London, intently 
examining and counting the defective and missing bolts in 
the joints, and certainly showed statistical results sufficient 
to induce any engineer to abjure bolts and nuts for the rest 
of his days. Fortunately for the comfort of those who are 
inclined to adhere to this much abused kind of connexion, 
we are enabled to state that it was satisfactorily proved 
that good bolts were capable of standing for any reasonable 
time, and that these good bolts could be obtained at the in- 
significant cost of 24d. per lb. Moreover, it appeared that 
the defective bolts, and those which had so signally failed 
as to become displaced altogether, had been driven through 
holes in the fishes or rails, or both of them, which were too 
small for the thread to pass without being injured. Little 
surprise should, therefore, be felt at the observed result. 

The next important point determined appeared to be 
that the bearing surface or width of the rails should not be 
less than 2} or 24 inches, inasmuch as some rails having a 
head only 2 inches wide had been found to scale, and to be 
soon destroyed. These effects were, however, partly attribut- 
able to the bad quality of iron, but it appeared satisfac- 
torily shown that they resulted in great measure from a too 
narrow bearing surface. 

The third point which seemed proved was, that a road 
constructed wholly of iron, without the use of timber 
sleepers, did not constitute too rigid a road, as was gene- 
rally supposed. Experience had proved that the motion of 
the carriages over a road so constructed is more even and 
pleasant than over ordinary fish-jointed rails. 

Another point of some interest was the advantageous 
substitution of light rails in place of heavy ones. 
Rails of about 901b. to the yard were being changed for 
rails weighing only 72 1b., and this change had been 
determined upon after satisfactory evidence had been 
obtained of the superior economy of the light over the 
heavy rails. The only reason that it appears possible 
to assign for this unexpected result is, that the lighter 
rail is more flexible than the heavier one ; but it is a great 
question whether the advantage that may arise from this is 





We have had our atien- | 


not outweighed by the increased tractive power required to 
pass a given load along the rail. It would appear per- 
fectly clear that any deflection in a rail must take place 
rincipally between the supports, and so cause an incline to 
continually formed in front of a train, to mount which 
must be exhaustive of power. We can quite understand that 
the abrasion may be somewhat less, but the question is, to 
say the least of it, fuil of difficulty. That an actual 
change from heavy to light rails is now being made there 
is no doubt whatever. 

The last point that we can now allude to as having been 

| proved was, that almost all the systems of permanent 
way which were described in the paper were capable of 
: being so constructed as to afford good and durable roads, 
| but this admission was qualified by that most important 
| consideration, viz., non-restriction as to the cost of the line. 
| Now this is one of the very points to which we desire to 
| call the attention of our readers. It is all very well to 
| determine whether any particular mode of constructing 
| the permanent way results in a good and durable road, 
| wholly irrespective of cost, and if there were but 
| one system, cost must, of course, be left out of 
consideration altogether; but, in comparing one system 
| with another, the whole pith of the question lies in the cost, 
| and in that alone—of course premising that each system 
is available for the construction of a good and durable 
road. ‘The discussion, therefore, as far as it went, was use- 
ful enough, but no conclusion was arrived at as to the best 
| system of permanent way in use, inasmuch as the cost was 
not considered. Of any two systems equal as to durability 
| and efficiency, that which costs the least, in the first instance, 
| must be the best. Again, of two systems equally efficient 
| and equally costly in the first instance, that one which 
| is the most’ durable is the best. Now, as it was admitted 
| that the various systems, with few exceptions, could be 
made equally effective, if enough were spent upon them, it 
| remains only to determine their relative cost, when con- 
| constructed of equal durability, in order to know which is 
the best. These particulars, however, we have, in great 
measure, to obtain. The mere estimate of the weight of 
| the rails, cost of sicepers, &c., does not constitute any thing 
| like the criterion by which to judge of the total cost of 
| construction. There are the relative expenses of rolling 
| different sections, ofequal strength ; there is also the relative 
| cost of laying down; also the cost of maintenance. For 
| although one system may be equally durable, so far as 
lasting the same number of years is concerned, yet it may 
| be much more expensive to keep in repair than another. 
| Again, the important consideration should not be over- 
looked of the degree of attention which one system may 
| require over another to ensure its perfect maintenance. Set- 
| ting aside the expense of extra attention, it becomes an 
important matter to determine the amount of injury likely 
to arise from any neglect. To illustrate this we will sup- 
pose that, in order to ensure the proper maintenance of a 
line, some parts of it required frequent examination, but 
that it was found upon each examination on the average 
that one part only in every thousand failed. Now 
this being so, it is clear that, although the actual 
work of reparation might be very limited, yet, if in order 
to discover the defect which was known to exist in 
one part, the whole thousand had to be frequently 
examined, we should have an expensive item in the main- 
tenance, but one which would not appear in any account of 
the repairs actually made. It is from similar cases to this 
that we believe much of the expense of maintenance is never 
properly estimated, the real wear and tear in these cases is 
never repaired, as it is the brain of the superintending en- 
gineer that suffers. Innumerable instances might be 
adduced where the cost of finding out defects far exceeds 
that of remedying them. 

Another point which was very imperfectly touched upon, 
was the actual condition of some of the ordinary rails, 
which have a boasted existence of ten, and even sixteen 
years. That rails can be used for a great length of time 
would scarcely require any proof; but what we want to 
know is—In what state are they after so long a time? 
also, whether they have been turned, and how often? It 
may be that old rails, like old hats, may be almost inde- 
structible. A rail may be greatly worn, and then turned 
end for end, then bottom for top, and end for end again, 
and after this trial of its metal, the first worn edge may 
be much better than the last, and may again, by com- 

arison, be thought not so bad after all, and capable of 
ing used once more. 

This is all sufficiently easy ; but the question really is— 
What sort of way is thus produced? and this question 
remains unsatisfactorily answered. We want to know 
what proportion of the ordinary double-headed rails are 
systematically turned. How long they last in their first 
position when new, and also how long after being re- 
versed, that is, the under side being turned uppermost. 
We also want to know what proportion of those rails which 
are turned is really good and fit to run upon, and what pro- 

rtion may be said just to suffice. Now, if we can succeed 
in obtained these particulars, we shall be better able to esti- 
mate the value of ordinary double-headed rails, of which 
engineers seem so highly to approve. We have a very 
strong notion, and others entertain it too, that the chief use 
made of the ordinary double-headed rail is to substitute 
one head for the other in the event of the metal prov- 
ing imperfect, which in the best rolled rails will some- 
times be the case. We are aware that the chief indentations 
in the lower head of the rail are made at the ends, and that 
by cutting the ends off these very bad places may be got 
rid of ; but indentations are made at every chair more or 
less, and all the cutting in the world cannot get rid of 
them. 

Another unsettled matter is, whether the rails ever 
become firmly seated in the chairs when a worn out head 
is used as the bearing surface. It is possible, no doubt, 
to fix the rails tightly in at first, but what is the propor- 
tion of trouble and expense in keeping turned rails well 
keyed down, as compared with new ones ? 

Another question remains unsettled relative to the ad- 
vantage or otherwise of using permanent ways constructed 
wholly of iron in India. Now, it appearg clear thet the 











fear formerly expressed as to the destruction of timber 
sleepers from the ravages of the white ant are groundless, 
inasmuch as two or three trains a-day passing ieee a line 
laid on timber sleepers has been found to prevent the ant 
from attacking the timber, this being owing to the vibra- 
tion caused by the trains, 

An objection, however, raised against ways wholly con- 
structed of iron is the cost of transit, which to India is of 
course great, but it is not recollected that, at least for the 
present, all the timber sleepers used in India, or very nearly 
all of them, are exported from this country, and the cost of 
transit, from the great space occupied, must therefore be 
nearly or quite equal to the extra cost of ways wholly of 
iron over that of the ordinary double-headed rails and 
chairs. 

One word more and we have done. Notwithstanding 
the numerous advocates for the ordinary system of double- 
headed rails, chairs, fish joints, and timber sleepers, we are 
of opinion that great improvements may yet be made. 
Which of the various systems proposed to displace that in 
most general use is the best, or whether there may not be 
plans yet untried which beat them all, we will not pretend 
to say; but certain it is that the more information we can 
obtain in answer to the various questions, which remain as 
yet undecided, the sooner shall we be able to form an 
opinion. The requisites of a good rail appear to be, in 
our simple judgment, these—lightness combined with the 
greatest strength; simplicity as regards form, and fewness 
of parts; facility in laying down or removing, capability 
of being easily reversed, and without chair dents; and, 
lastly, that all bolts, keys, or other fastenings, should be as 
far as possible in sight, easily accessible, and renewed, if 
necessary, Without difficulty. All these qualities must be 
possessed : and we believe that whichever system answers 
these conditions, and is cheapest in first cost and repair , 
will be found the best, never forgetting that, other things 
being equal, that system is the best which gives least 
anxiety and least trouble to those having the responsibility 
of maintaining the road in good order. 


AMERICAN RAILWAYS—MANAGEMENT, 


IN continuing our notice of Captain Galton’s report upon 
the Railways of the United States, we propose giving an 
outline statement of the mode of management oleate » as 
detailed in the report, and to offer some observations upon 
those parts of the American system of management which 
appear capable of being introduced with advantage in the 
conduct of our own lines ; in doing which it will, of course, 
be absolutely necessary continually to keep before us the 
peculiar conditions obtaining in England and America, 
which render many of the arrangements suitable to the 
proper management of railways in one country to a great 
extent unsuited to those in the other. Foremost amongst 
these peculiar conditions are the differences in the lengths 
of the lines and the amount of traffic upon them—the 
length of the American railways being far greater than 
that of English lines, and the traffic considerably less. 

With regard to the general system of management 
adopted by American railway companies, Captain Galton 
remarks that each railway is managed by a well-paid pre- 
sident, in whom the whole executive power is vested; he 
is responsible for the efficient and economical working of 
the line. A body of directors, generally good men of busi- 
ness, unpaid, excepting on pooulier occasions, are appointed 
to watch over the interests of the shareholders, and to see 
that the president does his duty ; and also to take care that 
the accounts are kept in such a form, and with such checks, 
that malversation cannot take place. The shareholders 
have the privilege of electing the president and the direc- 
tors annually, instead of being compelled to elect them for 
longer periods, as is the case in England. They, therefore, 
possess a direct control over the management of their 
affairs. 

It appears that the New York and Eric Railway Com- 
pany have been particularly fortunate in carrying out an 
efficient organisation of their officials. In this case a 
general superintendent is appointed, who is solely respon- 
sible to the president of the line, and under the general 
superintendent, and subject to him are the heads of the 
various departments, viz., division and branch superinten- 
dents, masters of engine and car repairs, car inspectors, 
freight agent, ticket agent, wood agent, superintendent of 
telegraph, and foreman of bridge repairs. 

The chief point worthy of remark in this system is, that 
every one of the officials here noticed is made absolutely 
responsible for any dereliction of duty, this responsibility 
being incurred by a system of daily reports, which are 
framed so as to avoid the lessening of the influence of the 
principal officers over their subordinates, and yet at the 
same time are sufficiently minute to enable the general 
superintendent to detect errors immediately they are made, 
as also to point out the delinquent. 

In considering the appointment of a general superinten- 
dent, we are reminded of the position of the secretary of our 
own Great Western Railway, who, at a late meeting of the 
shareholders of the company, was rather warmly taken to 
task for assuming functions not compatible with his office. 
Now, however blameable the directors may have been in 
delegating duties to the secretary which they should have 
themselves performed, we feel sure that the interests of 
both the shareholders and the public are furthered by the 
general management being in the hands of one person, 
supposing, of course, that person to be a competent 
one. It is quite out of the question to suppose 
that the general management of a line can be better 
attended to by several directors occasionally meeting, 
than by one person constantly engaged upon the 
line, and necessarily far better acquainted with all its 
details and requirements. We presume that the time 
usually spent by railway directors in considering detail 
questions of management is very much less than what would 
appear desirable. What with eating and drinking and com- 
P imentary speechifying, which may fairly be said to occupy 

alf the board days, detail questions of m ment, we 
meg are very superficially considered, and therefore we 


lieve an approach to the American system in the manage- 
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and when the prevailing causes of delays are known they canbe 
removed.” 

“3rd. The work done by each engine and car is noted every day; 
a printed tabular statement, showing the load which each engine is 
capable of moving under specitied circumstances of speed and 
weather, is furnished to the engine-driver, and the division superin- 
tendents are held responsible for seeing that the engines are worked 
up to their capacity, and that the useful load conveyed in the cars is 
amaximum. 

The last point to which we can now advert is the system 
pursued on American railways with respect to passengers’ 
the cars are extended equally to all ranks of passengers at | luggage. When the luggage is delivered in charge of the 
a low rate of fare, by which the tendency to travel is pro- | railway servants before the departure of a train, for each 
moted. Captain Galton states that these two features are | package a brass check, stamped with a number, is given to 
no doubt in some measure due to the habits of the people, | the passenger. A corresponding check, provided with a 
and points out the necessity of our not judging the American | leather thong, is attached to cach package. The baggage 
system, by the standard that we have established in Eng- | master enters upon a printed form, under the head of the 
land. In these remarks we perfectly agree. There can be | destination of the package, the number of the check, and 
no possible doubt, in the first place, that our ordinary rail- | the nature of the package. This list is signed by the bag- 
way passengers are as wholly incapable of taking care of | gage master or conductor of the train, who, when relieved, 
themselves at stations and level crossings as are the inmates | receives a receipt for the baggage from his successor. A 
of Bedlam, or those who delight in performing evolutions | duplicate list is forwarded to the central office. The checks 
about the dangerous signal boards stuck in the thinnest pos- | are numbered consecutively. A certain number are allotted 
sible ice on the first frosty day which rouses into energy the | to each station, and only allowed to be used at that station, 
With all the care that | so that the number ona check shows the station from which 

The baggage is arranged in a syste- 
It is the sole duty of 


ment of our lines would be productive of very beneficial 
results. 

Captain Galton remarks that there are two distinguishing 
features in the system of managing American railways, as 
regards the public, which contrast strongly with the sys- 
tem in operation in this country. First, that the public 
are left almost entirely to take care of themselves in trains, 
at stations, and at level crossings, the only warning of dan- 
ger being a placarded notice, or the sound of the engine 

ell; and, Secondly, that the convenience and comfort in 








youthful population of our streets. 
porters, policemen, guards, and Humane Society men can | the baggage started. 
exercise, very frequent, and sometimes lamentable, accidents | matic manner in the baggage car. 
occur ; and English expericnce has shown that so far from | the man who is responsible for it to look after it, and to 
allowing railway passengers to take care of themselves, the | enter on the list the delivery of any package, &c. The 
safest way is to lock them in the carriages, like culprits in | baggage is given up to whoever produces the check, and the 
a prison van, in order to prevent their breaking their | holder of the check can, if he prefers it, leave his baggage 
necks, after being fairly seated in the carriages and on | for several days without claiming it. If a check is lost, the 
their way. In this particular, then, American railway | passenger is required to pay a small sum to replace it. 
management is certainly not at all applicable to English; There are upon the whole, therefore, many things in the 
railway travellers. | system of managing American railways from which it 
With respect to the next point in the management of | would be well for us to take a lesson; carefully steering 
American railways which contrasts so strongly with our | clear of “ cow-catchers” and other unnecessary appendages, 
system, we think no third, or even second class passenger | which have, from the habits of the cows or the people, 
will deny, might be very advantageously brought to bear | become necessary fixings to American trains, we may yet 
upon our English lines: It would hardly be possible in | find in their arrangements many excellent points. The 
this country to give up the distinction between first and | ventilation and warming of the carriages, means of com- 
second class passengers, even if there were no distinction | municating between the different parts of trains, working 
made between second and third; but this is certainly no | the trains by telegraph, and placing the management of the 
reason why the second and third class carriages should be | lines in efficient and responsible hands are all matters of 
so contrived as in winter to insure the catching of a violent | great importance, and which are as applicable to English 








cold on the part of passengers, or that they should be com- | 
pelled to travel in pitch darkness all night long, or even in | 
the day time wher passing through tunnels. That the | 
comfort of the first, second, and third class carriages should 
differ somewhat is reasonable cnough, but, like the Ame- 
rican carriages, we should have light, warmth, and room to 
sit in; and we do not think that the cost or the effect of 
stuffing the seats of second-class carriages would in any 
way tend to lower the dividends, 

There are two other points noticed by Captain Galton as 
being the practice jn the management of the American | 
lines. The first being that the fares in most cases are paid 
to the conductors of the train instead of being paid at the 
stations, although this latter system has been adopted on | 
the Grand Trunk Railway of Canada with great success ; 
the second point being the working of the trains! by 
telegraph, one wire being specially devoted to the conduct 
of the traffic. ‘This system, however, is not by any means 
in general use, it being only carried out ona few lines. | 
The systems adopted are of two kinds, Morse’s instrument | 


being invariably used :— 
s 


| 


“The first system is as follows:—At each station there is a tele- 
graphic instrument in connexion with the line wire allotted to a | 
certain district. 

” Each time a train passes any station, the name of the train and 
the time of its passing the station is telegraphed. As the wire passes | 
through every instrument in the district, this message is read by | 
every station clerk, and is entered by each into a book. ; 

“It is the duty of the conductor of a train to keep himself well 
informed, by means of this book at each station, of the position of all 
the trains which have any influence over the movements of his train. 
And if either of two trains, timed to meet at a particular station, is | 
late, the conductors ot the two trains should make arrangements by | 
telegraph for a mecting place ditlerent from that specitied in the time | 
table. ‘This system is in use on some of the Canadian railways. It 
leaves with the conduetors of the trains the responsibility of making 
arrangements at variance with the time table. 

“The second system places the responsibility of altering the time 
table, when circumstances render it necessary, upon an officer who is 
acquainted with the movements of the trains over the whole line, or | 
the particular section of it committed to his charge. This system is 
as follows :—The line is divided into as many sections as the require- 
ments of the traflic render necessary ; upon each section, in some con- 
venient situation, is placed an officer called a “ Train Despateher,” 
to whom is telegraphed the time at which every train arrives at, 
departs from, or passes each station. : 

“ Thus the train despatcher has continually before him the position 
of every train on the line, which he lays down upon a diagram board 
prepared for the purpose. So long ‘as the trains are working in 
accordance with the time table this officer does not interfere; but 
when he observes that a train is delayed so much that it will ioterfere 
with the movements of some other train, he sends a message dis- 
tinetly expressed, through the clerks at the nearest available st tions, 
to the engine drivers and conductors of both trains, to alter the place 
of passing fixed in the time table: thus farnishing them with a re- 
vised time table. The message sent by the train despatcher is 
followed by the signal, “How do you understand this?” and the 
order is not to be obeyed until the train despatcher has signalled back 
to say that the conductor's version is correct.” 

rhere can be no doubt that the system of working trains 
by telegraph is capable of being very extensively and bene- 
ficially carried out. On the New York and Erie Railway 
the use of the telegraph is carried out more perfectly than 
elsew here, and the general arrangements for working the 
trains are as follows : 

“Ist. The electric telegraph is applied in the manner already de- 
scribed for preventing the delay and danger which would arise from 
the unpunctuality of a train, upon the movements of which other 
trains depend; and for regulating the movements of the cars in 
accordance with the requirements of the stations; by which means 
the rolling stock is utilised to the greatest extent possible. 

“2nd. The position of the trains is reported hourly by telegraph to 
the general superintendent's office. When passenger trains are more 
than ten minutes, and freight trains more than half an hour late, a 
special report of the cause of delay is made by the conductor at the 
nearest station and forwarded to the general superintendent by tele- 
graph. The information thus received is tabulated on a convenient 





form, and further inquiries made if necessary. ‘This close investiga- 
tion of delays is adopted, because they develop a class of facts and 
delinquencies which could not easily be detected in any other way; 
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| respects the report would mislead them. 
lone or two of the items questionably given by Captain 


railways as to those of the Unitrd States. 
UNITED STATES RAILWAYS CONSTRUCTION, 

THE very intelligent report on the United States Railways, 
toa large portion of which we gave place in our impres- 
sion last week, will have been read with interest, and es- 
pecially by our railway directors and managers. ‘They 
will perceive that in the States there is great facility of 
transit with simple, and on the whole, inexpensive means ; 
that the railways are constracted rapidly and cheaply ; and 
that they pay a more ample dividend, with a much less 
amount of aggregate traffic than is enjoyed by the English 


lines. The public interested in railways will, therefore, in 


consequence of the report be induced to make comparisons 
| betwixt the condition of the railways here and in the 


United States ; and we are, therefore, afraid that in many 
We will discuss 


Galton. 

We thoroughly agree with him as to the advantages 
resulting from many of the wise and economical arrange- 
ments in the rolling stock of an American railway ; the 
admirable and conveniently fitted-up railway cars, more 
like comfortable saloons than anything else ; the ingenious 
and safe mode of coupling the cars; the trucks on small 
wheels, supporting each end of the carriage, with the 
facilitics thus afforded for passing round very sharp curves ; 
also the ease and safety ensured to their locomotives over 
some of the very worst roads by wise modifications in their 
construction. Captain Galton also very intelligently 
alludes to the necessity of the great backbone railway of 
Amcrica—the one to connect the Atlantic and Pacific 
oceans. 

But, firstly, with regard to the cost of construction of 
American railways. They are stated in the report to 
have cost in New York and Massachusetts, £11,890 per mile 
on an average, and for the whole of the States an average 
of £7,000 per mile. In connexion with this part of the 
subject Captain Galton should have noticed that his aver- 
ages have been deduced from the aggregate capital upon 
which interest is paid by the several railway companies, 
and not from the actual cash expended in the labour and 
property of the concern. We all know that the bulk of 
American railways were, and are still, being constructed 
mainly by the use of paper secured upon the anticipated 
resources of the line ; and that in seasons of money-scarcity 
during the construction of the line, and before the district 
through which it permeates has become known, the bonds 
and debentures are hawked about, and issued at rates 
ranging from fifty toeighty cents on the dollar, a deprecia- 
tion of from twenty to fifty per cent. We feel certain, 
therefore, that the actual cash cost of American railways 
must be considerably less than these averages. They ave 
universally very roughly finished, the bridges are inse- 
cure and temporary; and except for the extremely dry 
nature of the climate, the unballasted and ill-attended 
of the States would beceme quite in- 
operative. There is not the amount of durable material 
and work in them to cost the money stated. Where the 
bridges on our lines cost £1,000 and £1,500 per mile, on 
Amcrican lines their cost does not exceed £250, and so it is 
with every other item of the works of construction. 
American engineers will always tell you that they first 
estimate for a temporary road, to be ultimately reinstated 
in all its details in a few years by a permanent one, and 
that from the expectant resources of the concern. ‘Twenty 
years is the term of existence of an American railway. We 
must also remember that the embankments and cuttings 
of a railway there at its opening are not finished. The 
cuttings are merely taken out gullet fashion, and nature is 
left to do the rest with slides and slips. No slopes are 
trimmed, and the banks and cuts at the opening of a line 
present the most untidy and un-English appearance 


railways 
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imaginable—years afterwards these matters are partly 
remedied, but still only gradually and imperfectly. 
Allusion is made in the report to the bridge across the 
Niagara river, connecting the railways of the United 
States with Canada. We deem it a great pity that Cap- 
| tain Galton has not specifically recorded his opinion upon 
this structure, as the boldness of its design (800 ft. span) 
| and the fact that it has performed duty up to the present 
time, might induce our railway promoters to insist upon 
their engineers adopting similar works for difficult situa- 
tions in this country. Captain Galton should have in- 
formed us that it swings upon four wire cables 10 in. in 
diameter; that ii «..i.cts under passing loads 9 in. to 
2 ft. Gin. at the centre; that there are gates at each 
end of the bridge to check all trains passing over to a 
speed of less than three miles per hour; and that the 
bridge platform, when a train is passing, presents a waved, 
serpentine, and very unsafe appearance to the eye. This 
continual moving and rocking of the parts must cause 
their equivalent decay and insecurity in course of time. 
And if ever an engine driver from forgetfulness or intoxi- 
cation should burst through the approach gates at a speed 
of forty miles an hour on to the bridge, he would, un- 
doubtedly, precipitate himself and his train into the 
vortex of the Niagara river, 250 ft. below. This injurious 
and unrigid structure would not auswer our purposes at 
all, and the British public would never be satisfied with 
it; although credit is due to the engineer (Mr Roebling) 
who designed it ; and by its erection showed the possibi- 
lity of crossing so frightful a chasm. 

The other bridges mentioned specially, and of which 
drawings are given, are not the exact things to adopt for 
models. With the iron bridge, illustrated, we happen to 
be familiar, and although it is amply strong to resist the 
vertical strains brought upon it, yet its lateral stiffness is 
wofully deficient. ‘The rods are continually elevating and 
being screwed up; the bridge by its warping from the 
passing trains, jingles and rattles like so many plates and 
dishes; and if it were to be applied generally in those 
northern parts of the United States where the thermometer 
in the winter may suddenly drop to 20 and 30 degrees 
below zero, from as many degrees above, the cast-iron 
stretcher with a very slight blow or concussion would 
snap like glass. This bridge has not the lateral stiffness, 
durability, and safety in all climates which the wrought- 
iron boiler plate girder possesses. The wooden bridge ex- 
ample is unsatisfactory for these reasons, it is gaunt and 
ugly in the landscape, having no apparent abutments above 
a certain level; it has great unsteadiness laterally, and 
there is constant loosening of the joints and bolts; it is ex- 








tremely liable to fire in a dry climate, so much so that men 
are continually employed in the summer with watering 
pots to extinguish falling sparks from the locomotive ; 
and, altogether, the temporary character of the structure, 
even possessing as it does, common wooden crib work 
abutments. 

The ballast is not so necessary in America as Captain 
Galton thinks. The country has its long seasons of dry 
weather, occupying in the north at least nine months of the 
year. At these times ballast is but of little service. In 
the winter, for months everything is frozen up as hard as a 
macadamised road, and to meet this the road is carefully 
adjusted and repaired for the occasion. It is only in the 
spring and autumn of the year, for a few weeks, that much 
labour is required for maintenance, even on those roads 
where no ballast is used from one end to the other. Good 
gravel is preferable to the broken rock, as referred to by 
Captain Galton, as it will not cut up the sleepers, is equally 
unattected by frost, and offers greater facilities for packing 
the road. 

The gauge for Canadian railways is not dft. 3in., but 
5ft. Gin., and the sleepers on American railways are much 
more than 8in. wide, being frequently 10 and 12 in. wide 
in all parts where timber is plentiful. Hence, their rail of 
50 lb. or 60 Ib. per yard, with large sleepers placed to centres 
not more than 2ft. 3in. apart, should, with proper manage- 
ment, make as strong a road as under our own system 
do heavier rails and half the amount of sleeper surface. 

The shifting rails to points and crossings are essential in 
America, for the ice and snow of a long winter would pre- 
vent the use of the English method. This opinion would 
be contirmed by all road repairers on the Continent. 

The level crossing system, including its cattle guards, and 
notice board, is much to be admired for its ingenuity and 
economy. We shall probably illustrate this in connexion 
with another subject next week. 

The railways are not well fenced as a general thing, miles 
together being unfenced, and even so in the vicinity of 
towns ; and then, when a fence is used, it consists merely of 
a few rails laid one on the top of the other, zig-zag fashion, 
and quite loosely and anfastened. The cow-catcher is con- 
tinually in requisition. 

« The wheels used on American railways are of cast iron, 
with chilled tires.” Truc, but they are not preferable to 
wrought iron, and they are used simply because they are 
cheaper in the first outlay, and are manufactured largely by 
parties, engineers and others, who are directly connected 
with many of the largest lines in the United States. It is 
no uncommon thing to see in America a locomotive on the 
truck with its driving wheel completely split asunder, 
merely arising from concussion on a cold day. When the 
temperature is below zero there is no security with east 
iron, manufacture it as you will. If Captain Galton would 
undertake during one severe winter the management of an 
American railway, he would find that the amount of break- 
age of cast iron wheels, both to engines and carriages, is 
truly frightful. Records of these are kept by the officials, 
and copies might have been obtained. Nothing but good 
wrought iron will suffice, as its fibrous nature leaves it as 
much unaffected by severe cold as a piece of timber. 

There appears to be some mistake in the report where 
it is stated that on the Baltimore and Ohio Railway the 
cars 40 ft. in length only contain ten persons. We should 
rather think them capable of carrying at least forty persons, 
and their weight (7 tons) would seem to jastify this opimion. 

The length of the car has but little to do with passing roun 








curves, as, whatever the length, the car still is only sup- 
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ported on the two thick frames, one at each end, with 
pivots for the adjustment of the car as it moves forward. 

The cow catchers are not used as snow ploughs; the in- 
terstices between the bars (sce sketch of locomotive in our 
last number) would frustrate the purpose. It is used to 
clear the line, and that very frequently, of the numerous 
stray cattle on those parts of the line unfenced, or fenced 
imperfectly, and it accomplishes this by taking the beast 
between the legs, and flinging it on one side of the track 
thirty or forty yards. The operation is decidedly unique, 
and it provides against risk with a vengeance! The snow 
ploughs are distinct machines in themselves, much larger, 
aud more skilfully shapen than a cow catcher. They 
have a splayed, cut-water shape, and are generally formed 
of wood, bolted together. They form an essential part of 
the winter plant on an American railway, where snow is 
so long about and so severe. 

In conclusion, we cannot refrain from expressing our 
admiration of the remarkable boldness with which some of 
the American railways have been conceived, where we see 
lengths and breadths of continent so freely and safely tra- 
versed, with so small expenditure of means and labour ; 
where the line frequently runs through the primeval forest 
in undeviating straight lines for ten, twenty, and fifty 
miles at a stretch, and ia spots which would appear to be 
impossible of acc Unfortunately, again, in too many 
cases great conceptions, though sound, have been set aside 
from an insufficiency of skilled labour. We have observed 
in the States shoemakers laying the permanent road ; nig- 
gers nobbling stones for masonry; and colonels, clerks, 
and legal professionals, taking contracts for earthwork. 
An American citizen will undertake anything, from making 
a nutmeg-grater to framing a constitution for a new annex- 
ation ; in that country of go-ahead wonders there is indeed 
but “one step from the sublime to the ridiculous.” Very 
frequently while we in England are thinking about a thing, 
they (the Americans) set to work and do it; and whilst 
we have been discussing for years the desirability of using 
the cord signal-rope along the top of the carriages, from 
the passengers to the guard and engine-driver, they have 
used it, had the benefit of it, and prevented a series of ca- 
lamities like that one which tock place on one of our me- 
tropolitan railways but the other day, where an unfortunate 
individual is brutally attacked, and no alarm signal within 
reach to save him. 





ss. 


THE SEWAGE QUESTION, 


THE important question of sewage manure, solid and liquid, 
is for the present left to the Referces of the Board of Works 
and to the "Treasury Commission for solution. Without 
wishing to prejudge the result of their investigation, we 
are induced from several applications, principally from in- 
ventors of distinction in the scientific world, to return to 
the subject. With the exception of some mechanical pro- 
jects, which we presume will be patented, the others princi- 
pally have reference to the chemical view of the question, 
and it is to this view we now wish principally to address 
ourselves. 

We hope, therefore, the laboratories of Mr. Lawes and 
Professor Way are busily at work. No subject requires a 
more thorough investigation in the laboratory than does 
the sewage of our large towns, for we have here not only an 
enormous waste of manurial element of far greater value 
to agriculture than the whole produce of the Guano Islands 
of Peru, but this waste is also experienced as a source of 
pestilence and so injarious to public health in every large 
town. It were difficult to estimate the loss sustained on 
cither side of the question, so vast is its magnitude. 

The chemical investigation required embraces not merely 
the analysis of sewage in a recent state, or the analysis of 
the fieces and urine of every individual, or at least what 
may be termed a fair representation of the inhabitants of 
the metropolis or any other large town, and the analysis of 
sewage where it falls into the Thames or any other river, 
but the analysis of the sewage as applied to the soil under 
the various mechanical propositions enunciated, And it em- 
braces not only these, but the analyses of the various solid or 
deodorised manures manufactured from sewage, and the 
analyses of the water removed from the solids, and which 
flows, or is proposed to flow, into our rivers. 

We know of no analysis of fivees and urine which is not 
of an exceptional character, and therefore is of little value 
beyond a distant approximation in such an investigation— 
the difference between the fixces and urine of individuals 
being so great. To get a fair sample of the feces and urine 
of the inhabitants of a large town is a very nice question, 
and this must be had before an analysis can possess that 
practical value which such an investigation demands. 

The quality of sewage, again, will very much depend 
upon the kind of manufactures and trades carried on in 
any town from which refuse fiows or is washed into sewers. 
Every house and shop discharges its quota, and differences 
are often so great as to affect the quality of the whole, 
And to get at even an approximation of the quantity and 
quality of these in a recent state will be found no casy 
task, and yet such is required. Further, the analysis of 
the whole mass ina recent or undecomposed state is also 
required, as also after it has flowed certain distances in 
sewers, so as to ascertain the waste which takes place per 
mile, the sewage flowing at a given velocity. What, for 
example, is the waste from decomposition during the first 
mile? What during the second ?—third? and so on. <All 
this is necessary to be known; and when we consider the 
fact that fresh sewage is flowing into every sewer from 
houses, shops, and manufactories along the line of the 
sewer, the question becomes a complicated one—depending 
upon the special circumstances of every case. 

The second division of our subject embraces the analysis 
of sewage as applied to the soil under the various propo- 
sitions enunciated. The farmers along the line of sewer 
in Mr. MecLcan’s plan, via the valley of the Crouch, for 
example, wish the sewage for irrigation ; what will be its 
analysis at different points along this line? This is the 
farmer’s question in this case, and that upon which the 
manurial value of the sewage depends. Again, another 
proposition is to force the sewage through iron piping to 








the country. Supposing, then, that the metropolis is 
divided into districts, and that the sewage is collected to 
pumping apparatus in each district in glazed pipes, and 
from thence forced to the country at a velocity of ten miles 
per hour; what will be the waste of valuable properties 
per mile and hour from decomposition? and what the 
analysis of the sewage, say at the distance of ten miles 
and twenty miles from the metropolis? When a question 
involving the value of an article of so unlimited a con- 
sumption as this is estimated at from £20,000,000 to 
£30,000,000 annually, Parliament might judiciously vote 
asmall sum, and employ an engineer to carry out such 
experiments under the Treasury Commission as are here 
suggested. 

fhe last division of our subject is the deodorisation 
system, or the analysis of the solid manure manufactured 
from sewage, and of the water decanted or filtered from 
the precipitated matter during the process. On this head 
a long list of patents have been brought under our notice, 
besides numerous propositions not patented. The whole 
may be divided into three classes—tiltration through peat 
or other charcoal as practised at Fulham, precipitants in 
which lime is the principal element, and precipitants with 
a metallic base. 

The charcoal proposition has already been investigated to 
a considerable extent, the analysis proving that the clear 
water filtered from the sewage contained some of the most 
valuable clements of manure—as ammonia. 

As we said on a former oceasion, the whole of the 
patents where lime is used as a precipitant ought to be 
examined, and steps taken to combine patents where such 
is deemed advisable. Our special attention has again 
been drawn to Mr. Collins’s “ disinfecting powder,” which 
contains chloritic along with sulphate of lime, and which, 
it is staicd, proved itself during the cholera a most ctfective 
precipitant of noxious matter in the atmosphere, and 
deodoriser of cesspool matter; and Dr, Smith’s and 
Mc)ougall’s deodoriser, which contains sulphurous acid 
and magnesian limestone. 


Of the metallic class, Sir William Burnett’s chloride of 


zine, and Captain Jackson’s perchloride of iron and chloride 
of zine appear the only propositions deserving of notice. ‘The 
quantity of perchloride of iron is only one grain to three 
thousand three hundred grains of the chloride of zine, and 
this compound requires to be diluted with from 40 to 200 
times its bulk of water, and in this diluted form costs about 
one farthing per gallon—a quantity sufficient to serve a 
family of five persons for flush-water in the pan of a water- 
closet for a day—no great expense. All then that has to 
be done is to put a sufficient quantity of the concentrated 
fluid into the flush-water-tank or cistern of the water-closet 
—and to adopt a similar plan for the sink of the scullery, 
which would not cost above another farthing, making a 
halfpenny per day,when the sanitory work of deodorisation 
is completed, without further trouble. ‘The practical ques- 
tion, therefore, for solution is—ought this or any such plan 
to be adopted in every case, whether the sewage is directly 
applied to the soil, or a solid manure manufactured from it ? 

Ona previous occasion we expressed a hope that Pro- 
fessor Way would analyse the water removed from the 
precipitated matter of the different deodorising processes, 
so as to test their respective merits, and this hope we again 
confidently repeat. 

Such is a glance at the sewage question, and it will 
readily be scen that the further our inquiries are extended 
in its investigation, the more important it becomes and the 
more valuable the chemical investigation suggested—an 
investigation which we leave with every confidence in 
the hands of Mr. Lawes and Professor Way. 


AGRICULTURAL LABOUR, 


In a former article we endeavoured to show that labour in 
our provinces has been gradually undergoing abridgment 
by machinery, especially during the past half century, 
and that the application of steam to the cultivation 
of the &e., will effect a much more extensive 
subdivision. 
influence this is exercising on the labour of the country 
carpenter, blacksmith, and ploughman. 

The bringing of steam and machinery to bear upon the 
manufacture of implements in all our large implement ma- 
nufactories, is fast doing away with the crafts of a country 


soil, 


carpenter and blacksmith, as they existed of old, and but 


for the tenacity with which so many farmers cling to anti- 
quated tools and habits, both would have been nearly 
extinct before this time. A few will always be required, 
no doubt, to do certain repairs, but even they in time may 
be dispensed with, for, when once farmers have wholly em- 
braced steam culture and cartage, the engineers who manage 
their engines may perform such work, or they may find 
it more profitable on large farms to keep a mechanic ex- 
clusively for this purpose. When wooden ploughs and 
harrows were used on every farm their manufactures con 
sumed a large amount of carpenter work yearly ; but now 
that they are being wholly made of iron this branch of 
carpe ntering is fast being superseded. The position of the 
“wheelwright” is little better, for he can no longer suc- 
cessfully compete with our large wheel manutactories, 
where the principal portion of the work is done by steam 
and machinery. Sawing, planing, and morticing machi 
nery is also turning out the framing of carts ready for 
being put together—so that manual labour cannot long 
successfully maintain its ground against such opposition. 

The progress of steam is also inducing landowners to 
erect sawing, planing, and morticing machinery for exe- 
cuting the carpenter work upon their estates, whilst, from 
farm-houses and homesteads being now more generally 
built of brick or stone, much less timber is used than for- 
merly, so that this branch of country carpentering is likely 
at no distant date to be as much abridged as the others. 

Again, with regard to smithwork; since the introdue- 
tion of iron ploughs and harrows, our large implement 
makers have progressively been engrossing the whole of the 
repairs as well as the manufacture of the 
themselves. 

And if once horses are superseded by steam for ali trac- 


articles 


On the present oceasion let us glance at the | 


tion purposes on the farm, the remainder of the work will 
not furnish much employment to blacksmiths. 

With regard to ploughmen and other farm-servants, 
what we have just said of carpenters and blacksmiths is in 
substance applicable to them—the progress of machinery 
having greatly abridged their labour. In the case of the 
former the amount of carpenter-work and smithwork on 
every farm where improved implements and machinery 
have been adopted, has increased manifold, yet the number 
of country carpenters and tblacksmiths have been on the 
decrease, and with this increase of machinery and im- 
proved implements, the amount of work performed on 
every well-cultivated farm, has also been greatly increased, 
while the amount of manual labour has been otherwise, being 
rather on the decrease than increase, per arable acre. 
Prior to the Commutation of Tithes, tithes acted inju- 
riously upon agricultural progress, inducing farmers to 
throw much land into grass which otherwise would have 
remained under aration, thus reducing the sphere of 
labour; but since the passing of that statute, or rather 
since 1835, a large area of land has been broken up from 
grass, while much that is still in pasture ought te be 
drained and brought under tillage. From these data it 
will be seen that the increased amount of work done 
is the result of improved implements and machinery, and 
|not manual labour directly applied to the soil and its 
produce. 

With the progress of machinery, which has thus been 
taking place, the domestic and other circumstances of the 
agricultural labourer and others involved have net kept 
pace. This is much to be regretted, as one of the most im- 
portant classes of the industrial fabric of the nation is thus 
annually becoming more and more unfit to discharge its 
professional duties with the greatest benefit to employers. 
At our own exhibition of 1851, in Hyde-park, and at the 
Great Exhibition at Paris last year, they appeared the 
proverbial oddities of times long out of date; and this, un- 
fortunately, is not more true, physically, as to their out- 
ward appearance than it is intellectually, as to the cultiva- 
tion of the mind. In both, we readily grant that they are 
far from deficient of nataral capabilities, generally speak- 
ing; for, practically put an implement in their hand, as a 
| spade or plough, and they soon exemplify talent of the 
highest order, while, scientifically, they soon acquire from 
experience a sort of general knowledge of their profession, 
as to how an implement should be worked and how work 
should be done, But, in acquiring this limited information 
during their apprenticeship, they labour under a serious 
disadvantage, both to themselves and their employers, 
while with new implements and machinery the loss is still 
greater, until they are taught of experience—at their 
master’s expense—how to work them. It is very different 
with the exceptional few (as farmer's sons) who have 
learned in the class room the elements of mechanical 
science, 

If machine labour has thus been increasing per acre, and 
manual labour the reverse, what, it may be asked, has be- 
come of the increase of population of the classes in question ? 
That they are equally prolific with the other classes in our 
large manufacturing and commercial towns is manifest to 
all who are acquainted with their statistics. Such, then, 
being fact on the one side, and the existing population re- 
maining nearly stationary per arable acre on the other, 
what ha become of the sons of country carpenters, black- 
smiths, and ploughmen, and their progeny not now engaged 
in their respective employments in connexion with the 
landed interest ? 

The answer here is plain, and is referred to our colonial 
empire, and our manufacturing and commercial towns. 

It is principally from this source that our colonics have 
been receiving their annual supply of settlers, while the re- 
mainder have found employment in our towns. A few are 
induced to make this change, in cither case, at the instance 
of their friends, but the vast majority are compelled to do 
so by the want of employment in their native parish. So 
long as they can find anything like regular employment at 
home they prefer it, but when once the reverse is ex- 
perienced they try their fortune in town, or the bolder ad- 
venture of a colony. 

But, although machine labour is thus progressing in our 
provinces, it is at a slow pace, and always has been so; and, 
although this has been and js in favour of the labouring 
| class in question at the outset, it is nevertheless eventually 
against them, as it prevents them from gaining that in- 
| crease of wages from machine labour to which they are en- 

titled by executing a larger amount of work-—work, too, of 

better quality. At the outsct, the introduction of a thresh- 
ing or reaping machine does not throw many hands out of 
cmployment, and these enter the labour market without pro- 
ducing much harm, but as machine after machine is set to 
| work, the result ultimately is a struggle on the part of the 
| labouring man to find regular employment and a willing- 
| ness to aceept the lowest rate of wages to avoid the poor- 
| house. 








Nor are employers without their difficulties so long 
las they have to support large numbers of able-bodied men 
| in the workhouse, for they are left to make their choice 
| between the least of two evils—higher wages and higher 
| rates, or rice versa. 

| Doubtless, the remedy for this state of things is the pro- 
gress of machine labour in our colonies, improved education 
at home to promote a greater spirit of colonial enterprise 
and suceess among our labourers, and a more rapid adoption 
of improved machinery by our farmers to enable them to 
perform their work with fewer hands, thus keeping pace 
with the progress of machine labour. 


COAL MINES INSPECTORS. 
Tar Cymmer and Lund Hill explosions reasonably occasion in- 
quiring minds to revert to the office of Coal Mines’ Inspector, to 
consider how far that office, asat present filled, is equal to the 
duties expected from it. If we were driven to conclusions 
founded upon the premises which are supplied by the two 
frightful accidents noticed, we fear that we should be com- 


pelled to say that it is not. Yet even here, supposing that no 





valid defence can be raised in the case of Mr. Evans's district, 
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Mr. Moreton not having yet been heard in defence of his conduct 
in the Lancashire district, in which the Lund Hill colliery is situ- 
ated, such aconclusion would be premature. 
however, al] the twelve of the inspectors because two have not 
been sufficiently attentive to the most weighty duties of their 
office, is nut, we think, either fair or in accordance with the prin- 
ciples of sound argument. Nevertheless, this has been done in 
so public a manner that we should be wanting in duty to these 
most valuable Government officers if we refrained from express- 
ing our disapprobation of a wholesale rebuke. We concur fully 
in the statement that mines notoriously fiery should have more 
than ordinary attention, and that where that attention has not 
been observed there exists in such a case grounds for the gravest 
complaints. And we go further. We maintain that districts 
well known to be fiery should be under the inspection of the 
most experienced and most able of the inspectors, But, we say 
that in the event of a non-observance of duties in these cases, 
blame should in the first case attach to the individual officer, 
and in the next case to the officer aud the Secretary of State by 
whom he was appointed. 

We hope again to advert to the subject of Government Mine 


Inspections. 


ENDLESS RAILWAY COMPANY. 
We have much pleasure in drawing the attention of our readers 
to the advertisement of the “ Traction Engine and Endless Rail- 
way Company” in our advertising columns. Few companies 
start with greater prospects before them than this. To the 
importance of the Endless Railway we may probably address 
ourselves next week, and, therefore, meantime, shall only refer 
to a few of the most important benefits held out to shareholders, 
The project has not only been adopted by her Majesty's Govern- 
ment and the Russian Government, but engineers are being ap- 
pointed to bring it to bear upon the Jarge sugar and cotton 
plaptati ns of the New World, and some of the large agricultural 
estates of the north of Europe. To implement makers and 
mechanical engineers, again, a large per centage of the profits is 
returned, until the amount of their subscriptions are liquidated 
—#o that, eventually, they may hold their shares gratuitously. 
We beg, therefore, to express a confident hope that this company 
will meet with that cordial support which the Endless Railway 


so deservedly merits, 


UCHATIUS STEEL PROCESS. 

Sir,—As you reprinted last week the remarkably inconclusive 
article upon patented inventions from a morning paper, which 
reflected so unfairly upon the merit due to my friend the 
Chevalier von Uchatius for his new cast steel process, I trust 
you will this weck print the enclosed reply to that article 
Hoping that you will also, on a more mature consideration of 
the subject, retract the somewhat hastily expressed opinion 
given by yourself in the note to the article referred to, Lam, 
Sir, your obedient servant, Cuar.es Lenz, 


TO THE EDITOR OF THE MORNING POST. 

Sir,—In your leading article of this day upon patented inventions, reference 
is made, in a very disparaging tone, to the * Uchatius” process for the 
manulacture of cast steel, and your remarks being based upon an entire 
misapprehension of the nature of Wood's patents of 1763 and 1761, I trust 
you will, in justice, allow me to correct this false impression, by inserting 
the following remarks :—In the first place, the patent of Captain Uchatius 
is for the manufacture of Cas? sTEEL, Whilst those of J, and C. Wood are for 
the mannfacture of MALLEABLE IRON, as their several titles distinctly indi- 
cate, and as is clearly set forth in the specifications; therefore, without 
entering upon any argument, it is palpable that really no analogy whatever 
exists between the inventions, for, as will be seen by a perusal of the specifi- 
cations, Captain Uchatius claims merely the use of granulated iron in combi 
nation with certain materials for making cast steel; whereas Woods claims 
the invention of granulated iron, and making malleable iron from it. This 
mention of granulated iron in both patents has probably been the cause ot 
the misapprehension which oceurs in your comparison of the two. 

Imay mention that the patents of Woods have proved utterly valueless 
and useless, whereas there is at present every prospect ef the Uchatius pro 
cess effecting an entire revolution in one of the most important branches of 
the trade of this country; as, independently of the cheapness of the new 
mode of steel making, it is discovered that more than one description of 
Knglish pig ivon will make steel as fine as any that can be produced from the 
expensive iron at present imported from Sweden and Russia tor the purpose. 

1 am, sir, yours obediently, CHARLES Lenz. 

Uchatius Steel Agency, 124, Fenchurch-street, 

Sth Mareh, 1857. 
PS, L enclose the patents of Woods and Uchatius for your perusal. 


INSTITUTION OF CIVIL ENGINEERS. 
March 3, 1857. 
I. K. Brunagt, Esq., Vice-President, in the chair. 
THE paper read was “ On the Results of the Use of Clay .tetorts 
for Gas making,” by Mr. Jabez Church, Assoc. Inst. C.E. 

The substitution of fire-clay for metal, in the construction of 
retorts, was attributed to Mr. Grafton, and dated back as far as 
the year 1820. Originally they were square in transverse section, 
but that form was soon changed for the D, or oven-shape, which 
had been since adhered to, both in this country and abroad : 
this latter form of retort admitting of a stratum of coal being 
distributed of an equal thickness throughout. 





The comparative quantities of gas made by iron and clay 
retorts, of the D form, of 15 inches by 13 inches in section, and 
7 feet 6 inches in length, had been found by the author to be as 
follows :— 

The iron retorts lasting 365 days, and working off 14 ewt. of 
coal for each charge, effected the carbonisation of 2,190 ewt. of 
coal, which at 9,000 cubic feet of gas per ton, gave a total 
quantity of 985,000 cubic feet of gas per retort ; whilst the clay 
retorts lasted 912 days, carbonised 5,472 ewt. of coal, which, at 
9,000 cubic feet of gas per ton, gave 2,462,400 cubic feet of gas 
per retort. It would thus be seen, that the clay retorts yielded 
a greater quantity of gas, from the same weight of coal, than the 
iron retorts, but the specific gravity of the gas so made was less, 
and its illuminating power was dimivished, in consequence of 
the increased temperature of the clay retorts, which caused the 
last portion of the gas to be decomposed. 

The most practical method of working clay retorts in large 
works, was with the addition of anexhauster. This reduced the 


To condemn, | 


pressure on the retort, and prevented the escape of gas through 
the pores and fissures; and by that system the quantity made 
was increased about 200 cubic feet per ton of coal. In small 
works, the expense of an exhausting apparatus, and steam 
machinery to work it, would not be compensated by the gas 
saved. In such cases, therefore, it was necessary to work at as 
low a pressure as possible; and it had been found that a water 


| gauge pressure of seven inches was most profitable. The deposi- 
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tion of carbon from the decomposition of gas at a high tempera- 
ture was more abundant in clay than in iron retorts, and it had 
been determined, experimentally, that its amount was also in- 
fluenced by the particular kind of clay used, as well as by the 
smoothness or roughness of the interior surface of the retorts, 
the deposition being greatest in the latter case. The principal 
portion of carbon appeared to separate from the gas at the 
earlier period of working the charge of coal, and ceased to be 
separated towards the latter part of the time ; so that every time 
the retorts were charged and worked, there was a distinct layer 
of carbon thus formed, and eventually this accumulation became 
so great that it required to be removed. The removal of this 
carbonaceous incrustation, on account of the fragile nature of the 
clay retorts required to be conducted very carefully. In the 
ordinary way atmospheric gas was introduced into the retort for 
from nine to thirty hours, aud then the carbon was detached by 
means of chisel-ended bars. The author had tried the plan of 
inserting an earthenware pipe through an orifice in the iower 


| part of one of the lids, the inclination of the pipe being chexuged, 





so as to allow the air entering through it to impinge successively 
on every part of the carbonaceous mass; being, at the same 
time, a temporary connexion made between the ascending pipe 
leading to the hydraulic main and the main flue of the retort 
stack leading to the chimney shaft. By this method only half 
the time was needed for the removal of the carbonaceous 
inerustation. ° 

With respect to the quantity of fuel required for carbonising 
the coal, it had been found that, with short retorts, the results 
were about the same, whether clay or iron retorts were used. 
In ordinary working, about 25 to 30 per cent on the quantity of 
coke made was consumed, assuming that Newcastle coal was 
used, and that a chaldron of coke was produced by each ton of 
coal, With clay retorts of 20 feet in length, a saving of fuel was 
effected 

In conclusion, the author stated that the cost of clay retorts 
was about 50 per cent. less than that of iron retorts, and that 
there was a saving of about 20 per cent in the setting, whilst 
their durability in work was two and-a-half times greater, the 
former lasting two and-a-half years, and the latter only one year 

In the discussion, the general results given in the paper were 
confirmed ; it was, however, stated that the quantities of gas 
obtained from iron and from clay retorts must be in proportion 
to the qualities of the coal used. In some places, where 7,600 
eubic feet of gas had been produced by iron retorts, as much as 
9,200 cubic feet had been made in clay retorts ; and the produce 
had even been as high as 11,000 cubic feet per ton of coal. 

In general there was an increased yield of about 2,000 cubic 
feet per ton when using clay retorts. It was probable that the 
power of the clay for retaining heat had some influence on the 
quantity of gas produced. 

It had been observed that, instead of following the usual law, 
the leakage of gas through the pores or fissures of the clay 
retorts was exactly as the pressure, instead of as the square of the 
pressure, 

The circumstances under which the bi-sulphuret of carbon 
was evolved were treated of at some length, and it was shown 
that even the method now adopted, of leaving in the gas a small 
portion of ammonia, was not entirely effectual in removing the 
prejudicial effect of the bi-sulphuret of carbon which was so 
severely felt in the rooms where gas was burned. 

It was stated that the carbonaceous deposit in the retorts 
could be more speedily removed by the use of a small quantity 
of salt thrown in when in a heated state. It was very important 
that the interior surface should be as smooth as possible, to 
reduce the tendency to deposit, which was believed to proceed 
from the tar produced in the process of destructive distillation of 
the coal, rather than from the gas. The use of clay retorts was 
admitted to be now almost universal, except in very small gas- 
works, and that the economy they induced was even greater 
than had been stated in the paper. 

At the monthly ballot the following candidates were balloted 
and duly elected :—Messrs. C. Brumell and J. F. Tone, as 
members; Capt. B. H. Martindale, R.E., Messrs. J. Field, jun., 
W. Owen, G. B. Rennie, F. C. Webb, and T. R. Winder, as 
associates, 


ASSOCIATION OF FOREMEN ENGINEERS. 

Tue fifth anniversary of the Association of Foremen of the 
Engineering Trade was celebrated on Saturday night se’night, 
at River's Hotel, Salisbury-square, Flect-street. About thirty- 
three members and friends sat down, and, after doing justice to 
an elegant and ample repast provided by Mr. Edwards, the 
business of the evening commenced. Mr. Theaves, the chair- 
man, observed, in the course of an eloquent and manly speech, 
that the Association was in a flourishing condition, and that it 
was meeting all the objects which its founders had anticipated. 
Previously to the formation of the society over which it was at 
once his pride and his privilege to preside, Mr. Theaves stated, 
that the foremen of the engineering firms of London were an 
isolated class of men, having no bond of union but that of the 
fellow feeling which always existed among mechanical men en- 
gaged in kindred pursuits. They had no rallying point, no 
organisation—no centre of action which might expedite their 
mutual interchanges of benefit, without which success and 
advancement in life were but the results of fortuitous cireum- 
stances—uneertain and doubtful. The Association of Engi- 
gineering Foremen had, however, effected a consolidation of 
interests, which tended to the general and individual good of its 
members, It was not, said Mr. Theaves, a secret society, 
but an open and beneficent one. It aided the diffusion of 
knowledge, and profiting thus employers and employed. At its 
monthly meetings practical and theoretical questions of impor- 
tance to the mechanical community were discussed, and the 
varied information of the associates was brought to bear upon 
the inventions and discoveries of the day. It was also a benefit 
society in a pecuniary point of view, for its members, united in 
a common bond of amity and brotherhod, assisted each other in 
the pursuit of situations. Mr. Theaves concluded by inviting all 
eligible individuals to come forward and join the Association, 
which was not only praiseworthy in its design but valuablein its 
effects. 

Mr. Cohen, of Sheffield, an honorary member, followed Mr. 
Theaves in lauding the Association, and handsomely offered a 
contribution to its widows’ and orphans’ fund. 

Messrs. Newton, Ross, and Jones spoke as to the efficiency of 
the officers of the society, especially mentioning the treasurer, 
Mr. Alison, and the secretary, Mr. John{Jones, and then com- 
menced the sway of harmony. At the midnight hour, or just 








previously to it, the National Anthem was given with an earnest- 
ness which proved the loyalty of the Associated Engineers, and 
delightfully closed the proceedings of the night. 

We may state that on the first Saturday of each month the 
Foremen Engineers have their réunions, which, until a special 
building is provided, takes place at the King’s Head Inn, 
Borough. Country members are desired, and the heads of firms 
are at all times welcome as visitors. 


PARLIAMENTARY INTELLIGENCE. 
HOUSE OF COMMONS. 


SUPPLY OF GUANO. 

Mr. F. Scott wished to call attention to the necessity of taking measures 
to obtain guano from the Arabian Islands on terms more moderate than those 
lately concluded by the Government, provided protection be afforded to those 
engaged in its exportation, and to secure its importation from those islands 
to this country, It behoved the Government to adopt measures calculated 
to check a monopoly which limited our supply of so necessary and important 
an article of commerce. The sources from which guano were obtained were 
few in number—viz., first, the plains of Thibet; next, the coast of South 
America ; and third, the coast of Arabia. In 1853 Mr. Ord |jhad discovered 
the existence of deposits of guano to the extent of between one and two 
millions of tons, the value of which would be from £10,000,000 to £15,000,000, 
on certain islands off the coast of Arabia. These islands had been ceded to 
the British Crown by the Imaum of Muscat, and the Government, with sin- 
gular improvidence and neglect of the interests of British agriculture, 
immediately created another guano monopoly in favour of Mr. Ord and 
several other individuals. The royalty of 2s, a ton for the first year and 4s, 
in the following year was exacted, but there was no stipulation made that 
the guano brought thence to this country should be sold in open auction 
here, as ought tohave been the case. Every ton of it might be reshipped to 
foreign countries without coming into the market. Mr. Ord had been pre- 
vented from removing any guano by the Arabs acting in connexion with 
some United States’ merchants, who were now busily employed in removing 
the guano to the mainland, Under these circumstances, of course, Mr. Ord 
had to resort to the protection of the Government. He had been informed 
that a bargain had been made between Mr. Ord and other parties to allow 
them to remove the guano on paying him £1 for every ton imported. That 
sum, he thought, should be limited to a given number of hundreds of thou- 
sands of tons first imported, and should then decrease in a certain ratio, and 
steps ought to be taken to insure the sale of the guauo in this country. 

Mr. Labouchere said it was quite true that a license of exclusive trade for 
five years had been given to certain persons who were the first to bring 
under the notice of the Government the existence of large supplies of guano 
in the islands referred to. He had endeavoured to represent to the persons 
interested in this exclusive privilege the reasonableness of making arrange- 
ments to secure a supply of guano for the agriculturists of this country on 
fair terms, and they had willingly consented to allow free trade and a free 
access to these islands on the condition of receiving a certain royalty, 
Before sanctioning this arrangement he had communicated with several of 
the highest authorities on agricultural matters, The Government had made 
such arrangements as would enable the agriculturists of this country to obtain 
an ample supply of guano, at a fair price. Naval officers on foreign stations 
had been directed to give immediate inturmation to the Government of any 
place from which they thought it probable that guano could be obtained, 


WRECKS AND CASUALTIES AT SEA. 

Mr. Henley said the ‘abstract of the returns ot wrecks and casualties” 
lately presented to Parliament, was, he thought, calculated to give the 
public a more favourable impression than the tacts warranted. The return 
contained no account of the number of yoyages made, and it was the propor- 
tion between the number of casualties and voyages that it was desirable to 
ascertain. 

Mr. Lowe agreed with the right hon. gentleman that the returns which he 
was anxious to obtain would be exceedingly valuable, but the Government 
were not in possession of the materials tor such returns, Instructions had, 
however, been given which would provide for the supply of the information 
in future returns, although it could not be afforded retrospectively, 

POSTAL COMMUNICATION WITH IRELAND, 

Lord Naas asked the Secretary to the Treasury whether any arrangement 
had been completed for the improvement of the communication between this 
country and Ireland ? 

Mr. Wilson admitted the great importance of this question to the com- 
mercial interests of Ireland and to the public generally, and he could assure 
the noble lord that negociations were at this moment in progress with a view 
to its settlement. The Treasury acted on the evidence which had been taken, 
and assumed that the service could be performed in the time specified by 
Captain Huish—viz,, within eleven hours, and at a cost of £45,000 a-year 
additional, The companies did not think proper to endorse the evidence of 
that gentleman, and proposed a somewhat longer period for the service. 
There were two things to be kept in view in any arrangement that might be 
made. The day mail must arrive in Dublin in time to go on by the same 
night's train for the provinces ; and the night mail must arrive from the 
provinces in time to go by the day mail from Dublin, An effort had been 
made to make such modifications in the service in Ireland as would adapt 
the system to the time proposed by the companies. In making such an 
arrangement care must be taken not to place at a disadvantage remote parts 
of Ireland, and it was with the view of meeting the wants of every locality 
that some delay had been rendered necessary. The companies, he must say, 
had manifested the greatest anxiety to promote an arrangement, and he 
hoped that ere long a satisfactory result would be arrived at. 

In answer to Lord Naas, 

Mr, Wilson was understvod to say that there was three-quarters of an 
hour's difference between the time proposed by the companies and that 
founded upon in the Treasury minutes. 


METROPOLITAN BOARD OF WORKS. 


A meeting of the Metropolitan Board of Works was held on Tuesday, in 
the Guildhail; Mr. J. Thwaites in the chair. 

IMPORTANT REGULATIONS AS TO THE FORMATION OF NEW STREETS IN THE 

METROPOLIS. 

The Board was specially convened tor the purpose of considering the by- 
laws to be laid down which are to regulate the formation of new streets in 
the metropolis, 

The following by-laws were agreed to :— 

“1. Six weeks at least betore any new street shall be laid out written 
notice shall be given to the Metropolitan Board of Works, at their office, No. 
1, Greek-street, Soho, in the county of Middlesex, by the person or persons 
intending to lay out such new street, stating the proposed level and width 
thereof, and accompanied by a plan of the ground, showing the local situation 
of the same. 

“2. Forty feet, at the least, shall be the width of every new street in- 
tended for carriage tratlic; twenty feet, at the least, shall be the widti of 
every Rew street intended only for foot traffic; twenty feet, at the least, shall 
be the width of every new mews; provided that the said width, respectively, 
shall be construed to mean the width of the carriage and footway only, ex- 
clusive of any gardens, forecourts, open areas, or other spaces in tront of the 
houses or buildings erected or intended to be erected in any street or mews. 

«*3. Every new street and every new mews shall, unless the Metropolitan 
Board of Works otherwise consent in writing, have, at the least, two en- 
trances of the full width of such street or mews, and shall be open from the 
ground upward, 

“4. The measurement of the width of every street shall be taken at a 
right angle to the course thereof half on either side, from the centre or crown 
of the roadway to the external wall or front of the intended houses or build- 
ings on each side thereof; but where fore-courts or other spaces are intended 
to be leit in front of the nouses or buildings, then the width of the street, as 
already detined, shall be measured from the centre line up to the fence, rail- 
ing, or boundary dividing or intended to divide such fore-courts, gardens, or 
s from the public way. 

. The carriage way of every new street must curve or fall from the 
centre or crown thereof at the rate of three-eighths of an inch, at the least, 
for every foot of breadth. 

“G6, In every new street the curb to each footpath must not be Jess than 
six nor more than eight inches in height above the channel of roadway, ex- 
cept in the case of crossings paved or formed for the use of foot passengers ; 
and the slope of every footpath must be half an inch to every foot of width 
if the footpath be unpaved, or not less than a quarter of an inch to every 
foot of width if the footpath be paved. 

“7. In these by-laws the word ‘street’ shall be interpreted to apply to and 
include any highway (except the carriage-way of any turnpike road), and any 
road, lane, footway, square, court, alley, or passage, whether a thoroughfare 
or not, anda part of any such highway, road, lane, footway, square, court, 
alley, or passage.” 

The further consideration of other by-laws was adjourned for a fortnight. 
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——_—. — 

Tue Tempe Fountarn.—The Iilustrated News states that we 
“are to lose the only fountain in London that really did its work, and 
was a pleasant fountain withal, rich with many dramatic associations. 
The Middle Templars have determined to erect a library and lecture 
hall on the site of the Middle Temple fountain. The benchers have 
chosen Mr. H. R. Abraham as their architect, and the new building 
will be in the Gothic style of the loth century.” 
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CHEMICAL. 


ON THE USE OF THE PRISM IN QUALITATIVE ANALYSIS. 
By Ds. Graperone, F.R.S. 

Dr. GLaDsTONE, in a paper read before the Chemical Society 
recently, remarked that hitherto the indications of colour have 
played a very subordinate part in qualitative analysis. This the 
author believed to have arisen from the fact, that chemists have 
been content with observing the colour as it appears to the un- 
aided eye. The colour of any object, however, is the resultant 
of the various rays of the spectrum which it reflects or trans- 
mits; and by examining such objects with a prism strange 
peculiarities are frequently made manifest among substances of 
similar colour, and strange analogies are often detected among 
substances which appear very different in colour when their 
light is not thus analysed. 

Various methods of using the prism were described; that 
preferred from its easy application and great delicacy, was to 
view the light entering by a slit in the window shutters by means 
of a prism, the liquid to be examined being interposed in a 
wedge-shaped glass vessel, held in such a position that the line 
of light is seen through the varying thicknesses of the solution. 
In this way spectra of very characteristic configuration are 
obtained, all the rays being usually permitted to pass through 
the thinnest stratum of the liquid, but as the stratum gradually 
increases some of these rays are entirely absorbed, others are 
rendered faint in colour, while others are transmitted with 
almost undiminished brilliancy. These spectra may be easily 
copied; indeed, the paper was illustrated by a number of 
diagrams done in coloured crayons on black paper. 

It has been partially recognised hitherto that all the com- 
pounds of a particular base or acid have the same effect on the 
rays of light. Thus, the various salts of nickel are green, those 
of zinc colourless. But the prism confirms the truth of this 
generalisation in a very remarkable manner, and reveals not, 
indeed, an identity, but a distinct analogy in cases which were 
before thought to offer an exception. Many of these apparently 
exceptional instances were investigated. Thus there are two 
modifications of chromium salts in solution, the green and the 
blue, while other salts of this base always appear red ; yet when 
these solutions are examined by the prism they all exhibit the 
same configuration of spectrum, the maxima of luminosity being 
alwaysin the extreme red, and about the junction of the green 
and blue marked by the fixed line F ; the differences of apparent 
colour depend on slight variations in the relative quantity of 
these rays that are transmitted. Observations were likewise 
made on the blue and red salts of cobalt, and the green and 
blue salts of copper, and it was found that these changes de- 
pended solely on the quantity of water, while there were certain 
analogies even between the spectra afforded by these differently 
coloured combinations of the same metal. Ferric salts all transmit 
the red ray with great facility ; they were divided into several 
groups, the members of each group possessing other analogies 
likewise. All soluble chromates, though differing considerably 
to the unaided eye, give almost the same prismatic appearance. 
The changes that take place in a solution of litmus by the 
addition of an alkali, boracic acid, or a common acid were like- 
wise examined, and the spectra transmitted in the different cases 
were shown to belong to the same type. When two substances 
combine, each of which imparts a particular colour to its com- 
binations, the resultant is not the compound of the two colours, 
but is due simply to those rays of the spectrum which are trans- 
mitted by both. Instances of this both in mixtures and in 
chemical combinations were given. 

From the fact of a particular ray being transmitted through a 
solution of unknown composition, we may infer that none of 
those bodies which in ordinary combination absorb that ray are 
present in any kind of combination. The prism also will fre- 
quently give more positive information respecting the compo- 
sition of a substance, as was illustrated by the fact that salts of 
nickel, protoxide of iron, and of uranium, and some salts of 
chromium, copper, ferric oxide, and molybdenum, besides 
ferridcyanides and certain compound coloured salts, are all 
green, yet they are easily discriminated by the prism. Dr. 
Gladstone believed that the prism might occupy a similar place 
in our laboratories to that now occupied by the blowpipe. 

The paper was illustrated by specimens and by experiments, 
for the exhibition of which Mr. Highley had lent his oxy-gas- 
lime lamp. 

NOTES ON ALUM IN BREAD AND ITS DETECTION. 


Ata recent meeting of the Chemical Society, a paper was read 
by Mr. Hadow, assistant in the laboratory at King’s College, 
upon the above subject. 

After detailing two processes which have been put forward 
for the examination of bread for alum, Mr. Hadow stated that, 
wishing to test these processes, he hada loaf prepared by a 
baker, into the dough of which had been put the large quantity 
of eighty grains to the quartern loaf. After baking, the loaf 
was broken into pieces, and macerated with successive quanti- 
ties of water, and the whole afterwards filtered ; a clear liquid 
was obtained, a portion of which was tested with chloride of 
barium and with ammonia, and a precipitate obtained in each 
case. The remainder of the liquid was evaporated to dryness, 
and the residue, ignited to burn off any organic matter, was 
dissolved entirely by water and dilute nitric acid. Pure potash 
added to this solution gave a dense precipitate, insoluble in an 
excess of the potash. The filtered liquid from this precipitate, 
after the addition of chloride of ammonium in excess, remained 
perfectly clear, showing the total absence of alumina. 

The bread, after maceration, was incinerated, and the ash 

dissolved in dilute nitric acid, and the solution treated with 
pure potash in excess, a precipitate was left which was removed 
on a filter, and the filtered liquid on addition of chloride of am- 
monium gave a large precipitate of alumina. 
_ From these results it will be seen that macerating the bread 
in water does not dissolve out any alum from it, and that from 
any experiments made in this way for the detection of adultera- 
tion with alum, the results must be quite fallacious, Many ex- 
periments have been made in this way, namely, by the macera- 
ting process, and some persons who have done so have given 
testimony that they have found alum in the bread ; but it must 
be clear that they were satisfied with simply testing the watery 
hquid from the bread by the chloride of barium and the am- 
monia, and concluded that the precipitates they obtained were 
from the sulphuric acid and alumina of the alum. By experi- 
ment it was ascertained that a much larger amount of alum 
might have been added to the bread than was done in this case, 
and the same conclusions arrived at. 

These results prove that the alum is decomposed in the 
baking of the bread; the alumina of the alum combining with 
the phosphoric acid of the phosphates already in the flour, forms 
phosphate of alumina, a salt perfectly insoluble in water. 

Objection was made to the other process, which was to incine- 
rate the bread and dissolve the ash in dilute nitric acid, and test 
for the alumina in the solution, on account of the very long time 








before the organic part of the bread is burnt away ; and it was | 





proposed to simply char the bread, and afterwards to deflagrate 
the coaly mass with nitre, and then to add water only; the car- 
bonate of potash formed by the deflagration of the nitre, dissolves 
up, and along with it nearly all the alumina, alumina being 
very considerably soluble in a carbonate of potash solution, and 
from which chloride of ammonium in excess will precipitate it. 

Another process for detecting when alum has been used in 
the baking of bread, founded upon the mordanting properties of 
the salts of alumina, was given, and it was said to be accurate, 
and if so it is easy; itis simply to immerse for a few hours a 
piece of the suspected bread in a fresh and dilute decoction of 
logwood, made with ordinary pump water ; pure bread is said to 
be superficially stained by the pale orange-red colour of the decoc- 
tion, whilst alumed bread is dyed a purple colour, and to some 
depth. 

Tt was stated it was difficult to judge of the quantity of the 
alumina simply by the eye, since its appearance varies much with 
the mode of its precipitation. 





ON SWEET SORGO (HOLCUS SACCHARATUS). 
Br M. Stier.* 
M. Juxes It1er, at the head of the Customs at Montpellier, has 
presented to the Academie des Sciences a work upon the advan- 
tages of cultivating Sorgo. 

The first part of the work is occupied with estimating the 
quantity of fodder, sugar, molasses, and alcohol the sorgo plant 
will yield; but there is more interest in the latter part of the 
work, Dr. Sicard, of Marseilles, having discovered in the husk 
surrounding the seed of the sorgo plant two colouring matters 
combined together in it. One is red and soluble in water, but 
very soluble in alcohol and ether, as well as in the alkalies, the 
other is orange yellow, and soluble in hot and cold water. M. 
Itier has found these colouring matters in the husks of every 
species of the sorgo plant. 

But these colouring substances, which were believed only to 
exist in the husks, M. Itier is satisfied are to be found in the 
stalks as well, and can be obtained after all the sugary liquid 
has been expressed from them, and they have been exposed to 
the air for some time, oxygen has been absorbed, and they 
become of a purple-red colour when they are submitted to a 
similar process as that suggested by MM. Langier, Robiquet, and 
Celin, for preparing purpurine and garancine from madder, 
namely, by acting upon them with strong sulphuric acid, and 
afterwards washing away the acid by water. The red colouring 
matter which M. Itier gets from these reds he names purpuro- 
leine, and the yellow colouring matter he names xantholeine. 





ON THE MODE OF ASCERTAINING THE “ORIGINAL GRAVITIES" 
OF BEERS AND OTHER FERMENTED LIQUIDS. 
By the term “ original gravity of beer” is meant the density or 
specific gravity of the unfermented wort from which the beer 
was produced, This density, which is understood always to 
bear a certain definite relation to the proportions of malt and 
water used in brewing the wort, can only be observed before 
fermentation has commenced, and afterwards must of necessity 
be deduced from the results of a combination of experiments 
having reference to the changes induced in the wort by the 
action of yeast. Thus the brewer can easily determine the 
value of his beer by a simple observation of the gravity of the 
wort ; but to arrive at this value by a backward process, that is 
by an analysis of the finished beer, has, from the complex effects 
of fermentation, been up to a recent period found very difficult. 
The great importance of the subject, not only to the revenue 
and to the exporters of beer but to brewers generally, led to the 
suggestion, previous to the year 1847, of several methods for 
deducing the original gravity of the wort from the matured 
beer. Of these, that of Professor Balling, of Prague, was 
perhaps the most valuable ; but all, when tested, were found to 
yield results too erroneous to be relied upon for fiscal purposes. 

This want of accuracy in the methods alluded to, isno doubt 
owing, to their being framed ly from a too limited number of 
experiments, and partly from calculations by general formula 
based upon the erroneous assumption that the data obtained b 
experiments were always ina constant ratio to the original gravi- 
ties of the beers, thus overlooking certain apparent anomalies 
which are consequent upon fermentation, and taking it for 
granted that al/ the saccharine matter originally present in the 
wort, which did not produce alcohol, remained in the beer, un- 
altered either in character or in specific gravity. 

The Board of Excise, knowing that the revenue was greatly 
defrauded by exporters of beer making false declarations, and 
thus obtaining a higher rate of drawback than the strength of 
the beer entitled them to, had long been anxious to possess 
some means by which they could check such declarations, when, 
in 1842, Mr. Stevenson, mathematical instrument maker, of 
Edinburgh, submitted to them a method similar to that of 
Balling, for ascertaining original gravities, which was at once 
referred to the late Dr. Thomas Thomson, of Glasgow, who, after 
a careful and extended investigation, reported that it was in- 
accurate in its results and totally unfit for revenue purposes. 
Upon this the Board directed Messrs. Dobson and Phillips, two 
of their superior officers, to turn their attention to the subject. 
These gentlemen, who from their scientific and practical know- 
ledge of brewing and fermentation, were eminently qualified to 
undertake the inquiry, soon arrived at the conclusion that any 
process for ascertaining accurately the original gravities of beers 
must be founded entirely upon empirical data derived from a 
great number of experiments made upon worts of various densi- 
ties, brewed on a considerable scale, and under precisely the 
same conditions as those observed by practical brewers, the 
experiments to be made upon such worts at short intervals, 
during the whole progress of fermentation, and also upon the 
finished and matured beers. It is obvious that in data so 
obtained, the anomalous and irregular effects which are attendant 
upon vinous fermentation, and which render the deduction of 
the original gravity by calculation impossible, are duly accounted 
for. 

The nature of the data thus sought to be established, and upon 
which the determination of original gravities must always 
depend, may now be explained. 

When yeast is added to a wort, as fermentation progresses the 
specific gravity of the wort diminishes; this effect, which is 
usually termed the “attenuation of the worts,” is caused as 
follows :—Anbydrous starch sugar becomes converted, under 
the influence of yeast, into alcohol and carbonic acid, thus :— 
One equivalent 
of starch sugar 
—_— . (Cs Tiz O4 = two equivalents of alcohol. 

Ci2 His Oia yields ) (, Os = four equivalents of carbonic 
acid. 


Or 180 parts by weight of the sugar will furnish 92 parts of 
alcohol and 88 of carbonic acid, but the last named substance being 
gaseous, escapes; therefore, nearly half the weight of the sugar 
which is decomposed in the formation of alcohol disappears from 
the wort, the density of which is consequently lowered by 


* Comptes Rendus, January 5, 1857, page 18, 





such abstraction of solid matter. Again, the density of a 
solution of sugar being greater whilst that of alcohol is con- 
siderably less than that of water, it follows that the levity 
occasioned by the alcohol in attenuated wort counterbalances 
and conceals a portion of the density of the remaining sugar, so 
that before the true specific gravity due to solid matter in such 
a wort can be determined the alcohol present must be removed, 
and the wort made up to its original bulk by the addition of 
water. This true specific gravity being thus obtained, it is 
evident that if we add to it the number of degrees of gravity 
lost in the wort by the decomposition of the sugar in the pro- 
duction of the particular amount of alcohol which it contains, 
we shall arrive at the original gravity of such wort, To deter- 
mine the exact proportion between the amount of alcohol 
present in a wort or beer and the degrees of gravity lost in the 
formation of such alcohol, and to do this through a wide range 
of quantities so that the data should be applicable to worts of 
various specific gravities and at all stages of fermentation, was, 
therefore, the principal object of the researches of Messrs. 
Dobson and Phillips. 

The data recorded by these gentlemen, and upon which they 
based the method which is now used by the revenue, were of 
four kinds :—1st. The specific gravity of the unfermented wort. 
2nd. The specific gravity of the fermented wort. 8rd. The 
specific gravity of the alcohol obtained by the distillation of a 
given bulk of the fermented wort, after such aleohol had been 
increased to an equal bulk by the addition of water. And 4th. 
The specific gravity of the residue after distillation, also increased 
by the addition of water to the same bulk as that of the wort 
subjected to distillation. 

Of these four descriptions of data, the last three of which were 
derived from observations coincidentally made, the first corre- 
sponds to the “ original gravity” of the wort, the second repre- 
sents the specific gravity of the matured beer or the “beer 
gravity ;” the third shows the alcoholic strength of the beer, 
1,000, minus the specific gravity, being termed the “ spirit indi- 
cation ;” and the fourth indicates the “ extract gravity,” or what 
the specific gravity of the beer would be if uninfluenced by the 
presence of alcohol. This last, taken in conjunction with the 
third, shows the number of degrees of gravity lost in the forma- 
tion of the alcohol. 

The data thus established, subject to a slight but variable 
correction for the acetic acid always present in beer, are appli- 
cable to two different modes of arriving at the original gravity, 
namely, the “evaporation process,” similar in principal to those 
proposed by Balling and Stevenson, and the more accurate | 
*“ distillation process,” which is the only one that has ever been 
used in this country for revenue purposes. These processes 
will be fully described in the sequel. 

(To be continued in our nert.) 
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Grants of Provisional Protection for Six Months. 


2768. ALEXANDER CLARK, Gate-street, Lincoln’s-inn-fields, London, “ Im- 
provements in the application and construction of revolving window 
shutters and blinds, and metal window sathes.”—Petition recorded 21st 
Norember, 1856, 

190. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in the preparation of oil for lighting, and in lamps, glasses, or chimneys 
to be employed in burning the same.”—A communication,—/etitioa 
recorded Q2ud February, 1857. 

241. Davin Yoooow Stewaxrt, Glasgow, “Improvements in moulding or 
manufacturing cast-iron pipes.” — s’etition recorded 27th January, 1867, 

409. WitLtaM Brivors Apams, Adam-street, Adelphi, London, ‘* Improve- 
ments in buildings and other structures,”—/ etition recorded 12th February, 


1857. 

446. JEAN MARIE Letestv, Paris, “ Improvements in signals,” 

448. WitiiamM Epwarp Newron, Chancery-lane, London, “ Improved 
machinery for manufacturing nuts and washers.”—A communication, 
450. Tuomas Newcoms, Cowley-place, Commercial-road, Peckham, Surrey, 

* Improvements in hi for uring nails.” 

452. Josern Quick, junior, and ALEXANDER FRasex, Sumner-street, South- 
wark, ‘** Improvements in apparatus for regulating the drawing off and 
the supply of water and other fluids.” 

453. ALEXANDER PARKES, Bath-row, Birmingham, “ Improvements in the 
manufacture of nails.” 

454. Joun Hesxry Jounson, Lincoln’s-inn-fields, London, “ Imp 
in machinery or apparatus for the facture of pastebourd 
munication, — /etitwous recorded 10th February, 1857. 

456. Tuomas Bau, Hyde-street, Bloomsbury, London, “ An improved 
portable oven for baking bread and other articles of food, in the camp, 
the field, or the house,” 

458. Cuan es CowrEr, Southamy gs, Cl 
“Improvements in making drains, and in machinery 
—A communication, 

460. WittiAM Bursiem and Joun Burstem, Cheadle, Cheshire, “* An im- 
proved ‘ picker,’ to be used in power looms for weaving.” 

462. THomAS WITHUNALL, Manchester, “‘ Improvements in the manufacture 
of copper, brass, or other metallic rollers or cylinders,” 

464. Harney Barner, Belgrave, Leicester, “ Improvements in knitting 
machinery.” 

466, Avaustus KALTwasseR, Grove-street, Camden Town, London, “ An 
improvement in the action of horizontal pianofortes,”’ 

468. Rowert Bartow CooLky, Nottingham, “An improvement in the 
manufacture of knitted fabrics.” 

470. Joun Narior, Winterton, near Brigg, Lincolnshire, ‘‘ Improvements 
in horse hoes.” — Petitions recorded 17th February, 1857. 

471. CHARLES DE Beraur, Dowgate-hill, London, “ Certain improvements 
in marine steam engines.” 

472. Jacon Green, Philadelphia, Pennsylvania, U.S., ‘ Improvements in 
furnaces for burning combustible gases under pressure in the manufac- 
ture of glass, iron, and other metals.” 

473. Hecror Cunistiz, Salford, Lancashire, ‘“‘ Improvements in finishing 
and polishing threads and yarns.” 

474. Ronexr Best, Birmingham, “ An improvement or improvements in 
illumination.” 

475. Joun RyLANDs, Warrington, Lancashire, “ Improvements in annealing 
wire.” > 

476. JuLIEN Buanc, Rue St. Louis, Batignolles, near Paris, ‘‘ Improvements 
in making bread and biscuits.”--A communication from Pierre Hans and 
Louis Girard, 

478. Joun Movu.e, Seabright-place, Hackney-road, London, ‘ Improved 
apparatus to be used for burning pyrotechnic compositions or prepara- 
tions for producing artificial lights of various colours,” 

479. Davip Cuketnam, Rochdale, Lancashire, “ lmprovements in machi- 
nery or apparatus fur preparing, spinning, and reeling cotton and other 
fibrous materials,” 

480. SamugeL Dyer, Bristol, ‘Certain improvements in ships’ windlasses, 
capstans, bumpkins, gins, and cranes.” 

481. Louis Leon Foucnen, Petite Rue Taranne, Paris, “ Improvements in 
apparatus for the manufacture of type and other articles used in letter- 
press printing.”—/etitens recorded 18th February, 1857. 

484. Davin Luoyp Price, Beaufort, Brecknock, “‘ Improvements in electric 
apparatus for giving signals, and appliances connected therewith.” 

485. WituiAM Hatsact and WituiaM Haynurst, Bury, Lancashire, ‘‘ An 
improved self-acting ‘temple,’ to be employed in power looms tor 
weaving.” 

486, James AbeRnetiy, Westminster, London, “ An improved mode of 
constructing breakwaters in deep water.” 

487. James Crook, Winckworth-place, Hoxton, London, ‘** Improvements 
in looms for weaving elastic and other fabrics.” 

488. Tomas CLAYTON, Manchester, ‘‘ Improvements in machinery or appa- 
ratus for ornamenting and embossing wood, leather, paper, and other 
similar materials.” 

489. Wititam CuarK, Chancery-lane, London, ‘Improvements in the 
manufacture of sheet glass.”—A communication. 

490. James Lorp, Brierley-street, and Witiiam Soorm., Stock-road, 
Rochdale, ‘‘ Improvements in steam boilers for the more effectual cun- 
sumption of smoke, whereby a great saving of coal will be effected.” 

491. Henry Youne Darracort Scort, Brompton Barracks, near Chatham, 
Kent, ‘‘ An improved manufacture of cement.” 

492. Perer Cato and Joseru BeTreLey, Liverpool, “ Improvements in the 
masts, yards, and spars for ships or sailing vessels,”—/etitions recorded 
19th February, 1857. 
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493. WILLIAM Oaxes, Sebneenten, Durham, + aguoveente in the 
manufacture of iron.” 

495. Epwarp Epwarbs, Abenbury Forge, Wrexham, Flintshire, ‘ Im- 
provements in the manufacture of chains for cables and other purposes.” 
496. Joun Grist, Islington, London, ‘ {mprovements in mash tuns and in 
apparatus to be employed therewith, which apparatus is also applicable 
to the heating and keeping up of a continuous circulation of liquids in 

any vessel to ‘which it may be connected.” 

497. RIcHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in steam digying apparatus suitable for draining and excavating purposes, 
parts of which are applicable to reaping.”—A communication. 

499. Joun Compr, Leeds, Yorkshire, Improvements in the construct’on 
and driving of power looms in the formation of shuttles, and in the wind- 
ing and arrangement of weft, parts of which improvements are applicable 
to other purposes.” 

500. Freperick CHARLES JEUNE, Gresham-street, London, ‘‘ An improved 
manufacture of artificial leather.” 

501, JoskpH Giover and Joun Bouin, jun., Liverpool, “ Ke ages con- 
sisting of extended uses of photography as applied to dials, tablets, and 
pictures.” 

502 WitnkLM Zirsex and Jouann Peter Kue, Biala, Galicia, Austria, 
‘Improved machinery or apparatus to be used in the manufacture of 
woollen cloth.”—Petitions recorded 20th February, 1857. 

504. ELKAN ADLER, New York, United States, “ Improvement in spring 
bed bottoms, said bottoms being applicable to other descriptions of 
furniture.” 

505. ALEXANDER THEOPIILUS BLAKELY, Tonbridge Wells, 
ment in ordnance.” 

506. Joun Evce and SAMUEL Hartiey, Manchester, 
machinery for moulding.” 

507. Josepn Fieupixe, Ashton-under-L yne, Lancashire, ‘ An improved 
apparatus applicable’ to steam-pipes or cylinders used for heating and 
drying, which said apparatus may be similarly employed wherever steam 
is used for such purposes. 

508. Joun Wirrenkad, Preston, Lancashire, ‘ Improvements in boilers.” 

= Francis Hay Tomson, Glasgow, “ Improvements in the manufacture 
of iron.” 

510. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘* Improvem ents 
in spinning machines.”—A communication from Joel Smith, Northbridge, 
Worcester, Massachusetts, United States. 

511. Joun Barser, Manchester, ‘Improvements in compound printing 
maundrills,” 

612. Joun MippLeron, Hyde, Cheshire, and WitLiAM Stent, Fairfield, near 
Manchester, ‘ Improvements in railway chairs, and in the jointing of 
rails for railwa 

513, Joun Turner, Syresham, Northamptonshire, ‘‘ haprovements in the 
process of manufacturing bread, and in the component parts of the 
same” 

614, Vicroit Toucur, Rathbone-place, Oxford-street, 

ments in the manufacture of paper from bass or bast.” 
Jounx Wituiams, Wigginton, Oxfordshire, “ Improvements in common 

road vehicles.” 

616. MicHaEL Grouse, Oxford-street, London, “ An improved apparatus 
for giving stability to life boats and other boats.” 

517. Gworee Purtirs, Hammersmith, Middlesex, “ Improvements 
stationary cabinets, and ine nvelopes to be used therewith.” 

518. WILLIAM Gossacr, W idnes, Lancashire, ** Improvements in the manu- 
facture of soda and potash.” 

619, Auguste Quippe and CHARLES Mayer, Biala, Galicia, Austria, ‘‘C 
tain improvements in propelling.” —Petitious recorded 21st February, 1857. 

521. Wittiam Foorman, Rodney-street, Pentonville, London, “ Further 
utilising the illuminating properties of gas, by improvements in burners 
and shades or reflectors.” 

623, Josep JAMES BANNisTER, Southwark, 
and property protector pocket.” 

625. Francis Coniniant La Croix, New York, United Sts ates, 
prove ment in reducing and reefing r the topsails of vessels,” 

627. JAMES EpWAKD SuEARMAN, Pimlico, London, “ Lmprovements in 
saddles and collars for horses aud other animals.” 

629. WILLIAM Epwarp Newron, Chancery-lane, London, ‘ An improved 
furnace for locomotive and other, boilers.” A communication. 

581. Jacques Henri MAkIE Matssiat, Paris, ‘ ‘ Improvements in dibbling 
machinery for depositing grain and manure.” 

583. Laurent Lavrov, Rue Fontaine St. George's, Paris, ‘ Sepa 
different solid fatty (acides gras) acids from the liquid fatty ones 
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635. JouN MILNES and WILLIAM Thompson, Sutton Mill, Kildwick, York- 
shire, “Improvements in looms fo: weaving." —Petitions recorded 22rd 


February, 1357. 

537. RICHARD AKCHIBALD Brooman, Fieet-street, London, 
in under skirts or petticoats.” —A communication. 

539, Joskru Berre.ey, Liverpool, ** Improvements in machinery for lifting 
and working anc hors, cables, and other weights on shipboard.” 

541. ALEXANDER PAKKES, Birmingham, “ Improvements in separating tin 
from tin-plate scrap, and tin or zine from other —_ es of iron 

543. Joun Henry Jounson, Lincoln’s-inn-fields, London, “« Improvements 
in fastenings for dress and other purposes,”—A communication from 
Hypolite Marie, Paris, 

545, ALEXANDER MircukLL, | ’eterhead, Aberdeen, North Britain, ‘ Im- 
provements in harpoon guns.”— Petitions recorded 2Ath February, 1857. 
547. Wittiam Woop, Monkhill House, near Pontefract, Yorkshire, “Tm- 
provements in mac hinery or apparatus used in the manufacture of carpets 
and other pile fabrics.” 

549. James Penton, Low Moor, near Bradford, Yorkshire, ‘ An improved 
method of connecting the feed pipes of loc omotive engi and tenders. 
561. Laurent’ Piaub, Rue de l’Echiquier, Paris, “ “Improvements in venti- 

lating and preventing inundations in coal m 

553, Louis EMILE Ossian Dkakanpd, Paris, ‘ Certain improved lenticular 
glasses for lighting and reflecting or refracting. 

555. Joun Henry Jounson, Lincoln’s s-inn-fields, London, ‘ Improvements 
in apparatus or instruments for measuring distances and elevations "—A 
communication from Enoch A. Crandall, Friendship, Allegany, New York, 
United States, 

557. Moses Haym Picciorro, Crosby-square, London, 
preparing flax, hemp, and other fibrous substances.” 

559. Avauete Gover, Bordeaux, ‘ Improvements 
Petitions recorded Wth February, 1857 


“Improvements 

















** Improvements in 





in reefing safls.”— 





Patents on which the Stamp Duty of £50 has been Paid. 





628. Josern Bour, Cullum-street, London.—Dated 3rd March, 1854. 
529. FELIX ABATE, George-street, tlampstead-road, London,—Dated 4th 
March, 1854. 


612, Jounson HANpds, Epsom, Surrey. —Dated 14th March, 1854. 

562, James Smirn, Liverpool. Dated 9th March, 1854. 

648. HENKY BreRNOULLI Bartow, Manchester.—A communication.—Dated 
Sth March, 1854. 

550. Grorek BEARDSLEY, 
March, 1854. 

547, Thomas Dunn, Windsor Bridge Lron Works, Pendleton, 
—Dated 8th March, 1854. 

55 WiLttAM WARNE, Lower Blowing House, St. 
Dated 8th March, 1854. 


Coal Pit-lane, Nottinghamshire.—Dated sth 
Lancashire. 


Austell, Cornwall. — 








miss WILLIAM YOUNG, Queen-street, Cheapside, London,—Dated 9th March, 
1854 
673. WinuiaM Peace, Haigh, near Wigan, Lancashire. — Dated 10th 
March, 1854. 
580, Wituiam Mint, Hunter's-lane, Birmingham.—Dated 10th March, 1854. 
683. Desine Parratr Lerevae, Paris. —Dated 10th March, 1854. 
634. Zeruikin Borrrgux Epinal, France. — Dated 10th March, 1854. 





710. Groror Coituisr, Halifax, Yorkshire.—Dated 27th March, 1354. 





Notices to Proceed. 

2517. Hugo Freverick Forees, Florence, Tuscany, ‘‘ An improved copying 
press.”— Prtition recorded 27th October, 1856. 

2532. JaMes KinpDER CHRETHAM, Rochdale, Lancashire, ‘‘ Improvements 
in the manufacture of iron and steel. " Petiti ne vecorded 22th October, 
1856, 

. Louis Abotrus Favre, Paris, ‘* An improved pump.” 

2640. Tuomas Joun, Pesth, Hungary, Austria, ‘A new electric telegraph 
apparatus for writing.” 

2543. WittiaAM Korke, Hackney, London, ‘‘ An improved clasp-board to 
hold documents for reference,”—/etitions recorded 27th Uctober, 1856. 
2550. WILLIAM May, London, * Improvements in steam-engine indicators.” 

—A communication,— iled 30th October, 1856. 

2564. Josern Browne, Liverpool, “ lmprovements in the construction and 
working of ships’ windlasses and capstans, part of which improvements 
are also applicable for steering ships and other vessels.” 

2506. BENJAMIN Srort, Salford, near Manchester, “Improvements in 
machinery or apparatus for preparing, spinning, and doubling cotton, 
wool, flax, or other fibrous materials,” 

2568. JoHN PARBERY, Northampton, 
collars.” 


or 


2574. Wiliam 









m reco 


‘Certain improvemer? ™ horse 


Joseru Curtis, Sebbon-street, Is lington, Loudon, “Im- 


provements in lig hting and ventilating railway carriages.”—P.titions 
recorded 1st November, 1356. 
2576. SAMUEL TEAKNE and Gronox WiLuraM RicumMond, Birmingham, 


** Certain improvements in producing ornamental designs on the surfaces 
of fancy and other goods made of papier maché, wood, glass, china, 
earthenware, tin, iron, and other such like materials, the surfaces 
of which when made up are usually finished by staining, varnishing, 
painting, or Te panning. y 

77. Patricroft, » 


James NasMytu and Rozert WiLs0N, anchester, 








“ Tmpr its in hy li pumps oni presses for pediing cotton ws 
other : articles of the like nature.” 

2680. Eugene NaproLeon Capet, Rue Folie Méricourt, Paris, ‘‘ Improve- 

ments in the construction of cocks and taps.”—Petitions recorded 3rd 
November, 1 

2593. WILLIAM WEIL, Manchester, ‘* Improvements in velvet or cut pile 
fabrics, and in looms or machinery used for weaving such velvet and other 
loop pile fabrics.” 

2596. CHARLES TITTERTON, Roehampton, Surrey, “Improvements in the 
manufacture of zine and zinc white.” 

2598. WILLIAM Epwarb Newron, Chancery-lane, London, ‘‘ Improvements 
in steam engines.”—A communication. 

2599. WILLIAM CuissoLD, Dunbridge, Gloucestershire, ‘‘ Improved apparatus 
for regulating the supply of water to water-wheels.” 

2602. WILLIAM BRINDLEY, Moorgate-street, London, ‘* Improvements i in the 
preparation of paper hangings and other ornamental papers. 

2603. Robert WILLIAM SIEVIER, Upper Holloway, London, “* An improve- 
ment in the mode of treating saccharine juices in the ‘manufacture of 
sugar.’ 

2604, JouN STANLEY, Whitechapel-road, London, ‘‘ Improvements in the 
construction of and mode of applying cranes and other machines to hoist- 
ing, suspending, and lowering purposes, also in generating, transmitting, 
and applying motive power to the same.”— Petitions recorded 5th Novenber, 
1856. 

2631. CHARLES VAUGHAN, WILLIAM JAMES VAUGHAN, and RICHARD VAUGHAN, 
«A new or improved strap or band for working stamps, raising weights, 
and transmitting power generally.’ 

263%. WILLIAM Moxruxt, Leeds, Yorkshire, “ Improvements in producing 
the velvet pile and Witney finish in cloths, and in machinery or apparatus 
for the same.—Petitions recorded 8th November, 1856. 


2643. W ILLIAM STONES, Greenhithe, Kent, ** An improved mode of sizing 
paper.” — Petition recorded 10th November, 1856. 
2657. JULIAN BERNARD, Albany, Piccadilly, London, ‘‘ Improvements in the 


manufac ture or production of boots and shoes or coverings for the int, 

and in the machinery or agg employed in such manufacture.” 

Petition recorded Uth “November, 1856. 

1661, WittiAM WIELD, Mane hester, “Improvements in machinery for 
doubling, twisting, and winding yarns or threads on to bobbins or spools.” 

2663. Henry CoLLert, Grosvenor-street, St. Peter-street, Islingt« on, 

London, “Improvements in machinery for mowing and reaping.” 
Petitiousvecorded 12th Novenber, 1856. 

2674. CHARLES WASTELL DIXEy, New Bond-street, London, ‘‘ Improvements 
in double opera glasses, or other glasses of a similar nature.”—/cifion 
recorded 13th November, 1856. 

2692. Henry CLARKE Ast, Park-place South, Chelsea, London, “ Improve- 
ments in railway signals.”"—Petition recorded 14th November, 1856. 

2734. WILLIAM Epwarp NEWTON, Chancery-lane, London, ‘‘ An improve- 
ment in centrifugal pumps.”—A communication. 

2740, Louis ADOLPHE DE MILLY, Paris, ‘ Improvements in the manufacture 
of fatty acids.”’—/'etifionus recorded 19th Nove: nher, 1856. 

2753. Louis Dartors, Rue de l’Echiquier, Paris, *‘ An improved machine 
for the cleansing of textile and fibrous substance 

2766. CuARLES GARTON and JAMES St. Joun GaGe Parsons, Bristol, ‘ 
method of treating cane sugar, in order to fit it to be employed in brew- 
ing and distilling.” — Petitions recorded 21st Novenber, 1856. 

2771. ALEXANDER Ropenrt Terry, Great George-street, Westminster, ‘ Im- 
provements in sawing, splitting, cutting, and binding kindling wood.”— 
Petition recorded 22nd November, 1856. 

2784. Masta JosceLin Cooke, Dean-street, Newcastle-on-Tyne, 

improvements in washing. wringing, and mangling machines.’ 
recorded 24th November, 1856. 

2805. Witutam Srerrinivus CLARK, High Holborn, London, ‘‘ Improvements 
in combined caldron and furnace, for agricultural and other purposes.” — 
2 communication from Henry Newsham, Baltimore, United States. — 

Petition recorded Cth Deeeuber, 1356. 

2931. Jacon GrerN, Philadelphia, United States, “ Improvements in the 
mode of manufacturing glass lights for street vaults, ships, buildings, 
and friction boxes, and the apparatus for ladling or conveying the molten 
glass from one furnace to another,” Petition recorded Ith December, 1856, 

















« Certain 
"— Petition 








99. AkNoLD Goopwiy, Guilford-street, London, ‘* An eg ee in ‘fixing 
the tubular flues of steam boilers.”—Pét ition recorded 12th January, 1857. 
186. HENRY MeEpLocK, Great Mz urlborough- street, Westminster, ‘‘ An 


—€ method of purifying water.”— Petition “recorded Qlat January, 


: Ru HARD ARCHIBALD BROOMAN, Fleet-street, London, ‘“‘ Improvements 
in the preparation of woollen hats, bonnets, and bodies for hats and 
bonnets,”—A communication from Messrs. de Clermont and Co,— Petition 
recorded Wth January, 1857 

JOuN DANGERFIELD, Westbromw ich, Staffordshire, ‘‘ Improvements in 








237, 


the manufacture of chains.” 


Davip Yootow STEWART, Glasgow, “ Improvements in moulding or 

Petitions recorded 27th January, 57. 

341. James Gitroy, Auldhousefield, near Pollockshaws, Renfrewshire, 
“Improvements in applying starch or other semi-fluid matter, by 
machinery, to woven fabries.”— Petition secorded 6th Febrvary, 1857. 

359. THomas Brown and George Parry, Ebbw Vale, Monmouthshire, 

‘Improvements in the manufacture of iron,”"—Petition recorded Tik 
February, 1857. 

125. Freveric Henry Sykes, Cork-street, Piccadilly, “ An improved appa- 
ratus for supplying or feeding boilers with water, applicable to raising 
and forcing liquids for other purposes.”—/etition recorded 13th February, 
1857. 

446. JEAN MARIB LETESTU, 

454. Joun HENRY JOUNSON, Lincoln’s-inn- fields, London, 
in machinery or apparatus for the facture of 
munication.— Petitions recorded 16th February, 1857. 

456. Tuomas Batt, Hyde-street, Bloomsbury, London, “ An improved 

portable oven for baking bread and other articles of food, in the camp, 
the field, or the house.” 

468. Ropert Bartow Coo.ey, 
manufacture of knitted fabrics. 

470. Joun NayLon, Winterton, near Brigg, Lincolnshire, ‘‘ Improvements 
in horse hoes."— Petitions recorded 17th February, 1857. 

473. Hecror Curistiez, Salford, Lancashire, “ Improvements in finishing 
and polishing threads and yarns.”—Petition recorded 18th February, 1857. 
488. Tuomas CLayton, Manchester, ‘ Improvements in machinery or appa- 
ratus for ornamenting and embossing wood, leather, paper, and other 

we materials.” — Petition recorded 19th February, 1857. 

510. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in spinning machines.""—-A communication from Joel Smith, North- 
bridge, Worcester, Massachusetts, U.S. 

518. WiLLtaM GossaGr, Widnes, Lancashire, ‘‘ Improvements in the manu- 
facture of soda and potash.”— Petitions recorded 21st February, 1857. 

529. WittiAM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
furnace for locomotive and other boilers.”"—A communication.— Petition 
recorded 231d February, 1857. 

545. ALEXANDER MIrcHELL, Peterhead, Aberdeen, ‘ Improvements in 
harpoon guns."—Petition recorded 24th February, 1857. 

547. Wiuttam Woop, Monkhill House, near Pontefract, Yorkshire, ‘‘ Im- 

provements in machinery or apparatus used in the manufacture of 
carpets and other pile fabrics.” 

555. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 

in apparatus or instruments for measuring distances and elevations."—A 

communication from Enoch A. Crandall, Friendship, Alleghany, New 

York, U.S.— Petitions recorded 25th February, 1857. 
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manufacturing cast-iron pipes.” 
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Paris, ‘‘ Improvements in signals.” 
big R= ster yn 
'—A com- 





Nottingham, ‘An improvement in the 











And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Guzette (and of 
the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
6th March, 1857. 
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* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 65s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Absiracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 








CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 


WiutuiamM Epwarp Newton, Chancery-lane, London, “ Valves for 


1941. 


steam engines.” —A communication.—Dated 19th * August, 1856. 
This invention consists in the nag of a balance valve with the 


ordinary slide valve of a steam 


the latter being operated by an 





eccentric or otherwise in the ordinary way, while the operation of the 
balance valve may be regulated by the governor or by the engineer, that 
the amount of steam employed may at all times be made commensurate 
with the requirements of the engine. 

1943. Joun Henry Jonnson, Lincoln’s-inn-fields, penton, “Steam engines,” 
—A communication.—Dated 20th August, 1 

This invention relates to certain peculiar constructions and arrange- 
ments of steam engines appli as y, marine, and locomotive 
engines, whereby greater effect is obtained, whilst compactness and 
solidity are combined in the construction of the engine. According to 
one modification two cylinders are employed, placed end-wise in the 
same axial line, either vertically, horizontally, or obliquely, fitted on to 
suitable fixed supports, and divided from each other by one common 
division plate serving as the bottom for each cylinder. The two cylinders 
are both double acting, and are each fitted with a separate piston and 
rod of their own passing through stuffing boxes in the cylinder covers. 
These rods are connected to separate cross heads which are again 
united by side rods. To these rods at or near their centres are jointed 
two connecting rods, which are united at their opposite ends by a cross 
head connected by a short rod to the crank. The valve for the inlet of 
the steam is separate and distinct from the escape valves, and both sets 
of valves are worked from separate eccentrics of their own. The inlet 
valve consists merely of a rectangular plate having a rectangular open- 
ing in the middle of it, and this valve works in a steam chest placed over 
the division plate of the two cylinders. It is actuated by two arms fixed 
to a rocking valve spindle which is passed through a stuffing box in the 
side of the steam chest. On the outer end of this spindle is a toothed 
segment gearing into a corresponding segment which works on a stud 
centre fixed to the framing. A species of link is cast on the lower part 
of this last mentioned segment, in the curved slot of which is a sliding 
block or pin, which serves as an attachment for the end of the eccentric 
rod, and also for a rod connected with the governor. The valve is thus 
enabled to work with a variable expansion through the action of the 
governor. There are two ports for each cylinder in the steam chest 
face, making four in all, one for the top and one for the bottom of each 
cylinder. The slide is so constructed that when its central aperture is over 
the port leading to the bottom of one cylinder, the edge of the slide will 
be just past the port leading to the top of the other cylinder, and vice versa. 
The exhaust or escape valves, of which there are four, are all connected 
to one rod which is worked by a segment actuated by an eccentric and 
rod of its own. The steam on escaping may either enter a condenser or 
escape into the atmosphere, according as the engine is used as a con- 
densing or high pressure engine. The same eccentric which works the 
escape valves works also a feed pump. When applied toa single cylinder 
the arrangements before described are necessarily slightly modified, 
since there is only one piston rod to be connected to the crank. In this 
arrangement the crank works at the opposite end of the cylinder to that 
at which the piston rod comes out at, and the piston rod is made to 
work in two fixed guide brackets. A cross head is fixed on to the piston 
rod, and to each side of this cross head is attached a connecting rod, 
the two connecting rods being united behind the cylinder by another 
cross head which is connected by a short rod to the crank. In this 
modification the two side rods in the double cylinder arrangement are 
dispensed with. The rest of the parts remain the same, or nearly so, as 
those referred to in the first described arrangement. The inlet slide 
valve, when one cylinder only is used, may be slightly modified, and may 
consist of a long plate extending from the top to the bottom part of the 
cylinder, such ports opening direct into the steam chest, which is 
extended for that purpose, in place of having long steam passages cast 
in the cylinder. 

1950. JoszrH MavupsLay, Lambeth, Surrey, ‘‘Steam engines, especially 
applicable to screw propulsion.”—Dated 20th August, 1856. 

This invention consists in making a firm and compact arrangement of 
marine steam engine intended for the purpose of screw propulsion, by 
placing an annular cylinder immediately above the crank shaft, and 
communicating the power from the piston rod cross head above the 
cylinder to the crank, by means of a connecting rod passing downwards 
through the central or inner cylinder. 

1954. WitutaM Hear, Demus Snarr, and George KNowLks, Bradford, 
Yorkshire, ** Furnaces for economising fuel and preventing smoke.”— 
Dated 21st August, 1856. 

This invention consists in employing two distinct and separate fires, 
instead of one fire only as commonly praetised, in the furnaces of boilers, 
and more particularly Cornish boilers, in which the furnace thereof is 
placed in an opening made through the boiler in the direction of its 
length. The inventors employ two dampers for shutting off the commu-~ 
nication with one or other, or if necessary both of the furnace fires and 
their respective flues. Thus it will be seen that, by opening one of such 
dampers they cause the draught and smoke to pass from one furnace 
fire over the other, and from thence into the chimney. —Not proceeded 
with. 

1955. T1ioMAs York, Wolverhampton, Staffordshire, ‘‘ Safety valve and low 
water indicator for steam boilers.”—Dated 21st August, 1856. 

This invention consists of an arrangement of whistles and floats 
which cannot be described without reference to the drawings. 

1961. CHARLES DURAND GarpISsAL, Bedford-street, Strand, London 
“* Rotary engine.”—A communication.—Dated 22nd August, 1856. 

The inventor arranges the main axis or shaft in a vertical position, 
and on this he fixes a wheel with a broad flat annular rim; or it may be 
without a rim at all, and consist merely of the centre and spokes. This 
wheel is of the diameter of the steam chambers, which are of an annular 
form, and arranged concentric with the axis, one above and one below 
the rim of the wheel. ‘These annular chambers are rectangular in their 
cross section, and that one which is placed above the rim is open on the 
lower side, while that one placed below is open on the upper side, that is 
to say, on the sides presented to the sides of the rim. Annular plates 
are placed above and below the rim of the wheel. They are of con- 
siderable thickness, so as to project some distance from the rim. These 
annular rings close the before mentioned open sides of the steam 
chamber, and are received between the flanges or lips of those chambers, 
in which india-rubber or other suitable packings are placed to render 
the junction steam tight. The annular steam chambers are fixed in 
their position, whilst the annular rings move round with the wheel in 
its revolution. The pistons are fixed to the annular plates at opposite 
diameters, one to either plate, which pistons project upwards and down- 
wards into the steam chambers. These pistons are fitted to the cross 
section of the annular steam chamber, and are suitably packed to render 
them steam tight. The abutment against which the steam acts slides 
in and out of the steam chambers towards and from the centre axis and 
main shaft, to which suitable eccentrics or cambs are fixed, so as to 
withdraw the sliding abutments at the proper times, to allow the pistons 
to pass those points, and again to force them back before the admission 
of the steam. The steam ports are situated close to the abutments by 
which the steam is admitted and escapes, the ingress and egress being 
regulated by valves worked by the engine as well understood.—Not pro- 
ceeded with. 








CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, NC. 

1936. Henry BurpEen Troy, Rensselacr, New York, U. “ Manufacturing 
shoes for horses, mules, and other animals.”— Dated 10th August, 1856. 

This invention consists of a machine for manufacturing shoes from 
bar iron as it is discharged from the rolling mill without reheat 

The bars are to be rolled square of a size adapted to the 





ing. 
dimensions of the shoe, and are placed (upon leaving the mill) 
into a trough which is supported in a suitable manner, and is in 


connexion with the horse shoe machine. The successive opera- 
tions of the machine upon the bar are as follows :—First, a portion of 
the bar is drawn into the machine and cut off; it is then bent around 8 
mould into the shape of the letter U. The heels of the shoe are then 
bent still further inwards, whilst it is next passed between two revolving 
swaging dies that compress and roll it into its proper form. It is then 
creased or grooved, and punched, and finally it is taken from the dies, 
and flattened and dropped in a finished state upon a travelling chain or 
belt that conveys it to the store house, Whilst one shoe is being 
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grooved and punched another wntion of the bar “is ne 4 drawn — the 
machine and cut off, and thus it proceeds continuously. 

1939. JoserH Bronarp and Josern Hvusert, Rue de !’Echiquier, Paris, 
“ Reefing the sails of ships or vessels.”—Dated 19th August, 1856. 

This invention relates to improvements in the method of reefing and 
furling the lower sails, topsails, and top gallant sails of vessels, by the 
adoption of which improvements the use of reef points, tablings, and 
bolt ropes are dispensed with, and the cutting or slotting of the sails in 
the middle rendered 'y. The impr ts consist, Firstly, 
in constructing a boom iron with an additional hoop in which the lower 
yard (upon which the sail is reefed) rotates. Secondly, of a new form 
of hoop furnished with a hook for sustaining and strengthening the 
lower rotating yard in the middle. Thirdly, in the peculiar arrange- 
ment of pulley blocks and tackle for reefing the said sails, thereby 
requiring fewer hands to work them. The invention cannot be 
described without reference to the drawings. 

1971. ALEXANDER Moses, Cannon-street-road East, London, “ Propelling 
vessels on water.”— Dated 23rd August, 1850. 

The object of this invention is to transmit rotary motion to paddle- 
wheel or other propeller shafts in barges and other floating vessels. On 
the propeller shaft a pinion is keyed, and into this pinion gears a spur 
which is driven by a ring of teeth of large diameter. This ring of 
teeth is attached to a rotating dise or circular platform mounted on an 
inclined shaft, which turns on centre pivots carried by suitable framing 
in the barge or other vessel. Upon this platform foothold is made for 
horses which, on the principle of the tread wheel, will cause the rota- 
tion of the ring of teeth, and thus rotary motion will be transmitted 
through the gearing to the propeller shaft. Instead of applying horse- 
power the inventor proposes, where great speed is required, to employ a 
steam engine for driving the ring of teeth, and thus to transmit motion 
to the propeller shaft."—Vot proceeded with. 








CLass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, &c 
1781. SamveL YeADEN, Idle, near Bradford, Yorkshire, and Groner Cnap- 
MAN, Stockport, Cheshire, ‘‘ Improvements in the construction of reeds 
for weaving, and in machinery or implements and materials to be used in 
such construction.”— Dated 26th July, 1856. 

This invention consists in the composition and art of preparing a 
cement to be employed in uniting the parts of reeds, and in connecting 
together the parts of certain instruments or implements ancillary to 
some of the improved processes in the fabrication of such reeds; in 
uniting the parts of reeds by means of the cement or composition, in 
lieu of the lap or waxed band commonly employed for that purpose; in 
determining and preserving the sett of reeds, that is to say, in regulating 
the magnitude and ensuring the equality of the intervals or open spaces 
between the dents of reeds by a new and improved method; in reducing 
the faces of reeds to true planes by a new and improved method; in the 
construction and arrangement of certain frames or moulds, racks or 
combs, and in the use of such frames or moulds, racks or combs in 
making reeds; in the construction and use of certain implements to be 
employed in the fabrication of the before-named frames or moulds, 
rack, or combs, and which implements are termed gauges; in the con- 
struction, arrang t, and bination of the parts of certain ma- 
chines, clamping tables, or preeses designated “ press frames,” and in the 
use and application of such press frames in uniting the parts of reeds, 
and in reducing the faces of such reeds to true planes. Gutta-percha 
without any admixture forms an efficient cement for uniting the parts of 
reeds, but the cement which is preferred for that purpose is composed of 
pitch, gutta-percha, and caoutchouc or india-rubber, and these ingre- 
dients are combined generally in the proportion of half a pound of pitch 
and one ounce of caoutchouc to each pound of gutta-percha, or of 64 parts 
of gutta-percha, 32 parts of pitch, and four of caoutchouc for each 100 
parts of cement. The invention cannot be intelligibly described in de- 
tail without reference to the drawings. 

1800. Henri Everts, Lizieux, France, ‘‘ Looms for weaving.”—Dated 30th 
July, 1856. 

This invention ists in arrang for throwing the shuttle in 
hand and power looms by mechanical means, in which the throw is 
effected forcibly and rapidly and with precision. By means of this 
invention fabrics of a considerable width may be produced, and seamless 
fabrics of three yards in width and upwards may be woven on power 
looms as well as on hand looms. ‘Two wheels are mounted, one on each 
side of the loom, each wheel having a stud on its periphery. Near to 
each wheel is an upright shaft or spindle, having a projecting arm near 
the top and another near the bottom. Along the top cross beam of the 
loom frame is a horizontal rod, the ends of which are bent down and 
hooked. When the wheels revolve, the studs in their peripheries come 
simultaneously against the lower arms of the upright spindles, and their 
upper arms push the bent ends of the horizontal rod upward, bringing 
them against other arms or bars placed one on each side of the loom 
which are connected at their further ends with a shaft or stem, which, 
when moved by the arms or bars just referred to, is brought against the 
picker, drives it, and shoots the shuttle. These arms or bars are raised 
alternately out of each of the hooked ends of the horizontal rod by 
vertical rods, lifted up and down by cams or tappets on the driving 
shaft, so that each bar does its work alternately, but the horizontal rod 
being raised at both ends by the two wheels at the same time, precision 
and forcible action are obtained. Just as the shuttle is about to be 
thrown, it is disengaged from the shuttle box by the withdrawal of the 
arm of the spring bolt which holds it, by means of achain attached tos 
connecting rod ; or this releasing action may be effected by other suitable 
means. 








1804. Josera Horwoop, Bolton-le-Moors, Lancashire, “ Machinery for 
measuring and folding fabrics.”— Dated 3ist July, 1856, 

These improvements consist in causing the fabric to be measured and 
folded to pass over a revolving reel having, by preference, four spokes. 
These spokes are adjustable on the axle to suit the width of fabric, and 
between each pair of spokes a rail capable of being moved to and from 
the centre, by links jointed to discs, or otherwise, is fitted. These rails 
are nearly sharp on the outer edges, and two opposite ones have clips 
which are brought into contact with the selvages of the fabric, by links 
and eccentric grooves in stationary discs, or by other suitable means. 
The fabric to be measured and folded is carried past a stationary stud 
for the purpose of keeping one selvage true, and then over the ree] which 
takes hold of the selvage and draws the fabric forward. The fabric 
efter passing over the rail without the clip is liberated again, and de- 
posited on a table in folds, equal in length to the distance between the 
rails of the reel. By this means fabrics may be measured and folded at 
a greater velocity than by the hinery hitherto employed—Not pro- 
aseded with. 

1814. Wittiam Cotman, Leicestershire, “ Knitting machinery.” — Dated 
3ist July, 1856. 

This invention has for its object improvements in the construction of 
the needles or instruments on which the loops are formed, and in the 
mode of widening and narrowing the work made in knitting machines. 
For this purpose the needles or instruments between which the loops are 
formed have hooks at their ends, in place of the ordinary beards, and 
with each needle or hook a point is combined which moves to and fro in 
a groove formed on the upper surface of the stem of the needle or hook. 
At the time the loops are formed by the descent of the sinkers or loop 
makers between the needles, each point or series of points is moved back 
with the work on them, along the groove on the stems of the needles, so 
as to leave a space between the hooks and points for the thread to be 
laid on, and the new loops to be formed between the moveable point and 
the hook of each needle, The new loops are then moved under the hooks 
by the forward motion of the sinkers, and the moveable points are caused 
to carry the work over the hooks, to be knocked over, as usual, by which 
the pressing of the needles will be dispensed with. Or, in place of the 
moveable points passing over the hooks, they may pass under the point 
of the hook, the end of which may be caused to enter a groove formed on 
the end of each moveable point, so as to enclose the new loops between the 
movable points and hooks, whilst the work is being knocked over, the 
work being afterwards moved back by the sinkers upon the stems of the 
moveable points. The moveable points are carried by a bar which is moved 
to and fro by suitable mechanism, the hook or needle bar being station- 
ary; or, the points may be stationary and the needles receive motion, 











217 





These | tnstoummants may also t be chmape otapted to knitting ma- 
chines for making ribbed hosiery, or what is commonly known as 
“ Derby rib machines,” by which the pressing of the two sets of needles 
will be dispensed with, and the working of such machines much sim- 
plified. When widening the work according to the invention, the patentee 
constructs the machines with jack and lead sinkers, which are formed 
with double arches, and they are governed in their action on the thread 
when forming selvage loops, by what he calls selvage thread guides (one 
to each selvage), and these guides are carried by bars which are caused 
to traverse and move on axes at the proper intervals by suitable mecha- 
nism i by the of the frame. The point of the selvage 
thread guide is caused to enter between the sinkers to conduct the thread 
under the front arch, or under the catch of the sinkers, as required. The 
thread carrier, when widening takes place, is caused to traverse over an 
additional needle at one or both selvages, and during the working of the 
course the point of the thread carrier descends between and below the 
needles. It then traverses inwards under one needle, and rises above 
the needle on the opposite side to where it descended, so as to lap the 
thread around the selvage needle. Any desired number of ordinary or 
straight courses may then be worked, until an increased width is again 
required, when the thread carrier is caused to lap its thread around 
another additional] needle, as before, and so on in succession, until the 
desired width is obtained. The action of the thread carrier is governed 
by suitable mechanism to arrest its movement at the proper time, and to 
prevent rebound the patentee applies a latch and catch on the traverse 
bar, which locks and holds it firmly to its stop. The mode of widening 
is also applicable to knitting frames where ordinary needles are employed. 
When narrowing according to his invention he employs hooks or shifters 
at each selvage, which are caused to enter between the sinkers when the 
work is moved back, previous to narrowing, to receive the loop or loops 
to be shifted. When the work comes forward again the selvage loops 
are taken by the hook or shifter and carried over the heads of the 
needles with the work, and the selvage loops are retained on the hooks 
or shifters, which are then traversed one or more needles inwards, and 
are moved back with the work, and in passing between the sinkers the 
selvage loops are delivered by the shifters on to the neighbouring 
needles. The hooks or shifters then come from between the sinkers, 
and are moved out of the way for the work to proceed until another 
narrowing is required. The hooks or shifters are carried by bars, and 
are caused to traverse at proper intervals and move between the sinkers to 
receive and deliver the loops by suitable mechanism, actuated by the 
movements of the frame. 

1816. Tuomas Rovut_EpGE, Gracechurch-street, London, “ Manufacture of 
half stuff and paper.” — Dated 31st July, 1856, 

The patentee claims the treatment of esparto and other raw fibres by 
a ley containing more lime than is necessary to render the alkali caustic, 
and afterwards boiling and rinsing the fibre in a solution of carbonate 
or bicarbonate of soda. 

1820. Witt1am Woop, Monkhill, near Pontefract, Yorkshire, and Mattnew 
Smirn, Heywood, Lancashire, “ Looms for weaving terry and cut pile 
fabries.”—Dated Ist August, 1856. 

The nature of this invention consists, First, in certain improvements 
in apparatus or machinery applicable to looms for weaving terry and 
cut pile fabrics for inserting and withdrawing the wires. Secondly, in 
the application of a hook or instrument so formed that the heads of the 
wires can be connected to, liberated from, and pass through it without 
any opening or closing action, this hook or instrument to be used in 
combination with any suitable means for inserting and withdrawing 
wires in weaving terry and cut pile fabrics. Thirdly, in the application 
of a head or block to each wire in addition to the usual head of the wire, 
and of a guard or guide piece by which and the additional head or block 
and the wires are guided in their proper places and held upright in the 
fabric. And, lastly, in the application of improved stop pieces for regu- 
lating the position of the heads of the wires. The invention cannot be 
more fully described without reference to the drawings. 

1821. Witt1am Woop, Monkhill, near Pontefract, Yorkshire, and Witt1am 
Situ, Heywood, Lancashire, “ Apparatus for cutting the wires out of 
terry fabrics.”— Dated Ist August, 1856, 

This invention upon a former patent granted 
to the said William Wood, which improvements cannot be described 
without reference to the drawings. 

1836.GrorGk WaukER, and James Scrimexovr, Belfast, Antrim, “Spinning 
frames.”—Dated 4th August, 1856, 

This invention consists in lowering and raising spinning frame beam*® 
by means of brackets and slots, with binding and setting screws; in 
altering the angle of the beam by means of screws; and in regulating 
the angle of the thread plates and brackets also by means of screws. 
The details require reference to the drawings to illustrate them, 

1839. Jostan Firtn, Heckmondwike, and Josern Cranrrex, Milbridge, 
near Heckmondwike, Yorkshire, ‘‘ Weaving Scotch, Kidderminster, and 
Dutch carpets, by means of a power loom.”— Dated “sth August, 1856. 

This invention consists of one, two, or three tiers of boxes at each end 
of the loom, or of one or more barrels in which boxes are arranged for 
the shuttles at each end of the loom in such a way as to enable us to 
bring into action the particular shuttle or colour that we may require, 
up to the number of thirty, each shuttle to run any number of picks 
that may be required to form the pattern. The boxes are shifted, 
moved, raised, or let fall by means of a beam fixed above or below the 
main or driving shaft of the loom, one end of the beam being attached 
to the boxes by means of an upright or perpendicular rod ; the other end 
of the beam is brought into contact with a tappet or plate wheel by means 
of another upright or perpendi rod, attached to an horizontal rod, 
at the end of which is fixed a pulley to act upon the tappets or plate 
wheel, and may be thrown into or out of gear whenever required, that 
is when the shuttles run more than one pick each ; but, when only one 
pick each, or there is no more than three shuttles, then the pulley is 
kept in gear continually. When more than three shuttles are employed, 
the lifting or moving rods are thrown into and out of gear by means of 
cards working over a four sided cylinder, having as many cards as are 
necessary to complete the entire number of changes which the pattern 
requires. The cylinder can be moved by an eccentric fixed on the 
main shaft, or on the picking shaft below. For the purpose of weaving 
Dutch, Berlin, tapestry, Venetian, or any other class of twilled or plain 
Dutch carpeting the patentees fix four treading tappets on a shaft 
placed below the main shaft, which is used both for the means of 
treading the gears and throwing the shuttle, and so arranged as to 
enable them to inflict two strokes or bats on each pick with the lathe or 
going part. The boxes for forming the plaid will be moved on the same 
principle as in the foregoing description. The jacquard machine is trod 
by two treadles extending from one end of the loom to the other, the 
points extending so far beyond the end of the loom as to enable us to 
press them down alternately by means of two eccentric tappets, and 
lifting the ground part of the jacquard with one tappet and the figured 
part with the other, the jacquard being a double lifting jacquard forming 
double cloth. The cylinder of the jacquard is moved by another tappet 
fixed on the bottom shaft, which is trod each alternate revolution of the 
loom, independent of the treading of the jacquard. 
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1847. Epwin Bromerey, Fernhill Mill, Bury, Lancashire, “ Fabrics ap- 
plicable to various purposes, for which airproof and waterproof fabrics 
are usually employed.— Dated 5th August, 1856, 

This invention consists in subjecting pulp cloth, or paper eloth, or 
paper mounted on cloth, to the action of any suitable oil or other pre- 
paration, such as solutions of caoutchouc, gutta percha, or other analagous 
gums, either alone or in combination with other substances. By causing 
the paper or paper cloth to imbibe and become completely saturated 
with any of these water repellent substances the fabric will be rendered 
waterproof and airproof, and may be used for a variety of purposes, as 
it will possess considerable strength.— Not proceeded with. 


Ciass 4 —AGRICULT ORS. 
Including Agricultural Engines, Windl 
Manures, &¢. 
1985. WILLIAM FREDERICK Busi and WiLiam Hewitt, Bristol, “ Apparatus 
for grinding grain.”—Dated 26th August, 1856, 

To prepare mill stones the patentees reduce into a powder flint and 
other substances, and having so done they mix therewith seeds or grain 
of any kind, stirring the whole by any convenient process, till the mass 
forms a paste and the grain or seed is uniformly (or as nearly so as 





ts, Flour Mills 








pomihie) distributed throughout it. Hitherto they have found hemp seed 
to be the substance most fitted for their purpose, the size of the grain 
being suitable, and its ol nature assisting the after process of 
firing the “burrs.” In some cases they use the flint in its natural 
state, in combination with the composition formed by the other sub- 
stances. ‘They are aware that the porousness produced by the seed: 
(when they have been discharged by heat and have left cavities in their 
place) may be produced in some degree by perforating the composition 
with wire, while in its soft state, or placing piped, or tubular, or other 
substances of a perishable nature, capable of producing cavities therein 
and discharging them by heat as they do the seed, In making their 
composition they take of flint 2} ewt., Cornish stone 2 ewt.,, China clay 
34 ewt., felspar 100 ewt., Irish flint 100 ewt., and of common clay 
500 ewt., the whole being previously ground separately. 

2003. CuaRLes DuRaND GARDIssAi, Bedford-street, Strand, London, “A 
mode of treating and preparing sea-weeds or marine plants for manure.” 

—A communication.— Dated 28th August, 1856. 

The weeds are collected and subjected to a great pressure, whereby 
their bulk is reduced and rendered in the form of balls or cakes. 
Instead of proceeding as above, the sea weeds may be collected, and 
while in a wet state or after having been dried, are reduced by cutting 
or crushing machinery of a suitable kind: the pulp produced is then 
condensed by pressure, and reduced to the form of cakes, 





2019. Joun Pork, Canterbury, Kent, “ Cultivating and treating the hop 
plant.”"—Dated 30th August, 1856. 

Instead of severing the bines from the root when the hops are 
picked, the inventor allows them to remain attached to it until the end 
of November, or such time as the sap shall have ceased to flow in them, 
He proposes to effect this by withdrawing from the earth, at the time 
when the hops are ready for picking, the hop poles, by means of a slow 
motion screw or lifting jack, so arranged as to press upon the root and 
hold down the bines, and at the same time to raise the pole from the 
earth, so as to allow it and the bines to be laid on the ground without 
disturbing the root, when the hops may be picked into baskets as at 
present. He prefers, however, that the baskets should be smaller than 
those now used. After the hops are picked the poles may be removed 
in the usual manner from the ground, but the bines must be allowed to 
remain attached to the root until the end of November, or until such 
time as the sap shall have ceased to flow in them, when they may be 
removed, and the ground cleared in the usual way.— Not proceeded with, 

2049. James Picken, Dunlop, Ayrshire, N B., ‘ Arrangement of the feed 
apparatus of machines for thrashing or separating grain.”—Dated 4th 
September, 1856, 

In the kind of thrashing machinery to which this invention is appli- 
cable the grain to be thrashed is fed in between two rollers, and passes 
thence between the thrashing drum and a riddle, sieve, or grating 
extending round a portion of the drum, ata slight distance from its 
surface. This riddle, sieve, or grating is usually fixed or stationary, but 
according to the present invention it is hinged at its inner end, or at 
the end farthest from the feed rollers, whilst its other end is so con- 
nected to the lower feed roller that it and the lower feed roller descend 
together when the feed is increased in thickness, or, in other words, 
when an increased quantity of unthrashed grain is fed inte the machine 
within a given time. The front end of the riddle or grating and the 
lower feed roller are supported by a spring or springs, which yields 
downwards, when a greater amount of feed than ordinary passes between 
the rollers, By these means not only does the space between the feed 
rollers vary in proportion as the feed varies in thickness, but the space 
between the thrashing drum and the riddle is also varied in similar 
proportion, and the drum is thereby prevented from becoming choked, 
and the action is rendered uniformly light and easy. 





Ciass 5.—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, I’aint, House Fittings, Warming, Ventilating, §e. 
1989. James, Earlof Carruness, Barrogill Castile, Caithness, N B., “‘ Cutting 
or shaping stone, and other substances.” —Dated 26th August, 1856, 
This invention consists of a machine for dressing or facing the stone 
from quarries, so as to dispense with the ordinary manual procedure 
adopted for the purpose. This apparatus consists of a set of vertical 
parallel bars of metal, arranged in suitable guides in a substantial fram- 
ing, and furnished at their lower ends with steel or hardened metal 
cutting or reducing edges, These bars are actuated by a crank move- 
ment, the rotary action of which, or other driving power, elevates them 
to a certain predetermined height, when they are allowed to drop on the 
face of the stone or other substance under treatment, and thus chip or 
cut away the material to the required extent. As the cutting bars are 
thus caused to operate, the stone being dressed is caused to traverse at a 
slow rate between them, and hence, a fair, plain surface is produced. 
The same machinery may be employed for breaking masses of stone, as 
well as for cutting or reducing vegetable matters, such as gorse for feed- 
ing cattle. 


Cuiass 6.—FIRE-ARMS. 
Including Guns, Swords, Cunnons, Shots, Shells, Gunpowder, Impte- 
ments of War or for Defence, Gun Carriages, §e. 

1992. ALFreD Vincent NEwron, Chancery-lane, London, “ An improvement 
in breech-loading cannons and other ordnance.’ *"—A communication.— 
Dated 26th August, 1856 

This invention consists in providing the breech pin with a number of 
expanding segments, which are operated by suitable mechanical means, 
and caused to retire into a recess or groove round the breech pin, to 
allow of the pin being inserted in or removed from the piece of 
ordnance, and after the insertion of the breech pin to expand or spread 
laterally, and lock the breech pin in its seat. 

1999. ALFRED Vincent Newton, Chancery-lane, London, “ Projectiles for 
cannon.’’—A communication. ” Dated 27th August, 1856. 

This invention relates to the attachment toa cannon ball or other pro- 
jectile of knives or cutting blades, in such manner as to be capable of 
lying sheathed within its periphery, and on the discharge of the ball 
from the piece of ordnance, and during its flight, starting out to posi- 
tions nearly at right angles to the axis of the projectile, so as to cut away 
the rigging of ships, &c. 

2015. Joun Henny Jounsox, Lincoln's-Inn-Fields, London, “ Fire-arms,”— 
A communication from J. E. Halsey, New York, America.— Dated 30th 
August, 1556. 

This invention relates to the adaptation and use to and in various 
kinds of fire-arms of a tubular channel of k the 
priming and the charge of gunpowder which propels the ball or shot, 
which arrangement is adopted for the purpose of igniting the charge 
from the front backwards, so that all the powder in the charge is ignited 
and exploded. A tube is screwed or otherwise secured in the breech of 
the fire-arm, in such manner that its axial line coincides with that of 
the gun's bore ; the length of this tube being such that it will extend 
nearly through the charge of gunpowder, The breech of this tube is in 
connexion with an angularly disposed tube, meeting the tube of the 
nipple, so as to form altogether a continuous tube extending from the 
nipple to or near to the front or muzzle end of the charge, In such 
arms as revolvers, where the nipple is placed in the rear of the barrel, 
and in the axis of the bore, mere continuation of the nipple answers 
the required end, 


2021. Hezektan Conant, Connecticut, U.S, “ Fire-arms.”—Dated 30th 
August, 1556, 





This invention consists in the application of a metallic ring, and es 
chamber or its equivalent to the breech side or rear end of the barrel 
in breech loading fire-arms, or to the forward end of the bore or charge 
chamber of a revolver fire-arm, or to the rear end of the barrel of such 
revolver, or such a breech loading fire-arm, the object of such being to 
prevent or hinder, at the time of the explosion of the charge of such 
fire-arm, the escape of gas or smoke between the joint or contiguous 
surfaces of the parts against which the ring may be pressed by the force 
of the said explosion. 

2030. ALYRED VINCENT tae N Chancery- -lane, capt, “An improved 


charger for shot-p ted 1st September, 
1856. 





This invention relates to the construction and arrangement of the 
devices for securing the barrel of the charger to the pouch, and for 
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gauging the charges, by which means the pouch is simplified, cheapened, 
and made more durable, while it is susceptible also of being divided into 
two or more chambers without having the tops or barrels with their 
thumb levers or pieces to interfere with each other when removing them 
to fill the chambers with shot. The invention also relates to an arrange- 
ment for locking and unlocking the gates or slides so as to prevent their 
accidental opening and wasting the shot. And also to the arrangement 
of catches and springs for working and holding the charger more 
securely, The several arrangements cannot be described without re- 
ference to the drawings. 

2059. Joun Montacu Hares, Southsea, Hampshire, ‘‘ Ourtridges for fire- 
arms.”—Dated 4th September, 1856. 

This invention consists in rendering the cartridges impervious to 
damp, and dispensing with the necessity which exists in the common 
cartridges of breaking or tearing away a portion of the case previous to 
inserting the charge. The substance used for forming the cartridge, 
is the skin or membrane which covers the gut of most animals. The 
said skin is drawn while damp upon a block the size of the cartridge, and 
afterwards stuffed , connected to the bullet, &c. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1993. Samurt Jay and Georoe Smit, Regent-street, London, “ Ladies 

dresses, mantles, or other articles of attire.” —Dated 26th August, 1856. 

This invention consists in the adaptation to the outside of ladies dresses, 
mantles, or other articles of attire, of a facing which may be made 
ornamental or otherwise in any material for the warmth and protection 
of the chest.—Not proceeded with, 

1987. CHARLES CarkY, Parade, Harleyford-road, Vauxhall, ‘‘ Shower baths.” 
Dated 26th August, 1856. 

The frame of the improved shower baths may be either formed to 
take readily to pieces, to pack close when for carriage, and to be put 
together with screws or otherwise, or the parts of the framing may be 
fixed one to the other. The vessel to contain the water is arranged to 
slide up and down in the frame, in such manner that it may, when to be 
fitted, be lowered down to a height convenient for a person to pour in 
the water, and be there supported by a folding bracket; then, by means 
of a bar and two cords, chains, or straps, the vessel may be raised to its 
position, the bar being passed under two hooks or stops in order to 
retain for a time the vessel at its highest position; the bracket then 
being folded back receives and sustains the vessel, it being released from 
the hooks. The vessel is provided with a suitable outlet and rose head, 
and the flow of the water from the vessel to the rose head is allowed or 
stopped by a cock or valve, which is moved by the person taking the 
bath by a handle, cord, or otherwise. At the bottom of the bath is 
placed a pan to receive the water, and in order to facilitate the drawing 
off of the water therefrom it is arranged to be lifted a height, and to be 
upheld in position in like manner to the other vessel, in order that a 
pail or other vessel may be put under the cock or outlet. If it is desired 
to be portable the pan is made flexible of waterproof fabric or material, 
and there is at bottom wood capable of being folded by the parts being 
hinged together, 

2013. Jonn Brown, Pendleton, Lancashire, “Improvement in swinging 
hammocks, and in the construction of bedsteads or couches, and in ap- 
paratus connected therewith.—Dated 29th September, 1856. 

The improved hammocks cannot be described without reference to the 
drawings. 

2022. Daniet Sutton, Banbury, “ Manufacture of cast-iron cooking kettles 
and such Jike hollow ware.”"— Dated 30th August, 1856, 

This invention consists of casting such articles each with a partition, 
which it is preferred should rise above the rim or upper edge, and the 
two compartments are covered with two separate lids or covers.—Not 
proceeded with, 

2024. Manvan Bower, Ricnuarp Perron, and Joszs Weaver Downina, 
Birmingham, “ Metallic bedsteads, cots, couches, and other such like 
articles.— Dated 30th August, 1856. 

This invention consists of thods of combining the parts of the 
above articles, which methods cannot be described without reference to 
the drawings. 

2041. Jzan Baptiste MArcxiin Joparp, Bruxelles, ‘‘Lamps.”—Dated 3rd 
September, 1856. 

In the improved lamps the oil is contained in a vessel of glass, or 
other F or translucent material, and the flame is supplied 
with a current of air which descends along the sides of the vessel and 
ascends through the centre thereof. The other arrangements cannot 
be described without reference to the drawings. 

















CLass 8.—GAS. 


Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, Sc. 

2009. Jnan Baptiste Feavveav, and Lovis ALkxanpER Lre@nanp, Brus- 
sels, Belgium. ‘* Apparatus for the purification and the combustion of gas.” 
—Dated 28th August, 1855, 

This invention consists in a peculiar arrangement of gas burners, and 
the use of a purifying or filtering apparatus (which has the effect of a 
regulating apparatus also) connected therewith, which may, however, be 
used with advantage apart from each other. The invention cannot be 
more fully described without reference to the drawings. 

2058. Gronax ANnperson, Queen’s-road, Dalston, Middlesex, “ Improve- 
ments in the combustion of tar and other similar matters in heating gas 
retorts, and in the consumption of smoke arising therefrom and from other 
fuels used therewith.”—Dated 4th September, 1856. 

The patentee allows the tar or oleaginous or bituminous matters to 
fall in small streams on and trickle down an inclined heated plate which 
forms the furnace of a retort-heating chamber. The greater part of 
these matters are converted into gas during the passage over the heated 
plate. The residue, or part that remains unconsumed, falls from the 
lower end of the plate in the form of breeze or a kind of cinder into 
what may be termed the ashpit, which is the space below the inclined 
plate. This chamber is kept nearly full of this material, which remains 
in ared hot state. An air passage is maintained over this red hot 
breeze, and immediately beneath the inclined plate. The indraught of 
air thus permitted becomes highly heated, and passes up through the 
space at the back end of the inclined plate, and there mixes wit the 
gases evolved from the tar or other matters, which gases are for the 
most part consumed in the retort heating chamber. He employs ano her 
retort chamber and furnace of the ordinary kind, which is heated by 
the combustion df coke. From this retort chamber he conveys the 
unconsumed gases and surplus heat into a third retort chamber placed 
between the other two, into which also the unconsumed products from 
the tar furnace are conveyed. The combination and ingling of 
the products of combustion from the two furnaces produce further 
combustion in the third furnace, whereby the smoke and offensive gases 
generated by the combustion of the tar or other matters are entirely, or 
for the most part consumed. This combination in the third furnace 
may or may not be accompanied by a further admixture of air. Instead 
of using three separate retort chambers or furnaces, one furnace or 
chamber, if divided so as to form the tar and coke fires with a separate 

bining and busti hamber, will answer the purpose required. 








Ciass 9.—ELECTRICITY.—None. 


Cuass 10.—MISCELLANEOUS. 
Ineluding all Patents not found under the preceding heads. 

1957. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Pumps for 
raising water."—A communication from Monsieur Paujade, Lyons.— 
Dated 2lst August, 1856. 

The improved pump, which is double acting, having duplicate parts 
connected by means of a vibrating beam or lever, consists principally 
of hollow columns or cylinders made of sheet iron or other suitable 
material, and precisely similar in construction and operation. To the 
lower end of each of these columns is attached the body or cylinder of a 
pump, which works on a fixed cylinder placed at the bottom of the 
well or vessel containing the water to be pumped. The fixed cylinder 








{s pierced at the side with holes to admit water into the interior, and 
the upper end of the fixed cylinder is packed so as to fit the internal 
diameter of the moveable pump cylinder, but so as to leave a space 
below between the fixed and moveable cylinders for the purpose of 
allowing the water to gain access through the lateral openings to the 
interior of the fixed cylinder; or, if preferred, the water may be 
admitted through a clock valve placed at the lower part of the fixed 
cylinder, the upper part of which is open, supposing the water is 
admitted through openings at the side, or is provided with a clack valve 
opening upwards. The ble pump cylinder is also furnished with 
a valve opening upwards, and it will be understood that, upon causing 
the moveable column and pump cylinder to descend, the water will rise 
therein through the clack valve, which will close immediately the pump 
cylinder begins to ascend, and this ascension will of course cause a 
vacuum below the valve, and water will rush through the valve or open- 
ings in the fixed cylinder to fill up the void. Upon the second descent 
of the moveable cylinder a fresh quantity of water will pass through the 
valve at bottom, and of course cause an overflow from an opening at 
top. The two moveable cylinders being connected together by a vibrat- 
ing beam, it will be understood that when one is ascending the other 
is descending, and vice versa. —Not proceeded with. 

1958. Groror James Farmer, Birmingham, ‘ Machinery to be used in the 
manufacture of chain links, buckles, buckle-slides, rings, and other 
similar articles.”— Dated 2lst August, 1856. 

This machinery cannot be described without reference to the draw- 
ings. 

1959. Tuomas Joun Cuirr and Ricard Bitmeap, Soho, London, “‘ Appa- 
ratus for drilling aud boring.”—Dated 22nd August, 1856. 

This improved apparatus is designed as a substitute for the clamp and 
the weighted beam or lever usually employed to support the upper end or 
centre of the brace or boring bar in drilling or boring by hand. The 
apparatus is composed of the following parts:—Firstly, a vertical rod or 
standard which is firmly secured to the bench by means of a suitable 
foot piece. Upon this vertical rod a boss is mounted loosely, so as to be 
capable of being raised or lowered, or turned round, upon the said rod, 
and is fixed when in the desired position by means of a tightening screw 
or screws. This boss is provided with two horizontal mortices (one on 
each side of the rod) through which pass the two parallel bars of a 
horizontal beam. This beam is formed of two parallel bars united at 
each end by a cross piece. Upon these bars a carriage or sliding nut 
moves (being provided with mortices for that purpose), and is held when 
in the required position by a tightening screw or screws. This carriage 
or sliding nut is pierced in a vertical direction through about its-centre 
with a hole, in which is cut or formed a left handed female screw, 
through which a suitably screwed rod works. This rod is, furnished 
with a hand wheel, and has a small centre hole punched in its lower 
extremity for the reception of the pointed end of the brace or boring 
bar. 





1965. Pnitipre Brnoist, Rue de Lancry, Paris, ‘ Stereoscopes.”— Dated 


23rd August, 1856. 

This invention is to combine the effects of the fenakisticope and the 
stereoscope, The former gives movement to the figures but no relief, 
the latter relief but no t. The ani 1 stereoscope unites the 
two results in one instrument.—-Not proceeded with. 





1968. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Casting metals.” 


—A communication from Messrs. Jackson Brothers, Petin, Gaudet, and 
Co., Rivé de Gier, France,—Dated 23rd August, 1856. 

This invention relates to the employment of centrifugal force in cast- 
ing steel articles, such as railway wheels, tubes, and hollow axles, and 
consists in causing the chills to rotate at a high velocity during the time 
the molten metal is runningin. Articles cast according to this inven- 
tion are stronger and lighter than when composed of the ordinary 
materials cast in the usual way.— Not proceeded with. 


1970. ETIENNE STERLINQUE, Paris, French Empire, ‘‘ Preparing for tanning 


and in tanning hides and skins.”— Dated 23rd August, 1856, 

This invention consists in tanning hides and skins without subjecting 
them to the preliminary treatment with acids or acid baths, usually prac- 
tised for the purpose of “ raising” the hides and skins, and swelling the 
fibres; also in an improved treatment of skins and hides in order to 
loosen the hair, &c., thereon previously to their being tanned; also, in 
an improved method of tanning, in which a single skin or hide is in the 
first instance submitted separately to the action of the tan or bark, and 
in which steam is employed, and tan liquors let in; and the invention 
also includes an imp j arrang' and construction of tan pits. The 
patentee has ascertained that the action of acids on skins tends to separate 
the gelatine and fatty matters, and thereby retard the tanning. Now 
in his process the skins and hides, after the flesh and hair have been 
stripped off, and without any further preliminary tr are placed 
in direct contact with the ground bark, tannin or tan, and the ooze, tan 
liquors, or tannic acid solutions. The process of raising or swelling 
with acids being wholly dispensed with. In preparing thick hides and 
skins, such as for strong sole leathers, after hing and cl ing the 
hides as usual, he proceeds to loosen the hair by steaming ; but for this 
purpose, instead of suspending them in drying stoves or smoke houses, 
he steams them in his improved tan pits in the manner to be presently 
described. His improved tan pits are made of wood strengthened with 
iron hoops, and are of a conical shape, thatia to say, shaped like the 
frustum of a cone or a truncated cone, being larger at bottom than at 
the mouth, but the sides are sloped very slightly. This conical shape is 
given to the pits to render them more solid. The hides are stretched 
on circular wooden frames, which are lowered into the pit, being guided 
in their descent by ribs or guide plates formed on the inside of the pit: 
these are required to guide the frames when lowered, on account of the 
conical shape of the sides of the pit. The pit is then covered over, and 
steam admitted below through a perforated false bottom fitted in the pit. 
The temperature should be carefully regulated, for which purpose pipes or 
flues are carried from the bottom to the outside of the pit at different 
heights. The skins are subjected to the action of steam for 10 to 15 
hours; the frames are then hoisted out of the pit, and the skins are 
ready to be unhaired and fleshed in the usual manner. The hide or 
skin is then stretched on the frame, or on a table and smoothed by hand 
or otherwise, in order to remove defects and unevenness, and to impart 
to it the desired shape, size, and thickness, which is facilitated by the 
flexibility of the gelatine. Each hide or skin is then placed singly in a 
shallower frame, and rolled on to a layer or bed of bark, tannin, or tan 
strewn thereon, and another bed of tan or bark is placed on the top, and 
the frame holding the hide and tan is lowered into the pit, about 98 Ib. 
bark to a hide weighing about 110 Ib. having been found a fair propor- 
tion. Other frames, each containing a single hide between two beds of 
tan may then be lowered, and when a sufficient number have been 
placed in the pit, it is closed or covered over, and steam admitted 
through the double bottom. The temperature of the pit is raised to say 
60° Fahrenheit, the steam is then shut off, and ooze, tanning liquor, or 
infusions of tannic acids weighing about {Sth degrees of the alcoho- 
meter are poured into the pit until it is full The temperature and 
strength of the solutions may be tested at various depths through the 
flues or pipes before referred to. In about a fortnight the tanning 
liquors mey be drawn off, the pit opened, and the hides or skins with- 
drawn, removed from their frames, and piled up in heaps, in suitable 
pits or receptacles, while the waste tan that has not combined with the 
fibres of the skin is run off into vats, and the tannin yet remaining is 
extracted from it. The operation is then repeated, but deeper frames 
are used, so that several hides, say five or six, may be laid in one frame, a 
bed of tan or bark between each hide. These frames may be about 
thrice as deep as the others. The frames are lowered into the pit, 
which is covered over, and steam admitted as before, but so as to be 
diffused sufficiently slowly as partially to condense, whereby the pores of 
the skins are opened, and the tan bark is moistened and prepared 
readily to yield its tannin to the infusion when the temperature is about 
60° Fahrenheit. Tannic acid infusions are poured into the pit at about 
4fth of the areometer. The skins are kept in the pit about a fortnight, 
when the liquors are drawn off, and the pit opened. The operation may 
be repeated a third and a fourth time if needful, each time lasting about 
a fortnight, and the doses of tannic acid being increased. The tan 
liquor that remains in the hides after their removal from the pits, and 
which is drained off as betore stated, is coll dina h 1, 
and pumped up into tanks in which it may be heated with steam, and 
from which the pits are supplied. The tanning is now completed, and 
the skins are ready to be dried and beaten. 














1975. Huon Dickie, Girvan, Ayr, N. B., “Apparatus for cutting or shaping 
wood or other substances.”—Dated 23rd August, 1856. 

This invention relates more particularly to mechanical contrivances 
to be used in the fact or production of the wooden shafts or 
handles of shovels, hammers, and other implements. By the aid of this 
machinery such articles are turned or shaped to the required differ- 
ential or irregular form, from a square transverse section as the wood 
comes from the saws to an octagonal section and thence to a cylindrical 
or elliptical section ; or from the square section to the cylindrical one 
at one op i The shaping operation is effected by means of a wheel 
or rotary disc carrying knives or cutters, and set upon a horizontal 
spindle revolving at a high velocity.—Not proceeded with. 

1979. See Class 4. 

1980. See Class 4. 

198!. HENRY BessEMER, Queen-street-place, New Cannon-street, London, 
** Manufacture of iron and steel.”—Dated 25th August, 1856. 

This invention consists in obtaining crude or grey pig iron, hard 
white iron, or steel and malleable iron, direct from carbonaceous iron 
ores, or from any mixtures of carbonaceous ores with oxides or other ores 
of iron, by the application thereto of a blast of hot or cold air, or steam 
or of any other gaseous matter containing or capable of evolving oxygen 
or hydrogen gas, and without the requiring any fuel except such as is 
contained in, or is evolved from, the said ores of iron, and from the 
gaseous matters forced into and among the pieces of ore, and among 
the particles of fluid metal which have been separated from the ore. 
This invention may be carried into practical operation in several forms 
or modifications of furnaces or apparatus with more or less advantage ; 
it will, however, be found that a vessel or furnace similar in form to the 
generality of blast furnaces is well suited for this purpose. The patentee 
however, prefers that the furnace should be of smaller dimensions than 
the generality of blast furnaces now used for smelting iron, but the 
shape and proportions of the interior may remain the same, and which 
are so well known and understood as not to render any further description 
thereof necessary. The iron ore, either raw or previously roasted (he, 
however, prefers to use the ore raw) and in a cold or in a heated state 
from such roasting process, is to be put from time to time into the upper 
part of the furnace or vessel. The blast of air or other gaseons matter 
being forced through suitable tuyeres situated below the surface of the 
fluid metal, or the blast may be in part directed into and among the 
pieces of ore at a levelyabove the surface of the molten metal, so that 
the heat generated by the combustion of the carbon contained in the 
fluid metal below, and also in part by the combustion of a portion of the 
iron itself, may pass upward and act upon the upper part of the charge 
of ore, and gradually melt it down, the slags being allowed to pass out of 
the vessel or furnace above the fluid metal, the discharge hole for the 
metal being situated below that through which the slags or scoria 
escape. ‘ 











PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Ratts.—But few transactions have taken place. Some sales are reported 
at £7 12s. 6d. per ton, nett cash, and £7 15s. to £7 17s. 6d. per ton, four to 
six months’ credit, free on board at Newport and Cardiff. Railway chairs 
cannot be bought under £5 per ton, in the Clyde, Tyne, or Tees. 

Scotch Pia Inon has receded about 1s. per ton, and closes at 75s. 6d. per 
ton for mixed numbers, G.M.B., f.0.b. in Glasgow. The shipments for the 
week ending the 10th inst. were 8,550 tons, against 11,300 tons the corre- 
sponding date last year, and the stuck on warrants is about 28,000 tons. — 

MANUFACTURED Inon.—The accounts from, Staffordshire are less cheering, 
there is an absence of orders, especially from'the*U nited States. 

SpRLTER is less animated, and may be quoted at'£31 5s. per ton, buyers. 

CoprrgRr.—A good business doing. 

Lxab is very firm at our quotations. 

Tin.—Banea has advanced to £152 per ton, and fine Straits to £151. The 
accounts from Holland report a diminishing stock, and holders are looking 
forward to higher rates. English remains stationary, but the smelters are 
not disposed to contract at present prices for any large quantities. 

Tin Piatss are in good demand. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 13th March, 1857. 


1856, 1857. 1856. 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


IMronts, March 2.—8 casks copper, by A. and E. Rosselli, from Leghorn; 
166 bars iron, by Hoare and Co., trom Sweden ; 1.500 pigs lead, by Enthoven 
and Sons, from Harburg; 7,147 cakes spelter, by Simon and Co., trom Ham- 
burgh; 713 ditto, by J. Hunt, from Holland; 200 slabs tin, by Barber and 
Co., from Holland ; 66 casks 41 cases rolled zinc, by J. Harris, from Bel- 
gium ; 1 case iron, by B. Corcoran and Co., from France ; 74 feet 1 case 
copper manufactures, by J. Lambert, from France; 4 cases bronze manu- 
factures, by Adolph and Co., from Belgium; 4 cases brass ditto, by J. Peas- 
cod, from Belgium; 1 case iron ditto, by J. Prager, from Holland; ] case 
bronzed metal manufactures, by P. Schofield, from Holland; 2 cases bronze 
ditto, by Moench and Co., from Holland; 2 cases arms, by J. Harris, from 
Belgium, ; a 

March 3rd.—8 tons old copper, by Sims, Williams, and Co., from Bremen ; 
225 packages iron, by Warn and Co., from Sweden ; 2 cases bronze manu- 
factures, by Mertens and Co., from France; £50 arms, by Eley Brothers, 
from Belgium ; 1 case steel manufactures, by Hofman and Co., from Hoiland ; 
3 cases brass manufactures, by J. B. Halle, from Holland ; 96 kegs nails, and 
7 cases arms, by Sampson and Son, from Belgium ; 1 case iron machinery, by 
Pearse and Co., from Belgium ; 1 bundle steel manufactures, by E. Sheidon, 
from Hamburgh ; 3 cases 6 packages wrought iron, by Puch and Co., from 





the United States. 
March 4.—13 cases old copper, by Dunbar and Son, from Sydney ; 9 bags 
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copper ore, by F. Huth and Co., from Adelaide ; £20 arms, by L. Redhead, 
from France ; 13 cases iron manufactures, by J. Holley, from France ; 2 cases 
copper ditto, by Hofman and Co., from France; 1 case arms, by Rogers, Son, 
and Co., trum Belgium ; 2 cases iron manufactures, by Smith and Co., from 
France. 

March 5.—22 bundles 2 casks copper, by Vivian and Sons, from Bremen ; 
2,821 cakes ditto, by Morrison and Co., trom Adelaide ; 64 cases 24 bundles 
3casks 1 bag ditto, by Sims and Co., from Bremen; 1,079 bags lead, by 
Nestle and Co., from Malaga; 8 cases copper wire, by Kohler and Son, from 
Holland; 2,320 cakes speiter, by Simon and Co., from Hamburgh ; 60 slabs 
tin, by W. Bird and Co., trom Singapore; 36 casks 84 cases 6 chests rolled 
zine, by J. Harris, from Belgium; 1 case copper manufactures, by E, Coombe, 
from France ; 2 cases ditto, by C. A. Speyer, from France ; 8 cases tin ditto, 
by Maclean and Wooley, from Belgium; 1 case ditto, by Maclean and 
Wooley, from Belgium; 1 case brass ditto, by Lightly and Co,, from France. 

March 7.—£20 copper wire, by Hecht and Co., from Holland ; £400 mine- 
rals, by Captain Head, from Smyrna; 2,170 bags copper ore, by J. G. Willey, 
from the Cape of Good Hope; 1 cask nickel ore, by E. Eccius, from Ham- 
burgh ; 60 cases iron machinery, by Dodge and Co., from the United States ; 
228 uz. silver plate, by J. and R. McCracken, from Holland. 





Exrorts, March 3.—5,000 oz. gold bars, by Turnley Bros., to Boulogne ; 
76 tons spelter, by Bell and Co., to New York; 1 case tin manufactures, by 
Unonius and Co., to Oporto ; 500 oz. gold coin, by Hardwicke and Co., to 
Ostend; £50 worth arms, by E. Rowell, to Algoa Bay ; 23 oz. silver plate, 
by W. Escombe, to Bombay ; 40 cases tin manufactures, by K. Phillips, to 
Port Phillip. 

March 4.—5,000 oz. gold bars, by Turnley Bros., to Boulogne; 20 cases 
quicksilver, by J. B. V. Gansewinkel, to ditto ; 2,000 oz, silver coin, and 70 
o2. gold bars, ty Samuel and Co., to ditto; 80 cases quicksilver, by F. Busson, 
to Harburgh ; 914 lb. ditto, by French and Co., to Madras; 151 oz. silver 
plate, by G. P. Mann, to Portland Bay; 20 cases tin manufactures, by 
R. White junior, to Calcutta; 60 cases iron manufactures, 200 cases steel 
ditto, by E. W. Dyer, to ditto ; £60 worth arms, by R. Broadwater, to Sierra 
Leone ; £100 worth ditto, by G. C, Strutton, to ditto; £250 worth ditto, by 
H. G. Goddard, to Shanghai. 

March 5.—50 tons spelter, by Baring Bros. and Co., to Boston ; 6,250 oz. 
gold bars, by Turniey Bros., to Boulogne ; 600 oz. silver and 80 oz. gold coin, 
by Samuel and Co,, to ditto; 3,632 lb. quicksilver, by J. W. Fisher, 
to Hamburgh ; 2 tons spelter, by F. Norris, to Leghorn ; £5 worth arms, by 
P, Platts, to Honduras; £16 ditto, by ditto, to Rangoon; 10 cases copper 
manufactures, 10 cases brass manufactures, by H. Solloway, to Bombay; £90 
worth armsand 96 cases nails, by T. W. Sampson, to Moulmein 

March 6.—912 1b. quicksilver, by French and Co., to Madras; 896 lb. ditto, 
by Leach and Co., to Rio Janeiro; 20 cases steel manufactures, by T. Coates, 
to Calcutta. 

March 9.—600 oz. silver and 100 oz. gold coin, by Samuel and Co., to 
Boulogne ; 4,500 oz. gold bars, by Turnley Bros,, to ditto; 6 cases tin manu- 
factures, by J. Wovlley, to Cadiz. 








ActuaL Exports FOR THE WEEK Enping TavRsDAY Last, INcLUsive.— 
24 cases iron to Jersey, &c., 28 ditto to Calcutta, 5 cases iron wire to the 
Canaries, 10 cases nails to Sydney, 40 ditto to Calcutta, 75 oz. silver plate to 
Gibraltar, 22 cases blacklead to Belgium, 3 cases plumbago to Valparaiso, 28 
tons iron to the Cape of Good Hope and Calcutta, 367 tons ditto to Bombay, 
20 ditto to Malta, 5 cases to Port Phillip, 29 ditto te New York, 372 ditto to 
Nassau, 106 cases zine to Valparaiso, 120 ditto to Algoa Bay, 15 tons steel to 
Bombay,38 ditto to the Caneot Good Hope and Calcutta, 10 tons spelter tu 
ditto, 25 ditto to Bombay, 50 ditto to Calcutta, 4,000 1b. quicksilver to Belgium, 
1,367 lb. ditto to Amsterdam, 4,995 lb. ditto to Hamburgh, 2,394 1b. ditto to 
Madras, 13,580 lb, ditto to Bombay, 600 1b. to the Cape of Good Hope and 
Calcutta, 13,282 lb. ditto to Calcutta, 5,080 oz, gold coin to Boulogne, 
500 oz. ditto to Belgium, 11,320 oz. bar ditto to Boulogne, 2,600 oz. silver 
coin to ditto. 





Mapnras, Jan. 27. 

Iron assorted, 24 rupees to 23 rupees per candy. Sheet iron, ditto, 
hoops ditto, rather firmer. English steel 75 rupees to 80 rupees per candy. 
Swedish ditto 95 rupees to 100 rupees per candy. Copper: sheathing, 290 
rupees to 300 rupees per candy, 16 rupees to 32 rupees per oz.; brazier’s 10 to 
120 rupees per o2,, 310 rupees to 315 rupees per candy. Tile, no sales 
reported. Qld copper 290 rupees to 295 rupees per candy. Copper, nails, 
370 rupees to 385 rupees per candy. Yellow Metal 10 rapees to 120 rupees per 
02., 255 rupees to 270 rupees per candy. Lead: pig, 62 rupees to 64 rupees 
per candy; sheet, 85 rupees to 90 rupees per candy, in demand. Spelter 60 
rupees to 65 rupees per candy, in fair demand. Quicksilver 27 rupees to 28 
rupees per Madras maund, in fair demand. Tin, plates, 23 rupees to 24 
rupees per box, improving, Copper is in moderate request, and prices 
looking down. Cutlery, coarse, 25 per cent. to 30 per cent. advance. Brass 
wire 8 annas to 9 annas per pound, 

Imports per ship Salamanca, from London, January 12.—275 cases copper 
sheets, 320 boxes lead rolls, 108 bundles ironmongery, 580 ditto iron, 7,999 
bars iron, and 2,000 shot and shells. 


Exports OF BRITISH MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING 4TH MAkCH.—COALS, tons.—Geelong 21, Hobart Town 
189, Melbourne 182, Calcutta 50, Demerara 850 tons, 30 puns, 34 hhds., Ha- 
vannah 846, Porto Kico 150, Portland 50, Newfoundland 2, St. John N.B 431, 
Bahia 100, Buenos Ayres 100, Ceara 205, Lima 15, Pernambuco 7, Rio Grande 
10, Rio Janeiro 105, Valparaiso 215, Corfu 995, Fieume 200, Gibraltar 400, 
Lisbon 468, Isleman 55, Beifast 215, Cork 131, Dubiin 520, Dundalk 36, Gal- 
way 140, Londonderry, 50, Newry 100, Waterford 65. 

CopperR.—Melbourne 1 cs., Batavia 4 cs., New York 45 cs., Montreal lj 
ton, Bahia 8 tons, Ceara lc., Lima 2cs. 3 bxs, Rio Ja seiro, 12 cs. 1 ton 2ge., 
Alexandreita 3 cs., Alexandria 1 esk 3 cs., Beirout 11 cs, Barcelona 24 tons 
13 es., Constantinople 13 es. 1 ton 43 c. 6 bxs. 4 tubs, Havre 2 cs. 

Copper, NAILs.—Trieste 2 bris. 

Harpwarke, packages.—Africa 109, Cape Town 3, Charlotte Town 9, 
Adelaide 22, Hobart ‘Town 8, Geelong 85, Melbourne 641, Manilla 108, 
Batavia 68, Bombay 22, Calcutta 140, Barbadoes 3, Demerara 4, Havanah 26, 
St. Thomas 30, Trinidad 2, Santa Martha 36, Vera Cruz 16, Boston 64, 
Charleston 3, New Orleans 56, New York 223, Philadelphia 5, Portland 17, 
Savannah 1, Halifax 158, Montreal 174, Newfoundland 247, St. John 27, 
Bahia 7, Buenos Ayres 492, Ceara 28 pkgs 74c., Lima 350, Maranham 9, Para 
35, Pernambuco 46, Rio Janeiro 619, Sau Francisco 15, Valparaiso 401, Alex- 
andretta 6, Barcelona 88, Beirout 5, Bordeaux 348, Cadiz 18, Corfu 25, 
Corunna 4, Constantinople 23, Genoa 11, Gibraltar 5, Havre 8 pkgs. 3} tons, 
Jersey 2, Leghorn 14, Lisbon 85,"Malaga 2, Malta 6 pkgs. 1 csk., Messina 57, 
Naples 3, Uporto 32, Palermo 10, Smyrna 46, Syra 4, Taragona 2, Trieste 6, 
Valencia 1, Alexandria 6. 

Iron, BAR AND Bout, tons.—Africa 7}, Cape Good Hope 12, Geelong 51}, 
Melbourne 1194, Sydney 244, Bombay 343, Calcutta 332, Havana 106, Jamaica 
6, Vera Cruz 19, Boston 226}, New Orleans 53, New York 1,0004, Philadel- 
phia 293, Savannah 13, Newfoundland 14, Montreal 163, Prince Edward 
Island 20, Quebec 50, St. John 6, Buenos Ayres 803, Ceara }, Coringa 64, 
Lima 34, Para 2}, Pernambuco 3, Rio Janeiro 43}, Valparaiso 65 tons 12 c., 
Alexandria 14, Beirout 5, Constantinople 73, Dieppe 1003, Galatz 684, Genoa 
1j, Havre 603, Leghorn 323, Marseilles 4, Nantes 94}, Naples 15, Oporto 3, 
Palermo 94, Sines 11, Smyrna 20, Syra 36}, Trieste 594. 

Inox, Castines,—Geelong } ton, Hobart Town 5} c., Buenos Ayres 7 tons 
2c., Ceara 2 tons 15$ c., Para 18 c., Pernambuco 2} tons, Rio Janeiro 6 tons 
18 c., Syra 7. 

lxon, Hoop, tons.—Caleutta 120, Boston 21}, New York 45, Philadelphia 
76}, Savannah 4, Montreal 15, Newfoundland 7}, Lima 44, Valparaiso 10, 
Dieppe 1, Cadiz 13}, Galatz 30}, Havana 16}, Leghorn 4, Malaga 15, Oporto 
5, Palermo 16, Rouen 8, Sines 4, Smyrna 14. 

Troy, NaiLs.—Geelong 323 kgs., Batavia 100 kgs., Halifax 68 kgs. 290 bge., 
Newfoundland 1 esk. 1,031 bgs. 

Iron, Pic, tons.—Buston 160, Halifax 10, Pernambuco 30, Rio Jameiro 20, 
Hamburgh 5, Santander 15. 

Inox, Raitway, tons.—Bombay 558, Calcutta 549, New York 1,3384. 

Troy, Rop, tons —Melbourne 7, Shanghai 50, Bombay 124, Calcutta 664, 
Philodelphia 27, Alexandria 10, Messina 20, Palermo 32}. 

Iron, Suret, tons —Cape Good Hope }, Batavia 15, Bombay 72, Calcutta 
113, Havana 804, Carthagena 74, New Orieans 10, New York 1714, Philadel- 
phia 253, Newfoundland 5, Barcelona 9}, Beirout 14, Galatz 384, Havre 2}, 
Marseilles 104, Nantes 10, Oporto 5, Palermo 2}, Sines 3, Smyna 10, Trieste 
9, Valencia 7}. 

Leab.—Africa 1 csk., Melbourne 10 tons 8 c., Sydney 10 tons, Santa Martha 
20 kgs., New York 30 tons, Halifax 5 tons 2 esks. 1 cs., 5¢., Montreal 24 
bndis., Newfoundland 1} tons, St. John 1 es. 1 te. 7 esks. 15 ¢., Buenos Ayres 
3 tons 17 ¢., Valparaiso 3 tons, Alexandria 21 csks., Lisbon 3 tona. 

Leap, Snot.—Batavia 30 kgs., Santa Martha 20 kgs., Halifax 2csks. 5 bris., 
Montreal 15 bris. 10 kgs., Newfoundland 1 esk., St. John 3 kgs 5 esks., Ceara 
15 kgs., Para 35 kgs., Pernambuco 100 kgs., Valparaiso 80 kgs. 

Macuineky.—Adelaide £250, Melbourne £608, Bombay £30,100, Calcutta 
£5,460, Demerara £45, Lima £50, Alexandria £43, Carril £80, Constantinople 
£3,000, Genoa £156, Gibraitar £30, Lisbon £65, Tarragona £100. 

STEEL’—Geelong 1 ton 1 ¢., Melbourne 1 ton 11 ¢., Vera Cruz 12 c¢., Boston 
13 tons 4 c., New Orleans 1} tons, New York 112 tons 12 ¢., Philadelphia 4 
tons 9 c., Halifax 17} c., Montreal ] ton 1 c., Newfoundiand 2 tons, Portland 
2} tons, Corunna 15} tons, Genoa 10 c., Leghorn 3 tons 18 ¢., Marseilles 1 ton 
9 c., Trebizonde 2 tons. 

Trix, Biock anpD Bar —Halifax 1 bri., Montreal 1 box, Alicante 2 bris., 
Barcelona 4 c., Sines 3 bxs., Valencia 6 bris. 

Tix, PLATES, boxes.—Tunis 2, Jamaica 9, New Orleans 898; New York 
11,580, Philadelphia 104, Halifax 218, St. John, N.B., 5, Buenos Ayres 50, 
Pernambuco 55, Barcelona 130, Constantinople 100, Galatz 200, Genoa 50, 
Leghorn 234, Lisbon 85, Malta 80, Paler mo 60, Trieste 20. 






Hex Imrouts, March 7.—3) cases zinc, by Brownlow and Co., from 
ntwerp. 








Exports.—16 casks 15 cases 220 bundles hardware, 41 cases 18 pieces 
machinery, to Antwerp; 31 bars 508 bundles steel, to Antwerp ; 13 casks 21 
cases 5 packages hardware, 26 tons chains, 503 bars 510 plates iron, to Am- 
sterdam ; 820 tons coals to Bombay, 214 tons coals to Charente, 5 casks 6 cases 
hardware, 1,177 bars 457 bundles iron, 494 tons iron tubes, to Copenhagen ; 
9 casks 20 cases 93 bundles hardware, 6 cases 32 packages machinery, to 
Gothenburg ; 55 casks 50 cases 180 bundles 55 packages hardware, 177 cases 
25 pieces 7 packages 5 casks machinery, 61 pieces 4,505 bars 2,642 bundles 
448 plates iron, 247 bundles ‘steel, 124 springs, 406 cwt. chains, 229 bundles 
iron tubes, to Hamburg ; 5 cases hardware, 14 cases machinery, 122 bundles 
271 plates iron, to Harburg; 18 tons coals to Jersey, 1,055 tons coals to 
Lisbon, 777 bales 471 bars ivon to Leer, 140 tons coal to Oporto ; 17 casks 5 
cases 93 bundles 15 packages hardware, 8,792 bars 4,526 bundles 644 plates 
iron to Rotterdam ; 424 tons coal to Venice, 46 cy, .. chains to Zwolle. 











GEELONG, Port PHILLir, Dec, 13. 
Pricks oF Metats.—Sheet iron, per ton, £25 ; galvanised corrugated ditto, 
£38 to £40; Staffordshire galvanised, £16 ; Scotch Goven bar, £15 , Scotch 
pig, £5 10s. to £6 Gs.; hoop, £14 to £15; sheet lead, 3 |b. to 6 1b. per ton, 
£30 to £31 10s.; tin plates, on invoice, 45 per cent. advance; rolled zinc, 
£42 to £43 per ton; plumbic zine, £35. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 


THe MALLEABLE Iron Trade: Alleged Jmprovements in the Manufacture— 
Pic Inon Trap—e—Tue Coat Trape: Sale of a Colliery—Biamincuam 
General Trapes—WoLvVeRHaMPTON TRaDES—Dustaicr Trapes—lIRon- 
MASTERS IN AN Assize CourT: Action for Slander — DEATH OF A 
Weattny Irnonmastern: /iow he rose from a Collier to the possession of 
Mines and Iron Works: How he encouraged others — WOLVERHAMPTON 
Town Counctt AND THE LivERPOOL Dock Dues—SIGNALS FoR Snips in 
DisTREss — “* ANTI-GAROTTER "—PRoPOseD EXHIBITION IN BIRMINGHAM: 
Reasons against its being urged: Meeting upon it yesterday — Important 
Court DECISION ON THE MEASURING AND CARRIAGE OF TimpER—Ex- 
PLOSION OF A Locomotive: Fatal Consequences — MEETING OF THE GUN 
MANUFACTURERS—THE ADJOURNED Discussions ON MR, Symons’s Lec- 
TURE on LenaR Motion—Tne NortH STarrorDsHire Coury Ex- 
PLosion: A Further Call for more Legislative Interference. 


Tue iron trade of South Staffordshire continues in a very healthy state. 
Orders, both home and foreign, are tolerably plentiful throughout the 
trade generally; and thus the second-class makers are not compelled to 
resort to underselling upon a scale to produce inconvenience. The few 
cases of the kind that exist are the result of very contracted means of 
only perhaps a temporary character. With the orders now in hand and 
those that are looked for upon reasonable grounds of expectation, there 
can be no doubt that the present rates will rule the trade in the three 
months succeeding the next quarterly meetings, which commence at 
Walsall on the 7th of next month and terminate at Dudley on the 11th. 
In regard to the future of the iron trade in respect of the mode of pro- 
duction that will by and by be followed, the following remarks are of 
weighty significance. They are appended to the customary weekly letter 
of “ lronmaster,” in the Worcester Journal, of Saturday last. “ lronmaster ” 
says:—“I am almost afraid to approach the subject of ‘wonderful im- 
pr ts’ in the facture of malleable iron and steel, after the 
storm raised by Mr. Bessemer; but I assure you I have seen both iron 
and steel which has been produced by improvements upon, and in addi- 
tion to Mr. Bessemer's process, which have convinced me that both can 
be made of first rate quality. Of course it must take time to bring about 
such changes upon a large scale, but that eventually they will be carried 
I have no doubt, and it is in such hands as will be able to carry it out 
to the utmost. 

The pig iron trade is firm. The make is large, and the sale com- 
mensurate. Prices remain firm at £4 to £4 2s. 6d. for hot blast mine in 
demand at first class houses. The high prices that are being now 
obtained for Scotch pigs occasion no little surprise. Such a state of 
things, however, is indicative in a marked degree of the large export 
trade that is now being carried on in pig iron of British manufacture. 

The present condition and future prospects of the coal trade are favour- 
able to pit proprietors. The colliery at Pelsall and Brownhills, with the 
plant, &e., forming part of the estate under the bankruptcy of Palmer and 
Greene, bankers, of Lichfield, was sold by auction at the Hen and 
Chickens Hotel, Birmingham, yesterday (Thursday) week. The sale 
attracted a very large and influential company, nearly all the principal 
coalmasters in the district being present; there were also many other 
persons in one way or other connected with mercantile concerns in the 
district. Shortly after the bankruptcy occurred, an attempt was made by 
some parties to form a company to purchase the property, and an offer to 
do so for £30,000 was, it is stated, made to the assignees; the project did 
not, however, succeed, neither was any subsequent offer made by other 
parties such as the assignees thought fit to accept. The property was finally 
knocked down at £11,500 to Mr. Wardell, of Norton-in-the-Moors, in 
North Staffordshire, he having, we believe, been in treaty with the 
assignees some time since. The purchase is considered a good one. 

The Birmingham general trades continue to exhibit increasing prosperity 
in all the principal departments. 

The same may be said of Wolverhampton, where, as at Willenhall, con- 
siderable benefit is being experienced from a gradual return of animation 
in building operations throughout the county. 

In the large district which outlies Birmingham and Wolverhampton, 
there exists comparatively little cause of complaint; and skilled labour of 
every description is in demand. 

A “pretty quarrel as it stands,” will be brought before one of her 
Majesty's judges at the ensuing Staffordshire Assizes, when it will stand on 
the list of nisi prius cases, as G. and A. Hickman, versus Philip Williams. 
The plaintiffs are ironmasters at Bilston, and the defendant is the chair- 
man of the South Staffordshire iron trade, residing at Wednesbury Oak. 
The action is brought to recover damages for an alleged slander, and, as 
may be easily conceived, the case excites considerable interest throughout 
the iron trade in this district. 

A well-known member of the iron trade died on Saturday last at Shack- 
erley Hall, Albrighton, near Wolverhampton, at the advanced age of 76. 
The deceased gentleman was Mr. George Jones, who was widely known as 
having been for many years past one of the most extensively engaged and 
most prosperous members of the iron trade. He was the owner of a good 
deal of valuable mining property, and of extensive iron works in the neigh- 
bourhood of Wolverhampton, of large landed estates in Shropshire, and of 
the Blaina Iron Works, and a large mining property near Newport, Mon- 
mouthshire. The whole of this property he amassed by his own exer- 
tions. He was born at Brozeley, in Shropshire, of comparatively humble 
parentage, and fifty years ago settled near to Wolverhampton as a collier. 
Soon he became a butty collier; passing in a short while the stations of 
ground bailiff and mine agent, became a lessee of mines on his own account. 
From this point his rise was rapid and i After i 
large sum of money by mining operations forty years ago, he embarked 
the iron trade, in which he soon became distinguished, remaining one of 
its most eminent and distinguished members until within about two years of 
his death. Mr. Jones was distinguished by a quicker and ready appreciation 
of merit in others, especially young persons ; and many who now fill with 
credit elevated stations in society owe their first advancement to his ready 
sympathy and prompt assistance. The late Mr. John Barker, well known 
asa prominent partner in the Chillington Iron Company, and who was 
high sheriff for Staffordshire in 1851, married when he was a draper's 
assistant in Wolverhampton, a daughter of Mr. Jones, by whom he was then 
taken into partnership in the Chillington concern, and at once entered 
upon a course which his industry, probity, and peculiar business ability 
rendered eminently successful. Mr. Jones retired from business about 
two years ago, in favour of his only son, Mr. John Jones, of Ruckley 
Grange, who succeeds to the bulk of his property. 

At a meeting of the Wolverhampton Town Council last Monday, the 
Mayor (Mr. C. Perry, tin plate worker) said that before they proceeded to 
the business on the paper, he wished to bring a certain matter before the 
council. The corporatien of Liverpool were pocketing a great deal of 
money in the shape of shipping dues on everything brought into that port ; 
for every ton of iron they charged 3d., and every bale of wool and 
cotton had to pay in proportion, and people affirmed that St. George’s- 
hall had been built at the expense of Manch , Birmingham, Wolver- 
hampton, and other fi ing towns (laughter). A bill introduced 
by the Manchester Chamber of Commerce and the Great Western Railway 
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Company, was now before Parliament, and it proposed to take the tolls 
out of the hands of the Liverpool corporation, and place them in those of 
a body of trustees or commissioners. His worship read the draft of a 
memorial to Parliament in favour of the bill, and continued. In last 
session of Parliament, the Right Hon. R. Lowe, M.P. for Kidderminster 
had introduced a measure on the subject, which had been defeated, and 
the one now before the Legislature was a modified bill, which provided that 
the docks at Birkenhead, as well as at the other side of the Mersey, should 
be placed in the hands of commissioners who would devote the dues to the 
improvement of the port, instead of, as at present, the money going solely 
to the benefit of the town of Liverpool. He (the Mayor) would therefore 
move that a petition to this effect be forwarded to Parliament, and that 
the seal of the corporation be attached thereto, The Mayor's proposition— 
after a brief discussion, during which two members demurred to it because 
they were not fully conversant with the terms of the proposed bill—was 
passed with only one dissentient, that of a councilman who is an attorney. 
Last Wednesday's impression of the Birmingham Journal has the follow- 
ing paragraph, headed, “ Patent Invention for Signals for Ships in Distress’ 
—“ About nine o'clock on Friday night last, an experiment was made, by 
permission of Mr. J. Knibb, lessee of the Soho Pool, as to the results of a 
patent, as above, by one of our townsmen, So far as we could judge, the 
object of the patentee (although not fully attained as yet) bids fair to be 
eminently successful. Mr. Knibb sent out one of his yachts, which was 
moored in the middle of the lake, and soon after the whole surface of this 
fine and extensive sheet of water was illumined by a strong and brilliant 
light. Suddenly a pink hue was given to the previously dazzling white of 
the stream of fire, and then at short intervals came two loud reports equal 
in violence to those of a small cannon. We have not space now further 
to note than to say this novel exhibition was accompanied by fine blue 
lights and rockets of great power and splendour. All the effects were 
produced by a comparatively small apparatus fixed to the mast of the 
yacht. How such loud reports could be produced from this is astonishing. 
A very large number of respectable persons were on the shores of the 
lake, and apparently were both surprised and pleased at the issue of an 
experiment which, if brought to bear, will be of immense advantage to 
our country, The inventor also exhibits what he calls an * Anti- 
Garotter "—a small case thrown on the ground, makes a loud noise, and 
burns with so vivid a light, as to show all objects for many yards around. 
The proposed exhibition of fi es in Birmingh has been a 
subject of much discussion in the past week. Consequently, the meeting 
held yesterday (Thursday), and called by the Mayor, was looked upon with 
great interest. In the face of the opposition which has been presented by 
a powerful body of manufacturers, we share in the surprise which is felt by 
those gentlemen that the Mayor should continue to press the matter as he 
is doing. Every praise is due to the patriotic spirit of Mr. Ratcliffe, which 
displays itself so conspicuously in his offering to bear all loss that the 
undertaking may involve, but we should have thought that after the pro- 
test which his Worship read last week, he would defer the project to a time 
more suited to the wishes of the manufacturers, who surely are the 
persons most interested in it. Notwithstanding that all the rest of the 
Birmingham newspaper press are urging the Mayor forward, we must from 
our conviction of the right of the manufacturers to rule such a proceding, 
express our assent to the following remarks upon the subject which ap- 
peared on Wednesday in the paper from which we have already quoted :— 
“We hope we are wrong in supposing that he may be induced to press the 
project of an exhibition this year, even to the extremity of a vote at the 
meeting to-morrow. The extraordinary publicity given to the circular by 
being advertised in the London journals, and the canvass that has been 
going on gst the facturers, are indications that this ill-advised 
persistence may be carried on to the extent we indicate. In the prospect 
of such a contingency, it is clearly the duty of the manufacturers to attend 
the meeting, and support by their presence, and their votes if necessary, 
the objections to the scheme which they have so temperately and respect- 
tully urged in their memorial. One would have supposed that no such 
course was necessary. Professedly for the advantage of manufacturers, 
and its success depending entirely upon their co-operation and goodwill, 
why should it be thrust down their throats whether they will have it or 
not, their reputation perilled, and the success of a future exhibition en- 
dangered by this obstinacy ? Grant that the memorialists are wrong, that 
they don't know what is for their advantage, we still question the right of 
any person to thrust upon them a scheme which must be attended with 
trouble and expense, which they do not want, but on the contrary take 
every means of upposing. In the face of the opposition which we know is 
getting up, we ask any reasonable man to say if there is the remotest 
possibility of a result that will be useful and honourable to the town ?” 
‘The meeting convened by the Mayor for the purpose of considering the 
propriety of establishing an exhibition of irmingh 














factures in Bir fg 
was held yesterday (Thursday), and has resulted, as a protest numerously 
signed against such exhibition promised, in the rejection of the project. A 
resolution in favour of postponing the projected exhibition to another year 
was carried on the motion of Mr. Wright of Saltley, by a large majority, and 
thus the design may, for the present, be considered at an end, 

The case “ Trotman v. the Midland Railway Company” ought not to be 
unrecorded in the pages of Tae Enoineer. This case, one of much 
interest, occupied the court for some hours, and was studded with technical 
details. The plaintiff, who retained Mr. Hawkes, is a timber merchant at 
Dursley, GI shire, and the defendants are the well-known company 
in Birmingham, for whom Mr. Bittleston, barrister (instructed by Messrs, 
Colmore and Beale), appeared. The action was to recover £6 1s. 7d. with 
reference to a consignment of timber forwarded per defendants rail to 
Messrs. Avins, of Birmingham, timber merchants, in June 1856. The 
freight charged by the company was £16 13s, 11d, which was paid under 
protest. Plaintiff contended that the measurement of the timber by the 
company was inaccurate, and that a ratio of 50 feet to the ton, in place of 
40 feet, the company's ratio, was the proper ratio, and that an allowance 
of one-twelfth should have been made for the bark by the company. There 
was still another question at issue, and that was should such timber sent 
per rail be measured with a regular measuring tape, or what is technically 
called the string—made partly of elastic materials. And as the measure- 
ment made in Birmingham with the string differed from the company 
measurement with the tape, the sum claimed to-day of £6 1s. 7d. showed 
the difference in the estimating of the carriage, and the plaintiff sought to 
recover such of the defendants. These points really formed the points in 
the case, and very many witnesses were called on either side as to the 
propriety and custom of the adoption or rejection of them. As to the string 
measurement, it was quite clear that it was invariably used in sales of 
timber by the purchaser, giving him by its elastic property, &c., great ad- 
vantages, whilst the use of the tape measure showed more nearly the real 
size of timber measured therewith. Some points were also gone into as 
to the privileges of the company under the act, considering them as common 
carriers. Finally, and after hearing Mr. Hawkes and the learned counsel, 
his Honour was of opinion that the measure by the tape was the proper 
measure to be taken, that 50 feet for a ton be allowed in place of 40 feet 
and that the one-twelfth be allowed for the bark. The effect of this was 
that Mr. Hawkes and Mr. Bittleston settled the particular deductions to be 
made, but the verdict went for the plaintiff for the sum claimed within a 
few pence, and with costs. 

The unusual circumstance of an explosion of a railway locomotive 
occurred in Birmingham yesterday (Thursday) week. An engine, the pro- 
perty of the Midland Railway Company, that had been custumarily used 
for shunting carriages off the main line, was standing in the “ Derby 
yard " of the Lawley-street station at about one o'clock, the driver having 
left to go intoa neighbouring shed to dinner, after having filled the 
boiler with water and supplying fresh fuel, the pressure, as he supposed, 
being very low, and the safety valves in good working order, when in ten 
minutes after he had left the engine it blew up with a terrific report. Por- 
tions of the boiler knocked down the wall of a shed near, and tore off its 
roof, and other portions fell at a distance of twenty or thirty yards, and the 
dilapidated dome falling upon a boiler maker in the employ of Messrs, W 
A. Adams and Co., railway carriage builders, adjoining the station, crushed 
him so severely that he died in a few minutes afterwards. From questions 
put by the jury on the first day of the inquest, it would seem that the 
young man who had charge of the engine knew comparatively little of the 
constructive details of the machinery placed under his care, and that he 
had been in his employment only three months. The Midland Company 
were represented on the first inquest day by one of their solicitors, who 
offered to produce the testi y of two scientific men and certain of the 
Company's own servants as to the soundness of the boiler, as deduced from 
an examination of the debris. The coroner adjourned the inquiry in order 
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0 obtain as competent a scientific examination of the exploded boiler *‘ as 
the limited means at his disposal” could procure, and in the meantime he 
recommended the jury themselves to examine it. ’ 

The adjourned inquest was held on Tuesday afternoon. The engine 
was ten years and ten months old, and had been made for a goods engine. 
A foreman in the locomotive department of the company could not account 
for the explosion; the whole of the plates, valves, and other portions of the 
exploded engine being in good working order.—Mr. Adam Dickson, of 
Smethwick, engineer, had examined the engine, and parts of its boiler, on 
behalf of the court. The boiler was in seventeen separate pieces. One of 
the safety valves only was there, which, upon trial, he found quite easy and 
free to work. Found the joints and joint pins of the levers in good 
working condition, and was convinced that the explosion had nothing to do 
with the safety valves, Lxamined the plates to see if there had been any 
deficiency of water in the boiler, and found no water line shewing such 
deficiency, or any other indications thereof. Then examined the plates 
still adhering to the framework of the engine, and found those forming 
part of the sides and front of the external firebox were cracked at the 
corners. These cracks had been plugged up, and the plate had cracked 
along the line of these plugs, rendering necessary three patches of copper 
outside, There were evidences of the faulty state of the plates in in- 
crustations of water, all down the front corners of the external firebox, 
showing leakage. The boiler exploded from the top of the three patches 
of copper, where there was a broken stay. All round the otuer stays the 
plates were eaten away, in one case to an eighth of an inch over a space two 
inches in diameter. Found the plate near the stays further weakened by 
ahole. Was of opinion that the boiler first gave way immediately above 
aeopper patch, where the plate was defective from cracks, and further 
weakened by a broken stay, a hole, and corrosion, the safety valves 
having been screwed down to a pressure beyond what the plates 
would bear, Sy a juror: Would not have recommended copper patches 
in case of such cracking of the plates, but would have put in new ones. 
The boiler was not safe with such patches, Should from what he had seen 
on ination have i 1 the boiler altogether. Believed, how- 
ever, that the engineer had left it safe to the best of his knowledge, 
but he ought when he saw the leakages to have reported them. He 
must have seen them. ‘The witness was cross-examined at some length 
by Mr, Beale, but without materially affecting his evidence.—Mr. W. 
B. Marshall, civil engineer, was then examined. He produced a draw- 
ing of the spot where the accident happened, and gave evidence greatly 
contradictory to that of the last witness. He did not think the weak- 
ness of the boiler at the copper plates spoken of was sufficient to 
account for the accident, or to determine the part of the boiler which 
gave way. The plates were reduced to three-sixteenths of an inch in 
thickness on the under side of the boiler where the fracture had taken 
place, and at one point to little more than one-eighth, The only cause 
he could see for the explosion was, that the pressure must have been at 
the time considerably greater than eighty-five pounds the square inch, 
the regulated pressure on the boiler. He saw nothing to indicate that 
the valves had stuck fast,—Mr. William Middleton, engineer and iron- 
founder, Wheeler-street, accompanied the last witness on his examina- 
tion of the engine, and expressed his entire concurrence in his opinions.— 
Verdict, ** Accidental death.” 

A meeting of gun manufacturers of Birmingham was held on Monday 
in the Town-hall, according to Act of Parliament, for the purpose of 
electing nine members of the Birmingham gun trade qualified to act as 
representatives in the Birmingham Proof-house. Mr. J. D. Goodman pre - 
sided. Mr. Goodman was elected chairman for the ensuing year, Mr. 
Harris was appointed secretary, and Mr. Osborne was chosen treasurer. 
The balance sheet presented by the Proof-house wardens was an exceed- 
ingly confused document; and after a lengthened discussion a committee 
Was appointed to inquire into it, and report to a general meeting to be 
hereatter held. The candidates clected to represent Birmingham trade 
were Messrs. John March, W. Powell, C. Lawden, C, Osborne, — Jerome, 
W. Harvis, C. Faulkner, and W., ‘Tranter, 

During the last three wecks the moon and Mr. Jelinger Symons's 
theory respecting its rotation have been all-engrossing subjects of re- 
mark in certain circlesin Birmingham ; and those circles by no means of 
contracted dimensions. Last week's discussion, which, as in the first 
instance, took place in the theatre of the Midland Institute, was opened by 
Mr, C, M. Ingleby, who commenced by remarking that it was impossible 
that persous who had not had the advantage of a thorough mathematical 
education, could discuss the merits of that question, and that therefore 
they must be guided in the conclusions to which they might be led by the 
wisdom and genius of those great scientific authorities whose lives had been 
devoted to the task of seeking the truth on such subjects. It was on this 
ground, therefore, that he much regretted to see a man like Mr. Symons, 
of confessedly non-mathematical mind, setting himself up in dogmatic 
opposition to the doctrines of the ablest astronomers, Coming next to the 
question itself, he referred to the utter confusion which seemed to prevail 
in the minds of Mr. Symons and his followers, as to the actual nature of 
rotary motion, and referred to a letter by Mr, Symons which had appeared 
in a local paper of that morning, which he said was calculated to evaporate 
all faith in that gentleman's theory; and having criticised portions of Mr. 
Symons's pamphlet on lunar motion, with a view to show that he was un- 
acquainted with the first principles of mechanical science, Mr. Ingleby 
passed on to state that he would divide the question into two parts, the 
geometrical and the dynamical, adding that if Mr. Symons’s view could not 
be supported on geometrical principles, it must be rejected as utterly 
valueless, He considered it was right to depend most upon the geometrical 
argument as one capable of the simplest demonstration, though he should 
also allude to the question of forces. Mr, Ingleby went on to prove the 
assertion that in making a revolution round the earth, keeping the same 
side always towards it, the moon must of necessity rotate upon its own 
axis, by means of an ingenious mechanical contrivance which he had had 
made purposely for the occasion. It consisted of a dial fixed by means of 
moveable arms in such a manner that it could be made te move round a 
globe representing the earth, but which globe was altogethar disconnected 
with the arms to which the dial was attached, To the dial was also fixed 
an axis, upon which to place another globe to represent the moon. The 
object of this tixed axis was to show that if there was any rotation, it must 
be that of the moon on its axis. The globe, being thus placed, was made 
to revolve without rotation, and presented every part of its circumference 
to the earth during its revolution. The two globes were then connected by 
means of a rod, and upon the revolution being again performed, an index 
fixed to the lunar globe indicated rotation also. The illustration was 
much applauded, Finding that he had already occupied a larger time 
than he had anticipated, Mr. Ingleby reserved his remarks on the dynamical 
portion of the subject until the adjourned debate.—~Mr. A, 3ird next 
addressed the audience. He contended that the great mistake made by Mr. 
Symons, and those who had adopted his peculiar views, was that they looked 
at the moon as trom the earth. Now this was obviously an improper point, 
as the relative motions of the sun and moon assimilated so closely that the 
phenomena described by astronomers could not be traced from it, whereas 
if the moon's motion were viewed with reference to the sun, a very different 
and a correct conclusion would be arrived at, It seemed to him, indeed, so 
clear, from what he had read, and from the natural course of things as 
exemplified by science, that the moon rotated upon its own axis whilst 
revolving round the earth, that he regarded controversion as an insult to 
the understandings of astronomers and scientific men.—Lieutenant Hop- 
kins characterised the motion shown by Mr. Ingleby's apparatus as that of 
the tyre of a wheel round its centre, and not of rotary revolution. He 
maintained, also, that a transit instrument would corroborate Mr, Symons's 
views of the moon's axial non-rotation, for if there were axial motion, the 
instrument would pass over a different portion of the moon's dise.— Mr. 
8. Goddard had read the whole of Mr. Symons'’s writings on that subject, and 
also all that had appeared in the newspapers relative to it, and he did not 
think it was properly understood by the public. Mr, Symons, he thought fully 
admitted the kind of motion indicated by Mr, Ingleby’s machine, but astro- 
nomers inculeated a further and a different kind of motion, which he (Mr. 
Goddard) coincided in, in the faith due to scientific men. He contended, as a 
practical man, that astronomical motions could not be properly illustrated 
by machinery. Supposing, for instance, they considered the Peel monument 
in New-street to be the sun, and a spinning top signifying the earth were 
carried round it in a cirele, the latter would represent the earth's motion 
round the sun, Let a sparrow flying round and round the earth show the 
moon's revolution. 
ticular wing to the earth ; but how was this compatible with the doctrine 
of astronomers, which laid down that the sparrow would not only 





The sparrow, it was said, must always presenta par- | 








fact: 





pass 12 times round the top whilst the latter made one revoluti 

round the sun, but that it would also make a kind of pirouette into 
the bargain® He could not see how any mechanical contrivance 
could resolve this knotty question.—Mr. F. Osler having produced a model, 
with a view to illustrate axial rotation and bodily revolution, on which he 
did not offer any comment, Mr. Barlow offered a few remarks in opposition 
to Mr. Symons's views, and the discussion was brought to a close for the 
evening by Mr. Harmer, who supported the astronomical doctrine with 
respect to the moon's rotation.——Here the debate was adjourned until 
Monday last, the reading of the paper advertised for that evening, and a 


discussion upon another subject (phrenology) giving way to this.——On i 
Monday last, Messrs, Williams, Ridgeway, Mills, Goddard, Osler, Percival, 


and other gentlemen, exhibited an ingenious variety of diagrams and me- 


chanical models, illustrative of their respective views of the points at issue. ' 


The explanation of those models occupied some time previous to the actual 
of the di ion by Mr. Williams. That gentleman sup- 
ported with much ingenuity the theory of Mr. Symons, denying that the 
moon has an independent rotation, and alleging, on the contrary, that its 
motions are the combined result of gravitation and mechanical force. He 
was followed by Mr. Percival, the Rev. S. Gedge, and Mr. Goddard, on the 
contrary side, and the di ion then ter d 
Yesterday (Thursday) week there was concluded the inquest on the 
bodies of the two men who were killed by an explosion of fire-damp in the 
Woodshutt's Colliery, near Kidsgrove, North Staffordshire. on the 12th 
ult, as recorded in Tue Enxcrneer a fortnight since. The following testi- 
mony of the ground bailiff and of Mr. Wynne, the Government inspector, 
reveal an amount of indifference and incapacity that must occasion the 
most humiliating feelings on the part of those who have even the most 
remote connection with the working of collieries. Such facts should 
raise higher the ery which ought now to be going up from every corner 
of broad England for powerful legislati i fe in a state of 
things, the appalling character of which almost every day's history of 
British mining makes us only too familiar :—Joseph Heath, ground bailiff 
at the colliery, deposed that he had held that office three years, and that 
it was his duty to set out the workings and see that the coal was got in 
a proper manner. He generally visited the pit once a week—oftener, if 
specially necessary. It was the duty of Wright to report to the witness 
dangerous accumulations of sulphur, On the morning of the 16th ult. 
Wright reported that he had found a little sulphur at the upper end of 
the air-road, which had fired in his lamp. Witness did not believe from 
this that the pit wasin a dangerous state, nor did he go down to examine it, nor 
report the circumstance to Mr. Haslope (the manager). On the 16th, the 
bricklayers were at work at the farnace. Witness received no report 
from Wright on the Tuesday, nor did he himself make any inquiries 
respecting the gas. In going out of the main way there is nothing but 
sheets between the upeast and the downcast pits. He never pointed out 
to Mr, Haslope that there was nothing but sheets in those places. There 
were double doors at the bottom of the first dip to conduct the air to the 
far end and back along the upper level. It was Wright's duty to super- 
intend the ventilation of the pit on the plans laid down by Mr. Haslope 
and witness. George Edwards had told Mr. Wynne, in the presence of 
witness, that Wright had found gas on Tuesday morning, eight or nine 
hours before the explosion, at the top of the dip between the faults. It 
was Wright's duty to report that to witness, but he did not do so, 
Mr. Thomas Wynne, Government inspector of mines, said that he had 
examined the pit two cr three times since the explosion, and had made 
a written report, of which the following is a copy :—TIn consequence of 
information I received of an explosion of fire-damp having taken place at 
the Woodshutts Colliery, belonging to John Edensor Heathcote, Esq., on 
the 17th day of February, 1857, I visited the works on the following 
morning, and on the 19th day of February I made a partial inspection. 
On this day I found the furnace had been lately repaired; and on inquiry 
was told by Heath, the bailiff, that it had been finished a short time 
before the explosion took place. There had evidently been fire in the 
furnace at the time of the explosion, having observed that mortar had been 
thrown on the fire to put it out, I noticed several places where the loose 
coal had taken fire, and which the men were putting out. The stables, 
which were built with bricks, were blown down and the horses killed. I 
would observe that brick stables are insecure, and that stables ought, to 
warrant safety, to be cut out of the solid coal, similar to the smaller 
stable close to the bottom of the shaft, which, in my opinion, was the 
means of saving the lives of two men. At the bottom of the first dip 
there had been a pair of south doors and a winding cut in the coal for the 
air to pass them; but when this dip was finished and another worked, this 
precaution was not taken, which I consider highly blameable on the part 
of the manager, as I consider it is never safe to trust to sheets alone in 
main airways, especially in a case like the present, where so much depended 
on sending the air to the far end, On my first inspection, namely, on the 
19th day of February, I was very anxious to ascertain the exact state of the 
mine, but was in a great measure prevented by the fears of the manager 
Mr. Haslope, and the bailiff, Heath; for when I approached the very 
point I was most anxious to examine, namely, the seat of the explosion, 
he manager started out of the pit and the bailiff went and alarmed the 
workmen, but during their absence I was able alone to go forward some 
distance and ascertain clearly from whence the force of the explosion came 
Ifurther inspected the colliery on the 2nd and 4th days of March, and 
such inspections have enabled me to form an opinion as to the seat and 
cause of the explosions. And, as I have before stated, the furnace had 
been out of repair, and the fire lowered on the Monday to enable the 
bricklayers to repair the furnace, which caused the air to slacken to such 
an extent that the whole, or nearly the whole, passed up the drawing rvads 
for want of proper doors to prevent the air passing up the roads. The gas 
consequently accumulated, as found by Wright and others. The deceased 
men were left in the pit to close all the nearest air passages, and thus 
forced the gas to the upeast shaft, which, coming in contact with the fire 
in the furnace, would cause the first explosion; and as soon as the larger 
body was ignited in the more open space, would cause the second explosion, 
and drive everything before it to the downcast shaft. The mode adopted 
as regards the removing the known accumulation of gas was highly in- 
judicious and dangerous, and any person thoroughly acquainted with 
mining operations would never have attempted such an act, namely, as to 
turn gas on to a furnace fire, where it as sure to ignite. Therefore | am 
of opinion that it was placing the two deceased men in a situation where 
they were almost certain to be killed.——This testimony was followed by 
a verdict of accidental death. 

















| METALS AND MANUFACTURES IN THE YORKSHIRE 


AND LANCASHIRE DISTRICTS. 
(FRoM OUR OWN CORRESPONDENT.) 


NOTWITHSTANDING the political position of the country and the near ap- 
proach of the general election, the metal trades have continued to evince a 
degree of steadi and impr t highly satisfactory. Whilst the 
demand for iron for home consumption is steadily increasing the require- 





ments of foreign countries are considerably larger, as will be manifest from | 


the increase in the shipments. There is a good inquiry for rails, and 
should the contemplated railways on the Continent be carried out, a vast 
increase must be expected in the inquiry for this description of iron, The 
shipments of iron for the past week amount to the very large quantity of 
13,418 tons, against 9,333 tons for the corresponding week of last year. 
The pig iron trade has improved, and speculative purchases have been made 
at an advance for early delivery. 

The failure of Mr. W. Threlfall, of Preston, who was largely engaged in 
the iron trade, has created some excitement in Lancashire. It is said that 
the gross liabilities will reach £50,000, and that more than one-half are 
secured. There will no doubt be more than £20,000 of unsecured debts, 
It is also calculated that the estate will not pay a dividend of above Is. in 
the pound. The losses connected with this failure are telling fearfully 
upon the town, quite as much indirectly as directly, The direct effect has 
already led to two or three assignments, and its indirect effects are felt by 
the banks “ pulling up" persons whose balances are on the wrong side of 
the ledger, and by tradesmen of every grade pressing with unusual earnest- 
ness for the payment of accounts, 

There has been no alteration in the position of the copper, Jead, or tin 
markets, 

We have less activity to notice in the coal trade, owing to a decrease in 
the consumption for household purposes. The demand for export and for 





es generally continues tolerably steady and late prices have 
been mpdntained. 

The éxplosion at the Lund Hill colliery is exciting the support of the 
benevolent towards the widows and orphans of the 136 men, whose bodies 
still lie buried in the pit. Upwards of £2,000 has been raised, and her 
Majesty and Prince Albert are amongst the contributors.—The inquest on 
the bodies of the five persons killed at the Shipley Colliery, reported in 
last week's EnciveerR, was held on Thursday, before Mr, Whiston, 
coroner, the investigation occupying about four hours. Mr. Hedley, the 
Government inspector of mines, was present, and, after the evidence of 
several witnesses had been given, including Mr. Woodhouse, C.E., engineer 
to the colliery, reported as to the cause of the accident to the following 
effect :—The stallmen were in the habit of keeping powder and other stores 
in a box near the face of the works, The powder in the box had got ignited 
by a sudden outburst of gas, and the concussion of this brought the gas out 
of the works upon the workmen’s lights and caused the explosion, which 
was so trifling as not to burn the fibres of the bark off the props which 
supported the roof of the pit. Mr. Hedley and Mr. Woodhouse again 
visited the mine on Thursday morning, and after a search of several hours 
they could find no trace of gas. Mr. Hedley recommended that locked 
safety lamps should in future be used ai this colliery, and the proprietor 
at once agreed to comply with this suggertion. 

Since the inquest another person named Purdy has died of his injuries, 
making the sixth life which has been sac: ificed. 

The mineral district of Cleveland is now being rapidly developed, and 
several short lines of railway are being made to afford an outlet for the 
trafficin ironstone. One of these lines, the North Yorkshire and Cleye- 
land Railway, was recently opened. The recent discovery of ironstone in 
the Cleveland hills may be regarded as the immediate cause of the con- 
struction of this line, and its importance and value to those engaged in the 
mining interest can scarcely be over estimated. The line willenable the 
ironstone to be conveyed from the extensive royalties of the district to the 
ironworks in the county of Durham, and the traffic upon the railway from 
this source alone will no doubt be very extensive. The quality of the 
ironstone extracted from the Cleveland hills is stated to be far superior to 
that obtained from other ironstone royalties in this country. For instance, 
at Eston, 33 per cent. of iron is realised from the ironstone; the ironstone 
of Cleveland on the other hand, is said to produce 38 per cent. 
Several directors of the railway, shareholders, and their friends left 
York at noon on Monday, by special train for the opening. The new line 
commences at the Picton station, on a section of the North-Eastern line, 
and at this station there were assembled a large concourse of people, with 
banners, bands of music, &c. Amidst loud cheers the carriages left 
Picton, and proceeded on the new line. Concurrently with the opening of 
the North Yorkshire and Cleveland line was the opening of a short line to 
the Whorlton royalties; and on reaching Polto Junction, the first station, 
this branch was traversed by those in the train, who had thus an oppor- 
tunity of seeing the ironstone conveyed, by means of a tramway, to the 
branch line. Returning to the main line, the journey along the new rail- 
way was completed, the train arriving at Stokesley about half-past three. 
At the railway station a processsion was formed, headed by the towns- 
people carrying flags, &c., and by the bands playing popular airs; and 
followed by the chairman, the directors, and the shareholders. The pro- 
cession went to the Town Hall, where dinner was provided, and 200 
gentlemen sat down. Lord de Lisle and Dudley, chairman of the company, 
presided, The construction of the line from Stokesly to Whitby, thus 
embracing the whole range of the Cleveland hills, is proceeding, and will 
be formed in the course of the ensuing year. 

The half-yearly meeting of the Leeds, Bradford, and Halifax Junction 
was held this week, when it was stated that the opening of their extension 
line towards Wakefield, however, would be of great pecuniary advantage ; 
indeed, there were many circumstances that promised to render the next 
year one of prosperity. The amalgamation of the Lancashire and York- 
shire Company with the East Lancashire Company, and the holding of the 
Art Treasures Exhibition in Manchester, during the year, were both cir- 
cumstances likely greatly to increase the traffic and the income ; they might 
also reckon upon some advantage to be derived from an arrangement well 
nigh effected, for running trains down to the station of the Lancashire 
and Yorkshire, at Bradford. A dividend at the rate of 6 per cent, per 
annum, for the quarter ending December 31, was declared. 

We have received a communication written by Mr. John Ellis, surgeon, 





! of Heckmondwike, near Leeds, on the subject of an invention for a new 





safety lamp for coal mines. The recent fearful colliery explosions render 
this subject a matter of the first importance. We, therefore, subjoin Mr. 
Ellis’s letter in extenso: — About twenty years ago, I was attending the 
medical classes in the city of Glasgow, when a most severe accident took 
place in one of the Airdrie mines; several of the sufferers were brought 
to the Royal Infirmary, where I at the time was dresser to the late Dr. 
Auch lose; the made to me by these men a few days after 
their admission into the hospital caused my attention to be turned to the 
subject of Sir H. Davy's safety lamp, which I at the time thought might be 
improved. After procuring one of Sir H. Davy’s lamps, I cut a portion of 
the wire gauze from the front of it, and in its place inserted a plate of 
mica properly fitted in; this answered but imperfectly. My next experi- 
ment was in making a new lamp, the top part of which was double, the 
centre of mica, and the bottom partin the usual manner of the Davy 
lamp. My third experiment was in making a square lamp, double-topped, 
of wire gauze, three sides of mica and one of wire gauze, also double ; and 
to this was fixed a small reflector ; the bottom of the lamp was constructed 
in the usual manner. This last I found to answer every purpose required, 
as the light produced from a lamp of this construction was equal to four 
lights placed in the ordinary Davy lamp, while the safety to the workman 
was equally as great as with the original safety lamp. 

The improvement was shown to several gentlemen, all of whom spoke 
highly in its favour; but it was never brought into use, for what reason I 
know not, unless it was, comparatively speaking, the production of too 
young a member of society. 1 am glad, however, to see the subject taken 
up, and made the study of such a man as Mr. C, W. Eddy, whose Jocus 
standi in the scientific world, and whose opinion, when given, will com- 
mand that attention which it so well merits, when raised in the cause of 
suffering humanity. 

The machinists of Manchester and Leeds, and several other towns in 
West Riding, are very busy with contracts for machinery for Australia. 
There has just been fitted up in a new warehouse belonging to Mr. 
Isaac Slater, Portland-street, Manchester, a patent hoist, as a sample of 
** Baines’s Patent Self-acting Safety Apparatus, as applied for the pre- 
vention of accidents to hoists in warehouses and mills, coal and other 
mines, and descending shafts of every description.” The patentee is Mr. 
Hugh Baines, architect, of this city; and he claims that by his apparatus, 
all danger to life, or risk of personal injury, is obviated, no matter under 
what circumstances the rope or chain attached to a hoist or cage may be 
broken. ‘The apparatus is simple, and seems effective. As soon as the 
rope or chain is severed, a strong reverse spring of yulecanised India- 
rubber comes into action; and the result is to throw out levers or legs, 
which catch in the teeth of racks, and safely suspend the hoist and 
its contents. The cage cannot fall more than the depth of one 
notch in the racks; and the jerk that would result from the 
sudden check is much reduced by giving to each of the arms a strong 
buffer joint. It is said that, in the hoist in Portland-street the shock, 
on the rope being cut, is not sufficiently powerful to break eggs placed in 
the hoist. Until an accident occurs, the hoist works in the ordinary way; 
the safety apparatus being in no respect a hindrance to itsfree motion. In 
the specimen hoist four racks are used, one at each angle ; but the patentee 
says that, for warehouse purposes generally, only two would be needed. We 
understand that the hoist has been inspected by many gentlemen, engineers, 
and merchants; and that the simplicity and efficacy of the apparatus have 
been much praised. 

The defeat of the Palmerston Government has occasioned much dis- 
satisfacti gst the facturers of the country, and the excite- 
ment which the intended general election is producing is somewhat 
retarding the progress of general trade. At Manchester there has been 
a steady business doing in several departments of the trade at late prices, 
but the markets are affected by the unsettled state of political matters. 
The cloth trade at Leeds has been flat, but the woollen markets have had 
& more encouraging appearance. A tolerably good business has been done 
in the cotton trade. 

The corn markets are inactive and prices are declining. 

For railway shares and stocks there i; less demand in the country 
markets, and prices are drooping. 
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RAILWAYS FOR THE COLONIES AND NEW 
COUNTRIES. 


Ir must be self-evident to all residents of this overgrown 
country that it isa merey we have such institutions as colonies 
to absorb our redundant population, and to open out new 
sources of happiness and wealth. The Government of Britain, 
undoubtedly, from time to time, has had great solicitude for 
her colonia! possessions, and has spent vast sums from the 
imperial revenue in making them habitable. But still, with all 
this, the great benefits which might have been expected from such 
efforts have been but feebly realised. This has been owing, in 
some measure, to the stilted nature and red-tapeism of official 
routine, and still more so to the spirit of jealousy and procras- 
tination which those in power too frequently possess. Now, it 
is pretty well time that all this pettiness of spirit should be set 
aside, that every man who has the ability, means, and energy to 
develope any one part of our national resources, should be 
allowed the freest scope to do so; and, therefore, all those 
enterprising individuals and companies who see well to embark 
their capital in railways and public works for the benefit of the 
colonies should have more than ample facilities afforded to effect 
their purposes. This would indeed be conferring a benefit upon 
unemployed labour, would ward off that destitution which seems 
at the present moment so inevitable, and also, at the same time, 
open up those vast territories of fertile land which our colonies 
possess, now useless and unproductive, except as hunting grounds 
to the red man. Before a colony is atall habitable there must be 
roads and railways. ‘The latter are especially necessary, to bring 
produce rapidly and in bulk from the interior of large continents 
into the markets of the world, thus creating value to the land 
which grew it, and wealth for the fortunate settlers who possess it. 
‘Lhe necessity of railways is so firmly seated in the minds of all 
emigrants, that in the present day they will only go to those 
parts where they exist or are projected. They cannot conceive 
the idea of being shut up in the solitary backwoods, two or 
three thousand miles to the rear of the seaboard, without the 
means of ingress and egress. They know that stagnation must 
ensue, and the value of their labour, their land, and their all, 
will increase but slowly indeed. 

As an instance of the value of colonial railways, the writer 
knows a strip of country in one of our colonies, fifty miles in 
length and ten miles broad, which has inereased in value sixty 
per cent in five years, merely from the introduction of the iron 
road into the district. This has been equivalent to a gift of one 
willion and a half of pounds to that locality alone, besides 
ensuring a great increase in the resident population, and 
promising a future pregnant with wealth. Suppose, for example, 
it be calculated that by the construction of a line of railway 
through a new country, only five miles of land on each side of 
the line be improved in value, and that only to the extent of five 
pounds peracre ; this improved value would amount to £320,000 
for every ten miles in length of railway. This amount would 
build four railways through the same district, and would be 
entirely derived from latent and undeveloped resources which 
never could have come to light but for the railway. Now a 
portion of this wealth should accrue to the use of the company, 
who build the line and risk their capital in it ; and who have 
provided the ability and means to create it. They should secure 
to themselves such fixed privileges, rights, and immunities 
in their charter, from the imperial or provincial government, 
as would tend to convert a portion of these proceeds to 
their own account. The most prominent of these would be :—1. 
The free grants of all Government wild lands intersected by the 
railway, sufficient for stations, sidings, and main line, and for all 
future extensions and improvements. 2. Fixed prices to be 
named in the charter for all Jands and properties belonging to 
settlers on the line of railway, such prices to be fair averages of 
values of land at the time the railway is first projected. This 
clauserequires to be particularly looked after, 2s without it the com- 
pany would be very much embarrassed in the construction of its 
works by delay, and so forth, and it might have to pay the full 
anticipated value which all lands are supposed to derive from 
the presence of a railway. We have known instances in the 
colonies where £20,000 worth of plant and horses have been 
kept idle for a whole year, besides an efficient staff, through 
impediments thrown in the way by a convict settler holding on 
to his bush land till he could extort the uttermost farthing 
from the company. 3. The company to have full power 
to purchase wild Government lands to the extent of two 
thousand acres per mile of railway, at fixed rates, to be 
named in the charter, and also of such further quantity 
of five hundred acres per mile of railway from those settlers 
desirous of negociating a sale of their lands to the company. 
This power to purchase land lias been of signal advantage to 
many American railways, and has caused them to be constructed 
to an extent through the wilderness quite incredible. Free 
grants of larze tracts of land have atso been made by the United 
States and Canadian Governments for the construction of the 
Illinois Central, North Shore, and other railways; and by the 
means which these lands provide the whole of the capital 
fur their construction and full equipment will be raised. 
4, Mode of arbitration to be strictly defined in charters, and, 
where possible, special commissioners to be named to arrange 
#ll differences with settlers and land proprietors; and not 
leave the company’s interests to be affected by the prejudices 
of local associations and truckling provincial officials. 5. 
The company to run their line in the most practicabie and 
most advantageous course (commercially speaking) for tlie 
general interest of the proprietors and the country. Govern- 
ment officials will interpose much on this head, not only to 
express their own power and influence over the railway, but to 
promote the interests of certain land speculators and Parliament- 
men, also relatives and friends in the province, who have their 
particular localities and interests to serve, to the general detri 
ment of the line asa paying concern. 6. Exclusive right tocarry 
traflic of district for at least twenty years after ojening of a line. 

If the above conditions are insisted upon, a public company 
embarking its capital from this country will stand a chance of 


« fair field, and yet without greater privileges than they | 


have a right to demand of the Government = ‘They will, also, 
have the effect of abolishing all formal and cloggins Govern: 
ment routine and red tape; keep off the £2,400 per mile paid 
by the Great Northern Railway for legal quibbles and_profes- 


sional amusements in Parliament; take away the £3,000 per | 


mile for land so often paid by our railway companies; and 
prevent that general attack upon the capital of the railway com- 
y which every settler desires, upon the assumption of its 
at prospective wealth, and its capacity for paying 
We now propose to turn our attention, af-er these few prefa- 
tory remarks upon the sabject, to the methods and means used 
m carrying out railway works in new countries, and in doing 
80, for simplicity, we shali divide our subject into three parts. 
1. Exploration anp SuRVEYs. 





2. Conxsrruction oF Works. 
3. MAINTENANCE AND WoRKING. 
1. ExpLoration anp SurvEys.—When tbe engineer to whom 
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is allotted the task of finding out a line of railway through a 
trackless forest first walks to the scene of his labours he becomes 
very seriously impressed with the helplessness of his position. 
He has to create from the wilderness which he sees before him 
one of the great elements of modern civilisation—a railway. 
The only commodities to assist him, of which he can expect a 
supply from the mother country, are labour, gold, and iron ; 
the former in the shape of men and money, and the latter in 
iron rails, girders, &c. All other appliances and means he must 
create by his will and energy, and by the labour supplied to 
him. and also by the adaptation of that labour to the hewing 
and forming the materials which are presented by the country, 
He has left behind Lim in England all the ready manufactured 
materials which an advanced civilisation is continually offering 
him, for that unenviable state of existence where he has to 
quarry and shape his own stone, manufacture and convert his 
own clay into bricks, and make all his own plant tackle and im- 
plements on the spot, for bridges, earthworks, and stations. 
His difficulties are also increased when he learns for the first 
time that the men he has about him are all unskilled, and that 
he has to arrange means in part for their education in the 
different artificer’s trades, and to see to the execution of the 
worksas well. On this account it behoves an engineer to reflect 
a little about his requirements before he leaves England, and 
secure to himself one or two experienced workmen in | 
different departments of earthworks, masonry, bricklaying, 
carpentry, and platelaying. These men can assist him, as he 
surveys and explores the country preparatory to commencing 
the works, in finding out where his materials lie, how bis men 
are to subsist, and the roads for ingress and egress to all those 
points where he anticipates works of magnitude and a large 
expenditure of labour. 


It is very advisable for the engineer, as a first operation, to 
walk over the country allotted to him, if possible, so as to 
enable him to realize the difficulties in the prosecution of his 
surveys, and to judge of the salient physical features of the 
district. This operation will sometimes enable him to tell 
whether it would be better to take the high levels through the 
country, thereby overcoming large natural obstacles, or keeping 
to the low levels, which the general flatness of some countries 
for miles together would seem to warrant. After this operation 
he can then take the Government map of the district, and see 
the direction and positiun of all towns and settlements which it 
is essential the railway should accommodate, and mark thereon 
certain general lines to be worked out and levelled over in the 
field and bush, taking care to lay them out according to the 
points of the compass, and not forgetting, at the same time, to 
discover what the variation of the compa-s is in tbe locality 
where he is now situated, and allowing for the same. He then 
starts to work in the bush on his labour of exploration in 
earnest, and provides hiwself with one of Troughton and Simms’ 
best fourteen-inch dumpy levels, with floating compass attached, 
a hundred-foot chain, ranging poles, and so forth; also with 
an equipment of two or three buffalo robes, provisions for six 
weeks, cooking utensils, a tent of a simple and portable cha- 
racter, blankets, and a full equipment of ten men, including 
three axe-men, and the engineer of the party. Why it is men- 
tioned that provisions should be taken for six weeks is for the 
reason that we have always found that six weeks’ residence in 
the bush produces a degree of fatigue and languor quite suffi- 
cient at a time for the endurance of ordinary and healthy 
constitutions, and the period should not be prolonged beyond 
this. It will be much better then to return to town for three 
weeks, to re-establish himself, and put on paper and in proper 
form the results of his labours. We would also observe on this 
part of our subject that it will be found that a little music 
amidst the awful stillness and monotony of a primeval bush, 
and a couple of good light Yankee rifles to hit off any stray 
game in sight, are no mean additions to the equipment of a 
pioneering engineer. Invariably make your bed in the bush on 
hemlock branches, if they are to be obtained, on a dry spot, and 
not too far from a stream. 

The series of compass lines are next cut through the forest, 
and levels taken thereon, noting very particularly, laterally as 
well as longitudinally, the physical peculiarities of the country, 
such as rivers, hills, swamps, marshes, evidences of stone and 
minerals, and taking such notes of same as will enable a sketch 
to be made descriptive of the course taken, and the resources to be 
expected. It may be found necessary in some parts of these 
lines to deviate, to avoid vnexpected obstructions; in such case 
the levels should be worked up on the spot to ascertain what 
amount of difficulty can be overcome by gradients, and lateral 
sections should also be explored and taken with such frequency 
us to extract all the engineering data necessary to effect as good 
a line as possible, and at the same time one not too circuitous. 
Rivers and valleys should be closely surveyed, where any outlay 





of money is expected, to discover the minimum expense of 
crossing same. ‘I'he writer has known an instance, where, from 
imperfect examination of a valley in one of our colonies, and 
where observation was much circumscribed by the forest, the 
expense of crossing the river was increased some thousands of 
pounds ; and the error of the situation was not discovered until | 
the foundations of the viaduet were partly completed. There is no 
harm done by cutting through afew miles extra of forest to | 
satisfy all parties as to the economy of the location ; and it will 
very frequently give facilities for a great saving in the ultimate 
construction of a line. In using the compass for the first operation 
of exploring, notice should be taken of its action, whether it has 
any unsteady, confused, and irregular tendency about it. If so, 
and so long as it continues, the trial lines must be struck 
out with a 5-inch theodolite, and the level used as an auxiliary. | 
This local attraction of the compass usually proceeds from the 

presence of iron or other minerals in the vicinity, and generally | 
speaking will only last for a few miles. 


After the compass lines and levels have been run, the surveys 
in detail of the country can be undertaken, for we are now 
enabled to judge of the best location for the line; and the 
surveys can be lined to a nicety. The surveys should be all tied 
together by a series of base lines run witha five inch theodolite or 
transit instrument, and by the exploring engineer himself. This 
will give him a second edition of experience, and will help to 
mature the right position for his centre line. The surveys ina 
new country only embrace the shapes of hills and valleys, the 
direction of rivers, and the position of any intervening pro- 
perties, settlemenis, and boundaries. In the colonies, the land 
is always allotted in some form er other, either imaginatively 
or in reality. These divisions or allotments must be recorded 
to satisfy official routine, and they give also an appearance to 
the surveys of “local habitation and name,” where otherwise all 
is wilderness and vacuity. ‘The principal care required in the 
surveys is tu chain and observe the position cf the base lines 
with accuracy, as all future operations will depend much upon 
these duties being correctly carried out, Plot the surveys to a 
seale of 400 feet to an inch. Do not, on any account, use the 
chain of 66 feet, or 100 liuks, as it is troublesome, antiquated, 
and only fit for the surveys of estates or properties encumbered | 


with ancient systems of tenure. The 100 feet chain will save a 
multitude of calculations, with their consequent errors. 

The trial sections and surveys being completed, we can lay out 
the centre line of railway on the plans and proceed to denote 
it upon the ground, by a peg placed in the ground at each 
hundred feet, and driven two feet im the ground, standing only 
one inch above the surface, and sawn off square. The whole of 
the operation of setting out the centre line is performed by the 
five inch theodolite, or transit instrument; and the curves are 
put in on the degree system (sce Fig. 1.) 4° curve = 11,460 feet 
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radius; 1° curve = 5,730 feet radius; 2° curve = 2,865 feet 
radius; 3° curve = 1,910 feet radius; 4° curve = 1,432 feet 
radius, and so forth. The reason this method is called the 
degree system is, the fact that the deflection of the curve at 
each 100 feet, or chain, is defined by its relative deflection on the 
limb of the instrument. It will be noted, by an inspection of 
the diagram (Fig. 1), that the angle of deflection at each chord 
of 100 feet is one-half the deflection of the curve ; and the other 
half is taken up when we shift the position of the instrument to 
the next most convenient point, as from A to B. This mode of 
setting out is the only one that can be practised in a new rough 
country, as any attempt to set out the points of « curve over logs, 
roots, stumps, swamps, and marshes, after the fashion practised 
in England, would be impossible. The points of straight lines are 
also, for the same reason, always set out with the instrument, 
where large distances can be commanded, and the summits of 
ridges secured as the points of observation, giving a large field 
of view. For further information as to this mode of setting 
out, see Trautwine’s T'reatise on Curves. 

The trial sections, surveys, and staking out of the line being 
completed (See Fig. 2), we proceed to take levels on the centre line 
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of pegs at each 100 feet, and secure for ourselves at convenient 
points along the line and a short distance from it, bench marks 
cut on the limbs of the trees at every half mile, for future use 


and reference, All these levels, of course, must be reduced 
relatively to some settled datwm which has been already agreed 
upon, and which will be fixed throughout the line. Per- 
manent sections are then prepared from these levels on a scale 
of 200 feet to an inch horizontally, and 20 feet vertically ; the 
grades should be laid down in the most economical and prac- 
ticable shape, and at the same time with simplicity. As, for 
a a es va : . 1 
instance, it is much better to use such gradients as these, => 
150, 300, oo, 824 so forth, than FF jay), jig; Where infinitesimal 
decimals are introduced to confuse the unfortunate resident 
engineer who has the placing of the permanent way. We know 
it may be argued that these unsatisfactory numbers have been 
used in gradients to reach some particular point or other. We 
never experienced any necessity for introducing complexities of 
this kind, for there is always a way of arranging the gradients, 
with level pieces intervening, which will obviate this. Put down 
side pegs at each 100 feet, after the grades are arranged, to de- 
note positions of slopes and fences ; the slope pegs of course to 
be computed from and adapted to the sidelong nature of the 
ground, and also numbered consecutively for constant reference 
during the construction of works. 

We now proceed to make up our quantities of work to be 
done ; prepare the estimates for permanent works ; calculate our 
force and plant ; decide as to the designs for all viaducts, bridges, 
culverts, and stations; provide shanties, habitations, and a 
commissariat for a complete subsistence of the men at those 
parts of line where heavy works are to be done ; provide yourself 
with the best men you can find (and they will be very few in a 
colony); open up the quarries, brick-fields, lime-kilns, and 
workshops ; see that the horseflesh is well provided and cared 
for, and you can then proceed to the construction of the works, 
the second item of these papers. 

(To be continued.) 


Printing in Cura.—According to the best authorities, the art of 
printing was known in China upwards of 900 years ago. In the time 
of Confucius, n.c. 500, books were formed of slips of bamboo; and, 
about 150 years after Christ, paper was first made; a p. 745, books 
were bound into leaves; a.p. 900, priating was in general use. The 
process of printing is simple. The materials consists of a graver, 
blocks of wood, and a brush, which the printers carry with them from 
place to place. Without wheel, or wedge, or screw, a printer will 
throw off more than 2,500 impressions in one day. The paper (thin) 
can be bought for one-fourth the price in China than it can in any 
other country. The works of Confucius, six volumes, 400 leaves 
octavo, can be bought for ninepence. For an historical novel, twenty 
volumes, 1,500 leaves, half a crown is the price amongst the Chinese. 
— Montgomery Martin's China. 
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The crushing mill here illustrated, manufactured by the | 
Messrs. E, R. and F. Turner, St. Peter’s Works, Ipswich, consists | 
of a large wheel, or roller A, the periphery of which is turned 


with great accuracy, and works in contact with that of a smaller 
roller B, similarly turned, and to which motion is given by the 
adhesion of the surfaces. Pressure is given and regulated by 
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| the screw C, acting through a spring D, upon the bearings of the 
| small roller. These springs effect the double purpose of in- 

| suring a perfectly uniform pressure, and of allowing a hard sub- 
stance, such as a nail or pebble, to pass between the rollers 

| Without injury to their surfaces. Each roller is provided with 
a scraper E, and F, for the purpose of cleaning them. A small 
feed roll G, runs at the neck of the hopper, driven from the 
small crushing roll, and distributes the corn evenly to the 
rollers—the quantity of feed is regulated by a door H, which is 
opened and closed by a rack and pinion, the latter being fixed 
upon a small spindle, having a hand wheel at one end for wvork- 
ing the same. 

A rudely constructed crushing mill, of somewhat similar form 
to this, has long been in partial use for crushing malt, and for 
which purpose it was solely adapted. 

Messrs. Turner's predecessors, Bond, Turner, and Hurwood, 
first applied the principle of the large and small roller for 
crushing linseed and oats, and manufactured a mill for that 
purpose, differing little in appearance, though materially in de- 
tail, from the malt mill referred to The defects in this mil] 
existed in the difficulty in managing it, owing to the complicated 
mode of applying the pressure, the imperfect feeding apparatus, 
and the absence of sufficient adhesion between the roilers. All 
these defects have been completely overcome, and so much, eon- 
sequently, arg the mills in request, that Messrs Turner have 
sent out, we are told, as many as 1,000 within the last twelve- 
months. They manufacture no less than nine different varieties 

| of size and price, four of which are provided with a very 
efficient bean-cutter; but to describe which would need a sepa- 
rate illustration. These several varieties are adapted for farms 
of all sizes, horsekeepers, graziers, large coaching and carrying 
proprietors, breweries, linseed oil mills, mustard mills, &e. A 
large size is especially adapted for linseed oil mills, and is now in 
use in several of the largest mills in the kingdom, a great advan- 
tage being derived from the fact of their crushing an equal 
quantity of seed with less power than that required by the 

| ordinary rolls. They are also said to work with much less ex- 

| pense of wear and tear. 








REAPING MACHINES. 
(Continued from page 204.) 
WE gave last week a brief sketch of the various me tamorph\s 
through which the reaping machine has passed in arriving at _ 
present development. In the construction of a reaping machine, 
the problem is simply that of supplementing the brute strength, 


‘ and, if we may so phrase it, the locomotive intelligence of the 


horse by such automaton mechanism as will enable him to 
execute the same work as that usually performed by human 


ing, may be taught to waltz, to leap through a hoop, and go 
through various other evolutions, but by no couceivable amount 
of training can he be taught to wield the scythe or sickle. He 
can give a dead pull in a straight line, step over broken ground 
that might baffle Boydell’s wheels, stop, stand and back at the 
word of command, but there his superiority as an intelligent 


with a system of combined shears cutters, the use of arake worked 
| by a crank which, at intervals, swept over the shear’s frame and 
pushed the cut grain off at one side and laid it in a regular 
swathe. ‘This plan has also been subjected to many modifica- 
tions, some of them, particularly in America, exhibiting much 
mechanical ingenuity. Some of these we shall have occa- 
sion to refer to, when we come to treat of the American 
mowing and reaping machines. Ogle, of Alnwick, in 1822, who 
was the first to use the reciprocating knife, with fixed tines, de- 
scribes a method which, he says, was suggested by one of the 


labour in the operation of reaping. A horse, by judicious train- | Messrs. Brown for gathering the cut corn into a heapona hinged 


platform behind the cutters, and when a sufficient quantity to 
form a sheaf had been collected, it was dropped on the ground 
behind the machine, by allowing the hinged platform to droop 
until the sheaf slipped off. This form has also been modified, and 
continues in use as the distinguishing feature of Dray’s Champion 
Reaper—illustrated in our last. In this case, however, the re- 





machine ends. In every other respect he must be viewed as a 
locomotive engine on four legs. 
Simple as the art of reaping may appear when conducted 


by means of human labour, yet when we come to the prob- | 
lem of endowing a piece of inert mechanism with the same | 


power of combined action, under the dead pull of the horse, it 
is found to be rather difficult of solution, In various depart- 
ments of manufacture at the present day, automaton machinery 
has been carried to a pitch of excellence that successfully rivals 
the best efforts of manual skill, but in all such cases it must be 
observed that the machines are stationary. When, as in the 
case of reaping machines, the work is stationary, and 
spread over such a large area as necessitates the machine 
moving from place to place while performing the work, there is 
an element involved which adds considerably to the complexity 
and difficulty of applying automatic mechanism. 

In most of the other farming operations which are performed 
by horse labour in the field, the work to be done is generally of 
such a simple kind as to present little difficulty in adopting 
the mechanism to the conditions of a locomotive implement, 
but in the case of reaping, and, perhaps still more in moving or 
disposing the cut grain in regular swathes on the field, there is a 
source of embarrassment which has taxed the ingenuity of 
inventors to the utmost, and it may be questioned whether 
in any contrivance yet before the public the problem has been 
satisfactorily disposed of. 

In our former notice of these machines, it was shown that the 
principle of the reciprocating toothed knife acting against fixed 
sheathes or guards, after having been invented Ly Mr. Ogle, of 
Alnwick, in 1822, and carried into successful operation by the 
Messrs. Brown, was for atime lost sight of, until, in 1831, it 
was either reinvented or more probably resuscitated by Manning 
and Hussey, in America, in 1831 and 1833; and that this 
arrangement of the cutters, with the exception of some minor 
improvements, suggested by practical experience, in the par- 
ticular angle of the knife edges and the form of the guards, is 
substantially that in use at the present day. The fact that all 
the other contrivances, whether consisting of a combination of 
revolving disc cutters, or of different arrangements of shears, 
have in the course of practical experience been lisearded 
in favour of the reciprocating knife, affords a strung vresump- 
tion of it being the only efficient arrangement. 

Whatever differences of opinion may prevail among tle manu- 
facturers of reaping machines with regard to the arrangement of 
the other parts, there seems to be something like unanimity in 
their adoption of the reciprocating knife. We may safely con- 
clude, then, that if we are ever to possess a perfected reaping 
machine this will form one of its most important features. 

Having disposed of the cutting apparatus as an established 
principle, common to all reaping machines in use, we next turn 
our attention to the various contrivances by which the grain is 
collected and disposed of after being cut. That considerabl: 
importance is attached to the perfection with which the eut crop 
is delivered in regular order, either in swathes or in bundles for 
tying, may be inferred from the very great number of attempts 
which have been made both in this country and America to con- 


ceiving platform is balanced ona central axis, instead of being 
| hinged to the eutter beam, as in Ogle’s machine. 

In 1828, when Bell constructed his first reaping machine, the 
arrangement for delivering the cut grain consisted of an endless 
web of cloth, circulating over two rollers in a direction at 
| right angles to that of the course of the machine. This was 
| found to be, in many respects, an efficient arrangement, and in 
| Crosskill’s reaper it still continues in use, but in place of the 
| endless web, there has been substituted a series of independent 
| bands, or belts, which supply its place, and are free from the 
| sources of derangement to which the web of cloth, or canvas, was 
| 
| 


liable. 

Another modification of Bell’s travelling web is exhibited in 
the combination registered by the Messrs. Wray and Son, of 
Leaming, near Fedale, in 1852. In this arrangement, the cut- 
| grain falls upon an endless web, moving in a horizontal plane, 
, and in a direction at right angles to the path of the ma- 

chine ; but in place of delivering directly upon the ground at one 
side of the machine, the web conveys a streain of cut grain upon 
a delivery board, or platform, whence it is raked off whenever 
the accumulation amounts to the quantity necessary for a sheaf. 
| Some very original devices for collecting the grain from the 
cutters, and disposing it in sheafs or swathes, have been at- 
tempted by American patentees; but in general these con- 
trivances have been more distinguished by their ingenuity and 
originality of conception than by their practical efficiency. 

In 1846, Clinton Foster, of Laponte, Indiana, took out a patent 
for cutting and raking, by a system which has had many imita- 
tors. As the first of its class deserving notice, we give a short 
extract of his claim :—“In this machine the grain is cut by a 
set of cutters projecting from the edge of a vibrating bar, and 
acting on the grain between a series of fingers, and the improve- 
meut patented consists in the peculiar manner of constructing 
the rake, by which the grain is delivered from the platform on 
which it fails when cut. The platform is made with a series of 
grooves, in which the points of the rake slide, as they are ope- 
rated by the vibrations of a lever, that receives motion from 
tappets on the driving wheel.” 

In McCormick’s patent of 1847, we find that the machine 
which we have selected for illustration this week had at that 
time a rather primitive mode of effecting the side delivery. We 
give a short extract, as affording a means of comparison with the 








been patented by Mr. Burgess :— 

* And Tals» claim as my invention the arrangement of the 
seat of the raker over the end of the finger piece, which projects 
beyond the range of fingers, and just at back of the driving 
wheel, as described in combination with, and placed at the end 
of, the reel, whereby the raker can sit with his back towards the 
team, and thus have free access to the cut grain laid on the 
platform and back of the reel, and rake it from thence on the 
ground by a natural sweep of his body, and lay it in a range at 
right angles with the swathe as described, thereby avoiding un- 
evenness and scattering in the discharge of the wheat, as well as 
ace mplishing the same with a great saving of labour.” 

In 1848 we have one Uriah H. Gabble and Alexander Stuart, 





struct a reaper capable of performing this function. As early as 
1806, in the machine contrived by Gladstone of Castle Douglas, 
with a horizontal disc cutter, there was a subsidiary arrange- 
ment for gathering and delivering the grain, consisting | 
of a series of collecting hooks or fingers revolving above the 
cutter, which seized the straw as it fell and carried it off to be | 
delivered at one side of the machine. An almost endless variety 
of modifications have been made on this simple idea, but none of j 
them seem to have given much satisfaction in practice; and since 
they were only adapted to the revolving cutter, when the use of 
the reciprocating knife became general, the revolving rake became 
obsolete. 

In 1807, Mr. Salmon of Woburn introduced, in conjunction 


of Urbano, Ohio, taking out a patent for a furm of rake, which, 
judging by the letter-press description alone, appears to have a 
most mysterious and complicated arrangement. We have not 
been able to obtain a sight of the engraving. The claim is as 
follows :— 

* What we claim as our invention, and desire to secure by 
letters patent, is,— 

“Ist. The combination and arrangement by which we cause 
the rotative rake, H, to pass horizontally across the platform, Q, 


to wit, securing tue rake to the shaft, G, in such a manner that | 
it can slide freely to and fro from the same, placing rollers, M M, | 


upon the projecting ends of the bar, r, parallel with the rake- 
head ; operating with the horizontal ways, N, secured to the 


highly scientific mode of accomplishing the same end which has | 


inner sides of the vertical ends, o 0, of the platform, Q, substan- 
tially as set forth. 

“2nd. We also claim the imparting an unequal motion to the 
rake as it revolves, for the purpose herein set forth, by means of 
the eccentric pinion, D, matching with the elliptical toothed 
wheel, E. 

‘3rd. We also claim the imparting to the rotating rake a 
horizontal movement from the front to the rear edge of the 
platform, combined with a gradually diminishing rate of speed.” 

Certainly Uriah Gobble must have had peculiar notions con- 
cerning the nature of reaping machinery; and if we are to be 
influenced by the principle of “ Omne ignotum pro magnifico,” 
we should certainly admired this wonderful and incomprehensible 

rake ! 
| If Mr. Uriah Gobble, of Urbano, Ohio, U.S., has raised our 
| wonder, the next patentee in chronological order, one Mr. 
| Oliver Barr, of Aurora, Illinois, brings it to a climax by dark 
| allusions to “ trap-doors, cam blocks, inclined wedges, levers and 





cords, and other similar devices.” 

Among the mechanical curiosities and eccentricities indulged 
in by American inventors, there are few more singular than 
those which have originated in the various contrivances for self- 
acting rakes for reaping machines. Here is one that not only 
gathers up the cut grain but arranges it into bundles of a given 
weight before delivering it from the machine. 

Sidney 8. Hurlbut, of Racine, Wisconsin, has a patent dated 
1851, with the following claim :—“I first claim combining with 
a reaping machine, a self-acting weighing apparatus for weighing 
the grain into any required quantity, to form sheafs or bundles 
of a uniform weight, as described, and depositing the same upon 
the ground in readiness to be tied, whilst the reaping machine 
is drawn forward and cuts the grain—the said weighing apparatus 
being made adjustive so to increase or diminish the size of the 
bundles at pleasure; and this I claim whether the weighing 
apparatus be made and arranged as described, or in any other 
way which is substantially the same or combined with the 
aforesaid reaping machine. 2nd,I likewise claim the combina- 
tion of the beat holders with the inclined endless conveyer for 
holding the grain thereupon whilst conveying it to the weighing 
and depositing apparatus as aforesaid.” 

Not only has the grain been weighed as it is reaped and 
delivered, but another set of patentees have undertaken to bind 
| it up into sheaves by the action of automaton machinery con- 
nected with the reaping machine. A somewhat similar arrange- 
ment appears to have been contemplated by an English engineer 
of eminence, Mr. Joseph Whitworth, of Manchester. In this 
case, however, the patent did not proceed to the Great Seal- 
Messrs. Watson, Renwick, and Watson, of Chicago, Illinois, 
however, appear to have had more confidence in their schemes, 
and give a detailed account of how it is to be accomplished, as 
witness :—‘* Having thus specified our improvements in harvest- 
ing machines, what we claim as our invention, and desire to 
secure by letters patent, is :— 

“1st. The method of raking and binding grain at one opera- 
tion by the mechanism herein specified, or its equivalent, sub- 
stantially as set forth. 

“ 9nd. We claim the arms m in combination with the levers 
p, by means of which the rake teeth are alternately raised and 
depressed as the rake is moved alternately in opposite directions 
by endless rake chains, which move continually in the same 
direction. 

“ 3rd. We claim the method of adapting the binding apparatus 
to the length of the cut grain, by varying the respective posi- 
tions of the cutting and binding apparatus, substantially as 
herein set forth—that is to say, by moving the front of the 
platform with the cutting apparatus, backward or forward, 
or by moving the binding apparatus nearer to or farther from the 
front of the platform in such a manner that the sheaf may be 
bound near the middle of its length, whether it be long or short- 

“4th. The method of binding grain by the mechanical de- 
vices herein specified, or their equivalents, acting in connexion 
and automatically by motion derived from, or dependent upon, 
the movement of the machine to which they are attached. 

‘5th. We claim the cord finger B operating substantially as 
herein set forth, by the aid of which the grain is encircled by 
the binding cord.” 

Gth. We claim the tying forceps or the equivalent thereof ope- 
rating in connexion with mechanism for encircling the grain with 
cord or band, substantially as herein set forth.” 

Mr. Bennet Woodcroft, in the preface to his Appendix to the 
Specifications of English Patents for Reaping Machines, very 
forcibly points out the advantages to be gained by careful com- 
pilation and comparison of the various elementary forms which 
have been suggested by different inventors and the different 
combinations which have already been attempted, as presenting 
| the greatest facilities for future progress and improvement, 
‘by making the machinist acquainted with what has been a 
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shedding the grain, to say nothing of the saving which it might | 
effect in the labour required for gathering the sheaves. Such is | 
the scintillation knocked out of our heads by the perusal of | 
some fifty or more specifications, Possibly it may be of less | 
value than we are disposed to concede to Mr. Woodcroft’s idea, | 


ready done, and thus saving him from re-inventing what 
is old or obsolete. A careful analysis even of the cru- 
dities and failures which have occurred in any branch of 
mechanical enterprise, will often be the means of suggesting | 
to the mind of the engineer new combinations of considerable | 
value. As an illustration of these remarks, Mr. Woodcroft | but if it sets some one else a thinking, it may do good. } 
instances an improvement which occurred to him from the Asa sample of what we really must call the misdirected inge- 
perusal of the various documents connected with the history of | nuity which has been expended in devising a self-acting rake to 
the reaping machine, and from the reports of the trials at agri- | deliver the cut grain from the reaping machine, we may cite the 
cultural exhibitions, of the great distress occasioned to the | contrivance called ‘ Atkins’s self-raking reaper.” This is, in | 
horses in driving some of the heavier and more complicated | truth, a very ingenious piece of mechanism; it performs all the | 
forms of reaping machines, by far the heaviest portion of the | movements of a man’s arms in gathering up the bundle of grain 
draught in these cases being attributable to the indirect way in | from the platform behind the cutters, lifts it gently up, turns it 
which the power for moving the cutting apparatus is derived | round, and softly lays it on the ground to one side of the ma- 
from the driving wheel. Mr. Woodcroft’s suggestion is intended | chine, unclasps its hold, and then opens up to resume the same 
to obviate this source of friction and complicated mechanism, | series of combined automatical motions. Unfortunately, how- 
by moving the cutters from some source of power independent of | ever, it has not been found in practice to be an efficient arrange- 
the machine itself. Such an arrangement would doubtless enable | ment, and is not, that we are aware of, in general use. Without 
the reaping machine to be constructed in a simpler and less | the aid of a figure, it would be hopeless to attempt describing it. 
cumberous form; but it may be questioned whether there is The last, and what, if successful practice is to be taken as the 
any other available source of power, independent of that given | test, appears to be both one of the most efficient and most inge- 
out by the horses by means of the driving wheel and con- nious contrivances hitherto applied to the reaping machine, is 
nexions, which could be advantageously employed to supersede that invented by Mr. Burgess, of the firm of Burgess and Key, 
it. Mr. Woodcroft says, “Power from such sources is attain- of Newgate-street. The screw delivery platform, as applied to 
able in various ways known to machinists.” We have pondered on | McCormick's reaping machine, forms the subject of the accom- 
the subject for some time, but we confess our utter inability to | panying illustration. 
understand what other motive power could be applied in the, Fig. 1 is a perspective view of the machine, showing the 
way he suggests, unless we have recourse to manual labour or a | arrangement of the spiral delivery platform. 
small steam-engine. If a man were stationed on the machine, Fig. 2 a plan of the gearing connected with the driving wheel, 
and made to turn the handle of a crank, he might possibly be | the same letters referring to the same parts. 
able for a short time to keep the cutters going, and so relieve It will at once be seen that this reaper is of a more complex 
the horses, but we cannot think such vicarious duty desirable. | character than the one we illustrated last week. This can 
ning on Mr. Woodcroft’s suggestion, however, the writer | scarcely, with fairness, be urged as an objection, seeing that the 
has been led to appreciate the value of his labours, and to expe- | functions it has to perform are also of a more complex 
nience the truth of the remark, concerning the benefit to bederived | character. In Dray’s champion reaper, the only work to be 
from anexamination of the various methods proposed by inven- | done is to cut down the crop, the disposal of the cut grain 
tors. In the specification of the American patent last described | being in this instance regarded as of secondary importance. 
Watson and Renwick’s, of Chicago), there is an elaborate descrip- In Burgess and Key’s reaper the cutting of the crop is not the 
tion of a method of tying the sheaves by means of automatic me- | only consideration which has been kept in view, and it is in 
sm connected with the reaper. Now it occurs to us, that | this particular that its superiority mainly consists. To insti- 








in those forms of the reaping machine where the grain is dropped | tute a comparison between Dray’s Hussey and Burgess’s 
on the field in bundles ready for tying, that a man might in 
this case be stationed on the machine, who should complete the 
Operation of tying previous to depositing the bundle. There 
would by this means be no necessity for again gathering the 
loose sheaf by the bandsters, and consequently less risk of | 


| McCormick, the functions of the two machines ought to be 
assimilated—that is, Burgess’s reaper ought to be compared with 
| Dray’s so far as the capability of cutting a given amount of 
| grain with the same expenditure of power is concerned, leaving 
out of view altogether the question of how the cut grain is 











In fact, Burgess’s machine contains all that dis- 
To put the two ma- 


disposed of. 
tinguishes Dray’s, and something more. 
chines on a par, either the whole of what appears complicated 
in Burgess’s reaper ought to be removed, or we must regard 
the band of men and women who attend Dray’s machine to 
bind up and remove the sheaves as constituting a part of the 
reaper, as much so as the series of spiral rollers form a part 


of Burgess’s machine. The one is quite as essential a feature 
of the mechanism employed as the other. 

To understand this, we shall first describe the arrangement 
of the different parts of the accompanying illustration. 

In Fig. 2 A is the driving wheel, which supports the 
principal weight of the machine, and by the revolution of 
which the power for working the cutting and delivery apparatus 
is derived. On the same axle as A there is a spur wheel, B, 
gearing into a pinion, C, which bears on the same axle the bevel 
wheel, D, which gears into the bevel pinion, F, on the shaft, 
FG. The further extremity of this shaft bears a small fly 
wheel, G, on which there is a small stud, which acts as a crank- 
pin to the connecting rod, G H, by which motion is conveyed 
to the reciprocating knife. On the axle, ab, of the driving 
wheel there isalso a small fixed pulley, K, which by a belt gives 
motion to the reel, M M, for bringing the crop forward to the 
knife. On the axle which bears the bevel wheel, D, and the 
pinion, C, there is another pulley, E, which, by means of a belt, 
gives motion to V on the extremity of the first spiral roller, o. 
The other spiral rollers, P and R, are driven from O by means 
of belts passing over pulleys at the other extremities. T and S 
are two boards, forming part of the delivery platform. 

Fig. 3 shows the finger beam, with the reciprocating knife 
working through a slide or recess in the fingers. 

Fig. 4 shows the knife by itself. It will be observed 
that this differs considerably in the shape of the teeth from that 
used in Dray’s machine—the angles in this case being much 
more obtuse. The object of this conformation of the teeth is to 
obviate the violent jar occasioned by the action of the lance- 
shaped teeth when cutting the straw, which has a tendency to 
shake the whole machine, and as a palliative for which there is 
a small eccentric balance weight placed on the crank shaft of 
Dray’s reaper. It will at once be perceived that the action of 
the obtuse angled teeth of the cutter shown in the fig., has a 
greater affinity to the sliding and drawing action of the sickle 
than that obtained from lance-shaped teeth, which act more in 
the manner of scissor blades, as they jam the straw against the 
finger guards. 

Another peculiarity of the cutting instrument ia Burgess and 
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are serrated, like the elge of the sickle. Since the form of the 
teeth in this machine is better adapted for cutting by tran 
verse sliding action of the biade, than for clipping, in the 
manner of Dray’s lance-shaped teeth, it is evident that sume 
contrivance is necessary tu hold the grain against the knife 
while it is being cut. ‘This is the object of the reel, M M, w hich 
is so arranged that it can be adjusted to different lengths of 
straw. In Dray’s reaper the more prominent form of the 
teeth answers the same purpose as the reel in catching hold of 
the straw in front of it. ; 

Figs. 5 and 6 show the right and left frame bars, which con- 
nect the different parts of the platform together. ; ; 

Fig. 7 shows part of the outside framework which carries 
the small wheel D, on which, with the large driving wheel A, the 
whole weight of the reaping machine is borne. There is al: 
combination of levers, A, B, aud C, by which the frame can be 
raised or lowered with the regard to the axle of the w heel D 
The driving wheel A is also provided with an arraagement for 
the same purpose. : - ; = 

With regard to the mode of operation of the spiral delivery 
platform, it will readily be understood from: an inspection of 
Fig. 1. The cut grain as it falls back from the knife after 
being cut comes in contac with the spiral bladed rollers O, P, 
and R, by which it is carried smoothly and evenly forward te the 
side of the machine. It will be observed that the spiral roller R 
is of greater length than either O, or P?; the object ot this 
arrangement being to carry out the heads of the grain ty the 
outside of the swathe while the lower parts are detained against 
the conical part of the roiler D 











The numerous prizes which have been carried off by this 


reaper, andthe fact that in spite of the seeming complexity of 
the parts, it is yet drawn with ease by two horses, and, as has 
been shown by the test of the dynamometer, the draught is less 
than of either Dray’s Hussey, or, indeed, of any other reaping 
machine which has yet been tricd, warrant us in assuming 
it to be the most periect machine, if the economical application 
of power to the combined purpose of reaping and miow 
be taken as the test. 

As we have not had an opportunity afforded us of making the 
necessary inquiries concerning the working of this reaper, we 
must defer the further consideration of its merits to another 
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BRIDGE OF BOATS ACROSS THE RIVER TIOOGHLY AT 
CALCUTTA. 

WE hear that an undertaking is about being set on fo 

for connecting Calcutta to the railway terminus at Howrah. 
That a great necessity exists for establishing a communication 
across the river Hooghly at Caleutta by means of a bridge has 
long been fel!, and it has been under consideration 
time past: the existence of the railwey terminis at 
has rendered that necessity more pressing and immediate 









present traflic across the river from Caleutia to the railway is | 


very great, and it has become necessary to provide the 
means of safe and easy intercourse between the two banks of the 
river. The present means of transit are both insufficient and 
insecure, and the loss ot life is occasionally great. During stormy 
weather the communication is said to be frequently interrupted 
for a whole day at a time. 

The establishment of a steain ferry has been suzgested, but 
owing to the peculiarity of the tides in the Hooghly, where 
eddies and flurries abound, it is) generally believed that a terry 
would at times beeome unmanageable, besides being uncertain 
and inadequate. When the freshes prevail, the ceutre of the 
stream rushes at the rate of seven or eight miles an hour, and a 
current of equal velocity runs along the banks in an opposite 
direction, circumstances which render the success of a ferry 
very questionable. Thorne objections might, howeve A be OVE r- 
come with care, but the worst feature of this scheme for uniting 
Caleutta to the railway station would appear to be the total 
inadequacy of a ferry to transport a large traffie with anything 
like comfort or regularity. 


Again, it was proposed some time back to construct a solid | 


railway bridge over the river at this point, the expeuse being 
estimated at £500,000; but owiny to the nature of the bed of 
the river, this project is now looked upon as a very difficult 


undertaking, and doubts are expressed as to its being possible 


1 


to construct a permanent bridge at anything like a reasonable | 


cost. ; ; 
Under these circumstances, we quite agree with the pro- 


jectors of the present scheme in believing that the case will be | as 


best met by the construction of a floating bridge on the plan 
which has been already adopted on several rivers in| Europe. 
The Hooghly doubtless ofiers impediments to the establishment 
of afloating-bridgs whica European rivers do not present, but 
they do not appear to be insuperable, It is intended to construct 
the bridge of pontoons or boats moored with heavy chains. It 
would be so constructed as to adinit of the passage o° the largest 
boats at all times, and would open at certain stated intervals 
for the passage of any vessels which might have occasion to 
proceed beyond it, The rise and fall of the tide would be pro 
vided for by an inclined plane at the two extremities connecting 
the bridge with the shore. In order to provide for the bore, or 
tidal wave, which cones in during some months of the year 
with a crest six feet high, the pontoons would be decked over, 
and as they would stand twelve feet out of the water, there 
would be six feet between the highest erest of the bore and the 
decks. 

In order to provide auvainst the injury likely to arise from 
vessels drifting across the bridge, it is proposed to stretch a 
heavy chain from bank to bank parallel with the bridge, aud to 
suspend it about four fathoms below the surface of the river, 
and 100 fathoms fromthe bridge. Into this chain it is reason- 
ably supposed the anchors of drifting vessels would hook, 
thus keeping the vessel clear of the bridge. 

The length of the bridge would be nearly 2,000 feet, and its 
level a little above high water mark. The roadway is proposed 
to be from twenty-six to thirty feet broad, sufticient for three 
carriages to pass abreast, with a footpath on either side, being 
supported by twenty-six pontoons or boats, twenty-four of 
which will be eighty feet long by twenty-five feet broad, 
and two (the inshore boats), ninety feet long by thirty feet 
broad. The pontoons will be constructed of iron, very sharp at 
both ends and flat bottomed. With the weight of the roadway, 
they are not to exceed three feet submersion, and will be made 
so as to bear it at an elevation above the surface of the water 
sufficient to allow for the free passage of boats. The poutoons 
will be placed fifty feet apart, to aliow ample space for the 
boats Each pontoon will be moored with chains to a heavy 
eable carried across the river from bank to bank. ‘This chain 
to be secured and kept in its place by heavy mooring anchors 
with chains fifteen fathoms Jong and fifteen fathoms apart. 
On each side of the river it is proposed to have a section of the 
roadway with two of the boats moveable, for the passage 
of ships. The opening thus made would be 155 feet, atlording 
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| sufficient space for two ordinary vessels to pass at the same time. 
| At either extremity of the bridve there will be a landing plat- 
forin eaual ia breadth to the roudway and 110 feet in length, one 
lend resting ou the poutoon, the other on the shore. The greatest 
rise and fallof tide in Calcutta is twenty-two feet, The landing 
stage will be s> arranged that at half ebb or half flood, it will be 
‘wlevel with the other portion of the roadway, and at high 
water present an ascent of eleven feet, and a descent on the same 








scale, or one foot in ten. 

The estimate of the cost of the bridge is 1,250,000 Rs. or 
£125,060, and the yearly expenses, £2,200, including £1,000 for 
repairs. 

The traffic across the bridge would, no doubt, be very con- 
siderable; and although it might not amount, at first, to what 
the projectors of the present undertaking expect, viz, £31,000 
per annum, yet it would, doubtless, be sufficient to pay a very 
good dividend. 

We understand that the project is now before the India Board 
for approval, but cannot doubt that it will receive a wiliing assent. 


“BIG BEN” OF WESTMINSTER. 

Mr. E. B. Denison lately delivered a very interesting lecture at 
the theatre of the Royal Institution on the qualities and capa- 
bilities of bells in general, and that of Big Ben in particular. 
Every partof the theatre was completely crowded, Behind the 
speaker were hung a number of diagrams and analytical tables of 
the compositions of the principal bells in Europe, to which he 
referred in order to explain the more technical portion of his 
address. After a brie! preface, in which he remarked that he 
was not going to give them a history of bells, with which they 
were very likely quite as well acquainted as himself, nor tu enter 
into the question of the musical tone of bells, for he was no 
musician, he went on to say that, with regard to the latter 
point, most people seemed more surprised at his having made 
the Westminster bell the tone he wanted than at a bell of such 
asize being made atall. His having got the tone E was, how- 
ever, most easily accounted for. For instance, if a bell was 
made of 30 inches diameter, and it had a certain tone, every 
bellfounder knew at once that a bell of 60 inches would be a 
tone lower, so that it was perfectly easy and certain when they 
hac one bell to kuow what the tone of another so much smaller 
or larger would be, provided the shape and relative thickness of 
both were alike. ‘The big bell was originally intended to have 
been E flat, its weight 14 tons, and its thickness 9 inches ; but 
by some accident its weight was raised to 16 tons, and its thick- 
| ness to 4% inches which raised the note from E flat to E. 
When the beil was first thought of, Professor Wheatstone, Mr. 

laylor, and himself were selected to say what kind of bell was 

to be made; and though, at first sight that question might 

appear an easy one to svive, it was, in truth, most difficult. 

The bellfouunders of England, frou one cause or another, were 
not willing to undertake the task, unless they were furnished 

with a design and full instructions as to what it was to be, and 

that was the difficulty which at Jast Jed him to become its 

desiyner, After referring to the popular prejudice which existed 

itt favour of the sonorous tones produced by bells of hemi- 

lh he showed were poor, meagre, and 











i spherical shape, but whic! 
deficient in tone when heard at a little distance, Mr. Denison 
said that his two colleagues and himself at Jast came to the 
unanimous couclusion that nearly all the bells of modern fabric 
were failures, and that to imitate them would be to do wrong 
The difference by eu the Westminster bell and the 

Is Was that it wa fatter along the outside of the sound 





bow, that it was mot cuc away at the lip, as in the case of the 
Paris beli, but swept on in a continous curve. Long-waisted 
bells, er those which were aliost straight in the side, were in- 
ferior to those which were hollow, If a line was drawn from 
the top of the Westminster bell to its outer edge, the space 
between such a line and its side would be 1-12ch of the bell’s 
diameter; while in the other bells, especially in that of Paris, 
it was nota l4th. Westminster in height was only 2-3rds of its 
diameter, while the height of the bell of Paris was 5-6ths. Such 
, slight as they seemed to persons not acquainted with 
, were really allimportant. Great Tom of Oxford 
m characterised as oue of the worst beils in existence, 
bell of Exeter was a decent bell if it only had a 
(Laughter.) There was one bell in the world 
perfectly similar to the  Westuinster 
| bell, and that was the great bell of Moscow. That was 
au aqnest favourable coincidence, for a bell of such a size 
t at Moscow would never have been cast by a 
| nation so well acquainted with the principles of bell-making 
if it had not been perfectly correct in form, 
| Moscow ell was reported to be 193 tons, but he was certain, 
| from the accounts he had heard of it, that it must at least weigh 
250 tons, and that another fine Russian bell, which was said to 
weigh 80 tons, in re: ghed 120, so that he generally con- 
cluded that the Russian belis were really heavier than they 
were stated to be ‘The thickness of the bell of Westminster 
was just 1-12th of its diameter at the sound bow. People 
often ordered bells of only 1-15th diameter, which took less 
copper and saved their silver (laughter); but, as at Westminster 
they were not so pressed for silver, they determined to have the 
bell the right thing. With regard to the thin part of the bell, 
or its Waist, it was curious that bells when struck there sounded 
auch higher note than when struck at the sound-bow, and 
this he and his colleagues at tirst thought was something to be 
remedied ; but after some experiments they were compelled to 
give up the hobby, and to admit that bells should give forth a 
higher note when struck at the waist than when struck at the 
thick part. his great bell, when struck at the waist, gave a 
tone three notes higher than when struck at the thickest, As 
to the composition of bells, said Mr. Denison (striking bells of the 
different metals as he proceede d, in illustration of his 
remarks), those made of steel gave a hard sound ; with a mix- 
ture of iron and antimony the sound was better. Iron and 
tin was better than antimony ; one of phosphorus end copper 
made an average good tone. A mixture of aluminium and 
copper was a failure; but the best of all was the common bell 
of copper and tiv. Many people believed that a bell of pure 
silver would have afine tone By accident he heard of a clergy- 
man who, to make sure of baving a good bell with silver in it, 
actually came and put his plate into the melting pot himself, 
Now, he thought that a gentleman who had sacriticed so much 
would know all about the tone of silver as a composition with other 
metals for bells, so he (Mr, Denison) wrote to him for information. 
The answer he got from the clergyman was that it was some time 
since he had made the experiment and he had forgotten all about 
its results. (Laughter.) Well, he thought if he got such an 
answer as that at the expense of all the poor man’s spoons and 
forks that he (Mr. Denison) would have nothing to do with 
| silver in his big bell. The great bell of Rouen was called a 
silver bell, but when melted and part analysed it was found to 
contain no trace of silver whatever, though it had an extra 
quantity of tin, (Laughter.) In fact, silver was never used in 
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the composition of any bell that he had known or heard of. The 
mixture was copper and tin, the general proportion being four of 
copper to one of tin; and, though that was not quite treating tin 
fairly, bell-founders liked the mixture, for the bell was softer and 
easier to tone. It was, however, a most singular thing, but 
many experiments proved that the copper got in those days 
would not bear such a proportion of tin mixed with it as the old 
copper had done. The composition used in the Westminster 
bell was 22 of copper to 7 of tin, or copper 75:86, tin 24-14 

which was about the very best proportion in which they 
could be used for bells. Its extraordinary specific gravity was 
another proof of the goodness of the composition. The specific 
gravity of York bell was 8°76, of Lincoln 8 78, and the highest 
figure allowed by the alloys of copper, and tin alone was 8°87 ; 
that of a piece of Westminster bell taken from the bottom was 
no less than 8°94. The specific gravity of the Doncaster bells recast 
in 1835 was only 7°8, but those bells were as bad as bad could 
be. Mr. Denison then proceeded to explain the process of 
casting the bell of Westminster, which was done on an improved 
principle by Messrs. Warner, to whom he paid a high compli- 
ment for the care and energy bestowed upon all the arrange- 
ments. The whole of the 16 tons of metal were run into the 
mould in less than five minutes—a fact to which Mr. Denison 
mainly attributed the beauty and clearness of the great bell’s 
tone. He next briefly illustrated the manner in which it is in- 
tended to hang the bell to an iron beam by means of powerful 
screws and bands passing under a metal collar on the top of the 
bell formed in the casting for that purpose, He quite was against 
the common method of supporting by iron loops or by the bolt 
which secured the clapper. The lecture then concluded amid 
much applause.— 7'imes, 

With reference to the above lecture, Dr. Wylde writes :— 
“There is an error in the data for the production of certain 
tones from bells as given by Mr. E. Denison in his lecture at 
the Royal Institution. Mr. Denison’s statement is, that ‘if 
a bell were made of 30 inches diameter, and it had a certain 
tone, then that a bell of 60 inches diameter would be a 
tone lower, provided the shape and thickness of both were rela- 
tive.” Now, nature’s law, which is immutable, is that a 
column of confined air double the length of another makes half 
the number of vibrations in the same time; it follows, there- 
fore, that in a bell, where the length of the column of air is 
controlled by the diameter, a diameter of 60 inches will produce 
a sound an octave, or six tones, lower than that of a diameter 
of 30 inches, and not one tone, as asserted. Mr. Denison also 
states that, ‘by some accident the weight of his great bell was 
increased two tons, and its thickness three-quarters of an 
inch, which raised the tone from E flat to E.’ The true theory 
of this is that the extra metal in this case lessened the diameter 
of the bell instead of increasing it, which is the usual effect of 
adding more metal to a design. I am glad to find Mr. Denison 
has given up the idea of trying to do away with the ‘harmonies’ 
of his bells, for if he had come to the conclusion of its desir- 
ability he never could have succeeded ; the laws of ‘harmonics,’ 
being founded on nature, are true and unalterable, and to get 
rid of the harmonics of a vibrating instrument is to destroy the 
instrument itself. I am no practical authority on the art of 
* bell founding,’ and I make these remarks in the interest only 
of the science connected with it. I have before expressed my 
admiration of the result of Mr. Denison’s exertions ; my desire 
now is that such good practical results may be shown to be the 
consequence of having followed the true laws of harmony and 
sound.” 

The following rejoinder from Mr, Denison has been pub- 
lished :— 

“T observed the mistake which Dr. Wylde notices in the 
report of my lecture, but I did not think it worth while to 
correct it, as I knew that every one who heard the lecture 
and saw the tables exhibited would perceive that the word 
“tone ” had been accidentally printed for ‘ octave,” and that it 
would be almost equally obvious to everybody who knows the 
rudiments of music, without having heard the lecture, as it was 
to Dr. Wylde. There was not the least difficulty in under- 
standing how the note of the bell came to be E instead of E flat, 
when its thickness was accidentally increased. The difficulty 
was to find out how that accident happened, and in that Iam 
afraid Dr. Wylde is not likely to help us; vor is it at all mate- 
rial now. The only consequence is that the bell costs rather 
more money and is more powerful ; E is just as good a note for 
the purpose as E flat, and just as easy to make the quarter bells 
to suit. Dr. Wylde does not seem to be aware that adding more 
metal outside a bell will raise its note as well (though not as 
wuch) as adding it inside. As I am writing I may as well ex- 
plain that the specific gravity, mentioned in the report, of the 
York and Lincoln bells was that of the old bells of those cathe- 
drals, and not the new ones of 1834 and 1845, which is very 
unlikely to be so good, unless it is extremely different from 
other bell-metal which I have examined from the same foundry, 
and cast about the same time.” 








THE CORONER AND HIS JURY AGAIN. 

We have been requested to publish the following letter which 
was addressed to the editor of the Birmingham Daily Press :-— 

Sin,—There are some particulars relating to the late fatal boiler 
explosion that i think ought to be made known to the public, but 
which do not appear in your report of the inquest, or in the other 
papers. 1am one of the jurors who refused to sign the verdict of 
Accidental Death, because I did not agree with the same ; and if you 
will allow me 1 will tell you my reasons for dissent :—First, I. must 
call your attention to the evidence of the engine driver. This man 
stated that he had been a fireman six years, and an engine-driver three 
months. He could give no evidence as to the cause of the explosion, 
but simply told us his round of duties. He told us that there were three 
or four leakages near the fire-box, but that “they had nothing 
to do with the explosion.” Next came the foreman, who told us that 
he had * looked over” the engine on the morning of the accident, and 
that “it was all right.” The next witness, Mr. Dixon, told us that 
he had carefully examined the remains of the boiler, and that he dis- 
covered the plates of the outer fire-box were broken and had been 
plugged ; afterwards the plates were cracked and had patches placed 
on them. He further discovered that the plates were worn in several 
places near stays atlecting the plates to a circumference of two inches 
on the external surface, while on the internal surface, round one of 
these stays, the plate was worn by corrosion in a “countersink” to 
one-eighth of an inch, and in the other places the corrosions were not 
quite so much. He also found a leakage or hole two inches from the 
stays, or one inch from the extreme circumference, affected by the 
internal corresion. This hole was three-fourths of an inch in diameter. 
Ile further stated that he thought the boiler first gave way along 
the line of the stays, by the copper patch, where the plate was 
not only weakened by the hole, but by the corrosion round 
the other stays. He also stated that the patent balance 
was screwed down to a pressure greater than the plates 
would bear, and in his judgment the engine driver and fire- 
man ought to have reported the incrustations caused by leakage 
near the tire box. This gentleman’s evidence was accompanied by 
diagrams showing every part of the engine of which he had spoken, 
and was altogether clear and satisfactory. Our next witness was Mr. 
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Marshall, who appeared on behalf of the company. And here I must 
notice a departure on the part of the coroner from his rule with the 
other witnesses; for on the application of Mr. Beale, the railway 
company’s solicitor, he read over to Mr. Marshall the evidence of Mr. 
Dixon, on which Mr. Beale began to question witness, evidently with 
a view of obtaining his contirmation of the evidence of the driver and 
foreman. We had no opinion at all from Mr. Marshall as to the 
cause of the explosion, and when questioned as to those particular 
parts of Mr. Dixon’s evidence, he said “he did not remember,” and 
“he had not measured the distances,” &c. He had not noticed more 
than one leakage where the driver and other witnesses had seen more. 
Next came Mr. Middleton, who simply had nothing to say more than 
that he entirely agreed with Mr. Marshall. 

We were, therefore, in this position: on the part of the company 
there was the evidence of the driver, the fireman, and the foreman 
simply confirmed by the engineers, Mr. Marshall and Mr. Middleton; 
but as to any theory or opinion these latter gentlemen had formed as 
to the cause of the explosion, we knew nothing, for they said they 
did not know ; so that as far as scientific evidence went we gained no 
more than we had obtained from the driver. On the other hand, we 
had the evidence of Mr. Dixon, clear and satisfactory, which no 
cross-examination could shake, that the explosion was caused by 
those leakages, and which ought to have been reported. On this 
evidence the jury discussed the question of a verdict of manslaughter 
against the company ; but the coroner could not receive that verdict, 
because it did not name individuals. Then arose the question of 
verdict against the driver and foreman, but this was rejected because 
they had done to the best of their knowledge; and ultimately, with 
much dissatisfaction, a portion of the jury returned a verdict—Acci- 
dental death. This could not have been arrived at but for the plan 
of having a jury of 16 persons, so that they might obtain 12 who 
agreed. I know not whether it is the law, but this I know, that it 
seems to me useless to summon a man to give attention to an impor- 
taut inquiry, and, when he has arrived at a conclusion, he is simply 
passed over, his time thrown away, and he and his judgment go for 
nought. I am sure that such matters as these deserve more than the 
usual attention, and hence this letter. I do not believe justice has 
been done, and I am, Yours respectfully, 

Joun S. Manton. 

Birmingham, March 11, 1857. 


INSTITUTION OF CIVIL ENGINEERS. 
March 10th, 1857. 
R. STEPHENSON, Esg., M.P., President, in the chair. 


DISCUSSION ON MR. CHURCH’S PAPER ON CLAY RETORTS, AND 
ABSTRACT OF PAPER ON HIGH SPEED STEAM NAVIGATION, 
ETC. BY MR. ARMSTRONG, 


Wii reference to the discussion at the previous meeting ‘On 
the results of the use of clay retorts for gas making,” it was 
remarked, that the merits of iron retorts had scarcely been 
fairly stated, as in some instances quite as much gas had been 
made by the latter as by the former, unless in cases of peculiar 
qualities of coal being used, and that the iron retorts had been 
in constant work for two years and half. 

It was stated that the course the discussion had taken might 


lead to fallacious conclusions, for although clay retorts, when | 





well set and carefully managed, might endure twice or thrice as | 


long as iron retorts, and the materials of these retorts and also 
of their settings were cheaper than those of iron retorts, yet on 


| always the greatest section to the line of motion, especially in 


the other side of the account must be placed several important | 


items of charge, which under certain circumstances would turn 
the balance in favour of iron retorts, in certain other cireum- 
stances render it matter of indifference which description of 
retort was used, and in a third state of circumstances prove 
that clay retorts ought to be preferred. If, for instance, the 
following practical case was assumed : let the cost of an iron 
retort mounted for use be £10, and of a similar clay retort 
mounted for use be £7. Let the durability of the latter be 
24 times that of the former, and let the quantities of gas made 
in each be respectively 900,000 cubic feet and 2,250,000 cubic 
feet prior to final destruction. Granted also that the sale price 
of coke was 15s. per ton, the consumption by iron retorts 3-10ths 
of the quantity made, and by clay retorts 4-10ths of the quan- 
tity made, and let it be admitted, that one ton of coal carbonised 
would produce two-thirds of a ton of coke—then the amount for 
equal productions of gas would stand thus : 





Iron Clay 

Retorts. tetorts. 

ead £ a. d. 

3. Materials and Setting £10X23=25 0 0 700 
2. Extra Repairs of Furnaces, &c ... 110 0 
5. Expenses of Exhauster,&e —... — 2 ee 
4. Blowing-out Apparatus, &e ... eve 5 0 
5. Coke used in Furnace... ... . 3710 0 ... 50 0 0 
Total £6210 0 £60 0 0 


Shewing that when coke would sell at 15s. per ton, and the 
other circumstances were as stated, iron retorts and clay retorts 
were of very nearly equal value. If coke was dearer, iron retorts 
were to be preferred, and if it was cheaper clay retorts should be 
preferred. 

Coals, however, varied much in quality, and so did the quan- 
tity and quality of the coke produced, and hence the gas en- 
gineer must in every case be governed by the particular cireun- 
stances with which he had to deal. 

Clay retorts were well adapted for generating gas from the 
Scotch cannel coal, which produced coke of no appreciable value : 
but it might be doubted, whether they were in useful effect 
equal to iron retorts, for the distillation of coals containing or 
yielding a large quantity of liquid matter, as for instance with 
coals which yielded 350 lb. per ton of ammoniacal liquor, instead 
of the very usual quantity of 1001b. Nor were they to be 
commended for small works, using a coal producing valuable 
coke, for in such works an exhauster could not be applied ; 
neither was the management and employment of the retorts so 
careful as in larger establishments, conducted under intelligent 
and experienced supervision. An error had been committed by 
some speakers in supposing that clay retorts could be worked at 
& pressure of seven inches of water with more advantage than at 
lower pressures. Clay being a porous material, allowed the gas 
to transpire through its capillary passages, and hence it was 
better to work under a low pressure. Neither was it ordinarily 
correct to say that clay retorts would produce more gas than 
iron retorts, or gas of better quality. In fact, clay retorts would 
not evolve more, nor indeed so much, gas as iron retorts, if they 
were not, by the expenditure of a much larger quantity of fuel, 
sometimes worked at a much higher temperature than would be 
prudent with iron retorts. In many such cases, however, the 
additional quantity was obtained, not only at the expense of the 
illuminating power, but also at the expense of purity. 

Much has been said with respect to the supposed anomaly of 
the law of leakage through the substance of clay retorts—the 
quantity being found by experiment to be as the pressure, 
rather than as the square root of the pressure, This, how- 
ever, was no real anomaly, for the law of the transmission of 
fluids through tubes was well known to be represented by the 
formula F 


P « ar* + bv 
n which P represented the pressure, v the velocity, and a and } 


| upwards, the immersion of the after end rapidly increased, With 
| coarse pitched screws the actual was less than the calculated 
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two experimental co-efficients. Now when the motion was 
minutely slow, as it always was through capillary tubes and 
porous substances, v* became indefinitely small in respect of ¢, 
and consequently 


va Pp 

or, in other words, the quantity lost was as the pressure placed 
upon the retort. The same law obtained in the leakage of gas 
from mains, and hence, by mere observation, it was discoverable 
whether the loss was from a broken pipe, or from capillary 
apertures; because in the former case the loss under a given 
head P would be as VA P, while in the latter case it would be as 
P simply. 

In respect to the greater deposition of carbon in clay retorts, 
it was believed that this arose in a considerable degree from the 
decomposition of the gas transpiring through the substance of 
the retort ; this gas parting with its carbon while entering the 
highly-heated pores, which carbon then became left on the 
inner surface of the retort. 

The paper read was “ On High Speed Steam Navigation ; and 
on the Relative Efficiency of the Screw Propeller and Paddle 
Wheels,” by Mr. Robert Armstrong. 

The first part of the paper was devoted to the consideration 
of the circumstances which appeared to limit the maintenance of 
higher speeds than were now attained by steam ships, in deep 
sea navigation, and the causes which had hitherto prevented the 
asserted high speeds of steam navigation, on the American rivers, 
from being attained in England. 

It was remarked, that it was of primary importance in calculat- 
ing the velocity of steam ships, to “separate the performances of 
the machinery from the question of the form of the vessel,” for 
it was believed that the increased effective power of the engines 
had been completely neutralised by the theory of the sharp 
water line, and that the speed which had been hitherto attained 
was not due so entirely to the skill ofthe naval architects as had 
been asserted. Where great speed had been obtained, it was 
shown that it was always with a proportionately sinall midship 
section, augmented length, and increased steam power, above the 
ordinary proportions of other steam ships. 

It was argued that the propelling power was as the square of 
the velocity, and not as the cube, which was the prevailing 
opinion, and that the formula based on this law, and on the fact 
that one effective H.P. was required for one square foot of mid- 
ship section, to produce a velocity of 10 miles per hour, would 


= 


2 
a 


, 2 8 T.H.P. x 100 
V* (in miles) = ™~ yi. Section. 

It was shown that the actual speed of sixteen out of twenty- 
nine screw steamers was within 10 per cent. of the speed caleu 
lated by this formula, the results being given in a table, in which 
the midship section, the indicated horse power, the actual speed 
in miles, the pitch of the screw, and the number of revolutions 
per minute were given. Variations from the formula aight 
arise from imperfections of the engine, the form of the propelier, 
and the immersion of the vessel. The midship section was not 


screw steamers, and at velocities of thirteen miles per hour or 


speed by the formula, It was suggested, that the “angle from 
the axis of the screw” would be a better expression for the 
pitch than that now adopted. 

The report of the trial of the French war steamer Charlemagne 
was quoted in support of the author's views. With two boilers 
there was an expenditure of 3,064 1b. of coal, to propel the 
vessel at the rate of 8 miles per hour, and with three boilers 
the consumption was 2,659 lb. of coal, to attain the same speed ; 
whilst with four boilers, and a consumption 5,733 lb. of coal, 
the speed was 10-9 miles per hour, According to the square 
theory, to attain a speed of 109 miles per hour, with two and 
three boilers respectively, would involve an expenditure of fuel 
as shown in the following proportions :— 

Ib. 

2: B.064:: 





Ib. 
Rs: 3,064 :: 
and 88; 2,659: : 





whereas the actual consumption with four boilers for a speed of 
10°9 miles per hour was, as before stated, 5,733 1b. the midship 
section being in both cases nearly equal. This report also showed 
a saving of fuel of 4 tons per day, by increased boiler space. 
It was stated, that in sea-going steam ships, 5 1b. of coal per 
diem might be taken as the consumption of one effective H.P. 
It was remarked, that the system adopted in the French Navy, 
of recording, in minute detail, the results of the trials of their 
steamers, was to be commended, and that it was one well worthy 
to be extended to this country, as it could not fail to be of 
essential service in the improvement of naval architecture. 

From the arguments adduced, the author concluded :— 

Ist.—That in the separation of the performances of the 
machinery from the question of the form, in calculations of 
velocity, the duty of the naval architect was merely to provide 
the requisite displacement at which the vessel might float, with 
the proposed immersed midship section, and to show the sta- 
bility, the strength, and other properties required in a vessel, 
all considerations for velocity being entirely the province of the 
engineer. 

2nd.—That the rate of sailing between two ve with an 
equal moving power in each, did not depend on the form of 
water-line, but entirely on the area of the greatest section to 
the line of motion. 

3rd.—That displacement in the line of direction did not 
materially add to the resistance ; and 

4th —That the friction between the sides of the vessel and 
the water need not enter into any calculation, for any required 
velocity. 

It was asserted, that the requisite principles were not fulfilled 
for the maintenance of higher speeds that were now attained 
by steam ships in deep sea navigation ; and that the length of | 
the vessel was the most important element for this purpose ; 
a comparison being drawn between H. M. 8, Yacht Fairy 
and the Himalaya, the speeds of which were nearly identical, 
whilst the other proportions were very dissimilar, as the latter 
was 3 times longer, had 20 times the displacement, and yet had 
only 5) times the power of the former. It was believed that 
an increase of 200 feet in the length of the Himalaya would 
be advantageous, as it would enable 2,000 tons of extra cargo 
to be conveyed at the same velocity ; and by doubling the present 
power on board, a speed of 22 miles per hour might be obtained, 
with an increase in the consumption of coals of only 300 tons, still 
leaving space for 1,000 tons of cargo, with the same immersed mid- 
ship section. If a further extension of length of 200 feet was 
made, the displacement would be increased three times, and | 

















225 
the power being similarly increased, a speed of twenty-seven 
miles per hour might be obtained, and the distance from 
Liverpool to New York would be accomplished in five days. 
The proportions last indicated were, it was thought, very similar 
to those of the New World, one of the most recent of the 
American river steamers. It was shown from Admiralty 
records, that the four vessels having the largest proportional 
displacement to nominal horse-power, and also to the midship sec- 
tion, were the most eflicient for speed ; proving that the midship 
section, and not the weight, was the sole basis for calculations 
of velocity, and that displacement in the line of direction did 
not increase the resistance. It was believed that the Great 
Eastern steam ship, now building, would be propelled at the 
rate of 18 miles per hour, if the engines worked up to the same 
indicated horse-power as the Himalaya, and that ten tons 
would be conveyed at the same speed aud cost as four and half 
tons. 

When the fact was received, that the midship section was the 
sole basis for calculations of velocity, the best form of waterline 
could soon be decided, aud the stability, and other requisite con- 
ditions in the construction of vessels, could be established. 
Then with a form of vessel increased in length amidships, with- 
out the risk of that continual change which had existed during 
the last twenty-five years, and which was a strong proof of the 
absence of established principles in naval architecture, machinery 
could be most profitably employed in the building of ships. 

In the second part of the paper the relative efficiency of the 
screw propeller and paddle wheels, when applied to vessels of 
identical form, tonnage, and steam power, independent of the 
use of sails, was considered. For this purpose the trials of the 
Himalaya, a screw steamer, with the Atrato, a paddle-wheel 
steamer, were referred to. The engines were valued by their 
efficiency, £50 per nominal horse-power being taken as a basis 
for testing their economy, the consumption of coal per effective 
horse-power, and that required to propel one ton of displacement 
a given distance were calculated, and the efficiency of the vessels 
for velocity was tested by a common standard of resistance. 
From this it resulted, that -- 

Atrato. 
£3210 


Himalaya. 
£25 12 0 





Value of Engine per Effective H. VP 


Consumption of Coal per Effective H. P. 5°5)b. 63 Ib. 
One ton of displacement carried one mile by +146 Ib “181 1b. 
Ratio of Actual Rate to Rate give by 

Formula — 100 3 


The engines of the Himalaya were therefore twenty per 
cent, more efficient than those of the Atrato, the consumption 
of coal was fourteen per cent. less, the displacement carried bore 
about the same per centage, and the efficiency for speed in 
these two examples was, that the paddle wheel was seventeen 
per cent. less than the screw propeller. 





LAW PROCEEDINGS. 


SPRING ASSIZES,—NORTHERN CIRCUIT,—YORK, March 


Crown Court.—( Before 


13. 
Mr. Justice CROMPTON). 


wounded Thomas Maugham 


Davy ry, aged 23, was indicted for havi 
at Bradiord, on the idth of November last, with intent to do him grievous 
bodily harm, 

Mr, Blanshard and Mr. Shaw prosecuted; Mr. Campbell Foster defended 


the prisouer, 

t avpeared that the prosecution was instituted by Mr, 1 aylor, a millowner 
Baildon, near Shipley, whose workman Thowas Maugham was. In his 
mill at Baildon, Mr, Taylor introduced an improved system of working his 
looms, called * the two-loom” system, under which one man was enabled to 
work two loom Under the «ld system a man could only work ove loom, 
The new system being calculated to throw a great number of men out of em- 
ployment was very unpopular among the workinen working in the mills about 
Shipley, which is very near Baildon, aud, in consequence of his not being able 
to obtain workmen in Shipley who would work under the new system, Mr. 
Taylor was compelled to seek for labour three or four miles off in the neigh- 
bourhood of Manningham and Braditord. This state of feeling having led to 
many collisions between his workpeople and the Shipley men Mr, Taylor 
closed his mill at half-past 5 instead of at a quarter-past 6, like the other 
millowners, that his men might be enabled to get out of the way before the 
other mills turned out their hands. Ou the Mth of November last, while 
this strong feeling was existing, Mr. Taylor closed his mill as usual, and the 
prosecutor and three other of his men were going together towards Manning- 
ham, followed by some other of his workmen, When they saw a body of 50 or 
GO men in the road betore them, armed with sticks and hedge stakes, who 
with loud threats at the “ two-loomers” set upon them and beat them un- 
iully. ‘The prosecutor endeavoured to get past them by clinging to 
und keeping his back towards them, but he was kuecked down and 
severely beaten about the head, which was cut in several places, He bled 
very much from his head, and was otherwise severely injured, The prisoner 
was one of the men who struck him. He could not recognise any of the 
others. After the crowd had dispersed the prosecutor was assisted home by 
some women, and was then taken to the Bradiord Lativrmary, where he re- 
mained under the doctor’s hands seven weeks. Atthe expiration of that time 
the prisoners and others were taken into custody, and the prisoner was iden 
tified by the prosecutor as one of the men who had struck him, He was 
corrohorat in this statement by two men uamed Smith and by a man 


at 


























named Blaydes, who were with him, and who saw him struck, and were 
themselves struck by the prisoner, It was a tine frosty night, with a rising 


moon, and they were quite certain the prisoner was the 
The jury, after some consideration, found the prisoner 








suiity. 





His Lorcship, in passing seutence, said, the case Was a weostimportant one. 
It was not to be borne that workmen should band themselves together, and 
by threats, menaces, and violence, should intericne with the feedem of 


action of other workmen and masters who chose to work on a different 

ystem to that which they approved. In a manuatacturing country like this 
such an oflence Was @ most serious one and not to be tolerated. The pro- 
secutor had been most severely injured, and there could be no doubt that the 
prisoner was one of the parties who had injared him while acting and taking 
part in these outrageous and lawk cedings. The sentence of the 
Court was that he be imprisoned for 1d c mnths with hard jabour, 


+ pre 
lendarh 





METROPOLITAN BOARD OF WORKS. 


The ordinary meeting of the Metropolitan Board of Works was held un 
Friday, at the Guildhall, Mr. J. Thwaites in the chair, 

IMPORTANT APPROACHES AND NEW STREETS IN THE VICTORIA PARK-ROAD, 

A deputation attended the Board from the vestry of Mile end Old-town, 
and the Board of Works for the Limehouse District, to submit plans and 
estimates for the formation of the Victoria Park-road approaches, The depu- 
tation was introduced by Mr, Snow. 

Alter stating the views which had led to the presentation of the memorial, 
it concluded in these terme 

“Your memorialists, therefore, humbly solicit the Metropolitan Board of 
Works to withhold their sanction to the projected street, commencing in the 
East India-soad, and to approve of the plans for making & new street—one 
irom the Stepney station, in the hamlet of Ratcliffe, to the Victoria park and 
Mile-end-road, and from High-street, Stepney, to the Globe-road,” 

This memorial was very numerously signed, 

ell (one of the deputation) strongly enforced the views of the 

nd said, thatat ameeting held upon this subject the free- 
ered voluntarily to give up the ground for the formation of the 
Globe-road, Which would give great additional accunmodation to a densely 
ted district of not less than 100,000 persons, 
Ski a member of the Limehouse Board, supported the plan as 
«d by Lord Dungannon to the House of Commons, 

moved, that the memorial and plan now brought up be referred 
mittee of Works and Improvements, Mr, Creliin seconded the 
motion, Which was put and carried unanimousiy. 
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Scorcn Farmers axp Guano.—The effect of the present high 
price of guano is reducing the purchases of the farmers around Edin- 
burgh in some cases from twenty tons to five tons on the year’s 
application, and the difference has to be invested in other manures— 
blood and wool and superphosphate. 
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Tus invention relates to an arrangement of the loom for weaving 
two or more distinct pieces of cloth at the same time by one loom, 
and giving to each piece complete and perfect selvedges, this being 
accomplished by employing as many reeds, breast beams, courses 
on the slay or lathe shuttles, and pairs of shuttle boxes as there are 
pieces of cloth to be woven. 
or front, and, with the shuttle boxes, are placed at different levels, 
parts of the warp and the corresponding eyes of the healds being 
also at different levels. Whatever may be the number of shuttles, 
only two picker sticks are used. | When two pieces of cloth are to be 
woven, in addition to the ordinary picker, an arm or rod projecting 
partly across the loom is attached to each picker stick, with a picker at 
the end, so as to strike the distant shuttle at the same time the other 
is struck, both shuttles being thus practically struck at the same 
moment. The length of the swells being so arranged as to counteract 
the diffesence of speed of the different parts of the picker stick, more 


GREAVES’ 


The reeds are placed in the same face 


| 


PATENT DATED 4TH JULY, 1856. 
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friction being given to the shuttle which is driven by the longer 
traverse of the stick when the pivot or fulcrumis below. When 
more than two pieces of cloth are to be woven, a corresponding 
number of long arms or rods are attached to each picker stick, and 
each piece of cloth is supplied with a weft motion, stop rod, temple, 
and all the usual requirements of a loom. 

Fig. 1 is a front elevation of part of a loom, arranged for weaving 
two pieces of cloth; Fig. 2 isan end elevation of the same; Fig. 3 is 
a detached view of the slay or lathe, showing the reeds, shuttles, 
shuttle boxes, pickers, and parts of picker sticks ; « the end frames of an 
ordinary loom ; 6, the crank shaft; c, the pulleys; ¢, the sword arms ; 
¢, the yarn beam ; f, the cloth beam: g, the starting and stopping 
handle; 4, the lathe or slay, having two courses or races/ and 4, 
with the two reeds 2 and m, and the shuttle boxes x, x!, ando, ol, 
placed at ditferent levels ; the shuttles are shown at p and q, the | 
picker sticks at », the short or ordinary pickers at s, and the long ! 


BLEACHING AND DEODORISING TALLOW, OILS, AND FATTY ACIDS. 








water and having a valve H fixed to the lower 
end, is attached. The valve can be so loaded | 
that the expansion of the materials in the tube, 
when it is heated to its working point, will not be | 
sufficient to lift it, provided the pump is not in | 
motion. _E, E, is the flue for heating the pipe D., | 
By means of a thermometer, constructed of a | 
number of substances, whose fusing points vary, 
the heat of the tube is measured and retained at 
the temperature best suited for the operation. 

Four holes, half an inch in diameter, and three | 

inches deep, are made in the iron jacket in which 

the pipe D, is encased, and into one or other of 

these tin, bismuth, lead, or nitrate of potassa, is 

introduced. When the pipe becomes hot, the at- 

tendant dips a straight iron rod into these, and, 

according as it sinks into the one or the other, he 
| tells whether the heat is 440 deg., the melting point 
of thetin; 510 deg., the fusing point of bismuth ; 
612 deg. of the lead; or 660 degs. Fahr., the 
| degree at which saltpetre is liquified. 

During the working of this machine care must | 
be taken that the heated pipe is kept quite full 
of the mixed liquid by means of the pump. 
Under these conditions the fat is decomposed in 

| 
| 








ten minutes, and the temperature, according to 
the nature of the material, may range from the 
melting point of bismuth to that of lead, although 
ahigher degree will not, in some instances, prove | 








THE accompanying illustrations show Tighlman’s process for bleaching, deodorising, 


and preparing tallow, fats, and oils, for making candles. 


Fig. 1 is a vertical section, and Fig. 2 is a horizontal section of the apparatus for carry- 


ing out the process. 


A is the vessel in which the fat is macerated with half its bulk of hot water to make 





detrimental. A vertical position is given to the | 
pipes to prevent that tendency of the fat and | 
water to separate, as it is necessary that both 
should be in intimate contact during the passage 
through the heating medium, The product dis- 
charged from the end of the worm H, is a solu- 
tion of glycerine in water and fatty acids, which 
are separated by subsidence in the receiving tank. 
In various oils and tallows there are two great 
constituents, glycerine and fatty acids, separated 
when exposed to certain degrees of heat and pres- 
sure, in the presence of water, In close vessels, 
like the one represented. The melting heat of 
lead has been found to be a very good tempera- 
ture to effect this object. The glycerine and fatty 
| acids are separated trom one another in vessel iH, 
| by subsidence, the fat acid is then washed with | 
water, and concentrated and purified. By distil- 





it into an emulsion; this is accelerated by the dise shaped piston B, perforated with ’ 
numerous holes, and moved rapidly by machinery to churn it. C is a force-pump con- , lation the fat acids may be further bleached and 
i i BD. The | purified. A little carbonated alkali, such as soda | 


nected to the vessel A, and used to drive the liquid through the coil of piping 
Jatter is made of iron; it is an inch in diameter externally, and only half an inch in- 
ternally, and is heated by the fire F. At the extremity of this pipe a worm G, cooled by 


| ash, is mixed with the emulsion in the churn A, 
and in order to prevent the action of an acetic acid 


| who invents an improvement should apply for a patent as s 


LOOMS FOR WEAVING. 
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arms or rods att; the arms or rods being attached to the picker 
sticks, and furnished with pickers at the ends, in order to act upon 
the distant shuttle, which in Fig. 3 is seen at g; u and v represent 
the bars or rollers for guiding the warp from the yarn beam to the 
healds w, the eyes of which correspond with the level of the reeds, 
as seen in Fig. 4; the breast beams are shown at « and 2!, over which 
the pieces of cloth y and z pass to the cloth beam /. It will be 
perceived that in this arrangement there is no space lost longi- 
tudinally between the reeds, and also by placing the shuttle boxes 
near the reeds as usual, and employing arms upon the picker sticks, 
the traverse of the shuttles is not longer than in a narrow loom 
adapted for weaving the same width of cloth, the shuttle p having 
to move from the box 2 to the box x1, and the shuttle g from the 
box o to the box o!, and vice versa, the arms or rods ¢ making up 
the distance between the picker sticks. 


that may be generated on the pipes D, D. The stearic fat thus 
obtained is made into those beautiful candles generally known by the 
name of sperm. Those which haye a hard crystalline appearance are 
the best. — Scientific American. 





New Savincs Banks Bitt.—The Government have introduced a 
bill to afford security to depositors of money in savings-banks against 
losses sustained through the insufficiency of the actual laws. |The 
bill empowers the National Debt Commissioners to establish savings- 
banks wherever they may think it expedient so to do, and to receive 
deposits of the small savings of the industrious classes of her Ma- 
jesty’s subjects. All the depositors in these new banks will enjoy 
the security of the Government for the full repayment of their 
moneys and the interest thereon. After the 20th of May next £100 


| will be the macimum of the legal deposits in savings-banks. Ex- 


isting banks may obtain Government security for their deposits on 
complying with the conditions laid down by the National Debt 
Commissioners. 

IMPROVEMENTS IN MouLpinG Merats.—In the Scientific Ame- 
rican of January 3rd, we published from THe ENGrNeer an illus- 
trated description of an improved method of moulding metals, for 
which a patent had been obtained in England by Mr. J. Downie. 
We have received a letter from George Peacock, of Canandaigua, 
N. Y., a practical moulder of much experience, who claims to have 
invented the same improvement for moulding pipes, and to have 
carried it into practice about eighteen months since, in the city of 
Cleveland, Ohio, in moulding the water pipes for that city, which 
pipes were cast vertically. ** His friends,” he states, ‘strongly ad- 
vised him; at that time, to make applications for a patent, but he 
thought the improvement was one of those things so hard to protect 
by a patent, conceiving that by so doing he would make known to 
the public an idea which was worth more than the mere mode of 
working it out.” We regret, for his own sake, that Mr. Peacock was 
governed by such reasons. This is not the age to keep improvements 
secret, as the best means of reaping personal benefit. Every man 

oon as 
possible, for, in all likelihood, if he endeavours to keep it secret for 
any length of time, some other person will invent the same thing, 
apply for a patent, and thereby acquire the means and authority to 
srevent the first but secret inventor from using his own invention. 
[r. Peacock says, “should Mr. Downie apply for a patent here, 1 
trust the Commissioner of Patents will be careful in the matter, and 
not grant anything that is known here.” If Mr. Downie applies for 
an American patent for his improvements in moulding, as embraced 
in his English patent, the Commissioner will be likely to grant it, 
and the Courts will sustain it. The patent law does not recognise 
any secret invention; this question has been decided in our United 
States Courts. We know an inventor who, by the advice of inju- 
dicious friends, was prevented becoming a rich man, by keepin and 
working a valuable invention in secret, and not patenting it. 1t was 
afterwards patented by another person, who has made an immense 
sum of money by it; our correspondent, in our opinion, has neg- 
lected the advice of judicious friends to his own great loss.—Scien- 
tific American. 
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THis invention consists, Firstly, in combining a “ gas regulator” 
with a “gas meter,” both being worked by the same water; that is, 
the water in the regulator is in communication with that in the 
meter. Secondly, the invention consists in arrangements which will 
render practically impossible the filling of gas meters with water 
above the correct level. This is accomplished by placing the orifice 
of a pipe on a level with the correct water level of the meter, so that 
all water poured in after this level is attained will overflow through 
the orifice of the pipe which leads into a chamber formed in the lower 
part of the meter. 

Fig. 1 is a front elevation of the “ meter,” with front plate supposed 
removed, and part of the apparatus shown in section; and Fig. 2 is 
a sectional plan of the meter box below the water level. 

In carrying the first part of the invention into eflect, the box or 
chamber a, usually formed in front of the meter, is enlarged, and 
divided into two parts by a partition 4, so as to form a “ case” or 
chamber ¢ for the “regulator.” One chamber may be considered to 
correspond in every respect to that usually formed in front of the 
meter, except that it forms a communication with the chamber for 
the regulator by a perforation or perforations made at the bottom of 
the partition 4, at b', so that the water in one can freely pass to the 
other. The regulator chamber is made water and gas tight, but the 
atmosphere is admitted into it by a small perforation in the upper 

art of the case or chamber at c', to allow the regulator to act un- 
impeded. The regulator chamber, or the water space surrounding 
the receiver, should be made as small as possible consistent with the 
perfect working of the regulator, as the pressure of the gas will force 
out water from the meter into the regulator chamber till there is a 
“head” of water in it equal to the pressure of the gas in the meter. 
When this is arranged, the little water required to form the head 
will not materially Jower the water line of the meter. In a square 
chamber the corners may be filled in by blockings w, as shown. The 
gas regulator shown is arranged so that the gas will pass through it 
before entering the measuring drum. The gas enters by the pipe d, | 
and follows the passages pointed by the arrows. The regulator valve 
e is placed in the upright pipe e! ; it is connected with the “ receiver 
J: This receiver surrounds another pipe g, placed concentrically with | 
the pipe e!. The receiver fis guided at the upper end by the spindle 
or stem e? of the valve e, which projects through the top of the 
receiver 7, and passes through a hole in a guide piece e®, fixed at each 
end to the side of the case or chamber. The lower end of the 
receiver f is guided by parts /1 (see Fig. 2), projecting from the 
interior of the receiver towards the pipe g. The receiver / may be 
prevented from turning, if desired, by a pin 2, secured to the upper 
part of it, and passing through a hole made in the same piece, &, 
which guides the spindle of the valve. These guiding arrangements 
leave the receiver f perfectly free to act upon the valve. The upper 
part of the pipe g is perforated with holes, so that when the receiver 
rests in the position shown in Fig. 1 (in which position the regulator 
valve is open to the full extent), the gas will have a free passage to 
the annular space between the pipe g and the receiver /. The manner 
in which the “regulator” acts is well understood, and the proper 
proportion and weight of receiver necessary to supply the gas at the 
pressure required will be readily ascertained by manufacturers of gas 
regulators. The gas, having passed the valve, descends the annular 
space between the exterior of the pipe e! and interior of the pipe g, 
and goes through a hole at g! (or a series of holes), leading into a 
pipe or passage d!, which conveys it to the usual entrance for the gas 











| to the bottom of this chamber m. 
| passage di, along which the gas flows from the regulator to the 








when entering an ordinary gas meter, that is, the gas box A of the 
valve, which prevents the entrance of the gas when the water gets 
too low in the meter. The valve shown, hl, is of the ordinary con- 
struction and arrangement, h? being the float. The progress of the 
as after it arrives the stop valve A! is the same as in ordinary gas 
meters. Cells or chambers may be formed at the lowest parts of the | 
&as passages, d and di, leading to and from the regulator for con- 
densed liquid, which may be periodically removed through a passage | 
communicating with these cells or chambers; each passage being | 
closed by a screw plug, the common expedient. 

The first part of the invention may be carried into effect, when the | 
&as 1s to pass through the meter before entering the “ regulator,” by | 





the following arrangements:—The gas may enter the meter in the 
usual manner, namely, directly into the box / of the stop valve. The 
communication between the pipe or passages d! and box h of the stop 
valve must be closed. The gas leaving the meter at the usual outlet 
orifice may be conveyed to the pipe d'. The stoppage at d: must be 
removed, and placed at the opposite side of the central orifice. The 
orifice gi must be closed, and another formed on the opposite side, | 
communicating with the pipe or passage d, which in this case would 
be the outlet pipe. These alterations, in other words, amount to 
breaking the communication of the pipes d and di, leading to and 
from the “ gas regulator,” and simply turning it round, so that the 
entrance and outlet orifice of the regulator will be opposite, and 
Jointed to the changed inlet and outlet pipes. 

_ The second part of the invention is carried into effect as follows :— 
J is the pipe, by which water is usually supplied to the meter; it 





descends nearly to the bottom of the chamber a, as usual, and is | 
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closed when the water is supplied for security by a screw plug j!, in 
the usual manner. / is a pipe, fixed with it upper end on a level 


| with the correct water level of the meter, shown by the dotted line 


kl, Any water poured into the meter after this level is attained 
passes down the pipe ’, which leads into a water and air-tight 
chamber m, below the chamber a and ec. The pipe & descends nearly 
d is a branch pipe from the 


meter. This branch pipe ¢3 descends nearly to the bottom of the 
chamber m, and the gas is made to descend this branch pipe ds. to get 
under a division d+, placed to obstruct the direct passage of the gas 
through the pipe di. The object of this arrangement will be seen 
hereafter. The dotted line m! shows the correct water level of the 
chamber m. The overflow of water down the pipe / will raise the 
water level, and obstruct the passage of the gas to a proportionate 
extent, the passage of gas being wholly obstructed when the water 
line in the chamber has attained a level above the bottom of the 
division 4, equal to the pressure of the gas in the passage di. The 
water level, /!, of the meter will not rise till the lower chamber m is 
full; and as in this case the meter will not allow the passage of gas 
till the surplus water is removed by taking out the screw plug mé 
(which is on a level with the water line m!), consequently it is 
practically impossible to fill and work the meter with the water above 
the correct level. When water is supplied in the proper manner to 
the meter, a screw plug m? is removed, and the water is poured into 
the pipe j, until it overflows at the orifice closed by the’screw plug m?. 
The chamber m, and arrangements already described, serves other 
purposes besides those already mentioned. The chamber m receives 


any condensed liquid from the pipe di, down the branch 5, and | 


from the gas passages ¢/, leading to the regulator, down the pipe ds, 
and also from the pipe é, through which the gas enters from the 
chamber « to the measuring drum. The pipe iis, in ordinary meters, 
closed by ascrew plug. All the pipes entering the chamber m are 
“sealed” by the water in the chamber, any depth of “ seal” being 
obtained by increasing the depth of the chamber. It may be here 


* | remarked, that when the chamber m is full, or when air in it does not 


permit the level of the water to rise, there will be a *‘ head of water” 
in the overflow pipe /, sufficient to force the water up into the pipes d3 
and d5, leading into the gas passages. It may be also remarked, that 
should the chamber m be by any accident without water, there will 
be no escape of gas, and if arranged as shown, all gas passing through 
the inlet pipe @ will be registered by the measuring drum. This 
arrangement of meter possesses another advantage: gas cannot be 
withdrawn from it by the removal of either of the two screw plugs j; 
m? employed, that plug used in the ordinary at the bottom of the 
pipe z, from which gas might be most readily withdrawn, being dis- 
pensed with in the improved arrangement. The “ regulator” before 
described is constructed generally upon the principle of “ regulators” 
now commonly employed, but it possesses, by its peculiar arrange- 
ment, important practical advantages. The guiding surfaces of the 
“receiver” and valve in regulators, as hitherto constructed, have been 
exposed to the action of the gas, which coats them with a tarry sub- 
stance that impedes the action of the valve. The “ regulator” shown 
in Figs. 1 and 2 has the guiding surfaces arranged so as 
to be removed from the action of the gas. The stem or 
spindle projecting above the “receiver” forms the central guide, 
and is exposed to the atmospheric air. The projections at the lower 
part of the “receiver” are exposed to the action of the water only, 
therefore it is only necessary, with this arrangement, to make the 
guiding surfaces of some metal that does not oxidise rapidly, to obtain 
a regulator lasting, and not liable to be put out of order. Regulators 
constructed in the improved manner may be used, detached, as simple 
regulators, as well as in combination with gas meters, in the manner 
described, and they may be worked by a “ seal” of water or mercury. 


| Fig. 3 shows a section of a detached regulator, arranged on the im- 


proved plan, which is intended to be sealed or worked with mercury. 
If water is used, the receiver and its cistern will only require to be 
made proportionately deeper. The cover and top of the “ receiver” 
are supposed to be removed. The casing is marked ec. The gas enters 
at ¢, passes through the valve e, descends through the orifice g', and 
passes out at the pipe d', in which a small pet cock d* is placed to 
draw off any condensed liquid which may accumulate. The valve 
seat is screwed into the casing. The stem or spindle c* of the valve 
passes through the receiver f, ashoulder being made upon the spindle, 
against which the receiver f is secured by a screw, between which 
and the receiver there is a leather washer, to make it gas tight. The 
upper part of the spindle passes through a hole in the piece e*, which 
fits sufficiently tight against the sides of the casing c, to hold the 
spindle e* central and steady. The lower part of the receiver fis kept 
central by the projections /i, as shown, which are as close to the ring 
g as possible, leaving the receiver f free. The guide piece e* may be 
dispensed with in the form shown, and another may be substituted 
as shown in dotted lines, which is supposed to be aitached to the 
cover. Other arrangements of guides for the receiver and valve than 
those shown may be used, and one long guide at the top or bottom 


may be made to answer for both top and bottom, and still keep the | 




















but the arrangement 
cl, a perforation in the 
* so that the 


| guide surfaces from contact with the gas; 
shown is preferred as the simplest and best. 
cover c*, to allow the air to enter and leave the “ case,’ 
receiver may have unimpeded action. 


BRAYSHAY’S IMPROVEMENTS IN BOILERS. 

PaTENtT DATED 23RD JuLy, 1856, 
| Tuts invention consists in arranging two or more rows of small 
| cylindrical or other shaped vessels one above the other, and con- 
nected by pipes, necks, or otherwise, so that the water and steam 
may circulate from one vessel to the other, and in conveying the 
flues between and around the rows of vessels, so that the products of 
combustion from the fire grate may be advantageously applied and 
distributed. 








Fig. 1 is a transverse section, and Fig. 2 is a longitudinal section of 
a boiler. «@, a, a, are three cylindrical vessels, forming the upper 
row; these vessels are connected by the pipes a! to the three cylin- 
drical vessels 4, 6, b, forming the centre row, and these vessels are 
connected by the pipes 6! to the three cylindrical vessels ¢, ¢, c, form- 
ing the lower row of the boiler; dis the fire grate, and e, e, the brick- 
work or seating of the boiler. The boiler is supported by the brick 
pillars ¢', and the beam e? in front, or in any other convenient manner, 
The products of combustion from the fire grate d pass along the flues 
formed by the rows of vessels a, b, and c, and by the brickwork at 
each side of them, as indicated by the arrows in Fig. 2. The water 
to be evaporated is supplied to the three vessels ¢ by the pipe e, and 
the steam is conveyed away by a pipe from the upper row. The 
vessels @ are shown to contain steam, and the vessels ) and ¢ as 
filled with water; the upper vessels @ may, however, contain partly 
water and partly steam. Each set of vessels above one another, 
marked a, 6, and ¢, is independent of the other sets, excepting the 
communications formed by the feed pipe and steam pipes; the boiler 
is therefore easily repaired, as one set of vessels can be removed with- 
out displacing the others. Lateral communications may be made 
between the vessels if preferred. 

In adapting this improved boiler for marine purposes fire boxes 
will have to be employed, and internal flues will have to be used in 
the cylindrical vessels, the fire boxes being connected to the lower 
row of vessels. If the boileris provided with a water casing the fire 
may be applied in the ordinary manner. 





New Pranoronrtes.—It is not often, we expect, that the cogitations 
of a locomotive engineer are directed to the improvement of musical 
instruments, but when so directed we may reasonably look for results 
“beyond the common.” Many of our readers are acquainted with 
Mr. Dewrance, who was for many years on the Liverpool and Man- 
chester and afterwards on the Irish lines, and they will be prepared 
to believe that, having invented a new mode of manufacturing piano- 
fortes, he has wonderfully,improved upon the old. “ Nothing like 
white metal” has ever been his motto, next to that nothing like iron, 
so he uses an iron instead of a wood frame on which to fix his strings 
(we are not au fait at pianomaking phraseology), in consequence he is 
enabled to use a much heavier wire, the iron frame bearing the in- 
creased strain, and the result is certainly extraordinary. The volume 
of sound is wonderfully increased, and there is a clearness and fulness 
about it which are quite absent in ordinary pianofortes. It appears, 
too, that as the iron frame and the wires expand and contract equally 
with changes of temperature, these pianos seldom or never require 
tuning after having been once brought to pitch. If any of our 
readers are in want of good pianos, therefore, we recommend them to 
visit the depot in Soho-square, and form their own judgment ; and we 
feel sure that the result will be, that they will, as we have already 
done, patronise “ one of ourselves.” 
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LETTERS TO THE EDITOR. ene en p progggen F — = a —— 

: ai air throug e workings, sufficiently | 0 0 

We do not hold ourselves responsible for the opinions of our | enaiiletie wove 40 respire, leat ps Rigi dilcks of pn 8 off 
Correspondents. the deleterious gancs. 

ne The quantity of air required for this purpose varies from 

VENTILATION OF MINES, 5,000 to 200,000 cubic feet per minute, according to the size and 

requirements of the mine. ‘The latter quantity would fill a space 

60 feet long, 60 feet wide, and 60 feet high, and this is with- 
| drawn every minute and its place supplied with fresh air. 

There are always two openings from the surface (either two 

pits or one pit divided by a partition into two divisions), and 
| connected at the bottom. Down one of these the air descends, 
it is called the downcast shaft, the other is called the upcast 
shaft. 
The air is withdrawn by rarefaction in the upeast shaft, by 
means of a large furnace placed near the bottom of it, and the 
fresh air rushes down the downcast to supply the vacuum, It is 
diverted into the various roads and faces by means of doors, 
stoppings, &c., and the quantity is regulated by the demand 
(for there is no practical limit to the quantity of air which might 
be sent into mines by increasing the number of pits, furnaces, 
and air passages), so that a well-conducted mine in everyday orde1 
isas safe as anything can be made; but when, from any unfore- 
seen cause, an accumulation of gas or other source of danger 
creeps on, or a fall of the roof or other casualty may happen to 
drive it out upon the unsuspecting workmen, then a catastrophe 
takes places, burning those with whom in comes in contact, ana 
by destroying the ventilating arrangements the pure air cannot 
reach the survivors, who are in their turn too often destroyed 
by the choke-damp formed by the explosion. 

The quantity of gas given out by some mines is said to be 
4,000 eubic feet per minute, but this an extraordinary quantity. 
Still it will be seen that it is possible for a fall of the roof to 
dislodge 10,000 or 12,000 feet of gas, which the existing 
The reason for placing the fire in these situations is, that it | mode of ventilation cannot provide for, and it is not at ¢ 
may rarify the air and make it ascend the air-shaft; but it only | likely, so long as the present system of ventilation exis 
rarifies this air for. a short distance up the shaft, when all rari- | it is difficult to point out a better—we may expect explosions in 
faction ceases, as the air pooses up the cold shaft. Thus the | coal mines. 
effect at first produced is destioyed, and the air falls back again The description given above is only one system out of very 
into the pit. No wonder, then, that this plan does not insure | many, but the principle is the same in them ll. 
safety where the current of hot and cold air may be discovered. Glasgow, 14th March, 1857. \y ILLIAM Moore. 

Now let us ask whether there would be any difficulty in laying 
pipes (constructed so as to be able to regulate the perforations in COLLIERY EXPLOSIONS. 
them) into the general thoroughfares in the mines. It the Srr,—The insertion of my last letter leads me to hope that you 
mine contained as many cubic feet of foul air as would fill St. | will afford me space for a few lines more on the subject of 
| aul’s ¢ athedral, it would occupy a short time only to empty colliery explosions. 
it by a pneumatic apparatus properly constructed ; and once I trust some of your mining readers will give me informa- 
emptied, by continuing the operation, the mines would be kept | tion on the following questions: When a Davy lamp is burning 
free from all foul air, and filled with fresh air. It would also | jn an explosive mixture of hydrogen and atmospheric air, does 
take and carry away whatever foul air emanated from the | the flame of the lamp increase in size, or does i¢ burn more or 
goaves. But this must not be sent up the air-shaft as it now is, | Jess brijliant than in common atmospheric air ’ 
for it would only be giving(the foul air an opportunity of return- It is also of importance that it should be ascertained if the 
ing through the seams of the mines, but it must be carried to the | flame of a lamp is capable of cousuming the hydrogen in 
top of the mine through closed tubes. ee its immediate vicinity, even if the gas is not in sufficient quantity 

The whole scheme, therefore, which I propose, is simple and | so as to cause an explosion. 
easily carried out. It has the advantage of having no fire or I am strongly of opinion that a lamp may be so constructed 
flame to effect its obj ct. No condensation can cause it to | and placed in the workinus of the mine eo.ax to consume the cas 
fall back again into the mines, for once” having been drawn out as it is generated from the seams of coal. 
by the pneumatic apparatus, the mine is filled with pure air, Another question for consideration is, whether the gas is 
Surely, then, since to construct and apply such an apparatus as | suddenly generated in large quantities, or whether it is gradually 
is here mentioned requires no great skill or expense, the destrue- tcsmed. tu the oun Ge & ia hardly possible to provide a 
tion of life at the present rate ought to demand imperatively remedy, in the other science will soon discover one. 
that the plan should be adopted or something better, if it can Radcliff, near Manchester. W. R. 
be done. ‘To publish it should insure its application, because it an 
cannot fail of success, any more than a brewer could fail in 
emptying one vat into another by his pump and engines. RECTIFICATION OF THE CIRCLE, 

9, Portland-place, Wandsworth-road, G. R. Boorn. Sir,—As Professor Gibsone does not appear to be forthcoming 

12th Mareh, 1857. with the original solution given by Mr. Walker of the above 
cas problem, I beg to offer a copy of it, in order that your readers 
Sir,—I1 perceive some of your correspondents writing on this wed Judge a a ated hd Mr. W peg Pegi ete ; 
subject, who are evidently unacquainted with it. 1 purpose, nesmearge oe ae ee effected a solution of this “ celebratec 
ss . - ton : roblem. See Fig. 1.) 
therefore, giving a few general details of the difficulties to be ay ( 5 
surmounted, and the method now adopted for meeting them. 

The average depth of coal pits is about 80 fathoms to the 
coal, which is found in beds from three to six feet, and rising 
one in eight. 

The pit is placed at the dip of the field of coal intended to be 
worked, so as to work all the coal 500 yards to the rise and 500 
yards on each side of it, or about 100 acres. 

The coal is excavated regularly on each side and to the rise, 
and roads are laid on each side from the shaft inwards through 
the open space, with branches to suit the loading of the coal 
conveniently, walls of stone and temporary supports of wood 
being put up to prevent the roof coming down. By and by, how- 
ever, as the excavation becomes larger, the roof shows symptoms 
of yielding, and weighs heavily upon the pillars, until at length 
it fairly comes down, the roof resting on the pavement, or upon 
any débris flung into the vacuity, crushing the buildings and “hb is the centre:+d = radiusofacirele: md — half id: make 
pillars so that is requires to be blasted down with gunpowder | the angle b md = 90°; produce 6 m to a, making im .« = md, 
where roads have to be taken through it. If the roof is good, | and let the angle « 6 p = 4 times the angle x b d = 120°; 
that is, compesed of hard materials, it bends (not breaks), so | make & p = m d join p .w, and make the angle « b q = 90°. 
that it forms the hypotheneuse of a right angle triangle, whereof | Now, if 6d = 100,000, Sir W. Hamilton says, the sides of 6 pq 
the floor is the base, and the seamfof coal is the perpendicular + 2bd = 312484 of bd,and the sides of «q b = 3°14626 of 
the hypotheneuse is ustuilly fifty yards long, and the space stands bd, and the sum of the lines in the two equations, minus bq = 
partially open. 6-27110— 36602 = 590508 of bd. Now, the circumference of a 

If the rvof is very stvong it does not subside so gra lually, but circle, minus 5 90508 of hd BS7811 of b d, 80 that, to make up 
comes away in irregular bursts when it is no longer able to | a straight lines one equal to the whole circumference, a straight 
sustain the weight of itself; and in this case the vacuity is | line greater than b q and less than b p, and compared with 
often much greater, sud seldom so completely collapsed as in | “wnbers — 37811 of bd is yet tobe found. Therefore, with p as a 
the first instance. ceutre and radius, p 4 describe a cirele—produce 5 q to the 


In addition to water, whieh has to be pumped up, and | cireumference at jf, and make the angle ) f z the two angles 
machines which have t» be constructed for raising the coals, the | p 2, 6.7 p 130° (should be 135°), make fz = the difference 
following difficulties have to be provided for: between bq and / p, or = the difference between bd and bm, 








S1r,—From an observation in your paper respecting the present 
mode of ventilating mines, and the proposition I have named 
for an improvement in the mode, it appears that I must be 
either misunderstood, or I could not have been sufficiently 
explicit in setting forth the alterations I propose, since my plans 
differ, as far as it is possible for two things to do, when com- 
pared with the present practice. I have before me at this 
moment the drawings of the workings of the Lundy mines. 

The difference between my plan and that in practice at the | 
above mine exists in the following essential particulars :—First, 
I propose to have no fires in the mines, nor in the shaft, because 
I argue it cannot be politic to make a huge fire in or neara 
gunpowder magazine, and I think it as great a mistake to have 
one ina coal-pit, where the fire-damp is in abundance. That 
plan may be called a theory which has never been tried ; but 
it is no theory, that a spark will light gunpowder, and a 
fire, by the like law, will explode fire-damp. The plan I propose 
has ,safety in it, then, so far, Lyell and Faraday have given 
some explanations and instructions for regulating mines pos- 
sessing foul gases, but they have fallen inte errors, and fettered 
their plans by the precedents in use in coal mines, and thus 
their plans are nugatory. 

Secondly. To think of drawing the foul air out of a mine by 
an air-shaft as is now the practice, by placinga fire at the foot of 
the shaft, or by suspending it in the shaft, is fallacious, and 
proved to be so by the sore disasters which are occurring almost 
daily, and which will continue to occur until a remedy is found 
and the plan changed. 
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_ Ast. Atmospheric sir has to be provided for respiration and | and join z 6, then the straight line 6 w, which was to be found = 
lights. 137811 of hd andh w + bw + 4 p+ 4 pt b q+ 2bda” 
difference between this sum and the trwe circumference), 


2nd. Carburetted hydrogen (fire damp), which exudes from the | (+ the 
coal and fills every va tity must be got rid of—this is always | “is the cireumterence of a circle whose radius = 6d. Pro- 
dangerous ; but the vreatest source of danger is when heavy | duce 2 f tothe circumference at a, join @ 6, and make the angle 
falls have taken place in the vacuity or gob as it is technically | bwe O° then the triangle f 6 « is similar to the triangle 
called, and the gas is into the places where the men are ;ob pez and 4 f=b un, therefore, St must be exactly = the 
working. | difference betwen b dand bf; forif bf +7 « be less than bd 

Bra. Carbonic acid or choke damp, = radius, b w, together with the sum of the other straight lines, 

Regarding the first, 100 men require 10,000 cubic feet of | will evidently be less than the circumference of the circle that 
fresh air every minute; of the second, Sir Humphry Davy | j 














to him, since he has only found and determined the length of 
the single line 6 w, having taken the remainder ready “cut and 
dried” from the labours of Sir W. Hamilton. 

In the next place he assumes that the circumference ofa circle 
is equal to 6°28319 its radius, and finds by subtraction that the 
difference between this and the lines given by Sir W. Hamilton 
is = °37811 times the radius. If, therefore, says “ W. E. war 
we can finda line = this difference, the question is resolved ; 
but two difficulties arise here—tirst, 6°28319 6 d cannot be proved 
= the circumference, but it can be proved unequal, and, there- 
fore, all deductions depending upon its equality can be proved 
untrue. Secondly, the line 6 w cannot be shown = °37811 times 
bd, but it can be shown = ‘3777866 times b d, and, therefore, 
even admitting the first hypothesis to be true, the line } w is not 
equal to, but falls short of the difference sought, and to find the 
line that is equal to this difference we must either alter the angle 
6 f z or increase the length of fz, either of which is fatal to the 
“ingenuity” of Mr. Walker’s combinations and the “sublime 
simplicity ” of his geometrical construction.” 

Thirdly, finding that, at least, a show of ratiocination was 
requisite to give colouring to what professed to be a geometrical 
solution of the problem, he adopts the reductio ad absurdum, 
but without attempting to educe any conclusion from its use, 
since what he attempts to prove by it was previously shown to 
be true by construction, but the climacteric ‘‘ Because and 
Therefore,’ with which he concludes it, is so new, original, and 
unique that Iam not surprised to find a learned professor lauding 
him for simplicity, though he might have left exactitude out of 
his panegyric. 

But what might appear a coincidence of thought, the “ modifi- 
cation” which the learned professor claims as his share of the 
“little wonder” suggested itself to me, when I tried to test, 
numerically, the approximation at which “ W. E. W.” assisted 
by his gatherings from Sir W. Hamilton had arrived. 

As the modification, however, only required a diameter to be 
drawn from the point f, and the line x continuing to meet it, 
thereby bringing the triangle 6 a d within, instead of without 
the circle, I shall not contest priority of claim, although it was 
made almost immediately upon inspection of the demonstration 
which I cannot but think was published before it was submitted 
to the professor, or he would certainly have lopped off some of 
the excrescences I have pointed out. 

As the numerical calculation embodied in the demonstration 
may be of interest to many of your readers, I enclose a copy 
(see Fig. 2) of that at which I arrived when the problem was 
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first given in the Birmingham Daily Press, and from which will 
readily be gathered my reason for not questioning the truth of 
Professor Gibsone’s calculations. 

From the centre p, erect the perpendicular p 7, then the tri- 
angular s p 7 is similar and equal to s 4 f, and the angle s r p= 
4 E 8 30°; therefore, (Eue, i. 13) the angle pre= 180 — 30 
= 150° ; also, pr=bf=bm=r wx, hence the triangle x pr 
is isosceles, and the angles at the base are equal (i.5). .*. 
“is: — = 15°=anglepxrr=pwrh, But the angle pb xis by 
construction = 120°; hence (i. 32) 180° —(120°4+15°) = 45° 
=angleb px. Also the angle b p q is by construction = 30° 
therefore b q p = 180°—(45°+30°) =105°. Lastly, b f 
and the angle f + m = 90° by construction ; therefore, = 
= 45° = h fm, and 90° +45° = 135° _ 4 fz. Then, by trigo- 


; 















nometry— 
Log. /'s 100000 50000000 | To find » x, Log. 50000 4°6989700 
Sin, bs J Gu 9°9375306 Sin. 60 9°9375306 
Leg. 47 86602.54 — X4 

Sin, 15 
And sa bf+re 186602°54, and 
8 50000, Log. p * 167303°28 52235044 


To find 4 y we have 180° —105 = 75° = supplement of the 


angle bq p. 
The sum of the lines thus found 





Log. 350000 4°6989700 | divided by 1060000 is— 
Sin. 45 98494830) T8660" 34) 
————— | js “S0v0000 © triangle s p x 
154845501)» 16730328 9 
Sin. 75 99849438 | 3 pb 1*5000000 triangle p b 
by “3660254 





Log. 36602-54 


5 9050836 times fs. 








To find 6 w, we have by construction, b f + fz=fs= 
100000 and 4 f—fz=bf—(fs—bf) 73205°08, and the 











sum of the angles at the base 4 2 of the triangle 4 f 2=180° 
~135° = 45°—therefore, by trigonometry— 
° . ° ‘ 45° (fzhb— fbz) 
bf + fz: b6f—fz:: tan. - = S2 Sas = a 
Log. 73205°08 = 4°8645411 5° 38’ = angle fb: 
Tan, 22°30° = 9°6172243 2?’ = e pow; and 
aii caidinietit 180° — (45° + 24° 22’) = 110° 38’ = bwp, the 
144817654 supplement of which = 69° 22’, hence we have 
Log. 100000 = 5 000000 
Tan. 16° 52’ 94817654 
Log. 50000 46989700 
Sin, 45 98494850 and finally 5-90508°36 + *3777866 = 








145454050 

9.9712084 = 62828702 times fs, which, to be equally 

Log. 3777866) ~~ ch correct with the generally received ratio, 
8 PO} 4:5772466 should be 62831852 times y's 











What the learned professor means by avoiding the inaccura- 





‘ depends upon that radius, and if bf +f z be greater than the 
says:—“When one part of fire damp was mixed with under 


. | radius, bw + the sum of the other lines will evidently be greater 
four parts of air it burnt, but did not explode. The mixture of | ‘han th % 
one of gas with from four to eight, grew gradually more explosive | radius, 6 d, but Because the angle b f a=b p « and fz 
aud attended with noise. One of gas, with 10,1 Ll, i3, and | the diference between bp and bq and b 74. f2=bd,th radius, 
14 of air, the candle burnt with enlarged flame, but without ex- | THEREFORE, bic + ba bap + hp + bq +2 bd, will be 
ploding ; but a gradually diminishing ratio was produced, as far | exactly equal fo the eireumference of «@ circle whose diameter 
as thirty of air to ene of gas. ‘he most explosive inixture bhd+bf +f2r ; W. EL W. 
seemed to be one to seven or eight of air. ; : 
One part of carbonic acid gas will destroy the inflammability 
of seven parts of a carl.uretted hydrogen explosive mixture and 
one part of nitrogen, six parts of the same mixture. | 
Of the 3rd. It cannot be respired, and destroys life. 
According to the present practice these difficulties have been 











geometrical deduction is, that although Mr. Walker claims hav- 
ing solved the problem of the “rectification of the circle,” and 
has made that claim determinate by “ entering it at Stationer’s 
Hall,” yet his own demonstration clearly shows that if there be 
any merit in the matter at all, a very small portion of it belongs 








circumference, whose length depends upon the same | 


Now, the tirst thing worthy of note in this specimen of modern | 


cies of protractors, T squares and parallel slides, I really cannot 
comprehend, as I am not aware that any, or all, of these are used 
in practice to find the length of a circumference ; but I am cer- 
tain we should run less risk of error by adopting the ordina:y 
approximate ratio, and taking it at once from any scale of equal 
| parts, than to go through the evolutions of constructing a figare 
after the formula given by him, or W.E.W., and then addins the 
accumulative straight lines. aad 
I observe in your impression of the 6th, that one of our civil 
engineers has fallen into the same track with W.E W., but if an 
approximate combination of lines that shall equal 3°1416 times a 
given line be the subject sought, the following is a more simple 
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method than either of these given (see Fig. 3), and is more 
accurate than the one, though not so much so as the other. 


Na 
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On the diameter of a circle erect an equilateral triangle abe, 
from two of the angles draw ad, cg, intersecting at f, divide fg 
into two equal parts at the point ¢, then the three sides of the 
triangleac + ab + be, together with ge, is equal to 3°1443375 
times a4. All this is simple enough, and a thousand other me- 
thods may be taken, giving perhaps more accurate results, but 
after all this exercise of ingenuity, unless we can prove that our 
result is equal to the curved line a d i, the “ rectification of the 
circle” is no nearer a solution than it was when De Lagny gave 
it up in despair. Tue OLp ENGIne, 

London, March 16th, 1857. 





Sir,— In reply to a correspondent who has commented 
upon my rectification of the circumference of the circle, I must 
beg to state (in order to obviate any idea of plagiarism) that 
“W. E. W.” and myself are one and the same person. Objec- 
tions against the mode of discovery, or the analytical character 
of the proof are futile. The problem must be judged by the 
merits of its result. By a slight alteration in the diagram, I am 
now enabled to approximate to within one hundred thousandth 
part of the diameter. W. FE, Waker. 


14, Newhall-street, Birmingham, March 10th, 1857. 


THE CRANK. 
Str,—As I find “ Goose-Quill” yet persists in asserting that my 
diagram, Fig. 1 (p. 29) is wrong, I will now, with your permis- 
sion, prove its accuracy. : 

In diagram, Fig. 3, let ¢ dand ¢ g represent the piston and 
connecting-rod; then will @ c¢ represent the direction of the 
steam pressure, and g c the pressure compressing the connecting 
rod. But as two pressures, unless they are equal and opposite, 
can never produce epuilibrium, we introduce a third (by using 
guides). As the guides are parallel to the piston-rod, they can 
only offer resistance square with it, which fact will be clearly 
seen by supposing a guide-wheel to be used instead of a block. 


Draw c f and d e square with ¢ d, and continue the line 
gctoce. 
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I will now prove by the principle of virtual velocities, that if 
the three pressures dc, f c, and g ¢ keep the point ¢ in equili- 
brium, and the first be equal to ¢ d, the second will be equal to 
de, and the third equal c e, as I have before asserted. 

This principle may be thus stated :—If two or more pressures 
acting on a body, keep it in equilibrium, and a small disturbance 
takes place, the algebraic sum of the products of each pressure 
into its virtual velocity is equal to zero. 

Let the point ¢ be displaced in the direction ¢c e, and over a 
small spacec s; draw r s square withe d and s¢ square with 
c f, then arecr,c 8s, andc ¢ the virtual velocities of the pres- 
sures dc,g c, and fc; alsoc r, and ct, are positive, and c s negative. 

If, therefore, the point ¢ is in equilibrium, we have 
d exe rxfcx e t =yexecs=o. As the triangiesc d ¢ and 





¢ r 8 are similar, their sides are proportional; thus if 
cd : e ce 

-=c 7, then will ad =r s or ¢ ¢, and =c 8s; but by con- 
“ ab i 


struction, the triangle c de is a right-angled triangle, and we 
get ¢ d*+d c*=c e*; by dividing both sides of this equation 
by n, we get cd+cr+dexc t=cexcs; thereforec dxc r+ 
d ex ct—cexe s=o. Consequently the point ¢ will be in equi- 
librium, when g ¢ the pressure compressing the connecting-rod, 
is equal to ¢ ¢, and ¢ f the pressure on the guides, is equal to d e, 
the pressure on the piston being equal to c d. 

Thus we find in all cases where the connecting-rod makes an 
angle with the piston-rod, the pressure on the former will be 
greater than the pressure on the latter, e e being greater than 
¢ d. Again, when they are ina line with each other, the pres- 
sures are evidently equal. 

Therefore, in all positions of the crank, the pressure on the 
connecting-rod is either equal to or greater than the pressure on 
the piston-rod, but never less, as stated by “ Goose Quill.” 

It is almost needless to add, that the radial and tangential 
pressures (given in diagram, Fig. 1, p. 29) can be proved in a 
similar manner. 

Before leaving this subject, I wish to point out a few errors 
committed by the “ Old Engine” in this discussion. 

He says in his letter (page 8), “There is and must be a loss 
arising trom the fact of the power being compelled to act at an 
angle instead of a straight line.’ He then gives a diagram. At 
page 89 he tells us that, by the aid of this diagram, we can find 
“the relative values of the radial and circuinferential forces into 
which the original steam force is divided,” and that the loss to 
which he alluded is caused by friction, “that friction, not in 
amount equal to, but that produced by, the otherwise unpro- 
ductive radial force.” At page 128 he says, “‘ Mr. K.’ asks why 
I speak only of that portion of the friction produced by the 
radial force? I answer, because I know of none produced by 
any other force. I have yet to learn how or in what manner 


tangential force can produce friction upon a central axis.” 
Thus we find the diagram (page 8) is given, first, to illustrate 








to 


29 





his method of decomposing the steam force; and secondly, to | it could, the triangles are very rarely equal, for in one position 


give the total pressure acting on the axle bearing, which he 
states is equal to the radial force. It is clear, then, that he has 
neglected the loss of power caused by the friction of all rubbing 
surfaces other than the axle bearing, viz., the guide block, the 
connecting rod, pin, and the crank pin, This omission I should 


not have found fault with if that portion which he has given had | 


been correct. 
tion of the steam force, if ac, ad, and d ¢ are used to repre- 
sent the megnitude of the steam, tangential and radial forces, 
his method is quite wrong, for it gives an erroneous value to the 
two last named forces. 


In the first place, with respect to the decomposi- | 


When friction is neglected it is evident that, with the crank in | 


the position 4 c, the tangential force is equal to the steam force, 
as both forces are travelling in the same direction and with the 
same velocity, but he has given it less (@ d being less than ¢ a) 

The following diagram (Fig. 4) will more clearly show these 
errors. Let a 6 and 6 c represent the connecting rod and crank, 
the angle formed by the two being very acute. Draw ¢ dsquar 
with the connecting rod, then will the steam force @ ¢ (according 
to the “Old Engine’s” data) be decomposed into ad and d ¢— 
the former representing the tangential force, and the latter the 
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radial force. Thus we find that when the connecting rod and 
crank are all but in a line with each other the tangential force 
is all but equal to the steam force, and the radial foree almost 
nothing. 1 will not comment on this absurdity, as the very re- 
verse is well known to be true. 

Again, if we suppose all rubbing surfaces other than the axle 
bearing to be frictionless, we must know the pressure on this 
bearing, its diameter, and the co-efiicient of friction, before we 
can give the effective tangential force or pressure: but of these 
items the “ Old Engine” has certainly neglected all but one, viz., 








the pressure on the bearing, and this he has given wrong, 
by leaving out of his calculations the tangential forces which, as | 


it is transmitted by the shaft, must react on the bearing; thus 
we have both forces acting in different directions, and the effect 
they produce, both in direction and amount, is equal to the pres- 
sure tending to compress or extend the connecting rod. This can 
be very simply proved, practically. Fix one end of a piece of 
wire, about 16 inches long and 1} inches in diameter, in a vice, 
to prevent it turning round, bend down about four inches of the 
other end square, to represent the crank arm ; make a small loop 
at the end of the arm, through which secure a string, to repre- 
sent the connecting rod; secure another string to the shaft close 
up to the arm, to represent the plummer block. It will now be 
found that these two strings must be pulled in parallel and oppo- 
site directions and with equal forces, or the shaft will be bent 
out of the perpendicular. But, according to the “ Old Engine’s” 
theory, the string representing the bearing ought to be pulled in 
the line with the crank arm, as he states that the radial force is 
the only one which can cause friction, and consequently pressure 
on this bearing. 

Thus having duly weighed his assertions in support of his 
diagram, and found them wanting, I feel compelled to condemn 
it in tote, and give it as my firm conviction, that his erroneous 


decomposition of the steam force has led him into the belief 


that he has taken friction into account. 

In his letter (page 49) he asserts that the same results will 
be arrived at, whether we follow his data, or mine; but this is 
au honour I beg to decline. He also attempts a proof, which I 
will now follow (1 would advise the reader on “ The Old Engine” 
authority to reverse the relative positions of the letters » and g 
(see page 89). 

I admit that he has proved that the triangle ¢ m 5, is similar 
to the triangle a g h, and, consequently, that their sides are pro- 
portional ; but unfortunately this is not sufficient, as we have 
not used similar sides to represent similar forces. He uses the 
sides ¢ b, em and mb to represent the steam, tangential and 
radial forces or pressures, and I have used the sides a h, a gand 
g h to represent the transmitted, tangential, and radial forces or 
pressures—and as I have proved the pressure transmitted by 
the connecting rod exceed the pressure on the piston (which 
latter, I have represented by ¢ d, or @g with the crank in this 
position), It follows that with two unequal steam pressures 
we find the same values for the radial and tangential pressures ; 
therefore the diagrams, do not, nor ever can, give the same 
results. 

In the same letter he also says when speaking of my diagram 
Fig. 2, “it truly exhibits the amount of rotative force given 
out at the crank-pin, but falls short of the force on the piston 
by an amount equal to an area similarly constructed, wherein 
k, l, m, &e., represents the radial force gh, in the totality of its 
variations.” If “ The Old Engine” had taken the trouble to 
have understood my diagrams, he would never have made this 
assertion, nor the following (at page 128) :—“ Now in a previous 
communication I have shown the identity existing between Mr, 
K's. diagram, No. 1, and that given by me in the first place to 
uphold my position ; without, therefore, repeating the de- 
monstration then given, I must urge that in accordance with 
either diagram, so far from g/ (the radial force), vanishing when 
the connecting rod and crank form an angle of 90°, it is then 
just equal to the length of the crank—supposing the length of 
rod to equal the tangential force, and whichever diagram be 
used, the proportional between the radial and tangential forces 
will remain the same, hence at this as at every other point 
throughout the stroke g /, has a tangible value. 

That ‘The Old Engine’s” diagram gives the radial force 
equal to the length of the crank, I do not deny, and this only 
furnishes us with another proof that he is wrong, for in point of 
fact, it asserts that two equal and opposite forces cannot pro- 
duce equilibrium, and thus he introduces a third. On the 
contrary, my diagram asserts that equilibrium is produced 
without the aid of the radial force, as it gives the transmitted 
force equal to the trangential, which must be the case, as in this 
position they are acting in the same line. 

He then attempts to improve my diagram, Vig. 1, but fails, 
as usual. He says “ the real object of this diagram was, | pre- 
sume, to show the amount of statical forces operating at a 
certain point of the crank’s path, and also to show the dyna- 
mical effect produced by these forces supposed in motion; 
consequently in every position we find the triangle ¢ d e, equal 
the triangle a h yg.’ What an absurdity! How can the 
area of a triangle, the three sides of which are used to repre- 
sent as many pressures, give dynamical effect? But even if 





(as I have stated before) the triangle a yh, becomes a straight 
line. He then points out an error that I have made, but as he 
admits that it in no way alters the value I have given to the 
forces, I cannot see that it is a very “grave ” one. 

It is this: | stated that the tangential force was the re- 
sultant of the radial and transmitted forces. I was led into this 
statement by supposing the direction of the resultant was 
always in the line of motion; but if this is not the case, | bow 
to his superior judgment. 

in concluding, I must beg of “ The Old Engine” to spare his 
sareasin and to give us proof, which would be more satisfactory 
and less unsichtly in the columns of Tur ENnGrxcer. 

Greenwich, March 2nd, 1857. R. V.J. Kyicnt, Jun, 


Sin,—I doubt whether your readers generally will coincide in 
the opinions upon himself expressed by “Old Engine” in his 
last letter, beginning as he does (Jan. 2, p. 8) with the extra- 
ordinary assertion that Watt adopted the sun and planet motion 
in preference to the crank, instead of being driven to his shifts 
to find a substitute; had he here been Jeft to himself, I expect 
his next effort to enlighten your readers would have been to 
prove the vast superiority of pumping water on to an overshot 
or breast wheel to produce rotary motion. 

Then (Feb. 6, p. 109), in commenting upon my diagram 
(given the week previously), he assumes figures which I never 
dreamt of, having merely multiplied the leverage into the 
space passed through by the piston in both cases, On Feb. 13, 
p. 128, I attempted to open his eyes, but all in vain, as appears 
at p. 148, where he states that from my proportions the pinion 
must make one revolution and a half, whilst the crank makes 
one—an absurdity he certainly never learnt from either Euclid 
or Cocker. 

Feb. 27, p. 168, I gave a full explanation of my first and only 
diagram, but, without the alteration of a figure even to the last 
place of decimals. This A BC explanation | thought superfluous, © 
but it appears from what is said at p. 188 to have been indis- 
pensable. OLp CRANK, 

March 11, 1857. 





PATENT RIGIITS, 

Tt appears to me that, although we have some very in- 
fluential engineers in Parliament, as also other members repre- 
senting great manufacturing and consequently mechanical con- 
stituencies, we very seldom hear of any Jaw being passed 
to benetit the working man in his peculiar department, I write 
more especially in reference to the want (which is severely felt 
by him especially) of an alteration in the law of patents. The 
cost of provisivnal protection is in itself very high, to say 
nothing of other expenses, and the Jaw in its present state 
prevents many inventions being brought into general utility, and 
checks the spirit of mechanical creation and enterprise. It 
places a monopoly in the hands of those who have capital suf- 
ficient to buy up, for a small consideration, from the needy in- 
ventor, either for the sake of burking him altogether, or making 
their own market. 

Moreover, what a stagnating effect all this must have on 
England’s progress, owing, as she does, and most likely ever will 
do, the greater part of her wealth and power to the develop- 
ment of engineering skill of al) descriptions! Englishmen 
occupy an enviable position as engineers, and it needs but an 
alteration of the patent Jaw to enable them to do so in a still 
higher degree. Government would find it more remunerative, 
on account of the increase, besides the practical benefit to the 
country would be incalculable. 

Will any of the before-mentioned members make an attempt 
with the new Parliament’ There are, I presume, some generous- 
minded manufacturers who would support them. 

J. ROckCLIFFE. 


Sir, 


Liverpool, March 16, 1857. 

HEATING FEED-WATER, 
Sir,—I see in Tuk Enoinuer of last week sketches of two forms 
of apparatus for heating feed-water by the exhaust steam. As 
these seem merely proposed, perhaps a short description of a 
mode that I have seen successfully practised may be acceptable, 

In the case referred to, the engine (a small one of eight or ten 
horse power) was situated opposite, and very near to, the furnace 
end of the boiler, the stack being at the other; the exhaust 
steam pipe passed horizontally, a few feet above the boiler, 
straight to the stack. A length of about six feet of the exhaust- 
pipe was enclosed in another of larger diameter, leaving a space 
of one inch all round; the ends of this external being of course 
tightly fitted to the outside of the internal, or exhaust pipe. 

The feed-pump forces the water into the end of this case 
nearest the engine, whence it passes as usual into the boiler. 

As regards the rationale of the curious fact of solid iron 
floating in the fluid metal, I think J. K. Peile is wrong, since I 
believe, instead of cast iron expanding in the act of solidifying 
(as he asserts), it in reality contracts, and this shrinking is 
always allowed for in making the pattern, one-eighth of an inch 
to the foot being a common proportion. I should be inclined to 
refer its buoyancy to its pores being full of air; it is owing to 
the same cause that a piece of pumice-stone floats in water, for 
if we reduce it to a fine powder it sinks, clearly proving that its 
flotation is due to the air entangled in its pores. 

Can you give me any information as to the result of the trial 
of the hydrocaloric method of generating steam! In an adver- 
tisement December 26th it was stated that the Water- 
sprite steamer would make a daily trip on the Thames, but 
since then I have neither heard nor seen any more about it. 

Lymington, March 9th, 1857. L. C. E. 

[We do not think a trial has yet been made. ] 


of 


Tue Roya. Mixnr.—We understand that the current quarter has 
witnessed an unexampled amount of activity atthe Royal Mint. The 
quantity of silver coin forwarded to the Bank since Christmas 
amounts to many millions of pieces of all existing denominations,— 
florins, shillings, sixpences, groats, threepences, and Maundy Money 
for the Queen’s charity. In addition to this a large amount of gold 
coin, principally half sovereigns, has been struck, together with some 
40,000 medals for services rendered by our gallant seamen and sol- 
diers in the Baltic. This gratifying state of things at the mint is due 
mainly to sundry changes and promotions made by the master 
(Professor Graham, F.R5.), in the executive department of the 
establishment. Mr. Graham appears to be imbued with a very whole- 
some horror of unnecessary forms and ceremonies in the management 
of public business, and he has accordingly cut through the bonds of 
redtape with which previously to his accession to office the energies 
of some of the most active employées were tied up and cramped. — Cir- 
cumlocution is a word not to be found in the vocabulary of the present 
ruler of the Mint, and * practical men for practical posts is apparent] 
his motto.” The mastership too, is now, very properly, made a life 
appointment, in place of a ministerial one, as for too many years it 
was. Welearn, moreover, that the decimal system of account keeping 
has recently been adopted at the Mint, and that the same plan ts in 
process of arrangement there for the regulation of the currency. 
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DUNCAN’S MOTIVE POWER ENGINES OR FLUID METERS. 


PATENT DATED 16TH JuLy, 1856. 
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THESE improvements are chiefly applicable to the construction of 
motive-power engines intended to be worked by the pressure of water, 
and are peculiarly suitable to measuring the flow of water or other 
fluids passing through the machine. In constructing a machine 
according to this invention, two cylinders are placed side by side and 
parallel to each other, which it is preferred to cast in one piece when 
intended for a liquid meter. The sides of the cylinders are fitted with 
slide valves, the slides of which it is preferred to form of “ vulcanite™ or 


hard india-rubber, as being best calculated to stand the action of | 


the liquids passing through the machine. 

The illustrations show a longitudinal vertical section, taken from the 
points a to), and a plan of the apparatus, having a portion of the upper 
part of the casing surrounding the working parts removed, and also 
the cover from above one of the valves, for the purpose of exhibiting 
a half plan of the internal arrangements. 

A is one of two cylinders, which are laid side by side and parallel 
to each other and shown placed in a horizontal position; B is the 
work piston, which it is proposed to make of a composition formed 
by mixing together gutta percha and black lead, and which are fitted 
with C, the piston rod, which it is proposed to make of iron cased with 
brass, and which works through D the stuffing box, which it is pro- 


se to pack with double-cupped leathers, similar to those used in | 


1ydraulic presses ; d, a small cavity for the reception of a suitable 


substance for lubricating the piston rod; E is the inlet or feed pipe ; | 


I’, outlet pipe, but the position of which may be varied to suit cireum- 
stances ; G, the valve-box ; G', valve slide, which in the arrange- 
ment shown works in an oblique direction. The valve slides it is 
preferred to form of “vuleanite” or hard india-rubber. H, the 
cylinder ports ; I, the exhaust or discharge port; K, valve rod, work- 
ing through L, valve box glands, which are also proposec to be 
packed with double-cupped leathers, as commonly used in hydraulic 
presses; M,a longitudinally slotted cross head, which is made “ast to 
the outer end of the piston rod, and which is constructed with and 
carries on the front or outer side N, a guide rod; O, guide, th-ough 
the eye of which the guide rod N works; P, main shaft ; Q, bearings 
for main shaft; R, cranks, steaked to the outer ends of the driving 
shaft P; S, crank pin or stud, which projects into the slot in the cross 


head M, and is surrounded by T, a friction roller, through the edge | 


of which the cross head gives off the power to the crank. It will be 
observed that the slot in the cross head deviates slightly from the 
vertical line. This is done to allow for the lap of the slide valve, and 
to enable the sister engine to carry the crank over the centre. U, 
the excentric wheels on the main shaft for working the valves; V, 
excentric straps, which are connected to the valve rods by W, con- 
necting pieces, which are screwed on tothe outer ends of the rods 
(the screw being sufficiently long to allow the lead of the valves to be 
regulated thereby), and are jointed to the {excentric straps by X, a 
joint pin; Y, the driving wheel or friction pulley on main shaft. 
is a perpetual screw motion formed on the main shaft for working the 
indexes, and which actuates B, a toothed wheel, which is mounted 
upon the end of C, a light shaft, which has a screw cut on the outer 
end, which gives motion to J), a revolving index dial; E, angular 
support for bearing the index shaft C, and the axis of the index dial 
D; F,outer cases enclosing the working parts of the machine; G, 
hollow tubes attached to the outer end of the outer casing for the 
guide rods .V to work into, to prevent the necessity of elongating the 
body of the enclosing case ; JI, box or case for protecting the indexes ; 
K, a padlock used to prevent the outer case of the machine being 
removed. . 


a 





RICHARDSON AND BILLUPS’ PERMANENT WAY OF 
RAILWAYS. 
PATENT DATED 21st JuLy, 1856. 
| Tx1s invention consists in applying left and right handed screws in 
| combination when fixing the ends of rails by fishing plates, also 
when fixing the parts of chairs or supports together, also when fixing 
rails to chairs with or without fishing plates, and also when fixing 
rails in chairs by wedges. The following illustrations are selected as 
| showing the principal applications of the invention. 
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Fig. 1 is a transverse section of a foot rail showing the ends of two 
rails tixed together by tishing plates and right and left handed 
screws. A, A, are the ends of the rails; B, B, the tishing plates; and 
| C, C, are the right and left handed screws, which are cut at the two 
ends of the bolts, as shown. The tishing plates, BB, are tapped to 
correspond with the threads of the screws, C C, which are turned to 
draw the tish plates together by means of a key placed on either or 
both of the heads at theirends. Fig. 2 is an end view, of an inter- 
mediate chair, the parts of which are drawn together so as to hold 
the rail by right and left handed screws. The two parts of this 
| chair have square holes with bevelled sides formed through them 
into which wrought-iron nuts fit; this is done because it is difficult 
to cut ascrew in the cast-iron of which the chair is formed. Fig. 3 
is an end view, partly in section, of a joint chair, made sutticiently 
| long to be supported by two sleepers, one under each of its ends, the 
| bolt in this case passing through the rail. The bevelled holes into 
! which the wrought-iron nuts fit are made a little longer than the nuts 








in order to allow the rails to expand and contract, and to compensate 
for inequalities of form in the two parts of the chair. The two end bolts 
are of the ordinary description. The chair may also be made to rest 
upon a single sleeperonly. Fig. 4is an end view, partly in section, 
and Fig. 5 a plan, in section, of an intermediate chair with a rail 
fixed in it by means of wedges drawn towards each other by a right 
and left handed screw. A, is the chair ; B, the rail; C C, the wedges ; 
and D, the right and left handed screw which draws them together 
when turned, which is done by a key applied to the square part of 
the stem in between the screws. 





LEUCHARS’ LOCKS FOR TRAVELLING SAGS. 
PATENT DATED 18TH JULY, 1856. 
TuIs invention consists in adapting to the cases of Bramah and 
Chubb locks certain mechanism in connexion with the bolt of the 
lock, so that it may either be used by hand or operated upon by the 
key, that iste say, the mouth of the bag may be closed without lock- 
ing, if necessary. 














The illustrations, Fig. 1 and 2, show one of the improved locks 
adapted to a ‘“ Chubb’s” lock, Fig. 1 being an elevation of the lock 
with the back plate removed; and Fig. 2, a plan of the lock com- 
sg Figs. 3 and 4 show the invention as applied to Bramah’s locks, 
‘ig. 3 being an elevation with the front plate removed, and Fig. 4a 
part plan. Similar parts are indicated by the same letters in all the 
figures. A is the back plate of the lock securely fixed to the 
front plate, B, by screws at a, a; C is a plate for connecting the 
lock to the material of which the bag is made by the screws, 4, 4; 
D is the hasp of the lock, which may be affixed to the bag in the 
usual way ; I: is a plate affixed to the upper part of one side of the 
metal frame of the bag; this plate has a hole formed therein, through 
which passes the part, g, of the main bolt G, the top of this part 
being surmounted by a knob, H, by which the bolt, G, can be drawn 
back by hand, the spring I keeping it always forced forward. K is 
the barrel of the lock, operated upon by the key of the lock ina 
circular direction; / is a pin fixed into the piece K_ this pin being 
employed for lifting up and forcing down the auxiliary bolt L for 
locking and unlocking the main bolt G according as it is desired, to 
fasten the mouth of the bag, either temporarily by hand or perma- 
nently by the key. When the bolt G is drawn and held back, it 
will appear evident that the hasp D being thus disengaged from the 
parts, 2, 2, of the bolt G allows the mouth of the bag to be opened. 
3ut supposing the mouth to be closed, and the bolt G not to be held 
back, the spring I would then engage the bolt in the hooked parts of 
the hasp, and thereby keep the mouth of the bag temporarily fast- 
ened but not locked, and capable of being unfastened without the aid 
of the key. In order to lock the bolt so as to prevent it being drawn 
back by hand, the same may be effected by turning round the barrel, 
K with the key, by which the pin & will be brought into contact 
with the part 7 of the bolt L and lift up the bolt, the upper part of 
it taking into the notched part of the bolt G, thereby securely lock- 
ing it. 


Association oF Forremey.—In our last week’s report of the 
anniversary dinner of the Association of Foremen Engineers, the 
name of Mr. Sheaves, manager for the Messrs. Grissell, andgpresident 
of the society, was misprinted Theaves. We regard the Association of 
Foremen of the engineering trade as one of the most useful on the list 
of scientific societies in London, and are certain that its merits require 
only to be better known in order to make it one of the most popular. 
Its members are necessarily men of intelligence in their profession, 
aud who owe their positions entirely to their own assiduity and in- 
tegrity. The master engineers cannot do better, in our opinion, than 
encourage by their countenance and by contributions a union among 
their foremen, such as that etfected by the association. Its rules are 
simple and consistent, and employers are as much interested in 
its success as are the employed. We believe much valuable infor- 
mation to be possessed by the members of the society, and it would 
be very desirable that more ample means should be afforded them for 
placing the knowledge they possess on record. For our own part we 
shall always be glad to receive communications either from the 
society, or its individual members 

Pembroke Dockyarp.—The extensions and improvement of the 
dockyard at Pembroke are this year to be carried out to the extent 
of £120,000. The widening of the entrance dock is to cost £8,000, 
and the lengthening and widening of the dock which has been so 
long in hand is to cost £20,000 this year. The two new slips and 
the boat basin extending along the wharf are also to be vigorously 
carried on, and these, with provision for scouring away the mud 
between the Carr Spit and the dockyard bank in front of the dock- 
yard, will cost £30,000. It is proposed to improve the navigation in 
front of the yard, and to deepen and widen very materially the 
channel. This will be done by removing large quantities of mud 
which have been for years accumulating. The root over slip No. 12 
is to be extended seaward, and altogether the sum appropriated for 
this will be £10,000. The erection of larger sawmills, engine-house, 
workshops, a new foundry, and plumbers’ shops, is to cost upwards 
of £20,000. The sawmills are advancing towards completion, and 
the sheds over Nos. 1 and 2 are being extended seaward. The foundry 
is to be erected on the site of the old iron store. The new slips are 
being constructed in the best manner. The bed is of limestone and 
the copings of granite, and the whole is being laid down most 
satisfactorily. The work of each contractor is performed under the 
superintendence of an inspector, who sees that it is done in a proper 
manner. 
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TO CORRESPONDENTS. 


Notice.— We trust next week to be able to give an abstract of Dr. Letheby's very 
interesting paper, read on Wednesday evening, at the Society of Arts, upon the 
Economy of Food. Although not strictly an engineering question, yet the compa- 
risons made between the relative amounts of work got out of men and steam 
engines for a given consumption of fuel, cannot but be interesting to our readers. 
The abstract of the discussion on Mr. Armstrong's paper read at the Institu- 
tution C. E. is also unavoidably postponed. We are also sorry to be obliged to 
leave over until next week a number of letters, owing to the great length to 
which some of our correspondents have felt it necessary to go in establishing 
their theories. We are anzious to give insertion to all correspondence on 
questions of interest, but trust that great care will be taken to condense, as far as 
ts reasonably possible, the treatment of questions under discussion. 

Rates or Postace.—Z/n reply to several inquiries as to the ratesof postage for 
THE ENGINEER, we give the following list :— 


France, 2d. | Russia, 1d. 
India via Southampton, 14.; ria Mar- | America, 1d. 
seilles, 3d. Canada, 1d. 
Prussia, 1d. Belgium, free. 
Austria, 1d. Spain and all Spanish territories, 2d 


To be posted within Fifteen Days. 

W. L.—The resistance certainly increases with the velocity. A train going down 
an incline continues at a uniform rate after a certain speed is attainad. 

M. M. (Newport).—We think the arrangement very good, and certainly an 
improvement on the ordinary gauge cocks. Weldo not think anything of the 
kind has been patented, but cannot speak positively. It would be well to search 
the patent indices before proceeding. You should turn the nozzle of the cock, a, 
downwards and to one side. We still think the glass gauge desirable, but we 
like the arrangement you suggest as far as it goes. 

A Reaper.—“ Gilroy, on Weaving,” published by Washbourne, London, and 
“ Morphy, on Weaving,” published by Blackie, London. 

H. W. F. (Gloucester).— We shall be glad to eramine your model, although at 
this moment we do not know how we can assist you. 

Nunquam non Paratvus (Glasgow).—The illustration is now in hand, and 
will appear very shortly. 

J. A. D.—We have received your to letters, and will attend to them next week. 

W. G. (Essex). —We cannot find the patent you refer to. There must be some 
mistake in the name. You should, if possible, give some idea of the date of the 
patent, which might assist us in the search. 

N. U.—it is usually reckoned that an internal flue of half the diameter of the 
boiler should be of the same thickness in order to be of the same strength; but 
Mr. Fairbairn recommends the proportion of the flue to the boiler to be as 1:24, 
where the plates are of equal thickness, and thinks the thickness of the flue 
plates should be increased if the ratio is greater. As the strength of the flue is 
inversely at its diameter, it follows, according to the above rule, that in the case 
of a boiler of 7 feet diameter, and of 3-8th inch plate,having a flue 2 feet 6 inches 
diameter, the thickness of the flue plate need only be three-ninths of an inch. 
In the case you name, therefore, the strength of the flue is slightly in excess, 
but it is none the worse for that. We cannot recommend you a better work 
on this subject than Mr. Fairbairn's “‘ Useful Information for Engineers.” 


CONSUMPTION OF COAL IN MANCHESTER. 
(To the Editor of the Engineer.) 
Sir,—Perhaps some of your statistical correspondents can inform me what 
quantity of coal is d in Manch per annum for the production 
of power. 
London, March 19th, 1857. 


COATING CISTERNS. 
(To the Editor of The Engineer.) 
Sir,—Perhaps some of your correspondents can inform me which isthe 
best material for coating the inside of a large wrought-iron water tank, 
the object being to prevent the discolouration of the water fromrust. All 
kinds of paint are objectionable having lead for their bases. 
Malvern Wells, March 18th, 1857. James Davis. 
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FUEL REQUIRED FOR RAISING STEAM. 
(To the Editor of The Engineer.) 
Sir,— In answer to “Steam,” it would take more fuel to produce an equal 
quantity of steam of, suppose 60 Ib. pressure, than of 101b. The water 
required to be evaporated in the first instance being nearly six times as 
much as the second. As a simple illustration, suppose a tube the section 
of which is 1 inch, and put init 1 cubic inch of water, also a piston 
working loosely but yet air-tight in the tube; apply a candle to the bottom 
of the tube, and as the water evaporates the piston will rise about 1850 
inches in the tube. This is under the pressure of the atmosphere only. 
Again, weight the piston with 15 Ib. additional, and apply the same heat. 
The piston will now rise about 1700 inches in the tube, but in the same 
time, and, therefore, in this case the same amount of fuel will have been 
consumed. If it were possible to evaporate a cubic inch of water ona 
mountain where the atmospheric pressure was only 7} Ib., we should 
obtain about 2 cubic feet of steam, being double the quantity of steam of 
half the pressure that we should obtain by evaporating the same quantity 
of water under 15 !b. pressure. The fuel used in each case would be 
equal. Thus showing that although more fuel is requisite to keep up an 
equal supply of steam at a greater than at a less pressure, the same 
quantity is required to evaporate equal quantities of water under any 
pressure. W. G. MADELEyY. 
Manchester, 12th March, 1857. 





THE BARLOW RAIL. 
(To the Editor of The Engineer.) 
Sir,—Perhaps some of your numerous readers will be good enough to 
inform me what are the particular advantages claimed for the Barlow 
Rail, and also the objections to it. J. H. 
Ferry-hill, Durham, March 11th. 





YORK’'S PATENT SAFETY VALVE. 
(To the Editor of The Engineer.) 

Sir,—Having secn in your publication of the 28th of November last, a 
letter signed “ Thos. Jas. Baker,” in which the writer states that he 
invented and made the same valve that I have invented and patented, in 
every particular, more than ten years ago, and that he has had three 
valves in use on three boilers, at Messrs. Thorpe and Co.'s works, at 
Newark, ever since, I beg to state that I visited Newark on purpose to 
ascertain the truth of this statement, and on making inquiry and examining 
the boilers I found neither valves nor any appearance of them, nor as far 
as I could learn had there erer been anything of the kind. He certainly did 
manage to rake up from a rubbish heap a lever that looked as much like 
an old scale beam as anything else, and which he said was part of the 
apparatus, but no other remnant of anything of the sort could he find, nor 
did he know anything of the apparatus except what he gathered from 
Tae ENGINEER. THos. YorRK. 


East-street, Wolverhampton, March 17th, 1857. 





MEETINGS NEXT WEEK. 

INSTITUTION oF C1viL Encineers, Tuesday, March 24th, § p.m.—Renewed 
discussion “ On High-Speed Steam Navigation, &c.,” and, if time permits, 
a Paper will be read “On the Permanent Way of the Bordcaux and 
Bayonne Railway across the Grandes Landes,” by Mr. F. R. Conder, Assoc. 
Inst. C.E. 

Society or Arts, Wednesday, March 25th, § p.m.—‘‘ On a New System 
of Nature Printing,” by Mr. Christopher Dresser. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for Jour lines and under 
is half-a-crown; each line aflerwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating tothe publishing and advertisement department of this paper are to 
be addi i to the publisher, Mx. Bernaxp Luxton, Engineer-oyice, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tux Enciness, 32, Bucklersbury, London. 
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NOTE BOOK. 
STEAM-CULTURE PROSPECTS. 

In order to comprehend the breadth of the field into which 
the steam-plough is now entering, let us glance at the pro- 
bable results which may one day be realised. To say off- 
hand that 300,000 portable engines, with endless railways, 
would one day be working in our fields, some hauling 
tilling implements one way, some another, according to the 
plans of different inventors and the nature of the soil, 
would perhaps awaken at first incredulity, and yet a very 
cursory inquiry into agricultural statistics will show that 
this immense force of steam is considerably under than 
over the mark—600,000 engines, as we shall see, being pro- 
bably nearer the truth. 

It may be taken for granted that the number of engines 
and ploughs will be in proportion to the number of acres 
under cultivation. At present our statistics of land may 
be stated in round numbers—under the ploagh 20,000,000 
acres; under meadow, marsh, &c., 26,000,000 ; waste land, 
capable of being reclaimed and improved, 20,000,000 acres ; 
and barren lands, 12,000,000 ; total, 78,000,000; which, 
for the sake of perspicuity, may be tabulated thus :— 


Arable ... ss eee eee 20,000,000 acres 
Meadow... .. eee vee eee 26,000,600 
Improveable... 20,000,000 


Unimproveable 12,000,000 ,, 





Total ... oni. oy, ee “a 
Of the 26,000,000 acres of meadow, marsh, &c., 15,000,000 
at least ought to be brought under aration; and of the 
20,000,000 acres capable of improvement 15,000,000 more, 
leaving 5,000,000 acres for growing gorse, wood, Xc. 
Tabulated, the numbers would then stand thus :-— 


Arable ... 50,000,000 acres 
Meadow 11,000,000, 
Furse, &. ... ... 5,000,000, 
Unimproveable ... 12,000,000 ,, 


Total a 10, eee 6S 

Now, if we further suppose that every 200 acres will 
require an engine and plough, then the 50,000,000 acres of 
arable land will require 250,000 portable engines; or if we 
suppose 150 acres to an engine, then the total number of 
engines will be 333,333. 

From inequality in the size and levelness of farms and 
power of engines, neither of those numbers of acres to an 
engine may be found to answer the demands of practice ; 
but in any case, whatever may be the size of the farm and 
levelness of its soil, an engine will be required to a certain 
number of acres, so that the total number of acres, viz., 
50,000,000, divided by the total number of engines, will 
give a theoretical average for the whole; thus, for ex- 
ample, 300,000 engines would give nearly 1663 acres to 
each. 

But, besides the above, there are many other questions 
which must be left for experience to solve, such as the best 
size of an engine on eet and hilly land, and the various 
purposes to which steam may be applied, exclusive of the 
cultivation of the soil and threshing of its produce. 

The best size of an engine for every individual case will 
be found a very nice question. Jifferent farms may 
require different sizes, and on large farms it may be found 
advisable to have engines of different sizes, and in cases 
of rope traction it may be found more economical to 
employ two engines of equal steam-power, one ou each 
opposite headland, as proposed by Mr. Osborne, than only 
one engine stationed, as proposed by several other inven- 
tors and patentees, as Mr. McKae, Mr. Hannam, Mr. 
Smith, and Mr. Fowler. 

In cases of direct traction, as proposed by Mr. Boydell, a 
certain weight of engine will be found necessary to sustain 
a certain tractive force ; but even in this case, the endless 
railway being the bearing for the wheel, and the ground 
the bearing for the endless railway and the wheel conjoined, 
the endless rail may be spiked so as to hold fast in the 
ground, and thus sustain a greater tractive force than the 
weight of the engine itself would do. In this case the 
grand desideratum at issue appears to be to work an imple- 
ment covering the breadth of the engine and carriage 
at once, so as to be able to cultivate a tield with one-way 
ploughs, or tilling implements. 
the engine and anchorage of the spikes of the endless 
railway in the ground must sustain a tractive force suffi- 
cient to overcome the resistance of such an implement. 
By raising the pressure of steam no difficulty would be 
experienced as regards steam force, for 500 lb. per square 
inch may be brought to bear upon the work, so that a force 
of steam sufficient to overcome the greatest resistance at 
issue may casily be obtained. Now this resistance, and the 
tractive force required to overcome it, being known by 
means of the dynamometer, the practical question remain- 
ing for solution is the weight of the engine and anchorage 
of the endless railway. 

Among the various purposes to which the engines may 
be applied exclusive of tillage and threshing ; sowing, 
reaping, liquid-manuring, and cartage may be enumerated, 
allof which would tend to increase the number required. 
To what extent, itis difficult to determine; but we have no 
hesitation in saying that double the number, or 600,000 
engines, could be profitably employed on 50,000,000 arable 
acres, 11,000,000 meadow, and 5,000,000 in farze and wood, 
being a total of 66,000,000 acres, or about 100 acres to 
each engine, of which 74 acres would be arable, 18 meadow, 
and 5 acres woodland and furze, or gorse. 

Into the details of the work at which such a steam 
force would be employed throughout the year we cannot 
enter at present, but may mention, for one thing, that the 
land would be cultivated to double the depth it now is, and 
soils mixed, as stated on a former occasion ; so that more 
than double the present number of horses would be re- 


To do so, the weight of 





quired to do the work. Again, liquid manuring and the 
indoor feeding of stock which such a system contemplates, 
_— greatly increase the amount of cartage upon every 
arm. 

Such are the probable triumphs of steam in connexion 
with agriculture. It is not likely any of our readers will 
see six hundred thousand engines in the field ; but the work 
is begun, and no one can say it will not be finished. On 
the contrary, slow as the march of progress may be, it is 
no less certain on that account; for although great caution 
is necessary in the prosecution of improvements, chemical 
or mechanical, in connexion with the soil, yet wherever due 
attention is paid to the suggestions of experience, success 
is invariably the result. It is this necessity of attending to 
the voice of experience which has been, and doubtless will 
be, the cause of slow progress in agricultural improvement ; 
but, with a more scientific education, both implement 
makers and farmers will have to sustain fewer failures than 
formerly, so that a quicker pace may reasonably be 
expected. 


MACHINE AND HAND LABOUR. 


In another column will be found the report of a case tried 
at York on the 13th inst., in which a young man was in- 
dicted for an assault committed against a workman employed 
at a mill at Baildon, near Shipley. ‘The particulars are 
given in the report itself, and we, therefore, need not repeat 
them in detail here. It may, however, be as well to 
state that the assault arose entirely from the fact 
that the complainant worked under what is known as the 
“two loom” system; that is, as most of our readers are 
aware, a system by which one man is enabled to attend to 
two looms instead of one, getting of course some increase of 
pay, but doing the work of two men. Ever since the in- 
troduction of this system, considerable difficulty has been 
experienced in obtaining hands residing in the immediate 
neighbourhood of the mills, and various stratagems have 
been resorted to in order to get men from the neighbouring 
districts, and also to enable them to return from their work 
without being interfered with by those who were thrown 
out of employment, either owing to the less number of 
hands required, or from a refusal to work except upon the 
old plan. 

The occurrence, as detailed in the report, seems to take 
us back some quarter of a century, or even more, when the 
introduction of power looms brought about the same kind 
of opposition as that now shown to the introduction of an 
improved system of working. At the time we are speaking 
of, the introduction of machinery, to any extent, at least, 
was comparatively new; and the minds of the working 
classes were quite unaccustomed to look upon its introduc- 
tion as inevitable, which we presume the generality of 
them do at the present time. In those days, a little opposi- 
tion, a little combination, and a few premeditated accidents, 
sufficed to a new machines back for a considerable time ; 
and the knowledge of factory owners, that opposition would 
be offered, deterred many from making any attempt at the 
introduction of machinery tending to abridge manual 
labour. At the present day, however, the aspect of things 
has somewhat changed, and thousands and tens of thousands 
of working men will marvel as much at the late determined 
attempt to stay the progress of machinery as the masters 
themselves. Working men are now-a-days little surprised at 
hearing of a new invention calculated to save labour, 
and most of them feel that the introduction of im- 
proved machinery or modes of working, in the arts 
and manufactures, is quite inevitable; and thus there 
are few of them who would attempt, by at least any 
very desperate means, to put a stop to it. This reconcilia- 
tion to the adoption of mechanical appliances in place of 
manual labour was probably brought about, in the first in- 
stance, by the demands made for things which could not be 
produced at all without the aid of machinery; or from 
machinery being introduced for the purpose of making 
something which was not made before. In these cases 
no opposition was offered. This was reasonable enough, 
inasmuchas the introduction of the machinery would require 
extra hands being employed rather than that some of the 
old ones should be dispensed with. Almost all railway 
machinery is of this > at and although the same tools 
might be employed in its construction as were employed in 
the construction of other machinery, yet the thing made 
being entirely new, an opportunity was afforded for the 
introduction of the most labour-saving pieces of mecha- 
nism without creating any jealousy or apprehension lest 
manual labour should be superseded. The ice once broken, 
it was not very difficult to creep on by degrees in intro- 
ducing machines for the quicker or cheaper construction of 
things originally made to a great extent by hand; and this 
gradual introduction of improved modes of manufacture 
has been for many years past going on, and is, to a greater 
extent than ever, still going on. 

The battle is, however, not yet fought, as the case before 
us proves; for it appears that the ill-feeling towards 
the two-loom hands was not confined to the solitary man 
who is now undergoing punishment, but it extended to 
some half hundred who issued forth for the purpose of 
intimidating those who had consented to work under the 
new system. 

Little, however, as we hear of distarbances of this kind 
from the whole spirit of the age being against them, yet 
in England there are many difficulties still put in the way 
of persons endeavouring to introduce new machines by the 
workmen engaged upon the old ones. Indeed, so great 
have been the obstacles thrown in the way of some masters 
in this respect, that we understand an attempt has been 
already made to introduce female labear in the production of 
mechanism. This has been done not in one case only, but 
in several; and, as illustrations, we may mention the 
lock and watch trades, in which females are taking the 
place of men. In the former case we know, upon good 
authority, that it has resuited entirely from the difficulties 


thrown in the way of introducing machines for cheap- 
ening the production of locks, and which did not meet the 
approval of the ordinary locksmiths. 

In the case of the great strike amongst the engineers 
some time since, the same principles were at work ; for it 
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matters not whether a new machine enables one man to do 
the work of two, ora lad to do the work of a man, or lastly, 
a labourer to do the work of a mechanic. Precisely the 
same question is involved, and no greater success can re- 
sult in opposition in the one case than in the other. 

Our space will not admit us, neither is it perhaps neces- 
sary, to point out at the present day to intelligent work- 
men, that in the long run all improvements in machinery 
are as much conducive to their own good as to that of 
others. There are few, we believe, who deny this, but the 
opposition of workmen to new machinery arises, and that 
naturally, from the knowledge that it must, for a short 
time at least, lessen the number of hands employed in the 
place were the machine is introduced. Of course, the work 
given to the extra hands employed in the construction of 
the machine itself does not affect those who work it, and it 
cannot be denied that the immediate and almost certain 
result is, that some of the attendants upon the old ma- 
chinery, which is supposed to be displaced, are discharged 
as unnecessary. 

That even a temporary inconvenience should arise from 
the introduction of anything calculated in the end to benefit 
all, is greatly to be deplored; but there would appear to be 
no remedy for the evil, except it be in workmen keeping a 
good look out ahead for any machinery proposed to be 
introduced in any branch of manufacture, and which it is 
known will in all probability lessen the number of hands 
required, 

If the leaders of amalgamated societies would turn their 
attention to this very important subject, instead of per- 
sisting in a vain endeavour to uphold a monopoly of labour 
without the means of doing so, they would, indeed, be 
affecting some good. If a careful record were kept by 
cach trade of all that is going on in that trade, whether it 
regarded new inventions and discoveries tending to super- 
sede it altogether, or whether it had reference to new ma- 
chinery for abridging manual labour, and at the same time 
a glance was taken of the condition of kindred trades, and 
endeavours made to seck out the best channel into which 
any surplus labour might be turned; then, indeed, might 
we expect to see results arrived at, which without such 
means are impossible of attainment. 

Workmen can never expect masters to do this work for 
them; indeed they are not so competent by any means as 
the men themselves, for it must require an intimate know- 
ledge of all the details of the trades to know how best to 
change one occupation for another. It is essentially a 
question for the workmen themselves. ‘The masters’ busi- 


ness is clearly definable, consisting in meeting the wants 








of his customers at the cheapest possible cost ; for it must | 


be remembered that if he does not produce at the cheapest 


cost, his neighbours will, and then his trade must go, and | 


his workpeople must go too. On the other hand, the work- 
men’s business is to get the most for their labour which 
they can, and if they studied their own interests they 
would not be so particular as they now are as to what kind 


of labour they gave in exchange for their wages. The 
fact is, however, that nine-tenths of them most deter- 


minedly hold on to their employment proper to the very 
last moment, and that in the face of a certain and speedy 
extinction of it. 

Now, what we would advise them to do is to look ahead, 
and whenever they see any signs of a machine being intro- 
duced, tending to supersede their occupation, or lessen the 
number of men employed in any particular department of 
manufacture, vate dm to look around them, and endea- 
vour to find out where they can probably turn for employ- 
ment with a fair chance of success. They should not even 
wait for the perfecting of a machine, should the first trials 
of it fail, as few men spend money in constructing ma- 
chines and then upon the first failure give them up; a 
little time, and success invariably attend their efforts ; and 
if the workpeople place too much faith in their own abili- 
ties, and are inclined to believe that it would puzzle a 
machine to do what they do, sooner or later they will find 
their old employment gone, and themselves unprepared to 
turn to any other. 

We do not know whether the present trade societies 
could be made to take into consideration the matters above 
suggested, or whether special associations for cach trade 
would not do the work better; but we do know that it 
should be done by the one or the other. All the separate 
trade associations should be in correspondence, so as to de- 
termine accurately the bearing of one trade upon another ; 
and the statisties of each trade should be collected and pre- 
served in a collected form by a general central board, 
whose duty it would be to determine what labour was re- 
quired, and where it would be best paid for, whether abroad 
ovat home. It should also inquire into the effects pro- 
duced, or likely to be produced, by the introduction of new 
machinery ; also determine the most eligible hands for 
working out new processes or manufactures, and a variety 
of kindred subjects, into the details of which we caanot 
now enter, but which will at onee strike those who have 
experienced the want of employment, and have not known 
which way to turn for it. — ~ 

The objection which will, we presume, be raised to such 
a scheme is the jealousy of the various trades, in not allow- 
ing interlopers, even although it were proved that increased 
labour was required, and that, through foreign competition 
or otherwise, wages could not be raised. 

To this we reply, that if the advantages were once felt 
by the members of any trade, by a few of their number 
having work found for them, we do not think any serious 
difficulty would be offered to admitting at another time, 
when hands were required, workmen secking employment, 
even although belonging to another trade. All questions 
relating to the introduction of members of one trade 
within the precincts of another, might be determined by the 
central board, it being in possession of the necessary infor- 
mation, so as to enable it to advise for the best; and being 





constituted of members from all the trades, its decision | 


should be final. One great advantage to any such associa- 
tion as that proposed, would be that it would receive the 
unqualified approval and support of masters; for it 
would be the means of furnishing them with the best hands 


to be obtained for the particular work they required done. | feet, so great is its magnitude. 


Thus the objects of both masters and men would be 
equally served, and the result would be better work and 
better wages. We trust the time is not far distant when 
combinations of workmen will result in the improvement of 
their condition, rather than, as at present, occasionally lead- 
ing them to acts of violence, and never, by any chance, re- 
sulting in any good, 


GOVERNMENT MINE INSPECTION, 

THE efficient inspection of the coal mines of Great Britain 
by competent Government officers is “a consummation most 
devoutly to be wished ;” but that it is yet a consummation 
admits of grave doubts. Where, however, lies the fault? 
Whilst making the acknowledgment that the spot does not 
appear, severe strictures, repeated since our last, have been 
made upon the whole body of the inspectors, who are 
charged with neglecting the weightier duties of their office 
to make petty and uncalled for complaints against pit pro- 
prictors. ‘To accusations of so sweeping a character we are 
compelled to express our dissent, because we are convinced 
that, as a body, these men are doing their daty; and we 
speak from personal knowledge of the extent and nature of 
the work of several of them. And the rule is not disproved 
by an exceptional case or two. 

Without excusing individual cases we affirm that the 
fault lies in the present crude state of the whole system. 
Government mine inspection is only in its infancy; and 
because in its infancy, incomplete. Notwithstanding, 
however, the two recent catastrophes, it has in its inecom- 
pleteness effected much improvement in the condition of 
the working collier, who is not backward to make the 
admission, and by whom the inspector is now looked upon 
as his best friend. Left in the hands of only twelve men 
the inspection will grow in value, now that much business 
of an elementary character has been got through, and the 
performance of which has circumscribed the efforts of the 
inspectors, that would otherwise have been directed into a 
channel more conspicuous in results. ‘That twelve men, 
unaided by even a copying clerk, can possibly accomplish 
the prodigious amount of work involved in the effi- 
cient inspection of the 2,594 coal mines of Great Britain, 
would not now, we think, be stated by anyone possessing 
the crudest notion of the meaning of an “ efficient in- 
spection.” 

We say then, greatly increase the number of the in- 
spectors, enlarge their powers to enforce healthful reme- 
dies, and in their organisation take a hint from that of 
the body of factory inspectors. 


THE “ ENDLESS RAILWAY.” 

THe endless railway is slowly but surely gaining both 
public approbation and patronage. At first prejudice 
was strongly against it—an award naturally to be ex- 
pected from farmers considering both sides of the question, 
but obstacles of this kind are now fast disappearing before 
well conducted experiments in the field, whilst the merits of 
the endless railway are consequently beginning to occupy 
a very different place in the rural mind. 

There cannot be a doubt that the endless railway is, at 
no distant date, to form the foundation of steam culture 
and cartage. The truth of this appears manifest from the 
facts of the case, for, different as may be the propositions of 
inventors and patentees from cach other as to steam cul- 
ture, they all meet at one point—the endless railway on the 
wheels of a portable engine or wagon. Scearcely anything 
can be more anomalous in practical mechanics than the 
hauling of a portable engine from place to place by means 
of horses when a small fraction of the steam force of the 
engine itself could do the work. Werea farmer to put his 
best horse into the body of his wagon, as he does a sack of 
corn or himself, and then yoke his worst one to this wagon 
to haul himself and strong horse to their work in the field, 
what would his neighbours conclude? And yet this, in a 
mechanical sense, is not nearly so absurd as the yoking of 
horses to a portable engine, which could so easily work 
itself from place to place on the plan adopted by Mr. Boy- 
dell. Farmers and implement makers are both beginning 
to sce the soundness of the doctrine here involved, apart 
from any other consideration, so that before long no portable 
engine will be made without the application of this inven- 
tion, and the means of self locomotion. 

The endless railway has long been a favourite proposi- 
tion in mechanical science, but Mr. Boydell must be 
acknowledged the first who has successfully reduced it to 
practice. From the time of Edgeworth, in 1770, down to 
the present day, many attempts have been made, all of 
which have proved failures, or nearly so; and, among the 
rest, one from Mr. Boydell himself, in 1846, But, nothing 
daunted at this, he has since then persevered, having 
during this short period spent in maturing his invention 
about £10,000—a large sum to invest, whilst he has ex- 
perienced much wanton and fallacious opposition. But the 
tide does not always ebb, and we now hope fortune wiil 
flow in the opposite direction. 

The principal merits of the endless railway are, a bearing 
on common roads and soft land to support an engine and 
heavy loaded wagons, &c., and a fulerum for traction 
purposes, 

Hitherto the sinking of wheels in common roads and in 
land has proved an insurmountable barrier to steam loco- 
motion. A vast amount of money has been spent in getting 
up and experimenting with “ common road locomotives ” 
to no purpose, owing to the sinking of the wheels. Broad 
roller-like wheels have been tried with little better suecess 
than those of the common kind, both on roads and on land. 
Patent after patent has been filed and reduced to practice, 
and patentees all but ruined. Speaking from memory, the 
* Happy series” itself cost upwards of £30,000, and this is 
but a small fraction of the total capital lost, owing to the 
sinking of the wheels. But the endless railway comp!ctely 
obviates this, supporting an engine weighing upwards of 
nine tons on soft land, the impression left not being greater 
than that of an ordinary sized roller. In the cultivation 
and seeding of the soil, and hoeing and harvesting its pro- 
duce, it were difficult to estimate the harm done by horses’ 
When they are made to 
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walk in the bottom of the furrow in ploughing, their feet 
not only consolidates the subsoil, destroying its drainage, 
and rendering it impervious to the action of the atmo- 
sphere and the roots of plants in search of food, but a 
great waste of tractive force takes place—three horses thus 
yoked not doing much more work than two yoked abreast. 
Again, when yoked abreast, the feet of the “land horse” 
poach clayey soils during the winter months, often pre- 
venting the furrow slice from being properly laid, so that 
the loss in this case is greater than in the other. In 
sowing, rolling, hoeing, and carting produce in harvest, 
the feet of horses pit the soil often to such a degree as 
to give rise to a stagnant pool of water in every foot- 
print. Now, the endless railway obviates all this, passing 
over the unploughed and newly ploughed land without 
doing comparatively any harm. 

Again, as a bearing for the wheel of a portable engine, 
the endless railway enables the agriculturist, railway 
company, Xc., to bring steam power to supersede horses to 
a very large extent, if not ultimately altogether. A 
farmer, who lets out engines for threshing, informs us that 
the endless railway will enable him to do with four horses 
less than when he had to haul about his engines from 
farm to farm. Were the endless railway, therefore, applied 
to all the portable engines now used in threshing, a very 
great saving would be effected. Again, whether the 
engine is used for direct traction or rope traction, it will 
take its own coals, water, and tilling implements to the 
field; thus entirely superseding horses in tillage, while 
the work at the same time will be better and more cheaply 
done. On large farms, when once steam has entirely 
superseded horses, or nearly so, threshing, chaff-cutting, 
liquid manuring, and all the work at the homestead will 
most likely be done with fixed engines, but traction 
engines will do the rest of the work, and on small farms 
the homestead work also. 

With regard to sowing, hoeing, reaping, and cartage by 
steam power, not a few appear to think we are a long way 
yet from such results, but granting that, under existing 
circumstances, we are, no one can set limits to the pro- 
gress of invention as to works of this kind, or even declare 
them improbabilities at present. On the contrary, the 
greatest obstacle in the way appears to be prejudice—one 
of those barriers which soon may be removed. The 
engineers who are taking out traction engines and wagons 
for the West Indies contemplate both the culture and 
cartage upon the cotton and sugar estates of their employers, 
and so do those who are taking engines and wagons to 
Australia, Austria, Xe. Such being the ease, why should 
the English farmer limit his idcas to tillage? If the engines 
going out to the West Indies succeed, as we have no doubt 
they will, it is more than probable that the cotton estates of 
Bermuda, given up on the emancipation of the slaves, 
will, by steam, again be brought under profitable tillage 
and the growth of cotton. No fewer than 400 estates 
ceased growing cotton, and the practical question now 
undergoing solution is—How many engineers and traction 
engines will be required to re-open the growth of cotton 
on these estates ? And we have no doubt that the answer 
which will be returned to this question will certify, among 
other things, that sowing, hoeing, reaping, and cartage 
may all be done by steam, as well as the drainage and 
tillage of land. 

Nor are the cotton and sugar fields of Bermuda the only 
ones in which steam is about to triumph through the 
instrumentality of the endless railway in the hands of 
engineers ; but to this and other prospects of usefulness 
it is opening up, at home and in our colonies and East 
Indian empire, we must return. 


SCHOOLS OF ART.—ROCKS ATTEAD. 


WE have already gone considerably at length into an ex- 
amination of the course pursued by the Department of 
Science and Art. We have done this not only because of 
the national importance of the work the Department is 
performing, but from a firm conviction, founded on long 
and careful observation, of the wisdom which has in the 
main controlled its action. We could specify many par- 
ticulars in which this practical wisdom has been displayed. 
Indeed, such an enumeration would virtually become a 
history of the Department's proceedings. We do not, 
however, now propose so wide a field of observation, but 
rather to restrict our view to the fundamental principle of 
the Department's action—the tax it is called upon to pay in 
the shape of misrepresentation and opposition, and the duty 
of the publie to support what is not only practically most 
highly useful, but abstractedly wise and healthy. We 
refer to the self-supporting principle which underlies all 
the action of the Department, and we confess that there 1s 
nothing which has more entirely won us over to the Depart- 
ment’s policy than its resolute adherence, in spite of all 
temptations and of all opposition, to this fundamental prin- 
ciple. We have a great suspicion of everything that needs 
bolstering up by Government subsidies. We are convineed 
that there are few good things that are needful for society 
at large but for which society, if it be rightly appealed to, 
is prepared to pay. Nor do we know a stimulant more 
healthy and energizing than the clear conviction that there 
is no resource but self reliance ; whilst we are convinced, on 
the other hand, that the most potent of all soporifics are 
wealth without corresponding labour, and resources un- 
bought by vigorous action. 

We imagine that all this is so patent and so self-evident, 
that, had no other course ever been adopted, no one could 
have been found to lift his finger against it. The mis- 
fortune is that another course was originally adopted. 
Under the old régime Government grants were freely 
dispensed, both in aid of masters’ salaries and of general 
expenses. And they were the most liberally bestowed 
where, ordinarily judging, they ought to have been least 
required. Were it not invidious to do so we might point 
out at least one of the most populous and wealthy neigh- 
bourhoods, the staple of whose employments depends 
directly on the capabilities Schools of Art cultivate, but 
whose school was subsidised to the extent of a good man 
hundreds per annum. The natural result, of course, fol- 
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lowed. The school never, according to the verdict of its 
warmest friends, succeeded. Were we disposed, we might 
minutely point out the precise action of the subsidy, and 
show exactly how its mischief worked, but in doing so we 
must lift the curtain upon scenes which, for the present at 
least, we are not disposed to exhibit to the public gaze, 
inasmuch as our business is now more immediately with 
the public obstructiveness that has resulted, than with the 
Jocal mischief that has ensued. 

Perhaps it is too much to expect from human nature in 
any, even in its best forms, that it will quietly yield up 
funds to which long possession has given a sort of prescrip- 
tive right. We have a right to ask, however, that the 
interests of a few shall yield to those of the many. We 
have a right to expect that if small towns can raise and 
support a school of art in full vigour unaided from without, 
that the largest should be ready to yield their long-reecived 
subsidy with some decent show of public spirit. 
selfishness will not relinquish her grasp, we have at least a 
right to ask that she shall honestly avow her motives for 
disappointed opposition. This, however, we have not 
found. A secret agitation has long been carried on against 
the policy of the Department, which has made a stalking- 
horse of the old bugbear of centralisation. Sundry politic 
missives have long been circulating, whose intention was 
to enlist malcontents for a grand crusade against the 
central authority. Disappointment has hid itself under 
the war cry of centralisation. We imagine, however, that 
few recruits have been found to join in the attack, as we 
now find a new line of policy is being commenced. An 
honourable member of the Commons has been instructed to 
move for certain returns of the expenditure of the Depart- 
ment with a view to subsequent adverse action. We are 
persuaded that the honourable gentleman so instructed is 
misled, or he would never lend himself to promote a cause 
actuated by such motives, and aiming at such ends. 

It is all very well to get up a cry of centralisation— 
that the money is being spent in London instead of the 
provinces. But the cry is utterly deceptive. The so-called 
centralisation is indispensable to the carrying out of any 
great, effective, or national scheme of art instruction. The 
first great need in any such schemer is properly qualified 
instructors. ‘The Department did not find these ready to 
its hand. The class did not exist, and had to be created, 
It must, therefore, of necessity, have a set of training 
schools. And will the most hardy opponent of the 
Department venture to assert that such training schools 
could be located anywhere else so advantageously as in the 
metropolis? We trow not. But training schools are useless 
without preparedstudents. Hence the necessity and pradence 
of taking the most highly qualified country students into 
the Central Training Schools when so formed—another 
thing against which an unreasonable outery has been made. 
But even highly qualified masters are useless without appa- 
vatus, examples, casts, specimens of art and art manutfac- 
ture, and all the appliances needed for the furniture and 
management of schools of art. As these did not exist, 
except to the most limited extent, and in the most unavail- 
able shape, a centre for the collection of what did exist, and 
to stimulate the production of what was additionally wanted, 
was indispensable. This the Department has done so 
liberally that the grumblers are even now charging it, at 
the manifest risk of their own consistency, with having 
exceeded all due bounds of propriety. 

We are happy to be able to witness that all these central 
provisions are laid open to the use of all the provincial 
schools. Every thing the Department has done, and every 
thing it has collected, is, in some way or other, brought to 
serve the wants or the convenience of the provinces. It 
circulates its museum, it sends round its collections of stu- 
dents’ prize drawings, it lends to the provinces its photo- 
graphs and itselectrotypes, and it is now maturing a scheme 
for circulating to all the provincial schools expensive books 
on art, or choice specimens of artistic production. What 
more could be done? How could the resources of the De- 
partment be made more widely to promote its objects? 

Ye confess the opposition is, in our estimation, fast assum- 
ing the form of insanity. The greatest misfortune that 
could overtake the fomentors of all this, would be success. 
This, however, the common sense of the country will deny 
to them. 

The great duty of the Department is clearly to proceed 
on its present course, unmindful of this miserable attempt 
to tie its hands and destroy its popularity. Its policy is 
not only right, but it is sueceeding. Very soon, we venture 
to predict, unless the grumblers turn their attention to the 
cultivation of their own schools, and heartily promote their 
progress and expansion, they will be distanced by the 
schools which have been created and fostered under the 
very scheme they decry—schools which are the living 
examples of what they avow to be impossible, and the fruit 
of a system they so busily malign. The Department, we 
are sure, is fully possessed of the sympathy of the majority 
of those connected with it, and, should such a course be 
called for, the majority will not hesitate to speak out, to 
the confusion of all selfish and designing grumblers. 





REVIEW. 





What is to be done with our Criminals ?—A Letter to the Right 
Honourable the Lord Mayor. By CHartes Pearson, Esq. ; 
together with Mr. Pearson’s Speech upon the same Subject 
in the House of Commons, May 15, 1849. 

THE question above is one that must be answered, whether 

we will it or not. Our colonies will not have our convicts, 

at least with the exception of Western Australia, which at 
best can take but few of the vast number to be dealt with. 

We cannot do with them at large at home, as has been 

proved by the universal terrors excited by tickct-of-leave 

men. And yet, though we cannot send them abroad, and 
will not tolerate them at home, there are, according to Mr. 

Pearson, upwards of 70,000 annually passing through our 

prisons, and subjected to a system which, so far from re- 

claiming them, actually multiplies their number, and 
confirms their vices. There can be no question that there 


Or, if 
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naging our criminals. Mr. Pearson indicates the fruitful 
source of the present morbid condition of public sentiment 
on this question, when he speaks, * firstly, of the system of 
past days; or the cheap and erucl system;” and of the 
consequent association * about the year 1770, of John 
Hloward, Sir William Blackstone, Mr. Eden (afterwards 
Lord Auckland), the Rey. John Wesley, Governor Ogleby, 
and other enlightened philanthropists,” 


who “formed | 


themselves into an association, and by their efforts, and the | 


exertions of their successors, modified and improve the | 
rigours of the criminal code, and the severities «{ our 
prison discipline.” We do not insinuate that there v. as no 
need for the interference of these philanthropists. The 








horrible revelations made by Howard, and confirmed by 
those who followed him in this work, forbid any such in- 
sinuation. ‘The misfortune has been that philanthropy has 
forgotten common sense—has swept away the wholesome 
severity, as well as the cruel barbarism of those times— 
has left us, instead of a system which was repressive by 
its horrors, one which is actually reproductive of the very 
thing over which it slobbers its sentimentality, and whines 
in the most approved accents of religious cant. Possitively, 


if a gaol governor dares now-a-days to act with a little of 


the vigour which rascality calls for, there is as great a hue 
and cry raised as if he had re-enacted the slaughter of the 
innocents. Witness Birmingham. We _ have _ thus 
run to the very opposite extreme, and have created 
what Mr. Pearson very properly calls “ the expensive and 
effeminate system.” Whilst an honest man now-a-days 
must oceasionally work day and night, and generally will 
think seven hours’ sleep ample for the wants of nature, our 
prisoners must sleep ten hours out of the twenty-four at 
the Reading prison palace. ‘At the same place,” says our 
author, “like the young ravens, the prisoner is supplied 
with food without doing any work to obtain it, and without 
even the trouble of erying for it, for three times a-day it is 
punctually served up, and, in order that no time may be 
lost in the distribution, it is raised from the kitchen to the 
cells by a mechanical lift with a sort of railroad tray, 
conveying within a few minutes every man’s meal to his 
own door; so that the prisoners’ temper is not tried by 
having his appetite trifled with, or his viands cold.” The 
chaplain remarks—* Many of the juvenile culprits have 
never been feasted upon such luxurious abundance before 
they entered the prison; they have become gross, and, in- 
stead of giving proof of the moral activity which distin- 
guishes other prisoners, they receive instruction with sleepy 
indifference, and commonly disregard advice.” Re-com- 
mittals are the consequence, and they recruit the jail with 
other members of the same family. If the prisoner's health 
requires exercise, he gently “paces up and down an airy 
ground.” At Reading * we have no tread mill or anything 
approaching to hard labour, exeept a pump worked by ten 
men when two would suffice.” Admirable tenderness! 
Maternal solicitude! Had Cowper lived now-a-days he 
would not have sighed for ; 

“A lodge in 


s 





ome boul tity of shade ;” 


he would clearly have sought admission into the Reading 
prison palace as the place of all others freest from anxiety 
aud disagreeable incident. ; 

The slight taste we have had of the effects of “the 
effeminate and expensive system” is but an carnest of what 
is yet tocome. “ The peaceable inhabitants of this country 
have as yet experienced only a very moderate amount of the 
infliction which is in store for them. I believe,” continues 
Mr. Pearson, “ only 1,000 or 2,000 of this class of criminals 
have been at present let loose upon society out of the 10,000 
that will be ready to be discharged in regular suecession ; 
and yet the burglaries, the highway robberies, and other 
serious crimes that are being daily committed by these ex- 
perienced criminals and their confréres are spreading terror 
throughout the length and breadth of the land.” 

If 1,000 of these worthics have created sucha panic through 
the land, what will 10,000 do? If we are to have, by the fair 
carrying out of the present system, ten times the number 
of atrocious crimes that have served to keep us in constant 
trepidation through the last winter, things will come to a 
nice pass indeed. Evidently something must be done. 
And the great fear is that something hasty and botchy 
will be attempted, something to patch up or to supplement 
the present wretched system, which is itself, at least, 


mainly chargeable with all the blame. We want no 
botching, but a radical change. We want no temporising, 
but a thorough and stringent revision of our whole 


criminal management. ‘This time, at least, it is of the 
utmost moment that something should be done on sound 
and right principles, and that we should lay the founda- 
tion for the eventual redemption of the criminal, whilst 
we secure immediate protection for society from his 
violence and crime. F 

Mr. Pearson goes on in a very manly way to describe 
what ‘ Y F 
system of prison discipline,” 
this purpose. 
these objects, as described to the House of Commons’ 
Committee, contemplated the establishment of large in- 
dustrial prisons, secure and strong, plain and cheap, with 
separate sleeping cells for each inmate, the prison to be 
surrounded by strong and lofty walls, enclosing 1,000 or 
2,000 acres of land. I propose that each of these prisons 
shall accommodate 1,000 or 2,000 inmates, classified, 
subelassified, and distributed in different prisons according 
to their economical condition, whether artisans, mechanics, 
or labourers—according to their physical state, their age 
and strength—according to their moral and /egal status, 
whether felons or misdemeanants, under longer or shorter 
sentences, and whether hardened offenders or novices in 
crime. When the contemplated plans for the classifica- 
tion of the prisoners are complete, I propose that they 
shall, as nearly as cconomical considerations and prison 
arrangements will admit, be employed in the pursuits at 
which they are most apt, and to which they will be 
returned at the termination of their sentences. ‘Thus I do 
not propose, as at Milbank, that labourers shall be con- 


which he thinks will effect 


“The proposed plan for accomplishing | 


| service of running away. 


he not inaptly calls his “labour and appetite | 








is something radically wrong in our present modes of ma- | verted into tailors, making but little or no profit by the work, 


aad rarely if ever qualifying themselves to compete with the 
free craftsmen in the labour market on their discharge—an 
object certainly not to be desired, if it were attainable in 
this country, where all the branches of industrial occupation 
are filled by honest men who contribute to taxation to defray 
the charge of instructing the Millbank convicts, who would 
be thus brought into competition with themselves.” 

Mr. Pearson would, however, find skilled labour for the 
skilled workman, whilst he disclaims compulsory slave 
labour as an instrument of prison discipline or reformatory 
punishment. Ile would give hard fare and a hard bed to 
the idle, twenty ounces of bread and any quantity of water 
daily, Ile proposes that the sentence pronounced shall be 
a labour sentence for so many hours of labour, every hour 
of good labour to add a halfpennyworth of additional diet 
to the idle man’s allowance, and cancel one hour of his sen- 
tenee—thus every man to work his way out of of prison. 

There is something very good in all this. The only 
fault we have to find with it is, that it does not go far 
enough. In the first place—for there seems no help for it 
—we must put the prisoner's labour on the ordinary market 
footing, utterly regardless of its competing with the labour 
of others. Whatever he can labour at with the most pro- 
fitable result consistent with his prisoner's condition, that 
is the work he ought to do. Let him have fair play to the 
utmost extent. And if then he will not work, let him have 
just enough of the coarsest food to keep body and soul 
together, but not a fraction more. Further, let his crime 
and his redemption from its consequences form the matter 
of a regular business account. Let the account be opened 
the day he enters the gaol. Let him be debited with 
the amount he has stolen or destroyed, or with a sum 
fairly assessed if his crime be only commutable with a money 
value, as the first item against him; let the cost of his 
trial and maintenance be charged regularly. In addition 
to this, let a fair sum for starting him again in the world 
on leaving prison be put against him. Now, let him know 
that this is the price of his liberty, from which justice will 
not bate a jot. That, however, he may pull sanctified 
faces and simulate reformation, justice inflexibly demands 
this self-wrought reparation at his hands, Make it, then, 
a fair straightforward matter of business. Surround him 
with the best moral and mental influences you can, in 
addition ; but keep the main idea ever prominent and dis- 
tinctly before him. Let him have a copy of his account as 
often as needful, that he may see justice is done him. A 
man who has so worked his way out of prison will have 
received a moral lesson, we venture to say, of the most 
abiding character. It will be a sound one to the core. He 
will, too, be in a position to start the world again honestly, 
and with a chance of success. And let every rascal, through 
the length and breadth of the land, know assuredly that 
this is his fate the moment his rascality is brought home to 
him, and, we venture to say, the prison would not be 
looked upon as it now is. The law may thus assert its 
majesty, and become again the minister of reformation. It 
may thus, by honest and wholesome terror, save the weak 
in the hour of { »nptation, deter the flagitious from his un- 
lawful practices, and become the incentive and the safe- 
guard of public virtue. 


THE MAKING OF MANURES, 

Jupaine by the carelessness which is often witnessed in the 
preparing of yard-dung even by those who think themselves 
good farmers, one might almost be led to conclude that instead 
of its being a valuable fertiliser which cannot be dispensed with, 
it is a waste substance that must be got out of the way. How 
wasteful it is, for instance, to permit the very essence of a 
manure heap to flow into the nearest stream! A wise man 
this John Bull who so well knows the value of far-fetched guano, 
but who cares little about equally potent fertilisers at his own 
door. And then, apart from liquid drainings, how careless good 
John is about the solid yard manure which will not do him the 
Is it wet straw or mouldy hay he 
exposes in that way to be dried by the action of a scorching 
summer's sun’ Not at all, he is merely elevating the tempera- 
ture a little of good ** muck” that it may warm the soil when it 
goes into it. What dees he care about ammonia or all the other 
hard-named stuffs which these fireside farmers, the chemists, 
tell him the sun and the wind will deprive him of! His father 
made good “muck” heaps before the half of these hairbrained 
fellows were born, and why, therefore, should he give any 
attention to them! It is to be feared that on home farms, as 
well as elsewhere, there is much mismanagement in this depart- 
ment of farm economy. 

A manure heap should be looked upon as a store of treasure 

which it ré ally is. Now as atmospheric action deprives it of 
virtues, nothing can be more obvious than that it 
should be prepared under cover, and when stored at any time in 
the open field it ought to be carefully covered up with soil ; but 
even in the every-day treatment of a manure heap much may 
be done to ensure its being of maximum value asa fertiliser, 
provided always, of course, it is the exuvie of well-fed animals. 
When the cleanings of stables and cattle stalls are regularly 
spread, mixed together, and slightly watered, the fermentation 
of the heap is more uniform, and from various causes the 
manure is of better quality than it could otherwise be, And 
how much valuable manure may in many cases be made on a 
home farm by collecting vegetable and refuse matter of every 
kind, and after taking means by fermentetion to destroy the 
vitality of the seeds it may contain, putting it either into the 
bottom of the manure court or into convenient heaps where the 
drainings from the Peat, road 
scrapings, and even clay may at very little « xpense be converted 
into excellent fertilisers by any farm bailiff who knows how to 
make the most of his half idle workmen in wet or stormy days, 
A cheaply formed compost house adjoining the manure-yard will 
always be found a profitable erection in which to carry out these 
operations. All the yards and roadways about the bomestead 
should be frequently scraped and kept perfectiy clean, and the 


some of its 


latter can be thrown over it! 


collected material, if mixed up with some other substances and 
well saturated with urine will make «a superior manure for 
turnips, With the view of converting straw into dung, the 
yards of some farms are thickly laid over with it, but at best 





this is an unprofitable and slovenly way of making use of straw. 
Far better to procure cattle or pigs to act merely as manure- 
making machines than to follow such an anremunerative course, 
Agricultural Gazette. 
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CHEMICAL. 

ON THE MODE OF ASCERTAINING THE “ORIGINAL GRAVI- 
TIES” OF BEERS AND OTHER FERMENTED LIQUIDS, 
(Continued from our last.) 

In the year 1847 Messrs. Dobson and Phillips having completed 
their research, laid before the Board of Excise a method in de- 
tail by which the original gravities of beers could be determined, 
and which, after its accuracy had been severely tested, was 
adopted and immediately put in practice by the Board. The 
extent to which the Revenue had suffered, and the necessity for 
some efficient check upon the declarations made by exporters, of 
the strengths of the beers upon which drawback was claimed, 
now became strikingly apparent, it being found that, of a large 
number of samples of beer examined, no less than 74 per cent. 
were not entitled to the drawback claimed, some being as much 
as 20 degrees below the declared gravity. This unsatisfactory 
state of the trade must not be ascribed wholly to intentional 
fraud, but partly to the rough and inexact mode practised by 
brewers in ascertaining the density of their worts, and to the 
careless manuer in which beers were made up for exportation ; 
this want of precision having been, no doubt, to a great extent, 
induced and encouraged by the total absence of any fiscal 

control over the declarations of the exporters. 

As was to be expected, the application of the method produced 
much dissatisfaction and loud complaints ou the part of persons 
concerned in the exportation of beer ; and it was denounced as 
being inaccurate in its results and unjust to the trade; the 
Board, therefore, in 1851 resolved to submit it to Professors 
Graham, Hofmann, and Redwood, with a request that they 
would thoroughly investigate the whole subject. These chemists 
instituted an elaborate and extensive series of experiments, not 
only with a view to test the truthfulness of the method under 
consideration, but to elucidate and explain the laws generally 
which govern vinous fermentation. The data obtained by them, 
and embodied in their valuable Report addressed, in August, 
1852, to the chairman of the Board of Inland Revenue, were 
all but identical with those previously arrived at by Messrs. 
Dobson and Phillips, and the investigation fully proved that the 
method devised by the last-named gentlemen is not only sound 
in principle but accurate in detail. 

Before proceeding to explain the “ distillation process” used 
by the Revenue, it may be well to describe the form of still 
employed. It was found that the ordinary glass retort was quite 
inapplicable from the time lost in connecting it perfectly |with 
the condeneer in every experiment, the difficulty in transferring 
from it without loss the residue or extractive matter, and the 
risk that a portion of the beer in the retort, from its frothing on 
ebullition, might be carried over mechanically, Mr. Phillips, 
therefore, contrived the following distilling apparatus, which is 
very convenient, and extremely useful for other purposes* 


a, 


A isa glass distilling flask, connected with the apparatus by 
the brass screw cap and flange B; this connexion is perfectly 
air tight. C is a copper condenser, having, instead of a worm, 
a series of shallow rectangular chambers arranged in a zigzag 
form, and by means of which the vapour is exposec’ to a very 
large condensing surface; D D are the water suppiy and dis- 
charge pipes, the former extending almost to the bottom of the 
condensing cistern C ; EF is a small glass flask, holding, when 
filled up to a mark on the neck, about four fluid oz., this 
is used both as the measure flask and receiver; F, stand with 
telescope tube ; G, gas lamp. The advantages of this apparatus 
consist in its great condensing power, the easy and perfect 
manner in which the distilling flask can be attached to the 
metal tube, and the facility with which it can be detached and 
rinsed out. 

The “ distillation process,” as practised in the Inland Re venue 
Laboratory, is as follows, the whole of the weighings and measur- 
ings being made ata temperature of 60 deg. Fah. : —The measure 
flask is filled up to the mark on its neck with the beer, which is 
then transferred to the distilling flask, the traces of beer 
remaining in the former flask being rinsed out with about 600 
grains of distilled water, and the rinsings added to the beer in 
the distilling flask ; about two-thirds of the bulk of the beer 
used are then distilled off, and received in the well washed mea- 
sure flask, the distillate, which contains the whole of the alcohol 
of the beer, is increased by the addition of distilled water to the 
same bulk as the beer operated upon, then agitated, and its 
specific gravity, ascertained by the weighing bottle, 1,000, minus 
this specific gravity being the “spirit indication.’’ Whilst the 
distillation is proceeding the specific gravity of the beer is de- 
termined by weighing 1,000 fluid grains—this “ beer gravity” is 
necessary to be known if it be wished to check the results of 
the experiment by those afforded by the evaporation process. 

The residue in the distilling flask is next carefully transferred 
to the clean measure flask, the former tlask well washed out with 
distilled water, and the washings added to the measure flask, 
which is then filled up to the mark on its neck by the further 
addition of water, the liquid containing the whole of the solid or 
extractive matter of the beer is shaken up, and its specific 








* © Phillips’s distilling apparatus, and all other appliances required in 
the determination of original gravities are supplied by Messrs. Jackson and 
Townsen, operative chemists, $9, Bishopsgate-street Within, E.C, 








gravity observed by the weighing bottle ; its density is termed 
the “extract gravity.” 

Provided there were no acetic acid in the beer, sufficient data 
would now have been obtained by which the original gravity 
could be deduced ; but this acid is always present in beers, and 
being produced by the oxydation of a portion of the alcohol in 
the first instance formed, it is obvious that the spirit indication 
derived from the specific gravity of the distillate is less than it 
would have been if no conversion of alcohol into acetic acid had 
taken place ; it becomes necessary, therefore, to determine the 
exact quantity of acid present, and, according to its equivalent 
amount of alcohol, to make an addition to the observed spirit 
indication, which, when so corrected, will show by the subse- 
quent table (No. 2), the true number of degrees of gravity lost 
in the production of both the alcohol and acetic acid. 

The following is the mode of ascertaining, and making allow- 
ance for, the amount of acetic acid in beer. 

A solution of ammonia is prepared of such a strength that a 
given bulk of it will exactly neutralise one per cent. of absolute 
acetic acid in an equal bulk of beer, so that if 100 fluid grains 
of the solution are sufficient to neutralise the acid in 1,000 fluid 
grains of beer, such beer contains one-tenth per cent. of acid. 

A measure tube, graduated downwards to 1,000 grains is 
filled to zero with the ammonia solution, so much of the solu- 
tion is then added, a few drops at atime. to 1,000 fluid grains of 
the beer, as is necessary to neutralise the acid, every division of 
the tube, corresponding to ten fluid grains, so emptied, indicating 
‘01 per cent. of acetic acid in the beer. But the whole of the 
acid present must not be taken into account in correcting the 
observed spirit indication, as a certain portion is always formed 
during the fermentation of the worts, and which, from the experi- 
mental nature of the data upon which the method is based, is 
already allowed for in the table of “degrees of spirit indication 
with corresponding degrees of gravity lost.” The quantity of 
acid thus formed in the fermentation of beer-worts was carefully 
estimated by Professors Graham, Hofmann, and Redwood to be 
one part in one thousand parts of the wort, or one tenth per 
cent., it is, therefore, only the excess above this which is taken 
into account in arriving at the true number of degrees of gravity 
lost. 

The following table, No. 1, shows the addition to be made to 
the spirit indication derived from the specific gravity of the 
distillate, for any excess of acetic acid above one-tenth per cent. 


TABLE No. 1. 


Per Centage of Corresponding Degrees of Spirit Indication. 


Acetic Acid, 








oo | 01 | “02 | 03 | -04 | 05 | 06 | 07 | -08 | -09 
0 | —| -02| 04} -06| -07 08 | 09 | *11| 12] +13 
‘J 14] -15| 17| 18| 19] -21 “22 | 23) 24] -26 
2 27, -28| -29| -31/ -32| -33/ 34] 35) -37| 38 
3 | 39) -40/ 42] +43] -44| 46-47) 48-49] 51 
4 52 °53| -55| -56| 57] 59° 60! 61! -62| -64 
br | +65 66) “67 “69 70| °71 42; 4 75 | *76 
6 ‘77| *78| *80| 81] ‘82| 84| *85| *86| °87| -89 
7 90, 91) 93] -94) +95] -97' -98| -99/ 1-00] 1-02 
2 1-03 | 1°04 1°05 | 1-07 |1°08 | 1°09 1-10} 1°11 113 | 1-14 
9 115 | 1-16 |1-18 [1.19 1-21 [1-22 1-23 | 1-25 | 1-26 | 1-28 
10 1-29 | 1-31 1°33 | 1°35 | 1°36 | 1°37 | 1°38 | 1-40 | 1-41 | 1-42 





~ After the spirit indication has been thus corrected, the ‘corre- 
sponding number of degrees of gravity lost by the formation of 
alcohol and acetic acid in the beer is shown in the annexed 


TABLE No. 2. 
Degrees of Spirit Indication, with corresponding Degrees of Gravity lost, 










Degrees of | 
Spirit ee tie 2 | a Vi) Wa. 6 7 8 | 9 

Indication, 
0 —~| 3) 6! -9 1:2] 1; 24) 2-7 
1 30) 33) 37! 4:1! 4-4) 4 59) 62 
2 66| 70 74 78) 82) & 98) 102 
3 10°7/ 11-1 11-5 | 12-0 12-4} 12- 142/147 
4 IS1|155 160 164/168) 17° 18°6 | 19°1 
5 195/199 20-4 20-9 213 | 21- 23°1 | 23°6 
6 24:1 | 246 | 25-0) 25°5 | 26 0 | 26- 27-8 | 28°3 
7 28°8 | 29-2 297 30-2 | 30-7 | 31 32:7 | 33-2 
8 33°7 | 34:3 34-8 | 354 | 35°9 | 36% 38-0 386 
9 39.1 | 39°7 | 40°2 | 40°7 | 41-2 | 41-7 43:2 | 43:7 
10 44-2 | 44-7 | 45-1 48-0 | 48:5 
1 419°0,49°6 501 53°3 | 53°8 
2 543 54-9 | 55-4 9 58-4 
13 594 60-0 60°5 2 } 63°3/ 63.8 6423 
14 64.8 65-4 65-9, 66-5 67-1 | 67°6| 682 68-7 693) 699 
15 70°5 | 





The following particulars of an experim ent madeupon a beer 
brewed at a gravity of 1050 will illustrate the method pur- 
sued :— 

Beer, gravity 1006-40 
Spirit 992-10 
Extract ie cae Sout se 1014-18 

In estimating the acid, 46 divisions of the measure tube were 
emptied, or 460 fluid grains of the ammonia solution were re- 
quired to neutralise the beer, which was thus shown to contain 
0°46 per cent. of acetic acid ; then 

Acetic acid present in the beer . 
Deduct, as being already allowed for) 


in the formation of table, No. 2. 


0-46 per cent. 
O-10 


Acetic acid to be taken account of 0°36 
Observed degrees of spirit indication or 1,000 ) 


. | Meer rit 
minus the sp. gr. of the distillate : wee 
5 


Add spirit indication corresponding to 0:36 0-47 
per cent. of acid, as per table, No. 1 ' 
True spirit indication eve 8:37 


which by table No. 2, corresponds to 35°75 deg. of gravity lost 
then ’ 
8°37 is equalto 35°75 degrees of gravity 

Add extract gravity 101418 





Original gravity 1019 93 

It now remains to describe the “ evaporation precess” which 
differs from the preceding method in this, that no direct account 
is taken of the amount of alcohol present in the beer. <A cer- 
tain bulk of the beer is evaporated down in an open vessel until 
the whole of the alcohol is driven off, the residue is then made 
up to the original bulk by the addition of distilled water, and 
its density or the “extract gravity” ascertained ; the “ beer 
gravity” is then determined, which, when deducted from the 
“extract gravity,” vives the apparent spirit indication ; this last 
quantity is then corrected for the acetic acid present in pre- 
cisely the same manner as in the previous method; the spirit 
indication thus obtained represents a greater number of degrees 
of gravity lost than those corresponding to an equal indication 
derived trom the “distillation process.” Table No. 2 is, there- 
fore, now inapplicable, and the annexed Table No. 3, based also 
upon experimental data, must be used.] |The cause of this dis- 








Marcu 20, 1 857. 





parity between the spirit indications afforded by the two pro- 
cesses was first explained by Professor Graham and his col- 
leagues in their report on original gravities; they found that if 
equal quantities of alcohol be added to equal bulks of pure 
water and beer, an unequal condensation of volume takes place, 
the density of the former being lowered by the presence of the 
alcohol somewhat more than that of the latter, unequal amounts 
of alcohol being thus indicated. Now, the spirit indication is, in 
the “ distillation process,” derived from the specific gravity of 
the distillate, which consists of alcohol mixed with pure water, 
whilst in the evaporation process it is found by deducting the 
“beer gravity” from the extract gravity, so that the spirit 
indication given by the former process represents a less amount 
of gravity lost than that obtained by the latter process does. 

The following is the table of degrees of spirit indication with 
corresponding degrees of gravity lost, used with the “evaporation 
process” :— 








TABLE No. 3 
. i 
Degrees of | | 
Spirit 0 % 2 3 “4 } 5 6 7 8 9 
Indication. | j 

0 —| 3| -‘7] 1:0] 1] 24, 28] 34 
1 3:5! 3:8) 42] 46 ‘8| 62, 66] 7-0 
2 7-4! 7:8) 82] 87 9/103,10°7}11° 
3 11°5/ 11-9) 12.4] 12°8 | 14 0) 14-4 14-8 115-3 
4 15°8| 16-2 | 16°6 | 17-0 | 18°4| 188; 19°3 | 19-8 
5 20°3| 207 | 21-2] 21-6 | 23°0 | 23 4/ 23-9} 243 
6 24°8 | 25-2 | 25-6 | 26-1 | 5 28 0| 285 | 29-0 
7 29°35 30°0 30-4] 30°9| : 32 3 | 32 8| 33:3 | 33-3 
8 34:3 34-9 35-5 | 360 |: 37 7 | 383/388 394 
9 40-0 40:5 41.0] 41-5) 43°0 | 43°5| 44°0 | 44-4 
10 449 45-4 460] 46-5 48-2 | 48°7| 49:3 | 49°8 
ll 50°3 509 51-4] 51-9 535 | 54°0 | 545 55-0 
2 55-6 56-2 | 56°7| 57°3 589) 594! 5991 60-5 
13 61-0 61-6 62-1 | 62-7 | 64°3 | 649 65°4 66.0 
14 66.5 67:0 67°6| 68°1 1 69°8|704/70°9/71 4 
15 72-0 H | | | | 


above quoted will furnish 
at the original gravity by 


The data given in the experiment 
an example of the mode of arriving 
this method. 





Extract gravity... ... sco <i. soo seo 305418 
Beer aa ae ake 1006-40 
Spirit indication... <2: co seo cee see 7-78 
Add spirit indication corresponding to ) 0-47 


0-36 per cent. of acetic acid 





8°25 which by 
Table No. 3 represents 35°75 degrees of gravity lost, 
then 
8-25 equivalent to 35°75 degrees of gravity 
Extract gravity 101418 





1049-93 
showing a coincidence, which but rarely occurs, between the 
results of the two methods. 

It. will be observed that in this method the exact determina- 
tion of the “beer gravity” is an essential element ; but this, 
owing to the frothiness of beer, can seldom be done ; hence arises 
the superior accuracy of the “ distillation process,” in which the 
density of the beer is not necessary to be known. 

The methods described in this article are also applicable to 
the determination of the original gravities of distillers’ worts. 





East INDIAN SUBMARINE TELEGRAPH, vid THE RED SEA.—The 
above project, which is influentially supported, and has been already 
noticed in these columns, offers so perfectly practicable a route to 
India for a telegraph, and such advantages to trade and navigation 
between India and Alexandria, irrespective of the through communi- 
cation with England, that we would recommend it to the serious at- 
tention of all who are interested in telegraphic communication with 
India. The English Government having determined upon a system 
of telegraphs for the purpose of connecting their possessions in the 
Mediterranean, it is proposed to continue that system, which is to 
terminate at Alexandria, thence to India. For this purpose powers 
have already been obtained from the Egyptian and Ottoman Govern- 
ments to lay wires across Egypt and down the Red Sea to Aden, 
thence parallel to the south coast of Arabia to Kurrachee in the East 
Indies. Now the proposed route is the regular commercial route, 
steamers can take advantage of the telegraph—for instance, at Aden 
and Suez, to send and receive messages, which will be a very im- 
portant use this telegraph can be put to. The intended route offers 
perfect security to the wires and stations; the latter will be on the 
sea shore at distances in no instance exceeding 490 statute miles, and 
besides the security offered by places themselves which are either 
military posts or British possessions, as Aden and the Kooria Mooria 
islands, they will share the advantage of the long-established in- 
tluence of the East India Company in those seas. The cable can be 
laid in those latitudes at far less risk than in more northerly regions, 
and, what is of the highest importance, can be laid without pre- 
liminary preparations and arrangements, as charts and soundings 
taken under the orders of the East India Company exist the whole 
way from Suez to Kurrachee, and the concessions obtained provide 
for all the arrangements connected with the stations. These 
circumstances deserve mature consideration on the part of those who 
wish to see early telegraphic communication completed to India, and 
there are many such. 

Tue Rus or Bavet.—The Journal de Constantinople publishes 
a letter relative to archeological discoveries made in Western Asia 
by M. Place, French Consul at Mossul. The passages which refer 
to the ruins of the Tower of Babel are interesting. These ruins are 
still most imposing, and can be discovered at a distance of twenty 
leagues. Sixof the eight stories of the tower have crumbled away. 
Its base forms a square of 194 metres. The bricks of which it is 
formed are of the purest clay and almost white. Before being baked 
they were covered with inscriptions, written in a clear and regular 
hand. Some persons in modern days have inquired where all the 
bitumen came from which was employed in the construction of the 
tower, as recorded in the 11th chapter of Genesis. It happens that 
a stream of bitumen still exists in the neighbourhood of the tower. 
and flows in such abundance as at times to form a bond fide river, 
The inhabitants then set fire to it, and calmly wait until the flames 
die away from want of fuel. Several interesting photographic views 
have been taken by M. Place of the ruins, as well as of various parts 
of Nineveh. Amongst these ruins he discovered a quantity of small 
jewels, engraved stones, and a profusion of coins. Some of the en- 
graved stones are remarkable; one is of a cylindrical shape, and 
pierced in the direction of its axis, in order to be suspended round the 
neck if necessary. On this piece of transparent quartz the sculptor 
has engraved a figure with fine curling hair, dressed in a long narrow 
tunic, bordered with fringe. It is upright, and extends one hand 
towards an altar. Amongst other discoveries are inscriptions on 
bands of gold, silver and copper, and a species of unknown substance 
similar to ivory. 

STEAMERs For Russia.—It appears the Russian Government has 
sent orders to Bordeaux for the construction of a screw steam frigate 
of 500-horse power, to carry 60 guns, a screw steam corvette of 400- 
horse power for 30 guns, and a paddle-wheel steam yacht of 400- 
horse power, for the special service of the Czar. These vessels, which 
were ordered three months ago, are far advanced towards completion. 
The corvette will be launched in May, the frigate in September, and 
the yacht in December. Other orders of a similar kind are stated to 
have been also received. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

483. GEoRGE FREDERICK LEE MEAKiN, Albion-street, Hyde-park, London, 
*‘An improved method of applying breaks to railway carriages.”— 
Petition recorded 19th February, 1857. 

620. EDWARD Rogert Woop, Stonthall, Swansea, Glamorganshire, “ Im- 
provements in labels.” 

622. CHARLES ALEXIS BOURDIER and VicToR MAssgLON, Trafalgar-square, 
Charing-cross, London, *‘ Improvements in obtaining and applying motive 
power. 

524. James Brown, Aldgate, London, ‘‘ A method or methods of preparing 
paper to enable it to receive an impression from an engray ed block or 
plate, type, or other printing agent, while in a dry state.” 

526. Grusepre DEvINcENZzI, M idox-street, London, “ Improvements in 
producing figures and designs upon plates for printing from.” 

530. CHARLES Henry Murray, Oakley Cottages, Old Kent-road, Surrey, 
“* An improved construction of chain pump. 

532. Amie Kocn, Belfast, in hinery for breaking and 
scutching flax, "hemp, and other fibrous siemens. ad 

534. George Barnett, Aldersgate-street, London, ‘‘ Improvements in 
fasteners for parts of nents.” — Petitions recorded 23rd February, 1857. 

536. CuaupE Francois Larrurre, Rue de |’Echiquier, Paris, ‘‘ Improve- 
ments in heating apparatus.” 

538. STEPHEN WricHt Hawks, Gateshead Iron Works, Gateshead-upon- 
Tyne, Durham, ‘‘ Improvements in railway chairs.” 

540. JosePpH Ropinson, Glasgow-terrace, Thames Bank, Pimlico, London, 
“Improvements in the stages used in green-houses and hot-houses.” 

542. JoHN PULLAR and LAURENCE PULLAR, Perth, N.B., *‘ An improvement 
in the manufacture of umbrellas and parasols.” 

544. George McCaLian, Johnstone, Renfrewshire, N B., ‘ Improvements 
in air and water discharge apparatus for steam pipes.” 

546. JaMES THORNTON, Belfast, ‘‘ Improvements in the manufacture of 
— tiles, and tubes of earthenware.” — P:titious recorded 24th February, 

57. 





548. Wiliam Woop, Monkhill House, near Pontefract, Yorkshire, ‘‘ Im- 
provements in machinery or apparatus used in the manufacture of carpets 
and other pile fabrics.” 

550. JoHN MgaD and Ggrorork MEAD, Bethnal- -green, London, ‘“‘ Improve- 
ments in metallic packing boxes or cases. 

552. Wituiam Epwarp Newton, Chancery-lane, London, ‘ Improved 
machinery for making preparings from waste silk, cotton, wool, flax, 
hemp, and other fibrous materials.”—A communication from M. Antoine 
Louis Warnery, Lyons, France. 

554. CHRISTIAN SCHWEDERSKY, Railway-place, cares h-street, London, 
“Improvements in floating ships or vessels.”—Pelitions recorded 25th 
February, 1857. 

561. THOMAS GEORGE Suaw, Great Saint Helens, Bishopsgate, London, “ An 
improved thrashing and winnow ing machine, ‘which he calls flail thrash- 
ing machine for corn and other grain.’ 

563. Davin OweN Epwarps, Cambridge-villa, Gilston-road, West Brompton, 
“ Ventilating and removing the products ‘of combustion of fuel and of 
respiration from the apartments of dwelling-houses and from public 
buildings.” 

565. ANDREW PEDDIE How, Mark-lane, London, ‘‘ Improvements in 
machinery or tools for drilling and boring. “s 

567. JosePH SLATTERIE EDWARDS, Blackfriars-road, Surrey, ‘‘ The prepara- 
tion and novel application of a certain foreign fruit or vegetable as an 
article of food, confectionery, or to be used in brewing or distilling or for 
the manufacture of sugar and gum.” 

569. Brook Hopeson and Jonn Carter, Halifax, Yorkshire, * Improve- 
ments in looms for weaving Brussels carpets and other terry fabrics.’ 

571. WALTER MACFARLANE, Glasgow, ‘‘ Improvements in re. or 
manufacturing cast-iron pipes.”— Petitions recorded 26th February, 18: 

573. GopFREY ERMEN and FRANCIS SPENCER, Manchester, ‘* Improvements 
in the manufacture of bands, straps, or belts for driving machinery, and 
for other purposes,” 

575. WitLiAM Ropertson and JAMes GuTirie Orcuar, Dundee, Forfar, 
and Joun MENzigs, Ordie Mill, Perth, N.B., ‘* Improvements in machi- 
nery or apparatus for winding yarns or thread.” 

577. Epwarb Muck.Low, Bury, Lancashire, ‘*Certain improvements in 
apparatus to be employed for the purposes of cooling and evaporating.” 
581. SamuEL Draper, Lenton, Nottinghamshire, ‘‘ Improvements in appa- 
ratus for retarding and stopping carriages on railways, and in cocks or 

taps used for such and other purposes.” 

583. WittiamM Epwarp Newron, Chancery-lane, London, “ Improved valve 
gear for reciprocating steam engines whose power is applied directly by 
the piston without employing a rotary shaft."—A communication.— 
Petitions recorded 27th February, 1857. 

585. Ep¢ar HEALE and Mary ANN ‘HEAL, Albion-terrace, Hatfield New 
Town, Hertfordshire, “The treatment of vegetable and other sub- 
stances.’ 

587. Jessie Briaes, Newsted Mill, Pudsey, near Leeds, ‘* Improvements in 
looms for weaving.’ 

589. THomaAs Horo, Birmingham, *‘ An improvement or improvemeuts in 
the manufacture of mottled or variegated soaps. 

591. James EpwarD M’CONNELL, Wolverton, Buckinghamshire, ‘* Improve- 
ments in railway breaks.” 

593. PeTER ARMAND le Comte de FonTarneMORRAU, Rue de |’Echiquier, 
Paris, ‘‘ Improvements in window shutters.”—A communication. 

595. RICHARD ARCHIBALD BrooMan, Fleet-street, London, ** An improve- 
ment in the manufacture of sulphate of soda.”—A communication from 
L. Mesdach, Paris. 

597. THEODORE HyLa JeNNENS, Hunters-lane, Birmingham, ‘‘ A new or 
improved manufacture of rollers or cylinders for printing fabries.” 
Petitions recorded 28th February, 1857. 

599. SAMUEL Wricut, Halstead, Essex, ‘‘ Lmprovements in gas regulators.” 

601. THOMAS PARKER, Sitwell-street, Derby, ‘‘ Improvements in railway 
wheels.” 

603. WittiaAM Pepper, Savage-gardens, Tower-hill, London, ‘ Certain 
improved methods of strengthening metallic and other structures.” 

605. WittiaM Henry Smitu, M.D., Philadelphia, United States, JamEs 
CapMAN, Maestig, Glamorganshire, and JoskpH CaDMAN, Sandersfoot, 
Pembrokeshire, ‘An improved method of manufacturing solid and 
hollow bricks, pipes, and other hollow and solid ware, from clay, shale, 
and other mineral substances.” 

607. FREDERICK WILLIAM Mowaray, Bradford, Yorkshire, ‘‘ Improvements 
in weaving.” 

609. CHARLES PAUVERT, Chatelle rault, France, ‘‘ Certain improvements in 
manufacturing cast steel.” 

611. Wittiam PouraRp, Wych-street, London, “An improvement in 
buttons and means of fastening buttons to garments and fabrics.” 

613. Davip Patrivek, Woolwich, Kent, ‘‘ Improvements in steam boilers.” 

615. JAMES ANDERSON, West Bromwich, Staffordshire, ‘‘ An improvement 
in the process generally termed ‘ gathe ring, "used in the manufacture of 
certain kinds of glass.”— Petitions recorded 2ud Marek, 1857. 

619. JoHN Banks, Northampton, ‘‘A new description of life preserver, 
adapted also to the preservation of property. ” 

621, GrorGes DAaNRE, PIERRE FoRTUNE Victor MovuiLuarDb, and Pierre 
ADRIEN MERCIER, Paris, ‘‘ An improved method of, and apparatus for, 
heating by “snl 

623. Tuomas BaLL, Nottingham, ‘‘ An improvement in the manufacture of 
warp fabrics suitable for the manufacture of gloves.” 

625. WittiaM Epwarp Newton, Chancery-lane, London, ‘ Improved 
machinery for removing snow from railways.”—A communication. : 
627. Wittiam TayLor, How Wood, Renfrewshire, N.B., ‘* Improvements in 

the manufacture of iron and steel.” 

629. Robert Mair, Edinburgh, “Improvements in apparatus for protecting 
articles worn on the person.” — Petitions recorded 3rd March, 1857. 


Inventions Protected for Six ‘Six Months by the Deposit of a 
Complete Specification. 

647. THomas BorsTaLL, Southall, Middlesex, ‘‘ Certain improved machinery 
for manufacturing bricks and tiles from clay alone, or mixed with other 
materials.”—Deposited and recorded 5th March, 1857. 

674. George PuiLcox, Stebon-terrace, Stepney, London, “* Improvements 
in marine and pocket chronometers and other time keepers. "— Deposited 
and recorded 9th March, 1857. 

696. NaTHaN APPLETON Dyar, Massachusetts, United States, ‘‘ A new and 
useful composition to be applied as a cov ering to the sides and roofs of 
buildings, and for various other purposes.”— Deposited and recorded 9th 
March, 1857. 


Patents on which the Stamp Duty of £50 has been Paid. 
684. FREDERICK SEILER, Interlaken, Switzerland.—Dated 23rd March, 1854. 
576. PETER ARMAND le Comte de FONTAINEMOREAU, South-street, Finsbury, 
London.—A communication.— Dated 10th March, 1854. 

598. Lawrence Wuitaker, Joun DicGLe, and Georek Howartu, Has- 
lingden, Lancashire.—Dated 13th March, 1854. 

603. Epwarp Harrregcy, Ratcliff, Lancashire.—Dated 13th March, 1854. 

910. Henry Brown, Halifax, Yorkshire.—Dated 20th April, 1854. 

629. Ropert WEaRE, Princes-road, Plumstead-common, Woolwich, Kent — 
Dated 16th March, 1854. 





hing, wringing and maging: "—Patition recorded 4th 





hinery for 

November, 1856. 

2592. ANDRE JACQUES ISAAC DE MONTENAY DU MiNHY, Blois, France, “ Im- 
provements in screw hand presses.""—A communication from Pierre 
amain, Meusnes, France.— Petition recorded 5th November, 1856. 

2610. Groner HENRY Stevens, Stafford-row, Pimlico, London, and ROBERT 
Fircu, South Lambeth, Surrey, ** Improv ements in locking and unlock- 
ing jars, bottles, and other vessels, and making such vessels air- tight.” 

2611. Josepn La "CaBRa, Albany-street, London, “ Improvements in the 
action of pianofortes.” 

2618. FrepERic CuapMAN, Piccadilly, Westminster, and CuarLes Bowyer, 

Davies-street, London, ** A method of purifying and disinfecting intes- 

tines, and manufacturing gelatine therefrom.”—/etitions recorded 6th 

Now ember, 1856, 

2621. THoMAS OLLIs, jun., Liverpool, ‘ Improvements in machinery or ap- 

paratus for cutting _ pe board, millboard, scaleboard, leather, and 

other substances of a light nature.” 

2624. Amos Hott and JaBEz BENTLEY, Cardigan Mill, East Ardsley, York- 
shire, ** Imp ts in y for weaving stuff and other goods,” 

Petitions recorded 7th November, 1856 

2637. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in preserving provisions."—A communication from Garnier Brothers, 
Faucheux, Tison, and Co.— Petition recorded 8th November, 1856. 

2644. PETER GASKELL, Sculcoates, Kingston-upon-Hull, ** The admission of 
steam into the cylinders of —- engines by an equilibrium valve.”"— 
Petition recorded 10th November, 1 

2648, WILLIAM SMITH, Salisbury-street, Adelphi, London, ** Improvements 
in machinery for sewing cloth and other materials.”—A communication 
from Edward Howard and others, Massachusetts, U. 

2649. JoHN FELL JONES, birmingham, ad Improvements. in the manufacture 
of rollers or cylinders for printing fabrics, and in machinery to be used in 
manufacturing the said rollers or cylinders.”—Petitions recorded Lith 
November, 1856. 

2662. JoserpH Eccies, Blackburn, Lancashire, ‘‘ Improvements in machinery 
for making bricks, tiles, pipes, and other articles made of plastic mate- 
rials,” 

2666, JAMES APPERLY and WILLIAM CLIssoLp, Dudbridge, Gloucestershire, 
- Improved apparatus for condensing wool, cotton, and other fibrous 
substances.” —Petitious recorded 12th November, 1856. 

2681. Hon, WitLIAM Erskine Cocikant, Osnaburg-terrace, Regent’s-park, 
London, ‘* Improvements in the permanent way ‘of railways.” 

2683. Joseri HACKING, Bury, Lancashire, “Certain improvements in 
machinery for dressing, polishing, and finishing threads and yarns.” 

2684. Tuomas Bratt SHarp and Joseph ANTHONY CouLer, Manchester, 
“Certain improvements in locomotive steam engines.” 

2686. Ricnarp Emery, King-street, St. James’s- “square, London, *‘ Improve- 
ments in springs for carriages and other vehicles.” 

2687. Richarp Emery, King-street, St. James’s-square, London, ‘* Improve- 
ments | in the construction of axles and boxes of carriages for common 
roads, 

2696. ArcHigaLD Rew, Sidmouth-street, Regent-square, and CHARLES 
O’Ne, Golden- “square, London, “ Improvements in treating metallic 
ores to obtain coppe 

2698. JAMES GREAV ‘Gerrard-street, Soho, London, ‘‘ An improved con- 
struction of ladies’ side saddle.”—A communication from Henry Adams, 
New York.— Petitions recorded lath November, 1856. 

2705. Groner Davirs, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
paper, suitable for the filtration of liquids, the dressing of wounds, and 
for the manufacture of envelopes, bags, bands, and for other similar pur- 
poses.” —A communication from Jean . Alphonse Pichot and Pierre Prosper 
Malapert, Poitiers, France —Petifion recorded Lith November, 1856. 
2717. ESTEVES BLANCHON, Blois, France, ‘‘ Machinery and apparatus for 
marking and boring leather and other similar substances for making and 
cutting screwed pins, and for uniting leather and other sunilar materials.” 
— communication,— Petition recorded 17th November, 1856 

ALFRED Watson and ALFRED HAMLYN WILLIAMS, Cornhill, London, 
" "an improved cap or top for scent bottles.” 

2739. SaMUEL Fox, Deepcar, Sheffield, ‘‘ Improvements in machinery for 
drawing wire and tubes.” 

2741. SamurL Fox, Deepear, Sheffield, “ Improvements in heating steel 
wire and tubes, also ribs and stretchers of umbrellas and parasols for 
hardening, and in apparatus for straightening wire and tubes.” —/etitious 
recorded 19th Novender, 1856. 

2763. Joserpn BARRANS, New Cross, Surrey, “ Improvements in apparatus 
for applying oil or lubricating fluid to the axles of railway carriages and 
locomotive enyines,” 

2767. Tuomas Koxserts and JouN Date, Manchester, and JoHn DANreL. 
PrivcHarD, Warrington, Lancashire, “ Improvements in obtaining and 
purifying oxalate of soda, which improvements are also applicable to the 
manufacture of oxalic acid.— Petitions recorded 21st November, 1856. 

2805. ALFRED VINCENT Newton, Chancery-lane, London, ‘* An improvement 
in the process of coating iron bolts, bars, sheets, spikes, nails, and other 
articles of iron, with metallic alloys, for the prevention of rusting or 
oxydation. ”—A communication from Joseph Poleux, New York.—Petition 
recorded 26th November, 1856. 

2808. PETER ARMAND le Comte DE FoNTAINEMOREAU, Rue de I’Echiquier, 
Paris, “‘ Improved weighing apparatus.”—A communication. — Petition 
vecordes 1 27th November, 1856. 

2857. Ropert Drypen, Kinaston-street, Lambeth, and SrerHen MILs, 
South-terrace, Willow-walk, Bermondsey, “* An improvement in the con- 
struction of cylinder printing presses.”—Petition recorded Qud December, 
1856. 

2894. WiLLIAM HADFIELD Bowers, Gorton, Manchester, ‘ Improvements in 
apparatus to be used for the purposes of distillation "—Petition recorded 
6th December, W356, 

2911. Epwarp BurkWELL, Gainsborough, Lincolnshire, “ An improvement 
in roasters for coffee, cocoa, chicory, and similar substances,”— Petition 
recorded 8th December, 1856, 

2914. Joun BrowNiNn@, Minories, London, ‘* limprovements in stereoscopes.” 
— Petition recorded 9th Decenber, 1856. 

2930. Joun Cornes, Swan-lane, London, ‘‘ Improvements in chaff-cutting 
machines.” —Petition recorded 10th Dece wider, 1856, 

2935. MicnaeL Burke, Liverpool, * Improvements in the construction of 
anchors.” —Petition recorded 1th December, 1856. 

2994. Vincent Louis Cazimin RENov, Jersey, “An improvement in the 
manufacture of spirit when rice is used.”—J'etition vecordat 17th Deceu ber, 
1856. 

340. KicHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in preparing or dressing threads, and other fibrous materials, and in the 
machinery employed therein.” — A communication from FE. C, I, Croutelle, 
—FPetition recorded 6th February, 1857. 

369. CHARLES TURNER and Louis WATERMANN, Liverpool, “ Improvement 
in or applicable to the class of hats made from straw, grass, palm leaf, or 
other like materials.”— Petition recorded Uth February, 138i 

392. ABRAHAM Roypbs, CaRDER, and JouN KENYON, Lower- -plac e, Rochdale, 
Lancashire, ‘‘Certain improvements, or a certain improvement in 
machines for spinning or doubling, commonly known as throstles.”— 
Pelition recorded 1th February, 1857. 

411. Davip Baker, Gisbro’ Alum Works, Yorkshire, Improvements in 
the manufacture of compounds of alumina and of magnesia.” Petition 
recorded 12th Febrvary, 1857. 

484. Davin LLOYD PRICE, Beaufort, Brecknock, ‘* Improvements in electric 
apparatus for giving signals, and appliances connected therewith.” 

487. James Crook, Winckworth-place, Hoxton, London, ‘* Improvements 
in looms for weaving elastic and other fabrics.—Petitions recorded 19th 
February, 1857, 

509. Francis Hay THomson, Glasgow, “ lmprovements in the manufacture 
of iron.” 

512. Jonn Mippieton, Hyde, Cheshire, and WiLLIAM Stent, Fairfield, near 
Manchester, ‘‘ Improvements in railway chairs and in the jointing of 
rails tor railways.”—Petitious recorded 21st February, 1857. 

644. GrorGk McUALLAN, Johnstone, Renfrewshire, “ lmprovements in air 
and water discharge apparatus for steam pipes.” 

546. James THornvon, Belfast, ‘‘ Improvements in the manufacture of 
bricks, tiles, and tubes of earthenware.” —Petitions recorded 24th February, 
1857. 

548. Wittiam Woop, Monkhill House, near Pontefract, Yorkshire, “ Im- 
provements in machinery or apparatus used in the manufacture of carpets 
and other pile fabrics.” 

553. Louis EMILE OssiaN Deoranpd, Paris, ‘ Certain improved lenticular 
glasses for lighting and reflecting, or refracting.” 
559. AveusTe Gopet, Capne. de Marines, Bordeaux, 
reefing sails.” —Petitions recorded 25th Febraary, 1857. 
691. James EpwarbD M‘ConneLL, Wolverton, Buckinghamshire, ‘‘ lmprove- 

ments in railway breaks.” ”— Petition recorded 28th February, 1857. 

609. CHARLES PAUVERT, Chatellerault, France, ‘* Certain improvements in 
manufacturing cast steel.” 

613. Davip PatrivGe, Woolwich, Kent, ‘ Improvements in steam boilers. 
—Petitions secorded 2nd March, 1857. 

629. Rozert Mair, Edinburgh, ‘* Improvements in apparatus for protect- 
on" articles worn on the person.”—Vetition recorded 3rd March, 1857. 

Tuomas BuRSTALL, Southall, Middlesex, ‘‘ Certain improved machinery 
“he manufacturing bricks and tiles from clay alone or mixed with other 
materials.” — Petition recorded 5th March, 1857. 

696. NATHAN APPLETON Dyark, Massachusetts, United States, ‘‘ A new and 
useful composition to be applied as a covering to the sides and roofs of 

and for various other purposes.” — Petition recorded 9th March, 

















“Improvements in 





641. Georek Harman Bart, Mornington-crescent, Hampstead-road, 
London.—Dated 17th March, 1854. 

687. Rick WitLiams Harris and Tuomas Patstoxe, Birmingham.—Dated 
17th March, 1 





Notices to Proceed. 
2588. Joseru Jessop, Westgate, Bradford, Yorkshire, ‘ Improvements in 


1857. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 





of their objections to such application, at the ce of the Commis- 





sioners, within ‘nner -one op after the date of the Gazette (and of 
the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
13th March, 1857. 

1533, 3d. ; 1663, 3d. : 1664, lid. ; 1666, 3d.; 1696, 3d.; 1742, 6d. i} 
3d.; 1747, 3d. 1748, 3d. ; 1751, 3d. ; ; 1758, 3d. ; 1754, 7a. ; 1758, 1 S. 5 . 
6d. ; 1766, 1s. ba. H 1767, Bs. 6d. ; 1768, 5d. ; 3 1770, 3d. ; 1771, 3d. ; 78, 34. ; 
1775, Is. 7d. ; 1776, 4d.; 1777, 3d. ; 1778, ” 6d. ; 1780, 6d. ; 178i, 1s. * 6d. ; 
1784, 3d. ; 1786, 10d. ; 1787, 10d. ; 1790, 34. ; 1792, 3d. ; 1793, bd. ; 1794, 
6d. ;' 1796, 3d. ; 1797, 3d. ; 1798, 3d. ; 3 1800, 6d. ; 1801, 3d. ; 1802, 8d.; 1803, 
Sd. ; 1804, 3d. ; 1805, 3d. ; 1806, 3d. ; 1808, 3d. ; 1810, 4d. ; 1811, 5d. ; 1812, 
5d. ; 1813, 6d. ; 1814, 3s. Sd. ; 1815, Is. 3d. ; 1816, 3d. ; ; 1817, 3d. ; 1818, 6d. ; 
1819, 2s. ; 1821, 9d. ; 1823, 6d. ; 1825, Od. ; ‘1826, 6d. ; 1830, 1s,; 1832, 3d. ; 
1833, 3d.; 1836, 8d. 3 1837, 3d. ; 1872, 3d. 

* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-office order, 
mate payable at the Post-oftice, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

1991. RictaRD WILLIAM Vivian, Camborne, Cornwall, “‘ Economising the 
consumption of fuel.”—Dated 6th August, 1856. 

This invention consists in supplying hot air charged with the vapour 
of water, in such a manner that such hot air and vapour of water shall 
come into contact with the waste gases, or the waste products of com- 
bustion, arising from any fuel whatever, and thereby cause the waste 
gases or products of combustion to ignite, and produce an additional 
amount of free heat.— Not proceeded with. 

1997. Tuom as Lekrs, Stockport, Cheshire, ‘ Lubricating parts of steam 
engines, and in apparatus and machinery to be applied for that purpose.” 

- Dated 27th August, 1856. 

The objects of the present invention (which consists partly of improve- 
ments upon a former patent, dated 22nd August, 1854), are, First, to 
admit the grease to the parts to be lubricated in small quantities, at 
short and regular intervals, through an opening of which the extent can 
be enlarged or contracted at discretion, so as to increase or diminish the 
supply of lubricating matter. Secondly, to employ the same grease cup 
alternatively, either for the purpose of rendering down animal fat, and 
transmitting the grease derived therefrom to the parts where it is 
required, or for the simple application of tallow or other previously pre- 
pared fat or oil; and, Thirdly, to enable the attendant to observe at a 
glance when the grease cup requires to be replenished. The improve- 
ments whereby these objects are attained, and which constitute the pre- 
sent invention are, First, causing some part of the engine to act upon 
the spindle or plug of the grease valve or cock, so as to open the same 
intermittently, and so constructing the said grease valve or cock that 
the extent to which the same is permitted to open may be contracted 
or enlarged at discretion, in order to adjust the quantity of grease 
transmitted through it to the actual requirements of the engine 
Secondly, establishing between the steam cylinder or chest and the upper 
part of the grease cup a passage or communication distinct from, and in 
addition to, that whereby the lubricating matter is to be injected, the 
pipe or tube forming such communication reaching nearly to the top of 
the grease cup, and having in it a cock or valve whereby the communi- 
cation through such pipe between the grease cup and the steam chamber 
may be opened or closed according to the purpose contemplated, the 
neck or mouth of the grease cup being also provided with a valve or stop 
cock so that the at phere can be admitted or excluded as required. 
When the passage through the additional or extra pipe is closed, and 
stop cock in the neck opened, the grease cup is suitable for the use of 
tallow or any other lubricating matter, which will be impelled into the 
steam chamber by the pressure of the atmosphere in the usual manner. 
When the passage of the extra pipe is opened, and the stop cock in the 
neck closed, the same grease cup is adapted for the use of suet or un- 
rendered animal fat, steam being now admitted for the purpose of 
melting and rendering down the same, and the detached particles 
diffused through the steam or descending by their gravity reaching their 
destination through the grease pipe. Thirdly, applying to the grease 
cup a glass gauge tube to show upon inspection the height of the grease 
in the cup, or making the body of the grease cup itself wholly or partly 
of glass, so as to enable a bystander to observe the quantity of grease 
present therein; and, Fourthly, the arrangement, conformation, and 
combination of the parts of apparatus adapted for carrying into effect 
the aforesaid improvements, which cannot be described without 
reference to the drawings. 

2006. Bernakp Aveustus GravuTorr and CHARLES Henry WILLIAM AL- 
BRECHT, Lime-street-square, London, ‘* Pressure and vacuum gauges,” — 
A communication, — Dated 28th August, 1856, 

This invention consists in the particular construction and fitting of 
springs which are acted upon by the fluid to be gauged, which springs 
transmit motion through a spindle to an indicator or pointer, and cause 
it to indicate upon a dial. The detailed arrang t cannot be 
described without reference to the drawing. 

2008. Cesar HetLMan, Milk-street, Cheapside, London, ‘ Furnaces of 
steam boilers,”—Dated 28th August, 1856 

These improvements apply chiefly to steam boilers with internal flues 
and furnaces or fire places, and have for their object the better regulat- 
ing the draft and the more effective combustion of the fuel and the pre- 
vention of smoke, They consist, First, in a connexion between the fire 
doors and the dampers, whereby the opening or partial opening of the 
tire door, which in this instance is so constructed as to slide up and 
down, instead of moving on hinges as usual, effects the simultaneous or 
partial closing of the damper. And, Secondly, the improvements relate 
to a simple mechanism for opening the mouth of one, and closing that 
ot the other of two air pipes or tubes, which pass from the front of 
the boiler to the top of the bridge underneath each of the fire places, 
whenever the corresponding fire door is opened for firing, an operation 
which, as usual in such cases, is carried on alternately at one and the 
other tire place.— Not proceeded with. 

2012, JouN KaNbDOLPH Sees, New York, U.S., ‘ Apparatus for heating the 
feed water of steam boilers.”— Dated 20th August, 1856, 

This invention is principally applicable to that form or construction 
of steam boilers wherein return flues are employed, passing through the 
bordy of the boiler into a chamber at the forward end thereof (called the 
breeching or smoke box) from whence the smoke and other products of 
combustion pass off to the chimney, The invention consists of a series 
of heating pipes placed in the smoke box, in connexion with a double 
acting check valve placed outside the boiler. The ordinary feed pipe is 
connected to the lower end of a cylindrical valve box, and at the point 
of junction therewith is furnished with a conical valve seat in which is 
fitted a conical valve opening upwards. This valve is mounted upon a 
rod supporting a second conical valve, which opens downwards, and 
is at the lower end of a return or circulating pipe in connexion with the 
lower part of the steam boiler. These two valves are so arranged that 
when one valve is open the other is closed, and vice versa. The upper end 
of the valve rod passes through a stuffing box in the top of the valve 
box, and has a weight placed thereon which has a tendency to keep the 
lower valve closed and the upper one open; but when the feed pump is 
in operation the current of water forces open the lower valve and closes 
the upper one. Between these two valves is a pipe which communicates 
from the valve box to a branch pipe placed inside the smoke box. To 
this branch pipe are connected two or more smaller heating pipes which 
extend to the other end of the smoke box, and return to a similar branch 
pipe placed in the smoke box above the former. To this second branch 
is connected a pipe which communicates with the body of the boiler. 
The heating pipes are made of such a size that their united area shall be 
equal to about that of the feed pipe. By thus diffusing the amount of 
capacity among two or more pipes, instead of confining it to one, the 
same body of water is subjected to a given heat in a much less quantity 
of pipe that presents less obstruction to the draft of the boiler. When 
the feed pump stops its supply, the lower valve is closed andthe upper 
one opened by the current of water from the boiler through the return 
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pipe, which passes to and circulates in the heating pipes, and keeps them 
filled, to avoid the liability of their being over heated by the water being 
driven out of them, which would occur if the circulation was not kept 
up therein. The supply and return pipes are attached to the boiler 
below the lowest water line, for the purpose of insuring a perfect circu- 
lation of water through them at all times, The heating pipes and their 
appendages may be placed in a similar manner in the smoke box of a 
locomotive, or a direct flue boiler, and be operated upon by the escape 
heat. 

017. ARMAND Louis ANDRE HERBELOT, Paris, ‘‘ Obtaining motive power by 
gases or fluids.”—Dated 20th August, 1856. 

In carrying out this invention compressed air or other gas, or a fluid, 

is introduced into an air-tight case, which contains a shaft that has a 
helix or thread of uniform breadth and thickness. The gas or fluid, 
by exerting unbalanced pressures on abutments, communicates rotary 
motion to the aforesaid shaft, and by it to an external shaft, by which 
machinery may be driven.—Not proceeded with. 





Crass 2.—TRANSPORT. 

Including Railways and Plavt, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

1998. SamurL Roserrs, Hull, “ Regulating the supply of steam to engines 
working screw or submerged propellers, and in regulating or relieving 
the pressure of steam on slide valves.”—Dated 27th August, 1856. 

The first part of this invention consists of employing the height of the 
column of water, in which the stern of a vessel is for the time being 
floating, as the means of governing the position of a throstle or other 
valve of the engine or engines. For this purpose there is a cylinder with 
a piston employed, and the column of water external of the vessel 
presses on the piston with an effect depending on the height of the 

The piston has a tendency to be forced outwards aguinst the 

; the piston is in con- 





column. 
pressure of the water, by springs or otherwise 
nexion with the throttle or other valve used, so that when the stern of 
vessel is at its greatest depth in the water, the throttle or other valve 
will be fully open, but when the stern rises in the water, the column of 
the water pressing on the piston will decrease, and the valve will be 
more and more closed. In order to regulate or relieve the pressure of 
steam on a slide valve of a steam engine, such valve is made in two 
parts, capable of separating from each other, yet connected together by 
one part of the valve sliding in the other, there being a larger or less 
space between the two parts, according as it is desired to relieve the 
slide valve to a greater or less extent. By this arrangement the steam in 
the valve box will press on the back of the part which works over the ports 
with a tendency to close the working surface thereof on the seat of the 
valve, whilst the other portion of the valve will be pressed towards the 
cover of the valve box.— Not proceeded with. 
2018. FrRANcots Lone, Paris, 
The improved life boat is constructed in such a manner that it may 
be shut up flat, in the same way as a pocket book, by means of articula- 
tions or joints, the two sides being laid flat one against the other. It is 
in this state that it is placed upon the deck. When it is necessary to 
set it afloat, it is opened by means of a simple apparatus, and kept open 
by fixing the seats which give it its necessary form, The very small 
space that this boat will take up will admit of having a greater number 
on board without encumbering the deck, and therefore considerably 
diminish the danger in case of wreck ‘This life boat is framed of iron, 
and covered with a stout waterproof cloth. — Not proceeded with. 


uife boats.”—Dated 30th August, 1856. 





2023. Jonn Grecory, Nelson-square, Surrey, ** An improved fish-joint or 
method of connecting rails.”— Dated Seth August, 1856. 

The improvement consists in making the tish in one piece of a clamp 
like form, and sufficiently deep to allow of a wedge or bearing piece to 
be inserted between the under side of the rail and the bottom of the 
fishing pi this wedge picce increases the bearing surface, and pre- 
vents foul of the joints. The fish piece may be made of cast or 
malleable iron. Cotter pins and bolts, bolts and nuts, may be 
used for fastening together the fishing piece and the rail ends 

038, PreKRe Joseri Guyer, Paris, “An improved method of stopping or 
retarding ilway carriag and trains, and of warming the interior 
thereof.” — Dated 2nd September, 1856. 

This invention consists in working brakes for stopping or retarding 
carriages and trains, by means of steam brought from the locomotive 
boiler through a series of tubes extending the whole length of the train, 
whence it is conveyed by branch pipes into cylinders placed beside or 
near to the locomotive and each separate carriage, in which cylinders 
the steam works pistons fitted therein, the rods of which are connected 
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to levers or arms which actuate the brakes, 
is effected by atmospheric air entering through one end of the cylinder 
left open for the purpose. The tubes are closed at their further ends by 
screw plugs, and the connexions between the several carriages are 
effected by short pipes, one end of which is fitted into one end of the 
next adjoining, and a caoutchoue tube or ferrule is slipped over them, 
and wire wound over the caoutchouc, whereby the joint is kept steam- 
tight, while sufficient play is allowed for the curves, reverse, and other 
movements of the train; or the coupling may be effected by an 
equivalent arrangement. And the invention further consists in warm- 
ing the interior of railway carriages by means of steam carried into 
them from the series of pipes which convey steam to the brake cylinders. 
The brake cylinders may be placed in any suitable positions. In earry- 
ing the invention into effect the patentee prefers to place one such 
cylinéer on each side of the locomotive, to act on and lock the large wheels, 
and to mount a single brake cylinder in connexion with a double lever 
in the centre of the axle of each carriage. The carriages are coupled 
together by means of the tubes which convey steam from the boiler to 
the brake cylinders, and these tubes are also adapted to the draw springs 
of the carriages. 





CLass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, ec. 

1862, WILLIAM Green, York-street, City-road, London, ‘* Improvements in 
the manufacture or production of fabrics and surfaces in imitation of, 
aud as substitutes for, leather for bookbinding and other uses, and in 
machinery or apparatus for effecting the same.”—Dated 7th August, 1856. 

In carrying out this invention the patentee procures an exact fac 
simile in reverse of a piece of hard grained morocco or other ‘rained 
leather upon a roller or cylinder, by the electrotype process, by casting, 
or other means. This roller is to be worked in an ordinary embossing 
machine in contact with a paper or similar bowl, and by means thereof 
he produces upon continuous lengths of woven, felted, or other fabrics, 
imitations of morocco or other leather. The fabrics are prepared by 
coating them when woven with a glutinous or gelatinous matter, com- 
bined with gum resins and an alkaline compound, or he coats the fabrics 
with a gelatinous matter, and afterwards treats them with acetate of 
alumina, or solutions of tannin, the object in either case being to render 
the coating insoluble, or nearly so. He also in some cases produces 
ornamental patterns upon rollers and cylinders by the electrotype pro- 
cess, for the purpose of embossing book covers and other fancy articles 
upon continuous lengths of artiticial leather. Or, instead of rollers, 
segments of rollers of the desired pattern may be produced by 
electro deposition for the above purposes. When a substitute for the 
thicker kinds of morocco and other leather is to be produced, he 
employs for the purpose a fustian or similar fabric. —Not proceeded with 





867. Josxri Lease, jun., Manchester, ‘* Machinery used for printing 
calico and other fabrics.” —Dated sth August, 1856. 

This invention consists of the application of scrapers, or what are 
technically called doctors, for removing the extraneous colour deposited 
by the printing cylinders upon the bowl itself, or upon the blanket or 
net of any kind used for covering the bowl of the printing machine ; by 
which arrangement the patentee saves colour and simplifies the printing 
machine in many of its parts, as he requires only a very short blanket, 
or none at all; thus he does away with part of the framework and many 
of the rollers required to carry the blanket. Or, instead of applying the 


scraper directly to the blanket, he substitutes a roller which he causes to 
revolve against the face of the blanket or cylinder in a reveise direction 
to that in which the blanket or cylinder moves. 


He then places the 








doctor or scraper upon this roller, and thus recovers the colour from it 
instead of from the blanket direct as before described. 
1876. Tuomas Wuittaker, Accrington, Lancashire, ‘‘ Washing or cleansing 
woven fabries.”— Dated 9th August, 18 
This invention cannot be described without reference to the drawings. 
The patentee claims, the arrangement of machinery or apparatus for 
washing or cleansing woven fabrics, by which one part of the material 
to be cleansed crosses and comes in contact with another part, thereby 
causing a constant rubbing of the surfaces of the material similar to 
domestic washing, as such improved arrangement is described and 





illustrated. 
1881. ARCHIBALD LockHart Rep, Glasgow, ‘‘ Producing ornamental figures 
or devices on textile fabrics and other surfaces.”—Dated 9th August, 1856. 
This invention consists in passing powdered colouring matter through 
a perforated pattern, and depositing such powder upon the surface to be 
ornamented, This process is particularly applicable for ornamenting 
muslins and other piece goods, and especially for the outline devices or 
figures to be worked or embroidered by a subsequent operation, as in 
the case of the manufacture or production of what are technically and 
commercially known as sewed muslins. It is carried into practical 
effect by the agency of a combination of rollers, which shake or pass 
the powdered colour through an endless pattern sheet from a colour 
holder, and then fix the powder devices by an after treatment. The 
fabric to be thus prepared is passed into the machine, by an endless 
feed cloth and rollers, and the powder is applied at the instant when 
the fabric passes over or round the inner roller of the feed cloth 
arrangement. At this part of the machine there is an opposing roller, 
which, in its revolution, shakes or works the powdered colouring matter 
from a reservoir in which the roller revolves, through the endless pat- 
tern fabric. ‘This is perforated in correspondence with the intended 
figure, and being passed over a guide roller, and thence over a permeable 
cylinder or rotary support, the powder roller forees the colouring 
matter through the perforations at the time that the pattern passes 
along with the unprinted fabric between the powder roller and the feed 
cloth roller. Jn this way the colouring matter is deposited upon the 
fabric to be figured, in patches corresponding with the pattern perfora- 
tions. The fabric thus powdered passes thence over a steam chamber 
or heated roller for setting the powder, and this completes the operation. 
1390. Epwin Firtu, Flush Mills, Heckmondwike, near Leeds, Yorkshire, 
“ Finishing mohair cloths.”—Dated 12th August, 1856 
This invention relates to the method of producing a new style or 
effect of finish upon ordinary mohair cloths, made of mohair, camel's 
hair, goat's wool, alpaca, vicuna, or cashmere wool, or of these materials 
mixed or in combination with other kinds of wool, hair, cotton or other 
tibre, and with warps made of wool, wool and cotton, cotton linen or 
The effects are to resemble bear, 
contradistinction to the 





other fibre, separate or combined. 
deer, hare, seal, or other skins or furs, in 
straight, wavy, and whirlpool finishes hitherto produced upon such 
cloths, and to produce a finished plush of similar appearance or effect to 
the worsted woven plush. |The method or process of finishing employed 
to produce the desired effect is as follows:—The pile of the cloth is 
raised on the gig mill, or other apparatus ordinarily used for the purpose 
of raising the pile of cloth in a straight or longitudinal direction, with 
frequent reversing of the wool or pile, and the pile is then raised by 
hand in a transverse or lateral direction, or across the piece towards the 
lists. The pile thus raised is then cut down by the ordinary apparatus, 
known as Lewis's cutting machine, or by the perpetual cutting machine, 
or by any other suitable apparatus, and then the raising process is again 
renewed alternately in a straight, reverse, and transverse direction, and 
when sufficiently raised, the pile is cut down to the required length, 
The cloth is then put through a process of boiling or steaming to give 
it the required lustre and to fix the finish. It is then dyed, if not pre- 
The piece is then tentered in the usual way, and 
and 





viously wool dyed. 
whilst stretched on the tenters it is carded across, and to and fro, 
batted with rods or sticks on the back and on the face of the cloth, to 
cause the pile or wool on the face of the cloth to stand out from the 
cloth, so as to represent the appearance of skins or furs. | When taken 
from the tenters the pile is again cut, so as to make the nap or pile on 
the face of the cloth of the required length, and thus the desired finish 
is obtained, the varieties of effect being produced by the length of pile 
and the varieties of colour. 

85. Ricuakp Dua@pate Hay, Accrington, Lancashire, ‘ Apparatus for 
washing, scourin cleaning, preparing, dyeing, or finishing woven 
fabrics, yarns, or tireads.”—A communication.—Dated 13th August, 
1856. 

This invention relates, firstly, to an improved of 
machinery or apparatus for washing, scouring, and cleansing woven 
fabrics between the different operations of printing, dyeing, or bleaching, 
or in other cases where washing, scouring, and cleansing are necessary, 
which arrangement, though applicable to all kinds of fabrics, is particu- 
larly usetul for delicate textures, and consists of a combination of three 
well-known systems which, although extensively used separately, have 
not been hitherto applied in combination, the said systems being respec- 
tively known by the technical terms of “ clapping or beating,” *t metho- 
dical washing,” and “ accumulation or advance.” And, Secondly, to the 
arrangement and construction of machinery or apparatus for washing, 
scouring, preparing, or dyeing yarns or threads. The invention cannot 
be fully described without reference to the drawings. 

1901, JouN KNowLeEs, Holcombe-brook, Lancashire, and WILLIAM CLARKE, 

Manchester, ‘ Looms for weaving.”—Dated l4th August, 1856. 

This invention applies to power looms in which two or more shuttles 
are employed interchangeably, and consists, Firstly, in mounting the 
moveable shuttle boxes in the form of a cylindrical segment, the said 
boxes being arranged parallel to the axis of the cylinder, and partially 
rotating upon such axis for the purpose of bringing the boxes in due 
succession into their respective working positions. Secondly, in an im- 
proved arrangement and combination of self-acting mechanism for 
governing the position of the moveable boxes, so as to change the 
shuttles from time to time, according to a determinate order, and at 
prescribed intervals, 





arrangement 








1906. JouN GoppDARD, Moss-row, Bagslate, near Rochdale, and Grorcr 
Hvbme, George-street, Rochdale, Lancashire, ‘* Carding engines for the 
more speedy and effectual dotting or stripping of the cotton, woollen, 
silk, or other fibrous substances.”—Dated ith August, 1856. 

This invention consists in adapting to carding engines a doffer of 


novel and improved construction, and in substituting, in lieu of the 
ordinary doffers, a doffer of the following construction—that is to say, | 


instead of employing a doffer bar connected by its ends to side rods or 
legs, and spring rods or crank arms of flexible wood connected with 
the driving gear of the engine. The inventors propose to con- 
nect the dofting bar to a vibrating shaft extending across the face 
of the cards of the carding cylinder, and to connect the said bar 
thereto by short arms placed at suitable distances asunder to prevent 
springing of said shaft. One end of this shaft is connected with the 
driving gear of the engine so as to move at a suitable speed, and the 
other end of said shaft is connected by a short crank arm to the 
upper end of a vertical rod, the lower end whereof is connected by a pin 
or stud to a slot in a dise wheel, the axis whereof is a pin or stud fixed 
to the side framing of the machine. Upon those parts of the aforesaid 
doffer shaft, which extend beyond each end of the carding cylinder, an 
arm is fixed, and carries at its extremity, and at the side thereof a 
brush which is in contact with the sides of the cards at each end of the 
cylinder, so that, as the doffer shaft vibrates for effecting the doffing or 
stripping of the wool, &c., from the teeth of the cards, in like manner the 
aforsaid brushes at each end of the cylinder will prevent accumulation 
of the material at those parts. An important feature in these improve- 
ments consists in being enabled to adjust, by means of set screws or other 
convenient means, the comb of the doffer bar to the greatest nicety with- 
out touching the teeth of the cards.—Not proceeded with. 

1907. Joun BURNS Situ, Manchester, ‘‘ Machinery for preparing, spin- 
ning, and twisting cotton and other fibrous substances.”— Dated 15th 
August, 1856. 

This invention consists, First, in admitting air near the axis of the 
beater of blowers, scutchers, or other machines, of the like nature, to 
assist in cleaning the cotton or other fibrous substances more effectually 
from dust, seeds, and other impurities. Secondly, in the application of 
two wharves to each spindle of machines used in spinning and twisting, 
for economising space, and for obtaining an uniform velocity in the spin- 


dies, Thirdly, in the application of . rail or stay near the footsteps of 

spindles used in throstles, and other machines for preparing, spinning, 

and twisting, to impart ii to the dles, and prevent the wear- 
ing of the footsteps. Fourthly, inthe application of a tension or tight- 
ening puiley to the driving strap of throstles and other machines of the 
like nature, for tightening the said strap, and increasing the hold thereof 
on the pulley to be driven. Fifthly, in making recesses at the summit of 
the spindles of mules and other machines of the like nature, for retain- 
ing the yarn in a line with the axis of the spindle during the twisting 
operation, thereby lessening the vibration of the yarn. And, Lastly, in 
an improved mode of constructing the back bars of top rollers for 
machines used in preparing, spinning, and twisting. 

1914. WituiaM HarGREAveES, Bradford, Yorkshire, ‘‘ Improvements in 

colliers’ combing machine, in combing woo!, hair, cotton, silk, flax, and 

other fibrous substances.— Dated 16th August, 1856. 

The following is a literal extract from this specification :—This in- 
vention consists, by means of sliding guards or shields attached to a pair 
of screw clamps, the clamps to have a joint in them to allow the guards 
or shields to throw back or open by means of a stop with a regulating 
screw in it fixed to the framework of the machine. The clamps are 
fixed to a rod that draws the comb together (as shown in the drawings). 
and the guards or shields are set to throw back or open as soon as they 
approach the stop or regulating screw. When the combs are worked nearly 
close up to the heads, or just before the finishing of the process of lash- 
ing or combing, so as to allow the wool or other fibrous substances to 
pass freely through the broaches of the combs while the guards or 
shields are open. These guards or shields are fixed at the back of the 
broaches, close to the lashing or combing parts of the machine, so as to 
prevent the wool or other fibrous substances from getting on the backside 
of the comb or broaches while in the process of lashing or combing, 
and by these means is produced more top and less noils or short wool. The 
above guards or shields, after being thrown back or opened, are drawn 
back into their position again by means of a spring or weight, after the 
lashing or combing process is over. The above guards or shields or 
screw clamps can be fixed to a slide or other rods fixed to the machine 
for that purpose; but I prefer them being fixed to the rods that draws 





the combs together, 


CLass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, §c. 


and WILLIAM 


HeNnrkY EpwWARD CRADOCK MONKTON, Regent-street, 
for tilling or 


CuaRK. Upper-terrace, Islington, London, ‘* Apparatus 
cultivating the soil.”—Dated 5th September, 1856. 

This invention relates, First, to the application of a rotary tilling 
instrument for cutting up and inverting the soil, which instrument has a 
longitudinal motion imparted to it in the direction of the lengths of its 
axis simultaneously with its motion of rotation. This rotary tiller may 
consist of blades wound helically round the axis, but of an increasing 
diameter, so that when rotating rapidly they will represent the appearance 
of a cone; or it may consist of a series of prongs or lines arranged to 
represent a similar appearance. The tilling instrument while rotating 
travels with the axis, advancing with the small end of the cone first, and 
produces a trench or furrow somewhat similar to that produced by a 
plough. ‘This instrument in its action cuts the soil from the land side, 
and advances parallel with the trench or furrow and with the small end 
It operates first on the surface soil, which it throws 
rger part of the cone advances 
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of cone in advance, 
into the trench previously made ; as the larg 
it cuts deeper, and throwing the soil taken from the greatest depth for 
the most part on the top of that first removed. By making this tilling 
instrument double coned, that is, coned towards both ends, it can be 
worked backwards and forwards, and so continue its workings without 
the necessity of turning the machine round at the headlands. Further 
improvements in machinery or apparatus for tilling land relate to an 
apparatus which operates by means of a kind of digging motion ; it con- 
sists of successive rows or series of spade-like diggers, put in motion by 
means of cranks or other suitable means. These diggers individually do 
not dig deeper than about one and a-half or two inches, but the successive 
rows are placed at different elevations forming an incline from the front 
to the rear of the machine, and thus gradually deepen the digging. A 
modification of this machine consists in the application of a series of 
rotary diggers in lieu of the vertical or inclined spade diggers. A 
further addition to these last machines consists in the application of two 
scrapers, one on either side of the machine, which scrape the surface 
soil from the land on each side into the lower or deepest part of the 
trench as the machine progresses. 





2085. PauL Rassky Hoper, Albion-grove, Islington, London, “ Improve- 
ments in grinding wheat and other farinaceous grains, and in the treat- 
ment of the products therefrom.”—Dated 6th September, 1856. 

This invention consists, Firstly, in constructing the runner and bed 
of a mill of cast or wrought metal, to receive water internally as a 
cooling medium, and also to circulate and convey water in and out of 
these bed stones and runners for the purpose of carrying off the caloric 
generated by the friction of the grinding surfaces, the grit or burr stone 
being let into the recesses formed around the skirt of the bed and 
runner. Secondly, in constructing a casing around the bed stone and 
runner of wrought metal, having an annular chamber to circulate water 
through as a revolving medium. Thirdly, in circulating water in 
chambers or a casing around the trunks of screw conductors, elevators 
or meal or flour chambers, for the purpose of further cooling the meal or 
tlour after it has passed througa the mill. Fourthly, in the use of a 
current of air passing between the grinding surfaces by exhaustion, in 
combination with water as cooling mediums, and in a peculiar con- 
struction and arrangement of such casing to effect the object intended. 








2089. Jonux FowLer jun., Havering, Essex, ‘‘ Apparatus for ploughing and 
tilling land by steam.”—Dated sth September, 1856. 

These improvements apply, Firstly, to the guiding of ploughs drawn by 
stationary steam power. The ploughs are arranged suitably for being 
moved to and fro from headland to headland without turning, by reason 
of each ploughing machine consisting of a lever frame mounted on a 
central axle with wheels, there being several ploughs or tilling instru- 
ments at each end of the lever frame, as was described in the specification 
of a former patent granted to the patentee, one set of ploughs or in- 
struments going out of action as the other comes into action; and the 
present improvements consist of applying a locking motion to the cen- 
tral axle and wheels, so as to cause the ploughing machine to be guided, 
and such guiding is accomplished by the ploughman who accompanies 
the machine giving motion to a screw or other convenient apparatus 
acting on the central axle, so as to cause it and the wheels thereon to 
perform the requisite locking motion, It is preferred to employ a screw 
which is put in motion from either end of the machine by a shaft and 
handle. Secondly, the improvements are applicable to obtaining pro- 
gressive movement to the anchoring carriage or apparatus described in 
the provisional specification of a former patent granted to the patentee. 
For this purpose the axle of the pulley carried by such carriage, and 
around which the draft rope passes, is caused to give motion by inter- 
mediate gearing to the axle or axles of the dise wheels on which such 
anchoring carriage moves, by which means the draft rope is put in motion 
by a steam engine, in addition to moving the ploughs or tilling instru- 
ments gives motion to the anchoring carriage. 





2101. RicHARD ARCHIBALD BrROOMAN, Fleet-street, London, ‘‘ An improve- 
ment in, and apparatus for, sprinkling substances in a state of powder.”— 
A communication from J. H. Onin.—Dated 9th September, 15 

This invention applies to the sprinkling of vines and other plants with 
powdered sulphur—to the salting, peppering, flouring, spicing, and 
sugaring of provisions, to powderi or as it is technically called, 
“ Blacking moulds,” to scattering seeds, distributing manure, and to 
sprinkling substances generally in a state of powder, or a finely divided 
state. The improvement consists in sprinkling, distributing, or scatter- 
ing substances in a state of powder by means of a brush, broom, or & 
bunch or tuft or tufts of cloth, hair, fibre, wire, or other material, to 
which the powdered substance is supplied through a perforated plate, 
cap, or handle, or otherwise, in such manner that the powdered sub- 
stance may have no other issue except through the perforations, and 
thence through the filaments, fibres, or pieces of the brush, broom, or 
bunch. And the invention further consists in an instrument or appa- 
ratus to be employed for carrying the improvement into effect. This 
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apparatus consists of a hollow handle, to the bottom of which is screwed 
or otherwise attached a perforated plate, or moveable cap or socket with 
perforated or net work bottom, to which is fastened a brush or broom 
consisting of a tuft or cluster, or of tufts, clusters, or strips of wool, cloth 
shreds, hair, fine wire, or other suitable material, attached to some of 
the orifices in the perforated cap, while o\)' the orifices are left 
free and open. ‘The top of the handle is « ut pegs for the better 
dividing of the substance may be inserted’ witiun the handle. The 
powdered material to be sprinkled is introduced into the handle, and the 
instrument shaken, when the substance will be ejected through the 
perforations in the plate or socket, and then through the fibres, filaments, 
or tufts of the brush or broom, and so sprinkled or distributed. 





Cass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, l’aint, House Fittings, Warming, Ventilating, ye. 
2056. EverNeE Armanp Roy, Jown Arcnipatp Hatz, and WILLIAM 
Tuomas Binns, all of Camden-town, Middlesex, “* Means of ensuring 

draught in smoke flues or chimneys.”—Dated 4th September, 1856. 

The patentees makes use of a fan constructed on the well-known 
principle of the screw propeller, and caused to revolve in the flue or 
chimney, or in the pot or cowl connected therewith, in such manner as 
to propel the air or gases contained therein in a current having the 
direction required. 

2063. Ricuarp ARCHIBALD Brooman, Fleet-street, “ Improvements in build- 
ings and parts of buildings.’”—A communication.—Dated 4th September, 
1856. 


The object of the present invention is to provide economical means of 
constructing roofs, roof frames, and other buildings or parts of buildings 
in iron, The parts are made in pieces, and so that they may be easily 
set up, taken down, and carried from place to place. Carcase roofs, or 
frame work for roofs, are formed of the beams or wall plates placed on 
and along the walls of a building, and fastened by knee pieces and bolts, 
space being left at the angles for the rafters to hook in. The wall 
plates may be strengthened by an inside arch or curved ribs, which 
prevents the beams from bearing against an empty space. An improved 
truss is formed of two bars bent in an agive or pointed arch shape, and 
connected to the ridge piece by knee pieces, leaving a dove-tailed space at 
top for the ring post to pass. The arch springs trom the level of the 
wall and terminates in a knee piece built into the brickwork. Another 
of the improved roots especially adapted for barns is constructed of two 
slanting holdfasts or ribs fitting into a cap or joggle at the bottom of the 
ring post, and terminating at the beginning of the wall. To guard 
against pressure on the ring post from outward strain, two horizontal 
holdfasts or tie beams are employed, connected by screw ties or struts to 
the main tie beam. For boarded buildings the binding is not employed, 
but a tie beam or wall pix re used instead thereof, or intermediate 
trusses. Tho ring posts are made slanting to support the ridge pieces, 
To avoid the outward strain, space may be left behind the fastening of 
the truss. 
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2071. Tuomas Burstaty, Southall, Middlesex, “ Machinery for manutac 
turing bricks and tiles from clay alone, or mixed with other materials,”"— 
Dated 5th September, 185», 

This invention, which relatesto a former patent granted to the ap- 
plicant, and dated Ist December, 1851, consists in the manufacturing 
bricks and tiles from disintegrated clay, by the use ofan elastic pressure 
on one side of the brick or tile, and the pressure on the other side by 
means of a crank, or lever, or other mechanical power driven by ma- 
chinery, the pressure being given simultaneously by both. The steam 
and crank or other pressure, being connected to plungers working in 
dies of the proper shape for forming the brick or article to be made, and 
working in unison, press both sides of it, the object in view being to give 
an equal pressure to the top and bottom.— Jot proceeded with, 

2077. Joun Juckes, Dame-street, Islington, “ Stoves or fire-places.”—Dated 
6th September, 1856. 








In carrying out this invention that portion of a stove or fire-place in 
which the fuel is contained is arranged to turn on an axis at the back, 
and it has a grating or set of fire bars in front. The basket or fire-place 
may be made of various forms; it is, however, preferred to be of a 
spherical form, with a door at the top and the bottom, which is composed 
of fire bars or otherwise for the passage of air. When the fire requires 
fresh fuel it is put into the fire placed through the doorway which tor 
the time being is uppermost; the door is then to be closed, and the fire- 
place or stove is to be turned half way round on its axis at the back, by 
which the fresh coal] will come below the well ignited fuel of the fire. The 
peculiarity of this construction is that the axis is only at the back, and 
the fore bars are in front.— Volt proceeded with. 

2081. Cuartes Lovis Lariro, Faubourg Poissonier, Paris, “ A machine for 
manufacturing of mortar and concrete.”"—Dated 6th September, 1556, 

The specification of this patent is quite unintelligible to us, and appears 
to have been written by a person very imperfectly acquainted with the 
English language. 
French. 


The references, &c., upon the drawings are given in 


2083, Peter Armanp Le Comte de Fontarnemoneav, Rue de l’Echiquier, 
Paris, ** Making artificial stone for statues and ornamenting purposes.” —A 
communication.—Dated 6th September, 1856. 

The inventor mixes argil with red ochre or iron ores, in the propor- 
tion of about one-fifth argil. This mixture is pulverised and sifted, and 
thrown into recipients prepared for the purpose. It is then sprinkled 
with acidulated water. The product of this operation resembles or- 
dinary plastic clay, and may be moulded and manipulated by pressure, or 
by any other known means. When required to produce ornaments like 
porcelain handles, the ordinary hand process is adopted, the joints being 
imperceptible after the baking. The material thus prepared and 
moulded to the required form is passed to the drying chamber, and 
thence to the kiln, where it is submitted to a temperature at least equal 
to that required for fire bricks. At this degree of heat the product 
undergoes a certain amount of vitrification, which gives to it a polish and 
blueish colour, between that of iron and polished slate, and at the same 
time a hardness of texture which enables it to be advantageously sub- 
stituted, First, for granite and marble for pavements, chimney pieces, 
table tops, statues, &c.; Secondly, baked earths for retorts, boilers, and 
vessels of all kinds employed in chemical manufactures, the composition 
being in no degree altered by the acids. 


ee 


Ciass 6.—FIRE-ARMS. 

Including Guns, Swords, Cannons, Shots, Shelis, Gunpowder, Impie- 

ments of War or for Defence, Gun Carriages, Se. 

2082. WILLIAM WILKeENS, Baltimore, State of Maryland, United States of 
America, “‘ Revolving cylinder battery or cannon, and apparatus con- 
nected therewith.”—A communication. — Dated 6th September, 1856. 

This invention consists in the peculiar construction of a revolving 
battery or cannon, by which the different operations of loading, swab- 
bing, pricking, cocking, and discharging are made self-acting by one 
prime motion of a lever. Also, for preventing heating by excessive 
firing by a circulation of water through chambers in the breech or barrel. 
—Not proceeded with. 





2094. Tuomas RFsTELL, New Kent-read, Surrey, ‘* Breech-loading fire-arms 
and ordnance.—Dated Sth September, 1556. 





These improvements consist in a method or methods of constructing, 
fitting, arranging, and working the breech of breech-loading fire-arms 
and ordnance in such manner that the breech bolt may be drawn back 
in a line with the barrel to open the charge chamber for the insertion of 
the cartridge, and afterwards restored to its place, and that it may, when 
in place, fit closely and tightly with the barrel. The breech bolt is formed 
of a cylindrical or partly cylindrical piece of metal, which is passed 
through a collar in a piece with the breech end of the barrel, and which 
is clasped and held down throughout its whole length by the sides of the 
barrel closing partially over it. The patentee fits at the front of the 
breech bolt an expanding washer or collar of india-rubber, steel, or other 
suitable substance, for the purpose of keeping the junction of the breech 
bolt with the breech of the barrel gas-tight. The arrangements for 
drawing the breech back to open the charge chamber are as follows :— 
The patentee forms two vertical recesses, in the form of segments of 
circles, in the thickness of the breech, in a line with each other, the 
rear recess being over another formed in the stock of the small arm, or 
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in the body of the piece of ordnance, and he fits a rotating, or partially | 
rotating disc, so that part of it moves in the recess in the breech bolt, | 
and part of it in the recess in the stock or the body aforesaid. This dise | 
has in the centre of it a hole into which is passed the short arm of a 
lever or handle, by means of which the dise is moved. This handle, 
when not in use, lies flush against the side of the steck of the piece, or 
the carriage of ordnance, where it is in some instances held by a spring 
pin or catch ; in other instances the said lever or handle is short, extend- 
ing forward to the cock. This is the case when the ordinary gun stock is 
used with his arrangements, and the trigger is placed in its usual position. 
The disc has formed at one part of its periphery either a projection or 
recess for moving the breech bolt, and thus opening or closing the cham- 
ber: if a projection be used, it is so aranged that when the disc is rotated 
by the lever or handle, the said projection comes against and acts upon 
that portion of the breech bolt which is between the two recesses, and | 
so slides the breech bolt along, thus opening or closing the chamber ; if | 
a recess be formed in the disc it is so arranged that one side of it comes 
against the aforesaid portion of the breech bolt, and slides the breech 
bolt along, as in the former case. But in the latter case (that is, when 
the dise is recessed) the patentee combines with the action of the sides 
of the recess the action of a projecting piece, which stands out from one 
side of the recess in the breech bolt, and passes into and along a groove 
in the side of the dise, and which projecting piece is used for giving an 
initial motion to the breech bolt so as to bring it into position to be acted 
upon by the side of the recess of the dise. He uses one such projecting 
piece in one recess, for giving the breech bolt an initial motion in open- 
ing the chamber, and a second similar projecting piece in the othe 
recess for giving it a similar but reverse motion in closing the chamber. | 
In the first case (that is, when the dise has a projection upon it for mov- | 
ing the breech bolt) he sometimes makes the projection of a less thick- | 
ness than the dise itself, and cuts away no more of the metal of the | 
| 
| 
| 








breech bolt between the two recesses than is necessary to form a pas- 
sage for the thin projection, by which means the breech bolt is left 
stronger than it would otherwise be But of whatever form the dise | 
may be, it in all eases receives upon its edge the chief portion of the force 
of the explosion, and transmits it through its axis (which is the short arm 
of the lever or handle) to the substance of the piece. Or, he sometimes 
dispenses with the dises, and works the breech bolt of small arms by | 
means cf a knob upon an arm or plate centered on a pin in the breech 
of the barrel. This knob, when not in use, is forced into or partially into | 
a recess formed for it in the underside of the stock, so as not to project 
unnecessarily. A slot is made in the underside of the stock, in order to | 
allow the arm or plate (which is only capable of sufficient motion round | 
its axis for the withdrawal of the knob) to move backward, and thus | 
carry back the breech bolt, and open the chamber, and vice versa. The | 
arm or plate which carries the knob is fitted so as to receive the force of | 
the explosion, and transmit it to the substance of the fire-arm, as was 
done by the dise in the arrangements before-described, 


© 





CLass 7.—FURNTITURE AND CLOTHING. 
Lncluding Cooking Utensils, Upholstery, Ornaments, Musical dustru- 
ments, Lamps, Manufactured Articles of Dress, Xe. 

2046. Epmunp Pim Sprinter, Holborn-hill, London, “Chamber lhuap.”— 

Dated 3rd September, 1856. 

The object of this invention is to construct an economical and cheap 
lamp, suitable for burning in place of night lights or mortars, and 
capable of being moved about without the risk of the oil being spilt. To 
this end the patentee fits in the centre of the lamp a vertical cylinder or 
tube to receive and guide the float or carrier which supports the wick 
holder, and he makes an opening in this cylinder or tube to permit of 
the oil flowing from the surrounding reservoir to feed the wick. Within 
this central cylinder or tube is a ring attached to a vertical rack, into 
which gears a pinion, whereby-the rack may be raised and lowered when 
required. When the wick is a tloating one, the wick holder is placed in 
or ona float above this ring, and when oil is placed in the reservoir it 
will raise the float up in the cylinder or tube, lifting it off the ring, and 
allowing it to tloat on the surface of the oil By means of this ring the 
wick holder and float may be lifted up out of the oil, so that the wick 
holder (which is a loose tube) may be removed for the purpose of cleaning 
or filling it, without the necessity of removing the float. In orderto 
regulate the time the lamp shall burn, he graduates the vertical rack so 
that the lifting ring attached thereto may be raised to any required 
elevation. As the oil becomes consumed the floating wick of course 
descends until it rests on the ring, and by thus preventing the descent 
of the float beyond a certain point the supply of oil to the wick will be 
cut off and the lamp will consequently be extinguished. The same effect 
will be produced by filling or partially filling, a vessel or reservoir, and 
raising up and adjusting the wick holder at any given point clear of the 
oil reservoir, so that the wick may dip to only a ccrtain and predeter- 
mined depth into the oil. 

2051. Jonn Morxison, and Samven Ampu.et, Birmingham, “ Fastening 
for belts, bands, and other such like articles.—Dated 4th September, 1856 

In this fastening two plates or bars are so engaged together, by pins 
in the one engaging in slots in the other, that when moved over one 
another in one direction the said plates or bars approach to, and grasp 
the loose end of the band or fastening situated between them, and when 
moved in the opposite direction they separate and permit of the motion 
of the loose end of the band between them. 








2078. Gustavus Patmer HaxpineG, Kingsland, Middlesex, “ Improvements 
in the manufacture of hats and other coverings for the head, and of parts 
thereof.” —Dated 6th September, 1556. 





This invention consists in manufacturing velvet bonnets, and cloth and 
velvet hats and other coverings for the head, whether intended for men’s 
or women’s wear; and also parts of cloth and velvet hats, bonnets, and 
other similar articles without stitching or sewing, by blocking the cloth 
or velvet into any desired form, and then cementing it on to a shape 
corresponding to the form on which the cloth or velvet was blocked, In 
order to make the hat, bonnet, or other covering, or part thereof, water- 
proof, the inventor uses a waterproot cement, or he employs cloth or 
velvet previously waterproofed. He does not confine himself to any 
particular method ot carrying his invention into effect, but he considers 
the following advantageous, and he desires to secure the same for manu- 
facturing cloth and velvet hats, bonnets, and other coverings and parts 
thereof, according to his improvements :—He uses steam for blocking 
the piece of cloth or velvet. For cloth he places it on the block in a 
wet state, and passes a heated iron over it; and for velvet he places it 
over steam until the fabric is rendered sufficiently clastic to stretch to 
the form of the block, so that the part of the cloth or velvet thereon may 
be smooth and even. Hethen removes the cloth or velvet from the block, 
and places it on a shape corresponding to the form, having previously 
coated the shape with a mixture of gelatine, starch, or other adhesive 
composition ; and he then removes the parts of the velvet or cloth 
which are not required to form the hat, or bonnet, &e. The shapes 
which he generally employs for the purposes of his invention are shapes 









{ 





of light unvarnished material, and of the description known as milliners’ | 


shapes. He makes parts of hats, bonnets, or other like coverings accord- 
ing to his improvements, which may be made up into a complete article 
by the addition of portions otherwise made.—Not proceeded with. 





Ciass 8.—GAS.—None. 
Ciass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus | 
Klectric Zelegraphs, Galvanic Batteries, &e. 
2107. Joun WILLIAM SIEMENS, John-street, Adelphi, London, ‘ Electric | 
teleeraphs and apparatus.”’— A communication.—Dated 10th September, 
1856. 


The inventor constructs transmitting instruments or relays in such 
manner that when acted upon by an electric current passing in one 
direction they close the second circuit, and when acted upon by an 
electric current passing in the other direction they open the second cir- 
cuit, and on the eleciric current ceasing, the transmitting instrument 
still retains its position, so that a momentary electric current in the first 
circuit produces a permanent closing or opening of the second circuit. 
He effects this object by placing the pole or poles of a moveable electro 
magnet between the opposite poles of two permanently magnetic steel or 
electro magnents. When no current is passing through the first circuit, 


and the iron of the electro magnet is in a central position, it is equally 
attracted by both poles; but if it be moved towards either pole, it will 
be more attracted by that pole than by the other, and will consequently 
remain oun that side, and permanently close or open the second circuit. 
When a momentary current in the proper direction is passed through: - 
the first circuit, the clectro magnet is repelled by the nearest pole, and 
attracted by the farthest pole, and its position is thus permanently 
reversed. He causes the iron of the electro magnet to revolve within a 
fixed coil. In lieu of employing two permanently magnetic magnets as 
aforesaid, one magnet may be employed in conjunction with a spring or 
weight, which is so adjusted as to balance the attraction of the magnet 
when the iron of the electro magnet is in a central position, The same 
effect is thus produced. He employs these transmitting instruments or 
relays in conjunction with Morse’s writing apparatus, or other tele- 
graphic instruments worked by relays. A description is also given of an 
apparatus which is capable of transmitting signals simultaneously in 
both directions through the same line wire. This apparatus is con- 
structed for producing secondary currents in a coil of wire on an electro 
magnet, the primary coil of which is traversed by a current froma local 
battery.— Not proceeded with. 

2124. Pree ALBERTO BaLestrini, Brescia, Italy, ‘ Protecting and laying 
telegraphic wires.”— Dated 11th September, 1856. 





This invention has for its object a method of protecting telegraphic 
wires for submarine and other communication. The telegraphic wires 
are insulated by gutta percha or vuleanised india-rubber, or they are 
enclosed in cords of hemp or other fibre rendered waterproof by a mix- 
ture of india-rubber and pitch, The wires thus protected from the 
core of the telegraphie cable, they are either laid parallel to each other, 
or they are laid spirally on a core of fibre or of iron wire covered with 
fibre. Eight or other number of cords of hemp or other fibre, water- 
proofed with the composition before mentioned, are then closely wound 
in a spiral direction round this core, and the cable so formed is consoli 
dated by passing it between grooved rollers. Lf the cable is intended for 
use under a considerable depth of water, it is strengthened by coiling 
round it (in the opposite direction to the coils of the cords) iron wires, 
in long open spirals, and over these wires the cable is wound round closely 
with galvanised iron wire, and by the action of the galvanised wire on 
the non-vuleanised wire a calcareous deposit is produced round the 
cable after it has been immers 
protected. 








{for some time, by which it is much 
Sometimes, with a similar object, strips of zine are laid 
longitudinally of the cable under the wire coating. In places where the 
cable is likely to come in contact with rocks, it is protected by having 
steel wire wound round it. To facilitate the laying of the cable, a 
description of parachute is attached to it at intervals, which parachute 
is so arranged that, when the cable enters the water, the parachute 
opens and prevents the cable from being drawn violently through the 
water, To protect wires to be used suspended trom posts or otherwise, 
they are enclosed in cords of hemp or other fibre waterproofed with the 
composition before mentioned, and afterwards painted with zine white. 


CLass 10.—MISCELLANEOUS, 
Including all Patents not found uniter the preceding heads 
1972. GRoRGE 
—Dated 2. 





James Farwen, Birmingham, * Hardening iron and steel.” 
rd August, 1856, 

The patentee takes the ferrocyanide of potassium (the prussiate of 
potash of commerce), the hydrochlorate of ammonia (the sal ammoniac 
of commerce), and the nitrate of potash (the saltpetre of commerce), 
each in equal proportions or thereabouts, reduces them to a tine powder, 
and thoroughly incorporates them together. He then prepares a bath 
by mixing the following proportions, or thereabouts, of these several 
ingredients in cold water, namely :—The prussiate of potash 2 oz,, 
saltpetre 2 oz, and sal ammoniae 4 oz. to every gallon of water, 
Having thus prepared these compounds, the first in the form of a fine 
powder and the second in a bath, he heats the article he is operating 
upon in a furnace or other fire until it has attained a red heat. He 
then removes it from the fire, and if it be of a size and weight sus- 
ceptible of such handling he rolls it in the dry powder a dy deseriber 
until every portion of the article shall have taken up a sufficient 
quantity of the mixture, or until oil such portions of the article as he 
muy require to be hardened shall be covered with the powder, which, 
when in contact with the heated metal becomes immediately fused. He 
then plunges the article into the bath before described, where it is to 
be left until cold. When taken out it will be thoroughly hardened, and 
not only on the surface as in case hardening, but through the entire 
substance, unless the article be of considerable dimensions, Thus far 
the description would apply to the treatment of such masses as could 
veadily be turned or moved about by manual labour, For larger bodies 
and such as must be raised and moved by mechanical appliances, instead 
of rolling them over when hot in the dry composition, which would be 
impracticable or diflicult, he covers the mass of heated metal with the 
powder, by employing a vessel with a perforated or colander top, from 
which he sifts the mixture over the article under treatment, covering 
the surface thereof or such portions of the surface which he may require 
to harden with a thin coating of the powder, after which the immer- 
sion in the bath is to follow as already particularised, Should it be 








requisite to reconvert any article thus hardened for the purpose of 


sharpening, facing up, or for any other operation which in its hardened 
state it will not admit of, this operation can be readily effected by sub- 
jecting the article to heat under a tolerably strong blast ,after which it 
ean be cut or faced at pleasure, and subsequently rehardened to fit it for 
use. 


1973 James Wapswortu, Hazlegrove, near Stockport, Chester, “ Improve 
ments in the ventilation of mines and in removing noxious gases or vapours 
from places in which they accumulate or are generated, and in machinery 
or apparatus applicable to and to be used for such purposes.”—Dated 23rd 
August, 1556, 





This invention consists in conveying gas or fire damp from the 
cavities in which it accumulates into some adjacent air course, by means 
of pipes or tubes leading from the former into the latter, and through 
which the gas is drawn or forced by means of a fan, bellows, or pump, 
worked by manual or other power ; in the arrangement and combination 
of parts of a certain portable machine or apparatus for effecting the 
transfer of gases or vapours from place to place by mechanical means ; 
and in the use and application of such machine in removing gas or fire 
damp from the workings of mines into the levels or general air courses, 
in order that such gas may be mixed with and carried off by the atmo- 
spheric current maintained in the latter; in withdrawing gas or tire 
damp from the cavities or workings in which it is present through pipes 
or tubes communicating between the reservoir of gas and the air course 
by creating and maintaining a current in such pipes or tubes, by means 
of rarefaction produced by the heat of a fire, furnace, or lamp applied at 
some point in the line of communication ; in the arrangement and com- 
bination of the parts of an apparatus for removing gases from place to 
place through pipes, by applying the heat of a furnace or lam, to raise 
the temperature of the gas in its transit, and by the consequent rarefac- 
tion thereof to create and maintain a current in the pipes, so as to ex- 
haust or convey away the gas from its place of accumulation or deposit ; 
in removing gas or fire damp from the working of mines by the combus- 
tion of a portion of such gas along with other inflammable matter in 
suitably constructed furnaces or chambers, in such manner that the heat 
produced by the said combustion may create and maintain a current 
through pipes or tubes leading from the reservoir, or accumulation of 
gas to the air course; and in a method of separating ‘in transitu” the 
more inflammable portions of the fire damp for the purpose of such 
combustion; in the arrangement and combination of the parts of an 
apparatus applicable to the last-imentioned purpose; in employing heat 
obtained by the combustion of part of the inflammable gases withdrawn 
from the cavities of mines, for the purpose of rarefying the column ot 
air in the up-cast shaft, and producing an ascending draught therein ; 
and in the arrangement and combination of the parts of an apparatus 
for the last before-mentioned purpose. Which apparatus, with others 
before-mentioned, cannot be described without reference to the 
drawings. 


1982. See Class 4. 


1983. JouN Perny, Great Portiand-street, London, ‘* Photography.”—Dated 
26th August, 1856. 


This invention consists, Firstly, in the use of chromic acid, or any of 
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the combinations of chromium, as a dant or dants in photo- 
gvaphic printing, for the fixation of iron or other metallic bodies, in con- 
junetion with tannin, gallic acid, or pyro-gallic acid, or any compound 
or ining the same, or any mere chemical equivalents 
thereof. And, Secondly, in the employment of the acetate or certain 
other salts of iron, with or without the use of chromium, in the produc- 
tion of photographic images or pictures, when used in connexion with 
the subsequent application of tannin, gallic acid, or pyro-gallic acid to 
the paper or other material employed, or any mere chemical equivalent 
or equivalents thereof. 

1986. Josiva Horton, and Tuomas Horton, Birmingham, ‘‘ Manufacture 
of paper, pasteboard, and pulp.”— Dated 26th August, 1856. 





munication from Chardon and Co., Lyons, France.— Dated 29th August, 
1856. 


This invention consists in a new combination of partitions, valves, 
and pipes, placed within smiths’ or other bellows, so as to obtain a con- 
tinuous regular blowing instead of an intermittent blowing. The im- 
proved bellows is constructed with five boards encased in leather or 
other suitable material. — Not proceeded with. 

2014. Jonn Fuietcurr, and Witiiam Fvietcner, Salford, Lancashire, 
“Weighing cranes or other similar elevating machines, —Dated 30th 
August, 1856. 

This invention consists of improvements upon, and extension of a 
previous one, dated 6th February, 1856. These present improvements 

ists, First, in altering the situation of the fulcrum of the weighing 





This invention consists of the use of spent tan for the facture of 
paper, pasteboard, and pulp.—Not proceeded with. 

1988. Eowarp ALFRED Cowprr, Great George-street, Westminster, ‘‘ Manu- 
facture of candles.”— Dated 26th August, 1856 

This invention consists uf the application of air, or erifurm fluid, to 
the purpose of expelling or withdrawing candles from their moulds, 
whether such moulds have or have not been artificially heated or cooled 
Ly air, steam, water, or otherwise. The patentee prefers to employ the 
pressure of atmospheric air forced in, or caused to press on the candles, 
at the tips of the moulds. 

1989. See Class 5. 

1990. Epmunpb Simpson, Preston, Lancashire, “‘ An improved safety cage for 
mines and pits, or apparatus to be fitted to cages to prevent accidents 
from the falling thereof.”—Dated 26th August, 1856. 

This invention consists of a safety cage, or of an apparatus to be 
attached to a rope used in raising or lowering men or weights out of or 
into mines. This apparatus is a cross-tree, having at each end an eye or 
ring which slides loosely over ratchet shaped notched guide-rods extend- 
ing from the top to the bottom of the shaft, or notched plates attached 
t timbers by bolts when timbers are used instead of guide-rods. The 
cross-tree is furnished with clicks close to the rings, so arranged that, 
in the event of the rope breaking, the clicks are forced by springs into 
the ratchet-shaped notches on the inner face of both guide-rods, thereby 
instantly arresting the descent of the cross-tree, and whatever is attached 
thereto. 

1991. See Class 1 

1994 Lovurs Hornig, Keighley, York, and James Scnorrerp, Rochdale, 
Lancashire, “ Improvements in the mode or method of extracting oil and 
grease separately from suds used in washing flannel and other woollen 
xoods, for distilling the said grease or other fatty matters, and inthe ap- 
paratus employed therein,”’—Dated 27th August, 1856. 

The inventors propose to extract the oil after breaking the suds by 
sulphuric acid They filter them, and put the sediment into canvas or 
other bags which they place on sheets of tin, fron, or other metal, and 
then pile them one upon another in a press, and subject them to the 
necessary pressure. Whilst in the press they heat the said substances, 
either with fire or steam, in any convenient manner. Secondly, to ex- 
tract the grease, they take the said plates with their contents and place 
them in another press, then turn steam on them, and apply the necessary 
pressure. Thirdly, to distil that grease, or any other fatty matter, they 
take an ordinary distilling tube, but instead of condensing the steam in 
the usual manner, they place or fix in the inside of the tube spouts or 
troughs as nearly as possible in contact with the grease or fat to be dis- 
tilled, which spouts, or troughs, receiving the said steam, condense and 
convey it away i ing with the ordinary method of 
steam and vacuuin.— Not proceeded with. 





1995. Josepn Manve. Giresse, St. Macaire, French Empire, “ A new ma- 
chine to mince tallow and meat.—Dated 27th August, 1856. 

The improved machine works in both directions, backwards and for- 
wards. It is composed of a strongly constructed wooden chopping table, 
with side pieces which serve the purpose of preventing the meat, grease, 
&c., from falling off, and which can be lowered to allow the table to be 
cleaned with facility. At each end of the table are fixed two grooved 
pieces to receive the standards which carry the apparatus. The 
standards are made to slide in these grooved pieces, and can thus be 
lowered as the table wears away. A nutis also attached to the grooved 
pieces in which a clamp screw works, and secures the standards at any 
required height. Also, to prevent the weight of the machine causing 
any descent of the standards, there are holes pierced in the latter at 
intervals, through which an iron pin is passed, and rests on the upper 
grooved piece. The two standards are connected at top by a longitu- 
dinal beam of cast or wrought iron. A revolving shaft, formed of a 
square iron bar, with bearing of round iron, is carried by the end 
standards, one end being prolonged beyond the standard to receive a 
geared wheel which slides at will along the prolongation.—Not pro- 
ceeded with. 

1996. Joun Moore and WILLIAM Moore, Aston, near Birmingham, Warwick- 
shire, ‘* Tap or stop cock.”— Dated 27th August, 1856. 

This invention consists of a new or improved tap or stop cock, con- 
structed in the following manner :—The body of the improved tap 
consists of a hollow cylinder at or near the middle of which is a conical 
vaive bed or seat. A conical valve rests upon the said bed or seat, and a 
stem or spindle from the under side of the said valve passes through the 
bottom of the barrel. A button or thumb plate is fixed on the lower 
end of the said stem or spindle. A coiled spring is placed between the 
valve and the top of the barrel of the tap. The water or other fluid is 
delivered on the upper side of the valve, and by its pressure tends to 
keep the said valve close to its bed or seat. On pressing up the button 
at the bottom of the barrel the valve is raised, and the water or other 
fiuid passing down the barrel escapes by a pipe at the lower part of the 
said barrel. When the pressure is removed from the button, the valve 
closes by the combined action of its own weight, the elasticity of the 
spring, and the pressure of the liquid or tluid. In place of the stem or 
spindle described for raising the valve a screw may be employed, by 
turning which the valve may be raised or lowered. The tap or stop 
cock may be used in an inverted position with the same effect.—-Nor 
proceeded with 

1997. See Class 1 
2004. CHARLES DURAND QarbissAL, Bedford-street, 
“ Artificial fuel.”—Dated 28th August, 1856. 

This invention relates to the manufacture of a new combustible com- 
position composed of clay, coal dust, anda nitrate, or of nitric acid. 
The essential base of this combustible is clay and mayrl, or a mixture of 
the two. This base is worked up with a solution of alum, a certain 
quantity of nitrate of soda or nitrate of potash, and the detritus cv dust 
of charcoal or other coal, the largest particles of which should not 
exceed the size of small peas. All the materials foreign to the clay 
combine with and are diffused throughout the whole mass in a propor- 
tion of about 17 per cent. of the whole mass. It results, therefore, 
that this mass of combustible material is formed principally of cley, 
which distinguishes it from all those in which the presence of clay 
serves merely to combine or agglomerate the combustible parts. In 


Strand, London, 


burning ordinary bricks by means of these combustible materials they H 


are placed in the ovens, kilns, or piles of brick, in the position where 


fires are required in the mass of bricks to be baked or burned. | 


These combustible bricks not only bake or burn the others, but they 
bake themselves, and are removed from the oven or mass in a state of 
perfect porous bricks, which may be used as ordinary bricks. 
2007. Tiiowas Waison, Poland-street, London, ‘ An improved beer engine, 
lever, or lifter, and apparatns for fitting the same to counters.”— Dated 
28th August, 1550. 

The object of this invention is to prevent the necessity of cutting a 
hole or aperture in the top of the counter for the lever or lifter of beer 
engines to work in, and this is accomplished by a peculiarly shaped 
lever, the fulcrum of which is a pin or axle free to turn in bearings 
affixed to the under side of an angle or flanged plate, which plate is 
fixed immediately under the counter or under a case fixed thereto, and 
is slotted or cut out for the reception of the stud and the short arm of 
the lever to work through. The lever is in the form of a crank, and 
just behind the pin or axle it is curved back to fit over the edge of the 
counter or case; it then rises at right angles with the plane of the 
counter, and has fitted thereon, or not, any kind of handle which may 
be desired. 


2010. Joun Avery, 


Essex-street, Strand, London, * Bellows."—A com- 


beam (when applied to weighing cranes or other elevating machines) to 
any convenient position, which may be either near the short end of the 
lever and beyond the chain pulley, or at the opposite end, so as to form 
a lever of the second or third order as circumstances may require ; and, 
Secondly, in a novel arrangement of self adjusting apparatus for equal- 
ising or counterbalancing the extra weight of chain, &c., upon the beam, 
in order that goods may be weighed at any point during the process of 
raising them. ‘This is effected by means of an adjustable weight upon 
the weigh beam, which is caused to traverse along the weigh beam as 
the weight of the winding chain, '&e., increases or decreases, according 
to the raising or lowering of the weight to be weighed. This may 
either be accomplished by means of a screw band, or chain and pulley, 
or any mechanical equivalent. 

2016. James Buraxe and Francis Maxwett, Kitchen-street, Liverpool, 
“ Manufacture of soap ’—A communication.— Dated 30th August, 1556. 

This invention consists, First, in forming a soap by combining soap | 
or saponified matter, in the state in which it is commonly called soft 
curd, with a neutral soap which has not been deprived of its water. 
Secondly, of a mode combining resin or resinous substances with alkali 
or alkaline leys, so as to obtain saponified resin, or a combination of 
resin and alkali to be used in the manufacture of resin soap. In order 
to effect this bination the p first mix a portion, say about 
one-third part of the resin which they intend to use with a small quantity 
of fatty matter, and they find that a quantity equal to from six to ten per 
cent. of the entire quantity of resin or resinous substances to be saponi- 
fied is sufficient. A similar proportion, say about one-third of the 
alkaline leys, is also mixed with the resin, and the mixture is then 
slowly melted. The remainder of the resinous substance is then added 
gradually by small quantities at a time as the added portions become 
melted, and when the entire quantity has been melted they add the 
residue of the alkaline Jeys. Increased heat is then applied, until 
the material boils, and this is continued until the saponification 
of the whole of the mass has been effected, when it will as- 
sume an appearance or consistence somewhat similar to thick glue or 
paste, and this effect may be produced under the application of heat in 
manner above described and careful management in about three hours. 
They then separate the saponified resin from the excess of leys and 
water by means of salt or concentrated leys, in the same manner as 
mentioned with respect to saponified fatty matters, and thus obtain the 
saponified resin in the state of soft curd. 

2020. Cuartes Goopykar, Leicester-square, London, ‘‘Combining gutta- 
percha and asphalte or pitch.”— Dated 30th August, 1856. 

This invention consists of combining gutta-percha with asphalte or 

- pitch, by the aid of hot water, by which the two matters are softened, 
and made comparatively fluid; and having combined these matters to- 
gether, they are, when desired, furthur combined with sulphur, also 
with india rubber, and also with other matters ; and the various com- 
pounds thus produced are, when required, subjected to high tempera- 
tures, in order to produce the change which is consequent on applying 
high temperatures to gutta-percha or india-rubber, or both es * 
with sulphur, or matters giving off sulphur by heat. 

2027. Tuomas Pinrotp Hawkins, Birmingham, “ Manufacture of wire 
chain.”—Dated 1st September, 1856. 

This invention consists of the manufacture of wire chain from wire 
of the form commonly called half-round, that is to say of wire having a 
semi-cylindrical, or nearly semi-cylindrical, section. The invention is 
particularly applicable to the manufacture of the chain called double- 
link chain. 

2029. Ricwarp Hitt Norkis, M.D., Stafford-street, Birmingham, “Certain 
improvements in photography by "the use of collodion in a dry condition, 
and for a means of transferring photographic tilms.”—Dated Ist Septem- 
ber, 1856. 

This invention consists, First, in rendering collodion films capable of 
being used in a dry condition, by preserving their sensitiveness and 
porosity, which, under ordinary conditions, are destroyed on desica- 
tion, and this part of the invention consists in a method of transferring 
photographic films from glass plates to elastic plates of gelatine. The 
mode in which this is effected is as tollows:—A strong solution of 
gelatine is poured over the film, and permitted to dry. When dry it is 
coated with plain collodion, and may be readily stripped from the glass, 
and then possesses the advantages of elasticity, compactness, lightness, 
and freedom from breaking. This mode of transfer is applicable to 
photographic films in general. 

2031. Epwarp Henky Crapock Mone kTon, Chancery-lane, A aaa 
** Blasting furnaces for smelting ores,”— Dated Ist September, 1 

This invention, which has reference to an improved method “9 intro- 
ducing and ditfusing air or gases under pressure, in greater quantities 
than hitherto into the body of blast furnaces for smelting ores, consists 
in causing the sides of the said furnaces to be fitted or surrounded with 
a series of air or gas tubes or channels, for the purpose of causing the 
blast to converge from all sides upwards and downwards, The orifices 
of the said tubes above the melted metal are to be of larger dimensions 
than those in the lower portion below the surface of the metal ; the said 
tubes being so arranged as to admit of the blast being simultaneously 
introduced and diffused into the body of the furnace, and consequently 
more equally distributed than by the method at present in use, a more 
rapid circulation of air or gas, and fusion of the ore, being thereby pro- 
duced. The upper air or gas tubes with enlarged or extended oritices, 
being made to slant in a downward direction, cause the tlame to rever- 
berate upon the mass below, and thus concentrate and economise the 
heat, the pressure of the blast being increased or diminished at plea- 
sure.—Vot proceeded with 

2u32. Freperick Levick, Jun., Monmouth, “Construction and working of 
blast furnaces for the smelting or making of iron.”—Dated 1st September, 
1556. 

In constructing blast furnaces according to this invention, the in- 

ventor enlarges the proportions of the furnace so as considerably to in- 











| crease its internal capacity; and the hearth he forms of such a figure 


| as will admit of the insertion of a greater number of tuyeres than 
have heretofure been employed. These he sets radially around the 
hearth, and he also shapes the hearth so as to increase the surtace of 
the fused metal to the greatest available extent. The tuyeres he pro- 
poses to arrange in two tiers, the lower line being intended to inject air 
into the fluid metal, and assist or affect its decarbonization ; while the 
upper tuyeres are employed for the smelting operation, which is pro- 
ceeding at a higher level inthe turnace. He also proposes to supply air 
to blast furnaces at a much higher pressure than heretofore, and in 
some cases to use two different pressures for the two tiers of tuyeres, 
By this means the smelting and making of iron will be expedited, and a 
great economy of fuel will at the same time be effected. When using 
two pressures of air, the two sets of tuyeres may be arranged on the 
same level if thought desirable.—Not proceeded with. 

2034. Maurice Aron, Rue de !l'Echiquier, Paris, “‘ An improved leaven.” 
Dated 2nd September, 1856. 

This invention consists in the manufacture of an improved dried 
yeast or leaven, which is applicable for making bread, pastry of all 
kinds, and for purposes of distillation. The yeast, which is termed 
“ sweet pressed yeast,” is composed of the following ingredients :—Flour 
of sprouted barley or malt, flour of white beans or peas, potato flour,— 
of each about eighty-six pounds. To these ave added, in the preparation, 
gelatine and water.— Not proceeded with. 

2085. Amprosk ArcneR, Old Swan, near Liverpool, “ Preparing for use 
founders’ charcoal blacking, coal dust, loam, and facing sand.”— Dated 
2nd September, 1856. 

This invention consists in the use or application of a pair or pairs of 





mill stones, anda dressing cylinder or cylinders, like those in ordinary 
use for grinding and dressing wheat, to the grinding and sifting of char- 
= coal, loam, and facing sand, for the use of foundries. —Not proceeded 


2036. Joun Bate, Birmingham, Warwickshire, “ Folios, clips, or files for 
a ad letters, invoices, and other documents.”—Dated 2nd September, 


a inventor proposes to construct a form of folio or letter clip with 
an alphabetical register, in order to facilitate the reference to any par- 
ticular document without disturbing the rest, and the manner in which 
he prefers to carry out this principle is, by attaching a series of metal 
plates, say twenty to a back piece, either of metal or leather similar to a 
book back, each plate acting as a guard or loose tly of an ordinary 
album. Each of these plates projects slightly in advance of the former 
one in a line from the back piece, and to every one is connected a leaf 
of paste board, in such manner as to be capable of being folded back at 
its point of junction with the metal guard. A small tongue of metai is 
left on each of the guards, and is turned down at right angles, and on 
this is painted or otherwise affixed the letter of the alphabet to which 
that section of the folio belongs. —Not proceeded with. 

2039. Grorck CummineG THomas, Washington City, United States of Ame- 
rica, “Steel.”—A communication from H, Vaughan, Providence, Rhode 
Island.—Dated 3rd September, 1856. 

This invention consists in using and adding a composition of chloride 
of sodium, prussiate of potash, and bichromate of potash, to molten iron, 
or in any lower degree of heating, so that the metal may be penetrated 
and acted upon by the compound, where use is restricted in this speci- 
fication to manufactured iron or iron not made up for special use. By 
this action the particles of the iron condense, and thus the metal, in 
some cases, may be partially, but in others is wholly converted into 
steel. 

2042. SamurL HaLLen and Epwarp HALEN, Cornwall-road, Lambeth, 
Surrey, ‘‘ Rolling metallic substances.”—Dated 3rd September, 1856. 

These improvements consist in making sets of rollers for rolling out 
bars with one or more grooves therein, to suit the forms required, which 
sets of rollers are horizontal and vertical alternately, the one set follow- 
ing the other, the faces of each set being at right angles to the faces of 
the preceding set, so that the fins which are made on the bar by the 
edges of the rollers shall come into the middle of the grooves of the suc- 
ceeding set, and thus prevent the necessity of reversing the bar, as is 
the case now in rolling bars.— Not proceeded with. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond —Extra 


































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Rats. —But few sales reported. The nearest price is £7 12s, 6d. to £7 15s- 
per ton, nett cash, f.0.b. at the Welsh ports. 

Scotcn Pic Inow has fluctuated but little during the past week ; the 
market closes at 75s. 6d. per ton cash, for mixed numbers, viz.; 3-5ths No. 
and 2-5ths No. 3, G.M.B. free on board at Glasgow. The shipments for the 
week ending the 17th inst., were 11,100 tons, against 9,700 tons the corres- 
ponding date last year. The stock on warrants remains the same as last 
week. 

MANUPACTURED InoN.—The last mails have brought some good orders from 
India and the United States, which has rather stiffened the market. 

SPELTER is quiet at £31 per ton, sellers. 

Copper is in steady demand. 

Leap is in good request. 

Tiy.—Banca is firm at £152. English is stationary. 

Tin PLatEs.—A good business doing. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 20th March, 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


Iuports, Ma rch 10.—24 casks 36 cases old copper, by J. Harris, from Bel- 
gium; 11 pack ages copper, by Garraway and Co., from St, Kitts; 870 cakes 
spelter, by Donner and Co., trom Hamburgh ; 658 slabs tin, by Arbuthnot 
and Co., from Singapore ; 10 cases copper manufactures, by Graetzer and Co., 
from Fiance ; 2 cases bronzed metal manufactures, by T. W. Read, from 
France ; 3 cases arms, by H. Henkel, trom Belgium; 1 case copper manu- 
factures, by W. H. and H. Thompson, from La Guayra; 1 case arms, by 
Edmonds and Co., from Belgium. 

March 11. —£23 plated wire, by Brandeis and Co., from Hamburgh ; 110 
bags copper ore, by London Dock Co., from the Cape of Good Hope ; 4 cases 
bronze manufactures, by Adolph and Co., from Holland; 2 cases ditto, by T. 
Schofield, from Holland; 1 case arms, by Betham and Co., from Belgium. 

March 13.—1 case Magna Grecca wire, by C. J. Major, from Patras; 3 
cases tin manufactures, by J. Baer, from Holland ; 3 cases copper ditto, by C. 
A. Speyer, from France ; 3 cases bronzed metal ditto, by J. and R. McCracken, 
from Belgium ; 1 case iron ditto, by Dawson and Co., trom Belgium ; 3 cases 
brass ditte, by Dudin and Son, from Hamburgb. 

March 14 —2 tons old copper, by T. P. Sawyers, from Callao; 59 pigs 3 
hhds. 33 pkgs. lead, by French and Co., from Sydney; 68 pigs 1 pkg. ditto, 
by M. Isaacs, from Port Phillip; 3 casks tin ore, by the East and West 
India Dock Company, from Port Phillip ; 1 case iron cutlery, by B. B. and 
G. Lang, from Belgium ; 4 cases bronze manufactures, by Adolph and Co 
from Holland. 

March 16.—160 tons cupper ore, by Ogilby and Co., from Port Phillip; 
1,426 cakes spelter, by S. A. Detmold, from Hamburgh ; 4,911 ditto, by 
Donner and Co., from Hamburgh ; 50 cases rolled zinc, by ‘J. Harris from 
Belgium ; 2 cases brass manufactures, by Oppenheim and Co., from Bégium ; 
10 cases steel ditto, by J. A. Goddard, from Holland; 4 cases bronge ditto, 
by Adolph and Co., from Holland. 





Exports, March, 11.—18 tons tin plates, by W. L, Bremner, to Ham- 
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burgh ; 32 tons iron, by Pickernell, Brothers, to Syra; 670 oz. silver plate, 
by R. Fscombe, to Algoa Bay. 

March 12.—2,500 02. bar silver, by T. C. Robinson, to Antwerp; 12 tons 
10 cases copper, hy H. Grey, to Bombay ; 400 oz. bar silver, 140 02. gold coin 
and 800 oz. silver coin, by Samuel and Co., to Boulogne ; 23 oz. silver piate, 
by E. Jepson, to Accra ; 10 cases steel manu‘actures, by A. C, Hitchcock, to 
Calcutta; 5 cases iron’ manu actures, by J. F. Wright, to Mauritius ; 182 oz. 
silver plate, by W. T. M'shin, to O-tend: 100 cases iron, and 1,000 cases 
brass manufactures, by A. Bankhead, to Saint Kitts; 1 case iron manufac- 
tures, by F. W. Hennah, to Hobart Town; 40 cases tin manufactures, by 
T. Puzey, to Port Philip; 25 cases machinery, by C. H. Olivier, to 
Shanghae. 

Mareh 14,—2,000 oz. gold coin, by H. Grey, to Antwerp; 5,383 Ib. quick- 
silver, by J. Lamb, to Antwery tons iron, by C. J. Major, to Patras; 
30 eases quicksilver, by J. Harris, to Rotterdam; 42 cases steel manuiac- 
tures, by J. B.shop, to Mogadore. 

Mareh 16.—10 tons zine, by J. Harris, to Halifax ; 299 oz. silver plate, by 
R. Escombe, to Acquitsa; 32 oz. ditto, by R. Escombe, to Boulogne; 284 
oz. ditto, by R. Escombe, to Belize ; 142 oz. ditto, by R. Escombe, to Hobart 
Town; 161 oz, ditto, by R. Escombe, to Hong Kong; $42 oz. ditto, by R. 
Eseumbe, to Ostend; 61 oz, ditto, by H C Alston, to Panama; 30 cases 
zine manufactures, by J. Harris, to Halifax; 10 cases cutlery, by W. W. 
Williams, to Fernando Po, 1 case bronze manutactures, by H. Nursey, to 
Odersa. 

March 17.—84 tons iron by Thorneycroft and Co., to the Cape of Good 
Hope; 3 tons sj elter, by Petty and Co.. to Calcutta; 3 tons 14 cases iron 
by Futhoven and Sons, to Harburgh; 70 02, gold coin, by Samuel and Co., to 
Rotterdam, 200 oz. silver ditto, by Samuel and Co,, to Rotterdam; 47 02, 
silver plate, by F. Chambers, to Barbadves; 1 case bronze manufactures, by 
H. Nursey, to Odessa, 














AcTUAL Exports FOR THE WEEK EnNpiné TuvUrspay Last, INcLUstIvE.— 
§8 cases iron manufactures to New Zealand, 5 tons copper plates to Havre, 
29 tons iron to Malta, 7 tons ditto to Naples, 120 cases plumbago to Belgium, 
128 cases tin to Melbourne, 80 cases zine to Syduey, 30 ditto to Calcutta, 12 
tons ditto to Buenos Ayres, 13 tons ditto to Monte Video, 2 tons spelter to 
Leghorn,,1,344 lb. quicksilver to Belgium, 8.966 ib, ditto to Harburg, 896 Ib. 
ditto to Rio Janeiro, 22,030 lb. ditto to Caleutta, 23,341 oz. gold coin to 
Boulogne, £1,900 ditto to Hamburgh; 30 oz. ditto to Belgium, 2,000 oz. bar 
gold to Belgium, 4,600 oz. ditto to Boulogne, 1,400 oz. silver coin to Boulogne, 
2,800 oz. ditto to Belgium, 2,500 oz. bar silver to Belgium, 400 oz. ditto to 
Boulogne, £1,700 buliion to Rotterdam. 





New York, February 28. 
CoaL.— Foreign is dull; 100 tons Liverpool Orrel sold at 7°75 dols., less 5 
per cent. cash, per ton of 2,2401b. Of domestic, we notice 250 tons Pittston, 
afloat, for San Francisco, at about 17°50 dols., cash, delivered there. 
Coprprr.—New Sheathing sells in suits at 35 cents, 6 mos.; 30 cases 
American changed hands on private terms. Ingot is lower. 15,000 Ib. Lake 
Superior and 75,000 lb. Chile Barilla copper sold at 28} cents, 4 mos., and 
1,050,000 1b, Baltimore, mostly for export, on private terms. Of old, we 
note sales of 6 000 to 7,000 Ib. Sheathing, &c., at 25} to 26 cents, cash. 
Inon,—Scotch Pig is in request, and prices are supported. Sales, 300 
to 400 tous, here, at 31 dols. to 32 dols., and 300 ditto, to arrive, 31 dols. 
to 31°50 dols., 6 mos. English bars continue scarce, and prices are supported 
50 tons common brought 62 duls., and 20 ditto refined spike 57°50 dols., 6 











mos. Sheet is without change. 
Import, from Jan. 1 to Feb. 28, 1857 :— 
Bar. Pic. SHeet. 
Tons. Tons, Bdls. 
From Foreign Ports ee 2,715 1.2 4,313 50,638 
Coast wise . *° 128 ..0°=é=— eo 2,906 
Total ee o «. 2,843 4,313 .. 53,544 
Same time, 1856 -- 2783 .. 1,139 50,926 


Lean.—For Pig there is but a moderate demand; the market, however, is 
very firm. We note sales of 50 tons Spanish, to arrive, at 625 dols., short 
time and interest; and 50 ditto, on the spot, 6:25 dols., short time, without 
interest ; besides which, 200 tons Spanish sold previous to our last, at 6°25 
dols., part cash, part 30 days, including 120 tons, to arrive, un speculation. 

Import, from Jan, | to Feb. 28, 1857 :— 






Pigs. 
From Foreign Ports 24,742 
Coast wise +e ee oe 6.790 
Total oe oe ee oe 
Same time, 1856.. ° o- 





Natis.—The supply has been considerably increased, and there is also an 
improved demand, at previous rates, 
Suot.—Diop are selling at 64 cents, nett, and 63 cents, less 2 per cent. 
cash, and Buck 7} cents, cash, Jess 2 per cent. cash. 
SPELTER is quiet. 25 tons sold, trom vessel, at 8} cents, 6 mos, Holders 
generally ask 8} cents, 
Total Import from Jan, 1 to Feb, 28 :— 
1857 ve ++ Plates 28468 | 1856 plates 18,068 
Tiv.—We have nothing to note in block, since the transactions reported in 
our last. The market continues firm, Plates ave in moderate stock, and 
very firm, Sales, 200 bxs I. C. Coke at 1025 dols., ninety days, adding 
interest. Block tis pipe sells moderately at 474 cents per lb., nett cash, 
Import, from Jan. 1 to Feb 28: 
Pigs, &e. .. oe No. 5,331 8.591 
Pilates oe ee +. bxs.51 366 15,158 
Zixc.—Mosselman has advanced to 8} cents to 9cents, 6 mos,, the latter 
from store, ——- 














p Singapore, Jan, 21. 

Metats.—Bar iron is in no request, and stocks are accumulating. Sales 
of Swedish have been made at 5 dols., ard imi ation at 3-70 dols. to 4 dols. 
per picul 1333 Ib.): copper sheathing at 37 dois. to 38 dols. per picul ; 
spelter at 7} dols to 7} dols. per piewl, Tin is again higher, and arrivals are 
small, The next shipments comprise 550 piculs and 46 cattys tin, by the 
Eskdale, to London, Dec. 26, The total imports in the month ending 20th 
inst. were 1,885 piculs tin, and the shipments reached 2,005 piculs 
500 piculs Jayan copper have been imported; of bar iron we have received 
101 tons, nail rod 20 tons, yellow metal sheathing 122 piculs, composition nails 
8 piculs, copper sheathing 38 pieuls, and copper nails 12 piculs, The 
following may be quoted as the ruling prices of metals :— 

Flat bar, iron, rer picul, 2.50 dois. to 3°13 dols. Bolt, square and round, 
per ditto, 3dols, to 3°25 dols, Nail rod, per ditto, 3°25 dels. to 3-50 dols. 
Hoop, per ditto, 4 dols. to 425 dols Swedish har, per ditto, 5 dols. 
Imitation ditto, per ditto, 3°70 dols. to 4 dols. Copper, sheathing and nails, 
per ditto, 37 dols. to 38 dols. Yellow metal, per ditto, 31 dols. to 32 dols. 
Lead, pig, 7°12 cols. to 7-25 dels. Sheet lead, per ditto, 8-50 dols. to 9 dols. 
Spelter, per ditto, 7°25 dols. to 7:50 dols. Steel, per tub, 5°62 dols. to 5-75 
dols, Iron, nails, per ewt. 4°12 dols. to 4-62 dols, Brass, wire, per picul, 35 
do!s, to 38 dols. Anchors, per ewt., 5°50 dols. to 6 dois. Chains, per ditto, 
4°50 dols to 5 dols, Guns, 2 pounders to 6-pounders, } er ditto, 21 dols. to 90 
dols. Coals, per ton, 3 dols, to 4 dols. 





Lake Surenton Correr.—The Lake Superior Miner thus gives the product 
of some of the mines fur 1856 :— 
Minesota . me ae os o oe ++ Ib. 3,718,402 
ous (Of which but 255,854 Ib. were stamp work.) 
i ee oe . ee oe 
Rockland ee oe ee ee ee ee 
(Of which 99,568 Ib. were stamp work.) 
The following shipments were made by the various mines on 
during the last season. We only regret that we are not able to 
hist complete at present :— 


3,291,239 
489,918 


the Point 
make the 


Chiff .. os +» Ib. 3,005,404 | Fulton os oe Ib. 4,500 
N. American +» yy 635,403] North Western” .. +» 39.683 
Connecticut .. ss ® 43.000 | Copper Fall, about » 396,000 
Central 105,000 


P a ast named mine shipped sume pounds more than the amount in the 

able, 

‘ The following is the amount in round tons shipped from the Portage Lake 
istrict :-— 


Isle Royal tons 233] Quiney .. ee tons 20 
Portage » 101 | Pewabic o 103 
Huron +. - 22 


+ ” 

The entire shipments for the season from the port of Ontonagon were 
2.156 masses, weighing 3 332,260 Ib., and 3.165 bbis, weighing 2,201,811 Ib. 
The value of the whole is about 1,00,000 dols. 





Exports OF British MANUFACTURES AND Prepvuce FROM LIVERPOOL IN 
THE WEEK ENDING 12TH Marcu.— CANADA PLATES.—Mo1.tical 300 bxs. 

CoaLs, tons.—Melbourne :01, Bombay 1,315 Point de Gallee 555, Madras 
603, Demerara 162 bhds., Havana 163, Tr-nidad 10 tex, 10 bhds,, Puerto Cabello 
50, Gaiveston 100, Boston (0 New York 224, Portland 622, St. John N.B. 74, 
Bahia 54. Buenos Ayres 210, Lima 120, Monte Video 26 Para 404, Rio 
Jane’ro 30, Valparaiso 13¢, Constantinople 240, L’O ievt 190, Malta 26], St. 
Servian 21, Belfast 95, Dublin 715, Dundalk 127, Kilrush 133, Limerick 395, 
Waterford 135, Wexford 10. 

Correr.—Bombay 8 es,, Calc tta 22} tons, Havana 12 es., Santa Martha 1 
bx., New York 100 ce,, Montreal 1 cx. Guatemala 12 ex., Alexendria-0 tubs, 
Ancona 4 cs,, Havre § ez., Lisbon 383 cs., Naples 15 tons, San Sebastian 2 s., 
Saloniea 13 cx. 3 bndls. 45 tubs 43 tons. 

Corrrr Naits,—Jamaica 1 kg., Newfoundland 1 esk. 











Harpwake, packages.—Africa 39, Geelong 106, Melbourne 3€5, Sydney 5, 
Shanghai 13, Manilla 103, M ibo 95, Singapore 3, Batavia 3, Bombay 114, 
Calcutta 226, Antigua 27, Barbadoes 1, Demerara 1, Havana 17, Jamaica 149, 
St. Domingo 1 esk., St. Thomas 300, Aspinwall 15, La Guayra 73, Puerto 
Cabello 2, Santa Martha 91, Vera Cruz 178, Baltimore 39, Boston 83, Charleston 
1 pkg. 1 esk., New Orleans 16 pkg, New York 342, Philadelphia 47, Portland 9, 
Halifax 345, Montreal 245, Newfoundland 116, Quebec 27, Restigouche 1, 
St. John 1,174, Yarmouth 62, Bahia 22, Buenos Ayres 914, Guatemala 1, 
Lima 42, Maranham 9, Monte Video 147, Rio Grande 3, Rio Janerio 410, 
San Francisco 5, Valparaiso 310, Barcelona 26, Cadiz 3, Corunna 58, Constan- 
tinople 76, Corfu 6, Galatz 3. Genoa 35, Gibraltar 21, Havre 24, Leghorn 19, 
Lisbon 53, Malta 9, Malaga 13, Messina 7, Naples 15, Odessa 4, Palermo 2, 
San Sebastian 1, Seville 8, Smyrna 34, Tarragona 1, Trieste 11. 

Iron, BAR AND Bout, tons.—Africa 23, Adelaide 43}, Melbourne 46, Singa- 
pore 41}, Batavia 93, Calcutta 182}, Madras 30, Demerara 2}, Jamaica 1, 
Vera Cruz 8, Galverston 23, Baltimore 94, Boston 3374, New York 1825, 
Philadelphia 197}, Savannah 49}, Halifax 5, Newfoundland 11, P. E. Island 
42. Quebec 63, St. John, N. B,, 163}, Yarmouth 98, Monte Video 119}, Rio 
Janeiro 24), San Francisco 41, Valparaiso 1. Alicant 4}, Barcelona 6}, Con- 
stantinople 60}, Galatz 171, Genoa 47, Havre 159, Hamburgh 6, Ibiail 41. 
Leghorn 293, Lisbon 374, Malta, 56, Naples 40}, St. Servior 43), Syra 14} 
Trieste 75, 

Iron Castincs.—Africa }t, Geelong lit, Calcutta Se, Antigua 12c, Ha- 
vanah 1t 18 c., Jamaica jt, La Guayra 8 t, 17 ¢, Bahia 10} c, Buenos Ayres 
3t, Maranham 24, Monte Video 4 t, 16 c., Constantinople 2 t. 

Iron, Hoor, tons.—Africa 1, Manilla 6, Bombay 16}, Caicutta 87, Madras 
154 Antigua 24, Havana 42}, Boston 433, New York 2143, Philadelphia 
Savanab 213, Lima 203 Monte Vidoe, 38, Barcelona 25, Cadiz 214 Corunna 4, 
Galatz 17}, Genoa 3}, Havre 21}, Ibrail 324, Lisbon 10, Leghorn 7, Nantes 13, 
Naples 11, Sines 1, Trebizond 35, Trieste 1, Valencia 1. 

Inox, Pic, tons.—Galveston 50, Quebec 30, Bahia 10, Constantinople 10, 
Corunna 60, Genoa 10. 

Inon, RaiLway, tons.—Melbourne 18 tons 16. Charleston 2 tons, New 
York 1410}. 

Iron, Kop, tons.—Shangbai 
2549, Philadelphia 7, Lima 5}, Constantinople 4, Genoa 
Servia 9, Salonica 10, Syra 174. 

Iron, SHEET, tons.—Bombay 2093. Calcutta 126}, Vera Cruz 1, Boston 99, 
New Orleans 6, New York 319, Philadelphia 39, Savannah 8, Halifax 8 ¢., 
Montreal 26, Newfoundland 1, St. John, N.B., 91], Lima 7}, Monte Video 5, 
San Francisco 21, Alicante }}, Barcelona 5, Galatz 21}, Genoa 13}, Havre 4}, 
Leghorn 6, Lisbon 16}, Naples 5, Smyrna 26}, Valencia 7} 

LEAD.—Melbourne 6 tons 1} ¢., Havana 10 tons, La Guayra 1 esk., 
Halitax 1 ton 16 c. 3 csks., Montreal 14 bris, 2 kgs. 2 bxs., St. John, N.B., 4 
tons 74 ¢c. 1 es. 1 esk., Honolulu 2 tons 6 c., Maiankam 1 ¢s., Monte Video 3 
bris 2 bxs., Valparaiso 7 esks. - 

“Leap, Snot.—Africa $0 bgs., Bombay 170 kgs., Maracaibo 6 kgs pinwall 
25 kgs., Halifax 5 esks., Montreal 44 kgs., St. John, N.B., 1 csk., Maranham 
20 kgs., Guatemala 2 kgs. 

MAcHINERY.—Cape of Good Hope £550, Adelaide £74, Melbourne £285, 
Bombay £80, Coringa £3,300, Demerara £1,265, St. Thomas £67, Vera Cruz 
£508, Bahia £2,800, Pernambuco £1,900, Rio Janeiro £152, Valparaiso 
£334, Barcelona £427, Genoa £88, Havre £280, Leghorn £390, Naples £92, 
Tarragona £1,600, Venice £117. 

STEEL.—Bombay 13 tons, Baltimore 11 tons, Boston 13 tons 3 ¢., Galveston 
2 tons, New Orleans 6 tons, New York 290 tons 9 c., St. John, N.B,, 5 tons 6 
¢c., Yarmouth 7 ¢., Buenos Ayres 1} tons, Maranham 1} tons, Monte Video 
18} c., Rio Janeiro 8 tons 15} c., Valparaiso 5 tons 18 c., Genoa 2 tons 17 ¢., 
Havre 2 tons 9 ¢., Corunna 6 ¢. 

Tix, BLock AND Bar.—New Orleans 4 csks., New York 4 tons 13 csks., 
Savannah 4 ton, Lima 2 csks, Genoa 1} ton, Salonica 5 bris, 

Tix, PLATES, boxes,— Melbourne 400, Batavia 200, Bombay 250, Caleutta 
500, St. Thomas 40, Carthagena 10, St. Martha 10, Savaniila 10, Boston 1,340 
New Orleans 1,470, New York 10,224, Savannah 306, Montreal 206, New- 
foundland 75, St. John, N.B., 270, Bahia 160, Monte Video 50, Corunna 1 ¢s,, 
Civita Vecchia 60, Genoa 50, Gibraltar 125, Lisbon 254, Palermo 4, Smyrna 
200, Trieste 110, Valencia 50. 
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Singapore 95, Boston 11§, New York 
25, Lisbon 139, St. 











Cryion, February 14. 

Metats.—The following are the quoted terms of the day. Bar iron 
£11 l0s.; hoop, £12 10s. to £14 10s,; sheet, £12 10s, to £13 10s. The 
Mary Hengel has sailed for London, with 947 ewts. of plambago on board, 
The exports in the quarter ending December were 1,930 cwta, against 
1512 ewts. in the corresponding quarter of 1855, The value of the machinery 
imported was £1,996 against £1,578 in the December quarter of 1855; of 
metals, £2,939 against £1,460. 

Hut Imvorts, March 14th, 858 plates spelter, by T. W. Peters, from 
Hamburgh. 

Fxponts —26 casks 7 cases 154 bundles hardware to Antwerp ; 75 cases 
140 pieces 20 packages machinery, to Antwerp; 10 casks 146 cases 24 
bundles 34 packages hardware, 915 bars 1,603 bundies, 707 plates iron to 
Amsterdam; 6 casks 2 cases 4 bundies hardware, 433 bars 472 bundles 306 
lates iron, to Bremen . 5 cases 18 bundles hardware, to Dunkirk; 53 casks, 
53 cases, 110 bundles, 58 packages hardware, 136 cases, 42 pieces, 17 packages, 
11 casks machinery, 17 ewt chains, 1,961 bars, 5,3°2 bundles, 138 plates iron, 
458 bundles 1,060 bars steel, 202 bundles 647 iron tubes, to Hamburgh; 14 
cases 3 pieces machinery, 110 bundles. 500 tubes, 1,556 bars, 124 plates iron, 
to Harburgh ; 28 tons chains to Leer, 87 cases 63 bundles hardware, 57 cases 
machinery, 198 bundles steel, 64 ewt, chains, 432 iron tubes, to Rotterdam ; 
175 tons coals to Rouen, 65 tons ditto to Terneuzen, 





















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 


Iron Trape or Sovrn Starronpsmme: /is Great Soundness: Reduction of 
the American Tariff : Its Effects upon the British and American Markets : Brit- 
ish Colonial Demand—A New Ixpian Prosect: A Tramway of 250 miles 
—Tue Iron TRADE OF SOUTH STAFFORDSHIRE TO BE REPRESENTED IN 
PARLIAMENT—THE ACTION FOR SLANDER: Damages £150—YP1G Inon- 
TRADE—COAL AND StTonE ‘TRADES — BikMINGHAM GENERAL TRADE.— 
WoLvERHAMPTON AND District TrRapE—New DesiGN in Metat Bep- 
STEADS—lROTECTION FROM BuRGLARS-——- Tue PropucTION oF SMALL 
Arms 1x Bramincuam—Locat Raitway Bitis—lIron Sumipaviipine : 
The Subject to be taken up by lronmasters: A Pamphlet upon it: Obstrue- 
tions at Lloyd's: Superiority of Iron cover Wooden Ships: Durability of 
Iron Ships: Their Economy: Much Remains to be done 

For some years past the iron trade at a period so near to the quarterly 

meetings has not been so free from everything approaching tofiuctuationas 

at the present time. Orders for first-class iron are sufficient to keep the 
makers of those brands in full work for some months to come, and the 
probability is that, before that time shall have elapsed, the demand will be 
much larger, so rapidly are the requirements of America, the Continent of 

Europe, and the British Colonial Dependencies, increasing for iron in all its 

varied styles of manufacture. Great firmness has been given to the trade 

by the very excellent news from the United States of America, which was 
brought by the Asia on Monday. Just before the departure of the mail 
intelligence had reached New York that a new tariff had received the 

President's signature and had become law, which reduced, from July next, 

the duty on rails from thirty to twenty-four per cent. And this was all 

the information that agents, up to the time named, were able to communi- 
cate. We shall be more fully informed at the beginning of next week, and 

before the preliminary meeting of ironmasters, which will be held in a 

few days. The fullest newspaper allusion to the matter that has yet come 

across the Atlantic is contained in the State of Maine, which, referring to 
the action of Congress on the Tariff, says—* The great measure of the past 
four years is the New Tariff Bill. The details of the perfected Bill are 
not yet fully received) The House Bill proposed to enlarge the free list 
without reducing the duties on other articles. The Senate Bill, with a 
more limited free list, reduced the duty on cotton, flour, sugar, and other 
articles. The committee, in conference, made a compromise; the duty on 
iron, sugar, cotton, &e., is reduced from thirty to twenty per cent. 
ad valorem. The passage of the Bill was resisted by Pennsylvania, 
and the high protective interest, but was carried in both Houses, Here 
it will be perceived a larger reduction is stated than that notified in the 
private correspondence with which we have been made familiar. The 
reduction, however, of six per cent., as to that extent the tariff upon other 
articles would seem to have been reduced, is more likely to be the correct one. 
The decision of Congress will act most beneficially upon the American 
demand for British made iron as it will in effect reduce the price of our 
production to the extent of 15s. a ton in the United States market. If the 
home and Continental demand should not be sufficient to keep in full gear 
the establishments o/ first class makers here, those firms, if they should offer 
iron in America at 10s, below the home rates, could procure nearly, if not 
quite, all the orders that are now being executed in the States. But 
without resorting to such a reduction, it is pretty evident from recent ex- 
perience that this reduction of 1 $s. will have the effect of causing a greatly 
increased demand in the iron marts of the States for the production of 
English forges: and it is equally certain that it will be “a heavy blow and 


great discouragement” to the men of Pennsylvania. The American spring 
trade will commence almost directly, but as the stocks are very low through- 
out the Union, recent orders have been to so heavy an amount that it is 
not expected—speaking without reference to the reduced tariff—that an 
i impr it will be ifested in the demand for iron, 

As previously stated, the British dependencies are among the 
most promising spots to the iron trade of Great Britain. Almost 
every week our colonies present in this respect features of an 
increasingly hopeful character. Foremost of all these stands 
British India. In addition to the many schemes in which large 
supplies of iron will be needed, and which are now oceasioning con- 
siderable activity in several directions, that have reached a more ad- 
vanced stage, a scheme for constructing 250 miles of tramway is 
now before the public. The project is brought forward under the 
auspices of “The North of India Tramway Company.” The capital 
required is £1,000,000, in shares of £20 each. The object is to furnish 
the populous and fertile province of Rohileund with cheap roads, and the 
first intention is to construct 250 miles from Fulleygbur to Delhi. They 
are intended to be for animal power, although capable of being made 
available for light locomotives. Some portions are estimated to cost 
£5,000 per mile, and others only £2.500. No call is to be made except 
upon a guarantee being obtained from the East India Company, The 
city article of Wednesday's Times says:—*"The district is especially 
adapted for tramroads, its geological character rendering the formation 
of good ordinary metalled roads almost impracticable ; and the experi- 
ment upon a moderate scale seems, therefore, highly expecient. 

At length the iron trade of Soath Staffordshire seem to have made up 
their mind to send one of their number to represent their intcrests in 
Parliament. A meeting of ironmasters and merchants largely connected 
with the trade of the district, was held at Wolverhampton on Monday, 
called by Mr, William Mathews, ironmaster, of Corbyns Hail, Dudley, 
the former chairman of one of the representatives of South Stafford- 
shire (the Earl of Uxbridge), and it was determined to consider the 
representation of South Stafrdshire vacant, when a general opinion 
was expressed that at least «ne of the members for this division of the 
county should be connected with its manufacturing and commercial 
interests. With this view the meeting proceeded to consider what 
gentlemen were most qualified to represent that particular interest. 
The names of several gentlemen were mentioned, including Mr. W. 
Orme Foster, of Stourton Castle, Mr. William Chance, glass maker, 
and Mr. William Mathews. The names of all these gentlemen were 
received with favour by the meeting, but Mr. Chance being present stated 
that, however flattering the suggestion might be to himself personally, 
his engagements would not permit him to occupy such a position. It 
was suggested that a further communication should be made to Mr. 
Foster on the subject of his coming forward as a candidate, but this was 
waived on a proposal being made that Mr. Mathews (the Chairman 
of the meeting) should be requested to reconsider the previous intima- 
tion he had given that he must decline to allow himself to be placed 
in nomination; and so warm a feeling was evinced by the meeting that, 
after many protestations that his age and numerous engagements rendered 
it undesirable for him to occupy a position which he did not deny that, under 
other circumstances, he would be proud of, he at length assented to the 
wish of the meeting, so far as to state that if no other other gentleman con- 
nected with the trade or commerce of the district could be found, he 
himself would, in that case, yield to the solicitation he had received. 

There seems to be little doubt that Mr. Mathews will comply with tha 
| wishes of his friends. It is generally known that Mr. Philip Williams, ihe 
chairman of the iron trade, has invariably declined to enter Parliament, as 
well as Mr. Sparrow, another old member of the trade; but it is obviously 
necessary that unanimity should prevail in order to give due effect toa 
principle enunciated at the meeting on Monday last, and which the manu- 
facturing interests of South Staffordshire have for some time wished to 
carry out, namely, that one of its representatives should be a man of 
business. Although Mr. Mathews has been nominated by those gentlemen 
entertaining what are commonly designated Liberal opinions, yet it is 
believed that that nomination will not be regarded as a party one. Mr 
Mathews has certainly actively supported Liberal opinions for several years 
but he is considered to be independent of mere party objects, and not 
likely to vote for a Ministry against his own conscientious convictions. It 
is considered, also, that in the revision of the general expenditure of the 
country, and in the adjustment of taxation on equitable principles, Mr. 
Mathews's knowledge and expesience in business will be found useful to the 
constituents of South Staffordshire. 

The dispute referred to by us last week, between My, Williams and the 
Messrs. Hickman, also ironmasters, occupied the attention of the Nisi Prius 
Court at Stafford, on Tuesday. As will be remembered, it was an action 
for slander. The case excited no ordinary interest, the court being 
crowded by members of the iron trade, Mr. Keating, Mr. Bettle, and Mr. 
M‘Mahon were for the plaintiffs; and Mr. Whateley and Mr, Gray for the 
defendant. Mr. Keating, in opening the case for his clients, stated that 
the plaintiffs, Messrs. George Haden, Hickman, and Alfred Hickman, were 
ironmasters, carrying on extensive business at Bilston, Wednesbury, 
Tipton, and Rowley, for several years with various success. In the com- 
mercial crisis of 1855, which was so disastrous for the iron trade, many of 
the leading firms in that business were obliged to demand time to make 
good their payments, amongst others the plaintiffs, owing to losses sustained 
within about two months of upwards of £40,000, “hey called their 
creditors together, and the result was a compensation of 10s. in the pound, 
the amount to be paid thereby being from £40,000 to £50,000, in instal- 
ments, which were punctually paid up to November last; at which time 


Aiat, 





happen to be on good terms with Mr. Williams. Everyone who knew 
defendant must be aware that he was a man of great wealth, high 
position, and commanding influence, and that consequently any 
assertion he made must carry great weight. On November 10th 
or lith, Mr, Ryland, an extensive metal broker, called on defendant, 
on business, at the Wednesbury Oak lronworks, about three quarters 
of a mile distant from plaintiffs’ works at Lecbrook, Defendant said to 
him, “ Have you heard that the Hickmans have the bailiffs in possession at 
Leebrook Works?” Mr. Ryland, after some further conversation with Mr, 
Williams, left him under the impression of the truth of his communica- 
tion. The effect of the ication was i diate, for Mr, Ryland 
went forthwith to cn ironmaster, who had a contract to deliver iron to 
plaintiffs, and informed him of what he had heard from defendant. The 
result was, that though the contract was not broken off, its fulfilment went 
on at the slow rate natural in a case where a r was suspected of 
insolvency. On the following Thursday, being Birmingham market day, 
Mr. Williams was in that town. A statement bad appeared in the news- 
papers of the probability of his being appointed High Sheriff of the county, 
Mr. Wainwright of the firm of Bourne and Wainwright, of Dudley, met 
defendant in Waterloo-street, and congratulated him on his rumoured 
accession to the honours of the shrievalty. In conversation, Mr. Williams 
said, “ I suppose you know your friends the Hickmans are again in trouble, 
and have the bailiffs in their works at Leebrook ?” Mr. Williams afterwards 
made a similar statement to Mr. Mathews. At the lronmasters’ dinner, 
at the Union Inn, the subject was again talked of, and the result of the 
slander was soon manifest, in a letter received from Mr, Riley, as follows 

—* Dear Sir,—I feel bound, under existing circumstances, to inform you 
that I must decline to supply you with any more iron, in consequence of 
having been informed, on good authority, that the bailiffs are in your 
works, at Leebrook, for rent.” Having traccd this assertion to defendant, 
the plaintiffs wrote the following letter to Mr. Williams, dated November 
the 22nd :—* Sir,—We learn that you have stated to several persons that 
we have bailiffs in Leebrook. This report, coming from a person of your 
high influence, has most seriously injured us, and we wish to know on what 
authority you have made this statement.” In reply to this communication 

defendant wrote as follows :—“In reply to your amusing note, written no 
doubt after dinner yesterday, as to my authority, I must refer to Mr. 
Thomas Morris.” These were only the forerunners of other letters, which 
displayed no great cou-mand of temper on the part of the defendant. Wit- 
nesses spoke to the leading facts of Mr. Keating's opening, and then Mr 

George Haden Hickman was examined—He was onc of the plaintiffs. hh 

1555 was in difficulties, and it was arranged that he should pay 10s. in the 
pound by instalments. Had paid the instalments: s they became due to the 
amount of 7s. 6d. Had known the def: ndant for (wenty years. Had been 
on friendly terms with him up to about seven or eight years ago, and sine, 
on very bad terms. There was no truth whatever in the statement that the 
bailiffs were in Leebrook works in November. Did not owe a farthing of 
rent. The landlords were Messrs. Foster and Bar! er, the Chillington Iron 











7s. Gd, of the 10s. had been paid off. The plaintiff unfortunately did not « 








Company. The rumour had a materially injurious effect upon bim. The 
capital employed in the Leebrook Works-was from £15,000 to £20,000. 

Mr. Whateley addressed the jury at length for the defence. After allud- 
ng to the character and social position of defendant, he recapitulated the 
evidence, contending thet there was no proof whatever that the slander 
had originated with Mr. Williams. That gentleman had himself given 
others as his authority, against whom the plaintiff might more reasonably 
have brought the present action. He dwelt upon the admitted faet that the 
parties had been upon bad terms, and that an ill feeling existed between 
them, as tending to show that the plantiffs had selected the defendant as 
the object of the action, rather from malicious fecling on their own parts 
than from really believing that he was the original author of the report, 
concluding by calling upon the jury to give the smallest damages. The learned 
judge summed up at considerable length, and the jury, after some delibera. 
tion, returned a verdict for the plaintiffs—damages, £150. The damages 
were, we understand, laid at £10,000, Another trial is by no means im- 
probable. 

The pig iron trade is firm, with a tendency upwards. The demand for 
approved makes is large, but for cinder pigs there is very little inquiry. 

The coal trade is not so buoyant as it was, and one house has declared a 
reduction of 1s. per ton, which before long must, it is asserted, be followed 
by the trade generally. “Sronstone, the produce of the district, is in great 
request, and the price fully maintained, 

The Birmingham general trades, owing in great part to the falling off of 
the home demand consequent upon the disturbance of business by the 
pending genera! election, are not so brisk as they were'a fortnight sinee ; 

yet there are some good orders still unexecuted, and the prospects for the 
future are most encouraging. The new American tariff will be felt 
beneficially in Birmingham on an early day. Certain of the workers of 
copper are looking with much confidence to a reduction in smelters’ prices, 
but the improved state of the copper market does not give them mach 
encouragement. The high price ofthis metal has thrown out of employ- 
ment a large nember of hands engeged in the cabinet department. 

In Wolverhampton there is a good trade doing in all the articles most in 
demand at this season. In the leading casting and chain works of Dudicy 
and Stourport there is said to be tolerable activity; and the machinists 
are reported to be fully employed. 

Messrs. Cook and Son, of Birmingham, have been exhibiting at their 
manufaetory, in Green-street in that town, a pair of clegant bedsteads, of 
entirely new design. ‘The materials employed are brass and iron, the 
latter of course contributing the more substantial portions of the frame- 
work. ‘The posts are of embossed brass, and are three inches in diameter ; 
the mounting, which forms the most noticeable improvement, being exceed- 
ingly rich and massive, ond made by a process which imparts to it a 
more finished and perfect impression than has hitherto been obtained. 
The ornamentation of the head and foot rails is cast, and the work 
is dead and burnished, so as to afford relief and contrast. The bedsteads 
are surmounted by canopy testers, terminating the one in an ornate vase 
and coronet, and the other ina simple vase. These articles of furnitu 
are intended for exportation, and whether regarded as handsome add 
tions to a household establishment, or as specimens of this particular 
branch of marufacture, are highly creditable to the tirm. 

Mr.W. 8. Mappin, of Bull-street, Birmingham, has recently patented a new 
panel for doors, shutters, &c., for resisting burglarious attempts, by which 
the unsightly method of screwing iron plates upon them will be entirely 
superseded. It consists of paper pulp, with steel, either in plates or strips, 
inserted at intervals, having a space of three quarters of an inch between 
each; by which means a perfect resistance to cutting instruments is 
effected. The advantages of paper panels over wood ones are great and 
well known. ‘Their price alone has hitherto prevented their coming into 
general use. By the new invention, however, panels armed as stated can 
be supplied at prices considerably less than wood panels having the 
ordinary plates:serewed upon them. Mr. Mappin's method possesses ell 
the advani ies of the wood panel, and affords perfect security against the 
centre bit by which so many robberies have lately been effected 

There have recently been issued the returns moved for last year by 
Mr. Muutz, of the contracts made by the War Department for small arms, 
from December the ls8th, 1854, to May the 31st, 1856, and the numbers 
supplied. It appears from these returns that during that period the 
manufacturers of Birmingham supplied 50,000 rifle muskets (pattern 
(1858), 25,000 new line muskets, 100 pistols and holsters, 150 marine 
artillery swords and seabbards, 6,798 exercise swords, 5,000 new pattern 
cavalry swords and scabbards, 8,721 practice swords, 50 staff sergeants’ 
(artillery) swords, 225 marine artillery swords and 350 seabbards, 300 
serjeants’ swords, 22 swords and scabbards for Ceylon Rifles, 2,000 second- 
class cavalry swords, 28 buglers’ swords and seabbards, 45,167 bayonets, 
3, sword bayonets and 27 steel scabbards, 12,051 gun stocks, 30 musket 
barrels, 10,000 rifle barrels, 9,718 pistol barrels, 2.616 barrels for sea- 
service rifles, 1,545 short rifle musket barrels, 58,713 musket locks, 105 
India pattern ditto, 74,600 mausket-sights, 2,000 carbine ditto, 304,798 
nipples, 3,400 nipple keys, 10,000 nipple wrenches, 50,000 musket bands, 
28,457 rammers, 10,500 ditto and springs, 2,000 ball drawers, 2,000 
cramps, 30,000 brass jags, 65.000 muzzle stoppers, and 91,136 cork ditto. 
In addition to these supplies they also set up 191,000 rifle muskets and 100 
constabulary carbines, and repaired 1,600 artillery muskets, and 900 line 
ditto. Wednesbury supplied 500 barrels, 39,500 locks, 300 improved 



























India pattern ditto, and 5,000 sights; Darlaston, 37,141 locks; and | 


Wolverhampton, 20,540 locks, 


Among the numerous bills introduced this session, by the various | 
companies for all kinds of railway purposes, are four connected with the | 
traflic of the West Midland counties, Three of these are brought in by | 


the North Staffordshire and Cannock Mineral Companiess the fourth is 
for a new line from Stratford-on- Avon to Hatton. One of the former 
transfers to the North Staffordshire Company the Duke of Bridgewater's 
Canals, the Mersey and Irwell Navigation, and the Runcorn and Western 


Canal, the company to be chargeable for certain annuities. The second of | 


the group empowers the Cannock Company to construct certain railways, 
and to raise £50,000 by shares, and £26,666 by loans, for the general 
purposes of the undertaking. If the company neglects to proceed with 
its line, the North Staffordshire Company may complete it, and exercise 
the powers given by the act. With the consent of three-fifths of their 
shareholders, the North Staffordshire Company may subscribe £200,000 
towards the undertaking, The Cannock Company may use a portion of the 
Oxford, Worcester, and Wolverhampton line, and also the station at 
Wolverhampton, which that company uses jointly with the Great Western. 
The North Staffordshire Company may use the Cannock line, and the same 
portion of the Oxford, Worcester, and Wolverhampton line; and the three 


companies may make agreements as to the receipt and apportionment of | 


traffic. The third bill is similar, as far as the North Staffordshire and 
Cannock Companies are coneerned, and empowers the former to hold 
shares and bonds in the latter, on the security of the tolls. ‘Lhese bills 
would afford the North Staffordshire Railway a connexion with the Great 
Western, and Oxford, Worcester, and Wolverhampton lines, and .n outlet 
to the south, independent of the London and North Western Railway, The 
Stratford-on-Avon Railway Bill incorporates a company for making a line 
from Stratford-on-Avon to the Hatton station on the Birmingham and 
Oxford Junction line, and to raise for the purpose £65,000 by shares, and 
£21,666 by loan. The line is to be on the broad gauge; and with the 
consent of three-fifths of the shareholders, the company is empowered to 
enter into working and traffic arrangements with the Great Western 
Company for ten years, renewable at the end of that period, and subject to 
the approval of the Board of Trade. 

The question of the extended application of iron to the purposes of ship 
building is attracting more attention than it has for some time past excited ; 
and it is not unlikely that it will be brought in a prominent manner before 
the iron trade of South Staffordshire at their ensuing preliminary meeting. 
Recently Mr. James Hodgson, of Liverpool, who is well known to have 
built some of the most noted ships afloat, has published an interesting 
pamphlet upon the subject, the object of which is to point out how the 
failures of iron ships have occurred, and how they may in future be avoided. 
Mr. Hodgson considers that the great obstacle to the introduction of iron 
ships is the classification at Lloyd's; and it has been alleged that people 
enploged in iron ship-building are generally of opinion that Lloyd's impose 
every obstacle to the introduction of iron ships. If such obstractions are 
offered to the spread of a most important branch of industry, it is high 
time that-they ceased to exist. Their death we are persuaded would follow 
a correct knowledge of the subject by thcse who have contributed to 
them. There are quoted by Liverpool men several instances of the 
management of matters in this particular by Lloyd's, which induce the 
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conclusion that that body are not sufficiently enlightened upon this sub- 
ject. Much enlightenment upon the whole question is attainable in Mr. 
W. Fairbairn’s “ Remarks on Canal Navigation” (Loxgman, 1831), and 
in Grantham “On Iron as a Material for Ship-building.” In addition to 
the cases mentioned in the latter work numerous instances might be ad- 
duced *‘in which iron vessels have, without material injury, stood the 
strains which must have caused a timber vessel to go to pieces. An iron 
ship is united by rivetting into a single firm mass; whilst a wooden vessel 
is composed of an innumerable number of pieces, all imperfectly joined 
together, but which are, nevertheless, dependent on each other for support ; 
so that if any one gives way, the stability of all the rest is endangered.” It 
is added,—* The durability of iron ships is now established beyond a doubt, 
and it is generally admitted that they remain fit for service longer than 
those of timber. At first it was thought that the action of salt water 
wouid cause a rapid oxidation, and very soon disable them; indeed oxida- 
tion has been the rock-ahead of every iron ship for the last twenty years. 
The evil has been exaggerated ; and there are instances of iron ships built 
twenty years ago which are still in existence. with no sensible appearance 
of corrosion or decay, and, what is of equal importance, without having 
required repairs, if we exeept a few coats of oil-paint, or the application of 
some other anti-corrosive substance to neutralise the effects of the sea- 
water. Nature, however, comes to our assistance in this, as in almost 
every other attempt in the constructive arts, and seems to confirm the 
proverb, ‘A bright sword never rusts; for it is with iron ships as 
with iron railsk—when in constant use there is little, if any, appear- 
ance of oxidation.” Mr. Grantham, to whose work we have referred, 
comes to the conclusion that iron vessels are on the whole less expensive in 
construction than similar vessels of wood. But assuming that, when built 
in the best manner, they cost about the same ; still, the iron ship has great 
advantages. The strength of iron is so great that we are enabled to use a 
nmroch thinner shell than with wood; and hence there is much more stowage 
room. The cost of maintaining an iron vessel, repairs, &c., are very small; 
whilst in a timber vessel they amount to a large sum. Iron vessels are not 
subject to a dry rot: and as we have already stated they will remain under 
severe strain comparatively uninjured, when a timber vessel would go to 
pieces. The conclusion, we think, is irresistible that “ there is probably 
no branch of industry in which the use of iron is more important than 
that of ship-building. The strength, ductility, and comparative lightness 
of this material are all in its favour; and, although much has been done in 
the application of iron to this important purpose, a great dea] more remains 
to be accomplished.” 
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Tuoven electioneering interests are disturbing the quietude and regu- 
larity of general business, the present position of the iron trade is 
8 tisfxetory. The demands for iron for home consumption are considerable, 
| whilst the foreign requirements are gradually increasing in consequence of 
the numerens public works projected and in course of construction. The 
orders in the hands of those houses who have a reputation for first-class 
iron are very numerous, but secondary makers are not so well 
supplied, though the mills and forges are making full time. The coming 
quarterly meetings have again drawn attention to prices, and, from 
what appears to be the prevailing opinion of these districts, we 
should have no hesitation in stating that prices will not be altered 
during the next three months. The pig iron trade is active and prices 
continue to be firm. 

The coal trade may be described as good, but not so active as we noticed 
it a few weeks ago. The demand in South Yorkshire is improving in 
consequence of the additional facilities afforded for the export of the 
article by the Anglo-French Steam Company. 

The recent advices from America have had a favourable effect on the 
steel trade, which is active. 

At the Sheffield Exchange, on Tuesday, a number of files of various 
sizes, cut by the French machine of Messrs Prignet and Bernot, were sub- 
mitted to the inspection of the merchants and manufacturers, It appears 
that the patentee has disposed of the license for the use of the machine 
in France, and is now desirous to do soin this country. The files were of 
various sizes, and we understood the opinion of gentlemen connected with 
the trade to be, that they are of a serviceable character, and that the 
raising of the tooth was satisfactory, It is stated by the patentee that the 
machine is so portable that it can be carried by two men, and that a 
small engine of one horse power suffices to work six machines. One man 
is required to tend each machine, which makes 800 strokes per minute. 
We are told each machine will cut in a day 6, dozen 16-inch square rubbers, 
weighing 9 Ib. each. We hear much of the great activity of our rivals, 
both on the Continent and in the United States. The town of Sheffield 
has long had a high reputation fer the manufacture of its files. Mr. 
John Bedford, of the firm of Bedford, Burys and Co., Regent Works, 
Sheffield, has reecived from the French National Academy of Agriculture, 
Manufactures, and Commerce, their gold medal, “ for the excellent manu- 
facture of his files.” This is a very gratifying attestation in favour of 
Sheffield manufactures, and a great credit to the house which has had the 
honour to win it. On the obverse of the medal is a representation of the 
| sun of seience shining upon the globe, with the inscription in French— 
“ National Academy of Agriculture, Manufactures and Commerce.” On 
the reverse is the inscription, “ First-class Medal of Honour awarded to 
| Mr. John Bedford, of Sheffield, 1857." This is surrounded by a leafy 
garland and by the words, “ For the Encouragement of Agricultural, Com- 
mercial and Manufacturing Industry.” 

Great interest is attaching to the proceedings of the executive committee 
of the Art Treasures Exhibition, which is to be opened in May next, in 
the presence of her Majesty and Prince Albert. The building is nearly 
| completed, and the decorations of the interior are now going on. The 
| style of decoration for the great hall has now been settled. The prevailing 
| colours are to be maroon and gold, The walls will be of a rich maroon, 
and the semicircular roof, from the spring of the arch to the glazing, in 
| panels of an aerial gray, with a maroon-coloured marginal line round 
| each. The purlins will have a maroon line, broken at intervals with a 
| rosette, and the external lines of the girders are to be in bronze, the rivet- 
heads being gilt. The face of the girders will be relieved with gold and 
lieht bronze ornaments. The columns are to be in bronze and gold, as 
| also are the balustrades extending round the gallery. The general effect, 
| it is confidently anticipated, will be very rich and effective. This important 
| work has been confided to Mr. J. Crace, of Wigmore-street, London, “ the 
gentleman who (says the /U/ustrated London News) has done so much that is 
in exquisite taste for the Duke of Devonshire and the Duchess of Suther- 
land.” Mr. Crace has already made some progress. The papering and 
colouring of the galleries has been let to Messrs. Wilson, Little, and Hen- 
shaw, Manchester. 

It is contemplated to hold several other exhibitions at the same time, of 
machinevy and other departments of Manchester trade, and the various 
railway companies in the city are preparing for a very large increase of 
the ordinary traffic. 

The timber trade is very active. Messrs. A. F. and D. Mackay, of Liver- 
| pool, in their periodical circular, remark :—* The consumption still con- 
tinues large, but it has not yet been such as materially to enhance cost to 
the consumer. ‘The import since the Ist February up to the present time, 
although greatlyin excess of that for the same period of last year, does not 
equal in amount that for the same periods of 1854 and 1855, during the 
former of which the tonnage employed in the trade from North America 
was 20,600, and during the latter 17,800 tons. The effect however, of 
the seemingly large arrivals, bas been adverse to an improvement in the 
money value of stocks, and many articles which would otherwise have risen 
in price, have remained stationary. The condition of our domestic and 
foreign politics has also, without doubt, exercised a prejudicial influence 
upon most of our home markets, an influence from which the trade in tim- 
ber has not wholly escaped. 

Since our notice of the colliery explosion at Shipley near Derby, involving 
a loss of six lives, four other deaths, the result of injuries received at the 
time, have taken place, The pit was well ventilated, and the explosion of 
gunpowder, which followed, was the imprudent act of one of the deceased. 

The town of Sheffield is rapidly extending itself, both in population and 
the industrial arts. We have before alluded to one of its manu- 
facturers having obtained the gold medal of the French Society 
of Manufactures’ A school of art established some few years ago 
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is exerting an important influence on the young artizans of the 
town. Achamber of commerce was formed a few weeks ago, with the 
prospect of being highly successful. It was regretted by the merchants of 
the town that Sheffield had not been represented at the recent conference 
on mercantile law, when the voice of their manufacturers might have been 
heard to advantage. In the resolutions of the association it is stated that 
its object shail be the origination and promotion of national and local 
measures calculated to advance the interests of trade and commerce, and 
the repres:ntation or expression of their sentiments as a commercial 
community, and the settlement by arbitration or advice of any trade dis- 
putes which may be submitted by mutual consent to the decision of the 
committee. 

We have on a former occasion, in the columns of Tae ENGINEER, called 
the attention of the merchants and others interested to the necessity of 
forming an association in Yorkshire for the Prevention of Boiler Explo- 
sions. The Laneashire Association bas now been in operation 
more than two years, and it has worked well. During the last 
year not less than ten per cent. of the boilers inspected were 
found to be in a dangerous state, whilst forty-nine were ascertained to 
have been injured, in a more or less degree, from a deficiency of 
water. Besides the saving of explosion the members of the society have 
been put in possession of the results of experiments for economising fuel 
of the relative strength of flues and other information which would pro- 
bably never have been known but for the Society. We hope the time is at 
hand when a similar organisation will be formed in every manufacturing 
district. 

The recent colliery explosions at Cymmer and Lund Hill have called 
much publie attention to the system of Government inspection; and it has 
been pretty freely alleged that the inspectors cught to prevent these ex- 
plosions. The ins, swho have come in for the lion’s share of the 
alleged neglect of inspect on are Mr. Evans, who has charge of the district 
in which the Cymmer explosion occurred, and Mr. Morton, whose in- 
spection duty is now solely contined to Yorkshire. Mr. Evans excuses 
himself by stating that he had oniy been recently appointed; that he had 
230 pits in his district, and it would take 24 years to inspect them. The 
Cymmer explosion occurred eight months utter Mr. Evans’ appointment, 
and his residence was only a tew miles from the colliery, which was known 
to be a very fiery mine. Very little, therefore, can be said in extenuation 
of the charge of neglect against Mr. Evans. We will now refer shortly to 
the case of Mr. Morton, the inspector for Yorkshire, in whose 
district the terrible calamity at Lund Hill has occurred. 
Betore the additional inspectors were appointed, Mr. Morton had 
a nice little slice ef the country allotted as his district, 
which consisted of the whole of Yorkshire, Derbyshire, Nottinghamshire, 
Warwickshire, and we believe Leicestershire. More recently the district 
was lessened, and Mr. Morton was solely appointed for Yorkshire, the 
remaining counties having been assigned to Mr. Hedley, The inspectors 
are much overworked, and have more to do than they can well accomplish ; 
in proof of which we may state that Mr. Morton, in his reduced district, 
has, we believe, somewhere about (00 pits under his inspection. 

Electioneering and canvassing are interfering with business in the 
manufacturing districts, though trade is as steady as can be expected 
under the circumstances. At Liverpool, Leeds, and the principal mai kets 
in Yorkshire, trade has somewhat slackened, but operatives generally are 
tully employed. 

There has been a want of activity in the country stock and share markets 
and railway shares have been from 10s. to 15s. lower, the former sum being 
about the average decline. On Thursday (yesterday) there were, how- 
ever, indications of an improvement. 








ImproveMENTsS IN Paris.—The Municipal Council of Paris at its 
last sitting not only voted the purchase of the ancient Abbey of 
Longchamps, and some other adjoining properties, in order to throw 
them into the bois de Boulogne, but also detinitely decided on the 
formation of the Boulevard long talked of from the Chateau d’Eau to 
the Rond-Point of the Barriere du Trone. Five of the theatres on 
the Boulevards will be more or less interfered with by this new line, 
and considerable works will be required to make a passage over the 
canal; but although the expense will be great, the indemnities for 
expropriation will be trifling, or be nullitied by the improved value of 
the property. The city appears resolved to carry out this plan with 
great activity, as the theatres above-mentioned have already re- 
ceived notice on the subject, but the works will be so arranged that 
no theatre which is to disappear will be removed until another is ready 
to open. a 

GoLp Quartz LIQUEFACTION.—EXrRAoRDINANY INVENTION.— 
The New York Tribune notices an alleged discovery by a Dr. Benja- 
min Hardinge for the liquefaction of quartz rock, for the extraction 
of the last particle of gold or other precious metal which that rock 
may contain; and for the holding of that hitherto solid rock in the 
liquid state in casks and hogsheads ready to be turned into rock again 
as it is needed, thus affording a new material for building cheaper 
than brick and beautiful as precious stones. Such are some of the 
features of this surprising announcement, which is fortified by the 
certificates of respectable chemists and metallurgists. The Dr. 
advertises his discovery in three long columns of our contemporary, 
which, while viewing his statements with emotions of wonder, desires 
that he, not it, should be held responsible for them. 

Birmincuam Disrricr Court or Bankruptcy. — Last week 
the tirst meeting under the fiat issued against Messrs. Fox and 
Henderson was held before Mr. Registrar Watertield. Both the 
bankrupts were present. The proceedings were merely formal, and 
the choice of assignees passed off without the slightest opposition. 
The gentlemen nominated and appointed were :—Mr. Joseph Robin- 
son, of the Ebbw Vale Company ; Mr. Charles Browing, ironmaster, 
of the Milford Works, Staffordshire; and Mr. James Timmins 
Chance, gas manufacturer, Smethwick. The debts proved amounted 
to somewhere about £60,000. The examination of the bankrupts is 
fixed for the 30th inst. The assignees were inspectors under the 
deed of assignment. 

Tar THames TUNNEL—PROJECTED JUNCTION BETWEEN THE 
Norru-WeEsTERN AND SouTH- kN Rattways.—At the annual 
meeting of the proprietors of the Thames Tunnel, at Radley’s Hotel, 
on Monday, Mr. W. Hawes in the chair, the amount of tolls received 
last year was stated to be £4,094. The tunnel was reported to be 
perfectly dry and in excellent repair. : Mr. Austin suggested that for 
the improvement of the property a line of railway should be made 
through the tunnel to unite the London and North-Western and 
the South-Eastern Railways—a_ great desideratum Ue proposed 
that one side of the tunnel should be used for the railway and the 
one for passenger traffic. They could no doubt get both companies 
to give a guarantee. It was stated that persons were already in 
communication with the Government on the subject. 

InprA Reser, HOw Propucen.—I obtained an interesting ac- 
count of the mode in which the India rubber is prepared, and wh i 
produced in great quantities on most of the great cluster of islands in 
the estuary of the Amazon, for we landed on our way to Marajo on an 
island where there was an establishment for the purpose. The labourers 
were busily occupied in gathering the substance, and I had an oppor- 
tunity of examining the whole process, which | will describe to you. It 
appears that the season for the labour js from July to January, for the 
river is then low; at other times the water is so high as to overtlow 
all the low lands, where the India rubber tree grows, so that the 
process cannot then be carried on. The tree is tall and straight, with 
asmooth bark, and sometimes grows to the diameter of eighteen 
inches, and even more. In order to collect the juice a longitudina 
gash is made in the tree with a hatchet or tomahawk, and a wed 
of wood being inserted to keep the incision open, a small cup of clay 
is stuck tu the tree just below it. These incisions are made all round 
the tree, and the little cups form a circle round the trunk. Into these 
cups, the juice, of the colour of milk continues to ran four or five 
hours, and each cup is found to contain from three to five tabie 
sp onfuls. The great is'and of Marajo, and almost all the other 
islands scattered around it, are infested by ounces and other speci- 
mens of the feline race. In the former vast numbers of cattle are 
destroyed by these ravenous beasts every year, and many fall victims 
to the alligators, which are of immense size and abound in every 
creek and inlet.—Nisbet's Incidents of Adventure. 
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SOCIETY OF ARTS’ EXHIBITION. 

THE ninth ex!.ibition of inventions at the Society of Arts’ rooms 
in the Adelphi, was opened to. the public on Monday last. It 
embraces a variety of very cleverly constructed models, and 
samples of new products, some of which are of great interest, as 
well as actual specimens of apparatus, nearly all of which 
have been invented, and brought before the public during the 
past year. We cannot, of course, pretend to give more than a 
mere outline of what is exhibited, or to notice more than a few 
of the many things worthy of remark; and we trust the 
absence of reference to avy particular invention will in no 
case be looked upon as a proof of its having been passed by 
without being examined. Many of the inventions have already 
been described in our columns, and to some of these we shali 
only very briefly refer. 

Those inven‘ions to which we shall call attention are taken in 
the order in which they stand in the catalogue, and the arrange- 
ment must not therefore be considered as indicating in any way 
their relative importance. 

The first invention we notice more from its novelty then its 
apparent use, although experience may prove it more efficacious 
than would at first sight appear probable. The inveution is that 
of J. W. Duncan, for automatic scavengers for keeping steam- 
boilers free from mud deposit or scale. These articles, which 
are of metal, are made of various shapes and sizes, the form of 
them being that of any regular solid, with projecting ledges or 
spiral threads on the surface. They are put into the boiler; 
when, owing to the ebullition, they are lifted up, and a rotary 
motion is produce! in those furnished with spirals. They act 
upon the sides and bottom of the boiler, and thus clear off the 
scale and mud deposit. 

The knuckle jointed screw propeller, the invention of Mr. 
Lynn of Portsmouth Dockyard, has been illustrated in THE 

ENGINEER, aud seems likely to answer in rendering ascrew more 
portable and easily repaired, at the same time without reducing 
its strength. 

Mr. How exhibits his engine-room telegraph with an illu- 
minated dial. The top part of the column on the bridge is 
enlarged, so as admit of a lamp being fitted internally, which 
exhibits the signals clearly at night, the dial being made partly 
of ground glass with the words painted on it in addition to their 
being engraved on the brass of the dial. Mr. How also exhibits 
two beautiful models of the Torino and the new royal yacht, to 
both of which vessels his engine room fittings have been 
applied. 

Mr. Dyer, of Bristol, exhibits a model of his mode of reefing 
sails from the decks of vessels. The importance of being able 
to do this with ease and safety cannot be overestimated, and 
any new method for effecting so desirable an object is worthy of 
examination. It is well known, however, that Mr. Cunningham 
has done much in this direction. We cannot describe Mr. Dyer’s 
plans in any reasonable space, and so must refer our readers to 
the model itself. 

The next invention we noticed has been known for some time, 
but the extended experience now gained makes it of great interest 
at the present time. We refer to Westwood and "aillie’s marine 
cement for preventing the inside corrosion of iron ships. This 
cement supersedes painting, while its durability makes it cheaper 
thanfpaint. It requires about five hours to melt it, when it is 
applied after a preparatory coating of patent composition over a 
clean and dry surface. A specimen of iron plate is shown taken 
out of the Peninsular and Oriental Navigation Company’s ship 
Haddington, when forty new plates were put in for repairs of 
corroded plates. The Haddington had been covered in some 
parts with Roman cement and bricks, bué this had to be taken 
out, the patent marine cement was then coated over the entire 
bilge sniface in 1855. On the ship's return from Bombay, in 
November last, the following report was made upon it :—‘ The 
result of the application of the patent marine cement appears to 
be quite successful, as on a careful examination it was found to 
be quite clean and hard, and did not exhibit any signs of 
alteration or decay.” It has been applied to ten of the com- 
pany’s vessels, and all the others are to be coated as soon as 
ready. 

A new douhle-action pump by Mr. Roberts, of Millwall, is 
worthy of examination. It is called the “‘twin” pump, and 
consists of two double action pumps, working with one set of 
valves, four in number, the valve chamber being cast in a 
piece with and between the cylinders, so that it occupies 
scarcely any more room than a common pump, and by removing 
the air chamber there is free access to all the valves. Upon a 
few strokes being given to exhaust the air, it becomes a syphon, 
and any quantity of water can be run into a ship without the 
labour of pumping. 

The locomotive engine of Messrs. Sharp, Stewart, and Co., is 
deserving of notice. The improvements consist, firstly, in dis- 
pensing with the usual slide bars and slide blocks—the piston 
rods being longer than usual, their outer ends are supported by 
bushes, which are bolted to the cross bracket. ‘The inner ends 
are supported by the stuffing boxes of the cylinders as usual. 
On the middle of each piston rod is fixed a crosshead, which com- 
municates motion to the driving axle, by means of the counect- 
ing rod. By adopting this plan, and supportiag the piston rod 
on each side of the crosshead, in guide bushes, the slide bars, 
slide blocks, and present expensive crosshead are dispensed 
with ; an easy means of relieving the cylinder from the weizht 
of the piston is insured, so that it may move truly an freely 
within it. The second part of the invention e¢ nsists of an im- 
proved arrangement of pumps. A steam pump is attached to 
any convenient part of the engine, to supply the necessary feed 
water for its regular working; there is also a supplementary 
engive pump, which can be coupled to one of the back gear 
eccentrics when required, as in case of the steam pump getting 
out of order; this coupling of the pump to the eccentric can be 
done in a few minutes. The third improvement consists of an 
apparatus for superheating or drying the steam before it is 
taken to the cylinders, The last part of the invention consists 
in making the stay bars of the upper part or roof of the inner 
fire box of rolled iron or of bent plate iron. 

Mr. Allen exhibits a model of the Z rail for permanent ways 
which has already been described in Tue Enoineer. Mr. 
Adams also shows a model of his street rails. Messrs. Munslow 
aud Wallwork also show their mode of forming railway chairs ; 
aud Mr Wright exhibits his bed-plate sleepers for street railways. 
All these inventions have been described in Taz ENGINEER. — 

Mr. Evan Leigh exhibits his anti-friction top roller, which 
has its bearing or journal inside; the oil is conveyed down a 
groove from which the journal can draw its supply as from a 
fountain. Instead of oiling it three or four timesa day, as in 
the old plan, about once a week suffices. 

Specimens of bent timber are exhibited by the Timber Bending 
Company. The invention consists in so conducting the process 
that the piece of timber is subjected to pressure on all its sides 
during the bending, in place of being simply bent over a form, 
as has heretofore been the practice. By this means the wood is 
prevented from swelling or bursting. The apparatus emplvyed 











for large timber consists of a lever, which turns on a centre or 
axis ; to the lever is attached a trough of the curve to which 
the wood is to be bent, one side of the trough being moveable, 
so that it may be pressed firmly against the surface of the wood 
by wedges. Underneath the lever is a travelling table, the dis- 
tance of which from the curved form can be adjusted by ascrew 

The piece of timber is laid on a flexible band of metal, placed 
on this table, and clamped down thereon, so that it is pressed 
upon all sides; one end of the timber is then clamped to the 
fore part of the curved trough on the lever, the other end of the 
timber buts against a block, acted on by a screw. When this is 
all arranged the lever is drawn down, during which 0; eration 
the timber passes into the curved trough; when this is done 
the two ends of the wood are connected together by a tie, which 
takes hold of the ends of the flexible band before mentioned, 
the wood being still confined by the curved trough ; the flexible 
band and tie are removed from the machine, and are so held 
until it js set. The time occupied in bending a piece of timber, 
say 15 feet long, and 12 inches by 9 in section, is about twenty 
minutes. 

Mr. Williams, of Milford Haven, exhibits a lithotomer, or 
stone cutting machine, so arranged as to be worked by hand. It 
is made portable, having wheels attached to the bed, and thus 
can be made useful for ordinary building. The machine consists 
of a traversing bed, upun which the stoneis placed. This passes 
underneath a cylinder, carrying the dressing tools, and thus the 
upper horizontal face is dressed. By carrying the stone forward 
under a second set of cutters working vertically, the sides may be 
dressed, and similarly, by presenting other faces, the entire block 
may be operated upon. 

The breech-loading guns by Mr. Lindner, of New York, de- 
serve notice. They consist of a self-loading needle revolving 
rifle, capabie of firing twenty cartridges by the action of cocking 
only. Also, a self-loading and self-capping revolving rifle, and a 
breech-loading Minié rifle. The breech is self-acting, and opens 
on firing, and leakage is entirely prevented by the action of a 
ring around the barrel fitting into the breech. This gun may 
either be used as a muzzle or breech loader, and the breech may 
be opened simply by the hand or by the action of the explosive 
power of the gas on a small piston. Lastly, a breech-loading 
carabine, of the same construction as that last-named. 

The next inventions we shall notice are included amongst the 
philosophical and educational apparatus ; and first, Mr. Gerard's 
spherograph, for laying down courses in great circle sailing 
deserves special reference. This spherograph has been approved 
by the Lords of the Admiralty. In addition to the chart, a ruler 
and index is employed. In using the ruler one of the corners 
at the end to which the index is attached mut be laid on the chart, 
and the other corner uf the same edge on the point specified on 
the circumference. The ruler is then to be held fast, the nut 
slackened, the index point brought to the required position, and 
clamped by tightening the nut 

Messrs. Arthur and James Rigg, junrs., exhibit some very good 
sectional wooden model diagrams of a steam engine, pump, 
parallel motion, corn and threshing machine, door lock, machine 
for morticing and tenoning timber ; also sectional models of the 
electric telegraph, and the link motion for steam engines. All 
these models are very inexpensively got up, and yet answer all 
the purposes intended. There can be no doubt but that cheap 
models of these descriptions will be most extensively used in 
scho ls. 

Mr Olley exhibits some very beautiful specimens of his micro- 
photographic reflecting process. By this invention, the principle 
of which consists in the application of the camera lucida 
and other reflectors to the eye-piece of the microscope, the most 
faithful photographic representations of microscopic objects can 
be obtained in a few seconds or minutes. 

Dr. Caplin exhibits an electro-chemical bath, the object 
of which is to remove from the system any particles of metal 
which may have been absorbed by it. The patient is placed in 
a metallic bathing tub, isolated from the ground and made to 
rest in a horizontal position upon a wooden bench, also isolated 
from the bathing tub, The water is to be acidulated with 
nitric or hydrochloric acid for the removal of mercury, gold, and 
silver, and with sulphuric acid for the removal of lead. One ex- 
tremity of the bath is put in contact with the nezative pole of 
the pile by means of a screw, and the patient takes hold of the 
positive pole, sometimes with the right hand and sometimes 
with the left. The arm is held up by supports in contact with 
theseat. Theextremity of the positive conductor, which the patient 
holds, is armed with a massive iron handle, wrapped around 
with linen, to diminish the calorific action of the current, which 
is very powerful, and which, without this prevention, would 
burn the hands. The patient being thus placed, the positive 
current evters either by the right or left arm, circulates from 
the head to the feet, and is neutralised at the negative pole on 
the sides of the bathing tub. Being isolated from direct contact 
with the negative pole as well as from the ground. the electric 
fluid radiates from the body into tie bath, forming a multitude 
of currents from the entire surface of the body, which, after 
having traversed the organs and even the bones, veutralise 
themselves upon the negative side of the bathing tub. This in- 
vention will, doubtless, be found very useful in many cases 
where the occupations of men render them subject to become 
saturated, so to speak, with metals which cannot but be very in- 
jurious. 

We next come to some ingenious contrivances under the head 
of Building Conrrivances and Hardware, and first we may notice 
a patented process for coating iron with copper and brass, by 
Mr. Tytherleigh, of Birmingham. The principle of the process 
is analogous to that of soldering, the difference being that the 
granulated metal is spread over the surface of the iron, Swup- 
posing that it is intended to coat a sheet of iron with brass, the 
iron is prepared by “ pickling,” or cleansing it. The common 
brass solder is then evenly spread over the surface, and over this 
a quantity of borax to act asa flux. The sheet so prepared is 
placed in a furnace heated to the proper degree, and after re- 
maining in the fire for about ten seconds, is withdrawn and 
permitted to cool, this short space of time being sufficient to in- 
sure the union of the metals. Iron thus coated has been sub- 
jected to the severest tests in annealing, rolling, and planishing, 
and has successfully endured them all, the brass being so firmly 
united to the iron that nothing short of actually filing it down 
is able to effect a separa'ion For coating iron nails with brass 
and copper, the process employed is as follows :-— The metal is 
fused in a crucible or other proper vessel, and the flux being 
added, the articles to be coated are placed in the vessel This 
method affords results equally successful with those following 
the process of coating sheets or flat surfaces. The coating is not 
only firmly amalgamated with the iron, but is bright and 
smooth ; indeed, it is only by the weight and strength that the 
coated iron can be distin-uished from brass or copper. 

The next thing deserving notice is the pneumatic bell, by Mr. 
Maddison, of Barnsley. This invention consists in transmitting 
signals from one place to another by exerting mechanical 
pressure upon atmospheric air in a tube, one end of which is 
fitted with a small cylinder and piston which are not air tight, 








to the top of the rod of which is fixed a small weight or hammer, 
and above it is placed a bell. To the opposite end of the tube 
is attached an elastic india-rubber ball, the quick compression 
of which causes the piston and hammer to rise quickly, and 
strike the bell placed above it, any number of strokes being 
given as may be required. The novelty consists in the fact of 
the cylinder and piston not being air-tight, which allows the air 
in the tube to be at all times of the same density as the sur- 
rounding atmosphere, and consequently avoids the possibility of 
derangement from atmospheric changes. 

We would next draw attention to the poor man’s candle, an 
invention of Mr, Little’s, of the Strand It consists of a lamp 
intended for burning bituminous or paraffine oils. A large solid 
wick is employed, combustion taking place only on its surface ; 
this prevents the diffusion of unconsumed carbon and the 
charring of the wick. It is stated that one wick will last twelve 
months. 

Mr. Esplin exhibits his patented gas regulator, which has 
already been described in Taz Excrverr. Messrs, Crosley and 
Goldsmith exhibit their gas meter, which has also been described 
aud illustrated in our pages. 

The Franklin Stove, by Mr. Witter, of Manchester, is deserv- 
ing of attention. It consists of a grate elevated so far that a 
sheet of zine is a suflicieut protection for the floor where a 
hearthstone is not convenient. By the application of a blower 
or upper front cover, the fire may be lighted quickly, and when 
removed it will burn freely ; on the application of a damper or 
lower front cover, it will burn slowly. If both are applied, the 
fire will be enclosed safely for a night. 

Mr. Lee Stevens exhibits his deflector stove, which has been 
already described in Tue Encrnegr. 

Mr. Trueman, of Belfast, exhibits an improved baker's oven, 
which consists of achamber of wrought or cast-iron, surrounded 
by brickwork, a space being left between the brickwork and the 
top and sides of the oven for the free circulation of the heated 
air, which passes off by a flue in the centre above the oven. 
The bottom is laid with sheets of iron, carrying a layer of sand 
and tiles, and may be constructed with a tray to draw out the 
batch bodily, or on the stationary principle, with an ordinary 
oven door and fittings. The supply of atmospheric air to the 
furnace is obtained from a number of passages which open at 
their converging ends into an air chamber immediately below 
the grate, whilst their outer ends may be conducted outside the 
oven. 

Under the head of Miscellaneous Articles, we may notice 
the patent improved gutta percha by Mr. Godefroy. In this 
invention the prepared shell of cocoa-nut, which is Loth highly 
indestructible and a non-conductor, is mixed with the gutta- 
percha. These vegetable products—the cocoa-nut and the gutta- 
percha—being of the same botanical family, the chemical 
affiuities are nearly identical; hence sufficient carbon is 
eliminated for the chemical combination of the two matters 
when in contact, to produce a substance said to be superior, in 
essential qualities, to gutta-percha alone, applicable at once to all 
its present uses, and possessing properties that must largely 
promote the consuimption of the combined article. This aljunct 
will not exceed £20 per ton prepared for the gutta-percha, and 
from 25 to 40 per cent. ofthe adjunct may be combined, accord- 
ing to the description of manufacture 

Also under this head is a new process of stereotyping, called 
the “flat pressure” process, by Mr. Hogg, of Edinburgh. In 
this process a stiff paste, chiefly composed of cheap earthy 
substances in a state of impalpable powder, is made up and 
spread evenly upon a stiff wrapper. This paste is laid upon the 
“form' of types, and an impression taken similarly to the 
pulling of a proof sheet. This gives the matrix, which, when 
properly dried, is cast from by pouring the fluid alloy of type 
metal into an urdinary casting box, consisting of two iron plates 
held vertically, aud having between them the matrix with a 
gauge for the required thickness of plate. The “ flat pressure 
process” of stereotyping is quite as cheap as the old methods, 
while it presents many important advantages, amongst which 
may be noticed that it requires no filling up of spaces or blanks, 
as is necessary in the gypsum system. Hence the whole 
annoyance and expense of keeping high spaces and leads for 
stereotype, and low ones for ordinary work is done away with, 
it being of no consequence in this process whether high or low 
spaces and leads are used. Woodcuts, whether separate or 
mixed up with letterpress, can be taken with remarkable sharp- 
ness, and without the slightest injury to the blocks. By the 
paper system woodcuts cannot be taken; and by the gypsum 
the blocks must first be coated with a varnish, which tends to 
fill up the fine lines. 

The metallic flesh brush by Walton and Sons is a very clever 
idea. The invention consists of the application of very fine wire 
for flesh brushes and other domestic brushes, to supply the 
place of bristles, &c. The wire is set. in an elastic cloth ribbon 
or band, and pillowed on a soft and yielding cushion, and the 
metallic dents or teeth pass, therefore, pleasantly over the 
surface of the skin. 

We have now taken a hasty glance of some of the most notice- 
able inventions exhibited in the Society's collection, but we 
have been compelled, from want of suflicient time for a more 
careful examination, to pass over many interesting pieces of ma- 
chinery and products of inanufacture to which we should other- 
wise have been glad to refer. The exhibition, although opened 
on Monday last, will become somewhat richer than at present 
by the addition of specimens of various kinds which could not 
be sent in last week. Of these additions we may probably 
speak in a future number. We trust enough has been said to 
induce all interested in the improvements in the arts and 
manufactures, and who have an opportunity of doing so, to visit 
the exhibition and examine for themselves what has been 
collected together for their inspection. We do not doubt that 
those who do this will feel themselves amply repaid for their 
trouble. 


Mercantite Musiricence.—Mr. John Crossley and Sons, the 
eminent carpet manufacturers at Dean Clough, near Halifax, at 
a recent soiree of the Halifax Mechanics’ Institution, subscribed 
£1,500 towards the fund for defraying the debt on the new hall, 
amounting to £3,000. Mr. John Crossley has within the last few 
weeks undertaken the erection of a new college at Halifax, at a cost 
of £20,000. A munificent public park, adorned with shrubbery, 
terraces, asphalted walks, fountains, and sculpture from Italy, to be 
opened in August next, is the gift of Mr. Frank Crossley to the town 
of Halifax. A handsome pile of almshouses, 23 in number, has 
recently been built and endowed by the last-named gentleman. 
Messrs. Crossley employ 3,000 work-people, more than one-third of 
whom are male adults in the receipt of wages ranging from 20s. to 
24s. per week. The firm at 10 days’ notice recently manufactured 
1,000 yards of velvet pile carpeting for the residence of the Empress 
Dowager of Russia at Nice. The cross of the Legion of Honour has 
been bestowed by Napoleon III. on the senior member of the firm, 
Mr. John Crossley, in acknowledgment of the superior quality of 
the carpets exhibited by him and his partners at the Paris Exhibition. 
— ae carpet-works at Dean Clough are at present being en- 
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RAILWAYS FOR THE COLONIES AND NEW 

COUNTRIES. 
(Continued from page 221.) 
Part IJ —Construction oF Works. 
In this part of the subject we intend to introduce such 
remarks and sketches as will show the most econornical 
methods for constructing a line of railway in a colony, 
and at the same time a substantial one. Some of the 
examples which we give underneath are applied to a double 
line of railway, but as a general rule it will be found much 
better to construct a single line at first with turn outs or sidings 
half a mile in length, at each five miles. The bridges and tunnels 
should be adapted, however, to the ultimate notion of a double 
line, which must at some time or other be required, when the 
country’s prosperity calls for it The foundations only of the 
viaducts for a double line need be executed, as it is but a simple 
matter to rear the superstructure on these whenever demanded ; 
and the interest upon a large outlay of capital can thus be 
economised. Let all works be substantially and well executed, 
and of the very best materials. When workmen perceive an 
interest taken in them and their work by the engineer, this can 
be obtained, and they will strive to effect a creditable work. 
Those men who are picked up by accident in a colony, and who 
very frequently have not been accustomed to railway work 
before, by a little patience and gentle treatment turn out the 
most valuable hands, carrying with them as they do a pride for 
their unexpected performances, It is only by humouring and 
making men comfortable in the wild solitudes of a new country 
that good and efficient work can be secured, and that implicit 
obedience to general orders maintained which is so necessary on 
public works. 

Clearing the bush.—Perhaps the most ungracious part of an 
engineer's duty abroad is to get rid of the primeval forest which 
is always encumbering the site of the works, and impeding their 
progress. He has been haunted with the presence of an almost 
impenetrable bush from the first moment of his surveys; and it 
now molests him in the construction of his works. Well, 
the trees have to be cut down, and generally they are 
of a very ponderous character. Perchance you may get into 
a pine and hemlock locality lasting for five or ten miles 
with trees of enormous magnitude, and so similar in 
diameter and height, that they will not vary ten feet in the 
latter itern, nor six inches in the former. These trees will fre- 
quently average 130 feet in height, and four feet in diameter, and 
each tree will take two very expert axe men upwards of half an 
hour tocut itdown, Thereis one comfort, however, that where 
the trees are of this size they cannot grow very closely together 
The whole of the trees after being felled are cut into fence rails, 
sleepers, and cord wood, and stacked on the side of the line for the 
fences, permanent road, and locomotive fuel. The branches 
and bush are then collected and burnt, Sand nothing remains 
but the ugly stumps, charred and as black as Styx, sticking up 
about three feet above the soil. These obstructions the English 
navvie detests, his patience and perseverance being severely 
tested. We have tried many schemes and plans to extract these 
rude teeth from the gums of the forest, but none succeed 
except copious supplies of gunpowder put into augur holes 
drilled into the very heart of the stump, and so shattered to 
pieces. Cartridges are now prepared for this purpose, and are 
very convenient for transitand use. The extraction of the tree 
stumps from the soil, is termed grubbing. Under the emb nk- 
ments which are more than four feet high the stumps are left 
untouched. Grubbing insome parts costs £25 per acre. 

The fences to the railway should be formed of wooden rails 
split from the timber cut out of bush into twelve feet lengths, 
and about five inches across. The diagrams Figs, 3 and 4 will 
explain their construction. 
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Masonry.—The whole of the masonry should have a quarry 
face with fair beds and joints, picked and dressed so that the 
stones fit closely and compactly together. The quoins should 
be uniform in the same course, although they may differ the one 
course from the other an inch or two in thickness _ Fill in be- 
tween the quoins with good coursed rubble well fitted and 
jointed into quoins with the hammer and pick only. Let the 
quoins have a draft on the angle of pier about two or three inches 
wide to show a clean line to the work, and to give it a sharp crisp 
appearance (Fig. 5). Introduce two or three bond stones into 
each course of masonry, passing into the heart of the work at 
least three feet. Point up joints with strong lime mortar and 
sinith’s ashes, if in blue stone ; and with strong mortar and 
pounded white brick if in buff stone. The bed stones to girders 
and caps to piers to be neatly pitched into shape and bush 
hammered ; but not finely tooled. In fact there must be no 
fine work about the masonry anywhere; only good, durable, 
well proportioned, and strong looking work. Masonry shculd 
not be used more than eight or ten feet above surface of ground 
except as bed stones, caps, and cornices, as the expense in tacile 
and delay in time teli heavy after this point ; and not even then 
as a source of economy unless the quarries are adjacent to the 
viaduct or bridge, and the severities of the climate demand it. 
Masons are very difficult and tedious artificers to deal with 
abroad, and they are still more difficult to obtain. Depend as 
much as possible upon your bricklayers and carpenters in the 
designs for your heaviest works. 

Brickwork. —Adopt brickwork in all those parts of the line 
where good clay cau be obtained for the manufacture of bricks. 
Burn the face bricks in a kiln, and let them be moulded by ma- 
chinery ; the bricks for filling in the interivr of the work can be 
burnt in clamps. Use English bond, that is, alternate rows of 
headers and stretchers ou the faces, and flood up the interior or 
hearting of the piers and abutments with fluid grout at every 
three.courses (to fill up all hollow dry cavities) in addition to the 
bricklayer’s usual quantity of mortar. Don’t be afraid of u-ing 
abundance of mortar, only let it be of good quality and slightly 
hydraulic Inattention to this will in a few years cause the brick- 
work to be seriously affected by the vibration of passing traina, and 
the mortar joints to fall out. The brickwork must be bound 
together by strong mortar in one solid mass, In hot climates 


use water freely, wetting the bricks each hour. Inside the piers 
or abutments where they are large, and also in foundations 
more than four feet deep, use concrete composed of five parts 





or measures of gravel to one of lime well mixed togetherand | 
thrown from an elevation. The joints to be neatly struck as the | 
work proceeds, and not touched afterwards. 

Woodwork —The timber used on the line to be of native | 
growth, and in the superstructure of bridges, warehouses, and 
sheds to be merely sawn and cut square (no plane to be used), | 
and then painted three coats of fire proof paint, last coat to be | 
sanded. Scarf-joint all longitudinal timbers; and then they 
wil] act like so many stiffening pieces or back bones through the 
structure. 

Bridges, viaducts, and culverts——Whienever bricks are near to | 
the site of the work use them, in preference to stone, fur bridges | 
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carpenters can follow on as rapidly with the timber super- 
structure, The example shows 30 feet openings, but where neces- 
sary to deviate from this, the most economical arrangement, the 
girders shown in Figs. 11, 12, 13, 14, 15, and 16, can be used. 
Bolt the girders together at their extremities on the piers, but 
introduce an elastic material between them, as gutta percha or 
felt, one or two inches thick, to allow of expansion in proportion 
to the length of girder used. All wrought-iron beams with a 
greater span than 80 feet should be manufactured in the shape 
of tubes, as their lateral stiffness is to be feared unless they have 
the box shape, and they should be used with rollers under their 
bearings. The proportions and weight of wrought-iron beams 
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and culverts, except in severe climates, as in the northern parts | 
of America, and there the culverts and foundations of bridges, to | 
a height of six feet above the ground, should be built in masonry— 
the frost being so severe as to peel off the faces of bricks in one 
winter. In situations where it is difficult to use wrought-iron 
beams in viaducts, the description of structure shown in Figs. 
6 and7 may be used, built in brick throughout, even for cornices, 
copings, and caps. In severe climates stone can be used up to 
plinth level, and also for copings and caps. Spandril walls are 
introduced, in this example, at the back of arches, to carry the 
longitudinal timbers for permanent way. It is preferable over 
all viaducts to use these timbers and cross ties properly framed 
into each other for each line of road, to neutralise the jar and 
vibration of passing loads. This will not be found a very serious 
expense, as timber will always be obtained in abundance and 
cheaply in acolony This example of viaduct (Figs 6 and 7) can 
be constructed 40 feet high for £15 per lineal yard fora single line, 
and £25 per lineal yard for a double line, English prices—and, 


FIG .10. 
HALF CROSS SECTION OF VIADUCT 
WITH WROUGHT IRON BEAMS AT A.B 
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when completed with good materials, presents a very light and 
elegant appearance. The batters to all faces are one foot in forty, | 
which wili work in with bricks without any cutting or extra | 
labour, and produce a graceful line. 

Where it is found desirable to use iron beams to carry the 
superstructure of viaduct, the example shown in Figs. 8, 9, and 
10, will be found simple and adapted to very rapid construction, 
when once the iron and materials are on the spot. A viaduct of | 
this kind can be built, with a little extra exertion, one mile in | 
length in six months. The cost of the samme is abuut £21 per 
lineal yard for siugle line, and £38 for double line. ‘The girders | 
can be lifted into place at the rate of four pairs per day, and the | 


| Side walls is the most simple and economical form, 


as generally made for colonial use, and the piers to support the 
same generally run as follows :— 





| Weight per Thickness of 





Span. Depth. pair. Bearing on pier pier. 

Feet Ft. in. | Tons, Ft. in. Ft. in. 
25 20 3} 1 6 40 
30 26 5 | 20 40 
40 3.0 8 | 20 40 
50 3 6 12 | 23 4 6 
60 46 20 I 26 5 0 





These girders will carry one ton per lineal foot to each pair, and 
for each single line of road. The 25, 30, 40, and 50 feet beams 
can be lifted on to piers by a simple pole derrick ; the 60 feet 
girders with four crabs, two at each end, one to raise the end of 
girder, and the other to shear it over into place, the girder or 
beam being sustained in the meantime on a pole with stays 
erected on top of pier. Wrought-iron beams of eighty feet span 
and upwards, are better built on stageing in situ. It is preferable 
not to use, unless in very necessitous cases, girders of more than 


| 60 feet span, as the weight of iron increases very rapidly after 


this point. 

It is not unfrequently the case that a large bank has to be 
formed in a shorter space of time than labour can be found to 
do it. In this case we must resort to the expedient of putting 
up wooden trestle work, as shown in Figs. 17 and 18 ; and then 
the process of forming the bank can take place after the line is 
opened, and be made from the staging above. Many of the per- 
manent structures on the railways in the United States are 
scarcely so secure as this example. This can be built, for a single 
line, for £6 10s. per lineal yard, in countries where timber is 
plentiful, and the materials afterwards can be cut into sleepers. 
The whole is pinned together with trenails. 

The culverts under heavy embankments are generally a source 
of great annoyance and trouble to the engineer. Imprudent 
navvies will push over a culvert with their tip head unless they 
are narrowly watched. It is advisable to adopt the egg shaped 
culvert where the bank exceeds 25 feet, but in 12 feet banks 
and under, the open top culvert with wooden beams and stone 
The cul- 
verts, after being built, should have earth well rammed round 
them to the thickness of five or six feet, and, where necessary, 
stageing should be advanced forward to carry over earth to 
weight the weak side. ; 

Earthworks —During the progress of heavy works ina colony, 
and which have a fixed date for their completion, there are 
times when the supply of labour will be found much too scanty. 
The labouring resident population is mostly busy in its efforts 
to overcome the difficulties of a forest home, and carve out a 
fortune for the future. The men employed on the railway 
works, therefore, come from long distances, and have to be 
attracted to the spot by inducements of high wages and con- 
tinued employment. Sometimes, also, two or three under- 
takings are in hand at the same time, and not far from each 
other ; when such is the case the labour ranks begin to diminish, 
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and the quantity of work turned out each month gets gradually , instantly filled ; and away it is moved to make room for another. , common field gate were merely laid flat on the ground 
less. In new countries the amount of work done per head, and The steam shovel can perform an average of 20,000 cubic yards | between the gate-posts, cattle will uot trespass over it. This 
for the bulk of plant in use, is sadly behind the standard of | per month with proper management ; and this quantity we have | method of forming a level crossing, with approaches, will cost 
England. The physical capacity of the men is deficient, and the | observed it to perform for months successively. It works to the | about £100, and saves a railway company quite £100 per annum 
climate is oppressive and unusual to their constitutions. Disease | best advantage in a gullet 45 ft. broad and 20 ft. deep; and will | in constant watching and other expenses where gates are used. 
in the hot months predominates, and whiskey, the only solace to | advance in this section at the rate of 40 ft. per day of 20 hours. | A notice-board is used in connexion with this method, to signify 
ignorant minds in the bush, numbers its victims by hundreds. | The slopes of cutting are dressed off afterwards. The shovel | to the traveller thas :—“ Railway crossing--Look out for the 
It is under such circumstances that strikes and exorbitant | should be kept at work night and day, with a double shift of | locomotive”’ When the people of the locality once aceustom 
demands from the men are of monthly occurrence, and it is | men; as from observation the quantity done by night is gene- themselves to use a little caution in crossing the railway, no 
with much difficulty that an average for months together of | rally in hot weather far in excess of the day performance. The | more danger need be feared than with the elaborate and expen- 
more than four or five thousand cube yards can be got out of | material is all tipped into bank from the wagons by hand with sive method in use in England. It should be observed in con- 
each face of a cutting per month. We have then to resort to | the assistance of a very simple turntable, which is advanced | nexion with this subject that the locomotives in the United 
some other method besides human labour to force the work | forwards as the work proceeds. We hope at some future period | States and Canada carry a cow-catcher, as it is termed, in front; 
forward and open the railway at the prescribed time, and so we | to give a drawing of the American excavator. | a bell, suspended on the top of the locomotive, to give warning 
employ the steam shovel or excavator. | oad crossings —In all new countries the public roads are of | when approaching roads ; and also a most powerful bull-sbriek- 
This machine is very generally employed in the United States | a very meagre character, and the traffic limited ; consequently | ing whistle. 

and Canada upon public works, It has in many instances saved | the precautions necessary in a level crossing for a road need not | Station houses.—Figs. 21 and 22 show a form of station house, 
its first outlay ten times over in warding off strikes and the | that consideration there which they do in England. The plan | to be built entirely of wood, and which will be found serviceable. 
consequent rise of wages. It can be purchased new (with many | generally adopted in the United States and Canada is similar to The business rooms are on the ground floor, and the station 
of its parts in duplicate, to guard against breakages) for about | that shown by Fi.s.19 and 20. On each side of the road crossed | master’s residence above. The foundations should be laid with 
£1,200 ; but it will require, as appendages to keep it in full | over is placed a pit four feet deep and six feet broad, walled | large wooden sills framed together, so that the building may be 
operation, a small locomotive and tender weighing about eight | round with brick, or made of squared logs, box shape. The walls | moved at a future time, if advisable. It will be noted that 
tons (value £500), and 40 small earth wagons (value £440). | carry the longitudinal bearers for rails, and the diagonal wood | the ticket and telegraph apparatus are in one room. ‘This is 
The wagons hold one shovel full each, or one cubic yard and a | grid pieces, which prevent the cattle from leaving the road and | essential, as the ticket clerk and telegraph operator should be 
quarter. The locomotive, which is used in carrying away the ma- | jumping in and out of the pit on to the railway. The road feuce | united in one person; and as all our colonial lines must have 
terial to bank, runs on a 3 ft. 3 in. gauge, and will move up an is united to the railway fence, and brought up to the angles of | the telegraph to work them efficiently, this becomes a great 
incline of 1 in 100 at 12 miles per hour with 20 loaded wagons. | the cattle guards (which is the term given to these pits), and ear- | point of economy, The messages should be pricked or printed 
The shovel can, when in full trim, average a wagon load per ried along their ends for further protection. The road is planked | on strips of paper, and the telegraph clerk should only be con- 
minute. In full operation it drags its teeth up the face of the | along the centre twelve feet broad, and carried to the ends of | sidered expert as a manipulator when he can read his messages by 
cutting and fills the shovel ; it then swings itself round to a | the approaches. This plan is effectual against all trespass from ear as well as by sight. 

position immediately over the earth wagon on one side; the | cattle straying along the road, they will not face pits formed | (To be concluded in our next) 

false bottom of the shovel is released by a catch; the wagon is in this way; for it has been often remarked that if a| F 
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MACHINERY AND THE FACTORY SYSTEM. applied to spinning, it is questionable if the cotton trade em- | they create in the same proportion employment for the ware- 
In modern times, a means has been discovered of producing | ployed one-fourth of the number. The production of books | houseman, the sempstress, and the milliner. If experience did not 
power which can be applied to various processes of manufac- | employs a hundred-fold more printers than would have been | prove to us that the perversity of men in their senses often 
ture, so as greatly to facilitate manual labour. Steam has become | engaged as scribes or copyists had the art of printing not been | exceeds the wildest extravagance of insanity, we should be justi- 
man’s fellow-workman, taking from him the more fatiguing | invented. The number of persons engaged as pressmen in | fied in stigmatising the clamour against machinery as the very 
portions of his toil, and leaving him only such parts of the pro- | London at this hour is greater than it was before the steam-press | consummation of human absurdity.—Dr. W. Cooke Taylor. 
cess as require the exertion of skill and ingenuity. There has | was invented; and the number of calico-printers has been in- 
been thusa further division of labour introduced; not only are creased greatly since the introduction of printing by cylinders. 
the several processes assigned out to separate workmen, butthe | No branch of trade can be pointed out in which the number of Tie Times of Wednesday san Gen teat Qed tho ee ts 
execution of each process is further subdivided between manand operatives engaged in that trade, taken asa whole, has been Pn Any chine of Dodane! ecg ~G _ reread teen a 
machinery. The effect of the introduction of mechanical power | diminished by the introduction of machinery; and there are their suspension having been caused by Raliblesinae war affecting 
is really only to facilitate, and not to supersede labour; and countless branches of trade in which the number has been the trade position of the firm, which is said to be in a highly pros- 
this obviously follows from the principle already established, | undeniably and very greatly increased. A very little considera- | perous and healthy condition. The house of Dodge, Bacon, and 
that in proportion as labour is subdivided among separate tion, indeed, would show that the introduction of machinery | Co., has always been regarded as one commanding considerable 
Operatives in the same proportion must a power of combination has necessarily and largely increased the demand for labour. | mercantile energy, and its rise to its present position is, perhaps, in 
be established to make all these several processes concur in pro- Every hundred pounds invested in machinery representsat least | no slight degree due to the unpredecented advance in the price of 
ducing the same result. Such combination requires no small | ninety pounds’ worth of human labour employed in the pro- | leather, which has afforded them the opportunity of introducing 
exercise of mind, and no conceivable adaptation of wood and | duction of that machinery ; labour for which there would have | throughout Europe a singularly close and valuable imitation known 
iron will produce a machine that can think. Never was there a | been no demand if such machinery had not been invented. If, | — 8 —— cloth, and which = new — to a 
more monstrous delusion than that machinery displaces or | on the other hand, the steam-press throws off three times as | Thi and be vied er = -_ a yma ce r eupaneatie 
supersedes human labour; every fact with which we are ac- | many sheets with the same amount of manual labour as the | —— heir inc ia-rubber - we Cone eae Ot - _ 
: ? : : ’ . : > : | leather, have, from the advance in question, thrown upon the resources 
quainted proves the very contrary. The influence of machinery hand-press, it necessarily provides three times as much em- | of the firm an unusual amount of business. Such discoveries and 
has been nowhere more extensively felt than in the cotton trade, | ployment for folders, stitchers, bookbinders, and booksellers. If | inventions having placed them on the category of public benefactors, 
which directly and indirectly gives employment to ebout two | the power-loom produces four times as much sheeting, or the | a general sympathy was occasioned by their temporary stoppage.— 
millions of our countrymen: before mechanical invention was | cylinders print four times as much calico as the block-printer, G/ole. 
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ABSTRACT OF PAPER ON THE ECONOMY OF FOOD. 
By Dr. LETHEBY. 

Tue statistics of crime, disease, mortality, and even of the general 
prosperity of a country, are intimately associated with all that — 
cerns the supply of food to the people; the question, therefore, of the 
economy of food, by which I mean the facts of its production, dis- 
tribution, and proper appropriation, is of great importance. . 

Hardly twenty years have elapsed since chemists and physiologists 
began to turn their attention to the composition of food, and the use= 
of its several constituents; but in the course of that time, the labours 
of Prout, Liebig, Dumas, Boussingault, Playfair, Johnston, Mulder, 
Lehmann, Persoz, Bernard, Payen, and others, have developed a body 
of facts, which, although of gigantic proportions, may yet be com- 
prehended in a very simple expression, namely, that the various 
alimentary substances made use of by man and animals, contain at 
least four classes of constituents, each of which performs Its own 
assigned function in the living animal economy. If the substances 
contains nitrogen, it usually serves for the nourishment of tissue, and 
is called plastic or nitrogenous; if it is deficient in nitrogen, but has 
an excess of carbon or hydrogen, it then undergoes combustion in the 
body, and is called the non-nitrogenous or respiratory ; if it is fatty 
in its nature. it performs the double duty of maintaining animal 
warmth, and of assisting in the assimilation of nitrogenous compounds 
and, lastly, if it is saline in its quality, it goes to build up the solid 
textures of the animal frame, and also does the important work ol 
carrying new materials into the system and old ones cut of it. Man 
and animals are alike in this particular—that they cannot live upon 
food which does not contain all these classes of constituents. Ex- 
perience and common instinet tell us also, that these classes must be 
associated in due proportion, = : ; 
i Tore the following table will show that different kinds of 
food contain different proportions of the four proximate principles to 
which I have referred ; and, if we regard human milk as the type or 
model of what our food should be, it will he seen that whenever we 
partake of any aliment that is naturally deficient in one or more of 
these principles, we endeavour to inerease it by art, as by using it 
with some other food which is rich in the defective substance. But 
when, through force of circumstances, or thr ugh a distorted taste, 
the natural instinct for such adjustinent cannot be gratitied, or is 
foolishly thwarted, the health is endangered, the constitution gradu- 
ally altered, the temperament moditied, life shortened, familic s extin- 
guished, and whole races of men swept from the face of the earth. 























NUTRITIVE VALUE OF FOODS.* 
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Arrow-roots ...... 

A healthy vigorous man consumes annually about 704 lb. of solid 
matter in his food, and vet the weight of his body remains constant. 
This large amount of food has therefore not contributed to the bulk 
of his frame, but has evidently been expended in the manifestation ot 
force. Itis true that during the whole time portions of his system 
have been constantly undergoing change—that they have been worn 
out by labour and as constantly repaired by food; but to disentangh 
the subject from all such complicated phenomena, it is evident that 
the ultimate destiny and purpose of the food has been the development 





of force. ; 

Experiments on healthy men have shown that the daily consump- 
tion of the two principal elements of food—namely, earben and nitro- 
gen, are about 5,500 grains of the former, and 125 ot the latter. 
These are contained in a diet composed of 12 02. of beef and 20 oz. ot 
bread, with about half an ounce of butter. According to some autho: 
rities, this quantity of food has, for an ordinary machine, a thermotic 
power capable of raising fourteen millions of pounds one foot high ; 
but we tind that when it is consumed in’ the animal machine, and 
that, too, under the most advantageous circumstances, the power is 
not more than three-and-a-half millions of pounds to the height of a 
foot. Even this is excessive labour; for, to judge from the work done 
by an active labourer, or by a strong criminal at the treadimill, it 
rarely exceeds two millions of pounds; in fact, the last worthy only 
lifts about one million of pounds to the height of a foot ever: day. 
Assuming, however, that a ration of food containing 5,500 grains of 
carbon and 125 of nitrogen is capable of developing enough evail- 
able power in the human system to raise a weight of one million 
pounds a foot high, we have then a standard of working power by 
which we may estimate the labour value of the several aictaries now 
in use, : é 

Human milk may be regarded as a model food. From that we 
conclude, that the proportions of the several constituents of food 
which are best suited for the wants of the animal system, are one part 
of the plastic to about three of the respiratory, and inthe case of the 
sovdeaiads ration to which | have alluded, viz., the 12. 0z. of beet 
and 20 of bread. with half an-ounce of butter, these are the propor- 
tions in which they are combined ; but an examimation of the tabl 
which I have drawn up will show that these proportions rarely oceut 
in any single aliment. Hence, the necessity for associating aiflerent 
articles of fuod so as to obtain the results indicated in the standard. 

A very little attention to the proportions of the several nutritive 
elements, as expressed in the table, will indicate the kinds of com- 
binations that should be etleeted in order to secure the proper propor- 
tions of the model or physiological standard. But here also the 
application of science must be controlled by} ractice, for the nutritive 
power of alimentary substances depends also on their strength, their 
cohesion, and their digestibility, and frequently a substance rich in 
alimentary principles, but difiicult of digestion, nourishes less, and 
produces less strength than another matter easily dissolved by the 
digestive juices. , ; 
The smallest amount of food on which a healthy man can exist, 








* In this Table the carboniferous matter is calculated as starch; 10 of fat 
being equal to 24 of starch, 





ind that only for a short time, is the punishment diet in prisons of a 
pound of bread a day with water. This furnishes 8*2 parts of re- 
spiratory, and 1-4 of plastic. But little less nutritive is the diet 
supplied at the county and borough gaols of England to the prisoner 
who is to be confined for a period of not more than seven days. His 
daily rations of bread, meat, and milk, contain only about 2 oz. of 
plastic matter and 12-4 of respiratory. Next in the series are the 
lietaries of the county and borough prisons when the prisoner is con- 
ined for more than two months and is not kept at hard labour. These 
furnish about 16 0z. of solid respiratory matter, and 3:1 of plastic. 
In the Scotch prisons the amounts are 19 oz. of the former, and ot 
if the latter; while in the Irish gaols it is 20°5 and 3rd. W hen the 
prisoner is employed at hard labour the dietary in the Engli h 
prisons is 3°5 oz. of plastic and 18:2 of respiratory; in the Irish it is 
3°6 and 22-0; and in the Scotch, it is 40 and 27°0. The Unions of 
England employ dietaries which are exceeding variable, but the daily 
average of them is 2°8 oz. of plastic and 14-2 of respiratory. This is 
somewhat less in nutritive value than the dietaries furnished to des- 
titute debtors; for the average of these is 3°1 oz. of plastic matter and 
16°3 of respiratory, so that the poor man who has to seek parish re- 
lief after the hard struggle of a long life, is actually worse provided 
or than he who, by careless or improvident habits, has become the 
inmate of a prison. And worse still, the convict whose crimes have 
made him a curse to society, and whose labour while in prison does 
uot produce above £2 10s. a-year. is carefully tended in a comfortable 
home, and has daily a rich diet of 34io0z. of solid nitrogenous 
matter, and 18-4 of respiratory. In short, as the table will show the 
's ration of an unfortunate inmate of a union is only about 











rs OZ 
in weight, while that of the debtor is 38 0z., and that of the couviet 
is nearly 48 oz. Sucha contrast in the comforts of the three classes 
is remarkable, and we cannot fail to see in it an encouragement to 
crime; in fact, when an unusual want presses upon the poorer 
classes, the effect of this temptation is seen in the crowding of the 
publ 
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: gaols. 


DIETARIES AND THEIR NUTRITIVE VALUES.* 
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In the military prisons of England the dietaries for long imprison- 
ments furnish 4-7 oz. of plastic matter, and 27'8 of respiratory, while 
the food of the prisoner who is contined for a period of less than 84 
days contains 3 8 oz. of plastic matter, and 22-2 of respiratory. With 
this diet the prisoners generally lose weight; in fact, out of a total 
number of 3,420 prisoners that were discharged from the military 
prisons in 1854, there were 2,952 that had lost an average weight of 
7 Ib. 902. perman; only 304 had gained in weight, and they ae- 
quired an increase of 21b, and 13 0z. per man; the rest had not 
altered in weight at all. - 

The ration of the British soldier varies with circumstances. | Thus 
the home ration contains 4°8 oz. of plastic matter and 19-4 of respi- 
ratory. At Madras, it contains 4-9 of the former and 16°3 of the 
latter, at Bombay it is 56 and 22-2; while the tield rations in 
India contain 30°7 oz. of respiratory and 3:8 of plastic. The rations 
in the Crimea were only 14:5 oz. of the former and 4°8 of the latter. 
This amount of the plastic material is the same as that contained in 
the soldier’s rations when at home or in the colonies; but it is con- 
siderably less than the Bombay rations, where the soldier has not 
necessity for the food which his great exertions demanded in the 
Crimea’ ‘The dietaries of sailors contain 5 oz. of nitrogenous matter 
and 17-7 of carboniferous. 

Asa contrast to these which may be regarded as dietaries, which 
just serve the purposes of ordinary existence, I may refer to the 
dietaries of hard working men. ‘The troop of navigators which 
performed the task of making the railroad in the Crimea was daily 
supplied with 20 oz. of bread, 20 02. of meat, 2.0z. of peas, 2 02. of 
rice, 14 oz. of sugar, 1 oz. of cotlee, and 40z. of ram perman. These, 
exclusive of the rum and coffee, contain 6-2 oz. of plastic matter, and 
17-8 of respiratory ; and the men used large quantities of food in ad- 
dition, which they purchased on the spot. A navigator’s weekly 
consumption when at home, is 201b. of bread, 61b. of meat 
3 1b. of potatoes, 12 0z. of cheese, 4 oz. of butter, 1 oz. of tea, 
Loz. of cottee, 8 oz. of cocoa, and 23 gallons of beer, besides about 
4 lbs. of fresh vegetables, and sundry drams of spirit; excluding the 
matter and 26:3 of respiratory. A Berwickshire reaper, according 
to Dr. Christison, consumes about the same amount of these 
materials; for his rations contain 7 oz. of plastic matter and 
37-1 of respiratory. But the largest feeder of all is the York- 
shire labourer, who consumes daily about 8°8 oz. of nitrogenous 
beverages, these rations give a daily supply of 7-7 oz. of plastic 
food, and 42-2 of earboniferous. ‘These ought to furnish the equiva- 
lent in labour of three million three hundred thousand pounds lifted 
one foot high. 

In endeavouring to construct a table of nutritive equivalents for 
the carboniterous matter contained in diflerent foods, attention must 
be paid not merely to the relative proportions of fat, starch, and 
saccharine material, but also to the respiratory powers of these sub- 
stances; for it is known that 10 parts of fat have the value of 24 of 
starch, or 25 of cane sugar, or 26 of fruit sugar, or 27 of spirit or 7% 
of lean flesh ; and experience shows us that these are the proportions 
in which they may be substituted for each other, A nation ot 
hunters, and those who go naked and are exposed to great ¢ hanges of 
temperature, consume large quantities of respiratory food ; and if it 
so happens that the food is supplied in its least effective form, 1amely, 
as lean flesh, the quantity disposed of is enormous. 

Liebig asserts that if we were to go naked, like certain savage tribes, 




















* In this Table only the most important articles of diet are mentioned, 
although the others, excepting beer, spirits, tea, and coitee, are calculated 
in the daily consumption. (*) are rations of rice, and (+) are of biscuit. 


Gruel is calculated at the rate of 2 oz. meal per pint, 











or if in hunting or fishing we were exposed to the same degree of 
cold as the Samoyedes, we should be able to consume half of a calf, 
and perhaps a dozen of tallow candles into the bargain daily, as 
warmly-clad travellers have related with astonishment of these 
people. 

‘The amount of respiratory matter contained in food is quite as im- 
portant for consideration as that of plastic; and in all our endeavours 
to give a practical tendency to the theoretical results of science, 
attention must be paid to the more solid facts of experience, for he 
who constructs a table of nutritive equivalents, without regard to all 
the constituents of food, that is, to the chemical composition of it in 
its totality, fails to give a practical value to his labours. Even in 
the case of the least important of all the nutritive components of food, 
namely, the saline elements, it is not a matter of ail importance as 
to whether they are present in right proportion or not, for they are 
contained in all the tissues and fluids of the body, and serve the 
purpose of giving solidity to the structures, and of acting as means of 
conveying nutriment into the system, and of carrying the wasted 
materials out of it. They are, therefore, among the prime agents 
of alimentation and secretion. Of all these elements common salt is 
the most important. 

The other saline constituents of food are likewise of importance. 
Even the kind of salt contained in the water we drink may determine 
the kind of food that can be most economically appropriated. 

These facts indicate the necessity for considering all the proximate 
constituents of food, and of giving to each its proper value in the 
theoretical construction of a dietary. 

Again, it is of primary importance that the choice of a diet should 
not be dependent as much on the convenience of supply as on the 
requirements of the system. It is a remarkable fact, however, that 
these in nature are generally associated. Hence it is, that man in 
all parts of the globe tinds in the produce of his own land ample and 
eflective means of gratifying his wants. 

Experience has shown that there are certain articles of food which 
are not particularly nourishing in themselves, but which serve some 
very important purposes in the animal economy. This is the case 
with tea and coffee ; in fact, the use of a vegetable infusion, containing 
astringent matter and an active principle, rich in nitrogen, has been 
almost universal among mankind from the earliest times. 

All Europe has chosen its prevailing beverage; Spain and Italy 
delight in chocolate; France, and Germany, and Sweden, and 
Turkey, in coffee; Russia, Holland, and England, in tea—whilst poor 
Ireland makes its warm drink of the husks of the cocoa, the refuse of 
the chocolate mills of Italy and Spain. All Asia feels the same want 
and in different ways has long gratitied it. 

The physiological action of these beverages appears to be of a 
somewhat singular quality, for while they excite the brain, they 
calm the nervous system generally, and though they produce a state 
of wakefulness and activity, yet they also induce a species of languor 
and repose. 

Another point of much importance in the economy of food is that 
which relates to the preparation of it by cooking, &c. For the re- 
sults of inquiry show that the processes of cooking and otherwise pre- 
paring alimentary substances have much to do with their digesti- 
bility and nutritive value. The experiments of Beaumont and others 
have proved that overdone meat takes a much longer time for di- 
gestion than that which is just sufliciently cooked; indeed the real 
objects of cooking are to soften the intercellular matters of food. to 
set by coagulation the fluid albuminous constituents, and to develop 
iavours which the raw aliment does not possess. The temperature 
at which this may be effected is not very high ; for a heat of from150° 
to 160° of Fahrenheit is sufficient not only to solidify the juices of 
flesh, but also to destroy their sanguineous appearance. In the pro- 
cess of cooking, therefore, the temperature should never exceed this 
point. 

Again, the investigations of Liebig demonstrate that the process of 
salting meat is very improper, for the brine extracts the juices of the 
flesh, and so removes most of the important constituents; in fact, 
salt junk and the hard beef of the navy have long been known as 
foods of very inferior value, and have been the cause of scurvy and 
other starvation diseases. 

It isa matter of national importance how we can best preserve 
food without depriving it of its nutritive power, for by so doing we 
not only guard against the dangers of famine, but we also facilitate, 
even in times of plenty, the equal distribution of food. 

In the preparations of the various flours or meals of grain, it is 
still a question whether there is any advantage in removing the husk 
or bran. It is true that it contains a very large per centage of 
nitrogenous matter, but the real question is whether this matter is 
assimilable or not. Johnston, Liebig, and many others assert that it 
is, and they therefore recommend that whole meal should be used as 
food ; indeed the remarks of Liebig on this subject are very emphatic. 
* The separation of the bran from the flour,” he says, “ is a matter 
of luxury only, and is injurious rather than beneficial as regards the 
nutritive power of the bread. In ancient times, down to the period 
of the Emperors, no bolted flour was known. In many parts of 
Germany, especially in Westphalia, the entire meal, including the 
bran, is baked into the brown bread called pumpernickel, and there is 
no country where the digestive organs of the population are ina 
better condition. On the other hand, Poggiale, who is a great 
authority on this subject, declares that the only use of bran is to re- 
tain food in the alimentary canal. Its composition shows that thirty- 
nine per cent. of it are wholly unassimilable, and this he has proved 
by giving it to dogs, which lose weight by it. He has even found 
the bran unchanged in the matter discharged from their bodies ; nay 
more, he has afterwards collected it and given it to other dogs, and 
then to fowls, so that it has passed through the systems of three 
animals successively, and yet it has remained unchanged. Still, 
however, it is an admitted fact that a little bran in food favours 
assimilation, and therefore Poggiale recommends that about four per 
cent. of it should be retained. 

Many ingenious contrivances have been suggested for increasing 
the nutritive power of wheat flour ; one of these has received the 
attention of practical men. It is the invention of M. d’Arblay, and 
is a means whereby in the process of grinding the flour the meal may 
be separated so as to contain more or less than the average amount of 
gluten, and by the admixture of rivitts, or the hard wheat of Sicily, 
Russia, Sardinia, and Austria, the per centage of gluten may be 
greatly increased. Another means of improving the alimentary value 
of wheat is, by mixing it with rich soup or extract of meat. This 
constitutes the patent process of Mr. Borden, whose biscuits contain 
about thirty-two per cent of flesh-forming matter; in fact, a pound 
of biscuit contains the extract of five pounds of meat mixed with 
a half a pound of flour. 

Other modes of increasing the nutritive power of vegetables are 
founded on the removal of their less valuable respiratory compounds. 

In this country many thousands of ewts. of flour are annually used 
in the manutacture of starch, and, as the process is usually followed, 
all the rich gluten is lost ; but by a contrivance originated, I believe, 
by Mr. Orlando Jones, and practised by Durand and others, the 
gluten is extracted from the tlour by an alkali, and is then precipi- 
tated in an edible form, so that it can be mixed with flour and made 
into bread. This, in the economy of food alone, is a valuable appli- 
cation of science. 

I regret that | have not time to discuss the question of the relative 
digestibility of different foods, for this, in an economical point of 
view, is clearly of the greatest importance. 

A last point for consideration is the etlect of over or under feeding 
on the animal system. Too much respiratory food favours the deve- 
lopment of fat, and often checks the proper nutrition of the muscular 
tissues ; hence it is that rice feeders and potato eaters, and those who 
indulge in fermented liquors, are often bloated in their uppearance, 
and are not capable of prolonged exertion. The brewers'-drayman 
is a bad subject for the ward of an hospital, for though he veneny 
has all the appearance of a man possessed of great muscular strengt 
and vital endurance, yet it is not so in reality, for the muscular 
tissues have been encroached upon by fat, and the general power has 
been weakened by an undue influence of the respiratory element. 
Most of the animals in our menageries, from a too liberal allowance 
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of respiratory food, die from fatty degeneration. When the plastic 
constituents of food are in excess, the system becomes excited as if 
from the development of force, and a savage disposition is often the 
consequence. A nation of animal feeders is always a nation of hunters, 
for the use of a rich nitrogenous diet demands an expenditure of 
power, and a large amount of physical exertion. Accumulation of 
the nitrogenous elements in the blood is often a prolitic source of 
disease; in fact, very recently attention has been drawn to the 
diseases of over-fed convicts. 

An interesting discussion followed the reading of the paper, but 
we have only space for the remarks of Sir Charles Fox, who said 
that through th- means of these researches they might be able to 
arrive at the point when they could say, if they gave a man so much 
food, they might get a certain amount of work out of him. The 
present greatness of England depended upoa the industry and labour 
of the people, and also from the fact that this country possessed a 
greater amount of machinery than any other. The brains and 
energies of Englishmen had been devoted to the improvement of 
machinery, but they had thought very little of the best mode of 
feeding a man to get the most labour of him. It had been his lot to 
employ a great amount of labour in different parts of the world—in 
Spain, France, various parts of Germany and Scandinavia—and he 
had found that he never got so much Jabour out of any men as out of 
English workmen. On making inquiries with regard to the diets of 
ditterent nations, he had come to the conclusion that this did not 
arise from superior talents on the part of the Englishman, but from 
the fact that, in France and Germany, the workman was not so well 
fed as in England. Although skilled labour fetched a higher price 
in London thanin any other part of the world, yet the employer of 
labour fuund that nowhere could he expend his capital so profitably. 
It was a great moral question to see the human family well fed and 
well prepared to perform the important duties allotted’ to the human 
race. 


GEOLOGICAL SOCIETY. 
CoLONEL PortLock, President, in the chair. 
Parer by Dr. Falconer, “On the remains of Mammalia pro- 
cured by Mr. Beccles from the Portland oolite.” 

Dr. Falconer explained that the researches of Mr. Beccles 
were undertaken at the suggestion of Sir Charles Lyell, and 
had been attended with marked success. Mr. Beccles, already 
well known to geologists by his interesting discoveries of 
reptilian remains in the wealden strata of Sussex, had been 
equally indefatigable in the field which now occupied his at- 
tention, and scarcely a week had elapsed without the receipt of 
numerous mammalian remains of the highest interest to geolo- 
gists. Most of these had been placed in the hands of Professor 
Owen, who was about to classify and describe them; in the 
meantime, the present paper was intended to bring before the 
notice of the Society some of the more striking facts connected 
with the discoveries of Mr. Beccles. 

The principal jaws of mammals which had been sent up were 
those of marsupial quadrupeds, and were supposed to be allied 
to the Hypsiprymnus, or kangaroo rat of Australia. Dr. 
Falconer clearly distinguished two species of a genus, which he 
had named Plagiaulax, from a peculiar oblique grooving of the 
premolar teeth, which will be presently described. The 
kangaroo rat has on each side of its jaw a peculiar hatchet 
shaped premolar tooth, with seven vertical grooves on the out- 
side. The Plagiaulax has three or four premolar teeth, each 
having also seven grooves, but with this peculiarity, that the 
grooves are oblique instead of being vertical (hence the name 
from zAdywov obliquely, av\af groove). One species which 
has been named Plagiaulax Becclesii, in honour of Mr. Beccles, 
has three premolars all obliquely grooved, and of this form many 
specimens have been found. ‘Ihe other species has been called 
Plagiaulax minor, and has four grooved hatchet-shaped teeth, 
the anterior one being very small and almost suppressed. 

The Kangaroo rat has four true molar teeth, this being the 
usual typical number in the marsupial animals; but in both the 
fossil species from the Portland beds the true molars are only 
two in number on each side of the jaw. Many other minute differ- 
ences were pointed out by Dr. Faleoner—such as the angular 
process at the back part of the jaw, which is found in most 
of the marsupial quadrupeds, but is wanting in the Plagiaulax. 
The incisor teeth are also more vertical in both species than in 
Hypsiprymnus, and in Plagiaulax minor the incisor tooth has a 
much longer sheath. The jaw of P. Becclesii is also shorter and 
deeper, in proportion to its length, than in Hypsiprymnus. 
In both species of the fossil, also, the condyle process for 
the articulation of the jaw is more oval and elongated ver- 
tically than in the kangaroo rat, and is placed considerably 
below the level of the tangent produced from the grind- 
ing surface of the teeth, whereas in Hypsiprymnus and 
most other marsupials the condyle process is round, and is 
placed above the level of the teeth. ‘The inference from this is, 
that the jaw of Plagiaulax is not so much locked and confined 
to the vertical motion as in other marsupialia, but has a freer 
power of lateral movement. 

Dr. Falconer is of opinion that the Plagiaulax, from the cha- 
racter of its teeth, was probably frugivorous and herbivorous, 
and not an insectivore like the Tylacotherium and the other 
marsupial quadrupeds found in the Stonesfield slate. He also 
thought the Microlestes of the trias formation clearly allied to 
the genus Plagiaulax, as now described. 

The following table shows the dentition in the lower jaw of 
Plagiaulax, as compared with Hypsipryimuus : 

Plagi 






giaulax Plagiaulax Hypsiprimnus, 
Becelesii. Minor, 
Incisors a ‘on 2 2 2 
Pre-Molars 2 8 6 
True Molars... 8 a4 4 
Total... 12 14 12 


Sir Charles Lyell complimented Mr. Beccles on the zeal and 
assiduity he had displayed. He described the bed in which 
these remains had been found as a peculiar “dirt bed,” not ex- 
ceeding five inches in thickness. Mr. Beccles, by his advice, had 
opened a quarry in this bed, of which probably not more than 
four or five hundred square feet had yet been exposed. Sir 
Charles expressed the highest gratification at the discovery of 
mammalian remains in other parts of the oolite besides the 
Stonesfield slate. He glanced also at the Microlestes of the trias, 
or new red sandstone, which almost fixed the existence of mam- 
malia as far back as the coal formation, in which he did not 
despair at a future time of bringing similar remains to light. 

Mr. Waterhouse, of the British Museum, agreed generally 
with the conclusions of Dr. Falconer, as to the marsupial character 
of these remains, but suggested that the short and deep jaw of 
the Plagiaulax presented affinities with some of the rodentia, 
particularly the squirrels, It was not impossible that these 
animals might have been furnished with those peculiar mem- 
branous expansions which give to the flying squirrels the power 
of supporting themselves partially in the air. 

Mr. Morris remarked on the very interesting fact of these 
restorations of marsupalian genera which are gradually filling up 
the great void between the animals of New Holland and those 
of the old world. He observed, also, on the curious fact that 
the vegetation of the oolitic period bore a close resemblance to 








that of Australia, as evinced by the cycadea, and similar plants 
of the Portland dirt beds. It appears that both an Australian 
fauna and flora prevailed in England at the oolitic period. 


THE MODE OF WORKING COAL. 
Mr. Georce EL tior, the able and respected viewer of the 
collieries of the Marchioness of Londonderry, in the county of 
Durham, has lately published, in vol. 4 of “ The Transactions 
of the North of England Institute of Mining Engineers,’ a very 
interesting paper on the effect produced upon beds of eval by 
working away the over or underlying seams, a subject very im 
portant both to the coal master and the ground landlord. Mr, 
Elliot first alludes to the Monkwearmouth Colliery, where the 
Maudlin seam of six feet thick is worked at a depth of 265 
fathoms, and the Hutton seam of four feet thick, ata depth 
of fathoms. The former had been worked several year: 
previous to the latter being sunk to, but chiefly in the whole, 
leaving large pillars of thirty or forty yards, with a five yard 
board, that is only taking about one-cighth of the coal away and 
leaving seven-eighths to support the roof. A number of these 
pillars were removed and a goaf formed. When this was being 
done, and a goaf of nearly twenty acres had been formed, a 
large volume of gas issued froin the floor, and came out with a 
noise like high-pressure steam out of a boiler. Soon afterwards 
the shaft was sunk down to the Hutton or lower seam, and 
that coal under the pillars of the Maudlin seam was very easy 
to work, produced fifty-five per cent. of small coal, and the roof 
was uniformly bad, and required a good deal of timber to 
support. Now, in the progress of working the Hutton seam, 
the miners came under the goaf of the Maudlin seam, and a 
wonderful change took place, for the lower seam became hard to 
work, in fact, it was requisite to use gunpowder, the coals were 
much larger, the small diminished twenty per cent., and the 
roof became so strong that it scarcely required any timber 
to support it. The next example Mr Elliot gave was Us 
worth Colliery, where three seams were simultaneously worked, 
viz., the Maudliv, at a depth of 155 fathoms; the Low Main, 
at a depth of 165 fathoms; and the Hutton, at 175 fathoms, 
The system of working was, in the first instance to work the 
Maudlin first, then the Low Main, and afterwards the Hutton 
seam. Inthe course of time, when the workings of either of 
the two lower seams came to where the upper ones had been 
worked away under the goafs, the coal of them became so hard 
and bad to work, especially the Hutton seam, that it became 
nearly impossible to get men to work it, even at double price, 





and this although the Hutton seam was usually a very tender | 


and fragile coal. In this case it was considered desirable to 
change the system by working the lower mines in advance of 
the upper. This hardening of the lower seam, under the goat 
of an upper one, Mr, Elliot states had been noticed at Jarrow by 
Mr. Cole, an underviewer of his. ‘The third instance which 
came under Mr. Eiliot’s observation was in the Marchioness of 
Londonderry’s colliery at 80 fathoms, where he did not meet 
with the effects described in the deep mines above aliuded to. 
He next alluded to the old-fashioned systems of working in the 
North of England, which was called the whole, leaving pillars 
and working three or four seams, one under the other, taking 
one-third and leaving two-thirds. He notices the tendeney tu 
creep with this system, and considers that wheu seams of coal 
are standing in pillars, one above another, more merchantable 
coal can be got by working higher seas tirst, and so downwards. 
He speaks against the plan of leaving large areas of pillars, and 
says that it is not se economical or safe as the long wail or large 
pillars, removing them simultancously with the working in the 
whole coal. He alludes to the system of working the whole 
of the lower seam out first before entering into the upper seam. 
This is done without increasing the working expeuses, nor is 
the per centage of the small, nor the size of the large coal in- 
jured by this mode of working, although sometimes a good deal 
of gas descends from the lower seam. According to Mr. Eiliot’s 
observations, different effects are produced in working seams at 
different depths, for he observed little or no chanze in the 
shallow seams of the Marchioness of Londonderry’s collieries at 
eighty fathoms, whilst in the two examples he gave at Monk- 
wearmouth and Usworth two deep collieries, in the former the 
working away of the upper seam first, improved the seam below 
in every respect, at the latter, the same rule applied rendered 
the lower seam almost valueless ; and at collieries of less depth 
there was no appreciable effect produced. In the Monkwear- 
mouth ease the author alludes to a great escape of gas in workiug 
the Maudlin seam. This fact may have a great deal to do in the 











hardening of the underlying Hutton seain and its roof. It is 
well known that deep-lying seams contain much gas. Now, if 
the over-lying seam be first worked and the gas iu the strat 


beneath tapped, it is very probable that the underlying coal and 
its roof will be much hardened; for the gas pent up in the in- 
terstices of the coal and roof under great pressure, sometimes 
even to such an extent as to assume a liquid or solid state, on 
escaping, will cause such a strata more ditlicult to work; for in 
a fresh opened seam, full of gus, a slight stroke of the pick on 
the coal will cause it to fall, the imprisoned gas lending its aid 
to detach the coal as much as the force applied. When a 
similar mine has been opened out to a considerable extent, and 
the gas allowed to escape, it is well known that both the coal and 
its ruof have a tendency tv become harder than when first opened 





Cu, 
The facts and conclusions stated in Mr. Eiliot’s paper have 
excited considerable attention, and the discussion on the subject 
cannot fail to be interesting to the entire mining community oj 
these two great coal-producing counties. —Darlingtox aud Stock 
ton Times. 





LAUNCH OF THE NEPTUNE FOR THE AUSTRIAN 
LLOYD'S STEAM NAVIGATION COMPANY. 

On Saturday week the launch of a new steam ship from the 
yard of Young, Sou, and Magnay, at Limehouse, brought 
together an immense number of spectators both on shore and 
on the river. The Times, under repair, a vessel building 
for a Russian nobleman, and a large East Indiaman in dry 
dock, were decorated with the flags of all nations. The 
name of the new ship is the Neptune. ‘The colours of the 
Austrian Lloyd's Company were hoisted, and on a small flag, 
that waved in the breeze above the mizenmast, No. 63 was 
inscribed, indicating that it was the sixty-third vessel constructed 
for the Austrian Lioyd’s Company. The day was unusually fine, 
with a stiff breeze from the south-west, “ A fine day fora launch 
makes a lucky ship:” and if there is any truth in the } 

the new ship will be a luc ky one indeed. The vessel has been 
built for the Austrian Lioyd’s Steam Navigation ( 
was described as the sister of the Jupiter, No. 62, launched from 
Messrs. Young, Son, and Magnay’s yard towards the close of the 
year 1856. The Neptune is a clipper-built ship, and is to be 
navigated by steam engines and machinery of 300 horse power 
(nominally), manufactured by the eminent engineers Ravenhill 
and Salkeld, late Miller and Ravenhill, of Ratcliff. The dimen- 
sions of the Neptune are as follows :-—Length between perpen- 
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diculars, 231 feet 6 inches; breadth of beam, 30 feet 8 inches? 


keel for tonnage, 210 feet 5 inches; and burden, 1,030 tons. 
The ceremony of naming the vessel was performed by Miss 
Edimann, a young lady, daughter of Mr, Edlmann, agent in 
London for the Austrian Lloyd’s Company. A finer launch was 
never seen, and her builders were glad to see the Neptune roll well 
after she left the slip Mr. George Frederick Young, Mr Sidney 
Young, and Mr. Charles Magnay superintended the whole of the 
arrangements. The cabins of the Neptune are fitted up in a most 
superb manner for the accommodation of passengers. Her bows 
are adorned with a large figure-head of Neptune with his trident, 
and on each side of the bows the word “ Voerwearts” (forward), 
the motto of the Austrian Lloyd’s Company, are painted in 
letters of gold. The Neptune and the sister vessel Jupiter, 
launched in December, were built under circumstances of un- 
paralleled difliculty, by shipwrights hastily collected from Jersey, 
Southampton, Plymouth, Limerick, and other places during the 
strike of the London shipwrights in Messrs, Young's employ. 
The most gross intimidation was practised towards the new 
hands by the men on strike, but notwithstanding this the two 
vessels were commenced and finished in 13 weeks, and the delay 
in launching the Neptune was caused solely by instructions from 
the Austrian Lloyd’s Company to fit her up complete in Lime- 
house Dockyard before she was launched ; her masts have been 
up for some time, and directly the Neptune receives her engines 
and machinery she will leave England for Trieste, and will trade 
between that place and Constantinople Both the Jupiter and 
Neptune are fitted with Sir W. Snow Harris’ patent lightning 
conductors. 


LAW PROCEEDINGS. 


Before Vice-Chancellor Six W, P. Woor, 
BETTS V. MENZIES AND WILDY, 


Tus court was occupied a whole day with this motion, the object being to 
obtain an injunction restiaining the importation inte England of metaliic 





capsules (for stopping bettles) to the prejudice of the plamuil’s rights and 
privileges under the patent held by him tor the manulactvre of those articles, 
ihe discussion chiefly turned on the question whether it was hot a case in 
which the plaimtift's right ought first to be decided at law before any inter- 
lerence by this court by way of interlocutary injunction; the chiel detendant, 
Wildy, whose manufactory is at Malines (the defendant Menzies, a former 


clerk of the plaimtill, bemg now Wildy’s agent in Londen), contenaing that 
*s invention Was not new, having, in tact, formed the subject of a patent 
taken out by one Dobbs in 1804 (but which latter patent neo one had dis- 
covered till atver this litigation had commenced); and that the defendant 
had not been guilty of any infringement, his method of preparing the metal 
(a combinat lead aud tin) being by tusion first, and afterwards 
b) whereas the invention claimed by Betts was that of manutactar- 
by 3 or other mechanical pressure sumply. 
d, evidence was adduced on behalt of the piainull to show 
that hothing uselul lor the purpose ef capsules couid be manuiactured under 


Betts s 








ion ot 





roiling 5 
ing the combined metal 
Ou the other ha 









Dobi tent, I, as Was Licreim ploposed, the metals (the tin and iead) 
Were Casi in equal thicknesses > and bo evidence Was adduced of this pat ut 
having ever been acted on im any way. With respect o the infmngement, it 






Wildy had bis monutactory in Belgium machinery 
jor manu : combined metal in the identical manner claimed by 
the plaimtil’s specification, though ther mode (which he said 
lie adopted), namely, that of cos Ly jusion only, bat which method, as 
the plainuill and his witnesses stated, was quite madequate lor the proper 
ev of the two metals formins the combination in question, 

Specimens of the two manutactures were produced in court as exhibita, 
one of Which gave rise to a repetition by the Vice-Chancellor of the remarks 
he | itte itly compelicd to make as lo the loose and improper mode 
ad 1 by some ners in marking exhibits se as to make 
the proof of the identity of the thing exhibited with what has been marked 
most unsatislactory, 

Mr. Willeock, Mr. T. H, Terrell, and Mr. Webster were for the plaintiff, 
and Mr. RKolt and Mr, W. Morris for the defendants, 

His Honour, after adverting to the principles by which this court is 
governed in cases of patents where there has been long enjoyment, said, that 
here complete possession and enjoyment by the plainud tora period of eight 
years, hamely, since the year 1549, had been most satisfactorily established, 
and that as to any serious doubt being thrown upon the validity of the 
plaimtill’s patent by the one which had now been discovered to have been 
taken out by Dobbs in 1804, this had not been shown. In fact, the evidence 
was rather such as to remove any such doubt, the process of plating lead 
with tin in the one case being essentially different trom that employed in 
the other, and it having been proved to the Court, by the evidence of eminent 
metal brokers, that it such a combined metal as that claimed by the plaintilf 
had been manufactured, or in use, before the plaintill’s patent, they must 
have met with it, which they had not, As to the intringement, a sullicentiy 
strong case had been made out by the plaintilf to induce the court to grant 
an injunction, though at the same time the plaintiff! must be put on an 
undertaking to try the case at law forthwith, and to be answerable in 
damages to the defendant in case of tailing to establish his right, The 
injunction Was then granted, restraining the defendants, thew agents, &ec., 
from upoiting into England, and from making, using, vending, or supplying 
in Fngland, and from oflering to vend or supply, or causing to be sold 
or supplied in England, any metallic capsules or other articles or things 
manulactured by Messrs. Wiidy and Co,, or any other person or | ersona, 
either wholly or in part fiom such or the like material as the material 
d in the speeilication of the plaintiff's patent, 

It Was arranged that the trial at law should take place at the sittings after 
Easter erm, 
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AnririciaL Manures.—The subject of artificial manures for corn 
was incidentally brought under notice a short time since, at a meeting 
in connexion with the annual ploughing match, at Michell, Corn- 
wall. Having referred to a conversation which took place a few 
weeks since at a meeting of the Royal Agricultural Society, on 
which occasion Mr. Caird said, with a view to counteract the 
monopoly in the sale of guano, he would substiuute for it supers 
phosphate, bones, &c., for his root crops, and nitrate of soda for his 
grass and corn crops—Mr. Karkeek said,— Although nitrate of 
soda is a very good dressing for corn crops, 1 would recommend 
farmers to use for that purpose the best superphosphate of lime 
mixed with Peruvian guano in the proportion of, say two ewt. of 
superphosphate to two and a half or three ewt. of guano, for two 
acres. Let the farmer use that mixture, and | am satistied he will 
reduce the expense of his manure and will have better crops than by 
using Peruvian guano only—that is, weight for weight. Ihave had 
some experience in the use of artiticial manures of this deseription ; 
and have been the means of sume thou-aids of acres being culuvated 
with that particular manure. 1 was at the Probus plougaimg match 
last week, when Mr. ‘Trethewy, one of our most practical agricul- 
turists, having noticed that some dealers recommended superphosphate 
of lime as a manure for corn crops, said: —* Take my advice—it you 
use superphesphate of lime only for your corn crops, you will make 
a great mistake, and will have no crop at all.’ Mr. Trethewy is 
pertectly correct; the advice he gave came in good season, aud 1 
reiterate it to this company. Whoever advises you to use super- 
phosphate only to produce corn, he either does it from ignorance or 
trom a sellish motive. You cannot raise corn unless you have 
ammoniacal matters in some form or other—farmyard dung, nitrate 
of soda, or some other ammoniacal matter.” Mr, Karkevk’s state- 
ment was coufirmed by the Rev. ‘I. IL. Britton, who said his general 
practice for a turnip crop had been to use two ewt. of guano and one 
and a half ewt. superphosphate of lime, mixed with a good quantity 
of ashes, and drilledin with the seed, 

Surz CANAL.—The plan of M. terdinand de Lesseps for uniting 
the Mediterranean with the Red Sea by means of a ship canal across 
the Isthmus of Suez was, some time since, referred for consideration 
to the Academy of Sciences of the Imperial Lustitute of France. Lhe 
Academy appointed a commission, composed of MM. Elie de Beau- 
mont, the perpetual secretary Cordier, Dufrenay, Baron Charles 
Dupin, and Vice-Admiral Dupetit Thouars. Baron Charles Dupin 
Was appointed to prepare the report, which he has done, and in it he 
gives M. de Lesseps’ plan his full and entire approbation. He then 
compares the Suez Canal with the Euphrates Railway. He shows 
the very diflerent character of the two works, and he demonstrates 
the incontestable superiority of the canal for the trausport of merchan- 








dise over the railway. 
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Tuts invention relates to improved mechanical arrangements for 
crushing and reducing sugar to a fine powder ; also, in the means for 
facilitating the forming and dividing of confectionery articles wholly 
or principally made of sugar. The apparatus is also applicable for 
shaping plastic materials generally. 

Fig. 1 shows a vertical section of the improved mill. «, «, is the 
frame or standard to which the top 4, ), is united by screws at ec, ¢; 
d, d, is a cross piece, supported on a flange cast or formed on the 
frame for that purpose, and held together by the bolt and screws, ¢, ¢5 
Jis a vertical shaft, working through a hole in the top, and resting in 
the cross piece d, ¢, and is raised and lowered by the screw and lever 

, and retained in the desired position by the set screw A; i, i, isa 
vel wheel, secured to the shafts; and derives its motion from the 
bevel wheel A and driving shaft /, which shaft may be worked by a 
handle tixed on the same, or by a pulley and hand, as most conve- 
nient. The part of the top or bed that extends from the centre to 
the sunken groove m, m, must be cut in teeth radiating from or near 


the centre, somewhat in the form given to the faces of millstones ; | 


and n, n, is the running or revolving counterpart, represented as made 
of cast-iron, with the teeth formed on its underside, the radial devia- 
tion of such teeth being in a contrary direction to the teeth of the 
under or tixed bed. ‘The runner rests on two gudgeons, marked 0, 0, 
which gudgeons are formed with a large boss in the centre, through 
which the centre shaft passes; but the hole through the boss must be 
larger than the shaft, in order that it shall have play to meet any 
little inequality in the running ot the two surfaces; this part is 
secured to the centre shaft by a pin passing through the boss and 
shaft at the hole marked p. The hopper gq, g, and fence 7, 7, is made 
in one casting, either bedding itself on the top of the table or ina 
sunken groove (as shown), and is cast with two projecting pins on 
each side, marked s,s; and to the top of the table two catches are 
attached, marked ¢, ¢, so that the hopper and fence has only to be 
placed on and turned round, when the pins r, 7, will pass under the 
catches ¢, ¢, and thus be securely united. This arrangement, to this 
class of mills, is very desirable, as it allows the internal parts of the 
mill to be readily cleaned and examined. On the top part of the 
shaft a conical head is fixed, marked u, and is prevented turning 
round by the feather key v, which tits partly in the head and partly 
in the shaft; this conical head tits down over the small part of the 
shaft marked w, and is held up against the nut 2 by a strong helical 
spring, marked y,y; thus, it is evident that by raising or lowering 
the screw «x theconical head will be raised or lowered. A 
sectional view of this part is shown at Fig. 2, taken shrough the 
line A B, in which it will be seen that projections are cast or other- 
wise formed on the hopper, as well as the conical head u, and which 
projections are inclined in opposite directions ; and the head being so 
arranged that it may be raised or lowered, it is evident that the parts 
may be so set, that in their being worked the lumps of sugar may be 
crushed into very small particles; but should the mill (from being too 
finely set in this particular) choke in working, the fence and hopper 
may be readily removed, and the sugar removed from round the 
crushers, and the conical head forced down a little lower by the screw, 
if desirable. With a mill so constructed, and the head and runner 
made to revolve in the direction of the arrows, it is evident that 'umps 
of sugar thrown in the hopper will there be crushed and reduce.t into 
small bits before passing through the eve of the runner to be ground 
to a fine powder between its lower surface and the surface of the bed, 
and when properly ground or reduced to a powder it will be thrown 
out by centrifugal force into the sunken groove around the fence, and 
gathered up by the two scrapers z, z, and brought round to a delivery 
spout. 

Fig. 4 is a vertical section of the arrangement for forming sweet- 
meats when made of a globular form, 6!, 6!, is a stand of wood or 
other suitable material, and may be made in any other desired shape, 
and to which the end standards ¢!, ¢!\—c', cl, are fixed by the screws 
di, d'j—di, d,s el, is the mouth or feed tray; and 7", 7; are the feed 
rolle's, formed with semi-circular flutes or grooves lengthways of 
their peripheries, and geared to work in such a way that the groove 
shall come opposite each other when the rollers are revolving; g}, 9, 
and Al are three rollers, grooved at right angles totheir axes, as shown 
in the top roller g!, Fig. 3, the roller A! being a little larger than the 
othertwo. Thus prepared, sugar ina plastic state, with or without the 
usual flavouring compounds, is made into a rude tlat cake, and laid 
on the feed tray e!, and the machine being set in motion, the sugar 
or composition is drawn in and pressed into a evlindrical form, the 
length of the roller, in the sectional form, exhibited at i, #, i, from 
whence the composition sticks or cylinders drop down, and are caught 
by the rollers g! and A! moving in the direction of the arrow. Here 
the cylindrical stick of sugar or compound is partially divided and 
squeezed into a kind of oval shape, and passing down from here is 
again caught by the roller h' and lower roller g!, which forces or rolls 





them into a globular shape, and divides them one from the other, 
‘is established for introducing a cheap system of communication 


from whence they drop down on to the delivery plate j!, and from 
here to a receiver. &! shows the ball partially formed, and (i wholly 
dormed, filling up both grooves in the rollers, and by the increased 





size of the roller 41, and its consequent increased velocity, the globule 
thus formed is rolled down between the grooves in a tinished state. 
In gearing these rollers together for working, g', g!, and A! make one 
revolution simultaneously, but A! being larger in its circumference 
than g', y!, it moves faster in proportion, and it is this increased 
velocity of the periphery of this roller over the other two that tends 
| to carry the finished confectionery or other globules down on to the 
delivery tray. Sometimes the cylindrical sticks of confectionery or 
other composition have a tendency to stick in the grooves of the lower 
roller f!; to counteract which three springs are fastened to the small 
roller, marked m!; the springs passing under the roller at n,m, 21. 
The roller to which these springs are attached is geared to the roller 
A‘, making a revolution in the same time, but the rollers f!, 71, are 
| worked by a ratchet and pall, deriving their action from an eccentric 
placed on the axis of one of the lower rollers, and make but one 
revolution while the others make sixteen, thus a fresh stick is pre- 
sented to the action of the springs every time the lower rollers make 
one revolution. This arrangement is for making confectionery or 
other composition globules of a size averaging about half an inch, 
| more or less, but is capable of making them of any size, and oval or 
angular shape, more or less, if required, by altering the form and size 
of the grooves around the lower rollers. 

The improvements in making and forming the smaller kind of con- 
fectionery, such as comtits, consist in shaking them in a circular 
metallic pan, enamelled on its internal surface. This pan is fixed 
over or united toa steam chest, the steam being admitted through a 
hollow collar fitted on the shaft, on which the pan and steam chest 
work, the condensed steam or water being conveyed away by asmall 
tube, placed for that purpose within the hollow shaft. Thispan being 
made to revolve, and heated by the steam, the sugar or composition 
will be taken up by the small seeds, &c., placed in the pan for that 
purpose, and by the rolling action will be kept asunder, because from 
the obliquity of the pan they will be constantly ascending and falling 
or rolling down over the curved bottom of the pan. 











N’S MODE OF STOPPING BOTTLES. 
PATENT DATED 2Ist JuLy, 1856. 

Tuts invention consists in forming the neck of the bottle so that the 
cork shall be securely held so as to retain gaseous or volatile fluids 
without the assistance of wires or strings. 


SIMPS 





The illustration represents a section of the neck of a bottle made 
according to the improved plan. A little below the mouth a short 
internal screw a, is either cast, moulded, or turned in the glass, stone- 

| ware, metal, or other material of which the bottle is made. The 
| depth of the screw need not exceed two or three revolutions of the 
| thread. Below the screw the neck is contracted, as shown at B; this 
| recess is tilled by the cork when it is serewed down, and the screw 
} facilitates the passing of the cork into this conical part of the bottle. 
| The cork should be cut rather larger than the diameter of the neck, 
| in order to give greater resistance (when inserted) to any pressure 
| from within. The screw diflers from an ordinary V-shaped or angular 
| threaded screw, and also from the square-threaded serew, but com- 
| bines the distinctive features of both. a, a, are the sharp edges of the 
| projecting thread. ‘The spaces c, c, between the thread are much 
| wider than in an ordinary screw, and the greatest portion of this 
| surface being flat, the cork, when inserted, lies closely against the 
| inside of the neck ; at the same time the projecting thread a, a, being 
| imbedded in the cork, effectually prevents its removal by any pressure 
| from within. The angular ridges a, a, serve also to compress the 
| cork, and thereby prevent the escape of volatile matters; nor can the 
cork be removed by the upsetting of the vessel, or from any accidental 
cause, as it must be rotated two or three times to release it from the 
threads a, «. 








Tne Norru or Inpra TRamroap ComPany.—This company 


throughout the province of Rohileund and adjacent territory, con- 
necting the Ganges with the Indus, and also with the iron districts. 
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DEFRIES’ ROOF LAMPS.FOR RAILWAY CARRIAGES. 
PATENT DATED 7TH AUGUST, 1856. 

Tus invention consists in improvements in the roof lamps of railway 
carriages, consisting, Firstly, in so placing the oil vessel that the oil 
will not become heated by the flame of the lamp. Secondly, in su 
lying air to the burner by means of a band of perforated metal ; 
hirdlv, in attaching the glass to the bottom of the lamp by means of 
a ring of metal, which embraces a flange on the glass, and which 
screws on to the bottom of the body; and, Fourthly, in arranging 
the reflector in such a manner that it can be taken out (separately 
from the other parts of the lamp) when it requires cleaning. 
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The illustration shows a vertical section of a roof lamp constructed 
according to this invention. a, a, is the body of the lamp, and J, 3, 
is the annular oil vessel which surrounds the upper part thereof, and 
is supported by an external case c, which is attached to the lamp 
body d,d. The upper part of the body a and of the external case c 
of the oil vessel are closed by a lid or cover e, in order to suppy air to 
the burner. A band /‘of perforated metal is let into the body of the 
lamp, and in front of this band, and on the inside thereof, is a screen 
g, which prevents the wind blowing through the lamp, and directs the 
air to the burner, as is shown by the arrows. Air is also admitted 
through holes in the case c, and passes into the interior of the body, 
as is also indicated by arrows. The glass h is attached to the body of 
the lamp by means of a ring 7, which embraces a flange on the glass. 
This ring may either be screwed on to the lower part of the body of 
the lamp, or it may be attached in the manner shown—that is, by a 
hinge joint j at one side and a strap / at the other. In order to sup- 
port the reflector /, two wires m, m, are employed. These wires are 
attached to the oil tubes as shown, and they embrace the collar / 
formed on the reflector, but they can easily be sprunk apart, so as to 
release the collar, and allow the retlector to be removed when required. 





Tricks oF THE SMELTERS.—In the hurry of business, now so all- 
engrossing, it may not ill-become us to direct attention to the late 
fall in the standard of copper ore. | Why this is, we confess, we are 
ata loss toknow. What on earth can the crisis in politics have to do 
with the price of copper ore? ‘The smelters know and they only 
know, the barometric changes in the great copper scale; to outside 
viewers their ranges are as extraordinary as the vagaries of Saturn. 
This curious question was solved by a Cornishman (Adams), but we 
defy the cleverest Cornishman alive to unravel the mystery of 
smelters’ prices. No matter what is up, whether weal or woe, an 
excuse is always at hand Money is scarce, down goes the price of 
copper; money is plentiful, and other speculations are ascendant, 
down goes the standard, until the smelters find they outrun their 
policy, and stop such mines as Tywarnlale, and other low priced 
ore-producing mines. When their highnesses please they restore the 
standard; many struggling little mines, full of life at the high prices, 
lay out capital extensively, firmly trusting that the good time has 
come, and which trade generally would warrant, when on a sudden, 
a frost, ‘ A bitter frost, nips all their greatness in the bud,” and they 
fall, like Lucifer, never to rise again. And all this to suit the ecaprice 
ofsmelting. Do they lower the price of the manufactured article ina 
similar manner? We doubt it; indeed, we know they do not. They 
should remember the tu quogue, and * Live and let live.” An important 
change inthe “spirit of the dream” is at hand ; on all sides we hear 
that the best miners are leaving the country for Australia, America, 
&c., and smelters, as well as mine proprietors, will do well to con- 
sider the old Cornish couplet—* "Tis too late, when the squire has 
drained every drap, for the landlord or landlady to ery, stop the tap.” 
—Mining Journal. 

Tne Trovsaxptn Locomotive !—The eminent firm of R. and 
W. Hawthorn, whose celebrity keeps pace with the progress of the 
locomotive, are now building their thousandth engine. Seme con- 
ception may be formed of the progress of railways from this one 
cireumstance—that within about thirty years from the opening of the 
first passenger line, one single establishment has turned out 1,000 
locomotive engines—while Messrs. Stephenson and Co., have turned 
out even more.— Gateshead Observer. 

MANUFACTURES IN THE Viciniry or CArpire.—We are glad to 
tind that the various manufacturing establishments which promise to 
atYord employment to a large population in the north side of the town, 
are again in full activity. The Patent Coke Works of the French 
Company are again in operation, At the College Iron Works various 
alterations and extensions have been eflected by the new firm of 
Messrs. Davies and Williams, and we have seen specimens puddled, 
hammered, and rolled there, fully equal to any turned out in any part 
of the kingdom—clearly proving that bars of the first quality can be 
produced in Wales as well as in Staffordshire. For tibre and tough- 
ness they could not be surpassed, and we trust that the spirit 
evinced by the proprietors may be crowned with the success they 
deserve.—Merlin and Silurian. 
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DONKIN’S IMPROVEMENTS IN THE GLAZING OF PAPER. 


PATENT DATED 2ND Avaust, 1856. 























FIG.5. 








This invention consists in wetting paper, and then in glazing it by 
passing it between glazing rolls. 
Fig. 1 isa side elevation of the wetting machine. 


A, A, is the 
frame; B, water trough; C, C}, 


rollers clothed with felt, cloth, or | 
other absorbent. These rollers revolve in contact with the wetting 
rollers D, D!. a, a, are levers with screws, connected to the bearings 
of the rollers C, C!, and D, D1, for the purpose of regulating the 
ressure between them. E, F, and G are guide rollers for the paper ; 
I isa reel, from which the paper to be wetted is given off; and K, | 
reel for receiving the wetted paper. Power is communicated to the | 
receiving reel K, and the reel H, and rollers D, D!, and C, Ci, are 
driven by the paper and each other; to facilitate the motion of the 
rollers C, C!, they are mounted on friction rollers L, L!, The action 
of the wetting machine is as follows:—Paper having been wound 
upon the reel [1f from a paper machine, it is placed on its bearings, 
and the paper is drawn under the guide roller G, over the wetting 
roller D, under the guide roller F, over the other wetting roller Di, 
under the guide roller FE, and on to the gathering reel K. Inits 
passage over the wetting rollers D, D!, the paper becomes sufficiently 
wet, and after having been wound upon the gathering reel, this reel 
with the paper is transferred to the glazing machine, of which Fig. 2 
is a front, and lig. 5 a side elevation. Figs. 4 and 5 are side eleva- 
tions of feeding and gathering reels for the glazing rolls. A, A. is 
the frame; B a metal roll, free to revolve i: tixed bearings; C,a 
metal roll; and D, an intermediate paper roller, common to both 
metal rolls; © and ID are free to rise and fall in their bearings, and 
are pressed together by the weighted adjusting levers and rods E, FE. 
*, F, are steam or hot-air inlet and outlet pipes for heating the rolls 
Band C, which have a passage through them for the steam or hot- 
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LETTERS TO THE EDITOR. 


not hold ourselves responsible for the opinions of our 
Correspondents, } 


We 


do 


TRUsS BRIDGE 





IRON AT TARPER’S FERRY. 
Sir,—In the description of an iron truss bridge, by Mr. Wendal 
Bollman, in a late number, there is considerable violence done to 
the laws of statics, by using the rule of proportion to find 
strains on several truss rods 

He gives one simple exatople—viz , 144 lb. being hung at the 
centre of two truss rods, they would each have to beara strain of 
72 lb., or one-half, irrespective of the distance of the weights 
from the ends of the rods. 

Now I would submit the parallelogram of forces as giving a 
more correct solution of the problem. If one force, A B, be ex- 
pressed in direction and magnitude by the diagonal of a parallel- 
ogram, its components would be expressed in direction and 
magnitude by the adjacent sides A C, A D. 

I have retained the original dimensions and weight, for the 
sake of ready comparison, and applied the lines below to keep 
the figure clear, which shows somewhat different results from 
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FIG.4. 





air; /, J, are steam-tight stuffing boxes, for allowing the upper roll 
to be lowered when necessary without interrupting the flow of steam 
or hot-air. This lowering will be found necessary in consequence of 
the paper roll requiring from time to time to be turned down to renew 
its surface, whereby it will decrease in diameter. G, driving shaft, 
with fast and loose pulleys g, 7 , and having keyed to it the toothed 


| pinion H, which gears into and drives the toothed wheel I upon the 
| axis of the lower metal roller, which by frictional contact drives the 


paper roll, and this in its turn causes the upper metal roll to rotate. 
The rods connecting the upper lever with the weighted lever are 
furnished with adjustable screw connexions, as shown at K, to allow 
of the lowering of the top roll, as before mentioned. A, A, Figs. 4 
and 5, are balance levers, supported in suitable bearings B, B, and 
having bearings for the reception of the reels K, K', carrying the 
wetted paper, and for the reels L, L', for gathering the paper after 
being glazed. From one of the reels K the wetted paper is passed 
under a guide roller r, under and over the metal roll B, and under 
the paper roll D, on to the reel LL, while at the same the wetted 
paper from another reel K! is passed over and under the metal roll C, 
and between it and the paper roll D, and thence on to the reel LA, 
According to the glaze required, the paper is sometimes passed over 
only one of the wetting rolls, and sometimes it is passed several times 
through the glazing rolls. Although the wetting and glazing 
machines are shown as two separate machines, it will be readily 
understood that wetting and glazing machines may be placed at the 
end of a paper-making and drying machine, so as to make, as it 
were, one continuous machine. In such case the web of paper might 
pass directly to and through the wetting and glazing rolls without 
the intervention of reels. 


| putting the strains ina tabular form, we find the material is not dis- 


tributed to ensure the greatest strength with least material. Thus: 
in one position 2 Bars 1 » 14 bear 33,8883 Ib. 


2 » Lx ih , 22,5888 ,, 


and in the other 


2 Bars1 ~« 13 bear 44,7777 


» ” ” 
2 ” 1 x 1; ” 38,700 ” 

2 Bars 1 «x 2 bear 51,666] ,, ” 
9 9 Q047 
2» 1x2 ,, 49,9947 ,, 





both positions 2 Bars1 « 2! bear 53,4163 ,, 


The method employed to find these values for truss-rods is to 
draw F A to D, and F A to C, and produceG A to B; then make 
BC parallel to A D, and B D parallel to A C, and height of 
bridge = 18 feet = 31,000 ib. ; 

Then A B: 31,000:; A D: value figured in diagram, and so on 
throughout the series. 

I write this as a preventive to the evils that might result 
from using a rule so inadequate for the purpose. 























the figures in the description given by Mr. Bollman; also, by Liverpool, 18th March, 1857. J. Kean. 
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HEATING FEED WATER, 
Srr,—In one of your late numbers, in reply to an inquiry from 
Mr. Childs, I suggested a simple and efficacious plan for heating 
the feed water by the exhausted steam. I now send two sketches 
ef different arrangements, which have been found cheap and easy 


EXHAUST 














of application, and effectual in their working. Fig, 2 shows the 

plan I prefer, injecting the water at the bottom and taking it out 

at the top. In Fig. 1 the pipes must be laid as shown, but this 

plan does not give a clear passage for the escaping steam. The 

cases and covers may be made of cast iron, the internal pipes of 

wrought iron tubing. THos, W. WILKINSON. 
Lincoln, March 21st, 1857. 


RECTIFICATION OF THE CIRCLE, 
Sin,—I reply thus tardily to a correspondent of your journal 
who has depreciated Mr. Walker's approximate rectification of the 
circumference. I feelit hardly incumbent upon me to interfere, for, 
firstly, I was merely an organ for giving publicity to the problem 
and unacquainted with the originator’s earlier designs; and, 
secondly, had never seen or possessed the communication of 
“W. E. W.” in the Birmingham Daily Press which “Old 
Engine” wished me to produce ; but, as the latter person writes 
under a fictitious name, and it is impossible to disabuse him 
privately of any erroneous notions respecting my own unim- 
portant share in the investigation, allow me now publicly to 
disclaim any fraction of credit; the functions of Sir W. 
Hamilton and myself have been simply those of verificators of 
the numerical calculations which “ Mr. Walker” suggested to 
us, the latter gentleman, who is identical with “ W. E. W.” of 
| the Daily Press, being from first to lact solely responsible for the 
| combination of lines producing so very close a concurrence with 
the true length of the cirenmference, \1.d having merely sought 
our aim to solve analytical diffienlties beyond his perfect mastery. 

“Old Engine” is evidently a man of a wmen, but polemically 
disposed. He objects to the term “ rect ication of the circle” 
as applied tosuch problems ; it has, howev+’. been thus used (and, 
I believe, correctly) for the last century to designate similar 
attempts at approximations : but were it « therwise I have dis- 
tinetly stated the object of the paragra;h, viz, “ when the 
diameter is described upon paper, to draw straight lines whose 
sum shall xear/y equal the circumference,” and in calling the 
result an empirical formula, ie., a formula obtained partly by 
theory partly by experiment, partly by ingenuity and partly by 
a happy concatenation of circumstances, I have plainly indicated 
it to be a practical approximation and not a theoretical equi- 
valence, 

After this it seems to me that “Old Engine’s” minute dis- 
section of the motives which had led to the choice of the lines 
was needless, and that complaints respecting the assumption of 
the ratio 3°14159, or respecting the trigonometrical demonstra- 
tion, were neither important nor pertinent. 

Without entering fully into the history of this problem which 
has so long attracted the attention of the world, I may remark 
that it is well known to mathematicians that the circumference 
is incommeasurable with the diameter, it is also known that by 
no common or Euclidean geometry we can ever prove a straight 
line to be equal to the curvilinear circumference, and, therefore, 
to expect this capability in Mr. Walker is absurd; but it has 
never been shown that the sum of incommeasurable lines such 


as a/» 7 a/s Af s80. may vot exactly equal the 


incommeasurable curve, nor that it is impossible to draw by 
geometry a line precisely equivalent to any are, for the contrary 
may be rigidly demonstrated; upon these two last facts then 
rests our hope of ultimate success. 

Mr. Waiker’s plan, consequently (as also those of Mr, Schwra- 
row and of “ Old Engine” himself), consists in drawing by geo- 
metry and summing by symbolical calculus several such incom- 
measurable lines, their formula producing results respectively 
3°14143, 3 14626, and 314433 times the diam., the discrepancy 
between these aggregations and the true periphery of the circle 
being legitimately demonstrated by the higher mathematics to be 
a ni and - part of the diameter, thus it 
will appear that Mr. Walker obtains far greater exactitude, while 
the two other contributors claim greater simplicity of geo- 
metrical construction. 

Upon these respective results now placed before them your 
readers will pass verdict, and not upon the crude and discarded 
ideas of any one of the contributors six months ago. 
While blaming “ Old Engine ” for distracting our attention from 
the main purport of the question, by referring us to the bygone 
and imperfect efforts of a tentative discoverer, instead of aiding 
him and the scientific world by suggesting farther simplifica- 
tions or corrections, we are, at the same time, indebted to him 
for his general remarks, for his careful delineations of the 
figures, and for the accurate numerical computation of the sides 
of the triangles, which last I perceive completely corroborates 
my calculationse 

Among other correspondence which my letter has elicited is a 
communication from the “ Astronomer Royal” objecting, not to 
the simplicity or exactitude of the result (which was the point 
whereon I invited comparisons) but to the utility of the plan. 
This is not remarkable from so accomplished a theoretician, who 
hae to deal with distant celestial orbits, none of which are true 
circles, and who may have considered the question as one of the 
infatuations of our grandfathers, but our practical draughtsmen 
in this land of wheels and cylinders will not all agree with him, 
and will hold that a graphical solution is frequently more conve- 
nient, as also more true than an analytical calculation ; I can only 
vouch personally that I have recently found “Mr. Walker's” 
construction very serviceable in the formation of cycloidal 
waves designed for an optical apparatus. when the 7 : 22 ratio 
was too inexact, and the graduated scale of inches waa inap- 
plicable for my purpose. ; 

I may add that Mr. Walker's perseverance has now contrived a 
slight alteration in his diagram, by which, he assures me, thath s 
error is diminished to 1-100,000th part of the diameter If other 
students in science of ampler meaus and higher education would 
follow out this line of inquiries, with his pure love of know- 
ledge, and without deigning to sneer at the want of logical pres 
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cis‘on in the language of a humble but meritorious pioneer in 
the field of labour, if they will grapple with the thing and 
not cavil at its name, I am persuaded that ere long we might 
evolve not merely an absolute correctitude, but might discover 
new principles of investigation, which would subdue this hitherto 
impracticable problem, and conduct us to higher fields of 
research. BurrorD GIBSONE. 
Queen's College, Birmingham, (Mathematical Professor.) 
Engineering Department. 





REPATENTING OF OLD INVENTIONS. 
Sir,—1 shall feel obliged if you will allow me to offer an obser- 
vation or two upon an article which recently appeared in your 
paper, entitled “Repatenting of Old Inventions,” and which 
reflects somewhat injuriously upon the claims of my late father. 

I am quite ready to admit, Sir, that the publication of the 
specifications of old patents previously inaccessible, or nearly 
s0, has shown that many inventions which have proved in 
practice to have been of high importance to the country, have 
been to a greater or less extent anticipated in some of their 
essential features by previous inventors. 

But, Sir, while this fact is beyond question, it must be remem- 
bered that since it is extremely improbable in most, if not all 
early instances of this kind, that the re-inventor knew anything 
of the existing parchments, some more than a century ago, the 
discovery of such documents can have but little or nothing to 
do with the actual merit of the man who brought forward such 
improvements, and carried them out to great results. If there 
were any doubt allowed to remain upon this point, then there is 
not a man, living or dead, whose inventions have brought honour, 
wealth, power, or any other benefit to his country, for whose 
fame we must not tremble. 

But, Sir, I should wish it also to be understood, that although 
the process patented by Mr. Onions in 1783 in a great measure 
resembled my father’s puddling process, yet there were differences 
of a very important character between the two, which deserve 
to be pointed out, since they do away with that exact resemblance 
which at first sight appears to exist, and show that what Henry 
Cort patented in his latter patent was by no means identical 
with the process of Mr. Peter Onions. I will not stay to pomt 
out minor features of the arrangement patented by Onions, 
which formed no part of my father’s invention, but mention 
at once the fact that, while Onions blasted air through his 
furnace fires, and describes a method of arranging pipes for the 
purpose, my father used no blast whatever, but expressly says 
that the whole of his method may be completed “without 
requiring any blast by bellows or cylinders, or otherwise.” This 
is an important distinction, and one which probably will serve 
to account for the fact that no opposition was ever offered by 
Mr. Onions to my father, and that Cort’s process gained uni- 
versal approbation, while the other was abandoned in 1789, I 
have also other reasons for stating that the blowing up of a blast 
through fires immediately connected with, and adjacent to, the 
molten iron was a detrimental and erroneous practice. Then 
again, Sir, it must be recollected that the lump of iron taken 
from the furnace was to be worked by Mr. Onions under forge 
hammers only, whereas by my father’s method it was to be 
passed through the grooved rollers, by which means the scoria, 
&e., was got rid of far more effectually than by hammering only, 
I am aware that the grooved rollers were a distinct invention, 
but what I wish to be understood is, that Mr, Onions’ invention, 











-as it stood, if repatented by a person twenty times over, would 


never have brought fame to himself and riches to his country. 

The truth is, my father has the sole claim to the merit of 
having made and developed a set of improvements in the iron 
manufacture which, by their combined use, and by the practical 
skill and the liberal capital which he brought to bear upon them, 
rescued the iron trade of Great Britain from almost total 
extinction, and raised it far beyond that of all the rest of the 
world combined,—results which have elicited the admiration of 
the nation, and obtained from the press of this country a more 
spontaneous and more general expression of feeling than the 
claims of any other inventor have ever elicited. 

I have omitted to state that the general and vague observation 
of Mr. Payne, in his specification of 1728 (129 years ago), 
although containing a glimpse of what followed from my father 
in 1783, falls so far short of the elaborate and essentially prac- 
tical description given in his specification, that I do not fear any 
misconception respecting it, particularly when I remember that 
no beneficial result, whatever accrued to the country, until the 
inventions of my father were made and introduced. 

Fleet-street, 19th March, 1857. Ricuard Corr. 





BRIDGE OF BOATS AT CALCUTTA, 
Sin,—The article headed “ Bridge of Boats across the River 
Hooghly at Caleutta,” in your impression of the 20th inst., is 
somewhat inaccurate as to the existing communication between 
Howrah and the “ City of Palaces,” and I beg, upon the plea of 
a residence, diversified by wanderings in the upper and lower 
provinces of Bengal, to make the following observations. 

With respect to the establishment ofa ferry, there are already 
two steam ferry boats, the Gunga, and Jumma, daily plying 
between the Armenian Ghit and Howrah, adjoining the railway 
station. These ferry boats have been at work for some years. 
They are constructed with a single paddle wheel in the centre 
of the boat, driven by a pair of horizontal engines, one on each 
side, the boilers and engines being on deck. These boats are 
generally crowded, three to four hundred passengers being con- 
veyed at a trip; they commence at an early hour in the morning 
(as indeed everything does in India), and continue rt nning 
throughout the day until dusk. Palkis, horses, buggies, &c., 
are also ferried across at moderate prices. The fares for 
passengers ere, European and native Christians, one pice (14 
farthings English) and other natives half a pice. 

These ferries ply daily during the monsoons, which prevail 
from June to November, and also despite the much magnified 
“bores,” which rush up the river with intense power during 
February, March, April, May, September, October, and Novem- 
ber. The only delay I experienced in crossing to Howrah was 
at the time of a very heavy bore coming up, when we lay 
securely in the middle of the river for half-an-hour, until the 
fury of the head of water had expended itself upon the banks ; 
the light craft, such as dingies, hurriedly putting off from the 
shore, and standing out in the river, where they ride quite 
safely during the up-passage of the most violent bores. 

But as another step in the direction of increased communica- 
tion, arising from the great traffic brought into action by means 
of the “iron road,” the railway company has had constructed 
two iron steamers, to ply between the Calcutta side and the 
terminus at Howrah Ghat, in connexion solely with the line ; 
one of which was ready to commence running when | left there 
in March, 1856, and the other has since got to work, 

With respect to the construction of a solid bridge, I believe 
there would be none. More than 23 years have elapsed since 
Colonel Goodwin first urged the expediency and facility of bridg- 
ing the Hooghly; plans were got up, estimates made out, but 
no response upon the part of an always supine Government and a 








supiner European community. Why was the project allowed to 
slumber for nearly a quarter of a century ? Simply for the potent 
reason that the Europeans in India look upon that country only 
as aland of sojourn; their residence there but as a voluntary 
exile, until having accumulated a few lacs of rupees, which are 
to be got rid of pretty freely, together with sundry ailments 
which are not to be got rid of at all, “Ho! for England!” is 
their cry ;—for that land which all are pining to return to, from 
almost the moment of their first landing, What interest can such 
a people, actuated by such motives, have in assisting to consoli- 
date and improve the mercantile and social conveniences of such 
a country? Echo answers—none ! 

In the latter end of the year 1855, a letter from the late Mr. 
Rendel, the consulting engineer to the East {Indian Railway Com- 
pany, appeared in the Calcutta Englishman, in which he re-opened 
the long-sealed question of bridging the Hooghly, upon the plan 
of the Britannia and Conway bridges at home, proposing, at the 
same time, to send out his sun to superintend the necessary pre- 
liminaries, such as getting borings, &c, ; but, somehow, that pro- 
ject has, like Dickens’ immortal fat boy, gone to “sleep again.” 

The precursor of a bridge over the Hooghly must be a liberal 
importation of that perisheble quality in India, energy, with a 
dash of go-a-head-ism ; yet there is now some good reason to 
expect that the newly created demand for additional means of 
transit, and the desirability of having a goods depot on the 
Calcutta side may be answered by what may ultimately assume 
the shape of a stern reality, a bridge “in all its iron garb con- 
fessed.” 

As to the proposed “ bridge of boats” and its practical diffi- 
culties, any criticism would be foreign to my purpose; my 
object being simply to correct false impressions from personal 
experience and facts gathered upon the spot. 





JOHN JAMES. 





35, Beaufort-street, Chelsea, March 23, 1857. 

{Our correspondent waxes wroth in some parts of his letter 
against the views expressed in our article on the Bridge of 
Boats at Caleutta, published last week, which wrathful portion 
of bis letter we have taken the liberty to omit. For his facts 
we thank him, but at the same time assure him that there are 
many persons who like himself have visited the spot, but who 
have not laid so unruftled as he appears to have done, in the 
iniddle of the stream, for half-an-hour, waiting fora “ bore.” 
We are quite aware that means of crossing the Hooghly exist at 
the present time, and are glad to find that our correspondent 
thinks with us that at least those means may be improved ] 

COATING TANKS—SOLID AND MOLTEN METALS— 

BOYDELL’s ENGINE, ETC. 
Sir,—In reply to Mr. James Davis, I would suggest that a 
paint, made of Fuller's earth, with boiled linseed oil, be laid 
over the sides of the tank. 1 have no doubt this will 
answer the purpose, and will prevent any discolouration of the 
water, if the paint be allowed to dry before the water is 
admitted. 

I look to the circulation of the hot metal as the reason why 
a piece of cold metal does not sink in molten iron. The con- 
traction of metal in cooling is well known, and cannot be 
brought to explain the above fact. Again, the pores of cast iron 
are too close to allow of the theory of “ L. C. E.” Perhaps some 
of your readers, who are ironfounders, will try at what relative 
temperature the solid and molten metals unite, as it were, as I 
have found the solid pieces in a spongy state at the bottom of 
the ladles, after pouring off the molten metal, when they have 
not been visible at the top during the process. 

In steam culture you seem to give preference to the traction 
engine. Mr. Fowler claims perfection for his plan; but as 
special apparatus is required on a farm, which is not in every 
day use, [ am inclined to think the “Steam-Horse” will super- 
sede his plan, though it deserves much praise. This “Steam- 
Horse” must, in its use, supersede the living animal to a great 
extent ; its power being derived from the mineral products of 
the country or refuse wood ; in the latter case utilising much of 
the vegetable produce of the land. The quantity of food re- 
quired for horses now used for agricultural purposes is almost 
incredible; but the use of Boydell’s engine would allow the 
stock being decreased. 

Boydell’s engine must be viewed in two lights ; firstly as a 
power for dragging implements, whether ploughs or other appa- 
ratus; and secondly, as a locomotive pro. tem. : and as a fixed 
or portable engine, self-propelling. In this latter capacity I 
look upon it as effecting its greatest good—moving its own aux- 
iliaries for ploughing or cultivating from place to place, and 
then fixing itself, and becoming for the time essentially a fixed 
engine, moving ploughs, & on Fowler’s, Smith's, Williams's, 
Fisken’s, or any one else’s plan, as in the former case the 
weight of the engine travelling over the land may be deemed 
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injurious. 

The rotary cultivator has many friends, but pending the ad- 
journed discussion before the Institution of Mechanical Engi- 
neers on the subject of cultivation by steam power, when, 
doubtless, all parties will be well represented, it would be in- 
vidious to offer an opinion. 

The subject of steam cultivation has been now for some time 
before the public, but for the first time before a committee of 
practical engineers, and I hope that they will fearlessly give 
their opinion on the mechanical questions that arise, without 
favour, or without considering the mere general outline of the 
inventions, It is with detail that they have to do, not to 
announce new theories, but to consider facts, and any opinion 
expressed, instead of prejudicing the plans of those who have 
given their time and capital to the perfection of their ideas, 
should rather assist the originators, and by the hints so dropped 
stimulate them to further exertion. 

The endless railway will add another slave to the property of 
planters—willing and effective—a black slave, of white and tree 
parents—an investment with quick and sure returns—simple in 
application, mechanical in its details, it finds a proper place in 
your esteem, and your remarks are in perfect accordance with 

A GRADUATE. 





the ideas, however presumptuous, of 

COATING IRON TANKS. 
Str,—Having observed an inquiry in your valuable journal of 
Friday last as to what is the best coating for iron tanks for the 
purpose of preservation, I beg, in reply to Mr. Davis, to inform 
him that a composition patented by Mr. Cook of Glasgow has 
been found very successful. Arcu. C, CURRIE. 
Glasgow, 25th Mareh, 1857. 


THE ATTRACTION OF GRAVITATION, 
Sirn,—Mr. Elliott says I seem to confound electricity and heat, 
and states, “ Certainly they are not the same” I did not state 
they were the same any more than steam and water are the same, 
though one isa modification of the other. Now, that heat and 
electricity are modifications of caloric in different states, I have 
adduced some proofs, and can produce many more; but these 
will become more apparent as I proceed in my explanations of 
mapy interesting phenomena of nature, should you kindly allow 














me space todo so. The most concise explanation I shall now 
give is the following very simple one, viz.:—When caloric, or what 
chemists and such men as Newton, Lavosier, and M. de Laplace 
call the matter of heat, infuses itself into the pores of substances 
so as actively to disarrange the particles thereof, and, as it were 
rend them asunder, heat will necessarily be manifested ; when, 
however, caloric disengages itself from the pores of substances 
without entering into new combinations with other matter, but 
merely, by its attractive power for all kinds of matter, floats about 
the surface of bodies, then it is that it becomes electricity, and 
assumes its electrical functions. For instance, if the caloric of 
matter could be suddenly abstracted, we should have the electric 
lightning flash, and the attraction of cohesion would necessarily 
be as suddenly destroyed. The rupture of Prince Rupert's 
drops, and the sudden liberation of caloric in the firing of gun- 
powder illustrate this, particularly of the patent Maresfield gun- 
powder, which is called electric, and which is sail truly to 
deserve the title (see Mechanic’s Magazine, pages 512 and 514, 
Saturday, Nov. 29th, 1856), 

Notwithstanding what Mr. Elliott may state to the contrary, 
I think very few natural philosophers will join issue with him 
that heat, electricity, light, or magnetism have no materiality. 
Will Dr. Faraday support such an assertion? I believe not. 

The pungent sensation of the electric spark, the smart blow 
which accompanies the shock, the vivid line of light which 
marks its course, the varied sounds which attend its passage 
through the air, and the irresistible fury with which it bursts 
asunder the densest textures, all indicate a material agent. 
Were it possible for the sun, or the earth to hold in solution 
very much less caloric than they now hold, I believe no 
astronomer of any note would maintain that their densities 
would not be greatly increased. Electricity must, therefore, 
necessarily occupy space; for as I have before, I trust satisfac- 
torily proved to every candid and impartial inquirer that caloric 
assumes its electrical functions through difference of tempera- 
ture, any attempt to weigh it must, I feel fully convinced, 
prove exceedingly futile, for it conveys both the property of 
weight and lightness to matter, as exemplified by the attraction 
of gravitwtion and capillary attraction, both of which spring 
from the same cause. 

I have not read De la Rive’s book, I have, however, read a 
page of the book of nature, and I would seriously recommend 
Mr. E. to commence reading it also. He will find it so full of 
beauty and simplicity, that any notions he may be able to 

et from it he will find will not be crude. He will not find in 
t the undulatory and the corpuscular theories of light, one 
clashing against the other. 

Now, I communicated privately, about nine years ago, my 
theory of thunder-storms (which is the key to all my other 
theories), to the most eminent electrician of our day, one who 
has paid great attention to thunder-storms, and made more 
discoveries in electricity and galvanism, perhaps, than any other 
person living. He was so pleased with my theory, that he 
invited me to give hima call the next time I visited Lundon. I 
have, moreover, the satisfaction to know that my theory of 
gravitation is approved of by one of the first mathematicians of 
the day, a F.R.A.S., who long ago more than once urged me to 
publish it in some scientific publication. A very clever chemical 
ex F.T' C D., and other scientific gentlemen, have also expressed 
their approbation of my theory. If my notions are crude, what 
must those gentlemen’s be, to encourage meto pursue absurdities, 
I have, however, long hesitated to bring my theories before 
the public, well knowing the opposition new theories in 
philosophy meet with from persons who know little or nothing 
of nature and her laws, except what they have read in books, on 
which they pin their philosophical faith, without the test of the 
great experiments of nature, which are daily performed before 
their eyes, unheeded, as if unworthy of notice. I could have 
gone much further, but fear I have already trespassed too much 
on your space. W. STEEVENSON. 

14th March, 1857. 
Sir,—Mr. Elliott, as it appears from your paper of Friday, is 
not aware what “ giving out heat” has to do with conductibility. 
Now there are certain substances which diffuse or “give out” 
heat to all their parts when ove part is heated in a greater 
degree than others, because their particles of matter are denser, 
and not because they are closer together. Thus when a piece of 
iron is heated, it diffuses the heat throughout the adjoining 
parts where none is directly applied in a much greater degree 
than would a similar piece of wood, for the above reason. The 
term “giving out,” I am aware, is generally applied to radiation 
but the way in which I use it is not incorrect, as certain particles 
may certainly be said to give out heat to their adjoining ones 

Mr. Elliott should have tried the experiment with the wood 
and glass, and he would have found the glass required a longer 
tine than the piece of wood did to become “ equall)” heated, from 
the superior density of its particles. I need not say that, when 
equally heated, the glass both radiates and conducts by far the 
greatest amount of heat 

According to what your correspondent says, a bar of iron and 
of wood ought to become red hot simultaneously. As, however, 
more dense substances are longer in becoming hot than less 
dense ones, 80 when they are heated they diffuse heat ina greater 
degree. I repeat that the immense heat of the sun is proof of 
great density, or lesser density (greater, however, than that of 
any of the planets) and of its immense size ; but let Mr. Elliott 
remember that the heat may merely proceed from a body of 
ignited matter around that orb, and then the density of the 
interior and consequent attractive force would be preserved—or 
being different from terrestrial heat, would not, even if the whole 
body were a mass of ignited matter, suspend the power of attrac 
tion Ifthe piece of paper or any other substance were as dense or 
denser than the material in which the water is placed, it will be 
repelled from its sides, and this would be found upon trial. 

I say, therefore, that after a certain limit, which is very small 
and would not signify in the case of worlds, bodies of greater 
mass attract thove of smaller, because they are (taken as a 
whole) of greater density. I have before tried to prove that in 
the case of a sphere, its density must increase towards the 
centre. But if it were possible that a sphere could exist, having 
the same density throughout as the materials which compose its 
crust, the central part would exercise no attraction upon the 
materials composing that crust. According to this, bodies of 
the same density have no influence the one upon the other, 
which I believe to be the case, nay, more, that they repel one 
another. It follows, then, that if Saturn is but little denser 
than cork, as is said to be the case, it cannot have anything so 
dense on its surface as cork, . 

It is pretty certain that comets cannot move according to this, 
or the generally received law of gravitation. J. A.D. 





Sir,—I would correct three errors which appeared in your 
impression of my last. In section 4, for “above,” read “about ” 
in 7, for “that,” substitute “as ;” and in the last, for “ new,’ 
read “mere.” As it may be thought that in experiments per- 
formed upon water, the attraction is somewhat due to that 
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agency, I would mention a few others, which seem to me to 
bear upon the subject. If a piece of cork about the size of 
a marble, and a piece of lead or iron about the size of a large 
shot be suspended near together by a fine thread (the longer the 
better), it will be found that the respective threads about the 
cork and shot are nearer together, but slightly, than they are at 
the points of suspension, and that it is the string with the cork 
attached, and not the one with the lead, which leans from the 
perpendicular. This seems to me to prove that the body of 
greater density attracts the one of less, though its mass was the 
smallest. If a piece of cork of large size be now applied to 
either, they will not be attracted by it, but may be by a sub- 
stance of greater density than the body to which it is applied. 

I believe that the reason why a body, when in an igneous 
state, is capable of attracting, is because heat, by expanding the 
particles of matter, consequently lessens the density of the sub- 
stance; thus, before the igneous rocks were formed, the density 
of the burning matter was not greater than that of the floating 
and suspended substances which surrounded our sphere ; hence, 
they were not attracted until the superficial portions became 
hardened, and the density of these parts was consequently in- 
creased. The gravitating influence is not destroyed until the 
entire (or almost entire) body is reduced to a state of fusion, 
because when a portion is heated (as is now the case), the 
density of the remainder, taken asa whole, is greater than that 
of any circumferential part. 

Heat, therefore, instead of being a “main element” of the 
cause of gravity, is, as I have tried to show, a main element of 
its suspension ; but I do not mean to say that deficiency “is” a 
main element, though it has some effect, as the colder a body is 
the denser it is fuund to be. The difference of temperature in 
any body effects it in this way. That when the relative densities 
of the relative parts of any body, taken as a whole, are “ not’’ 
greater than that of anything on the circumference of that body, 
it cannot attract. The heat then affects the density, which is 
the prime cause of attraction. 

Mr, Steevenson infers that the moon is a “ cold body,” com- 
pared to the earth ; but I cannot see what proof he gives for 
the assertion. He also states that capillary attraction results 
from difference of temperature, which Iam unable to confirm 
by any experiment ; also that in a thaw, evaporation is going on 
from the “upper to the lower regions,” which he may, perhaps, 
hereafter explain. .AD 





INCRUSTATIONS IN BOILERS. 
Sir,—Being a constant reader of your esteemed journal, I have 
watched with some interest the discussion on this subject, and I 
herewith send you a specimen of boiler inerustation which far 
exceeds in thickness anything I ever witnessed, and am quite 
prepared to hear you say the same. The specimen was taken out 
of my steam boiler last week, and I confess the question might 
be very naturally asked why the engine driver was allowed to 
neglect his duty so outrageously. An accident in the immediate 
vicinity of my establishment, which has caused much alarm, 
induced me personally to inspect the interior of my boiler, and 
to my astonishment I found it in a very bad state. It is a iarge 
boiler with two flues, and the incrustation was found adhering 
to the bottom of the flues. My engine-man is paid extra for 
cleaning his boiler, but it turned out that he was much better 
fed than taught, for he had grown so corpulent that he could 
not get inside the boiler, and trusted to a boy to clean it for 
him. I now want to call your attention to the result after the 
boiler was thoroughly cleaned and free from scale, the steam was 
kept up with nearly half the fuel and that of an inferior descrip- 
tion, which signally proves to me that what Mr. Wye 
Williams says about the deposit being a good conductor of 
heat is a complete fallacy, and I am astonished to find a gentle- 
man standing so high in the scientific world as Mr. Williams 
does propounding anything so opposed to experience. 
Pro Bono PuBiico. 

[We have seen scale of greater thickness than that sent by our 
correspondent, but think the sample is quite thick enough to 
warrant his uneasiness at the state of his boiler.] 





THE CAUSE OF THE MIRAGE, OR FATA MORGANA OF THE 
ITALIANS, ETC. 


Str, —~ My attention was more particularly directed to 
meteorology during the winter of 1841-2; I happened to be 
in company, about the latter end of February, or beginning of 
March, 1842, with the chief officer of the Mullaghmore coast guard 
station, county Sligo, Ireland; who, in the course of conversa- 
tion, stated that he had seen a statement that the Baltic Sea 
had not been frozen over during the winter then nearly ended. I 
informed him that my opinion was, from the mildness of that 
winter, that the forthcoming summer would be a remarkable 
fine and sunny one. 

The summer of 1842 was certainly one of the finest and most 
sunny summers I ever experienced, not only in Ireland, but, I 
believe, over all Europe. I recollect to have seen in the public 
prints a notice that the water of (I believe) the Rhine was 
then so low that a stone was noticed above the water level, 
which had an engraving on it, stating that it was seen simi- 
larly circumstanced once before during a very dry summer. 

I was during that summer stationed at Mount Edward, facing 
the island of Innismurray in Sligo Bay; and was amused, for 
I think about a month, with the most extraordinary optical 
delusive appearances of the mirage that could be conceived, 
which appeared on the island of Innismurray. The island is 
about four miles from the main land; the barracks at Mount 
Edward, little more than half a mile in a straight line with the 
nearest point of land to Innismurray, and perhaps about 150 feet 
above the level of the sea. Some of my men informed me that 
strange appearances were seen on the island near the shore, that 
some of the country people said we were going to have war, for 
that they could see armies moving on the island, whilst others 
maintained that the fairies had taken possession of it. The 
island had not a tree or shrub growing upon it, yet the appear- 
ances on it, as seen from the shore, and for about two or three 
hundred yards from it, were more like a moving forest than any 
thing else I could compare it to. The apparent forest of high 
trees appeared to move in regular succession with a wave-like 
motion from the eastern towards the western side of the island 
The sea had a hazy appearance near the water, and the haziness 
appeared to diminish gradually to a few feet above it. | Bomore 
rock, instead of appearing at its usual distance of eight miles 
from the shore, appeared about two or three miles off, double ; 
one image of it appeared on the surface of the water in its 
natural form, the other inverted over it. Now, it is pretty well 
known that the cause of these extraordinary appearances is 
owing to the rays of light passing through a medium whose 
density gradually varies, causing an unequal refraction of the 
rays of light: I am not aware, however, that the cause of the 
variableness of the density of the medium is known, or has been 
noticed by any one; I, therefore, feel induced to point out 
the evident cause in this instance. 

The hasy mist, the density of which was greatest next the 
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water, was evidently caused by the water having been of a lower 
temperature than that of the atmosphere, the sun’s rays having 
been absorbed by the clear water, the ordinary course of evapora- 
tion was therefore inverted, by causing a radiation of the heat 
of the atmosphere downwards, the water having been in the 
negative electrical state, and the atmosphere in the positive 
electrical state; the greatest amount of condensation would 
therefore be immediately over the surface of the water, and 
consequently the condensation would vary inversely from the 
surface upwards. On the land this state did not exist, and simply 
for this reason: the sun’s rays, instead of having been absorbed 
as in the water without again giving owt its heat, were trans- 
mitted into the upper atmosphere again either by evaporation 
of water from the surface of the ground, or by radiation of heat 
from it. 

The shore of all parts of the island of Innismurray is very 
bold and rocky, and the craggy rocks seen through the hazy 
mist alluded to, and the mist rising and falling with the waves, 
gave of course the apparent wavy motion to the imaginary 
forest; but why the pictured forest appeared to move from east 
to west I felt at a loss to account for, for I believe the waves 
of the ocean moved from the north west. On one occasion, when 
the haze appeared more dense than usual, the island appeared to 
be divided into two, the sea appearing between; I feel myself 
unable to give a satisfactory explanation of that singular 
appearance. 

Now, as to the inference I drew as to the fineness of the sum- 
mer of 1842 from the circumstance of the Baltic not having been 
frozen over, it was simply this—viz, that whenever there is 
abundance of ice in the north polar seas, it will, when it breaks 
up during the spring and summer and necessarily thaws in its 
course towards the equator, absorb a la amount of caloric 
from the atmosphere, and will consequently greatly disturb its 
equilibrium of heat, which will necessarily induce electric action 
through difference of temperature over a large area of the earth’s 
surface, and will consequently induce showery weather; hence 
the truth of the saying amongst agriculturists, that a severe 
winter is followed by a fruitful summer, 

Midland road, Derby, 

17th March, 1857. 

P.S. The summer of 1826 was an exceedingly dry one, and [ 

believe the previous winter an exceedingly wet and mild one. 


W. STEEVENSON, 





WATER GUAGES.—PATENT LAWS, 

Srr,—I thank you for your favourable opinion on my water 
guage in your Notice to Correspondents of last week, signed 
“M. M. Newport,” but am sorry to say that I am in the same 
dilemma as Mr. Rockcliffe of Liverpool, who is writing about 
the cost of taking out a patent and the necessary presen, Bran in 
London. These will necessitate my submitting to that to 
which all men without capital are bound to submit while the 
Patent Law is in its present state. 

I have another invention of great value, as an improvement 
on the steam jet, for ventilating coal and other mines, but I am 
obliged to keep it a secret for the same reason as above stated. 
I have no hesitation in stating that it would increase the ven- 
tilating power 25 per cent, with the same expense of steam as 
at present. 

1 will send you in course of a week or a fortnight a tracing of 
a ventilating apparatus for coal or mine works, which may be 
worked by a stream of water from a river or brook, in the 
neighbourhood of the pits, and which once set in motion will go 
for twenty years, without any expense or repairs. If you think 
proper to publish it you will be at perfect liberty to do so 

Rigsea, near Newport, 23rd March, 1857. M. Moroan. 

[Twenty years seems a long time for any machine to go with- 
out repairs, but as many of our readers would doubtless like to 
know how “ not to do it,” we shall beglad to publish the particu- 
lars of your invention, With respect to getting assistance to carry 
out your new gauge, we cannot undertake to advise you. If you 
feel confident about its success, it is perhaps worth while getting 
provisional protection, when you would be in a position to treat 
with persons for its use, &c.] 





VENTILATION OF COAL MINES, 

Srr,—I take it for granted that both law and humanity require 
on behalf of the workman, that coal mines be effectually venti- 
lated, that is, a sufficient quantity of air be made to pass through 
the mine, to prevent explosions from hydrogen gas, and that the 
health of the men shall not suffer from other noxious gases. The 
present mode of ventilation has hitherto, in many collieries, been 
evidently very defective. 

I give the following to the mining public under the conviction 
that it is a plain, practicable, and effeetual mode of ventilating 
mines. By this mode the engineer can have the required quantity 
of air direct from the atmosphere under his complete control, 
independent of shafts, brattices, or furnaces: can diffuse it 
through all the workings of the mine, when the men are there, 
or concentrate it at will; can have a current of air blowing in 
any particular part so strong that a man could not stand before 
it, and by the turning of two main taps he can change it in two 
minutes to the most distant part of the mine ; could blow any 
accumulation of gas out of the waste or broken, or wherever it 
might be, in a few hours. 

It is as follows :— 

To use a forcing air pump or pumps, worked by the steam 
engine (such as are used at iron works to force the air into the 
stnelting furnaces) and to convey the air from the pump by 
means of cast iron pipes, down the shaft and under the roads in 
the mine, the same way that gas is conveyed through towns; by 
these means any quantity of atmospheric air from a gentle to the 
strongest current may be made to pass through any or every 
part of the mine. 

It appears from a work by Mr. John A. Phillips, that one of 
those blast engines at an iron work in South Wales expels 
12,558 cubic feet of air per minute. 

The pumps, cast iron pipes, such as the mains and branch 
pipes, would of course have to be of diameters to suit the size 
and circumstances of the mine; there should also be taps the 
size of bore of the pipe in the mains and at the extremities, to 
change and regulate the air. Other details would doubtless 
suggest themselves to a practical minitig engineer. 

In a mine properly ventilated on this plan, it would be next 
to impossible that an explosion should take place ; but should it 
occur by breaking into any cavity of pent up hydrogen gas, or 
otherwise, it could only then be partial, and no deaths could 
take place from the carbonic acid gas, which is more fatal to the 
men than the explosion,“as the pipes being protected under the 
ground, would continue blowing, and the men would have air 
on the instant after the explosion. 

I presume the only objection to this plan of ventilating mines 
would be the expense. 

If the coal owner cannot afford the extra expense (the first 
cost would be greates!, as when a mine is worked out, much of 
the apparatus would do for another, or could be sold) let that 
extra expense be laid upon the coals, as no right-minded person 





would object to paying 2d. or 3d. per ton more for his coals, in 
order to ensure health and safety to the coal miners, 
Bishop Auckland, March 23rd, 1857. Robert Davison. 








METROPOLITAN CARRIAGE WAYS, 
Sir,—Those who know anything of the metropolis are quite 
aware that it is by no means the first to take the lead in me- 
chanical progress, or to adopt improvements. It is now, I think, 
more than twenty years since Whitworth’s sweeping machine 
was first applied to cleansing the streets of Manchester, and 
although it appears to have answered its purpose admirably, we 
still see the antiquated system of “spooning” in full operation 
throughout the metropolitan districts, I dare say few would 
eredit that there are still in existence any of those mechanical 
monstrosities, the tread wheel cranes, yet I could point out 
several of them, now, or recently, in full operation, and that 
too, in an establishment where, from its magnitude and impor- 
tance, the very best system of craneage ought to be one of the 
first considerations. 

The more immediate object of my communication is, however, 
to make a few remarks respecting the common mode of forming 
our street carriage ways which, I am quite sure, would be sneered 
at by any country tailor just elected to the office of Surveyor 
of Highways. The process seems to be to lay the pitching on 
the unprepared ground, and by packing the shallow stones 
With loose earth, or gravel, and sinking the deeper ones, to bring 
the surface to something like a fair face, then after ramming the 
whole down to fill up the interstices with grout, and, lastly, 
cover the whole with a thick coat of gravel. Now the whole of 
this system is vicious and wrong, from beginning to end ; Ist, in 
laying the stones on unprepared ground, which, when subject to 
traflic, settles unequaliy, and causes the hills and hollows in the 
surface which appear so soon after the work is finished. 2nd, 
In not having the stones more carefully gauged, so as t» dis- 
pense with under packing. 8rd, In filling up with grout, which 
never sets, and is therefore useless asa cement; and, lastly, in 
covering the surface with gravel, which is worse than useless 
(except, perhaps, to hide bad work), to say nothing of the cost 
of casting and laying on, the labour and nuisance ot grinding it 
into mud, and afterwards * spooning ” the slush away. Now, 
to form a really good pitched carriage way, I would first care- 
fully prepare the ground by filling in with good gravel, levelled 
and well rammed until brought to a hard and perfectly true 
face, of the form and curvature required in the finished surface. 
On this true and hard face I would lay the pitching stones, 
which I would have first carefully gauged, so as merely to 
require their being laid thereon, A slight ramming would 
then follow; after which, instead of the grout and gravel, 
1 would fill up the joints with a composition of pitch and tar, 
of such a consistency as to be neither semi fluid or brittle. By 
thus preparing the ground, settlement of every kind would be 
avoided, and a true surface maintained; while the pitch mix- 
ture would not only render the entire work perfectly watertight, 
but by insinuating itself whilst hot into the rough and jagged 
sides of the stones, would so firmly key them together as to 
render it next to impossible for any one stone to sink away from 
the adjvining ones, | am inclined to think, too, that the compo- 
sition, if not used too hard, would prevent much of the slipping, 
and save many a poor horse from falling. 


+» De dae 


Ramway Sraristics.—The number of railway bills in the 
United Kingdom deposited this session amounted to 130. Of the 
number 97 authorise new works, 46 by new companies with a pro- 
posed aggregate length of lines of 896; and 51 by existing companies, 
with proposed extension of lines of 574 miles. The total length of new 
lines proposed is therefore 1,470 miles, and there are in addition 40 
miles of deviation lines, and 19 projects for enlargement of stations. 
The number of persons of all descriptions employed on railways 
open on January 30, 1856, was, in England and Wales, 84,376; in 
Scotland, 1,635; in Ireland, 6,106 ; total, 105,117. The list of persons 
employed is thus divided—827 secretaries and managers, 47 
treasurers, 377 engineers, 600 superintendents, 278 storekeepers, 245 
cashiers and accountants, 1,239 inspectors and time-keepers, 2416 
stationmasters, 370 collectors of tickets, 220 draughtsmen, 8,158 clerks, 
1,866 foremen, 3,299 engine drivers, 3,382 deputy-drivers and fire- 
men, 3,335 guards and breaksmen, 2,935 switchmen, 2,044 gate- 
keepers, 2,293 policemen and watchmen, 16,008 porters, 6,407 plate- 
layers, 25,217 artificers, 54,696 labourers, and 2,832 miscellaneous. 
The length of line of railways opened at the above date, was, in 
England and Wales, 6,355 miles ; Scotland, 1,164; Ireland, 986. 
On English lines there were 2,352 stations; on Scottish, 887 ; andjon 
Irish, 224. ‘The total length of line authorised to various companies 
at the same date, but not opened, was in England and Wales, 8,140 
miles, of which 663 were then in course of construction ; in Scotland 
429 miles were so authorised, and 100 miles of it were begun ; in 
Ireland 820, of which 199 were in progress, The number of persons 
employed on these untinished and uncommenced lines was 86,478 
making a total railway population for the United Kingdom of 14 600 
individuals, 

Important INVENTION For Omnipus Proprierors,—A novel 
invention was lately introduced for the first time by the London 
General Omnibus Company, who have entertained a feeling that 
they were being plundered to a very serious extent by some of their 
conductors. They, therefore, offered a premium for an invention 
which should be a perfect check upon the conductor of every omnibus 
for the money received by him. It is one of those that is now just: 
attached to the company's omnibuses. ‘The apparatus is very simple 
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in its operation. Aflixed to the omnibus, it is seen -4 every pas- 
senger upon alighting. It contains three dials, with figures and 


hands (or pointers), and as many bells as dials. Over each dial is 
marked the amount of fare for a long, medium, or short distance, 
viz., 6d., 4d., 3d. The conductor on receiving a fare, is required to 
touch a spring in the presence of the passenger corresponding with 
the amount paid. ‘This spring strikes a bell and moves a pointer at 
the same time, so that the number of fares and their respective amount 
is registered at every transaction, and any person in the vehicle can 
see whether the conductor is acting honestly. Inside the machine 
(and accessible only to the proprietors) is another series of dials and 
indices, which show not only the number of fares taken and their 
respective value, but the gross amount taken during the day. 

Tue Graxp ArcurrecruraL Comprririon.—Workmen are at 
present busily engaged, under the direction of the Board of Works, in 
preparing the interior of Westminster Hall for the exhibition of the 
competition designs for the new Government offices to be erected 
between Whitehall and the new Houses of Parliament. This is being 
effected by the erection of a series of screens twelve feet in height, 
which are to be fixed in the centre of the immense hall, leaving a 
space on each side thirteen feet in width, in order to afford free access 
to the courts of Jaw on one side, and the House of Commons on the 
other. These screens will comprehend a total length in the middle of 
the hall of 158 feet, and divide the space transversely into three 
avenues, each thirteen feet wide in the clear. 

Tne Doyen Maits.—Copies of contracts made by the Government 
since 1852 for the conveyance of mails between Dover and Calais 
and Dover and Ostend have been printed by order of Parliament. 
According to an agreement with Mr. Jenkings and Mr. Churchward 
in April, 1854, the mails were to be conveyed at a minimum speed of 
13 knots an hour, by not less than six steamers, each being at least 
100 tons burden, and of adequate horse-power. The Admiralty was 
empowered to deduct £15 in every case where the mails were not 
landed in time for the mail train. The contract was renewed in June, 
1855, and will last till the 20th of June, 1863. 
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Tur object of this invention is improvements in machinery for 
ploughing and tilling land by steam. For this purpose two drums or 
capstans with upright or vertical axes are mounted together with 
the steam engine, which gives motion to them upon a suitable frame 


on wheels, in order that the carriage may be moved progressively | 


on the land, in place of having the eapstans and steam engine 
anchored or tixed to the land. The capstans are, as usual, worked 
by the engine so that they may alternately wind up the wire rope, 
and whilst one is being driven by the engine the other is running 
free, and unwinding its wire rope. The pulley or apparatus from and 
to which the plough or tilling instrument is drawn is moved at the 
other end of the land to coincide with the movement of the carriage 
with the engine and capstans. Or, in place of the two drums being 
on the same carriage with the engine, two carriages may be used, 
each with one upright barrel or capstan and an engine, and the wire 
ropes may be wound alternately by the drums, The two carriages 
are to be caused to move opposite or parallel to each other at the two 
headlands of the tield which is being ploughed. 

Fig. 1 shows a plan, and Fig. 2 end view, of a steam engine 
and an apparatus arranged in accordance with the present invention. 
a is the crank shaft or driving axis carrying two bevel toothed 
wheels, either of which (according to the direction the windlass may 
be required to turn, or the whole machinery to travel) takes into and 


drives the bevel wheel c keyed upon the vertical axis d, which at its | 


lower end carries a pinion e and a worm. The pinion e takes into 
one of the spur wheels / carried by the vertical axis g, g. The 
axes are in the arrangement shown made stationary, but this may be 
varied. The spur wheels f gear into each other; the axes g, g, also 
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Carry drums A, h, provided with suitable clutches, by which the spur 
wheels p, p, and drums h, A, may be caused at will to work together 
or independently of each other. The other parts of the engine are of 
an ordinary description, and their arrangement will be readily under- 
stood from the illustrations. The drums A, A, each carry a wire rope, | 
by which the plough is made to traverse the land; it is drawn to- | 


| wards the engine in a direct line by the winding of the rope on to the | 


forward drum, the other drum at this time running free, and it is 
moved in the reverse direction by means of the hinder drum A, its 
rope passing round a sheave or pulley anchored on the opposite head- 
land. After every forward and backward movement of the plough 
across the land, the clutches which engage the drums /, i, with the 
spur wheels /, f, are thrown out and the clutch i of the worm & is 
thrown into action. The worm k being thereby made fast to its axis 
d gives motion to the worm wheel / on the axis of the hind road | 
wheels, until the engine and windlass has advanced sufticiently for a 

fresh set of furrows, when the clutch ¢ is thrown out, and one of the 


clutches connecting a drum A with a spur wheel f# is thrown in, and | 
| a repetition of the operation takes place. The pulley on the further 


headland is also moved to correspond with the motions of the engine. 
In place of using a single engine and winding apparatus, two of such 
apparatus may be employed, one on each of the opposite headlands, 
and then each engine works only to draw the plough or tilling instru- 
ment towards itself, and thus only one winding drum will be re- 
quired for each engine, and the hinder winding drum may be removed. 

Fig. 3 is a side view of a tilling instrument. consisting of a series 
| of mould boards with rotating harrows working under them. 4, a, 





thereto in the ordinary manner; c, c, are coulters, one for each mould 
board ; d is the leading wheel mounted at the fore part of the frame 
a; and e, ¢, are two wheels mounted on studs at the hinder part 
thereof, and these studs are arranged so that they can be raised or 
lowered as one or other of the wheels e has to run in the furrow; 7;,/), 
72, are three axes mounted on the frame a, and having fixed thereon 
the revolving harrows g, g. The harrows on the axes f and fi run 
on the land, and the axes receive motion thereby, but the axis /? is 
driven in the opposite direction by the wheel A, over which a crossed 
chain passes to the wheel i on the axis fi and the wheel j, over which 
another crossed chain passes to the wheel / on the axis /: 

Fig. 4 is a side view, and Fig. 5 an end view of the carriage with 
disc wheels, which is employed to anchor the pulley which traverses 
along the headland. a, a, a, a, is the body of the carriage, having a 
bottom and four sides like a cart or truck, only smaller. In place of 
being mounted on ordinary wheels it is mounted on the four dises 
6, b, b, b, which cut into the land, and sink therein until the weight 
of the carriage is taken by the rollers c, c, which are mounted on the 
same axis as the discs ; d is the pulley, whieh turns on an axis firmly 
tixed in the bottom of the carriage ; e is a roller for guiding the rope; 


J is a bar passing the whole length of the carriage and fixed thereto. 


This bar has an eye at each end, to which the rope for moving the 
carriage forwards is attached. g is a roller, over which the rope 
passes. When the carriage is in use it is loaded with earth to give it 
sufficient weight. The rope for moving the carriage forwards passes 
through a pulley anchored at the end of the headland to the engine 
and winding apparatus, and is passed round a small drum, which 


‘is the ffame carrying the mould boards 4, 6, which are connected | may be placed on the vertical axis d, but which drum is not shown. 
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TO CORRESPONDENTS. 


Espata.—-At page 229, letter on the Crank, column 1, line 27, for the 
second sign X and the first sign =, read -+- and —; in line 32, for the 
first sign of + read X; column 2, line 40, for 1} read 1-16th; and in 
line 62, for n read h.—Also in the description of Hussey's Reaper, page 
204, first column, bottom line, for “ being,” read “not being,” and in 
second column, line 18, for * Dean,” read “ Dray.” 

Notice.— The abstract ef the discussion upon Mr. Armstrong's paper at the 
Institution of Civil Engineers will not be published until after the next meeting, 
when the discussion will be closed. Weare .ompelled, from want of space, to 
postpone until next week the abstract of Mr. Dresser's paper “ On a New 
Method of Nature Printing.” We have also abstracts of two valuable papers, 
the one by Professor Faraday on the * Conservation of Force,” and the other by 
Mr. Malone, on “ Photographic Engraving,” one or both of which we hope to 
find room for in our next number. 

H. C.—Mr. Boydell’s patent is for the Endless Railway only. The specification 
may be seen at the Patent Office library. 

W. T. (Clerkenwell).— We have received your letier and the accompanying 
memorial. We will reply next week. 

SaBs. —Your letter, dated February 27th, has been in type some time, but the 
diagram referred to was never received, or has been mislaid, As much space 
has already been given to the discussion of the theory of the crank, we do not 
propose to publish any more letters on the subject. 

W. G.—The report, by Mr. Abel, on Recent Improvements in the Manufacture 
of Iron, a notice of which we gave in our impression of the 6th of March, will 
be printed in the Quarterly Journal of the Chemical Society, in July next. 

F. L. M.—The postage of printed matter is 1d., if the weight of it is under 4 oz. 
Ture ENGINEER requires a 2d. stamv. If you order a stamped copy it will go 
several times through the post, without additional charge, if it be posted within 15 
days of publication. We do not know why 5d. was charged. If the postage is not 
paid at the time of posting, double rates are charged, as in the case of letters. The 
name,was corrected last week. 

R. F. B. H. (Bury).— We hope you have kept a copy cf your questions. Our 
answers are:—Ilst. Yes. 2nd. Yes. 3rd. More or less safe in proportion to 
the ability of the applicant. Ath. No further fees, if you get a stamped form 
at first, costing £5; unstamped forms are sold for the use of those who like to 
fill: them up, and then forward them to an agent or friend to complete the 
business in London. 5th. The £10 includes the fee to the Patent Office, and so 
does the £8 sometimes named by advertising agents, 6th. Coryton's Patent 
Law, published by Sweet, Chancery-lane, 18s. There are several inexpensive 
works on the same subject, which might answer your purpose. Spencer's 
“ Advice to Patentees” is a useful treatise. The price, we think, is 5s. 

A. A. (Birkenhead).— Your remarks relative to the diving apparatus are no 
doubt correct, but we do not think any misapprehension could arise from the use 
of the word “ density” in the paper referred to, as no one supposes portable 
stoves to be taken doin in diving bells. We do not know to what letters your 
concluding remarks have reference. We are always disposed to publish any 
useful letters, and to publish them in full when possible. We shall have no 
objection io publish yours of the 18th, if desired. 

. H., Jun.—As your experiments are rather desperate, viz., first to fill a 
red hot boiler with water, and after that to explode 2,000 cubic inches of 
gunpowder in it, our “ representative” respect*ully declines your kind invi- 
tion to be present. We shall, however, be glad to hear the results, if any 
one lives to give them to us. Since writing the preceding we have receired your 
letter, which we will reply to next week. 

T. C. O. (Birmingham).—T7he number of passengers given in the report is, 
doubtless, an error. It was noticed in the article on United States Railways 
Construction, at p. 212. 

SyrHon (Hexham).-——We have received your letter, but cannot understand how 
you propose to remove the gas without moving the whole quantity of air in the 
mine, which is what has been already proposed. 

A. B. C.—You had better advertise, and give full particulars of cost, &c. 

Cc. C. (Berks).— The machine you mention has not been patented. It is just 
possible it may have been regutered, but it 1s not at all likely. Registration is 
only suitable for designs, and we do not think it would protect anything of the 
kind you speak of. 

Op Enorwe.—FYour letter on “ Molten and Solid Metal’ is in type, and will 
appear next week, 


_— 





BAINES'’S PATENT HOIST. 

(To the Editor of The Engineer.) 
Sm,—In reading your Journal of March 13th, we were surprised to find 
an eulogium upon the advantages of an improved hoist for warehouses, 
sotton mills, &c. &c., patented by a Mr. Hugh Baines, of the city of Man- 
shester, architect ; we having made hoists exactly on the same principle 
you so correctly described for the last ten years. When we first introduced 
his improvement the cost of patents was high, and as we did not expect 
get remunerated, the invention was made public property. This 
sing the case, Mr. Baines can have no claim to protection by patent. 

WOOLSTENHULMES AND RYE. 
Lower Moor Iron Works, Olcham, March 18th, 1857. 


MEETINGS NEXT WEEK. 

INSTITUTION OF C1viL EnoineErs, Tuesday, March 31st, 8 p.m.—Renewed 
dscussion “On High-Speed Steam Navigation, &c. ;” and, if time permits, 
a Paper will be read “On the Permanent Way of the Bordeaux and 
Bayonne Railway, across the Grandes Landes, by Mr. F. R{Conder, A.LC.E, 

Society or Ants, Wednesday, April 1, 5 p.m.—‘“ On the Trade, Habits, 
and Education of the Street Hawkers of London,” by the Rev. W. Rogers. 
On this evening the Earl of Shaftesbury will preside. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four lines and under 
is half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, MR. Bexnarp Luxton, Engineer-ofice, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tur Enoiger, 32, Bucklersbury, London, 
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NOTE BOOK. 
EXPLOSIONS IN MINES. 

THE dreadful series of mine accidents that has kept us in a 
state of alarm and apprehension for months past, has been 
at last crowned by a catastrophe of stupendous magnitude. 
The sorrows and sufferings resulting from former disas- 
ters sink into insignificance when compared with the 
frightful effects of the Lund Hill explosion. We do hope 
that some preventive measures will now be adopted. 
Surely there must be resources that humanity may call into 
exercise whereby this fearful waste of life may be pre- 
vented. The first impulse was to lay the blame on the Go- 
vernment Inspector. We last week showed the injustice 
of such a course. We now propose more fully to consider 
the causes that are at work in these fearful accidents, and 
the remedies which in our judgment ought to be adopted. 

The immediate cause in nearly all colliery accidents, as 
in that at Lund Hill, is the neglect of proper precaution. 
In this case there was firstly a neglect of ventilation. The 
current of pure air was not carried near enough to the 
workings. This the colliers knew. The indications of the 
presence of explosive gas were unmistakeable, and that 
they were so was notorious amongst the men. And yet, 
with the infatuation of men intent on self-murder, they 
disregarded all warning, persisted in using naked eandles, 





and—the fearful result followed. This is no singular or 
solitary case. It is, indeed, but a repetition of what has 
happened almost monthly for a long time past, only with 
the dreadful difference of an immensely more fatal result. 
It is clearly a fact that our colliers, in spite of every 
warning, with the full knowledge of the imminent risk they 
run, will use naked candles, or smoke tobacco, or do some 
other thing which must result in devastation, ruin, and 
death. It may be true that the tremendous catastrophe 
that has just overtaken. them may act as a warning for a 
time—a short time. Nay, it ‘may result in a panic that 
will deter many from pursuing their labour for a time. But 
all this will be temporary. It results from the very same 
mental causes which are at the root of the accident. The 
weaknesses resulting from undeveloped intellect, like the 
peculiarities of a provincial dialect, run in pairs. Each one 
stands in distinct correlation to its fellow. The mind that 
disregards reasonable warning, is the mind, too, that 
becomes panic-stricken by an inadequate or purely imagi- 
nary cause. 

Whatever may be the immediate causes of mine acci- 
dents as a rule, we confess we remotely refer them to the 
ignorance of miners. Of course. there are exceptions, but 
we speak generally, and, we are persuaded, run no risk of 
effectual contradiction. A careful analysis of nearly every 
case that occurs must confirm .our conclusion. A slight 
personal acquaintance with miners will corroborate our 
statement as to their ignorance—ignorance in the majority 
of cases bordering on brutality. A mining district 1s not 
more unattractive, from the.general aspeet of coldness and 
repulsiveness: which nature there generally wears, than 
from the roughness of the manner and the uncouthness of 
its people. ‘There is something in the very nature of the 
employment of the miner to foster all this. Shut out from all 
that is lovely and exhilarating in nature, condemned to 
labour constantly in filth and darkness, his person covered 
with black soil, crawling like the worm, rather than erect as 
a man, whilst he wields the pick in some shallow bed of coal, 
forced to abandon all that is refining and elevating, is it 
any wonder that the miner is the most brutal of men ? 
The wonder would be if he were not. ” 

In asserting that he is so we are but uttering knowledge 
resulting from personal observation. But a few months 
ago, at the invitation of a large coal-owner, who has for 
many years done all that active philanthropy could do for 
the elevation of his men, we attended the opening of a 
Mechanics’ Institution, set on foot exclusively tor the 
benefit of the colliers. We then witnessed scenes which 
quite astonished us. For example, after the public tea it 
was intended to provide each with dessert. Intended, we 
say; for, though stalwart waiters were employed, and 
though they resorted to carrying everything high over 
head, yet in every case the fruit always vanished before it 
reached the tables. Loud peals of laughter greeted the 
successful depredators, and at last the idea of furnishing 
collicrs with a dessert was abandoned as perfectly impos- 
sible. All this took place in a literary institution, in an 
audience composed doubtless of the pick of the collier 
population, and immediately under the eye of the proprietor, 
the parson, and the notabilities of the district, who were 
sitting on a platform in the middle of the room. “If these 
things be done in the green tree, what shall be done in the 
dry ?” 

Puring the recent strike in the coal districts events oc- 
curred under our observation showing the inveterate bruta- 
lity of these men. It was no uncommon thing to sce 
twenty men, yoked to a cart like bullocks, drawing some 
dignitary°of their own selection, who lorded it over them, 
whip in hand, and who dispatched an army of beggars on 
either side to collect alms, of which he was the depositary 
for the time, and which, we presume, werr intended to 
supply the wants of starving families at home. For though 
the collier can earn good wages, he is an utter stranger to 
providence generally, and his good wages seem only to 
give him opportunities for gratifying and confirming his 
brutal propensities. We say can earn good wages, for it 
is a fact that if he sees coals getting plentiful, and a chance 
of prices falling, he will not do more than half or quarter 
work. He prefers earning small wages at high prices, to 
getting large remuneration in the ordinary way of supply 
and demand—another proof of his low mental condition. 

The only cure for all this is a proper education. We 
want something like the factory half-time system applying 
to mines. Children ought not to be allowed to work in 
mines under a proper age, unless regularly attending school 
half time. Nay, we much question whether more than 
this ought not to be done, and whether an educational test 
ought not to be applied to all who are after a certain date 
allowed to descend the shaft. Unquestionably the reasons 
that hold good in the case of the factory, hold with 
increased force in relation to the mine. They are propor- 
tionately stronger as the danger of the employment is 
indefinitely greater. They are stronger, inasmuch as every 
man in the mine may by ignorance or carelessness sacrifice, 
not only his own life, but the lives of all his fellows besides. 
They are stronger, inasmuch as countless instances prove 
that nothing short of an intelligent perception of danger 
will lead the miner to take sufficient precautions against it. 

We are aware that many mine proprietors are anxious 
for some legislative enactment to secure all this. An agi- 
tation has for some years been going on in respect to it, 
but, we believe, it has hitherto been fruitless The 
furthest step we have yet heard of has been a conference 
between inspectors and proprietors. We would urge upon 
the Legislature the duty of immediately establishing half 
time mining schools at least. As the Inspector cannot be 
ubiquitous, the only way to secure life and property is to 
make education and intelligence his allies. So, the safety 
which he cannot ensure —_ by this alliance, be secured 
to a branch of industry which is second to none in its 
bearing on our national progress and prosperity. 


EXHIBITIONS OF INVENTIONS. 
THE ninth annual exhibition of inventions of the Society of 
Arts was opened to the public on Monday last. In another 
column will be found a notice of some of the chief novelties 
in the mechanical ahd manufacturing arts whieh have been 





brought to light during the past year. Amongst them 
will appear, as might very naturally be expected, a great 
number of inventions of which we have already given 
detailed accounts ; at the same time models of machinery, 
and actual samples of new products, speak with so much 
greater force to the understanding than any descriptions 
can be made to do, that the fact of the existence of all the 
things exhibited being known would not, in scarcely any 
degree, render an exhibition of them less interesting. 
Again, there are many persons who would cither from want 
of sufficient concentrative power or from dislike te investi- 
gate mechanical or other inventions, allow the most 
curious invention to pass unnoticed, except it be brought 
before them in the palpable shape of a model which they 
can turn round, or.a specimen which they can take in their 
hands and examine. To such persons as these, therefore, 
exhibitions like those got up by the Society of Arts become 
absolutely necessary, if inventions are to be at all gene- 
rally understood. 

We are induced to make these observations, as at first 
sight some disappointment may be felt, especially by our 
readers, in not finding in the present exhibition any great 
number of things with which they are not already more 
or less acquainted. Accustomed as we are to scan over all 
the patents as they are specified, we yet feel considerable 
satisfaction in going through the Society’s room. and seeing 
as it were our.dreams realised ; and considering the difficul- 
ties we know to exist in bringing into successful operation 
or into actual being, inventions of even the simplest kind, 
the pleasure we experience in the sight of practical working 
models or real samples of new products, may not be less 
than that of those who, in viewing such models or samples, 
become, for the first time, aware of the existence of the 
inventions of which they are the result. 

We have much pleasure, therefore, in calling attention 
to the present exhibition, and in congratulating the council 
of the Society of Arts as well as its efficient officers in 
having got together so seemly a collection of inventions of 
the past year. It must be recollected that. on the present 
occasion the Society have had to contend with two very 
powerful rivals, viz., the Crystal Palace Company, and the 
Commissions of Patents on account of the museum at 
Kensington. The space which is afforded in these two 
buildings for models is unlimited, and the applications for 
them having been made for some time past has, so to speak, 
used up whatever models many inventors possessed, and 
this has told to some extent upon the collection which 
would otherwise have been made by the Society of Arts. 
Few persons have more than one or two models made of 
any invention, and as they have to a great extent availed 
themselves of the offers of the Crystal Palace Company and 
the Patent Commissions, we are almost surprised to find so 
good a collection as the one now under notice. 

We may, doubtless, attribute the success in this instance 
partly to the very favourable locality in which the Society 
of Arts, exhibition is,held. Where one person can spend 
the time to go to Sydenham or Kensington, at least tifty 
would step into the Adelphi, supposing their only object be 
to see a certain model or sample ; and this convenience of 
position operates upon the exhibitors as well as upon the pub- 
lic. It may be that, when the collection of patented inven- 
tions shall have been established some little time, we shall 
get more accustomed to the neighbourhood of Kensington, 
but at present, whenever we are referred there as to a place 
easy of access, in order to examine a model or any thing 
else, it fairly makes us gulp—we cannot swallow it. It is 
like a giant pill which we know will do us good if we can 
only get it down, but for the life of us we cannot do so. 

There is something about the neighbourhood of Charing- 
cross Which makes it appear always in our way home, from 
whichever part of London we may be proceeding. If any 
one asks us to examine a model at the Society’s rooms we 
never refuse, and at ouce say we shall be passing the door 
during the same day, or at any rate on the following one. 

If there is one spot on the whole face of the globe where 
you can feel that you are within a stone’s throw of every- 

yody and everything, that spot is, to our minds, Charing- 

cross. You are sure to meet a few respectable people there 
whenever you go. It lies between the slavery of business 
on the one hand, and extreme idleness on the other, and if 
business is to be done in the neighbourhood of Charing- 
cross, we can always do it and take our pleasure at the same 
time, 

We therefore earnestly recommend all those who are in- 
terested in the progress of invention to carefully examine 
the collection in the Adelphi.. It is open to the public free 
of any expense. It is, as we have said, most conveniently 
situated. The catalogues are of a reasonable size, and, 
what is of as much importance, they are sold at a reason- 
able price; and we do not think that, at the close of the 
exhibition, which will yet remain open for some time, 
there can be many persons resident in London or visiting it 
during the time, who could offer a reasonable excuse for not 
having seen the Socicty’s ninth exhibition of inventions. 


“RIB RAILWAYS” FOR AGRICULTURE, 


ProGREss is the master spirit of the age; and whilst we 
are advocating “backbone and rib railways” for our 
colonies, let us not forget the growing demands of the 
home farmer. ‘That the mother country should fall behind 
any of her colonies, or even the United States of America, 
in the march of improvement, would be highly injudicious, 
and even dangerous, in a commercial sense, to landowners 
and their tenants. It is for them, therefore, to bestir them- 
selves in time—examine the profit and loss of the account 
at issue, and make a practical conclusion as to whether a 
ie of “rib railways,” branching off from main lines, 
should not be commenced throughout the whole of our 
provinces—a single line of railway leading to every home- 
stead and village where levels will permit—the endless 
railway being adopted as an auxiliary where the per- 
manent way becomes impracticable. 

Hitherto the grand object has been to accommodate 
large towns by trunk railways made at an enormous cost, 
leaving arterial details of transport to horse traffic. Buta 
very important practical question now arises—the “ back- 
bone” system being in existence—Ought not a cheap rib 
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system to be added for the benefit of agriculture and o 
small rural villages? Would not the traffic which such a 
system would create make it successful ? and not only pay 
itself, but also increase the traffic on all our trunk lines ? 

That such a system of arterial lines would increase the 
agricultural resources of the kingdom, is evident from the 
fact that farms contiguous to a railway station are 
enhanced in value, that the experience of many a land- 
owner, tenant, and rural villager bears ample evidence that 
such a system is annually becoming more and more 
urgently required—that the progress of steam-culture and 
cartage may be taken as a guarantee that such a system 
will, at no distant date, be of necessity made, and that 
the result will be advantageous to the companies possess- 
ing our trunk lines is also self-evident. The conclusion, 
therefore, appears to point to the proposed lines and the 
time when their formation should be commenced. 

The first practical question for solution will consequently 
be the permanent way versus the endless railway—a ques- 
tion which can hardly be solved until the “ Traction Engine 
and Endless Railway Company” afford some practical data 
as to the expense generally of traction engine traffic. 
Theoretical calculations could no doubt be advanced ap- 
proximating closely to the truth, but an experiment of six 
to twelve months’ duration is necessary for safe guidance 
in practice. No time, therefore, should be lost in getting 
this made, so as to enable engineers and landowners to 
settle the question at issue. 

It would not cost the above company much to settle 
the question of expense of traction engine traffic. If two 
engines, with a set of wagonseach, were started, for example, 
carrying goods between some railway station and inland 
village, it would soon be known whether steam and the 
endless railway were to triumph over horses and carts or 
not. Theoretical calculation is in favour of the former ; 
and, we think, practice also will be so. 

But more than this. When once a farm is wholly culti- 
vated by steam the expense of keeping horses for carting 
will be found a heavy burdenfon the land. The prac- 
tical question, then, with the farmer will be, to reduce 
this expense to a minimum, by making his traction engines 
do as much of the horse-work in carting as possible. 
Among the first jobs of this kind to which the “steam 
horse” would be yoked would be hauling the saleable pro- 
duce of the farm to the nearest railway station for market, 
or delivery, if the stock had been sold by sample; and the 
bringing home in return artificial manures, coals, oil cake, 
Ke. &e. 

Cartage by horses would thus be placed in competition 
between steam and the endless railway on the one side, and 
steam and the permanent way on the other; and that the 
two will one day meet, driving horses out of the field, thus 
effecting a national saving of about £50,000,000 annually, 
is a result which may safely be taken for granted; for, 
generally speaking, horses cannot much longer compete 
with steam at field or common road traction, much less at 
traction on a permanent way. 

The point at which the permanent way will stop, and 
the endless railway commence, it will thus be seen, is the 
practical question at issue, and the solution will greatly 
depend upon the expense of maintaining the latter and 
constructing the former. Where the ground is compara- 
tively level, the expense of a single line of permanent way 
should not be much, and, therefore, in all probability, 
will successfully compete with its rival, the endless rail- 
way ; but where much expense has to be incurred in exea- 
vation and embanking, the contest may be more doubtful. 
I:xperiment, of course, must settle all questions of this 
kind, 

The construction of arterial permanent ways is more a 
landowner’s question than one belonging to our large manu- 
facturing and commercial towns, just as the reverse is the 
case with our trunk lines ; and the truth of the proposition 
will be more fully realised under steam culture than at 
present. ‘This arises from the reduction in the expense of 
cartage, the greater facilities for obtaining manure, the 
stimulus which such would give to breaking up grass-lands 
to aration, and reclaiming waste lands, and the consequent 
increase of produce which all this would effect. Again, it 
would give a stimulus also to the manufacturing and com- 
mercial industry of every village. Now all this would 
tend to increase the rental and tenants’ profits of iand, both 
for agricultural and building purposes; so that landowners 
and tenants ought to be the principal shareholders, as in 
the United States of America, for they might be gainers 
although the actual profits on the permanent way did not 
pay fair interest on the capital invested—a common result 
on the majority of rib railways in the Union when first 
constructed. ; 

The practical conclusion deduceable from these data is 
that an experiment is required, both with the rib-railway 
and endless railway, to enable us to arrive at satisfactory 
results, taking what may be considered a fair average 
example in cach case. Railway companies, as propric’ ors 
of our trunk lines, being nearly as deeply interested in both 
experiments as landowners and their tenants, and the 
hundreds of rural villagers at present paying a high price 
for the cartage of everything they receive and send away, 
might, theretore, give old rails to make the experimental 
permanent way, and also engines, waggons, Xe. Xe., 
joining hands with the Traction Engine and Endless Rail- 
way Company for the auxiliary support which might be 
required of them ; aid when only a few thousand pounds are 
required to settle so important a question to the landed 
interest, this class might protitably advance the capital. 





TRACTION ENGINES FOR OUR COLONIES, 


STEAM culture having been proved more economical in the 
mother country, where labour is cheap, than horse culture, 
it ought to be still more so ina colony where labour is 
dear, and therefore ought at once to be reduced to practice 
hroughout the length and breadth of our colonial empire. 
Judging from the past, the want of capital among emi- 
grants, however, will no doubt be pleaded as a barrier to 
the reduction of our proposition to practice. A traction- 
engine and tilling implements, for instance, will cost at 





least £500, and this is a sum which few emigrants have at 
their command. In practice, therefore, steam culture is 
beyond the individual circumstances of the vast majority 
of emigrants, and even colonial farmers of several years’ 
standing. 

But the objection falls to the ground for more reasons 
than one; for the want of a sufficiency of capital can never 
be accepted as a valid excuse for bad or expensive farming. 
On the contrary, the less the capital of the emigrant, the 
more need he has of cheap and profitable farming ; in other 
words, steam culture and cartage. And not only so, but 
there are fewer obstacles naturally in the way of such 
being realised in a colony than in the mother country ; for 
in the latter the existence of many old customs to which 
farmers are less or more attached, and even bound by the 
stipulations of their leases—many adverse and limited in- 
terests in land—many farms and fields laid out in the most 
awkward manner imaginable for steam ploughing, and 
many farmers devoid of the necessary capital, all stand in 
the way against the adoption of steam-culture; but 
in the former it is otherwise; for, in a colony, fields, 
farms, and everthing else may be at once adapted to the 
most improved system of culture. Indeed, to commence 
with an old, expensive, and antiquated system, and after- 
wards to lay it aside at considerable loss, and then to incur 
the expense of preparing everything for steam, is unques- 
tionably false economy. 

To obviate this anomalous and expensive system of things 
likely to be experienced in our colonics, either one of two 
plans, or both, may be adopted. Either our colonial empire 
may be gradually opened up by a system of pioneering 
railways—lands reclaimed by Government, and laid out 
into farms or estates suitable for the wants of agriculturists 
of capital ; or steam culture companies may be formed for 
cultivating land at so much per acre, or both these plans 
may be adopted. And, doubtless, the latter is that which 
the exigencies of emigrants now and ever will continue to 
require. 

The demands for colonial railway communication are 
annually becoming more imperative. In this great funda- 
mental work our Colonial Governments must bestir them- 
selves, supported by the engineering talent and pecuniary 
weight of the mother country; for without pioneering 
railways the value of colonial lands must annually become 
less and less, whereas with such the reverse would be the 
case, for then land would increase in value and emigration 
in interest. Who now, for example, could carry on busi- 
ness of any kind in England without our “ ironways ?” for, 
deprive us but one weck of them, and the whole industrial 
fabric of the nation becomes instantly paralysed. Farmers, 
as well as everybody else, would then despair of success ; 
for they, more especially the rising generation, are so 
habituated to, and dependant upon steam locomotion, know- 
ing nothing else, that they would very soon be helpless 
settlers in a colony without such, and even are so already, 
the value of railways at home doing more than counter- 
balancing the advantages of cheap lands, reduced taxes, 
&c. &c., in our most favoured settlements. 

With the progress of railways through uninhabited but 
fertile territories, lands would be reclaimed on either side, as 
they would then offer a profitable investment for our surplus 
-apital, and not only an investment for the small capitals 
of our farmers and those of our towns people who choose 
farming, but also for the principal amount of the capital 
expended in the formation of the railways themselves. 
In the United States of America this is the case, the 
settlers along the line making the railway. As soon as 
the work commences, the labourers, principally navies, 
employed, begin to save their earnings, and when once 
they have accumulated the first instalment demanded on 
the purchase of an allotment, they advance to the first open 
space, settle, break up as many acres of land as they can, 
that which is the most easily reclaimed, and then return to 
the railroad, where they spend as much of their time as 
their farming will permit, to pay off the remaining instal- 
ment on their land. In this manner the railway com- 
panies pay for a large portion of the work in land. Many, 
if not the majority of the farmers along the line, again, not 
only assist in the execution of the work during their spare 
time, and purchase land, but they also become shareholders, 
so that they have a double interest in the prosperity of the 
undertaking. And such would be the case in our colonies, 
were a similar “ backbone and rib railway” system pur- 
sued as proposed. 

Again, with regard to steam culture companies, were 
such existing in the United States at present for steam cul- 
ture, as they exist for the importation of improved breeds 
of cattle, they could reclaim some eight to ten acres of 
prairie land with one engine per day, at a cost of from 
a dollar to a dollar and a half per acre. Now, no settler 
could undertake to do the work at twice this money, 
so that his plan would be to work at the railway and em- 
ploy the company to reclaim and cultivate his land. 

In Canada the triumphs of steam and the rail will even 
be greater than in the United States, generally speaking, 
because in the former the traction engine and railway 
would first be brought to bear upon the forest, turning its 
resources to a profitable account. At present large forests of 
the finest timber in the world are annually being consumed 
by tire !—settlers being unable to dispose of it otherwise 
for the want of railways; while immense fields of prairic 
land in the adjoining States of the Union are lying unre- 
claimed for the want of timber! ‘Traction enginecompanies 
would thus find profitable employment during the whole 
year for their engines in sawing and carting timber to rail- 
ways, in breaking up the cleared land, &c. Xe. 





Ovr Latest ANNEXATION.—The mail just arrived brings tidings 
of a somewhat singular extension of the British dominions in the east. 
On the Ist of February the island of Perim, in the straits of Babel- 
mandeb, at the mouth of the Red Sea, was taken possession of; it had 
been ours some half century ago, and is now re-occupied. It con- 
tains neither springs of sweet water nor human inhabitant. It is a 
small volcanic island, about 16 square miles, with a magniticent 
harbour to the southward sutlicient for 4% sail of the line, safe and 
accessible at all seasons. It has been occupied with a view to es- 
tablish a lighthouse, the utility of which will be seen at once by a 
reference to the map for the position of the island.— Smith, Elder, and 
Co's Homeward Mail, 








REVIEWS. 


Abridgments of the Specifications relating to Drain Tiles and 
Pipes, Sewing and Embroidering, and Manwre.—Printed by 
order of the Commissioners of Patents. Eyre and Spottis- 
woode. 

WE have here three small, compact, and comprehensible 
pocket blue books as the first instalment of a very long 
series (which may fitly be termed Woodcroft’s series), to be 
descriptive of all the patents granted during the lapse of 
upwards of two centuries. From the time when “A 
spiall privilege” was “graunted to John Etherington,” 
January 12th, 1619, for making and using “a certain 
engine to make all sort of earthen pipes for conveyance of 
water in the earth, and also monions and transomes for 
windowes, crests for houses, tyles, and paving stones,” in 
consideration of his “ paying yearlie into his Ma" Excheqr 
xxvj* viij",” down to 1855, inclusive ; in which year, on the 
24th of August, an individual rejoicing in the name of 
Schlickeysen is recorded as having obtained a patent for a 
low-bred pug mill, in which “ helically arranged knives” 
are stated to produce some very marvellous effects upon 
common clay. The patents here referred to constitute the 
alpha and omega, or inlet and outlet, of the drain-pipe- 
book, which includes abstracts of no less than 121 specifi- 
cations. 

The collections of abstracts of patents for sewing and 
embroidery extend from that of a patent granted to one 
Charles Frederick Weisenthal, on 24th June, 1755, for “a 
needle with two points,” and most minutely described as 
having one point “at the head and the other at the 
opposite end, as usual,” to that of a patent dated 21st 
December, 1855, granted to Mr. James Murdoch, for an 
apparatus for producing a chain-stitch by a “ combination 
of five instruments.” ‘This collection includes abstracts of 
118 specifications. The third collection of abstracts now 
completed relates to manure, and commences with an 
abstract of a patent granted on 8th November, 1721, to 
John Piper and Matthew Tindale, for a certain rich “ com- 
pound” of “ prepared chalk and sca water ;” which, upon 
being applied to the soil, was said to have produced from 
“one barley-corn setting” as much as from “eighty to one 
hundred and thirty large shoots, each having great ears of 
corne, the same still growing, and by the said petitioners 
ready to be produced”—ending with an abstract of a patent 
dated 28th December, 1855, granted to Mr. George 
Chisholm, who, probably, conceiving that there was 
“nothing like leather,” proposed to put it intoa retort and, 
by means of “hydrochloric acid” gas, and “carbonate of 
ammonia in a state of vapour,” to cook it, until it would 
“crumble in powder,” when, with the assistance of a little 
coprolite, he formed a “soluble phosphate and an azotised 
compound” and thus rendered “valuable, as a manure, 
refuse leather.” This collection embraces abstracts of 138 
patents, and describes “ certain compounds and processes ” 
enough to convert all Mr. Ernest Jones’s poor-man’s- 
inheritance estate into ripling corn-fields, Italian rye- 
grass groves, or mangold worzel retreats. 

In glancing over the contents of the three juvenile bluc 
books before us, and noting the dates of the patent: 
referred to, one cannot fail to notice the rapid and some 
what sudden advance made in the number of patents 
secured of late years when compared with the numbe: 
granted for years previously. Although for a century 
prior to 1842, the number of patents (of each of the thre 
classes spoken of) averaged one in eight years, yet there 
were occasionally extraordinary intervals of time durirg 
which the inventive faculties, in these special branches at 
least, appear to have been quite stationary. Thus we hove 
with respect to drain-pipes only one patent from 1726 to 
1802, a period of 77 years. Again, with respect to sewing 
there was but one patent granted from 1755 to 1804, a 
period of 49 years ; and lastly, with respect to patents for 
manure there were only three patents taken out from 1744 
to 1802, a period of 58 years; so that roughly we may say 
that in the particular subjects of drain-tiles, sewing, and 
manures, it took during the greater part of the eighteenth 
century about twenty-five years to elaborate a single 
patent. What a starving trade a patent agent’s must have 
been in those good old times! 

We have already noticed that, taking the century ending 
in 1841, the average number of patents in the three classes 
was one in cight years. From 1842 to 1851, viz., 10 years, the 
average number of patents of each of the three classes was 
only a little over three in each year; but from 1852 to 1855— 
four years of cheap patent law—the number averaged in 
each of the three classes 20 in each year; or the number 
of patents taken out during this period, under the new 
law which came into operation on the Ist October, 1852, 
exceeded by 50 per cent. the whole number taken out up to 
that date, 7. e., under the old law. 

We mast now say a few words on the manner in which 
the books before us have been brought before the public ; 
and first of all we beg to acknowledge with gratitude the 
receipt of this invaluable addition to the library of inven- 
tors and patentees. We think the importance of wane | 
such classified abstracts at hand cannot be over estimated, 
inasmuch as it will save time and money, and deter 
possibly some thousands of persons hereafter from re- 
inventing things which have been patented perhaps half- 
a-dozen times over. ‘The abstracts of the specifications 
are accompanied not only by references as to the works ir 
which more detailed explanations, and sometimes illustra- 
tions, are given, but also by the prices of copies of the 
specifications, if printed, and references to the reports of 
law proceedings for infringements. 

The size of the books is 12mo., thus rendering them in 
every sense portable and pocketable, and as each book 
treats of one class of inventions only, they can, as the 
announcement tells us, “be sold at prices sufficiently 
moderate to enable the humblest inventor to examine for 
himself whether his discovery has been previously patented 
or not.” The series, when completed, will doubtless con- 
stitute many an Inventor’s Library, both instruction and 
amusement being derivable from a perusal of some of the 
specifications. 


In giving the general scope and purpose of these “ Abridg- 
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oan we cannot do better than quote part of Mr. 
Bennet Woodcroft’s preface to each volume. He says :— 
“The Indexes to Patents are now so numerous and costly 


as to be placed beyond the reach of a large number of 


inventors and others to whom they have become indis- 
pensable. To obviate this difficulty, short abstracts or 
abridgments of the specifications of patents under each 
head of invention have been prepared for publication sepa- 
rately, and so arranged as to form at once a chronological, 
subject-matter reference, and presage index to the 
class to which they relate. As these publications do not 
supersede the nec essity for consulting the specifications, the 
prices at which the latter are sold have been added. Many 
specifications being yet unpublished, the only guide in dis- 
criminating subjects in such cases has been the titles of 
yatents, which are frequently defective, and may therefore 
- e led to an occasional omission. When the cutive series 
of specifications shall have been printed it is intended to 
publish a new and complete edition of these Abridgments ; 
meanwhile, the manifest usefulness of such works, and the 
urgency of the demand for copies, have been considered a 
sufficient justification for the present issue.” 

From the hasty glance which we have as yet been able 
to take of the manner in which the Abridgments have 
been prepared, we believe we may confidently pronounce 
them as being sufficiently clear without being tedious. 
There is just cnough stated to enable an inventor to sce if 
any idea of his own has been already — or ap- 
proache d, and if he finds this to be the ease, he has only 
to send for the particular specification that may appear 
to touch upon his invention, and which will put him in full 
possession of all the details, thus saving infinite time and 
trouble. 

The treatment of sewage matters being now a question of 
great importance and overpowering interest to many of our 
readers we think the publishing of the “ Abridgments” of 
manure patents is very timely, and they will doubtless meet 
with a very ready sale. For the benctit of those who are 
satisticd with he aring of the methods proposed for treating 
sewage, without practic ally testing the products, deodor ised 
or otherwise, we think it well to give an outline of what our 
grandfathers and great grandfathers did or proposed to do, 
and which will, we think, show how many of our contem- 
porary sewage dealers may retire from the arena and leave 
the sewage question alone. To begin then: in 1802, one 
M. Estienne converted “human excrement into a powder 
divested of all smell, preserving at the same time its 
fertilising properties.” Next, in 1837, Mr. Rosser con- 
ceived the idea (long life to memory) of keeping 
“full a water-tight cistern with kitehen water or 
any sweepings, dead animals, spoiled provisions, and filth 
from the dwelling house,” the said highly concentrated pre- 
paration being left in the cistern to decompose for the 
production of manure. Again, in 1842, Mr. Dominic Frick 
Albert patented a manuring powder composed of the fol- 
lowing limited number of articles :— Ammoniacal liquor 
from the works where gas is made, the spent urinal liquor 
in the scouring of woollen tissues, cloth, flannel, &c., which 
liquor, in its spent state, is found combined with pigs’ dung 
and dissolved soap, human excrements, solid and liquid re- 
jections from the animal economy, blood, gelatine, fibres or 
teguments, skins, fleshes; all sorts of animal refuses, such 
as woollen rags, tallow-chandlers’ grease bottoms, tanners’ 
spent lime containing much hair, offal from sheeps’ feet 
dressing, animal charcoal from prussiate of potash works, 
cotton spinners’ waste impregnated with oil, all the 
scrapings and cuttings from hides and leather, refuses from 
the glue manufactories, &c. &c.; soot, charcoal, soaperics’ 
refuse where kelp is employed, rock salt or sca plants 
rubbed into a powder or calcined, or animalised spent salt 
from the curing of pork ; vegetable ashes or alealic silicates, 
as glasswork refuses, schist, chloride of sodium, hydro- 
chloric acid, or sulphuric acid.” 

Next a gentleman of the name of Michel Antoine 
Bertin Burin du Buisson, in 1845, distilled “ bituminous 
substances” and allowed them to “absorb fresh or coagu- 
lated blood, or any other soft animal matter such as night 
soil, or brains, or liquid such as urine.” 

In 1845, also, Mr. John Evans made a manure of the 
following selected articles, viz., “some muscular fibre, flesh, 
blood, scrum, sour milk, 
fish, urine, horn, old woollen rags, 
boilers, of slaughter-houses, and of tallow and candle 
manufactories, humus, or rotten or decayed wood, the pro- 
duce of dunghills of stables, the waters of starch manu- 
factories or manufactures of prussiates of dycrs, establish- 
ments of brewers, of distillers, of refiners, and the 
ammoniacal and other liquors of gas manutactories, ashes 
containing potash, soda, phosphates, and silicates.” 

Also, in 1845, Augustus Julien Van Oost proposed a 
manure consisting of “gelatine, albumine, fibrine, or 
caseine, ammoniacal salt, carbonate of potash, ashes such 
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the refuse of soap- 





as come chemically nearest the ashes produced by burning 
of the plant, carbonate of lime, or lime slacked in air, 
sulphate of iron, ground bones, pigeon dung, urine, 
sulphate, carbonate, and nitrate of potash, phosphate and 
sulphate of soda.” 

In 1848 Mr. John Bethell patented a manure composed 
of “all kinds of fish, whale blubber, seals, &c. &c., or the 
refuse of herrings, and of whales and seals after the oil is 
extracted therefrom, by steeping them.” 

The last we shall notice is a very bright idea of M. Paul 
d'Angely , for * deodorising every species of excretia, forcal 





matter, or urine, at the moment when it falls from the 
body ; the deodorising fluid being composed of fresh bark, 
rue or wild mint, sulphate of iron, and pyrolignite of iron.” 

It will thus appear that there has been no lack of means 
either in ancient or modern times for doing all and every- 
thing necessary to increase the productiveness of the soil, 
and to dispose of the sewage of houses, towns, or farm- 
yards. No physician's prescription could be prep 
with greater regard to minute comutiien than some of the 
above-uamed compositions. ‘The difficulty appears 
to be in getting a sufficient quantity of certain of the ingre- 
dients to enable them to be gencrally used. How, for 
instance, could Mr. Bethell expect to keep up a supply of 


“refuse of whales” ? 
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old skins, the flesh and bones of 
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supply of pigeon-dung? Leaving these queries to be 
answered by those who are better informed than ourselves, 
we must conclude by recommending all intending patentees 
ae carefully study the blue books relating to the subject 

natter in which they are dabbling before proceeding with 


thei ir patents, as we venture to assure many of them that 








they will find the cut and 
dried” for them. 

We should have liked to have had the full titles of all 
the patents printed, in italics, as, although they are at times 
(especially those of the old patents) very vague, yet the 
titles, such as they are, serve the purpose ‘of distinguishing 
the various inventions one from the other, and en: ible them 
to be the more easily remem bered. We have, however, no 


disposition to find fault, believing that what has been done 


whole of their ideas “ready 


has been done well. 

The Monon ne sis of Ph si al Forec . A Le cture de livered at the 
London Institution, February 18th, 1857. By ALrrep Sure, 
F.R.S., F.C.S., Surgeon to the Bank of England. Longmans 
and Co.: London. 


Hap this pamphlet been entitled “ Half an Tlour’s Gossip 
about Attractions” it would have conve yed a far more 
correct idea of the contents than is afforded by the learned 
and sonorous epithet of Monogenesis. We corti ainly were 
led, from the advertisement, to entertain an idea that “ the 
Monogenesis of Physical Forces” was intended for a gene- 
ralisation on the unity of all foree. The masterly per- 
formance of Mr. Grove was recalled to our remembrance, 
and we sat down with the expectation of learning some- 


' thing new concerning a subject in which we take much 


interest. In place of this, however, we have had to ramble 
through twenty-four pages of heterogencous scraps of infor- 
mation, and a mass of inconclusive observations on the 
nature of the physical forces, interspersed with episodical 
references to the Bank of England, and to the personal 
experiences of the distinguished surgeon th ovecl, 

Mr. Smee is favourabl y known to the scientific world in 
connexion with certain imp sxrovements in the construction 
and arrangement of galvanic batterics, and as a writer of 
considerable origin: ili ity on general science. Weare, there- 
fore, the more astonished and disappointed to find in the 
production before us so little of cither comprehensive or 
original thought. 

That the essay was prepared to be delivered as a lecture 
at the London Institution can scarce ly be considered as an 
excuse for the loose and fragmentary character of the per- 
formance. It was to the same audience, in 1842, that Mr. 
Grove first propounded those views which have since 
gained for him a world-wide reputation, and which, under 
the modest title of the “ Correlations of the Physical Forces,” 
forms the substance of one of the most elegantly written 
and profoundly philosophical treatises in the English 
language. 

Mr. Smee’s aim is certainly higher and much more diffi- 
cult than that attempted by Mr. Grove: but the perform- 
ance is as far bencath the promise as the pretentious title 
of Monogenesis is above the simple correlations of the 
physical forees. 

It is by no means easy to understand the precise mean- 
ing which Mr. Smee attaches to the term Monogenesis. In 
the course of the leeture we have, incidentally, several ex- 
planations of its significance, but the result is somewhat 
indctinite. In the commencement we are informed, ‘ 
have chosen for my subject the ‘production of physical 
forces,’ and this lecture will be a cursory glance of that 
view of natural phenomena which I published in the year 
1843, in a work entitled ‘ The Sources of Physical Sciences,’ 
and which constitutes one of that series of metaphysical 
works which I have made it the business of my life to de- 
velop from nature.” A little further on we are informed 
that he intends “this evening to endeavour to compress 
into one lecture a slight sketch of the entire range of 
physical phenomena :” perhaps the best adumbration of 
the author’s meaning and intentions is to be found in the 
concluding paragraph :—- 

“T am free to confess that this combination of physical facts and 
known laws into one consistent doctrine, was a matter of intense study 
and profound thought; but should it fortunately have the same power 
on vour mind, to render physical science of easy application, as it has 
had upon mine, you will pardon me for occupying your attention 
whilst I have endeavoured to teach, that attraction acting on attracted 
matter is the source of all force, and that, therefore, every physical 





force has a monogenetic origin, and when generated a truly equivalent | 


power = 


From such a peroration as this, one would naturally 
infer that Mr. Smee had achieved something very difficult 
indeed, and that the exertion had been almost too much 
for him. Now to show that we have not overstated the 
defects and anomalies of the essay, we shall give a brict 
summary and analysis of a portion of its contcnts; so that 
the reader may form his own opinion of Mr. Smee’s merits. 

The whole matter of lecture may be ranged under 
three categories; first, statements of scientific facts ; second, 
inferences or conclusions drawn from these facts; third, 
episodical digressions, and remarksthrown in by the lecturer. 
With regard to the facts or data upon which the theory is 
founded, we nay remark, that they are simply the clemen- 
tary linen oF physic s familiar to most people who have 
given any attention to the subject, and that no new data 
are given. Weare informed, in a general way, that mat- 
teris indestructible—thatall matter attracts and is attracted; 
that matter infinitely divisible—that matter, when 
fincly divided, is black, “as may be seen in the prepared 
plates of my battery.” The deductions contained in this 
portion of the lecture are “ that whatever attracts is matter, 
and whatever cannot attract is not matter.” 

After informing us that the particles of solid matter are 
most firmly attracted, and more firmly in the fluid than in 
the gaseous state, we are startled by the following revela- 
tion :—“I have speculated whether one atom of matter 
mighi not have boundless expanse and fill the firmament, 
i dimitation of cxicent being duc to the attraction between 
more matter.” It may be so, but 
iree to confess that we had not given the subject 


the 
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two or atoms of we are 
flicient 
consideration to enable us to pronounce an opinion, Reason- 


ing by analogy we should i imagine it very probable, for in 


or, again, Mr. Van Oost an adequate | this short “ sketch of the entire range of physical pheno- 





— we find one atom pervading the whole expanse, and 
1at atom is the surgeon to the Bank of England! 

Pp roceeding with the enunciation of facts, we learn that 
“masses of matter aggregated together still have the 
power of attracting cach other into one uniform mass”— 
solids and liquids have a power of mutual attraction, as in 
capillary attraction—that gases and liquids have also this 
power of attraction, as in the « case of muriatic acid gas, and 
water. We are then treated to an experiment involving a 
discovery made by the author, in which gold, silver, and 
other metals are deposited upon charcoal which has been 
saturated with hydrogen. 

The law of gascous diffusion, developed by Graham, is 
alluded to as an exemplification of the attraction of gases. 

The phenomena of endosmose and exosmose are probably 
referred to under the assertion that “liquids attract cach 
other by a law very similar to that of the diffusion of 
yase Ss. 

Chemical affinity, the attraction of gravitation, crystalli- 
sation and magnetism, are each dispose d of in a few lines, 
and then—the following portentous reflection :” “ Now, let 
us pause to consider the carth at rest. The quiet which 
gives the loveliness to the evening, and soothes the mind 
after the business of the day, forms but a dim shadow of 
that awfal quiet which would exist were attracted matter 
incapable of being acted upon,” Xe. &e. 

It is not easy ‘to sec the relevancy of this profound ob- 
servation, and we begin to fecl rather disconcerted by the 
necessity which it imposes upon us in atte mpting to follow 
the author's train of reasoning through it. From this 
dilemma, however, we are relieved by ‘the announcement 
that, “Nature abhors quict, and delights in action.” 
Ifence we deduce the law, “ that new attraction can 
destroy a former attraction !” 

The mention of the voltaic battery affords an opportunity 
of referring to “my battery meter,” concerning which we 
have the following sensible remarks :—* This instrument is 
the first instance in which man has estimated work done by 
the primary attraction or source of power. In the steam 
engine, the coals burnt do not point out so accurately the 
result obtained, and I have elsewhere observed that even in 
the animal economy, the most perfect of machines, the food 
the soldier eats will not of necessity indicate the number of 
miles traversed, nor of the enemy killed.” There is both 
humour and deep thought involved in this last idea. We 
are told that it takes on an average the weight of a man in 
lead bullets to shoot him down in a general ac tion ; ;—query, 
what weight of food does it take to Kill an enemy ? 

We are digressing, however, from Mr. Smee, who pro- 
ceeds to expatiate upon the excellences of his battery 
meter:—* This instrument was designed for the Bank of 
Iingeland. You are all doubtless aware, that, upon my pro- 
position, the entire system of printing the Bank of England 
notes has been changed,” «ec. 

Aware of it ? Of course we 
universal repute ? 

Although there is not much of gene fF aan mass 
of common-place reflections which Mr. Smee seems to ima- 
gine the very essence of profundity, thereis not, with one ex- 
ception, anything stated which we feel called upon to chal- 
lenge as false or incorrect, The exception in question refers, 
singularly enough, to an axiom which Mr. Grove has re- 
cently shown to be pregnant with the most interesting 
deductions—the indestructibility of foree. We do not 
imagine that any other physicist of the present day will be 
found to endorse the following :—* I have heard it stated, 
that whenever force is generated, it is never annihilated, 
To such an extraordinary proposition my system not only 
givesan unqualified denial, but points out the manner in 
Which force comes to anend!” 


iu 
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Tuk PREVENTION OF CASUALTIES ON QUICKSANDS.—A pamphlet 
has just been published by Mr, George C howen, entitled, “ A voice 
from the Goodwin ; or, a Plan for the P revention of further Casualties 
on the Goodwin Sands.” ‘The author calls attention to the extremely 
dangerous nature of these sands, and the really terrible number of 
wrecks which annually occur on them (twelve last year, including 
the unfortunate Violet), greater on an average than the number oc- 
curring on any other sand throughout the United Kingdom. The 
plan he proposes to obviate this great evil is to encompass the entire 
area of the Goodwin with buoys 100 yards apart, cach buoy being 
furnished with a large sonorous bell to be supported in a fixed posi- 
tion by four iron legs rising from the buoy, the clapper of the bell 
only being move: ible. A buoy of this description anchored in a fixed 
position would, even in the calmest weather, acquire sufficient motion 
_ the action of the water to keep the bell continually ringing. Mr. 

Chowen proposes to have two rows of such bell buoys on the channel 
side of the Goodwin, one two miles from the sand, and the othera 
quarter of a mile inside the first. The bells would always be heard, 
even in the most tempestuous weather, by vessels to leeward of them, 
when there would be plenty of time to alter the course. It is also stated 
. t in calm and foggy weather gd — of any steamer passing 
e line would ring the bells at each side of her, and thus warn those 














on board of their danger. The idea “ty ri uals a very ingenious one, 
and has received the approval of the council of the Geographical 
Society. Itis worthy of the attention and consideration of the au- 
thorities whether the same plan might not be adopted with regard to 


some of the most dangerous sunken rocks and shoals with which some 
parts of the coasts of the United Kingdom abound, 

PouricaL Economy AND Pernreme.—The art of perfumery, though 
its use so essentially irivolous, is of some importance ne ationally. 
British India and Europe consume about 150,000 gallons of hand= 
kerehief perfumes yearly; and the English revenue from eau de 


in 





Cologne alone is about £8.000 a-year, £9,766 flowed into Britannia’s 
pocket in 1852, simply from the duty on imported essential oils, 
195,346 1b. weight of whichlanded on our shores. And the total 


revenue from imported perfumes is estimated at about £40,000 per 
annum, including the spirits used for their home manufacture. So 
that we need not sneer at the art as wholly frivolous: it has its uses 
and its advantages as well. And, practically, all things are better 
for a little adventitious perfumes. Linen, paper, houses, persons— 
all are improved by a little scent ; and if coarse people overdo the 
que antity, and distort what was intende d for refinement into vulgar- 
ity, the fault is theirs, not their material.—Dickens's “‘ Household 
Words. 

Creytox.—Tur Ramway Survey.—Captain Moorsom and his 
staff will, it is expected, complete their work before the setting in of 
the rains; at least this is so certainly believed that the estimate of 
iture has been calculated for only six months. We hear, 
however, that the survey of the level part of the country will be 
at once commenced, and Captain Moorsom will, on his arrival, direct 
his attention to the hilly part of the work. Under these circum- 
stances, we believe there is little doubt that the first turf of our rail- 





expend 


way will be cut in the year 1857.—Colombo Examiner. 
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CHEMICAL. 


ON THE CHEMICAL PROPERTIES OF ALUMINIUM, AND THE 
VARIATION OF ITS AFFINITIES WITH TEMPERATURE. 


By M. H. Satnre-Cuaire DEvILLE* 


In classifying chemical substances it is difficult to determine 
what place aluminium ought to occupy. In the memoirs which 
the author had published upon this substance, he had placed 
aluminium in juxtaposition with iron and chromium; but the 
experiments which he had since made upon silicium, as well as 
the analogies of silicium with aluminium, have modified his 
opinions in this respect, and have brought him to regard the 
chemical properties of this metal from a particular point of view, 
above all in its behaviour at different temperatures, according to 
the beautiful experiment of MM. Gay-Lussac and Thenard, 
upon the preparation of potassium by means of potash and iron, 
wherein it was shown that at a white heat iron conducts itself 
as an alkaline metal superior even to potassium in its affinity for 
oxygen. <A certain number of facts of this kind, obtained from 
experiments conducted in vessels heated to high temperatures, 
allow the author to pronounce that the inversion of affinities 
with the temperatures are shown ina great number of instances 
and furnish very curious examples. 

At low temperatures aluminium conducts itself like a metal 
susceptible of producing a weak base, and consequently the 
energy of this base to resist acids, hydrochloric acid excepted, is 
proportionally little. At ordinary temperatures, and in presence 
of water, the tendency of alumina to become an acid is more 
pronounced. Aluminium also has no energetic reactions, except 
in the presence of strong bases, such as potash and soda dis- 
solved in water. Nevertheless, this affinity is still insuflicient to 
cause the decomposition of the water by the aluminium in the 
monohydrate of potash at the fusing temperature. The author 
has no doubt ata very high temperature that potassium could 
be obtained from such a mixture, if the experiment could be 
conducted similarly to the one above alluded to by MM. Gay- 
Lussac and Thenard ; but, unfortunately, the apparatus em- 
ployed fail completely to realise this with the aluminium. 

Aluminium not forming a protoxide, and having no tendency 
to form a ‘saline oxide Al’ 0‘, its resistance to oxydation at high 
temperatures, and its unalterability in air, are exceedingly 
marked. For the same reason, when the aluminium is pure, it 
is little affected by the vapour of water. All these reactions are 
common with silicium. 

At temperatures slightly elevated, and when no water is present, 
aluminium plays still the part of a weak base so well as not to 
reduce a protoxide under a lively red heat. When alloyed with 
lead, a button of pure aluminium can be obtained by cupellation, 
as was shown by M, Peligot. An alloy of copper blackens under 
the same ‘circumstances, on account of the oxydation of the 
copper. At very high temperatures the reverse takes place, and 
aluininium decomposes the oxides of copper and lead, and pro- 
duces aluminates. Alumininm is not oxydated by nitre, unless 
the temperature is sufficient to decompose the nitre itself, when 
a lively action takes place, and it burns with a flame. It is usual 
to purify aluminium in this way and without danger, although 
there is a lively disengagement of oxygen, and considerable 
flame. But in making this experiment in an earthenware 
crucible great caution is required, for the silica of the crucible is 
dissolved by the potash and forms a glass, which again is decom- 
posed by the aluminium into silicide of aluminium, and this 
silicide of aluminium has the property of becoming oxydated 
into silicate of alumina with extraordinary energy. From this 
it will be seen how necessary it is and how useful to note all the 
conditions under which we operate as well as the nature of our 
yessels and purity of our materials, and the author takes the 
opportunity to tell scientific men and others who may wish to 
make experiments with aluminium, that the aluminium in com- 
merce is still impure, and contains variable quantities of the 
common metals. — 

DECOMPOSITION OF URIC ACID IN THE ANIMAL 

By M. C. Nevpaver.t 
M. NevBaveEr has observed that, by administering uric acid to 
rabbits, the quantity of urea in the urine of these animals is in- 
creased to a very notable extent. Inthe urine of 24 hours from 
a rabbit, which had no urie acid, 2°3 grammes of urea were 
obtained ; whilst, in the same time, the urine from the rabbit 
after having had 2 to 3 grammes of uric acid given to it, yielded 
4 grammes. The experiments were frequently made, and with 
much the same results. 


ECONOMY, 


CIRCUMSTANCES TENDING TO DIS- 
VARLOUS ACIDS AND BASES IN 


ON SOME REMARKABLE 
GUISE THE PRESENCE OF 
CHEMICAL ANALYSIS, 

At a recent meeting of the Chemical Society, a paper was read 
by Mr. John Spiller, Assistant in the Chemical Establishment of 
the War Department, upon the above subject. The author 
stated that, in endeavouring to obtain a more perfect mode than 
those hitherto employed for separating phosphoric acid in the 
analysis of iron ores, he was led to bring together in the same 
solution, alum, citric acid, phosphate of soda, and ammonia—the 
citric acid being added to retain in solution the phosphate of 
alumina and alumina; on adding a salt of baryta, to precipitate 
the phosphoric acid as phosphate of baryta, the author was sur- 
prised that no precipitate was produced, especially as the solu- 
tion contained sulphuric acid from the alum as well as the 
phosphoric acid. 

In order to examine into the action of citric acid and the citrates 
in preventing the precipitation of sulphate of baryta, the fcllow- 
ing experiments were instituted : 

On adding to a mixed solution of sulphate and citrate of soda 
asmall quantity of nitrate of baryta solution, a bulky white 
precipitate of citrate of baryta took place, which, on agitating the 
liquid, dissolved up perfectly. On continuing the addition of 
successive portions of nitrate of karyta, a point was at last arrived 
at when a permanent precipitate of sulphate of baryta made its 
appearance. 

The extent to which citrate of soda will prevent the precipita- 
tion of sulphate of baryta was examined, by adding gradually to 
a known quantity of citrate of soda, sulphate of soda, until a drop 
of the liquid gave with nitrate of baryta an immediate precipitate 
of sulphate of baryta, and it was found that this point was attained 
when the equivalents of the sulphuric acid were to those of the 
citric acid as 3 to 1. 

But the sulphate of baryta may be precipitated from such 
citrate of soda solutions either by boiling, or by adding an excess 
of nitrate of baryta, also by the addition of several acids, as, for 
instance, hydrochloric, acetic, tartaric, oxalic. The sulphate of 
baryta thus precipitated is changed in its physical character, hav- 
ing now a flocculent appearance, and so finely divided as to pass 
readily through Swedish filter paper. 

Experiments were made to ascertain whether the sulphates of 
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strontia and of lead were in like manner prevented from pre- 
cipitation by citrate of soda. The strontia salt acted in every 
respect in a similar manner to the baryta salt. The sulphate of 
lead only differed from the sulphates of baryta and of strontia 
in being soluble after precipitation in solution of citrate of soda, 
which is also the case, with the exception of the sujphate of 
baryta, of most of the other compounds of baryta. 

The carbonate of lime and oxalate and phosphate followed 
the general rule both with respect to prevention of precipitation, 
and if once produced, in dissolving in citrate of soda. The fact 
of oxalate and phosphate of lime being soluble in citrate of 
soda, suggests the possibility of this salt being employed with 
advantage in diseases arising from the formation of these de. 
scriptions of calculi. 

Magnesian sa!ts are less affected by citrate of soda, the hydrate 
and ammonia phosphate being precipitated as usual. The phos- 
phate and carbonate, however, are held in solution. 

Chromic acid is not detected by lead, silver, bismuth, or 
baryta salts. Chromate of lead does not appear on adding 
acetic acid. 

A solution of sesquichloride of iron is not precipitated by 
ferrocyanide of potassium nor by benzoate or succinate of 
ammonia, and neither potash nor ammonia will precipitate the 
protoxide of iron from its solutions in the presence of citric acid. 

The flesh-coloured sulphide of manganese, obtained on adding 
sulphide of ammonium to a salt of manganese, does not appear 
under these circumstances. 

Experiments had been made with salts of a great number of 
the metals, and the results were detailed by the author, some of 
which were very peculiar. The characteristic reactions of 
arsenic acid were modified in a remarkable manner; a solution 
of arsenic acid, to which citric acid or a neutral citrate had been 
added, was no longer precipitated in the cold or on boiling by 
sulphide of hydrogen, and the tersulphide of arsenic is readily 
soluble in solutions of these substances ; but hydrochloric acid 
added to these solutions precipitates the arsenic as a sulphide. 
The arsenites of silver, copper, lime, and baryta, and the arsenates 
of lead, silver, and baryta are kept in solution. From the fact 
that sulphides of tin and antimony are entirely precipitated in 
solutions of citrates whilst the sulphides of arsenic are not, the 
author was induced to separate these metals by such a process, 
and he has reason to believe that a quantitative method may be 
based upon this principle. 

Finding citric acid to exert such solvent powers, a few other 
substances of a parallel nature were tried, tartaric acid and 
racemic acid, glycerine, and the sugars were selected, and their 
interfering action in some few cases determined; these were 
detailed by the author, but they are not at all so marked or 
striking in their ac'ions as the citrates or citric acid. 

Wishing to test the purity of the sample of citric acid with 
which he operated, the author found the old method of pro- 
ceeding, namely, that of employing a lime salt to precipitate in 
the cold, if present, tartaric acid us tartrate of lime, very im- 
perfect, and he considers it possible for citric acid to be adul- 
terated with as much as 10 per cent. of tartaric acid without 
fear of detection. In cases where, by the old method, he could 
not detect tartaric acid the following has proved most successful. 
To a concentrated aqueous solution of the acid under examina- 
tion acetate of potash is added, and about an equal bulk of strong 
alcohol. On stirring, the bitartrate of potash separates, and de- 
posits on standing. 
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Grants of Provisional Protection for Six Months. 

3086, WiLttam Renwick Bowprtcu, Wakefield, Yorkshire, ‘‘ Improvements 
in the manufacture of a compound to be used as a varnish for water 
colours and asa carrier for water colours or paints.”— Petition recorded 
29th December, 1856. 

154. Joun Haswewt, Vienna, Austria, ‘Improvements in the construction 
of railway carriages, which improvements are also applicable to locomo- 
tive steam engines.”—/'etition recorded 19th January, 1857. 

322. Fenix Moreau, Paris, ‘* Recovering the fatty matters from coom or 
dirty axle-grease and lubricating oils, thereby rendering them fit to be 
used again.” —/etition recorded Ath February, 1857. 

309. ACHILLE CoNSTANTIN DANDRAUT, Rue Neuve des Petits Champs, Paris, 
‘Preserving organised animal and vegetable matters, especially ali- 
mentary substances.”—Petition recorded Ith Fel rwairy, 1857. 

417. WittiAM Epwarp Newtoy, Chancery-lane, London, ‘ Improved 
machinery for cutting metals or other hard substances.”—A communica- 
tion.—/ tition recorded 12th February, 1857. 

422. Cuaruys CrossLey, Dan LeeMine, and JoHn Crosstey, Halifax, York- 
shire, “‘ Improvements in apparatus for heating and in taps to be em- 
ployed in combination therewith, which taps are also applicable for 
general purposes.” 

432. Grorce Hanpstarr, Skegby Colliery, uear Mansfield, ‘‘ Improvements 
in apparatus for actuating and applying the breaks of carriages used on 
railways and for coupling such carriages."—Petitions recorded 13th Feb- 
ruaru, 1857. 

482. Lor WiLks, Bedford-row, London, “ An apparatus for signalling 
between the guards and engine drivers on railway trains, which is also 
applicable to other similar purposes.” — Petition recorded 19th February, 
1857. 

494. Henny Triomas Hetyer, Ryde, Isle of Wight, ‘‘Improvements in the 
construction of bridges and arched structures.” 

498. Joun RowLanpd Crook, Birmingham, “ An improved material for, and 
an improvement in, the manufacture of hat-tips, which material is also 
applicable to the manufacture of hat and other boxes or cases.” — Petitions 
recorded 20th February, 1857. 

528. Joun Kirkuam, Tonbridge-place, New-road, London, “ Improvemeuts 
in the construction of furnaces, ovens, or kilns, for drying,'baking, or 
burning pottery or earthenware, bricks, tiles, or other similar articles, 
and in the means of collecting and condensing or carrying off the smoke, 
gases, or vapours evolved from such or other furnaces or fireplaces, or 
that escape or arise from the setorts and other parts of the apparatus 
used in the manufacture of gas."—/'e'ition recorded 23rd February, 1857. 

536, Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘* Improvements 
in carding machines.” —A communicationfrom Eugéne Lhuillier, Louviers, 
France. 

558. JAMES Svence, Park-terrace, Brixton-road, Surrey, ‘‘ An improve- 
ment in the manufacture of artificial coral.” — Petilions recorded 25th 
February, 1857 

560. Joun HENR 
proved method of fastening ladies’ and gentlemen's boots and shoes. 

502. Wituiam Epwarp Witey, Birmingham, ‘‘ Improvements in ever- 
pointed pencil cases,” 

564. Josrru Hoy, sen., Islington, London, ‘* Improvements in apparatus 
for distributing sand on railway rails.” 

566. CHARLES Bruton, sen., CHARLES BruToN, jun., FRANCIS JAMES Bru- 
TON, and SAMUEL Rocers Bruton, Manchester, ‘‘ An improved azure 
blue for domestic purposes.” 

568. WitttaM Mitts, Lower Craven-place, Kentish Town, ‘‘ An improve- 
ment in the action of upright pianofortes " 

570. Vicron CasSalGNes, Queen-street, Golden-square, ‘‘ Improvements in 
the manufacture of metallic pens and penholders.” 

572. Natuanie, Jones Amigs, Manchester, ‘Certain improvements in 
machinery or apparatus for polishing and finishing yarns or threads,”— 
Petitions recorded Wth February, 1857. 

574. Davin Davies, Wigmore-street, Cavendish-square, London, ‘ An im- 
provement in steps for carriages.” 

576. Witt1aM WILKINSON, Nottingham, “ Improvements in lighting, and in 
lamps.” 

580. _ RicuarD Fiexp, Fore-street, Cripplegate, Jutius GoopMan and 
Louis GoopMAN, Great Prescott-street, Goodman’s-fields, London, * Cer- 
tain improvements in trowsers.” 

582. ALFRED VINCENT Newton, Chancery-lane, London, “ An improvement 
in springs for railroad carriages and other uses.”—A communication. — 
Petitions recorded 27th February, 1857. 

584. FREDERICK STUBBIN, Bawtry, Yorkshire, “‘ Improvements in propel- 
ling vessels.” 

586. AnevisH Honour Avevstvus Durant, Conservative Club, Saint James’s- 
street, London, ‘‘ Improvements in apparatus for ascertaining and indi- 
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cating the number of, and distance travelled by, passengers in public 
carriages, and the fares paid.” 

588. CHARLES WEIGHTMAN Harrison, Woolwich, 
obtaining light by electricity.” 

590. GrorGE WILSON, Glasgow, “‘ Improvements in weaving.” 

392. Henry WHATLEY TrLBR, Norfolk-crescent, Hyde-park, London, “ Im- 
provements in the permanent way of railways.” 

596. Henry DuNcan Preston CuNNINGHAM, Bury, Hants, “‘ An improve- 
ment in sails, and in the reefing and furling of sails, and setting and tak- 
ing in of sails.”—Petitions recorded 28th February, 1857. 

598. James Murrny, Newport, Monmouthshire, ‘‘ Improvements in secur- 
ing screw nuts on their bolts, and bolts in plates.” 

600. CHARLES James Parry and WILLIAM BripDon, Manchester, “ A certain 
improvement in the manufacture of shirt collars,” 

602. FREDERICK DecastRO Jones, Tavistock-street, Covent-garden, London, 
“An improvement in the construction of the bits of horses.”—A com- 
munication. 

604. Epwix Francis Jones, Redcar, Yorkshire, “Improvements in the 
manufacture of pig and bar iron.” 

606. Thomas Rose, jun., Botany Bay Farm, Hilgay Fen, Norfolk, 
‘‘Improvements in apparatus for cutting or disintegrating vegetable 
substances.” 

608. CHAkLes Pacvert, Chatellerault, France, ‘Certain improvements in 
inanufacturing iron.” 

610. CARLES PavveRrt, Chatellerault, France, ‘‘ Certain improvements in 
manufacturing steel and cast steel.” 

612. Ricuarp ARcHiBALD Brooman, Fleet-street, London, “ A method of 
constructing and heating buildings and apparatus for the winding of silk 
from the cocoon.”—A communication from Felix Rignon, Turin. 

614. WiLtiam Brows, Gresham-street, London, ‘An improved mode of 
preparing tapes for the market.” 

616. THoMAs GRAY, Rose-lane, Stepney, ‘‘ Improvements in separating 
vegetable fibres from mixed fabrics.”— Petitions recorded 2ud March, 1857. 

620. WittiamM Leucnakrs, Piccadilly, London, ‘‘ Improvements in locks for 
travelling bags, portfolios, despatch boxes, and such like depositories.” 

j22. Epwakb LINDNER, New York, United States, ‘‘ Improvements in cart- 
ridges aud bullets, together with an apparatus fur producing the same.” 

624. Witttam EpwarD Newton, Chancery-lane, London, ‘ Improved 
means for preventing the forgery or imitation of bank notes, bills, certifi- 
cates, cheques, bonds, deeds, and other like articles.”—A communication. 

626. WILLIAM Epwarp Newton, Chancery-lane, London, ‘‘ A preparation 
of materials for coating roofs or other portions of buildings to render them 
impervious to wet.”—A communication. 

628. WILLIAM ADAM and JOHN STRWART TEMPLETON, Glasgow, ‘ Improve- 
— in weaving looped and pile fabries.”—Petitions recorded 3rd March, 

857. 

631, GERARD Ratston, Tokenhouse-yard, London, ‘‘ Improvements in fire- 
arms, and in balls or projectiles.”— A communication. 

633. WILLIAM HartLey and THOMAS HARDMAN Farrar, Bolton, Lancashire, 
* Improvements in looms.” 

635. Henry Lawrence De ZENG, Geneva, Ontario, United States, “Im- 
provements in marine and fog signals, for reefs and other locations.” 

637. JouN WILLIAM HEINKE, Great Portland-street, ‘‘An improved con- 
struction of diving bell.”— Petitions recorded 4th March, 1857. 

639. GrorGe Water Dyson, Tinsley, near Sheffield, “Tilting iron and 
steel or any other malleable substance by perpendicular motion.” 

641. WILLIAM Muir, Glasgow, ‘Improvements in generating steam for 
marine purposes,” 

643. SAMUEL SutcLiFFE and James Stocks, Manningham, near Bradford, 
Yorkshire, ‘‘ Improvements in means or apparatus in connexion with 
a boiler and other furnaces tu facilitate the consumption of smoke 
therein.” 

645. Huou Greaves, New Palace-yard, Westminster, ‘“‘ Improvements in 
the mode of coupling or connecting pipes, columns, and conduits in the 
machinery for manufacturing the hoops to be used in connecting such 
pipes and columns, aud in the shape of such pipes, columns, and con- 
—— whereby they become adapted for the support and conveyance of 
vehicles.” 

649. Groxnee Bower, Saint Neots, Huntingdonshire, “Improvements in 
apparatus for manufacturing gas.” 

651. WituiaAM Travis, Crompton, Prestwich-cum-Oldham, Lancashire, 
‘‘Improvements in furnaces.” 

653. James Kinper CuketuaM and Tuomas Soutuwortu, Rochdale, Lanca- 
shire, ‘ Improvements in the use or application of certain substances for 
sizeing or finishing yarn or thread, alsu applicable for sizeing or stiffening 
woven and other fabrics.” 

655. Ricuarp ATKINSON CowaRD, Laurence Pountney-lane, London, ‘‘ Im- 
provements in screw or submerged propellers.”—A communication — 
Petitions vecorded Sth March, 1857. 

657. Francis ALTON CALVERT, Manchester, ‘‘ Improvements in machinery 
for ginning cotton and for cleaning and carding cotton and other fibrous 
materials.” 

650. LUKE Barton, Ison Green, near Nottingham, and Epwin STaNiry 
Brookes, Nottingham, “ Improvements in the manufacture of knitted 
fabrics.” 

661. WiLuiaM Petrigz, Woolwich, “‘ Improved means of and apparatuses for 
creating or increasing draughts and curreuts.”—/ctitious recorded 6'h 
March, 1857. 

663. RowLanD Mason Orpisu, Saint Mark’s-crescent, Regent’s-park, Lon- 
don, ‘‘ Improvements in suspension bridges.” 

665. Jostan Parkes, Great Colleye-street, Westminster, “An improved 
apparatus for locomotive purposes.” 

667. CuarLes LuNGLEY, Deptferd Green, Dockyard, ‘‘ An improved mode of 
constructing dry docks and basins for the stowage of ships.” 

669. GEORGES ANTOINE TABOURIN, Lyons, France, “ An improved rotative 
engine.” —etitious recorded 7th Murch, 1857. 

675. CLEMENT Suakr, Birmingham, ‘A new or improved manufacture of 
ships’ thimbles aid other metallic fittings used for rigging and sails and 
rope gearing in general.” 

679. GrurGr Davies, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
self-inking stamp for printing cards, labels, and other articles."—A com- 
munication from William H. Kiliot, Plattsburgh, New York. 

681. SaMvuEL FAULKNER, Manchester, ‘‘ Certain impr ts in hinery 
or apparatus for carding cotton and other fibrous substances.” 

683. Henry Ricuarp Situ, Wellingborough, Northamptonshire, ‘Certain 

improvements in manufacturing and purifying gas made from coal and 
other bituminous substances for illumination.” 

685. CHARLES CoLTON DENNETT, Nottingham, ‘‘A new construction of 
floors and ceilings of buildings.” 

687. Wtuuam Evwarp Nerwron, Chancery-lane, London, ‘ Improved 
machinery for cutting screw threads.”—A communication. 

689. ALFRED VINCENT NEwToN, Chancery-lane, London, ‘‘An improved 
construction of rudder.”—A communication, 

691. ANDREW Knox, Mile End, and Tuomas Rogrson, Aldersyate-street, 
London, ‘‘ An improved gas regulator.” 

693 WILLIAM CHARLES THEODORE SCHAEFFER, Stanningley, near Leeds, 
Yorkshire, ‘Improvements in treating the waste waters of woollen and 
other mills.” ¥ 
695. James Epwarp Duyck, West Farleigh, Kent, ‘‘An improvement in 
treating cotton seed, in order to extract colour from the oil obtained 

therefrom.”— Petitions recorded 9th March, 1357. 

697. JOMANNES NEUENSCHWANDER, Albion Wharf, Kensington Basin, Ken- 
sington, ‘ Improvements in the process of preserving milk.” my 
699. CHARLES REYNAUD, Lyons, France, ‘ Improvements in the application 
of india-rubber springs to mattresses, sofas, chairs, and other cushions or 

articles of furniture.”—Partly a communication. 

701. CHARLES Bay.is, Poultry, London, ‘‘ An improved method of con- 
structing and arranging roads and ways particularly applicable —— 

cities and crowded thoroughfares.” —Petitions recorded 10th March, 1357. 


Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
735. WiLuIAM Prppine, New Kent-road, Surrey, ‘‘ Improvements in machi- 
nery or apparatus for the manufacture of piled fabrics, whether plain or 
figured.”—Deposited and recorded 16th March, 1857. 


Patents on which the Stamp Duty of £50 has been Paid. 
640 ALEXANDER HENDRY, Port Glasgow, Renfrewshire.—Dated 17th March, 
54. 


“Improvements in 
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646. Joun Hick, Soho Iron Works, Bolton-le-Moors, Lancashire.—Dated 
18th March, 1554. 
649. PERCEVAL Moses Parsons, Duke-strect, Adelphi, London.—Dated 
1sth March, 1854. 
667. JAMES Hanson, Wandsworth-road, Surrey.—Dated 21st March, 1854. 
695. Joun JEYs, Northampton. -- Dated 24th March, 1854. 
791. Cuartes De Beraur, Dowgate-hill, London.—Dated 6th April, 1854. 
658. CLAUDE ADRIEN BERNARD CHENOT, Paris.— Dated 20th March, 1554. 
668. JouNn Posoy, Paisley, Renfrewshire.—Dated 21st March, 1554. 5 
702. Tuomas Joun Switu and Joseru SMitH, Queen-street, Cheapside, 
London.— Dated 25th March, 1854. 
689. STEPHEN Hota, Colney Hatch, London.—Dated 23rd March, 1854. 


Notices to Proceed. 

2675. ALEXANDER Hutton, Ardwick, near Manchester, “An improved 
warming apparatus applicable to railway and road carriages and other 
useful purposes.” 

2676. THOMAS STEPHEN Hout, Manchester, Epwarp EARNSHAW and JAMES 
Bartow, Rochdale, Lancashire, “ Improvements in certain parts of steam- 
engines, steam-boilers, and apparatus connected therewith.”—Petidions 
recorded 13th November, 1856. , 

2704. ANDREW Barcuay, Kilmarnock, Ayrshire, ‘‘ Improvements in the 
manufacture of iron.”—etition recorded 15th November, 1856. 
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713. ALEXANDRE MARIE Joserpu HEcKMAN, Lille, France, ‘‘ A mechanical 
bakery and cooke' 

2715. CONSTANTIN Micnet, Lyons, France, and IstporE ANTOINE MARRT, 
Paris, ** Making atmospherical observations.”—/'etitious vecorded 17th 
November, 1856. 

2719. Joun Wi.son, West Bromwich, Staffordshire, 
springs for railway and other carriages.” 

2721. SamMuEL CUNLIFFE LisTER, M 
** Improvements in spinning.” 

2724. Samus Dyer, Bristol, ‘‘ Improved mechanism applicable to propel- 
ling ships and vessels, applicable also as power machinery for ships’ pur- 

— Petitions recorded 18th November, 1856. 

2732. Joun Lorp, Rochdale, Lancashire, ‘‘ An improved admixture or com- 
pound to be employed as a substitute for oil in the treatment of animal 
wool pre tory to ‘carding.’”—Petition recorded 19th November, 1856. 

2743. JAMES MONTGOMERY GILBERT, Manchester, *« Improvements in certain 
machines for etching or engraving.” 

2745. PETER ARMAND le Comte de FonTaINEMOREAU, Rue de l’Echiquier, 
Paris, ‘‘ Improved apparatus for preparing carbonic acid gas, and im- 
pregnating liquids therewith."—A communication.— P«titwus recorded 
20th November, 1856. 

2775. RicHARD ARCHIBALD BRoomAN, Fleet-street, London, “ Improvements 
in the manufacture of artificial wines, or beverages to be substituted for 
wines, and in apparatus for aiding fermentation.”—A communication. — 
Petition recorded 22nd November, 1856. 

2795. Joun PALMER, Stockton-on-Tees, Durham, “Improved means for 
separating different kinds or qualities of seed or grain from each other.” 
Petition recorded 2th November, 1856, 

2802. Francis Nort CLERK, Birmingham, ‘Improvements in metallic 
roofing for buildings and in lages to roofs."— Petition recorded 26th 
Novenbev, 1856. 

2816. CAMILLE AvousTE Tissot, Rue de I'Echiquier, Paris, “ Improvements 
in ae, production of motive power, and in the apparatus connected there- 
wi 

2817. Auguste CELLIER, Rue de |’Echiquier, Paris, ‘‘ An improved mucil- 
age applicable to the sizeing and printing of textile materials.” 

2819. Henry TURNER Soursuts, Hyde, Cheshire, “‘ Improvements in taps 
or valves, part of which are applicable to lubricators for steam-engines 
and other purposes.” —Petifious recorded 28th November, 1856. 

2852. RicHAKD ARCHIBALD BROOMAN, Fieet-street, London, ‘‘ A chemical 
composition or agent to be employed in the dyeing of wools or woollens.” 
—A communication from Mare Lipman. 

2858. MarrHEW TOWNSEND, Leicester, ‘‘ Improvements in machinery for the 
manufacture of knitted fabrics.”—Petitions recorded 2ud December, 1856. 
2874. James APPERLY and WILLIAM CLIssoLD, Dudbridge, Gloucestershire, 
“Improved machinery for preparing fibrous substances for spinning.”— 

Petition recorded 4th December, 1356. 

2947. WiLt1aM CoLBorNE CAMBRIDGE, Bristol, “‘ An improved construction 
of portable railway.”— Petition recorded 11th December, 1856. 

3086. WiLtiam Renwick Bowprtrcn, Wakefield, Yorkshire, ‘‘ Improvements 
in the manufacture of a compound to be used as a varnish for water 

colours, and as a carrier for water colours or paints.”—Pctition recorded 
29th December, 1856. 

32. RicuaRD ARCHIBALD Brooman, Fleet-street, London, ‘ Improvements 
in winding, twisting, and doubling fibrous materials, in the machinery 
employed therein, and in the mode of driving the same, parts of which 

improvements are ay plicable to the ¢ ting of rotary motion to 
other hi —A ication from J. B. Heiller, Mulhouse.— 
Petition recorded 3rd January, 1857. 

382. Josepn Granam and James Sueruerp, Burnley, and Tuomas 
WHITAKER, Accrington, Lancashire, ‘‘ Certain improvements in power 
looms for weaving.” —/ctition recorded 10th February, 1857. 

474. RoBert Best, Birmingham, ‘‘ An improvement or improvements in 
illumination.” 

478. Joun MovuLx, Seabright-place, Hackney-road, London, “ Improved 
apparatus to be used for burning pyrotechnic compositions or prepara- 
tions for producing artificial lights of various colours.” —Petitions recorded 
18th February, 1857. 

491. Henry Youne Darracort Scort, Brompton Barracks, near Chatham, 
Kent, *‘ An improved manufacture of cement.” 

492, PErer Cato and Josgpu BeTre.ey, Liv erpool, “ Improvements in the 
masts, yards, and spars for ships or sailing vessels.”—/etitions recorded 
19th Februa ry, 1857. 

496. Joun Grist, Islington, London, ‘‘ Improvements in mash tuns, and in 
apparatus to be employed therewith, which apparatus is also applicable 
to the heating and keeping up of a continuous circulation of liquids in 
any vessel to which it may be connected.”— Petition recorded 20th Feb- 
ruary, 1857. 

525. Francis ConiniaNe La Croix, New York, United States, “‘An im- 
provement in reducing and reefing the top-sails of vessels.”—Vetition 
recorded 23rd February, 1857. 

541. ALEXANDER PARKES, Birmingham, “Improvements in separating fia 
from tin-plate scrap, and tin or zinc from other surfaces of iron.” 
Petition recorded 24th February, 1857. 

571. WALTER MACFARLANE, Glasgow, “Improvements in moulding or 
manufacturing cast iron pipes.”—Pelition recorded 26th February, 1857. 
574. Davip Davies, Wigmore-street, Cavendish-square, London, ‘* An im- 

provement in steps for carri: a 

582. ALFRED VINCENT NEWTON, Chancery-lane, London, * An improvement 
in springs for railroad carriages and other uses.”—A communication,— 
Petitions recorded 27th February, 1857. 

588. CHARLES WEIGHTMAN HaRRISON, 
obtaining light by electricity.” 

590. GgorGE WILSON, Glasgow, “‘ Improvements in weaving.” 

596. Henry DuNcAN PREsTON CUNNINGHAM, Bury, Hants, ‘‘ An improve- 
ment in sails, and in the reefing and furling of sails, and setting and 
taking in of sails.”—/etitions secorded 28th February, 1857. 

604. Epwin Francis JONES, Redcar, Yorkshire, << Improvements in the 
manufacturing of pig and bar iron.” 

608. CHARLES Pavuvert, Chatellerault, France, ‘‘ Certain improvements in 
manufacturing iron.” 

610. CHARLES Pauvert, Chatellerault, France, ‘ Certain improvements in 
manufacturing steel and cast steel.”-- Petitions recorded 2nd March, 1857. 
624. Witu1aM Epwarp Newron, Chancery-lane, London, “‘ Improved means 
for preventing the forgery or imitation of bank notes, bills, certificates, 
cheques, bonds, deeds, and other like articles.”—A communication. — 

Petition recorded 3rd March, 1857. 

649. Grorck Bower, Saint Neots, Huntingdonshire, “Improvements in 
apparatus for manufacturing gas.”—/etition recorded 5th March, 1857. 

663. ROWLAND Mason OrvIsH, Saint Mark’s-crescent, Regent’s- park, Lon- 
don, ‘‘ Improvements in suspension bridges.”” 

665. Jostan Parkes, Great College-street, Westminster, ‘‘ An improved 
apparatus for locomotive purposes.”— Petitions recorded 7th March, 1857. 


“Improvements in 
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Woolwich, ‘‘ Improvements in 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
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Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 
2052. Constant Jourrroy Dumery, Paris, ‘‘ Steam engines.” 
September, 1856. 

In order to obtain high pressure steam, the patentee proposes, First, 
to generate aqueous steam in the best known apparatus provided with 
water and steam chambers. Secondly, to render the same aqueous 
steam anhydrous by means of special apparatus; and, Thirdly, to heat 





'—Dated 4th 


highly, or surcharge with heat, the volume of steam only that is required 
for each stroke of the piston, to a degree in proportion to what may be 
required. These three conditions may be fulfilled by the employment of 
a vessel whose capacity is equal to the amount of steam to be spent at 
every stroke, which vessel should be interposed between the ordinary 





steam generator and the extra heating apparatus. With this vessel, 
although the working may be more practicable, yet it is probable that 
the capacity of the vessel would prove to be not simply passive, but 
prejudicial. The most important and complete result seems to the 
to be inable by effecti the surcharge or extra heating 
only after the steam has previously ‘expended itself in a first and suit- 
able cylinder. Thus, supposing steam to be introduced at any pressure, 
say at six h for inst into the said first cylinder, there to 
work either at > high uniform pressure or with a little expansion. 
This steam, after acting in this first cylinder, should be let into a 
second cylinder, there to expand, as is the case in Woolff's engines, but 
should be compelled in its progress between the first and smaller 
cylinder, and the second and larger cylinder, to go through a chamber 
or apparatus there to receive additional heat and pressure, in which it 
will acquire a known or given volume, Thus properties of desiccation, 
dilatation, and pressure or volume required may be attained without 
any possibility of the occurrence of the mishaps incidental to the 
ordinary apparatus employed in the generation of high pressure steam. 
2070. Ropert WiLson, Patricroft, Lancashire, *‘ Improvements in valves, 
and in apparatus connected therewith.”—Dated 5th September, 1856. 
This invention relates to an improved system or mode of constructing 
valves, such for example as the slide valves of steam engines, in such a 
manner that they may not be subj i to unbalanced pressure at any 
point of their stroke; and to an improved system or mode of working 
the slide valves of steam engines. In one modification of slide valve as 
constructed according to this invention the valve is rectangular in form, 
and resembles the simplest kind of slide valve in use, except that the 
part corresponding to the cup of the valve is cut completely through the 
valve, and the valve is formed with parallel working surfaces on both 
back and front. The port face of the cylinder is planed in the usual 
way, and the valve works between this valve face and a back plate, 
which is supported in, or forms part of the valve casing, such plate 
being either rigid, adjustable, or arranged to be kept against the valve 
by springs. The back plate is planed like the port face for the valve to 
work upon it, and it is formed with recesses exactly equal in area to the 
cylinder and exhaust ports, and situated directly opposite to these ports. 
With this arrangement, when either of the ends of the valve is partly 
across a port on the cylinder face, the steam has access to the corre- 
sponding recess in the back plate, and therefore acts equally on both 
sides of the valve. When either of the ends of the valve is wholly 
across or covers a port in the cylinder face, the steam has access to the 
corresponding recess in the back plate through a small passaze or per- 
foration formed in the end of the valve, and the pressure is rendered 
equal on both sides of the valve in this case also. The valve is thus at 
all times free from unbalanced pressure, and can consequently be worked 
with a minimum of power, so that it is peculiarly suitable for mining, 
marine, and locomotive engines, and in all cases where facile control of 
the engine movements is of importance, whilst the arrangement may be 
beneficially adopted in all valves. This system of construction may be 
obviously carried out with valves of various forms. Another part of the 
present invention relates to an improved system of regulating the time of 
the several operations the valve performs, namely, the ingress or supply 
of steam, the cutting off said supply, and the opening and shutting of 
the exhaust, by which means the steam can be cut off at an early part 
of the stroke with all the advantages of a great lap on the steam side of 
the valve, and yet the exhaust be regulated so as not to open or shut any 
sooner than when an ordinary lap is used, and worked with an eccentric. 
This is accomplished by the valve being made in two parts, and one 
part within the other. The outside part to regulate the supply and 
cutting off the steam, and the inside part the opening and shutting the 
exhaust (which arrangement can also be carried out without the back 
balance plate, although under these circumstances the valve will be sub- 
jected to the full effects of the unbalanced pressure. Another part of 
the present invention consists in imparting to slide valves in a peculiar 
manner a motion which may be termed differential, as compared with 
the motion imparted by an eccentric as ordinarily applied. In carrying 
out this part of the invention the valve is worked by an eccentric, but 
means are employed for diminishing and increasing the effective length 
of the eccentric rod, or of any rod transmitting motion from the eccentric 
to the valve at different periods of the eccentric’s revolution, By these 
means movements may be given to the valve, either in advance of the 
eccentric, or in the opposite direction to the eccentric’s action at the 
time. Thus the valve may be made to cut off the steam before it would 
do so with the common eccentric action. For example, if the valve is at 
its farthest point from the shaft, and is admitting steam at its top port, 
by shortening the rod the valve will cut off the steam sooner than the 
eccentric would do this of itself. The valve would then be worked 
with the short rod, as it were, until it reached its furthest point at the 
opposite end, so as to admit steam into the bottom port, when the rod 
would be lengthened again, and so close this port in advance of the 
eccentric’s return movement. 

















Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2026. Matruias Fpwarp Bowra, Basinghall-street, London, ‘‘ The laying 
or placing of rails or chairs for railways and other purposes in the shape of 
beds, or springs, or elastic sleepers.—Dated 1st September, 1856. 

This invention consists, First, in forming an elastic bearing in, on, or 
under the sleepers employed in railways, and in enclosing such bearing 
within a frame or box, whereby the same is wholly or partially pro- 
tected from the atmosphere and external influences, and is prevented 
from spreading out or “spewing.” Secondly, in constructing sleepers of 
hardened rubber, vulcanite, or other suitable elastic material The 
patentee is aware that attempts have been heretofore made to afford an 
elastic bed to the rail, by interposing rubber between the rail aud chair, 
but from the rubber being improperly protected and applied the plan 
has failed. The elastic material he prefers is vulcanised rubber, though 
he does not confine himself thereto; and in order to enable the rubber 
to yield equally, or nearly so, over all its surface, and thus prevent any 
fracture in the rails, he pierces, perforates, or otherwise forms holes or 
apertures therein. For transverse sleepers he takes a block of stone, 
metal, wood, or any other material, fashi it with an extended 
base, and forms a case, frame, or box at top, either by hollowing out the 
material itself, or by flanges applied thereon; and this case is of such a 
size as to receive the base of a chair, and fit pretty accurately all round 
the edges thereof, but prior to placing the chair thereon, he inserts a 
layer of vulcanised rubber which, for economy's sake, he generally mixes 
with vegetable, mineral, or some other material or materials, which will 
mix with it, and still permit of its preserving elastic properties. Or 
instead of rubber, metal or other springs may be similarly applied. 
Blocks with cases formed and fitted as above described may be employed 
as sleepers, one being placed under every chair, or at intervals as 
desired, and united by tie rods. 

2050. WILLIAM Bisuroyx, Wolverl t 
navigation.” —Dated ath September, 1856. 

This invention consists in so constructing the said boats that the paddle 
wheels shall occupy a position at the stern of the boat. The inventor 
constructs a rail or fence around the paddle wheel at the end of the 
boat, so as to defend the paddle wheel from injury.— Not proceeded with. 

2055. Groner ALrrep Lewis, Bristol, Somersetshire, ‘‘ Disconnecting and 
raising screw propellers.”—Dated 4th September, 1856. 

The patentee employs a frame or lift which slides vertically between 
the stern and rudder posts. ‘The upper extremity of this frame ter- 
minates in a shank which passes upward through the after deck, To 
this shank is jointed a strong screw passing through a nut fixed above 
the deck, which nut, being made to revolve by toothed gearing or other 
suitable means, will raise or lower the screw, and with it the lift before 
mentioned. When the lifting screw is not in use, the joint above 
named enables it to be turned down so as to lie upon the deck; or it 
may be removed as desired. The lower extremities of the lift are pro- 
vided with pins, having their lower ends formed with T or other suit- 
able heads, which take into corresponding holes formed respectively in a 
clutch box attached to the inner end of a short shaft upon which the 
screw propeller is fixed, and a block or bearing in which the outer end 
of the same shaft works. On its being required to raise the propeller 
out of the water certain bolts are removed, and the frame or lift before 
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mentioned is lowered until the ends of pins situated at its lower 
extremities have entered holes provided for them in the blocks at the 
ends of the short outer propeller shaft; they (the pins) are then, by 
means of a rod or other suitable connexion, turned round during one- 
fourth of a revolution, whereby the T heads are made to lie across the 
holes, and prevent the withdrawal of the pins. Hence it will be obvious 
that, on the lift or frame being raised by means of its screw, it will 
carry the short shaft and propeller with it. 

2062. BENJAMIN O'NEALE StRatFoRD, Earl of Aldborough, Stratford Lodge, 
Wicklow, Ireland, ‘‘ Improv ements in wrial navigation, | and in the appa- 
ratus connected therewith, parts of which are apy tol 
generally.”— Dated 4th September, 1856. 

The — principles of the construction and navigation of the 

p are similar to those described in previous 
ne Ay a the Earl of Aldborough, dated respectively 30th January, 
1854, and 20th March, 1855; and this invention also consists in the 
application of the present impr ts or of difications thereof, or 
of part or parts thereof, to locomotion generally. The invention cannot 
be described without reference to the drawings. 

2066. Joun Jounson, Single- meet, Mile-end, London, “ Railway carriages.” 
—Dated 5th September, 18656. 

This invention consists, First, of an apparatus by which the pas- 
sengers in each compartment of any carriage would be enabled to com- 
municate personally and instantaneously, and also by telegraph or 
signal, at all times during the journey, with the guard and engine 
driver, Secondly, of an apparatus by which the guard of a railway 
train will be enabled to communicate his verbal orders to the engine 
driver instantaneously, in case of danger or other necessity, and by 
which a conversation between them could be maintained whenever cir- 
cumstances should render the same necessary, and without the guard 
leaving the proper place in the train. Thirdly, of an improvement 
enabling the guard simultaneously or separately to lock or unlock the 
whole or any less number of doors of the respective carriages composing 
the train under his charge. Fourthly, of an apparatus by which the 
interior of railway carriages could be warmed in winter or when 
required. Fitthly, of an improved mode of stopping railway trains, 
Sixthly, of an improved coupling for railway carriages. Seventhly, of 
an improved buffer and spring for locking and unlooking the doors and 
wheels when stopping and starting, Eighthly, of a mode of attaching 
the doors of railway carriages thereto so that they may be self fastening 
when closed. Ninthly, of a carriage door fastener, and fastened and 
unfastened indicator or deteetor, by which the guard, porters, or other 
servants «f the railway company may always ascertain at a single glance 
whether the doors of the respective carriages in a train are fastened or 
unfastened. ‘Tenthly, of a passengers door signal by which a passenger 
in any part of a carriage or train can, immediately upon, or previously 
to, the arrival of the train at any station indicate on the exterior of the 
carriage the particular door he requires to be opened. 
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CLass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturin 
Printing, Dyeing, and Disesing Fabrice §e. v - 


1915. Grorek Starter, Joun Wittiams, and Sertimvus Wuitaxer, 
Barnley, Lancashire, ‘‘ Power-looms for weaving.”—Dated 16th August 
1856. 


This invention consist of a novel and peculiar formation of the crank 
rods or arms used as a connecting medium between the lathe or slay and 
the main or crank shaft, and also of an arr tof h for 
actuating these crank arms or rods at the time required, the object being 
to prevent concussion or the sudden stoppage of the loom. The crank 
arms or rods are furnished at or near the middle of their length with 
a knuckle or rule joint, and are keyed on to a rod passing from side to 
side of the lathe or slay, in which the rod bears (thus forming the con- 
nexion between the lathe or slay and crank shaft). The ends of this 
rod projecting through the bearings are turned downwards or cranked, 
and are connected to two short levers or fingers projecting forwards 
towards the cloth beam. They are retained by a spring in such a posi- 
tion as to allow the crank or connecting rod or arms to remain straight, 
with the knuckle joint unbent, whilst the loom is in proper working 
order, But, for example, suppose the shuttle should not complete its 
race, or any other obstruction should occur, the loom will be suddenly 
stopped by the ordinary stopping motion, and the projecting lever or 
finger will strike against a projection secured in a suitable position on 
the framing of the loom, and force the cranked or turned down end of 
the rod towards the back of the loom, This action will turn the rod 
slightly or partially round, and give a lead to the knuckle joints of the 
crank arms or connecting rods, which will thus become bent upwards, and 
by releasing the knuckle it will allow the crank shaft and other parts of 
the loom to continue their revolutions and motions, until they have dis- 
persed and overcome by their own friction the momentum which they 
had gained, and by thus diminishing the necessarily oonse- 
quent upon any accidental occurrence will stop the loom gradually, and 
without the risk of breaking any part of the machinery,——Not proceeded 
with, 

1916. Davip Cuatwxrs, Manchester, “ Looms for Weaving.”—Dated 16th 
August, 1856. 

This invention relates, Firstly, to modes of giving oscillating move- 
ments a series of shuttle boxes, instead of the vertical or rotary motion 
at present employed. The shuttle boxes are attached to frames made 
to vibrate to and fro upon shafts or centres connected by bearings with 
one of the stay swords, and an external frame that moves simultaneously 
with the sword. In order to change the position of the shuttles when 
required, the patentee places upon the shaft of the vibrating frame a 
single or double lever which is acted upon by certain fingers or pro- 
jections moved up and down, or to and fro, by means of a lever in con 
junction with a jacquard cylinder, or bags, pegs in a drum, or any of the 
well-known methods by which a change of motion is effected according 
to the desired pattern ; which arrangements for changing the position 
of the shuttles may be also applied to the ordinary drop box. Secondly, 
to a combined “setting off" and “ taking up motion,” in which the 
threads from the warp beam pass over or under a beam or roller, from 
which they proceed onwards to be converted into cloth, which also 
passes over or under a beam or roller to the taking up beam. The 
shafts of the beams or rollers are furnished with worm wheels acted 
upon by worms or endless screws put into motion by being connected to 
any suitable moving part of the loom, The speeds of the rollers or 
beams are as nearly similar as the nature of the cloth requires, but any 
desired difference of velocity can be readily obtained by means of change 
wheels. Thirdly, to an improved fly reed, which is kept in its place 
when beating up by means of a double arm or lever, connected toa 
slotted rod which slides upon a pin or stud fixed to any suitable part of 
the framing of the loom. When the end of the slot presses against the 
pin or stud, the double lever holds the reed firmly in its place. When 
not beating up, the reed is kept up by springs which give way when the 
shuttle is lodged in the warp. Fourthly, to an improved temple, which 
consists of a bar of metal having from the middle a semi-turn or twist 
from end to end. Fifthly, to various improved arrang t ted 
with the wire loom, 

1918. ALFRED Hopkinson, Springfield Bleach Works, Belfast, Antrim 
Ireland, “ Bleaching, scouring, and cleansing plain and embroidered 
fabrics.”"—Dated 16th August, 1856. 

The inventor steeps the fabric for ten or twelve hours in a solution of 
caustic, soda, and black soap, He then passes it, at width or otherwise, 
through a similar solution to the above at boiling heat, and immediately 
through one or more i! 3, or sq ing rollers made of 
wood, or covered with any other material, placed in a horizontal or 
vertical position; in addition to which he uses circular or flat brushes, 
fixed in such a manner that they operate upon the goods while passing 
through the rollers. He repeats the operation of passing the goods 
through the solution and squeezing rollers until the embroidered work is 
thoroughly cleansed from the grease, dirt, and other impurities that have 
been imparted by the mechanical operation of sewing. He afterwards 
proceeds to bleach out the goods by the usual way.—Not proceeded with, 

1924. Wittiam Tyrnerteicn, Birmingham, “Manufacture of rollers or 
cylinders for printing fabrics.”"—Dated 15th August, 1856, 

This invention, as briefly described in the p "s claim, ists in 
coating an iron cylinder with copper or alloy of copper, and afterwards 
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fusing thereon in a mould, or filling the mould with fused copper or 
alloy of copper, so as to produce a coating of sufficient thickness to be 
used as a printing roller or cylinder; or in attaching a tube of copper 
or copper alloy to a cylinder of iron in its interior, by means of a solder 
more fusible than the copper or alloy of copper of which the tube is 
formed. 

1932. James Leacn, WitutAM Turner, and Joun Tempest, 
Lancashire, ‘ Improvements in rollers applicable to condensing and all 
other kinds of engines, for carding wool, cotton, and other fibrous ma- 
terials.” —Dated 19th August, 1856, 

The patentees claim, the covering of rollers with bristles or other 
flexible material, either in a straight or sloping direction, in contra- 
distinction to wire cards, and the use or application of the said brush 
rollers as doffing or stripping rollers to strip the fibrous material from 
cards, either in connexion with the common doffing combs or for 
stripping and doffing wool, &c., without the comb being used. The said 
doffing roller being applicable to condensers and all other kinds of card- 
ing engines. 

1940. James Apperty, Dudbridge, near Stroud, Gloucestershire, ‘ Ma- 
chinery for carding wool or other similar fibrous substances.”—Dated 
19th August, 1856, 

These improvements consist in connecting the scribbling and carding 
machines or condensers in one continuous series, so that when the wool 
is weighed into the first scribbling machine by the attendant, it will pass 
uninterruptedly throughout the whole series of machines, and be delivered 
from the carding machine or condenser at the end in the proper state to 
be operated upon by the subsequent machinery. In carrying out the 
invention the inventor places the machines in succession, one behind the 
other as before-mentioned, and connects them together, either by means 
of an endless cloth or an arrangement of rollers which will receive the 
wool from the first machine and convey it to the feed rollers of the 
second, and froin the second to the third, and so on until it is finally 
delivered from the last machine without requiring any attention from 
the attendant during the operation. The wool or fibrous material is 
“ doffed" from the doffing roller of the first machine on to the roller, 
cylinder, or travelling endless cloth which connects the machines 
together, rotary motion at a suitable speed being communicated from 
any convenient part of the scribbling or carding machines to the ad- 
ditional rollers, cylinders, or travelling endless cloth which connects the 
machines together.— Not proceeded with. 

1944. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Roller fulling 
mills.”- A communication. — Dated 20th August, 1856. 

According to this invention the ordinary endless band of cloth is sub- 
jected to pressure alternately in a horizontal and vertical direction ; for 
this purpose four pairs of fulling or pressing rollers are used, the first 
pair being arranged in a vertical position, and the succeeding pairs are 
arranged horizontally and vertically alternately. ‘The carrying rollers 
which direct the cloth to the first pair of fulling or pressing rollers may 
or may not be driven by the machine, or their speed may be regulated 
according to the amount of shrinkage to be given to the cloth. A 
gradually diminishing velocity is imparted to the succeeding pairs of 
fulling rollers, by which means the cloth which is carried loosely is 
pushed lengthwise between the pairs of rollers at the same time that it 
is subjected to pressure. One roller of each pair is driven by gearing or 
bands, whilst the opposing roller is held pressed against it by springs or 
weights, and is carried round by the passage of the cloth over it. The 
delivery rollers, of which there are four, are arranged in two pairs, one 
pair having horizontal axes and being placed one above the other, whilst 
the other pair have vertical axes and revolve in the space between the 
horizontal rollers. These rollers are pressed together by springs or 
weights. The vertical rollers serve to prevent the cloth from spreading 
laterally between the horizontal rollers. The delivery rollers revolve at 
a slower rate than the last pair of falling rollers, and are placed in close 
proximity to such rollers, which latter press or push the accumulated 
cloth longitudinally in the space contained between the last pair of 
fulling rollers and the delivery rollers, but as a regular and constant 
delivery of such cloth is effected by the delivery rollers there is less 
liability of the folds of the cloth being unduly nipped or creased. The 
endless band of cloth passes through a lefter board, so that should the 
cloth become twisted or entangled at any part, it will on passing the lefter 
board raise it and immediately stop the machine. 


tochdale, 


1945. Tnomas Sacan and Cuatstorner Turner, Burnley, Lancashire, 
“ Power looms for weaving.” —Dated 20th August, 1856, 

‘These improvements relate, First, to a novel method of governing 
the “ swell" of the shuttle box, and consists in the application of a spiral 
or other spring in a nearly direct or positive line to the “ back finger” of 
such * swell.” Secondly, in an improved form of the slay sword levers 
of the anti-positive motion, being improvements upon the invention for 
which letters patent were granted to the above named Christopher 
Turner, bearing date 12th January, 1855; the improved form con- 
sisting in bevelling or rounding the surfaces acting againsi each other, 
instead of forming them of square surfaces as therein exhibited, such 
surfaces being the vertical part of the slay sword lever, and the crank 
arm slide acting thereupon. The third part of these improvements relate 
also to the before-mentioned levers, and consist in tixing the stop-rod bear- 
ings in the levers at a point below their fulera, by which arrangement 
the action of the stop-rod against the frog or projecting piece assists in 
throwing forward the vertical end of the lever for a purpose mentioned 
in the before named letters patent. And lastly, these improvements 
consist in a novel method of disengaging the driving strap, or transfer- 
ring it from the fast to the loose pulley. In order to effect this the in- 
ventors place the ordinary frog upon a bar of metal extending from end 
to end of the loom. This bar is fitted loosely upon the framing, so that 
when the frog is struck by the stop rod the bar is forced back against a 
vertical rod placed behind it, which then strikes the weft fork lever, and 
the strap is thereby disengaged from the driving pulley.~-.ot proceeded 
with, 

1948. Jutes Sataman, Lille, France, “ Combing flax and other similar 
fibrous materials.”—A communication.—Dated 20th August, 1856. 

This invention relates to a novel method of actuating the flax holders, 
which hold the stricks of flax while the latter is being operated upon by 
the comb teeth of the working cylinders, and consists im connecting or 
attaching such flax holders to an endless chain, band, or strap, which is 
passed in a serpentine direction round a series of pulleys or drums, to 
which motion is communicated from the driving shaft of the machine by 
means of suitable gearing The endless chain, band, or strap, with its 
flax holders suspended therefrom, works horizontally along or ab ove the 
comb drums or working cylinders, of which there may be one, two, or 
more, and the combs thereon are made finer at one end of the cy inders 
than the other, and the teeth of the different cylinders may be cf dif- 
ferent degrees of fineness, By this arrangement the flax holders may 
be moved forward in a continuous and regular manner from end to end 
of the machine, whereby a good yield of flax without injuring the 
quality of the fibre is obtained, The flax holders also may be brought 
so close to the working cylinder as almost to touch, whilst in the ma- 
chinery now in use they cannot be brought within a considerable distance 
comparatively, in consequence of the eccentrics and other working parts 
connected with them, 

1951, Josseu Hackine and Wittiam Waercer, Clitheroe, Lancashire, 
** Improvements in the mode or method of winding, warping, sizing, and 
beaming cotton, woollen, linen, or other yarns or threads, and in the ma- 
chinery or apparatus employed therein. —Dated 21st August, 1856. 

Instead of the usual plans of winding the yarn or thread from cops on 
to bobbins or spools, then placing the said bebbins or spools in creels, 
and winding it from them on to beams or rollers, and then passing it 
again through the sizing or dressing machine, the patentees accomplish 
all the said processes at one operation by one continuous apparatus, or 
they use their apparatus for winding and warping alone, using the sizing 
process separately as usual, if found desirable. The said apparatus 

consists of a frame of any suitable shape or dimensions, according to the 

umber of cops or ends intended to be wound or beamed at the same 
time. In this frame they put a shelf or stage, which they perforated 
with small holes at suitable distances asunder. They put each cop on 
aspindle, belng careful that the spindle is not so long as to project 
beyond the nose of the cop, and they fix the said spindles with the cops 
on them in the holes or perforations of the shelves or stages aforesaid, 
so that all the cops stand in a vertical position. On the top of the frame 


they fix a lattice or sieve-like covering, so that the thread from each cop 











passing upwards through an aperture in the covering will be kept se- 
parate, and free from contact with each other. Instead of the sieve-like 
covering, they place a number of bars longitudinally across the top of 
the frame, and by passing some of the threads over one bar and some 
over another, they will be kept sufficiently clear of each other; and this 
latter plan may be preferable to the former as it allows the operative 
more easy access to the threads when any of them break. At the front 

of the said frame, and a little above the said sieve or bars, they fix a 

number of wire projections a very small distance asunder, on a small 

stationary roller which forms a kind of wraith or half reed, the spaces 
or interstices being open at the projecting points which they make to 
incline a little towards the threads, which, coming from each cop and 
through the sieve, or over the bars, they pass between these wire pro- 
jections or half reed, and then over and under one or more rollers, 
either stationary or revolving to a roller or beam which, being turned 
on its axis, either by hand or power, takes up all the threads and forms 
them into a warp or warps at once, thus combining the processes of 
winding and warping, as will be evident to all persons conversant with 
manufacturing woven fabrics, To unite the sizing and dressing pro- 
cesses with the operation it is only necessary to place one of the ordinary 
sizing or dressing machines near the apparatus, and pass the warp 
threads from it to and through the sizing troughs, and over drying 
cylinders in the ordinary way to the beam or roller on which it is wound, 
as before stated, completely ready for the loom. This process dispenses 
entirely with what is technically called “ beaming.” 

1952. Josepn Crosstey and James Bouton, Halifax, Yorkshire, ‘‘ Appa- 

ratus or means employed in the printing of yarns for carpets and other 

fabrics.”—Dated 2lst August, 1596. 

These improvements consist in coating the oiled or other cloths used 
for placing the yarns to be printed upon, with oil paint, previous to 
their being used for that purpose, by which a better surface is given 
thereto. The patentees prefer the use of lead paint, but paint obtained 
from any metallic oxides or their salts may be used. By thus painting 
the surfaces of such cloths they find that the colouring matter is pre- 
vented from penetrating into the cloth, and when soiled they may be 
repainted. They also find by this improvement the cloths are more 
easily washed. And their improvements under this part of the inven- 
tion also apply to the use for the purpose stated of cloth prepared by a 
coating of india-rubber or of gutta percha, And their improvements also 
consist in almost, if not entirely superseding the use of the shellings or 
chopped straw used in the steaming process, by supporting the yarns 
during that process upon openwork of cards, metallic or fibrous, form- 
ing a sort of cradle, or the said cradle may Le a sort of creel, fermed by 
bars of wood or trays perforated, upon which are placed a suflicient 
quantity of oat shellings to prevent the colours from staining the wood, 
and communicating these stains to yarns subsequently placed on them; 
but by this improvement the quantity of shellings required is found to be 
very small, as none, or comparatively few, are required for the purpose 
of covering up the yarns. Cloths or other receivers are placed under 
and over each cradle or tray to catch any droppings of colour from the 
yarns thereon during the steaming process, and thereby prevent the 
colours of one set falling upon and mixing with those below. Zinc or 
other metallic trays are found to answer well for these receivers, as they 
not only serve to collect the colours which may drop from the yarns in 
the creel placed over them, but also to receive the water of condensa- 
tion from the steam employed in the steaming process. And by the use 
of suitable receivers between the different layers of yarns to collect any 
droppings therefrom, the necessity for the use of cocoa nut fibre on the 








top of each layer is avoided. 

1953. Wittiam Akroyp and Jouy Tnompson, Halifax, Yorkshire, ‘‘The 
manufacture of carpets or other fabrics.”—Dated 2Ist August, 1856, 

This invention consists in producing a flat surfaced carpet or other 
fabrie having no pile, terry, or raised surface, using cotton and worsted 
for the warp, and one or more shuttles with the weft. <A portion of 
the cotton warp used on one side, and a portion of the worsted warp 
used on the other side of the carpet or other fabric crosses the weft in 
certain proportions, and in such way and manner as not to form figure 
or ground on the contrary side of the fabric. The patentees make use 
of the term cotton on the one side of the fabric, and worsted on the other 
side of the fabrie, simply to show that the warp forming figure or ground 
on the one side of the fabric does not cross so as to form figure or ground 
on the other side of the fabric. 

1962. WiuiAM Epward Newton, Chancery-lane, London, ‘ Machinery for 
cutting chenille."—A communication from Messieurs Cadinot aud Chen- 
neviere, Eibeuf, France.—Dated 22nd August, 1856, 

According to the plan hitherto adopted of manufacturing chenille, 
the fabric is first woven, and then cut up into strips by hand, which is a 
long and tedious process, and consequently very expensive. Many 
attempts have been made to perform the operation by mechanical 
ineans, but they have hitherto been unsuccessful. This object is 
effected by the inventor of the present improvements by means of a 
very simple machine, which consists in mounting upon a circular shaft a 
series of circular cutters. These cutters are made to rotate with con- 
siderable velocity, and the chenille (which has been previously woven in 
a broad band) is slowly brought forward and pressed tangentially 
against the rotating cutters, by which means the chenille will be divided 
into as many strips or fillets as there are cutters, and which strips or 
fillets will be consequently of a breadth equal to the space between each 
of the said cutters. 

1964. FRepERICK ALBERT Gatty, Accrington, Lancashire, “ Dyeing. 
Dated 23rd August, 1856. 

These improvements consist in the use of chloride of sodium or com- 
mon salt in dyeing, with garancine, alizarine, and other preparations of 
madder. 

1966. Epwarp HALLEN, Cornwall-road, Lambeth, Surrey, “‘ Washing wool.” 
—Dated 23rd August, 1856. 

This invention consists of a frame (inside which the wool is put) 
filled in partly or in the whole with wire or other open material in its 
top, sides, ends, or bottom, altogether or in any part of them, to allow the 
water to enter and pass out, or run through it in a similar manner as it 
does through a sieve during the operation of washing the wool, or to 
drain off the water when required. This frame may be of any form, 
and either in one entire piece or in detached parts, to take to pieces so 
as to pack up in a small compass for export. This frame may be used in 
still water, in a running stream, or under a fall of water, or water may 
be pumped into it so as to keep a current of water running through it. 
It also may be used in a cistern filled with water by a pump, or by a 
spout conveying water from a higher source into the cistern. 

1967. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘‘ Stocking 
looms.”"—A communication from J. N, Brocard, Troyes, France — 
Dated 23rd August, 1856. 

This said invention consists in so arranging stocking frames that the 
necessary diminutions or narrowings at the calf, the heel, and the end 
of the feet, can be performed on it without the necessity, which now 
exists, of taking the stocking in process of manufacture to other frames 
where the diminutions or narrowings of the heel and end of the foot are 
performed after the leg has been completed in the first frame, whereby 
much time and labour is lost. The mechanism for driving the loom is 
also modified, whereby its action is rendered much more convenient and 
effective. The invention cannot be described in detail without reference 
to the drawings. 

1984. Witttam Henry Pernix, King David Fort, Saint George’s-in-the- 
Kast, London, ‘* Producing a new colouring matter for dyeing with a lilac 
or purple colour stuffs of silk, cotton, wool, or other materials.”—Dated 
zith August, 1856 

This invention consists in producing a new colouring matter for dye- 
ing with a lilac or purple colour stuffs of silk, cotton, wool, and other 
materials in the following manner :—The patentee takes a cold solution 
of sulphate of aniline, or a cold solution of sulphate of toluidine, or a 
cold solution of sulphate of xylidine, or a cold solution of sulphate of 
cumidine, or a mixture of any one of such solutions with any others or 
other of them, and as much of a cold solution of a soluble bichromate as 
contains base enough to convert the sulphuric acid in any of the above- 
mentioned solutions into a neutral sulphate. He then mixes the solu- 
tions, and allows them to stand for ten or twelve hours, when the mix- 
ture will consist of a black powder and a solution of a neutral sulphate. 
He then throws this mixture upon a fine filter and washes it with water 
till free from the neutral sulphate. He then dries the substance thus 



























« obtained at a temperature of 100° centigrade, or 212° Fahrenheit, and 
digests it repeatedly with coal tar naphtha until it is free from a brown 
substance which is extracted by the naphtha, Any other substance than 
coal tar naphtha may be used, in which the brown substance is soluble 
and the colouring matter is not soluble. He then frees the residue from 
the naptha by evaporation, and digests it with methylated spirit, or any 

~ other liquid in which the colouring matter is soluble, which dissolves 
out the new colouring matter. He then separates the methylated spirit 
from the colouring matter by distillation, at a temperature of 100° centi- 
grade, or 212° Fahrenheit. To produce the lilac or purple colour in the 
material to be dyed, he adds a strong solution of the colouring matter 
(preferring an alcoholic solution) to a dilute boiling solution of tartaric 
acid or oxalic acid, and works the silk, cotton, or other material through 
it when cold. For dying wool it is found advantageous to boil the wool 
with the above solution and sulphate of iron, to revise it in water, and 
afterwards wash it in soap and water. 

2000. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Machinery for 
combing fibrous substances.” --Dated 27th August, 1856. 

Efforts have been made to prepare long staple cotton by combing it 
upon machines having a single circle of teeth, as in the ordinary wool 
combers. The operation of such machines is, however, too slow, and 
the amount of work of which they are capable too limited to render them 
of any practical value, except for the most costly fabrics. Now the 
present invention has for its object to increase the capabilities of such 
machines, by certain lifications and impr s which enable them 
to perform a much greater amount of work than they have ever before 
been capable of, and is effected by placing the comb teeth in an inclined 
position upon the surface of a cylinder, and by operating them in con- 
junction with a guard, whereby an indefinite number of circles of comb 
teeth may be employed, and the product of the machine greatly increased. 


2001. IsraEL Coupeck, Ratley, Yorkshire, ‘‘ Machinery for tearing rags, 
adapted particularly for shoddy or artificial wool.”—Dated =7th August, 
1856. 

The inventor takes a table or framing, upon which he places a metal 
easing of suitable shape (say semi-circular). Immediately under the 
top of this casing he places a drum and roller, both working upon their 
axes, which pass through the sides of the casing; this he terms the outer 
casing. ‘The drum and roller are now between the outer casing and an 
inner casing, which inner casing he makes open at the top, for the pur- 
pose of preventing its touching the drum and roller, and for the purpose 
of allowing the munigo to pass into or between the two casings. Within 
the inner casing, and working in centre bearings on the frame, he places 
a wooden cylinder covered on its periphery with iron or steel teeth, the 
ends of the teeth being in close proximity to the inside of the inner 
casing, yet not touching. He then makes a small opening in the two 
casings a little above the level of the table, in which opening he places 
two grooved rollers, which he calls the feeders. Ue now passes the 
woollen rags from the table between the rollers which carry the rags 
through until caught up by the teeth on the cylinder. The rags are then 
carried upwards to the roller and drum, when they become torn, and the 
small pieces or mungo pass over the inner casing in two directions, one 
being in the direction of the motion of the cylinder where there is an 
outlet in the outer casing, the other in the opposite direction where a 
door or flap is placed in the outer casing for the purpose of taking out 
the mungo, the shoddy being still carried round between the teeth and 
the inner casing, until it falls off the teeth into a pipe or funnel placed 
for its reception. By these means he separates the shoddy from the 
mungo in a more speedy and efficient manner than heretofore.— Not pro- 
ceeded with, 

002. WittiaAM Green, Georce Hottoway, and Tomas Gruss, Kidder- 
minster, Worcestershire, ‘‘ Manufacture of rugs.”-—Dated 27th August, 

1356, 
This invention, which has for its object to improve the texture of the 
end borders of beam rugs, and which is also applicable to varying the 
colours in Brussels rugs, consists in weaving the end borders of the said 
rugs separately, and subsequently attaching the same, by sewing or 
otherwise, to the bodies of the said rugs, the backs cf which are woven 
beyond the ends thereof for the purpose, Thus in the beam rugs 
borders of finer texture may be produced than by the usual method of 
fingering in at the ends, and in the Brussels rugs additional colours 
may be introduced; the corners, which may also be separately woven 
and fitted into the design of the borders, are to be attached by sewing 
or otherwise in the like manner to the end borders.— Not proceeded with. 








2005. RicHaRD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Shuttles.”— 
A communication,—Dated 2sth August, 18.6. 

This invention consists in forming shuttles in several parts, and in 
the following manner. The body, web, or frame is formed of iron or 
other metal, to which are screwed or otherwise affixed iron or other 
metal pointed shoes or ends, and the frame covered with gutta percha, 
vuleanized or hardened caoutchouc, horn, or other similar smooth 
material. The friction roliers are also formed of gutta percha, 
hardened india rubber, horn or other similar substances, and are free 
to revolve upon spindles set in wooden blocks, one at each end of the 
shuttle. In some cases the inventor dispenses with the metal frame, 
and forms the shuttle between the wooden blocks and metal shoes of 
gutta percha, hardened caoutchouc, horn, or other like material. 

isley, Renfrewshire, N.B., 








2/25. GrorGe Hamitron, Blackland-mill, I 
“Textile fabrics.” — Dated Ist September, 18: 

This invention relates to improved hanical arrang 
means for imparting what is known as the elastic finish to textile 
fabrics, by which arrangements the required result is obtained in a 
more efficient manner and with less labour than has hitherto been the 
case. The present invention is also applicable to certain classes of 
goods for which the finishing machines hitherto in use are unsuitable. 
The finishing effect is produced by working the threads of the fabric 
over each other whilst the fabric is drying, after being treated with 
starch or other suitable composition; and, in this manner, whilst the 
composition stiffens the threads, they are prevented from adhering 
together. In finishing machines hitherto in use the effect has been 
produced by working the weft threads transversely, or from side to side 
across the piece, which is held in the machine by stenter hooks, taking 
into the two selvedges. According to the present invention, however, 
the piece or portion of a piece of goods is held by its ends, and the warp 
threads are worked longitudinally or the long way of the fabric.— 
Not proceeded with. 

2037. James ApperLey, Dudbridge, near Stroud, Gloucestershire, ‘‘ Improve- 
ments in the process of preparing cotton, wool, flax, and other fibrous 
substances for spinning, aud in carding and preparing machinery.”— 
Dated 2nd September, 1856. 

The object of the first part of this invention is to ensure greater regu- 
larity in the sliver or roping than has been heretofore obtained. This 
the patentee proposes to effect by laying a condensed web or band of 
sliver delivered from one scribbling, carding, or condensing machine 
diagonally on the feed cloth of the following machine, in pieces of 
suitable length, or in one continuous length, The fibrous substance 
to be prepared for spinning (say wool), is first weighted out and spread 
over the feeding apron of the first carding engine or condenser, in the 
usual manner, and from this machine the wool passes out in the form 
of sliver. This sliver he then transfers by hand to the travelling feed 
apron of the next machine, laying short lengths of it in parallel lines 
diagonally across the apron, so that as many lines of sliver as serve 
to make up the required breadth of feed will be simultaneously 
drawn upon by the licking-in or feed rollers to supply the carding 
surfaces; or, instead of employing a feed apron to carry in the sliver, 
he proposes to employ two endless bands provided with bent pins to 
receive serpentine fulds of sliver, and carry the same up to the licker-in 
rollers. The second part of the invention relates to an improved moed 
of constructing the cylinders of carding engines or preparing machines. 
Instead of constructing the cylinder of wood or of a single cylindrical 
easting, he forms the cylinder of several light tabular castings of the 
diameter required, and these he strings upon and keys toa common 
shaft, after having turned down their edges that they may fit closely 
together. Ne next turns down the periphery of the compound cylinder 
true, and drills holes therein at suitable distances apart, into which he 
drives wooden pegs. The metallic cylinder is then in a state to receive 
the card cloth, which is nailed thereto by driving tacks through the 
cloth and into the wooden pegs. He thus obtains, at a comparatively 
cheap rate, a cylinder of great lightness and strength, and one that will 
not warp or twist by the action of extremes of temperature. 
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2040, JoserH Lams. Manchester, ‘‘ Apparatus for preparing, s!ubbing, and 


flyer spindle, this retardation being of course adjusted to suit the degree 





’ 


voring cotton and other fibrous substances.”—Dated 3rd Sep 

This invention relates to centrifugal presser flyers, and whether 
such flyers have single pressers or double pressers, whereby the required 
elastic pressure of the small spur or presser which conducts the sliver 
of cotton on to the bobbin is obtained by the application of the principle 
of centrifugal force instead of by the use of springs or other analagous 
mechanical pressure. The improvements consist in suspending or 
mounting the presser with its upright rod upon the hollow flyer leg, in 
such a manner that the centre of suspension or motion of the presser 
shall be concentric with the centre of the flyer leg, which is accom- 
plished by turning the upper extremity of the presser rod into a hooked 
shape, and placing it in a small boss or cup at the top of the flyer leg, 
in which it hangs by its hooked end, the point of which is immediately 
concentric with the hollow flyer leg, or as nearly so as shall have the 
same effect. This peculiar mode of mounting or hanging the presser 
will be found still further to equalise or perfect its operation as well as 
by dispensing with the weight which has usually been applied, con- 
siderably to economise the power required in working the machines. A 
second improvement consists in placing a small pin or stud inside the 
flyer leg, in such a position that it shall prevent the presser rising up 
the flyer leg, and also limit the extent of its horizontal action. 

2054. Evan Lzicn and Grorce Peter Lricn, Manchester, ‘‘ Apparatus used 
in preparing and spinning cotton and other fibrous substances,”—Dated 
4th September, 1856. 

This invention consists, Firstly, of an improved arrangement of the 
top rollers used for drawing cotton or other materials, the said rollers 
being usually covered with cloth and leather. Instead of allowing the 
rollers to turn upon pivots at their ends, as at present adopted, the 
patentees make them hollow, and allow them to revolve freely on a dead 
er fixed spindle, the roller being kept in its place and prevented from 
falling off when lifted out by means of a clip ring fitting a circular 
groove on the spindle. The middle or ends of the spindle are either 
squared or flattened, so as to fit the cap, bars, or weighting hooks, and 
be prevented from turning. The spindle has one or more diagonal 
grooves, for the purpose of conveying and diffusing oil to the bearing, 
the distances between each series of spindles and rollers being capable 
of adjustment as usual, Secondly, in an improved flyer, in which the 
boss has one, two, or more curved, zigzag, or spiral projections made to 
fit corr di ind ions at the upper part or shoulder of the 
spindle, the effect of which is to draw down the flyer firmly on the top 
or taper end of the spindle as it revolves, locking on the flyer, and pre- 
venting either vibration or flying off, thus obtaining more steadiness 
and durability than in the present mode of attachment. 

2074. Henry Dyer, Plaistow, Essex, and Grorce Dyer, Gracechurch- 
street, London, ‘ Freeing textile fabrics, cotton waste, and fibrous 
matters from oily aud other impurities.”—Dated 5th September, 1856. 

The peculiarity of this invention consists in employing certain 
chemical preparations in a liquid state for cleaning the materials, and 
in adapting hanical ar ts for preparing and finishing the 

The inventors proceed by first steeping 
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materials so operated upon. 
the textile fabrics, cotton waste, or fibrous matters, which require being 
deprived of oily and other impurities in a pickle variously compounded 
of alkalies and alkaline earths, combined together or separately with 
urine or with water, as the case may be, particularly when employed 
for recovering used oil and dirty cotton waste or wipings now used in 
the cleaning of machinery or otherwise. The oil or grease being by this 
process saponified, the m terials can be subjected to boiling and washing 
in water. When the cotton waste or wipings contain sufficient oil to be 
removed in part by pressure, they employ two or more hollow metal 
rollers, either cold or heated by steam or other means, placed horizon- 
tally in a suitable strong frame, and fed with the material by spreading it 
on a canvas or other endless band working over the lower roller or rollers, 
and kept stretched by an additional roller, after which the material is 
ready for the pickle and washing as before. When required, the 
materials so deprived of oleaginous matter may be bleached, or iron 
mould, sand, or impurities 1 by t ) processes and ma- 
chinery. They sometimes employ cylinders with spikes or prongs 
fixed thereon, arranged for the purpose of separating the cotton waste, 
which machinery is not described in this provisional specitication— 
Not proceeded with. 

2076. Sipsey WESLEY Park and EpGar Stimpson ELLs, both of Troy, U S., 
“‘A machinery for knitting tubular ribbed fabrics.”—Dated 6th Sep- 
tember, 1856. 

Instead of employing together an annular and a radial series of 
hooked needles, as has been done heretofore in knitting tubular ribbed 
work, the patentees use two annular series of such needles, parallel 
with or somewhat inclined to each other, the barbs of each series being 
turned outward, and the two series so arranged together that the hooked 
ends of the needles of one set are parallel or nearly parallel with, along 
side of, and pointed in the opposite direction to those of the other series, 
but these two annular sets of needles may be equal or of slightly different 
diameters, and may be arranged concentric with or a little eccentric 
to each other, and the needles of either set or of both sets may slide 
endways or vertically up and down, or be fixed immoveably within the 
blocks, which respectively hold them, and the knit fabric may be drawn 
off through either sets of needles. Furthermore, the invention em- 
braces a certain improved mode of constantly drawing the fabric from 





of spinning or twisting action required. 


2098. Witt1aM Prpprine, Trinity-terrace, Southwark, Surrey, “ Prepara- 
tion and manufacture of certain piled, corded, or other fabrics.”—Dated 
9th September, 1856. 


The inventor proposes to improve either by y in fi e 
or superiority of finish, those fabrics usually known by the names o 
mosaic or corded fabrics. An elaborate verbal description is given of 
the improved processes, but we do not think the invention can be 
intelligibly described without the aid of drawings.— Not proceeded with. 





. 2102. CHARLES Brook, jun., Meltham-mills, near Huddersfield, Yorkshire, 


“ Polishing or finishing yarns, threads, and woven fabrics,”—Dated 9th 
September, 1856. 

In carrying out these improvements, the yarns, threads, and woven 
fabrics are acted on by the surfaces of rollers caused to move at a high 
surface speed, so that the rollers become heated by the friction, and 
thus produce to the yarns, thread, and woven fabrics a high polish or 
finish superior to that produced by rollers heated by steam and moving 
at a less surface speed. 

2106. Henry Cooks, Manchester, “‘ Dyeing yarns or threads.”—Dated 10th 
September, 1856. 

This invention consists in dyeing yarns or threads in the ordinary 
dressing machines usually called “ Kenworthy’s tape leg machines,” and 
in the novel adaptation of such machines to this purpose by the applica- 
tion or use of dyeing or colouring troughs or vessels, rollers, and other 
necessary apparatus for the performance of such operation previously to 
the processes of dressing or sizeing the yarn. The novel application of 
apparatus enables the patentee to dye the yarns from beams or bobbins 
instead of in bundles, and thus considerably to economise the time and 
cost of winding the yarns, as the rollers or beams of yarns as prepared 
by the beaming machines are thus placed in the dressing machines to be 
dyed, and afterwards passed through the ordinary dressing and sizing 
machines as usual, when they are (after being thus dyed and dressed) 
wound upon the beam or roller ready for “ looming.” 

2126. JoHN MILNES, and WiLLIAM Tuompson, Sutton Mill, Kildwick, York- 
shire, ‘* Looms for weaving "—Dated 11th September, 1856. 

In carrying out this invention the leaves of heddles are connected 
with levers, each of which has a rod with a hook or catch thereon, which 
is acted on by a spring in such manner as to have a tendency to be in a 
determined position, and the rising or falling of the leaf of heddles to 
which any one of the levers is attached, depends on whether its rod with 
a hook or catch is or is not acted upon by a pin barrel or pattern sur- 
face. The lifting and lowering of the leaves of heddles is by means of 
two levers, or rising and falling bars, on to one of which the whole of the 
hooked rods would, by reason of the tendency given to them, rest, if none 
of them were selected or moved by the pin barrel or pattern surface ; 
the other lifting bar or lever, therefore, is arranged to receive those of 
the hooked rods which are acted on or selected by the pin barrel or 
pattern surface. The lifting rods or levers are actuated by means of 
connecting rods attached to arms or crank pins on the face of an eccen- 
tric cog wheel which moves on a fixed stud or axis, and the arms or cranks 
are slotted, or so arranged that the distance at which the connecting rods 
are attached from the centre of the shed or axis may be varied, thus 
admitting of one of the lifting bars or levers being moved (when desired) 
a greater distance than the other by the rotation of the eccentric cog 
wheel. The eccentric cog wheel is driven by means of another eccentric 
cog wheel, in such manner that when the smaller radius of the driving 
cog wheel is actuating the other eccentric cog wheel at its larger radius 
the motion to the lifting bars will be slow, and thus allow time for throw- 
ing the shuttle, and the speed of the lifting bars will then be accelerated 
when changing the positions of the leaves of heddles, On the axis of 
the pin barrel or pattern surface is fixed a disc or wheel with notches or 
recesses at equal distances apart, which disc or wheel is actuated by a 
wheel which has moveable studs or pins, and according as one or more 
of these studs or pins are fixed in this wheel, so will the stud barrel be 
actuated in order to vary the pattern of weaving. Provision is made to 
admit of the loom being put back when required. 





Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
‘anures, &c. 
2110. Grorer Riiety, Grove, South Lambeth, Surrey, “ Treating maize for 
distilling with apparatus therefor.”—Dated 10th September, 1856. 

The inventor uses a separate mash tun, with apparatus therein for 
bringing up the heat of the mash to that point which he finds most ad- 
vantageous for the saccharine fermentation (upon the addition of malt) 
and consequent production of spirit.—Not proceeded with. 

2114. Josern Currstran Davipson, Yalding, Kent, “Construction of 
share drill.”—Dated 10th September, 1856. 

The object of this invention is to provide a ready means of adjusting 
share drills to the required depth for sowing, and to prevent the neces- 
sity for shifting the position of the shares in their sockets. ‘This the 
inventor prefers to do by mounting the drill frame on adjustable run- 
ning wheels, fitted like plough wheels, and by transmitting the motion 
from one or both of the running wheels to the axle of the said roller, 
through an intermediate wheel carried by an adjustable swinging arm, 
which has its fulerum on the seed rolleraxle. By this arrangement the 
shares will not require to be shifted, but the wheel stems may be slidden 
up and down in their sockets, and the intermediate wheel adjusted (by 





the needles with uniform tension, also an improved mode of retaining 
the needles of an annular series in place in the needle block ; also the 
employment of certain appliances, besides the usual yarn sinker and 
barb pressers, in connexion with the two annular sets of needles. The 
improvements cannot be more fully described without reference to the 
drawings. 

2091. Ropert BamrorD, Preston, Lancashire, “Looms for weaving.”— 
Dated 8th September, 1856. 

This invention relates to an improved system or mode of securing 
the reeds employed in looms for weaving to the slay cap, whereby the 
reeds may be more readily changed than can be effected with the 
ordinary mode of securing them. According to this invention the head 
of the reed is held in the slay cap by means of a metal or other bar, 
which may or may not extend the entire length of the slay. One edge 
of this bar is made to project under the head of the reed, which fits 
into a longitudinal groove in the under side of the slay cap in the 
ordinary manner, but in place of the bar being fixed to the cap, it is 
made to slide back at right angles to the length oi the slay, in order to 
release the reed when a change is required, and this sliding action is 
obtained by simply attaching the bar to the under side of the slay cap 
by means of screws passed through slots in the bar, such slots being of 
sufficient length to allow of the bar being drawn back far enough to 
release the head of the reed. In order to secure a fresh reed the bar 
has simply to be pushed forward again, when it will at once lock the 
reed head inside the groove in the slaycap. This mode of securing the 
reed to the slay cap is equally applicable either to fast or loose reeds.— 
Not proceeded with. 

2097. Joun Watson, Tareen-street, Glasg 
Freperic Haug, Manchester, “ Spinni 
—Dated 9th September, 1856. 

The improvements comprised in this invention are applicable in all 
cases where the spindle and flyer arrangement is at present used, being 
in substitution of that contrivance, and hay ing for their object the 
obtainment of an increased effective speed, and the reduction of waste. 
In this improved arrangement what may be termed an inverted flyer is 
used, that is to say the legs or arms of the flyer project upwards from a 
tubular spindle or tubular collar carried in bearings in one or two 
horizontal bars, and fitted with a wharve or pulley, or a toothed wheel, 
by means of which it is driven. The thread or yarn descends from 
above in the usual way, and passes through the eye of one of the flyer 
legs toa central spindle upon which it is wound, or it may be wound 
upon a small tube or upon a bobbin or pin carried upon the spindle. 
This spindle passes down through the tubular spindle of the flyer, and 
resis on a bar or rail, a vertical reciprocating movement being im- 
parted to it by the rail to regulate the building up of the yarn or thread. 
A small pulley or wharve may be fixed on the spindle, for the purpose 
of applying a frictional cord or strap for the production of the y 

A vane or other contrivance may also be fitted upon the spindle, 
for the purpose of retarding the motion imparted to it by the tubular 
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kening a binding screw that fixes the swinging arm to the drill box) 
to suit the change of position.— Not proceeded with. 
2116. Josep Curistian Davipson, Yalding, Kent, “Hop bin or hop 
frame.”—Dated 10th September, 1856, 

This invention relates to the manufacture of hop bins or temporary 
receptacles for the green hops in a manner that will admit of their 
lateral contraction, the object being to enable the workmen to carry 
them through narrow spaces in the hop field (for the purpose of placing 
them between the rows of hops to be picked) without the necessity for 
removing obstructing hop poles, and also to allow of the bins being 
closely packed away when not required for use. Instead of forming a 
rigid rectangular frame for carrying the sacking, the inventor forms the 
ends of the bin frame each of two bars or poles jointed together at top, 
and capable of closing on each other, or standing out like struts. 
These two ends he connects together by cross bars which extend beyond 
the struts and form handles for carrying the bin. To give rigidity to 
the structure he applies rods at the angles, to secure the cross bars firmly 
to the ends of the frame. Within this frame a sacking is suspended, 
which forms the receptacle for the picked hops. When the receptacle 
is empty the bin can be closed like a folding camp stool, and a large 
number may be piled away in a comparatively small space,—Not pro- 
ceeded with. 

2117. See Class 10. 

2121. Joun Biyrue Roxryson, Beverley, Yorkshire, “‘ Machinery for effect- 
ing agricultural operations.”—A communication.—Dated 11th September, 
1856. 


These improvements refer to former patents granted to J. H. John 
son, and dated 10th May, 1853, and 6th January, 1855, respectively, 
and they consist, First, in the novel combination of the boiler and 
framework of the machine, whereby superior strength and lightness 
are attained. Secondly, in the application of spur gearing to the 
rim or periphery, either interiorly or exteriorly, of the main sup- 
porting wheels as a means of propelling the machine. Thirdly, 
in a more simple and more compact arrangement of machine for 
propelling the machine and actuating the digging cylinder than has 
hitherto been used. Fourthly, in the addition of a steering appa- 
ratus by which the direction of the machine's motion may be easily and 
rapidly changed, and the machine's turning may be effected either com- 
pletely or partly round in its own length. Fifthly, in the peculiar form 
of the cutters or digging bars whereby they are made to enter the earth, 
so that no part of their surface will be exposed to the resistance thereof, 
but their cutting edges. These improvements cannot be described in 
detail without reference to the drawings, 


Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fittings, Warming, Ventilating, &c. 


2113. Jonn Tayor, Spring-grove, Hounslow, Middlesex, “‘ Building walls.” 
Dated 10th September, 1856. 





In carrying out these improvements face plates or slabs, either of 
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brick, with stone, or artificial stone, or composition are used, each being 
made with a flange or projection on its inner lower edge, which slabs or 
plates are similar to what have been made and employed by the i 
according to inventions described in the specifications of former patents 
granted tohim. These facing plates or slabs are used in combination 
with concrete in the following manner:—The slabs or facing plates are 
used in pairs, so as to form blocks of concrete faced on the two surfaces, 
or, what is preferred, several of the facing plates or slabs are arranged 
end to end, in two parallel lines, at a dist: a depending on the 
intended thickness of the wall, the flanches being inwards. Concrete is 
to be poured into the space between the parallel lines of facing-slab or 
plates, but only so as to partially fill such space, and the concrete is to be 
allowed to set. The space is then to be completely filled with concrete, 
the upper surface thereof being struck off, or made level with the upper 
edges of the facing slabs or plates, Other facing slabs or plates are 
then placed in a similar manner in parallel lines on those previously 
mentioned, these slabs or plates by preference breaking joint with those 
below, and the spaces between these slabs or plates are then to be filled as 
above described with concrete. 


2118. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Apparatus for 
making bricks."—A communication trom J, Harman, U.S.—Dated 10th 
September, 1356. 

The main feature in this invention consists in the employment of 
sliding moulds constructed in two halves each way, having any convenient 
number of angular recesses and projections, according to the number of 
bricks intended to be moulded at one operation, the two halves of the 
moulds being so fitted to each other that when they are put together a 
number of rectangular spaces, corresponding in size and shape to the 
bricks to be moulded, is left. A horizontal reciprocating motion is im- 
parted to the moulds by means of a connecting rod and crank, the two 
halves of the moulds sliding in suitable guides fixed to the main framing 
of the machine.— Not proceeded with. 








2119. Wituiam OLpnaM, Southam, Warwickshire, ‘‘ Improvements in the 
manufacture of cement, and in treating or preparing colouring matter 
for cement.” — Dated 10th September, 1856. 

In the manufacture of cement from lias lime, heretofore the practice 
has been to calcine the limestone, and subsequently to mix and grind it 
with clays or other soluble matters. The improvements consist in first 
grinding the lias limestone to a powder, either separately or with a suitable 
admixture of clays. The limestone and clay, mixed either before or 
after grinding the limestone, is then rendered plastic, and formed into 
suitable cubes or shapes for the purpose of burning or calcining, after 
which they are reduced to powder by grinding to a state suitable for 
cement when it is fit for use. A further improvement consists in re- 
ducing the lias limestone by means or stones similar to mill-stones used 
for grinding wheat The improvement in preparing the colouring matter 
for cements consists in grinding coke, breeze coal, coal slag, or charcoal 
used for that purpose to a fine paste or powder while in a wet state, after 
which it is dried and reground with the cement. 

2127. Lucius E. TrugspeL., Warren, Worcestershire. ‘‘ Weight distri- 
buting bridges.”~ Dated 11th September, 1856. 

This invention relates to a novel mode of trussing beams, or of con- 
structing frames of timber so as to distribute the weight which they are 
intended to bear equally over the structure, The inventor provides a 
series of rafter timbers, which intersect each other at about an angle of 
90°, and at equal distances apart, and form a continuous lattice frame. 
The spaces created by the intersection of these timbers are square, and 
have one of their diagonal lines perpendicular to, and the other parallel, 
or nearly so, with the strong timbers, of which there are two on either 
side, between and to which the lower ends of the rafters are firmly 
secured by bolts. The rafters rise from the beam at an angle of about 
45°, and are halved into and secured to each other by bolts at the points 
of their intersection. Between the angles of the squares thus formed 
are secured horizontal braces parallel with the strong timbers, and these 
being intersected at right angles by vertical braces passing between the 
upper and lower angles of the same squares, both being halved into each 
other and firmly bolted together, and otherwise secured to the rafter 
timbers in any suitable manner. The peculiar arrangement of these... 
braces, when combined with the rafter timbers, serves to distribute the 
weight or pressure communicated to any part of the bridge over the 
whole structure.— Not proceeded with, 

2128, Joun TaLvor Prrman, Gracechurch-street, London, “ Iron bridges.’ 
—A communication.—Dated lth September, 1856. 

The improved iron bridges cannot be described without reference to 
the drawings. 


——_— 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implee 
ments of War or for Defence, Gun Carriages, §c. 
2134. Joun Tarot Pitman, Gracechurch-street, London, “ Repeating 
fire arms.”"— A communication.—Dated 12th September, 1856, 

This invention relates to that description of repeating fire arms, in 
which a chambered cylinder is arranged to rotate on an axis parallel 
with the barrel. The main object of the invention is to enable the 
operations of rotating the breech and firing to be performed easily 
with a simple arrangement of mechanism, operated by a single pull on 
one trigger. In order to accomplish the above resalt, an important 
part of the invention consists in certain arrang and i 
tions of the parts of the lock, by which the hammer is made self- 
cocking after every fire, and the main spring is relieved from all strain 
while the hammer remains cocked, Other features of the invention 
consist in certain novel arrang and of mechanical 
devices, by which the rotating of the cylinder, the locking of the same 
at the time of firing, and the letting off of the hammer are effected, 
The several improvements cannot be described without reference to the 
drawings. 

2137. Epwarp Paton and Cuar.es Frepenick WALSH, Perth, N.B., “ Fire 
arms and projectiles.”—Dated 12th September, 1856. 

The grooves of the improved rifle are of such a form as to have one 
side square, or radiating from the axis of the bore, whilst the other 
side is brought with a gradual curve to what, without the grooves, 
would be the inside surface of the bore. The ball or projectile is made 
with wings or projections fitting this improved form of groove, andthe 
twist is given to the grooves in such a manner that the ball will be 
made to spin with the inclined side of each groove in advance of the 
square side. By using this form of groove the resisting action of the 
air to the spinning or rotation of the ball is rendered much less than an 
ordinary ball, so that a less twist of the grooves will suffice, and less of 
the propulsive power will be lost in turning the ball.—WNot proceeded 
with. 

2145. Joun Henry Jounson, Lincoln’s-inn-fields, Middlesex, “Fire arms.” 
A communication —Dated 13th September, 1856. 

A portion of the present improvements refers more particularly to 
rifled cannon, and consists in producing the rifle grooves in a peculiar 
manner. In carrying out this part of the invention, the back end of 
each rifle groove is ground or filed into the metal of the bore, by means 
of a cast steel wheel, the edge or face of which has a cross section 
corresponding to the deepest part of the groove, but a little larger, 
This wheel is driven by means of a cord or pulleys, or in any other con- 
venient manner, and is pressed against the side of the bore by means 
of springs or otherwise. The rifie grooves are sul tly ¢ leted 
by means of traversing cutters acting as in a planing machine, and being 
set out by a wedge drawn between them by a rod issuing at the muzzle 
of the piece. It is preferred to cut the rifle grooves so that their 
depth in the metal of the bore shall greatly diminish towards the muzzle, 
and the depth of the cut is regulated by means of an arm projecting 
laterally, and resting or sliding upon an inclined or curved guide. This 
arm or lever acts on the nut which draws in the rod attached to the 
wedge by meansof which the cuttersareadjusfed. The object of first cutting 
out the inner ends of the grooves as described is to enable the rifling tool, 
subsequently used to run into a clear open space, so as to take its new 
position for a clean firm cut. When the cannon is rifled with twelve 











grooves, the grooves taking up about one half the surface of the bore, and 
being each about one-fiftieth of a calibre in depth, with a cross section 
of circular outline, a very good result is obtained, but it is preferred to 
adopt small number of grooves of proportionately larger size. 
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preferred not to extend the grooving further back or inwards in the 
piece than a point corresponding with the back of the projectile when in 
position for firing, so as to leave the full strength of the metal around 
and a little in front of the charge of powder. As both the bore and the 
rifle grooves are liable to be imperfect just at the muzzle of the piece, it 
is intended to cast the piece with an extra thickness of metal, equal, say, 
to about one-tenth of a calibre, to be turned off the muzzle after grooving. 
For a similar reason, and also to facilitate loading, the muzzle is counter 
sunk or bevelled on the inner edge to the full depth of the grooves, or a 
little more, the bevel fitting a cone the height of which is about three 
times the diameter of its base. The degree of twist, or the pitch of the 
rifle grooves, may be modified to suit the kind of projectile used, and it 
is preferred to make the twist or pitch differential, the twist increasing 
or the pitch diminishing, towards the muzzle of the piece. A final 
twist or pitch at the muzzle equal to one turn in about two hundred and 
fifty calibres for light charges, or one turnin three hundred calibres with 
strong charges, give a good result, 

2158. ALEXANDER Rowanp, Glasgow, ‘‘ Cases or vessels for holding gun- 
powder,”— Dated 15th September, 1856. 

Instead of the ordinary tin or metal cases, it is intended, according to 
the present invention, to use suitable glass flasks or bottles, shaped so 
as to secure great strength and good packing qualifications. The general 
shape preferred for this purpose is that of a comparatively long bottle, 
presenting a flat ellipse in transverse section, and formed with a neck 
fitted either with a cork or screw stopper, or other closing apparatus. 
Gunpowder flasks of this kind are economical in cost, whilst they are 
safe and strong in use, and the material of which they are composed 
admits of an easy and conspicuous maker's name being put thereon. For 

ple, it is intended, in the present instance, to form the mould in 
which the flasks are made, so that when the flasks come out they each 
bear the words “ Kame’s Gunpowder Co." as a permanent and practi- 
cally indestructible announcement. In addition to this announcement, 
or similar ones, notices as to the special quality of the contained gun- 
powder may be moulded upon the glass, or the different qualities may be 
indicated by using glass of different colours. 
2188. ANpRE GaprigL GUILLAUMIN, Paris, ‘‘ Ramrod.”—Dated 18th Sep- 
tember, 1856. 
This invention consists in the use and application of ratans, malacca 
and other canes, in and for the manufacture of ramrods for firearms 
instead as whalebone or wood, as hitherto used for that purpose.—Not 


proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lumps, Manufactured Articles of Dress, &c. 

2084, Hunat Errenne Trottier, Rue de l’Echiquier, Paris, “ Portable bath.” 

—Dated 6th September, 185». 

This invention consists in the adaptation of a reservoir of hot water, 
containing a chamber for heating linen to the back or any other suitable 
part of an ordinary bath. The reservoir, composed of metal or other 
material, is fixed at a small distance from the bath by brackets or stays, 
and contains a heating chamber, made of the same material as the bath, 
and is termed a linen warmer, in which the bather places the linen to be 
warmed before getting intothe bath. At the top of the reservoir is an 
opening closed by a screw stopper, in which opening about two pailfuls of 
water, at a temperature of 176° Fahrenheit is poured for heating the 
linen. And at the bottom of the same is a tube communicating with the 
bottom of the bath. ‘To the tube is fixed a stop cock, which enables the 
reservoir to be emptied. Another tube also supplied with a stop cock is 
placed in the middle of the reservoir, and then turns to the right of the 
bath, for the purpose of conveying nearly to the top of the bather hot 
water from the reservoir. On the opposite side of the bath is placed a 
thermometer for ascertaining the temperature of the water’—wNot pro- 
ceeded with. 

2084. See Class 10, 

2093. Francis Mitcnect Hernia, Basinghall-street, London, “ Applying 
magnetic action to combs and brushes.”—Dated 8th September, 1856. 

The object of this invention is so to charge a comb or brush with mag- 
netic power that the comb or brush may be capable of transmitting the 
magnetic action to the skin of men or animals, thus communicating the 
beneficial effects produced by the action of the magnetic power or fluid. 
The invention consists of a brush with metallic wires in the place of 
bristles, a magnet being connected with such wires. The invention can- 
not be described more fully without reference to the drawings. 

2120. Wittram Haewry Forster, Gravesend, Kent, “ Fastening for articles 
of jewellery, brooches, or dress ornaments.””"—Dated 10th September, 1856, 

This invention consists of one or more curvilinear or talon-shaped 
pins being secured to the articles of jewellery or otherwise (through the 
intervention of a tube furnished with sliding stems on end pieces) in such 
manner that the operation of attaching or detaching the ornament is 
effected by simply pressing the sliding stems or end pieces which slide 
within the tube so as to raise simultaneously the pins which work on 
joint centres attached to the same, the body of the said tube being pro- 
vided with suitable reaching springs for the purpose of causing the stems 
or end pieces to slide or extend, and the talon-shaped pins to incline to 
the outer surface of the tube, so as to clutch or hold the dress, or other- 
wise, to which the ornament is desired to be attached, firmly between 
the said pins and the tube. 

2144. RicHarD Peyton, Birmingham, “ Manufacture of metallic bedsteads 
and other articles for sitting, lying, and reclining upon.” — Dated 13th 
September, 1856, 

This invention consists in connecting the laths with the framing of 
the said articles by means of a slot in the lath engaging with a button 
on the rail, the said slot being situated transversely in the lath, and 
having inclined sides or an oblique position. 





2173. CHARLES MarspeN, Kingsland-road, London, ‘ Fastenings for shirts 
and other garments, together with an improved tag.”—Dveted 17th Sep- 
tember, 1856. 

In his fastening the inventor dispenses with studs, buttens, or pins, 
and forms it so that when applied to shirts and other garments which 
are washed the whole fastening may be washed with the garment, For 
the sake of brevity he describes his fastening as applied to the wristband 
and to the neck of a shirt. The wristband fastening is composed of 
two thicknesses of linen or other suitable fabric, stitched together at 
one side, so as to form as it were two flaps; upon the under flap he sews 
or otherwise attaches four or more cross loops, and at one end of this 
under flap he secures one end of a piece of cord, tape, or other like 

ial, The i then carries the cord through all the loops, 

ing at the opposite end of the flap, and in this state the fastening 
is ready for attaching to the wristband. This is effected by stitching or 
sewing the lower flap to the wristband, and when on, the wearer fastens 
the wristband, by turning back the upper flap, pulling the free end of the 
cord, passing it round the wrist, and turning it under the cord to form a 
loop or stop ; or the free end may be held by a metal stop; the wearer 
then turns down the upper flap, and the cord is concealed from view. In- 
stead of the under flap the cross loops and cord may be attached directly 
to the wristband, one flap being required to hide the loops and cord. 
The fastening for the neck of shirts is very similar to that just described. 
It is attached from the back of the neck to a short distance down the 
side of the neck, whereby all opening in front is avoided. Two pieces of 
strong tape or other suitable material are attached to opposite sides of 
the opening left in the shirt. On one piece of tape there are several 
single cross loops, placed in such positions that when both tapes are 
brought together each single loop shall lock or fit in between each double 
loop. In that part of one tape which is to be at the extreme back of the 
neck, the inventor secures one end of a piece of cord or other like suit- 
able material, and laces it through the loops on each side alternately. 
When applied to a shirt, and supposing the shirt to have been put on 
by the wearer, he fastens it by pulling the free end of the cord, and as 
this must necessarily be of great length, a pocket is provided for it in 
the side of the shirt, The tag for passing the cord or lace through the 
loops, and which may be used generally as a tag, is formed of a plate of 
metal, one end or side of which is toothed to take a firm nip in, and 
hold of, the cord or lace to which it is to be applied. — Not preceeded with. 











Cass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators 
Purifying Apparatus, Sec. 
2140, Joun Exxiorr, Southampton, Hampshire, “ Apparatus for containing 





and supplying water, gas, and other fluids, applicable also as a fluid meter.” 
a Dated | 12th September, 1856. 

This invention has for its chief objects to allow of water, liquors, gas, | 
or any other fluids or semi-fluids being withdrawn from vessels of any | 
ordinary suitable form without the admission of atmospheric air to their | 
contents, and where the apparatus is employed for flushing or regulating | 
the supply of fluids, to effect these uses without the necessity of any air 
pipe or valve. The patentee proposes to effect these chief objects of his 
invention by the use of a flexible waterproof bag, sheet, or disc of india- 
rubber, oiled silk, or other suitable material, affixed in such a way and 
in such proportion as to size and shape to a rigid or semi-rigid con- 
taining vessel of metal, wood, or other suitable material, that the 
flexible bag, sheet, or disc shall, by its own weight, and the pressure of 
the atmosphere, be forced to the sides of the containing vessel, and down 
on the fluid or semi-fluid contents as they leave the containing vessel 
thus allowing them to be drawn off without admission of the at phere, 
and with certain additions described, forming an apparatus for storing 
and supplying liquors, gases, or other fluids or semi-fluids, for flushing 
water closets or drains, or regulating or registering the supply of water 
or other fluids. 

2181. Frepextcn Heineicnu Rvupowr Scuetier, Vienna, Austria, ‘* Manu- 
facture of illuminating gas.”—Dated 17th September, 1556. 

The inventor carries on the distilling process as heretofore for a given 
period according to the quality of coal employed, and when the gas 
given off begins to fail in its illuminating power, he conducts into the 
retorts a suitable quantity of the tar which was given off at the earlier 
part of the process, or during a former operation. Or instead of intro- 
ducing the tar in a fluid state into the retorts he collects it into a boiler | 
or still, and subjects it to heat for the purpose of vapourising the volatile 
parts, and these he then conducts to the retorts, the heat in which will 
quickly convert them into a rich gas. By this means the poor gas dis- 
tilled from the partially exhausted coal will be enriched, and that at the 
expense of the hitherto valueless product of gas tar.— Not proceeded with, 


Ciass 9.—ELECTRICITY.—None. 


Cuiass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

2140. See Class 8 

2043. Joun Mercatr, Newton-heath, near Manchester, ‘“ Improvements in 
the manufacture and treatment of tar oil for dissolving india-rubber, 
gutta-percha, gums, and gum resins, and in deodorising all fabrics, wood, 
or any article impregnated with tar oil or the products from coal tar.”’"— 
Dated 3rd September, 1856. 

The inventor manufactures chloride of tar oil from the dead oil, crude 
oil, creosote, or heavy oil of tar obtained from coal tar by distillation, 
which dead oil, crude oil, &., have hitherto been chiefly used for steep- 
ing railway sleepers to preserve them from decay; and he so purities, 
rectifies, and redistils the said tar oil as to render it fit, and equal to 
naphtha, fer dissolving india-rubber, gutta-percha, gums, and gum- 
resins, and renders it of far greater value than it has hitherto been. He 
takes the before-named heavy oil, dead oil, crude oil, or creosote, by all 
which names it is generally known, and in this said oil he mixes any 
acid, neutral salt, and alkalies, The acid, alkalies, and neutral salt 
which he prefers to use (on account of cheapness) are sulphuric acid, 
common salt, and caustic soda and lime. ‘To every gallon of the before 
named oil he adds about 2 Ib. weight of rectified commercial sulphuric 
acid, and half a pound of chloride of soda or common salt, He agitates 
this mixture so as thoroughly to incorporate or mix it, which will take 
place in from three to six hours, according to the speed given to the 
agitater. After this mixing he lets the whole settle for about twenty- 
four hours, or longer if found necessary. ‘The longer it is allowed to 
settle the more of the clear liquor will be obtained; when it is so settled 
there will be found a copious thick black precipitate. He performs the 
said mixing in atank, cistern, or cask, and draws off the oil with syphons 
or taps placed one above another, in such a manner that the whole of the 
oil can be taken off without disturbing the thick pulpy precipitate. He 
then takes this oil, and puts it into a tank, cistern, or cask, or any con- 
venient vessel, and mixes amongst it a sufficient quantity of caustic soda 
and lime, which will neutralise any acid that is combined with the oil. 
He then separates the caustic soda aud lime from the oil, and 
puts the lime so separated into a common tar still, and distils in the 
usual manner until two-thirds of the whole has distilled over. It will 
then be found to have acquired the property of dissolving india-rubber, 
gutta-percha, gums, or gum resins, with certainty and expedition. To 
render it still more limped and pure, he puts the last named distillate 
through the whole of the above named operations once or twice more, 
according to the degree of purity he desires to arrive at; the more 
pure {ft is the quicker it will dissolve the materials. He deodorises all 
kinds of fabrics that are impregnated with the before named india 
rubber, &c., dissolved in oil or naphtha, or any other oil, naphtha, or tur- 
pentine that may be used for dissolving india-rubber, &c., by any alkali 
or alkaline earths, and renders it or them caustic in the usual way, and 
dissolves it or any of them in water, and runs the fabric through this 
same liquor,— Not proceeded with. 

2044. Louis Cornipgs, Trafalgar-square, London, “ Dressing or preparing 
hides, skins, intestines, and such like animal substances.”—Dated 3rd 
September, 1856. . 

This invention relates to a new method of dressing or preparing hides 
skins, intestines, and such like animal substances, which the patentes 
proposes to effect by the use and employment of certain ingredients for 
the purpose of altering the natural properties of gelatinous or glutinous 
compounds contained in various animal bodies or substances, such as the 
hides, skins, and intestines of animals, The ingredients which he pro- 
poses toemploy for the purpose of his said invention are glicane, and 
solutions of acetate of alumina, or salts of alumina, by the use of which 
he softens the gelatine or gluten contained in various animal substances. 

2045. Simon Guipietia, and Louis Turxierti, Rue de |’Echiquier, Paris, 
“ An improved buckle.”’"— Dated 3rd September, 1856, 

This invention cannot be deseribed without reference to the drawings. 

2047, Joun Roserts, Upnor, Kent, “Stopping or closing of jars, bottles, and 
other vessels, applicable also to the joining of earthenware and other pipes,” 
—Dated 3rd December, 1856. 

The inventor avails himself of the yielding or elastic property of cork, 
india-rubber, or other analogous substance, and into the band of this 
material, which surrounds the lip of the vessel to be closed, or the pipe 
to be lengthened by a junction, he causes the thread of a screw to take, 
and he thus obtains an air and water-tight joint. The ring of the yielding 
material he fits into an annular groove formed in the neck of the jar or 
vessel, or end of the pipe, and in the cover of the jar, or socket end of 
the adjoining pipe he forms a female screw, by moulding or casting the 
same at the time of making the pipe or cover. When the thread in the 
socket end of the pipe or cover is applied to the elastic ring it will take 
into the cork, leather, or other substance, and hold firmly thereto, In 
case of stoppering bottles he proposes in general to form the screw in the 
bottle neck, and to make the stopper the yielding medium for obtaining 
an air-tight stoppering.—Not proceeded with. 

2048. Jutgs Mozakp, Dufour-place, Golden-square, London, “ Miners’ lamps.” 
—Dated 3rd September, 1556. 

The upper parts of the improved miners’ lamp are screwed on to the 
lower part or oil vessel, in such manner that the parts cannot be un- 
screwed without acting on the wick of the lamp, and drawing it into the 
wick tube so as to relinquish the flame; hence, a man using such a lamp 
cannot obtain a light by opening the lamp. To accomplish this object 
there is a trigger or lever which is acted on several times by projections 
orcatches in the act of unscrewing the parts. This trigger or lever 
gives motion to a claw, which, each time it is moved, enters the wick, and 
causes it to be drawn down a distance into the wick tube, and the wick is 
prevented rising by its elasticity, or otherwise by spring points which 
retain the wick down to the position it may be brought by the claw. In 
order to prevent the flame being blown or drawn through the wire 
gauge a chimney is used, which ascends to such a height as to prevent 
the flame being acted on. The wire gauge is closed at top, and also at 
the bottom, except where the chimney passes into it. Above the upper 
part of the oil vessel, and below the wire gauge, the flame is protected by 
a cylinder of thick glass, The wick is snuffed by the ordinary bent wire. 


2051. See Class 7 
2053, Jorn Tanner Hart, Lexington, Kentucky, America, ‘‘ Apparatus for 








modelling statuary and other uneven surfaces.—Dated 4th September, 
1856. 


The design and object of this invention is to assist the artist and others 
in obtaining with accuracy, rapidity, and simultaneously a large 
number of measurements from the statues and groups in the galleries, 
from the human figure, singly or in groups, or from other models, and in 
preserving and transferring them to marble, clay, or other material, in 
the studio and elsewhere in the absence of the model with perfect 
accuracy. The invention may be described to consist principally in 
combining and condensing within a small working space upon bars or 
rails of various forms, numerous receptacles for holding instruments 
with pointed terminations termed needles; in constructing the arms 
sustaining the various apparatus of short pieces when required, and 
connecting them by joints differing in construction according to position 
and purpose, and such combination giving flexibility to the arm, and 
that it may present the needle frame in any position, and to any part of 
the model within its range, and in confining these joints by set screws 
as the portion of the arm on which it turns is placed in the desired 
position, thereby rendering the arm stationary, and in preventing the 
needle frame from advancing towards the object beyond a fixed point, 
by means of other set screws confining the arm within a certain range 
upon the quadrant upon which it slides and is lied. In ing 
the needle holders on the frame by setting them upon ball and socket 
joints, each of which is to be set when adjusted in the right direction for 
the intended point its needle is to measure; in constructing upon the 
same principles, so far as essential, an apparatus, either attached to the 
main shaft or detached therefrom, forming the seat for the model, and 
to confine the life figure to a constant posture by means of implements 
consisting of pieces of various suitable shapes, adjusted by screws, joints, 
or other means to different portions of the body, and when adjusted to 
screw and preserve the adjustments by similar means to those above- 
mentioned, in order that when the posture shall be resumed the same 
position shall by these as guides be regained with the utmost exactness. 

2057. Witt1am Keates, Liverpool, “ Improversents in the process of re- 
ducing copper to the metallic state from ores and other materials 
containing copper, and in the furnaces employed therein.”—Dated 4th 
September, 1856. 

The patentee propels currents of air (either heated by any convenient 
mode, or at the temperature of the atmosphere) by a blowing machine 
at the required pressure, and either directed upon the surface of the 
melted regulus or matt of copper lying on the bottom or sole of the 
furnace, or forced through the melted regulus for the purpose of de- 
sulphurising the same. The tuyéres for the passage of the air open out 
into the furnace just above the level of the bottom or sole, or they may 
open upwards, either vertically or inclined through the bottom of the 
furnace. The several modes of applying the currents of air may be used 
separately or combined, and the number of tuyéres regulated by the 
size of the furnace, and the quantity of regulus or matt to be operated 
upon. The blast of air is conveyed from a blowing engine in an iron 
pipe or main terminating in a branched pipe, from which it is distributed 
by descending branches to the tuyéres. Where the heat of the furnace 
would render iron pipes inapplicable, he uses pipes or channels made of 
fire brick, clay, or composition, which may be either cylindrical tubes, 
or square, or octagon blocks, with a cylindrical cavity passing through 
them, which cavity may be glazed to prevent the escape of air; and 
tubes or blocks may be joined together by socket joints, and luted 
together with fine fire clay. The said tubes or blocks are built into the 
walls, and carried under the bottom of the furnace during the operation 
of building, thus forming an integral part of the structure. The junction 
between the iron pipes and the fire brick blocks or tubes may be formed 
in any convenient manner. The general modus operandi is as follows, but 
may be varied to suit special circumstances:— The regulus being 
introduced into the furnace in any of the usual modes, the apertures 
are closed and it is subjected to the action of the the fire until near 
the fusing point. The blast is then turned on, and the heat of the 
furnace increased to effect a perfect fusion of the regulus whilst 
subject to the operation of the blast. This process is continued 
(occasionally removing the slag or scoriz# formed during the operation) 
until the whole of the copper becomes metallic, when it is lapped out of 
the furnace into sand or other moulds prepared for its reception. He 
finds it more convenient for the purposes of the smelting works or 
manufactory that the contents of the furnace may be lapped out when 
only partially desulphurised, and again submitted to this process or 
refined in the usual manner. 

2101. See Class 4, 

2060, WILLIAM Mopgrty, Ravenhead, near St. Helen's, Lancashire, 
‘Grinding and polishing of curved and rounded surfaces.”—Partly a 
cecmmunication.—Dated 4th September, 1856. 

This invention relates to a novel mode of grinding and polishing 
curved and rounded surfaces, such as cylinders and concave and convex 
lenses. ‘The materials designed to be operated upon are stone, glass, 
metal, and other substances capable of being ground or of receiving a 
polish. In grinding or polishing cylinders according to this invention, 
the patentee mounts the material to be worked (whether it be a solid 
block or hollow) on suitable centres, which will admit of its turning 
freely on its axis. These centres are curved by a swivel frame con- 
nected to and supported by a fixed frame or cross head. Below the 
material, or several blocks of the material thus mounted, he places a 
circular table or disc which is keyed to a vertical shaft, and receives 
through it a rotary motion. This table and the swivel frame or frames 
carrying the material to be ground or polished are mounted eccentrically 
with regard to each other, and the material is so adjusted in its frame 
that, as the table (which is the grinding surface) rotates, it will give, by 
friction of contact, rotary motion to the material carried by the swivel 
frame or frames. Sand or other grit or polishing powder being applied 
to the table in suitable quantities, and rotary motion being given to the 
table, the material mounted on the centres will rotate on its axis, and so 
present its entire periphery to the action of the grinding or polishing 
surface. At the same time, in consequence of the varying surface 
speeds of the different parts of the table that come in contact with the 
material to be ground, the swivel frame with its load will rotate on its 
centre, and thus the contact surfaces of the table and block will con- 
tinually change, thereby ensuring a rapid and true grinding or polishing 
action, When convex or concave surfaces are required to be ground 
and polished on this principle of frictional rotation, the table, instead of 
being flat as in the former example, must receive the counterpart of the 
form required to be imparted to or possessed by the object to be operated 
upon, The object, say a lens, is presented either singly or in numbers 
to the polishing surface, by a holder or holders so arranged as to admit 
of the lens receiving an independent axial motion, and each lens is sc 
placed with respect to the polishing surface that, when brought into 
contact therewith, it will receive an axial motion by reason of the fric- 
tion of contact between it and the table or polisher. 


2061. Joun Loupe TAPBERNER, Trafalgar-square, Charing-cross, London, 
‘* Smelting ores.” — Dated 4th September, 1856. 

This invention consists in a new and peculiar construction of furnace, 
having for its object, Firstly, a more expeditious mode of smelting ores 
than those hitherto employed for such purpose; and, Secondly, for 
improving the condition or character of the metal of the ores when 
reduced to a molten state by the use and employment of such said fur- 
nace, and in conjunction therewith the application of blast, either hot or 
cold. The principal features in this invention consist in directing the 
blast to the body or belly of the furnace, as well as to the hearth thereof, 
for the purpose of fusing or smelting the entire mass of ore in the 
furnace simultaneously, or nearly so, This may be effected by construct~- 
ing the boshes of the hearth of the furnace of a pyramidal or conical 
form, with innumerable holes through the same, for preventing the 
furnace from choking, it being proposed by this invention to crush the 
ores into particles to enable the metallic portion thereof to be more 
readily acted upon by the heat than when the furnace is charged with 
large lumps or cobs, as hitherto practised in smelting furnaces. Into the 
belly of the furnace tuyere pipes are built for the admission of the blast 
thereinto, the said pipes being in connexion with vertical and horizontal 
main pipes fitted with slides or dampers for regulating the quantity of 
blast admitted to any particuiar part of the furnace. The lower part of 
the vertical blast pipes pass through small furnaces in which fires are 
kindled, when hot blast is required, the heat wherefrom passes up and 
along flues in which the vertical and horizontal main pipes are placed 
for heating the air as it passes through and along the same; and it is 
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here to be remarked, that the mode hitherto generally practised in 
smelting furnaces has been to direct blast into the hearth only thereof, 
thereby requiring several hours to smelt or fuse the contents of a large 
furnace. The object and intention of this invention is therefore to dis- 
pense with the necessity for employing one or more large furnaces, and 
to use in lieu thereof several small furnaces, the com:ined capacities 
whereof are equal to that of one or more large furnaces, and to cause 
these small furnaces to discharge their contents at short intervals of 
time into one large reservoir from which the molten metal may be 
drawn for casting from. 

2064. Joun Bexsamtn Dancer, Manchester, ‘Improvements in photo- 
graphic cameras, and in the apparatus conuected therewith.”- Dated 5th 
September, 1856. 

These improvements refer, First, to binocular stereoscopic cameras, 
and consist in the use of a rack or chain movement situate in the centre 
thereof, for the purpose of adjusting the focus; Second, to cameras in 
general, and consist in applying a fixed or permanent level; Third, the 
use of revolving or sliding diaphragms or plates, pierced with apertures 
of various areas which may at pleasure be brought inio use; Fourth, to 
a method of altering the level of the lenses of binocular cameras. 
Another part of the invention refers to apparatus whereby the patentee 
is enabled to expose successively a number of prepared plates, or other 
sensitive surfaces, without the aid of a dark room, tent, or other such 
accommodation. In order to effect this he places the prepared or 
sensitive surfaces within a box, from which they may be transferred by 
arrang of hanism to a suitable position within the camera, or 
to a dark frame capable of being applied thereto. 

2067. ALExIs Evcene Ducnateav, Paris, ‘‘ Improvements in stamp-presses 
and stainps used therewith "—Dated 5th Sept. mber, 1856. 

These improvements consist, First, in making presses in such a manner 
that the stamp containing the figures or letters is inked by the elevation 
of the lever of the press, which has attached to it and the inking roller 
other small levers, so that the roller is caused to pass under the stamp, 
and by depressing the said lever the roller is withdrawn, and the stamp 
forced upon the paper, &c., to be impressed, by the lever coming in con- 
tact with the stamp which works in a suitable cylinder attached to the 
frame of the press. This cylinder contains a spring which carries the 
stamp to assume a proper position for inking ; and, Secondly, in making 
the stamp in such a manner that the figures or letters therein can be 
altered by a self acting motion or at will at every inking of the stamp.—- 
Not proceeded with. 

2068. Wiitram Smitn Mrtcnent, Cornhill, London, and CHartes Martin 
Exngst Gaxtngr, Lower Arhby-street, Northampton square, Middlesex, 
“ Watches,”— Dated 5th September, 1856. 

The objects of these improvements are —First, to admit of watches 
constructed with a going fuzee being wound up at the pendant without 
the use of a key, and also of the hands being set without opening the 
watch. And, Secondly, to admit of the nice adjustment of the regulators 
of watches. It has been customary in French and Swiss watches which 
have a going barrel to wind up the watch by means of a pinion carried 
by an arbor at the pendant; but in watches constructed with a fuzce 
this mode of winding has not been applicable, in consequence of the 
fuzee arbor turning while the watch is going, whereas the arbor of the 
barrel in the French watches is stationary. In order to apply this mode 
of winding to fuzee watches a rocking lever is mounted on a centre 
wheel provided with spur and face teeth, and on the same lever are like. 
wise mounted two spur pinions which gear into the spur teeth of the 
centre wheel. One of these pinions may be brought into gear with, and 
made to drive a spur wheel carried by the fuzee arbor, and the other 
may, when required, be thrown into gear with the minute wheel for the 
purpose of setting the hands of the watch, The pinion that gears into 
the fuzee wheel is held, by the friction of a spring, tight on its bearing, 
and it only turns when by the action of winding it is forced into contact 
with the wheel which it is to drive. A pinion on the arbor of the winder 
gears into the face teeth of the centre wheel, and communicates rotary 
motion to that wheel. A plunger or red is employed for throwing into 
gcar the pinion which drives the minute whecl, and itis thrown out of 
gcar by a spring which rocks the lever on which that pinion is mounted. 
A second and weaker spring is also employed for throwing out of action 
the pinion which gears into the fuzee wheel, and thus, when the winding 
apparatus is not in action it will be out of connexion with the watch 
movement. For adjusting the regulator a knife edge is formed on the 
under side of the ordinary regulator arm, and this knife edge is made to 
take into a screw thread mounted on the balance cock. By simply 
turning this screw the position of the regulator arm can be shifted with 
the greatest nicety. The rough or approximate adjustment may be 
effected by turning the regulator arm in the usual manner, 

2072. Joun Jounson, Ohio. United States of America, “ Photographic plates,” 
—A communication.—Dated 5th September, 1856. 

This invention consists in substituting in licu of plates of glass, as com- 
monly employed for taking photographic portraits upon thin plates of 
metal, for example shect iron, one side or surface of which is coated with 
black japan, such said japanned surface being intended to receive the 
collodion coating in the manner usually practised of coating plates of 
glass, the said japanned metal plates possessing this advantage, that 
whereas for positive pictures on glass, the back of the picture requires 
to be covered with black varnish to throw up the shadows; by this 
invention, when the image or picture is developed, the japan back 
ground is at once exposed to view; moreover, the aforesaid metal plates 
may be afterwards easily cut to any desired shape. 

2073. Cuartes Lovis Freperick HeLricst, Great James-street, Bedford- 
— Middlesex, ‘* Lithographic printing presses.”— Dated Sth September, 





In carrying out this invention, the bed or table on which the stone is 
placed is arranged to slide on a suitable frame. Mo ion is communicated 
to the table or bed by means of a toothed rack, which is not fixed to the 
table or bed, but is arranged to slide a distance betore it is fixed to the 
table or bed, in order that the stone may remain stationary for a time 
till the scraper is brought down to its lowest position, and such bringing 
down of the scraper and the retaining of the stone from movement is 
made to depend on adjusting stops and suitable gearing. so that the rack 
may be moved a greater or less distance before the scraper is brought 
down, and consequently the stone be made to move a greater or Jess dis- 
tance under the scraper before the scraper is brought down to act on the 
stone. The tympan is hinged to the moving table or bed of the press, so 
that when the table or bed is moved, the tympan (which is at other times 
kept up by a weighted cord), in passing under a roller is caused to close 
down on the stone. Motion is given to the toothed rack before men- 
tioned by means of a cog wheel or an axis below the table or bed, and 
such axis receives motion by a cog wheel thereon gearing into a cog 
wheel on another or main axis which receives motion by a hand wheel, 
or hand bars, or star fixed on the main axis. In order to bring down the 
scraper the cog wheel on the main axis is arranged to come into gear 
with the teeth of a sector wheel on a third axis. To this sector wheel is 
a fixed arm to which is attached a connecting rod with a projection 
thereon, which is for the purpose of acting on a lever which locks a 
pinion which is carried by the sector wheel, and this pinion is so 
arranged that it at all times presents a tooth to take into the cog wheel 
on the main axis, sothat when the sector wheel has been moved to its 
greatest extent the tooth of the pinion comes into gear, and causes the 
sector wheel to be moved one tooth further, and then the pinion is un 
locked and is caused to revolve by the cog wheel on the main axis. On 
reversing the action of the main axis the pinion is again locked, and by 
such means the sector wheel is moved back by the cog wheel on the main 
axis. Thee g d to the arm of the sector wheel gives 
motion to a lever, which, by another connecting rod, gives motion to 
another lever, which is pin-jointed to a connecting rod on the lever 
which carries the scraper, and the seraper is suspended to the last-men- 
tioned lever, there being suitable provision made for adjusting the posi- 
tion and pressure of the scraper. The cog wheel on the main axis is 
caused to gear with the sector wheel, by means of an adjustable stop on 
the bed or plate acting on a lever which moves the arm on the sector 
wheel a distance, so as to bring these wheels into gear.—Not proceeded 
with, 

2079. Peter Wricut, Dudlez, Worcestershire. “ Manufacturing of anvils.” 
—Dated 6th September, 1856. 

The inventor proposes to run malleable iron produced by Bessemer's 

Process (or iron converted by the application of a Liast of air to the 











molten crude metal) into suitably shaped moulds or dies, and thus to ob- 
tain without manual labour the basic form of the anvil. This basic form 
may then be put under the hammer, and worked as may be necessary, 
and then have its face and beak, so steeled as usual.— Not proceeded 
with. 
2080. ALrrep Vincent Newton, Chancery-lane, London, “ Machinery 
fur cutting round files °—A communication.— Dated 6th September, 1556. 
The object cf the patentee is to produce round files with teeth formed 
in rows running spirally around them. This is effected by turning the 
file upon its axis, and at the same time feeding it forward as it is cut. It 
also consists in supporting the file upon a bed immediately beneath the 
point where the cut is made, whereby the thread of the finished portion 


of the file is protected from the injury which would result from allowing | 


it to bear directly against the bed. It further consists in certain details 
which cannot be described without reference to the drawings. 

2090 Atrrep Darton, Chester, “ Smelting iron stones and ores, and in 
furnaces used for that purpose.”’—Dated 8th September, 1856. 

These improvements consist in introducing atmospheric air or steam 
under pressure into the hearth or lowest part of furnaces used for the 
smelting of ironstone and ores near to the bottom of such furnaces, and 
beneath the surface of the melted metals produced, and in raising the 
opening for the discharge of the melted metal externally to such a 


height as to allow a large quantity of the melted materials to be always | 


present in the bottom of the furnace, but internally this opening is 
recommended to be at the bottom of the furnace, so that the iron pro- 
duced may be drawn from the lowest point ; and in the use of metallic 
iron asa flux to aid in reviving the iron in the ironstones and ores used 
in such furnaces. — Not proceeded with. 

2 ~4 rca Sapatizr, Paris, “ Photography.”—Dated 8th September, 


This invention consists in a new system of certain instruments all of 
which are based upon the same new principle of construction, and are 
designed for performing or ig the pulations in photo- 
graphy with greater facility and perfection than by the use of instru- 
ments of the ordinary construction employed for similar purposes. It is 
well known that photography is generally divided into three principal 
parts, First. the chemical part; Second, the optical part; and third the 
part reierring to the instruments used in the manipulations, and it is to 
to this last part that this invention has reference. It cannot be de- 
scribed without reference to the drawings. 





2095 WitiiaM Prtrix, Woolwich, Kent, “ Manufacture of sulphuric acid 
and the apparatus employed therein, parts of which improvements are 
applicable to the manufacture of nitric, hydrochloric, and other acids.”"-— 
Duted 8th September, 1856, 

These improvements relate to an apparatus and process in the manu- 
factur of sulphuric acid consisting of columns arranged together with 
their contents in a particular manner to be described hereafter, and 
which improvements are applicable to the ture of other acids. 
The patentee obtained a patent on the Ist November, 1852, a material 





part of which was for improvements on the old “ coke columns,” namely, | 


to use in stoneware columns fine granular matters as small pebbles or 
sand, instead of using large stones or lumps of coke; by this means he 
gets a much more extensive surface of action, he avoids the difficulty of 
its obstructing the draught too much by having the grains of equal size 
and rounded form, and by using a much more powerful draught than has 
usually been employed, The equal size of the grains, and their rounded 
form, are importam points waich bave been neglected by previous wanu- 
facturers. Some other of his improvements were for the means of dis- 


persing the liquid equally over the top of the column of sand, and for | 
means of supporting the sand at the bottom of the column, so as to | 


admit of a tree draught through it without the usual grating, and of 
clearing it out if obstructed by sublimed sulphur, &c. 
deseribed as working in modes which he has now greatly modified and 
improved in his present invention, which relates to further improvements 


in Ue construction of these columns, and in the materials with which | 


they may be filled, and to particular arrang or 
Several of these columns together, and to the mode of arranging the flow 
of different liguids in each part, and to and from the several columns, and 
in the means of improving the draught. 
without reference to the drawings. 





2006. ALFRED Vincent Newton, Chancery-lane, London, “ Machinery for 
cutting india-rubber and other substances into threads or narrow strips.” 
A communication trom H, Davenport, New York, U. 8."—Dated sth 
September, 1856 
This invention consists in an improved arrangement of machinery 
applicable to the cutting of india-rubber thread from rubber made into 
an endless belt or fillet. The belt is strained or drawn over two or 
more rollers or cylinders, which, when revolving, present one edge of 
the beit to a pair of rotary knives or cutters whereby the edge is cut off 
into thread. By continuing the process the whole of the belt or fillet 
will be ultimately converted into thread. 


2099. Hannay Cunnineam, Pitarthie, Fife. Scotland, ‘‘The production of 
blanks for bank notes, bills, cheques, treasury bonds, scrip, stocks, &c., 
to prevent counterfeiting, &c.”—Da 9th September, 1856. 

The inventor first produces a photographic or other like picture, by 
the action of light on chemically prepared glass or other suitable sub- 
stance in any of the ways well known to photographists, in a negative 
form from which positives may be produced in any number, by trans- 
ferring or printing on paper prepared for the purpose, and suitable for 
bank notes, &c. Upon the paper containing or to contain this picture 
so produced is printed the form of the bill, certificate, or note, &c.— Not 
proceeded with, 
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| IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDUN, 


| Imports, March 16.—160 tons copper cre, by Ogilby and Co,, from Port 
Phillip; 1,426 cakes spelter, by 8. A. Detinvld, trom Hamburgh ; 4,911 ditto, 
by Donuer avd Co., from Hamburgh ; 50 cases rolled ziue, by J. Harris, from 
Belgium ; 2 cases brass manufactures, by Oppenheim and Co., from Belgium ; 
10 cases steel ditto, by J_ A. Goddard, irom Holland; 4 cases bronze ditto, 
by Adolph and Co., from Holland, 

March 17.—6 packages 1 cask old copper, by Vivian and Co., from 
Belgium ; 21 packages 3 cases ditto, by Grenfell and Son, from Hamburgh ; 
7 barrels ditto, by D. W. Richardson, tom Venice ; 7 carks copper metal, by 
D. W. Richardson, from Trinidad; 3,120 bags copper ore, by the East and 
West India Dock Company, 87 tons ditto, by Ogilby and Co., from Sydney ; 
111 bags ditto, by Redfern and Co., from Sydney; 1 cave bronze manufaec- 
tures, by Mertens and Co., from France ; 7 cases copper ditto, by Graetzer 
aud Co., from France ; 1 case iron ditto, by J, F. Chinnery, from France ; 2 
cases brass ditto, by Oppenheim and Co., from Belgium; 9 cases tin ditto, by 
Hotman and Co., from Holland; 2 cases steel ditto, by Bischoff and Co., from 
Holland ; 1 case arms, by H. B. and G, Lang, from Houland ; 25 cases ditto, 
| by Rochussen and Co., from Belgium, 

March 18.—6 bars iron, by Turnley Brothers, from Holland ; 4,213 pigs 
lead, by French and Co., from Spain. 

March 20.—973 boxes 10 packages copper, by Cuadra and Co., from Spain ; 
318 pigs lead, by Cuadra and Cv., from Spain; 100 baricls biacklead, by 
Matheson and Co., from Spain; 33 baskets copper ore, by Sadler and Co., 
from Spain; 1 case copper manufactures, by C, A, Speyer, from France; 1 
case steel ditto, by V. Hoef, from Belgium ; 11 packages iron, by Cheese- 
wright and Co., from Jersey. 

March 21.—55 baskets 6 vags copper ore, by D. Murictta and Co., from 
Spain; 10 cases iron machinery, by Dodge and Co., from United States; 1 
case bronze manufactures, by H. Oxenford, trom Fiance; 1 case brass ditto, 
by F. Schotield, from Frauce ; 18 bags copper ore, by Thompson, jun., and Co.,, 
from Sydney; 580 slabs tin, by Harvey and Co., from Penang; 115 ditto, by J. 
Hatherill, trom Penang; 548 ditto, by G. Lawrence, 359 ditto, by H. B. 
| Fuller, 812 ditto by T. Smith, end 108 ditto, by Schuster, Son, and Co., from 
| Penang; 1 case bronze manutactures, by Lecte and Co., from France ; & cases 
| copper ditto, by Hotman and Co,, from France; £45 arms, by Exley Bro- 
| thers, from Belgium ; 1 case ditto, by M. L. Levin, from Holand; £26 ditto 
| by J. and R, McCracken, from Hamburgh, 
| March 23.—800 pigs lead, by Enthoven and Sons, from Hamburgh ; 26 tons 

copper ore, by Ogilby and Co., from Sweden; 16 casks Yolled zinc, by J. 
| Harris, from Belgium ; 6 cases copper manutactures, by Graetzer and Co., 
| from France ; 3 cases bronze ditto, by A. Watt, fiom France ; £13 lead, by 
| J. Green, from Hamburgh ; 7 cases machimery, by H. Wright, from Ham- 
| burgh ; 2 cases iron manufactures, by Rochussen and Co,, trom Holland; 1 

case ditto, by Wilkinson and Co,, from Holland; 1 case ditto, by Wilkinson 
and Co., from France ; 2 cases ditto, by Morrison and Co., from France ; 3 
| cases ditto, by Scotney and Co,, from France; 15 cares arms, by J. Thredder, 

from Holland, 2 cases ditto, by Nelham and Co,, from Belgium, 
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Exports, March 17,—f} tons iron, by Thorneycroft and Co , to the Cape of 
Good Hope; 3 tous spelter, by Petty and Co,, to Calcutta; 3 tons 14 cases 
iron, by Enthoven and Sons, to Harburg ; 200 02. silver, 70 oz. gold coin, by 
Samuel and Co,, to Rotterdam; 47 02. silver plate, by F, Chambers, to Barba- 

| does; 1 case bronze manulactares, by H. Nursey, to Odessa, 

| March Is.—600 oz, bar silver and 41 oz. gold coin, by Samuel and Co,, to 
Antwerp; 724 1b. quicksilver, by J. W. Fisher, to Amsterdam; 7 oz. gold 
| plate, by C. J. Major, to Constantinople; 125 o2, silver plate, by H. C, 
| Alston, to Hamburgh ; 280 oz. ditto, by D. Cater, to Halifax ; 569 oz. ditto, 
| by J. Beck, to Meibourne ; 209 oz, ditto, by D, Cater, to Oderssa, 

March 19.—1,100 oz. silver coin aud 230 oz, guld bars, by Samuel and Co., 
to Boulogne 

March 21.—2,500 Ib, quicksilver, by J. Lamb, to Antwerp ; 8 cases copper 
wire, by 1. Coates, to Calcutta ; 10 cases zine, by J. Harris, to Guernsey; 59 
tons iron, by H. Grey, to Gibraltar ; 56 1b. quicksilver, by Hodgkinson and 
Co., to Montreal; 2 tons tin, by Enthoven and Sone, to Rotterdam ; 50 cases 
tin, by J. Bird, to Rotterdam ; 115 oz, silver plate, by R, Escombe, to Belize ; 
140 cases machinery, by F. H. Wenman, to Mauritius, 

March 23 —4 cases brass manufactures, by T. Breden, to Harlingen; 40 
cases steel ditto, by E. W. Dyer, to Calcutta. 

March 24.—12 tons zinc, by J. Harris, to Halifax ; 304 1b, quicksilver, by 
Hodgkinson and Co., to Montreal ; 88 oz, silver plate, by J. Breese, to Mon- 
treal ; 76 oz, ditto, by R, E. Shaw, to New Zealand ; 1 case cutlery, 1 case iron 
manufactures, by H. G, Harper, to the Canaries. 





Actuat Exports ror tak Week Expine Tavrspay Last, INciustve.— 
16 cases iron nails to Calcutta, 64 cases iron to Shanghai, 6 cases steel to 
Calcutta, and 34 to Mogadore ; 30 tons iron to Gibraitar, 5 to Corfu, 51 to 
Syra, and 50 to Cape of Good Hope; 100 tons 5 cases spelter to New York, 
150 tons crude ditto to Calcutta; 24 tons steel to New York, 94 cases tin to 
ditto, 1 case to Gibraltar ; 5,383 lb. quicksilver to Belgium, 83,499 ib, to Cal- 
cutta, 3363 Jb. to Rotterdam, and 724 1b. to Amsterdam; 13,000 oz, gold 
coin to Boulogne, 280 oz. and £450 to Rotterdam, 82 oz, to Bordeaux, 550 oz, 
to Hamburgh ; 2,040 oz. to Belgium ; 230 oz. bar gold to Boulogne ; 1,000 oz. 
silver coin to Boulogne, 600 oz. to Rotterdam, 600 oz. to Belgium, £3 to Bor- 
deaux, and 1 box to Hamburgh. 


Mapras, Fesrvanry 13.—Iron is in rather better inquiry, but in other 
descriptions of metal there is no change. Imports in January were, from 
Great Britain, ivon, 14,705. Indian maunds, sheet copper, 647; ingots, 136; 
spelter, 460. Moulmein, iron, 25. Straits, spelter, 46. Reported sales, 264 
tons spelter at 63 rupees per candy ; 174 tons flat iron, 1} by §, at 26°8 rupees 
per candy, -_ 

Exports or Bririett MANUFACTURES AND Propuce FROM LIVERPOOL IN 
tHe WEEK ENDING 19TH MaRcH.—CANADA PLATKS.—Montreal 800 bxs., 
Quebec 50 bxe. 

CoaLs, tons.—Aden 780, Melbourne 318}, Shanghai 63, Galle 550, Bombay 
215, Madras 47, Antigua 150 hhds., Havana 80, Demerara 25 bhds., Trinidad 
300, Aspinwall 50, Galveston 75, New York 89, Halifax 60, Quebee 70, Bahia 
69, Buenos Ayres 27, Monte Video 15, Pernambuco 146, Para 922, Valpa- 
raiso 1,317, Fiume 52, Smyrna 290, Trieste 1,432, Venice 1,049, Beliast 120, 
Cork 200, Dublin 295, Newry 115, 

Corrrr.—Havana 29 cs., St. Jago 2 bxs., Montreal 4 os, 3 bxs, le, 
Quebec 4 bxs,, Maranham 5 cs., Rio Janeiro 44 tons, Alexandria 16 cs, 16 
tubs, Constantinople 3 cs. 26 tons 9 c., Havre 2 c#., Messina 3c, 

Harpwakk, pkgs.—Africa 9, Charlotte Town 14, Colon 2 hhds., Melbourne 
558 pkgs. 1 bi. 24 cs. 17 esks, and 1le., Sydney 37, Batavia 13, Bombay 149 
pkgs. 217 bris. 3 tes. 34 bxe., Calcutta 103 pkgs. 11 bhds., 25 tes., Lima 21, 
| Madras 1, Antigua 81, Barbadoes 1 pkg. 3 ceks., Civita Vecchia 24, Deme- 
rara 6, Havana 155, Jamaica 2 pkgs. 1 cek., Savanilla 17, St. Jago de Cuba 95, 
Sourabaya 5, St. Thomas 28, Tampico 5, Trinidad 7, La Guayra 9, Santa 
Martha 5, Vera Cruz 32, Baltimore 1, Boston €5, Mobile 2, New Orleans 38, 
New York 302, Philadelphia 28, Portland 41, Galveston 69, Halifax 390, 
Montreal 416, Newfoundland 42, Quebec 166, St. John 120, Yarmouth 10 
pkgs. 1 bndl., Bahia 17, Buenos Ayres 1, Maranham 10, Monte Video 323, 
Pernambuco 128, Rio Grande 56, Rio Janeiro 381, San Francisco 4, Valpa- 
vaiso 17, Alexandria 2, Alicante 101 caks., Ancona ], Constantinople 27, 
| Corfu 16, Galatz 59, Genoa 20 pkgs. 1 esk., Gibraltar 84, Havre 2, Leghorn 14, 
| Lisbon 18, Malta 10, Malaga 8, Messina 11, Naples 4, Odessa 5, Uporte 5, 
Palermo 2, Smyrna 16, Syra 7, Trieste 37, Venice 5. 

Inox, Bar anv Bout, tons.—Melbourne 483, Bombay 298, Calcutta 12, 
Singapore 10}, Madras 13, Antigua 3, Barbadves 2, Havana 14}, Galveston 
| 299, Boston 104 Baitimore 824, New Orleans 26, New York 604}, Phiiadel- 
| phia 1174, Montreal 1054, Newfoundland 15}, Prince Edward Island &4, 

uebee 29, St. John 403, Monte Video 3, Para 4}, Rio Grande 11}, Kio 
Janeiro 144}. Alexandria 25}, Alicant 18}, Civita Vecchia 4, Constantinople 
1544, Genoa 26}, Gibraltar 14, Galatz 40, Hamburgh 35}, Havre 5}, Leghorn 
13, Messina 55), Nantes 4}, Naples 3, Rouen 34, Trieste 1353, Venice 35. 

Inox, CastinGs.—Trinidad 1 ton, St. Jago 154 tons, Montreal } ton, New- 
foundland 1 ton 18 ¢., St. John 4¢., Pernambucv 3 tons 11 ¢., Rio Janeiro 3 
tons. 

Inox, Hoop, tons.—Melbourne 4, Singapore 5, Calcutta 50, Madras 15}, 
Antigua 24, Havana 25, Galveston 44, Boston 10, New Orleans 274, New 
York 273, Philadelphia 21, Montreal 264%, Quebec 7, St. John 3, Rio Grande 
9, Rio Janeiro 114, Havre 2, Ivrail 15, Naples 134, Oporto 10, Venice 20. 
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Inon Natus.—Demerara 125 kgs. Halifax 201 bags, Newfoundland 259 
bgs., Buenos Ayres 100 kegs. ‘ ; 

Iron, Pic, tons.—Calcutta 50, Rio Janeiro 
10, Trieste 20. 

Inon, Raiway, tons.—New York, 1,150, ’ = 

Inon, Rov, tons.—Siugapore 116, Madras 10, Bombay 12, Galveston 5, New 
York 50, Galatz 13, Genoa 23, Leghorn 5, Mexsina 15, Oporto 6}. 

Ixoy, Suger, tons. —Melbourne 195, Barvadovs 2, Galveston 12}, Boston 
33, New York 55}, Philadelphia 2’, Montreal 127, Quebec 154, St John 4, 
Para 1, Rio Grande }, Riv Janeiro 54, Alicante 7 , Bordeaux 17}, Constanti- 
nople 23}, Gibraitar } Havre 1, Oporto 4}, Trieste 9, Venice 40. — 7 

Leap.— Melbourne 8 casks, Antigua lbc., Portland 44 tons, Halifax 7 tons, 
Montreal 2 es, 8 tes, 10c. 1 kg. esks., Quevec 2 tons 2c. 74 bundies 4 esks., St. 
John 9 csks, 3 tons 19c., Valparaiso 5 tons, Gibraltar 1 sk, 1 cs,, Naples 10$ 
tons, Lisbon 9 tons 6c. ; Eee 

Lav Suot.—Bombay 75 kgs., Calcutta 62 kgs., Halifax 6 eske. 16 bris., 
Montreal 4 kgs. 18 casks, Quebec 18 casks, Marauham 120 kgs., Rio Janeiro 
15 kgs. 

Siecaninet,-~Betboume £685, Caleutta £784, Vera Cruz £265, Boston 
£100, Valparaiso £15, Gibraltar £1,415, Havre £314, Malaga £695, Rouen 
£120, Sinyrna £10, Trieste £738, Venice £350. M ; 

Sreet.—Melbourne 3 tons, 7c, Baltimore 9, Boston 7 tons 17c., New 
Orleans 1, New York 78 tons 7c,, Phiiadelphia 43 tons, Halifax 3 ton, Mon- 
treal 5} tons, Maranham 2 tons 7c., Rio Janeiro 3}c., Civita Vecchia 16c., 
Havre } ton. z : 

Tin, BLOCK AND Bar.—St. Jago de Cuba 1 keg., New Orleans 1} ton, New 
York 34 tons, Montreal 1 cak. 1 ton, Quebec 4e. : 

Tin Puates, boxes. —Melbourne 300, Sydney 50, Calcutta 300. Havana 30, 
St. Thomas], Boston 57, New Orleans 53, New York 10,468. Port and 350, 
Montreal 200 bxs. 1 csk., Newfoundland 60. Prince Edward Island 9, Quebec 
225, St. Jolin, N.B., 52, Monte Video 50, Rio Janiero 205, Constantinople 50, 
Genoa $6), Gibraltar 15, Lisbon 30, Riga 140, Rotterdam 450, Trieste 279 


20, Genoa 100, Havre 5, Stettin 
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The annua! value of British iron exported to the United States appears to 
have been, for 1847, £1,310,225 . 1831, £1,878,243; 1849, £2,3519,109; 1850 
22,385,415; 1851. £2.818,354; 1852, £3,100,551 ; 1853, £5,379,753 5 1vod, 
£5,116,010 ; 1855, £2,847,497. ; 

The value of the iron exported to India, since the commencement of 
iction there, has been, for 1147, €186 338 ; 1848. £912 042; 
3; 1850, £375,317; 1851, £300,133 ; 2, £2i1.578; 1853, 
£382,784 ; 1854, £577 120; 1855, £1,321,142. Thus, in those nine years the 
aggregate value of iron carried— 

From England to the United States was” .. ee 
From England to the East Indies 
But then the United States have 26,000 miles of 
Fast Indies but 358 miles, 













2, 5 
3,840,231 


ee ee S40, 2. 
railways in operation, the 


Melbourne, Port Phillip, Dee. 13. 

Prices oy Msvats.—Pig iron £5 10s. per ton ; Staffordshire crown iron 
bars and bolts £15 per ton; Scotch iron Band BB £45 per tou ; common 
ditto unsaleable ; tire iron, 16 feet lengths, 216 per ton , hoop iron no oimal, 
sheet iron £18 per ton; plate iron £17 to £18 per ton; corrugated galvanised 
iron, Scotch make, 18 to 24 gauge, £33 to £42 per ton; ditto tinned, 
24 gauge, £48 per ton, Morewood's £48 per ton; fencing wire, biack, £22 
perton ; galvanised wire, Nos, 9. 10, and 11, £27 to £28 per ton; zine rei ed, 
Nos, 9, 10, and 14. £35 to £42 per ton; lead, pig, £26 to £25 per ton; lead, 
pipe, 1 to 2 inch, £30 to £32 per ton; lead, shot, 432 to £35 per ton; ditto, 
sheet (firm) £28 to £31 per ton; tin plates, J. C.. £2 7s. per box; ditto 1X., 
£2 14s, per box ; ditto, ingot, Is. 6d. per Ib. ; ditto, grain, Is, 9d.per 1b, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 
PReLiminany Meetixe or tHe Iron Trape: Prices Maintained —STATe OF 
Tar Trapt: The Effect of the American Reduction: Favourable Prospects of 
the Trade: Abolition of the Sound Dues —ReEPRESENTATION OF THE IRON 
TRapeE IN PasxttaMent—Pic-inon Trape—CoaLt TRaDE—DIRMINGHAM 
anp District GeneraL TrRapes—Lorp WaRD AND THE Soutu STAFFORD- 
SHIRE WATERWORKS Company: A noble example: Water Companies recom- 
mended to the consideration of Engineers, Capitalists, and Philanthropists— 
Sciuentivic AGRicULTURE AND THE LorD LIgEUTENANT OF STAFFORDSHIRE : 
A Steam Plouyh at work —Tue Amenican Tartifr. 





Tue Ironmasters’ Preliminary Quarterly Meeting was held yesterday in Bir- 
mingham, The trade was numerously and influentially represented ; and 
unanimously determined that prices should remain unaltered in the ensuing 
quarter. The prospects of the trade were reported to be exceedingly en- 
couraging, and the existing demand good; yet not, perhaps, so 
good as was the case three weeks ago, Houses of not sufficient repute to 
command the best orders are selling at prices commensurate with their 
immediate necessities. The success at Washington of the new American 
tariff is regarded with much satisfaction throughout the trade. We give 
an abstract of the measure below, And there is no doubt but in about two 
months the iron trade of Great Britain will receive considerable impulse 
through the orders that will be sent over tor execution immediately upon 
the new alterations coming into operation. Then, if not before, the second- 
class houses will find themselves in a more satisfactory position than they 
now are, The abolition of the Sound Dues, announced in the morning 
papers of yesterday, will doubtless tend to the benetit of the commercial 
affairs of this district; and the announcement is consequently heartily 
welcomed by the ironmasters. From almost every aspect the future of the 
iron trade has a most gratifying appearance. 

The iron interest, as it deserves, is likely to be more largely represented 
in the next than in the last Parliament. In consequence of sentiments ex- 
pressed at a meeting of the iron trade held in Wolverhampton on Wed- 
nesday last, Mr. W. Orme Foster, of Stourton Castle, the representative of 
the leading firm in the trade, has announced his intention of becoming a 
candidate in conjunction with Mr. W. Mathews—referred to last week 
—for the representation of South Staffordshire. In favour of these it is 
not unlikely that the other two candidates (Mr. Foley and the Ho». Arthur 
Wrottesley) will retire. Should they not do so, we think here is little 
doubt of the success of the two first named gentlemen. An effort was 
made by some of the ironmasters and others in the Parliament borough of 
Wolverhampton to induce the secretary of the iron trade, Mr. John 
Hartley, of the Oaks, Wolverhampton, to offer himself for that borough ; 
but Mr. Hartley, with considerable good feeling, declined to oppose the 
sitting members (Messrs. Villiers and Thornley), who have represented 
Wolverhampton nearly twenty-three years. There is no doubt that upon a 
vacancy, Mr. Hartley, from his local position and standing in the trade as 
the leading partner of the firm of Messrs. B. Thorneycroft and Co, and 
from the respect in which he is held in the town, will stand an excellent 
chance of being returned for Wolverkampton on the occasion of a vacancy, 
if his politics should be sufficiently liberal. 

The prices of pig iron remain firm, the demand being good. 

The leading house in the coal trade of the district is said to h: ve deter- 
mined upon making a reduction in prices. The step must be followed by 
others, all in the same direction. 

The general trades of Birmingham, thanks in great part to the un- 
settled state of the metal market, is by no means in so satisfactor: a state 
as could be reasonably desired—consumers postponing their orders entirely 
or else ordering for a mere hand to mouth supply. The elections, also, 
have materially interfered with the trade of the district in the past fort- 
night, so that comparatively little business is being transacted. As a 
whole, however, the labour market must be reported healthy, although in 
the neighbourhood of Smithwick the great reduction at the London works 
of Messrs. Fox, Henderson, and Co., has occasioned some distress. 

An act worthy of aman of title has just recently been performed by 
Lord Ward, whose mineral possessions and iron works in this district are 
of immense value. We trust that his lordship's good feeling and liberality 
will find imitators to the extent of their ability in the many iron and coal 
masters who have not yet supported the scheme to the extent they should 
haye done, and whose workpeople will be so greatly benefitted by the under- 
taking. The lesson which Lord Ward teaches is one which should be 
learned not by the employers of labour in South Staffordshire alone, but 
also ff. many other manufacturing districts in the kingdom. To them also 
we would respectfully commend it. Writing to the Secretary of the South 
Staffordshire Water Works Company—an undertaking which more than 
once has been referred to here—Lord Ward says :—*“ I regret to find from 
your statements to me on the subject of the South Staffordshire Water 
Works that the capital required has not been subscribed for, and that 
there is a chance of great delay in the execution of the works from 2ant 
of the necessary funds. The position of the Company is satisfactory to 
this extent—that the contracts entered into for purchase of land and the 
making of the reservoirs, &c. &c., is within the sum already subscribed 





for. But this docs not permit the distribution of the water in thé different 
towns now suffering so severely for the want of it, and for whose benefit 
this great undertaking to meet a very great evil and to supply a most 
pressing want has been sect on foot. The engineers charged with the 
carrying out of these works undertake to have them completed this year, 
if only the amount of shares taken will justify the necessary outlay which, 
for completing them and putting them into working order, must be con- 
siderable. To meet tnese requirements the funds must be forthcoming, 
and by way of assisting in so good a work Iam prepared to take 500 
shares instead of the 100 I now hold; and I do so in the hope that others, 
who know the district and its wants even better than I do, will be induced 
to lend their immediate help too, and that thus this great practical work 
may be done and in operation this year, and that the district may be saved 
the reproach of allowing this great social want to remain unremedied one 
day longer than is absolutely n-cessary. I will only add that I know no ques- 
tion in the South Staffordshire district that calls for so immediate an answer 
as this one—affecting as it does the whole social condition of tens of thou- 
sands now suffering from the want of the first necessary of life, pure water ; 
and hope your next communication to me on this point may be a more cheer- 
ingone.” It is in vain that philanthropists and domestic reformers talk of 
elevating the working classes and improving their dwellings so long as there 
exists a lack of “ pure water.” The time will come, we hope, when more 
attention will be directed by both engineers, capitalists, and philanthropists 
to such projects as the one here adverted to By the multiplying of such 
schemes, the first might either add to or make his reputation, the next 
—as in almost every existing case (vide the London companies)—find a 
most profitable means of investment, and the last a true exercise of their 
mission, 

It has been before remarked here that Lord Hatherton, Lord Lieutenant 
of Staffordshire, is among the foremost, if not the leading, agriculturist upon 
scientific principles that that county can boast. Although the farmers of 
Staffordshire might do well to follow him, they would do better by excelling 
him. A steam cultivator, generally denominated a steam plough, has been 
introduced at Teddesley, by Lord Hatherton, under the advice of his enter- 
prising agent, Mr. Bright, and has been at work there the last ten days, 
where it has been visited by many eminent agriculturists, and has excited 
general amazement at its power, accuracy, and facility. The engine was 
placed in the centre of a large field, of perhaps 20 acres, from which a 
strong and deep cultivator is worked by means of an iron wire, with shifting 
pul eys all over the field. It occupies six men and three boys, and works 
about five acres a-day, but, with larger and some lighter instruments, which 
are being prepared, would do much more. The cultivator at work went 
eight or nine inches into the ground, working all rubbish to the top, and 
was universally admitted to leave the land in a lighter and much better 
state than it can be left by the common plough. The engine and imple- 
ments were made by Mr. Massey, of Newport, Salop, and do him great 
credit. 

The following are important particulars relative to the amended tariff 
just adopted at Washington in the United States, noticed in last week's 
paper. The bill (the New York Evening Post says) is not what it ought to 
be in all respects, though, perhaps, the best that could be got. Instead of 
simplifying the tariff by adopting two or three schedules, with a free list, 
Congress has pli ithe busi by retaining nine schedul while 
the number of free articles is by no means enough to effect that reduction 
of the revenue which was the main object of their legislation on the sub- 
ject. Iron and sugar are the interests which are most unfavourably 
affected by the measure, as, unlike the producers and manufacturers of 
wool and cotton, they gain no compensating advantage for the reduction on 
their staples. 

Iron and sugar are, by the new tariff, reduced from 30 per cent. to 24 per 
cent. Wool, costing over 20 cents a pound at the port of exportation, is 
also reduced from 30 per cent. to per 24 cent., while wool costing less, and 
heretofore taxed 30 per cent.,is placed on the free list. Fine cottons are 
reduced from 25 per cent. to 24 per cent., and cottons unbleached from 25 
to 19 per cent. 

The different schedules are thus arranged :— 

Schedule A, of the tariff of 1846, includes brandy, cordials, and all 
spirituous liquors, whicl: were taxed 100 percent, of their value; and 
schedule B includes wines, cigars, manufactured tobacco, sweetmeats, 
meats, game, alabaster and spar ornaments, spices, &., which are charged 
with a duty of 40 per cent. The duty on the articles included in both 
echedules is now to be 30 per cent, 

Schedule C, under the tariff of 1846, included a large list of commodi- 
ties, among which were iron, glass, woollens, sugar, ale, and beer, charged 
with a duty of 30 per cent., these are now subjected to a duty of 
24 per cent. Krom this list are excepted, by the act of 1857, 
ginger, green, ripe, dried, preserved, or pickled; ochres and ochery 
earths; medicated roots, leav gums and resins in a crude state, not 
otherwise provided for; wares, chemical, earthern, or pottery, of a capacity 
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not exceeding 10 gallons, which are transferred to schedule E, and the | 


duty reduced to 15 percent. All bleached, printed, or dyed cottons, also, 
hereafter belong to this schedule, and pay 24 per cent. on their value, 

Schedule D, including tlannels, floorcloths, carpets, baizes, hemp, manu- 
factured silk, cables, cord: ges, &c., undergoes a reduction from 25 per cent. 
to19. Japanned leather and skins of all kinds are transferred to this 
schedule, 

Schedule E, which under the tariff of 1846 paid a duty of 20 per cent., 
and comprised an extensive list of commodities, among which were blankets, 
furs on the skin, all oils used in painting, various pigments, metals 
timber, and wood of various kinds, barley, beef, &c., is now to pay a duty 
of 15 per cent. 

Schedule F, which includes a few articles paying hitherto a duty of 15 
per cent., such as arsenic, gold and silver leaf, steel in bars, cast or shear, 
&e., will pay a duty of l2 per cent. Borate of lime and cod.lla, or tow of 
hemp and flax, are added to this schedule. 

Schedule G, including books, magazines, pamphlets, periodicals, and 
illustrated newspapers, engravings or plates, gems and precious stones, 
watches, &e, is reduced from 10 to 8 percent. To this schedule are 
referred antimony, barks, crude camphor, cantharides, carbonate of soda, 
emery; fruits, green, ripe, and dried; gum urabic, and other like gums 
machinery imported for making tlax and linen goods, tin in plates or sheets, 
sponges, and various ornamental woods, 

Schedule H, under the tariff of 1846, was charged with 5 per cent, is to 
pay 4. This includes raw hides, brass, and tin in pigs or bars, tortoise shells, 
zine and spelter, unmanufactured, &c. To this schedule a considerable 
number of articles is transferred, 

Schedule I, or the free list, is enlarged by the addition of a large number 
of commodities. 





METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(F&om oUR OWN CORRESPONDENT.) 

Tue elections are materially interfering with the general transactions in 
trade. ‘There has been no change in metals except in the iron trade, which 
is pow more active than we have noticed it during the last month. Through- 
out the present quarter the first-class houses have been fully employed with 
orders given out at the commencement, and those received from India and 
the Continent. The makers of secondary qualities have not been so well 
employed, and sales have been pressed at lower rates ; but the prospects of 
the trade bein. very favourable, we do not expect to hear of much under- 
selling. The reduction of the import duty on iron of six per cent. by the 
United States Government is a step which is regarded as very important by 
the trade, and it will stimulate the export of iron to that country. The 
trade being generally in a satisfactory condition, it is not believed that 
any alteration will be made in the price of iron for the ensuing quarter. 

The price of Scotch pig iron is improving and the demand has much in- 
creased. 

The demand for coal has been moderately active during the week, but, 
owing to increased production, it is anticipated that prices will shortly be 
lowered, especially as the summer season advances. 

After a considerable delay, the operations for drawing off the water 
at Lundhill commenced on Tuesday morning, the engineers having 
decided upon the step on the previous day. On Monday, the water had 
reached within 15 inches of the height fixed on by the engineers as that 
required to overpower the burning matter. Great disappointment was 
felt by many of the relatives of the deceased, who, despite the unfavourable 
state of the weather, had come from a distance to be present at the 
commencement of operations. This anxiety was increased by it being 








made known that some of the men who had gone down to the water had 
observed some of the bodies floating on the surface. This, however, on 
more minute inspection, was found not to be the case ; and what 
had been supposed to be bodies turned out to be pieces of wood 
which were floating. At an early hour on Tuesday morning the 
water had reached the maximum height of 60 feet, and during the 
forenoon the water from the brook was stopped from running into 
the pit. Some delay was occasioned from the buckets being too 
large. The buckets having been lessened, they were let down, 
and were found to do their work admirably, discharging about 500 
gallons in five or six seconds under a minute. Besides a disinfectant, 
which is thrown into the water, a large quantity of pure water is mixed 
with it, pumped out of the Ahdy bed. During the operation of drawing, 
it is arranged that men shall go down to the water edge at short intervals, 
as it is expected that bodies may occasionally come up to the surface. On 
Tuesday, doubtless from want of thought, a wagon load of coffins was 
sent down to Lundhill from Barnsley, in the middle of the day. The 
women left their houses, rushed up to the wagon, and on witnessing its 
contents, the sad spectacle bringing to their minds so forcibly the great 
loss they had sustained, a most agonising and painful scene was the result. 
It is to be hoped that such scenes will in future be avoided, as they easily 
might be by the transit of such articles at night. Two powerful fans, for 
exhausting the gases in the pit when the water is drawn out, are being 
erected to be worked by steam power. The subscriptions in aid of the 
sufferers by this explosion now exceed £6,000, and fresh sums continue to 
be received by the committee every day. 

A valuable work on the commerce of Liverpool has just been 
issued by Mr. Cooper, whose mercantile knowledge entitle him to 
be considered as a high authority. The labour, patience, and calcu- 
lating powers bestowed upon this work have been very great, for 
such a mass of figures has never before, we imagine, been compiled and 
arranged by one person. The “retrospect,” which is printed in sheets, 
capable of being either placed on rollers or in a stiff cover, consists of a 
variety of clearly arranged statistical tables connected with every portion 
of the trade of Liverpool, including the highest and lowest weekly and 
monthly prices of cotton, drysalteries, groceries, naval stores, corn, wool, 
tea, chemicals, drugs, hides, skins, horns, hair, bones, tobacco, provisions, 
oils, coals, salt, timber, fruit, india-rubber, gutta percha, munjeet, pissava, 
shells, guano, linseed cakes, tanniiig materials, hemp, flax, metals, &. In 
addition to these there are various statistics, compiled from official docu- 
ments—of the shipping, cotton, sugar, timber, duties, exports and im- 
ports, and of the foreign and coasting trade of the port. 

At the Derbyshire assizes, on Monday, a Mrs. Witham recovered £200 
from the Butterley Iron Company for an injury sustained by her falling 
down an embankment which was not protected. At the county Sheriff's 
Court at York, on Friday, before Mr. W. Blanshard, assessor, the case of 
“* Waterhouse v. the North-Eastern Railway Company,” was heard. The 
plaintiff was one of the passengers in an excursion train which was run 
into at Church Fenton Station at midnight on the 25th of July last. He 
was seated in one of the carriages which was smashed to pieces, and sus- 
tained very serious injuries—viz., scalp wounds, contused shoulder, lace- 
rated leg, and broken ribs. The plaintiff is a young man, twenty-eight 
years of age, is married, and has one child, and it is doubtful whether he 
will ever be able to attend to business. The jury returned damages at 
£2,200. A similar case, “ Braim v. North-Eastern Railway Company,” 
was next heard, the plaintiff being the husband of one of the passengers 
who was killed by the accident. The defendant sented to a verdict for 
£1,000, one-half to go to the widower, and the other half to be equally 
divided among the children. In a third case, “ Nicholson e. the North- 
Eastern Railway Company,” the defendants agreed to give £150 in com- 
pensation for the injuries received. 

A new line of steam vessels has been established to the Brazils, the first 
of which sailed on Saturday last. 

A special meeting of the Lancaster and Preston Junction Railway Com- 
pany was held at the office of the company, Castle Station, Lancaster, on 
Monday, for the purpose of declaring a dividend, and to take into conside- 
ration the circular addressed by the directors of the Lancaster and Carlisle 
Railway to their shareholders, to the effect of wanting to obtain powers 
for the formation of a new line from the neighbourhood of Low Gill, near 
Kendal, to Ingleton, in Yorkshire. J. Bushell, Esq., of Myerscough, near 
Preston, presided. The directors’ report, for the half year ending 31st 
January last, stated that the net revenue of the company for that half year 
amounted to £31,466; receipts, £31,705; and disbursements £239, which 
left a dividend of about 93 per cent., or £2 5s. 7d. for each whole share. 
The report was unanimously passed. The circular of the Lancaster and 
Carlisle Company is to be submitted to the shareholders at a special meet- 
ing to be held for that purpose. 

The manufacturing markets have been materially influenced by the elec- 
tions, and business has generally been inactive. 

The corn markets are lower; stocks and shares have improved, and 
should the money market become easier, a further rise is expected. 




















in the parish of Gwennap, there lives a labouring man, about thirty- 
six years of age, named John Wales, who is unable either to read or 
write, or even to spell his own name, but who, by a seeming intuition, 
and with the utmost readiness, gives correct answer to any arith- 
metical question which may be proposed to him, however lengthy or 
complicated — It is said that the late Lord Raglan jocosely betted 
with some military gentleman on one occasion at Alderney, that 
Wales would not answer this question—If six grains of powder will 
projecta cannon ball six feet one inch and one-eighth of an inch, how 
much powder would be required to project the same ball three mil- 
lions of miles? Wales answere:! the question in twenty minutes, and 
received from the officer £10 of the bet won on the occasion. It took 
one of the Ordnance officers three hours to test the accuracy of the 
answer — West Briton. 

Sponranktovs Combustion oN SurpBoarp.—On Tuesday, about 
15 tons of iron scraps and clippings, from one of the shipbuilding 
yards in Greenock, were shipped on board the schooner Vixen, at 
the East Breast, to be taken to Liverpool. Early on the following 
morning the captain found a strong and disagreeable odour arising 
from the hold, and on examination it was found that the iron clip- 
pings had become heated, and before steps were taken to have them 
removed the heat had got so intense that it was deemed prudent to 
have a fire-engine, all ready for working, brought alongside to pre- 
pare against the risk of ignition. The combustion is supposed to 
have been causrd by oil and particles of waste being mixed up with 
the iron.— North British Mail. 

Roya AGRICULTURAL Sociery oF ENGLAND.—At the last weekly 
council, Colonel Challoner, trustee, in the chair; Messrs. Burgess and 
Key, of Newgate-street, favoured the council with their attendance, 
for the purpose of explaining to the members the mechanical mode, 
adopted in France and introduced by them into England, for dis- 
tributing sulphur over such fruit and plants as may require the 
application of that dressing or of other pulverulent substances; and 
Mr. Keighley, of Hull, favoured the council with his attendance, for 
the purpose of giving details on the sudject of the importation of the 
Carob bean as an article of food for cattle. Lord Berners stated, 
that having on the previous evening had a conversation with the 
Earl of Clarendon on the subject of the supply of guano from Kooria 
Mooria Bay in Arabia, he was glad to find ‘hat every effort would be 
made to render the importation of that manure as advantageous as 
possible to the farmers of this country 

ON AZIONE AT THE MANCHE Mecuanics’ INsTITUTION. 
day week the extensive, rich, and varied exhibition at 

the Manchester Mechanics’ Institution, which, for several months 
past, has gratified and instructed many thousands of admiring 
ors, was auspiciously brought to a close by an agreeable con- 
versazione. Upwards of 1,000 ladies and gentlemen were pres-nt, 
amongst whom were Mr. Olivier Heywood (president), Messrs. 
William Fairbairn, and Mr. B. Fothergill 1,000 season tickets had 
been sold, and the number of visitors to the exhibition, exclusive of 
season ticket-holders, was 250,000. It had been open 163 days, 
which gave an average of 1.6:0 per day. Of the 250,000, 25,000 








were schools, and 45,000 bodies of workpeople at half price. The 
gross receipts had been £8,010; but their expenses had necessarily 
been very heavy, and the net receipts would be something over 
£4,000. 
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ON THE CONSERVATION OF FORCE. 





By Proressor Farapay, D.C.L, F.R.S. 


Various circumstances induce me at the present moment to 
put forth a consideration regarding the conservation of force. 
do not suppose that I can utter any truth respecting it that has 
not already presented itself to the high and _ piercing intellects 

which move within the exalted regivns of science; but the 
course of my own investigations and views makes me think that 
the consideration may be of service to those persevering labour- 
ers (amongst whom I endeavour to class myself) who, vce upied 
in the comparison of physical ideas with fundamental princi- 
ples, and continually sustaining and aiding themselves by ex 
periment and observation, delight to labour for the advance of 
natural kuowled and strive to follow into undiscovered 
regions. 

There is no question which lies closer to the root of all phy- 
sical knowledge than that which inquires whether force can be 
destroyed or not. The progress of the strict science of modern 
times has tended more and more to produce the conviction that 
“force can neither be created nor destroyed ;” and to —— 
daily more manifest the value of the knowledve of that trath i 
experimental research To admit, indeed, that force may be 
destructible or can altogether disappear, would be to aduwit that 
matter could be uncreated ; for we know matter only by its 
forces ; anl though one of these is most commonly referred to, 
namely, gravity, to prove its presence, 1f is not because gravity 
has any pretension, or any exemption, amongst the forms of 
force as regards the principle of conservation, but simply that 
being, as far as we perceive, inconvertible in its nature and un- 
changeable in its manifestation, it offers an unchanging test of 
the matter which we recognise by it. 

Agreeing with those who admit the conservation of force to 
be a principle in physics, as large an] sure as that of the inde- 
structibility of matter, or the invariability of gravity, I think that 
no particular idea of force hasa right to unlimited or unqualified 
acceptance that does not include assent t» it ; and also, to defi- 
nite amount and defini‘e disposition of the forer, cither in one 
effect or another, for these are necessary consequences: there 
fore I urge, that the conservation of force ought to be admitted 
asa physical principle in all our hypotheses, whether partial or 
general, regarding the actions of matter. I have had doubts in 
my own mind whether the considerations I am about to advance 
are not rather metaphysical than physical. I am unable to 
define what is metaphysical in physical science es and am exceed- 
ingly adverse to the easy and unconsidered admission of one 
supposition upon an ther, suggested as the +y often are by very 
imperfect induction from’a small number of facts, or by a very 
imperfect observation of the facts themselves: but, on the other 
hand, 1 think the philosopher may be bold in his application of 
principles which have been developed by close inquiry, have 
stood through much inv estigat in, and continually: inevease’ in 
force. For instance, time is growing up daily intoimportance as 
an elementin the exercise of force. The earth moves in its 
orbit in time; the crust of the earth moves in time; light 
moves in time; an electro-magnet requires time for i's charge 
by an electric current: to inquire, whether power, 
acting ei sensible or insen always acts in 
time, is nob to be metaphysical; if it acts in time and across 
space, it must act by physical lines of furce; and our view of the 
nature of the force may be affected to the extremest degree by 
the conclusions which experiment and observation on time may 
supply; being, perhaps, finally determinable only by them. To 
ing! ae after the possible time in which gravitating, 
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magnetic, 


or electric force is exerted, is no more metaphysical than to 
mark the times of the hands ofa clock in their progress; or 
that of the temple of Serapis in its ascents and descents ; or the 


periods of the occultations of Jupiter's satellites; or that in 


which the light from them comes tv the earth. A*aim, in some 
of the k known cases of action in time, something happens whilst 
the fime is passing which did nut happen before, and does not 


continue after; it is, therefore, not metaphysical to expect an 
} case, or to endeavour to discover its existence and 
So in regard to the principle of the con- 
I do not think that to almit it, and its con- 
w hi: utever they may be, is to be metaphysical: on the 
it word any application to physics, then 1 
bai thesis, whether r of heat, electricity, or 
iy other form of fou which either willingly 
or unwi ly dispenses with the principle of conservation, is 
more the charge than those which, by inclu ling it, 
become so far more strict and precise. 
Supposing that the truth of the pri 
of force is assented tv, T comet No hypothesis should 
be adinitred, nor any evedited, that denies the 
principle. No view should be incousistent or incompatible with 
t. Many of our hypotheses ia the present state of science may 
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not comprehend it, anl may be unable to suggest its conse- 
quences ; but none ‘should oppose or contradict it. 
If the principle be admitted, we perceive at once that a theory 


or definition, though it may not contradict the principle, cannot 
be accepted as sufficient or complete unless the former be con- 
tuived init; that however well or perfectly the definition may 
include and represent the state of things commonly considered 
1nder it, that s'ate or result is only partial, and must not 
be accepted as exhausting the power or being the full equiva- 
lent, and therefore e annot Le considered as representing its 
whole nature ; that, indeed, it may express only a very s1 nall part 
of the whole, ovly a residual phenomenon, and bence give us but 
little indication of the full natural truth. Allowing the principle 
its force, we ought, in every hypothesis, e't er to account for its 
consequences by saying what the changes are when force of a 
given kind apparently disappears, as when ice thaws, or else 
should leave space for the idea the conversion. If any 
hypothesis, more or less trustworthy on other accounts, is 
insufli lent in expressing it or incompatible with it, the place of 
deficieney or opposition should be mz arke las the most important 
for examination, for there lies the hope of a disc overy of new 
laws or a new condition of force, he deficiency should never 
be accepted as satisfactory, but be remembered and used as a 
stimulant to further inquiry ; for conversions of furce may here 
be hoped for. Suppositions may be accepted for the time, pro- 
ded they are not in contradiction with the principle Even an 
increased or diminished c: apacity is better than nothing at all, 
heeause such a supposition, ifmade, must be consistent with the 
nature of the original hypothesis, and may, therefore, by the 
application of experiment, be converted into a further test 
of probable truth, The case of a force simply removed or sus- 
pen lcd, without a transferred exertion in sume other direction, 
appears to me to be absolutely impossible. 

It the principle be accepted as true, we havea right to pursue 
it to its cons-quences, no matter what they may be. It is, in- 
deed, a duty tu doso. A theory may be perfection, as far as it 
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goes, but a consideration going bey ond it 1s not for that reason 
to be shut vut. We might as well accept our limited horizon as | 


the limits of the aaah No wieniiiatin. Gites “of the phe- 
nomena or of the results to be dealt with, should stop our 
exertions to ascertain, by the use of the principle, that something 
remains to be discovered, and to trace in what direction that 
discovery may lie. 

I will endeavour to i ‘lustrate 8 some of the points which have 
been urged, by reference, in the first instance, to a case of power, 
which has long had great attractions for me, because of its 
extreme simplicity, its promising nature, its universal presence, 
and its invariability under like circumstances ; on which, though 
I have experimented' and as yet failed, I think experiment 
would be well bestowed, I mean the force of gravitation. I be- 
lieve I represent the received idea of the gravitating force 
aright in saying that it is @ simple a'tractive force exerted 
b tween any two or all the particles or masses of matter, at every 
sensible distance, but wih a sreng'h varying inversely as the 
square of the distance. The usual idea of the foree implies 
direct action at a distance; and such a view appears to present 
little difficulty except to Newton, and a few, including myself, 
who in that respect may be of like mind with biin.* 

This idea of gravity ap}eas to me to ignore entirely the 
principle of the conservation of force ; aud by the terms of its 
definition, if taken in an absolute sense, “varying inversely as 
the square of the distance,” to he in direct opposition to it, and 
it becomes my duty now to point out where this contradiction 
occurs, and to use it in illustration of the principle of conserva- 
tion, Assume two particles of matter, A and B, in free space, 
and a force in each or in both by which they gravitate towards 
each other, the force being unalterable for an unchanging dis- 
tance, but varying inversely as the square of the distance when 
the latter varies. Then, at the distance of 10 the fore- may be 
e-timated as 1; whilst at the distance of 1, 7.¢., one-tenth of the 
former, the force will be 100; and if we suppose an elastic spring 
tu be introduced between the two as a measure of the attractive 
force, the power compressing it will be a hundred times as much 
in the latter case as in the former. But from whence can this 
enormous increase of power come? If we say that it ist he cha- 
racter of this force, and content ourselves with that as a sufli- 
cient answer, then it appears to me we admit a creation of power 
and that to an enormous amount; yet by a change of condition, 
so small and simple as to fail in leading the jeast instructed 
mind to think that it can be a sufficient cause, we should admit 
a result which would equal the highest act our minds can appre- 
ciate of the working of infinite power upon matter; we should 
let loose the highest law in physical science which our faculties 
permit us to perceive, namely, the conserration of force. Suppose 
the two particles A and B removed back to the greater distance 
of 10, then the force of attraction would be only a hundredth 
part of that they previously possessed ; this, according to the 
statement that the force varies inversely as © « square of the dis- 
tance would double the strangeness of theaove results ; it would 
be an annihilation of foree—an effect equal in its infinity and its 
consequences with creation, and only within the power of Him 
who has created. 

We have a right to view gravitation under every form that 
either its definition or its effects can sugzest to the mind; it is 
our privilege to do so with every force in nature ; and it is only 
by so doing that we have succeeded, to a large extent, in relat- 
ing the various forms of power, soas to derive one from another, 
aud thereby obtain confirmatory evidence of the great prin ‘iple 
of the conservation of foree, Then let us consider the two 
particles A and B as attracting each other by the force of gravi- 
tation, under another view. According to the definition, the 
foree depends upon both particles, aud if the particle A B 
were by itself it could not yravitate, Ze, it could have no attrae- 
tion, no force of gravity. Supposing A to exist in that isolated 
state and without gravitating foree, and then B placed in relation 
to it, gravitation comes on, as is supposed, on the part of both. 
Now, without trying to imagine How B, which had no gravitating 
furee, can raise up gravitating force in A; aul how A, equuly 
without force beforehand, can raise up force in B, still, to ima- 
gine it a fact done, is to admit a creation of force in bot! 
partic! and so to bring ourselves within the impossible conse- 
quences which have already been referred to. 

It may be said we cannot have an idea of 
itself, and so the reasoning fails. 
a particle by itself just as easily as many particles; and though 
I cannot conceive the relation of a lone particle to gravitation, 
according to the limited view which is at present taken of that 
force, I can conceive its relation to something which causes 
gravitation, and with which, wheter the particle is —_ or one 
of a universe of other particles, it is always related. But the 

reasoning upon a Jone particle dues not fail; for as the partic!es 

can be separated, we can easily conceive of the particle B being 
removed to an infinite distance from A, and then the power in 
A will be infinitely diminished. Such removal of B will be as if 
it were annihilated in regard to A, and the foree in A will be 
annihilated at the same time; so that the case of a lone particle 
and that where different distances only are considered become 
one, being identical with each other in their consequences. 
And as removal of B to an infinite distance is as regards A 
annihilation of B, so removal tothe smallest degree is, in prin- 
ciple, the same thing with displacement through iufinise space ; 
the smallest increase in distance involves annihilation of power ; 
the annihilation of the second parti so as to have A alone, 
involves no other consequence in relation to gravity; there is 
difference in degree, but no difference in the character of the 
result. 

It seems hardly necessary to observe, that the same line of 
thought grows up in the mind if we consider the mutual 
gravitating action of one particle and many. The particle A will 
attract the particle B at the distance of a mile with a certain 
degree of force; it will attract a particle C at the same distance 
of a mile with a power eqnal to that by which it attracts B; if 
myriads of like particles be placed at the given distance of a 
mile, A will attract each with. equal force; and if other particles 
be accumulated round it, within and without the sphere of two 
miles diameter, it will attract them all with a force varying 
inversely with the square of the distance. How are we to 
conceive of this force growing up in A to a million fold or more? 
and if the surrounding particles Le then removed, of its diminu- 
tion in an equal degree? Or, how are we to look upon the 
power tr raised up in all these outer partic les by the action of A 
on them, or by their action one on another, without admitting, 
according to the limited definition of gravitation, the facile 
geuveration and annihilation of force ¢ 

The assumption which we make for the time with regard to 
the nature of a power (as gravity, heat, &c.), and the form of 
words in which we express it, é.e. its definition, should be con- 
sistent with the fundamental principles of force generally. The 
conservation of force is a fundamental principle; hence the 
assumption with regard to a particular form of force ought to 
imply what becomes of the force when its action is increased or 
dimin:shed, or its direction changed ; or else the assumption 
shoul: ladmit that it is deficient on that puint, being } ouly half 


1 Philosophical Transactions, 1851, p. 1. 
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competent to geet the force; and, in any case, should not 
be opposed to the principle of conservation. The usual defini- 
tion of gravity as an attractive force between the particles of 
matter VARYING inversely as the square of the distance whilst it 
stands as a full definition of the power, is inconsistent with the 
principle of the conservation of force If we accept th» prin- 
ciple, such a definition must be an imperfect account of the 
whole of the force, aud is probably only a description of one 
exercise of that power, whatever the nature of the force itself 
may be. If the definition be accepted as tacitly including the 
conservation of force, then it ousht to admit that consequences 
must occur during the suspended or diminished degree in its 
power as gravitation, equal in importance to the power suspeuded 
or hidden; being in fact equivalent to that diminution, It 
ought also to admit, that it is incompetent to sucgest or deal 
with any of the consequences of that changed part or condition 
of the force, and cannot tell whether they depend on, or are 
related to, conditious externa! or internal to the gravitating 
particle; and, as it appears to me, can say neither yes nor no to 
any of the arguments or probabilicies belonging to the subje st. 

If the defini‘ion denies the occurrence of such contingent 
results, it seems to me to be unphilosophical; if it simply 
ignores them, I think it is imperfect and insufficient ; if it admits 
these things, or any part of them, then it prepares the natural 
philosopher to look for effects and conditions as yet uukuown, 
and is open to any degree of development of the consequences 
and relations of power: by denying, it opposes a dogmatic barrier 
to improvement; by ignoring, it becomes in many respects an 
inert thing, often much in the way ; by admitting, it rises to the 
dignity of a stimulus to investigation, a pilot to human science, 

The principle of the conservation of toree would lead us to 
assume, that when A and B attract each other less because of in- 
creasing distance, then some other exertion of power, either 
within or without them, is proportionately growing up; and 
again, that when their distance is diminished, as from 10 to 1, 
the power of attraction, now increased a hundred-fold, has been 
produced out of some other form of power which has been 
equivalently reduced. This enlarged assumption of the nature 
of gravity is not more metaphysical than the half assumption; 
and is, I believe, more philosophical and mure in accordance 
with all physical considerations The half assumption is, in my 
view of the matter, more doymatic and irrational than the whole, 
because it leaves it to be understood that power can be created 
aud destroyed almost at pleasure. 

When the equivalents of the various forms of force, as far as 
they are known, are considered, their differences appear very 
great ; thus, a graiu of water is known to have electric relations 
equivalent to a very powerful flish of lightning, It may there- 
fure be supposed tat a very larze apparent amount of the force 
causing the phenomena of gravitation, may be the equivalent of 
a very small change in some unknown condition of the bodies, 
whose attraction is varying by change of distance. For my 
own part, many considerations urge my mind toward the idea 
of a cause of gravity, which is not resident in the particles of 
matter merely, but constantly in them, and all space. I have 
already put forth considerations regarding gravity which partake 
of this idea,® and it seems to have been unhesitatingly accepted 

by Ne wton.! 

There is one wonderful condition of matter, perhaps its only 
true indication, namely, inertia ; but in relation to the ordinary 
definition of gravity, it only adds to the difficulty, For if we 
consider two particles of matter at a certain distance apart, 
attracting each other under the power of gravity and free to 
approach, they will approach; and when at only half the dis- 
tance each wi | have had stored up in it, because of its inertia, a 
certain amount of mechanical force. ‘lhis must be due to the 
force exe ted, and, if the conservation principle be true, lust 
have consumed an equivalent proportion of the cause of at- 
traction; and yet, according to the definition of gravity, the 
atcractive force is not diminished thereby, but increased four fold, 
the furce growing up within itself the more rapid:y, the more 
it is vcery ied in producing other force, On the other hand, if 
mechanical force from without be used to separate the particles 
to twice their distance, this force is not stored up in momentum 
by inertia, but disappears ; and three-fourths of the attractive 
force at the first distance disappears with it: How can this be? 

We know not the physical condition or aciion from which 
inertia results ; but inertia is always a pure case of the conser- 
vation of furce It has a strict relati n tu gravity, as appears by 
the pro} wrtionate amount ° force which gravity can com- 
municate to the inert body ; but it appears to have the same 
strict relation to other forees acting at a distance as those of 
maguetism or electricity, when they are so applied by the tan- 
gential balance as to act independeut of the gravitating force. It 
has the like strict relation t» foree communicated by impact, 
pull, or in any other way. 1t enables a body to take up and 
conserve a given amouut of force until that force is transferred 
to other bodies, or changed into an equivalent of some other 
furm ; that is all that we perceive in it: and we canpot find a 
striking instance amongst natural, or possible phenomena 
the necessity of the conservation of force as a law of nature ; 
or one more in contrast with the assumed var weer condition of 
the gravitating force supposed to reside in the particles of matter, 

Even gravity itself furnishes the strictest proof of the conser- 
vation of force in this, that its power is unchangeable for the 
same distance; and is by that in striking contrast with the 
variation which we assume iu regard to the cause of gravity, to 
account for the results at different distances. 

It will not be imagined for a moment that I am opposed to 
what may be called the law of gravitating action, that is, the 
law by which all the known effects of gravity are governed ; what 
I am considering is the definition of the force of gravitation. 
That the result of one exercise of a power may be inversely as 
the square of the distance, I believe and admit ; and I know that 
it is so iv the case of gravity, and has been verified to an extent 
that could hardly have been within the conception even of 
Newton himself when he gave utterance to the law; but that 
the éotality of a force can be employed according to that law I 
do not believe, either in relation to gravitation, or electricity, or 
magnetism, or any other supposed form of power, 

I wight bave drawn reasuns for urging a continual recollec- 
tion of, and reference to, the principle of the conservation of 
force from other forms of power than that of gravitation ; but 
I think that when founded on gravitating phenomena, they 
appear in their greatest simplicity; and precisely for this 
reasun, that gravitation has not yet been connected by any 
degree of convertibility with the other forms of force If I 
refer for a few minutes to these other forms, it is only to 
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© Brose edings of the Royal Institution, 1855, vol. ii., p. 10, &e. 

“ That gravity should be innate, inherent, and essential tomatter, so that 
one seems may act upon another at a distance, through a vacuum, without the 
mediation of anything else, by and through which their action and force may 
be conveyed frum one to another, is to me so great an absurdity that | believe 
no man who has in philosophical matters @ competent facalty of thinking, 
can ever fall into it. Gravity must be caused by an agent, acting constantly 
according tu certain laws ; but whether this agent be mate rial or immaterial 
1 have leit to the consideration of my readers."—Sce Newton's Third. Letter to 
Bentley. 
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point in their variations, to the proofs of the-value of the 
principle laid down, the consistency of the known pheno- 
mena with it, and the suggestions of research and discovery 
which arise from it. Heat, for instance, is a mighty form of 
power, and its effects have been greatly developed ; therefore, 
assumptions regarding its nature become useful and necessary, 
and philosophers try to define it. The most probable assump- 
tion is, that it is a motion of the particles of matter ; but a view, 
at one time very popular, is, that it consists of a particular fluid 
of heat. Whether it be viewed in one way or the other, the 
principle of conservation is admitted, I believe, with all its force. 
When transferred from one portion to another portion of like 
matter, the full amount of heat appears. When travsferred to 
matter of another kind an apparent excess or deficiency often 
results ; the word “ capacity” is then introduced, which, while 
it acknowledges the principle of conservation, leaves space for 
research. When employed in changing the state of bodies, the 
appearance and disappearance of the heat is provided for consis- 
tently by the assumption of enlarged or diminished motion, or 
else space is left by the term “capacity” for the partial views 
which remains to be developed. When converted into mechanical 
force, in the steam or air engine, and so brought into direct 
contact with gravity, being then easily placed in relation to it, 
still the conservation of force is fully respected and wonderfully 
sustained. The constant amount of heat developed in the whole 
of a voltaic current described by M. P. A Favre," and the present 
state of the knowledge of thermo-electricity, are again fine, partial 
or subordinate illustrations of the principles of conservation. 
Even when rendered radiant, and for the time giving no trace or 
signs of ordinary heat action, the assumptions regarding its 
nature have provided for the belief in the conservation of force, 
by admitting either that it throws the ether into an equivalent 
state, in sustaining which for the time the power is engaged ; or 
else, that the motion of the particles of heat is employed alto- 
gether in their own transit from place to place. 

It is true that heat often becomes evident or insensible in a 
manner unknown to us; and we have a right to ask what is 
happening when the heat disappears in one part, as of the 
thermo-voltaic current, end appears in another; or when it 
enlarges or changes the state of bodies; or what would happen, 
if the heat being presented, such changes were purposely 
opposed. We havea right to ask these questions, but not to 
ignore or deny the conservation of force ; and one of the highest 
uses of the principle is to suggest such inquiries. Explications 
of similar points are continually produced, and will be most 
abundant from the hands of those who, not desiring to ease their 
labour by forgetting the principle, are ready to admit it, either 
tacitly, or, better still, effectively, Leing then continually guided 
by it. Such philosophers believe that heat must do its equiva- 
Jent of work ; that if in dving work it seem to disappear, it is 
still producing its equivalent effect, though often in a manner 
partially or totally unknown ; and that if it give rise to another 
form of force (as we imperfectly express it), that force is equiva- 
lent in power to the heat which has disappeared. 

What is called chemical attraction affords equally instructive 
and suggestive considerations in relation to the principle of the 
conservation of force, ‘The indestructibility of individual 
matter 1s one case, and a most important one, of the conserva- 
tion of chemical force. A molecule has been endowed with 
powers which give rise in it to various qualities, and these never 
change, either in their nature or amount. A particle of oxygen 
is ever a particle of oxygen—nothing can in the least wear it. 
If it enters into combination and disappears as oxygen,—if it 
pass through a thousand combinations, animal, vegetable, mineral, 
—if it lie hid for a thousand years and then be evolved, it is 
oxygen with its first qualities, neither more or less, It has all 
its original force, and only that ; the amount of force which it 
disengaged when hidiug itself has again to be employed in a 
reverse direction when it is set at liberty ; and if, hereafter, we 
should decompose oxygen, and find it compounded of other 
particles, we should only increase the strength of the proof of 
the conservation of force, for we should have a right to say of 
these particles, long as they have been hidden, all that we could 
say of the oxygen itself. 

Again, the body of facts included in the theory of defivite 
proportions, witnesses to the truth of the conservation of force ; 
and though we kuow little of the cause of the change of proper- 
ties of the acting and produced bodies, or how the forces 
of the former are hid amongst those of the latter, we do 
not for an instant doubt the conservation, but are moved to look 
for the manner in which the forces are, for the time, disposed, 
or if they have taken up another furm of force, to search what 
that form may be. 

Even chemical action at a distance, which is in such antithetical 
contrast with the ordinary exertion of chemical affinity, since it 
can produce effects miles away from the particles on which they 
depend, and which are effectual only by forces acting at insen- 
sible distances, still proves the same thing, the conservation of 
force. Preparations can be made for a chemical action in the 
simple voltaic circuit, but until the cireuit be complete that 
action does not occur; yet in completing we can so arrange the 
circuit, that a distant chemical action, the perfect equivalent of 
the dominaut chemical action, shall be produced; and this 
result, whilst it establishes the electro-chemical equivalent of 
power, establishes the principle of the conservation of force also, 
and at the same time suggests many collateral inquiries which 
have yet to be made and answered, before all that concerns the 
conservation in this case can be understood. 

This and other instances of chemical action at a distance 
carry our inquiring thoughts on from the facts to the physical 
mode of the exertion of force; for the qualities which se*m lo- 
cated and fixed to certain particles of matter appear at a distance 
in connexion with particles altogether different. They also lead 
our thoughts to the conversion of one form of power into 
another : as, for instance, in the heat which the elements of a 
voltaic pile may either show at the place where they act by 
their combustion or combination together, or in the distance, 
where the electric spark may be rendered manifest ; or in the 
wire or fluids of the different parts of the circuit. 

When we occupy ourselves with the dual forms of power, 
electricity, and magnetism, we find great latitude of assumption, 
and necessarily so, for the powers become wore and more com- 
plicated in their conditions, But still there is no apparent 
desire to let loose the force of the principle of conservation, 
even in those cases where the appearance and disappearance of 
force may seem most evident and striking. Electricity appears 
when there is consumption of no other force than that required 
for friction ; we do not know how, but we search to know, not 
being willing to admit that the electric force can arise out of 
nothing. The two electricities are developed in equal propor- 
tions ; and having appeared, we may dispose variously of the 
influence of one upon successive portions of the other, causing 
many changes in relation, yet never able to make the sum of the 
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force of one kind in the least. degree exceed or come short of the 


sum of the other. In that necessity of equality, we see another 
direct proof of the conservation of force, in the midst of a thou- 
sand changes that require to be developed in their principles 
Lefore we can cousider this part of science as even moderately 
known to us, 

One assumption with regard to electricity is, that there is an 
electric fluid rendered evident by excitement in plus and minus 
proportions. Another assumption is, that there are two fluids 
of electricity, each particle of each repelling all particles like 
itself, and attracting all particles of the other kind always, and 
with a force proportionate to the inverse square of the distance, 
being so far analogous to the defiuition of gravity. This hypo- 
thesis is antagonistic to the law of the conservation of force, and 
open to all the objections that have been, or may be, made 
against the ordinary definition of gravity. Another assumption 
is, that each particle of the two electricities has a given amount 
of power, and can only attract contrary particles with the sum 
of that amount, acting upon each of two with only half the 
power it could in like circumstances exert upon one. But 
various as are the assumptions, the couservation of force (though 
wanting in the second) is, I think, intended to be included in 
all. I might repeat the same observations nearly in regard to 
magnetism—whether it be assumed as a fluid, or two fluids or 
electric currents—whether the external action be supposed to 
be action at a distance, or dependent on an external condition 
and lines of force—still all are intended to admit the conserva- 
tion of power as a principle to which the phenomena are subject 

The principles of physical knowledge are now so far deve- 
loped as to enable us not merely to define or describe the known, 
but to state reasonable expectations regarding the unknown ; 
and I think the principle of the conservation of force may 
greatly aid experimental philosophers in that duty to science, 
which consists in the enunciation of problems to be solved. It 
will lead us, in any case wnere the force remaining unchanged in 
form is altered in direction only, to look for the new disposition 
of the force; as in the cases of magnetism, static electricity, and 
perhaps gravity, and to ascertain that as a whole it remains un 
changed in amount—or, if the original force disappear, either 
altogether or in part, it will lead us to look for the new condi- 
tion or form of force which should result, and to develope its 
equivalency to the force that has disappeared. Likewise, when 
force is developed, it will cause us to consider the previously 
existing equivalent to the force so appearing ; and many such 
cases there are in chemical action. When force disappears, as 
in the electric or magnetic induction after more or less dis- 
charge, or that of gravity with an increasing distance, it will 
suggest a research as to whether the equivalent change is one 
within the apparently acting bodies, or one external (in part) to 
them. - It will also raise up inquiry as to the nature of the in- 
ternal or external state, both before the change and after. 
supposed to be external, it will suggest tle necessity of a phy- 
sical process, by which the power is communicated from body to 
body ; and in the case of external action, will lead to the in 
quiry whether, in any case, there can be truly action at a dis- 
tance, or whether the ether, or some other medium, is not 
necessarily present. 

We are not permitted as yet to see the nature of the source of 
physical power, but we are allowed to see much of the consist 
ency existing amongst the various forms in which it is presented 
tous. Thus, if, in static electricity, we consider an act of in- 
duction, we can perceive the consistency of all other like acts of 
induction with it. If we then take an electric current, and 
compare it with this inductive effect, we see their relation and 
consistency. Inthe same manner we have arrived at a know- 
ledge of the consistency of magnetism with electricity, and also 
of chemical action and of heat with all the former; and if we 
see not the consistency between gravitation with any of these 
forms of force, I am strongly of the mind that it is because of 
our ignorance only. 
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How imperfect would our idea of an elee- | 


tric current now be, if we were to leave out of sight its origin, | 


its static and dynamic induction, its magnetic influence, its che- 
tical and heating effects; or our idea of any one of these results 
if we left any of the others unre;arded ? 
a power of gravitation existing by itself, having no relation to the 
other natural powers, and no respect to the law cf the conserva- 
tion of force, is as little likely as that there should be 
a principle of levity as well as of gravity. Gravity may be only 
the residual part of the other forces of nature, as Mossiti has 
tried to show; but that it should fall out from the law of all 
other force, and should be outside the reach either of further 
experiment or philosophical conclusions, is not probable. So we 
must strive to learn more of this outstanding power, and en- 
deavour to avoid any definition of it which is incompatible with 
the principles of force generally, for all the phenomena of nature 
lead us to believe that the great and governing law is one. I 
would much rather incline to believe that bodies affecting each 
other by gravitation act by lines of force of definite amount 
(somewhat in the manner of magnetic or electric induction, 
though without polarity), or by an ether pervading all parts of 
space, than admit that the conservation of force could be dis- 
pensed with. 

It may be supposed, that one who has little or no mathema- 
tical knowledge should hardly assume a right to judge of the 
generality and force of a principle such as that which forms the 
subject of these remarks. My apology is this: I do not perceive 
that a mathematical mind, simply as such, has any advantage 
over an equally acute mind not mathematical, in perceiving the 
nature and power of a natural principle of action, It cannot 
of itself introduce the knowledge of any new principle. Deal- 
ing with any and every amount of static electricity, the mathe- 
matical mind has balanced and adjusted them with won- 
derful advantage, and has foretold results which the experi- 
mentalist can do no more than verify. But it could not discover 
dynamic-electricity, nor electro-magnetism, nor magneto-clectri- 
city, or even suggest them; though when once discovered by 
the experimentalist, it can take them up with extreme facility. 

So in respect of the force of gravitation, it has calculated the 
results of the power in such a wonderful manner as to trace the 
known planets through their courses and perturbations, and in 
so doing has discovered a planet before unknown ; but there may 
be results of the gravitating force of other kinds than attraction 
inversely as the square of the distance, of which it knows no- 
thing, can discover nothing, and can neither assert nor deny 
their possibility or occurrence. Under these circumstances, a 
principle, which may be accepted as equally strict with mathe- 
matical knowledge, comprehensible without it, applicable by all 
in their philosophical logic whatever form that may take, and 
above all, suggestive, encouraging, and instructive to the mind 
of the experimentalist, should be the more earnestly employed 
and the more frequently resorted to when we are labouring 
either to discover new regions of science, or to map out and 
develop those which are known into one harmonious whole; and 
if in such strivings, we, whilst applying the principle of con- 
servation, see but imperfectly, still we should endeavour to see, 
for even an obscure and distorted vision is better than none. Let 
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us, if we can, discover a new thing in any shape; the true 
appearance and character will be easily developed afterwards, 

Some are much suprised that I should, as they think, venture 
to oppose the conclusions of Newton ; but here there is a mistake. 
I do not oppose Newton on any point; it is rather-those who 
sustain the idea of action at a distance, that contradict him. 
Doubtful as I ought to be of myself, I am certainly very glad 
to feel that my convictivus are in accordance with his conelu- 
sions. At the same time, those who occupy themselves with 
such matters ought not to depend altogether upon authority, 
but should find reason within themselves, after careful thought 
and consideration, to use and abide by their own judgment. 
Newton himself, whilst referriag to those who were judging his 
views, speaks of such as are competent to form an opinion in 
such matters, and makes a strong distinction between them and 
those who were incompetent for the case. 

But after all, the principle of the conservation of foree may 
by some be denied. Well, then, if it be unfounded even in its 
application to the smallest part of the science of force, the proof 
must be within our reach, for all physical science is so. In that 
case, discoveries as large or larger than any yet made, may be 
anticipated, I do not resist the search for them, for no one can 
do harm, but only good, who works with an earnest and truth- 
ful spirit in such a direction. But let us not admit the destruc- 
tion or creation of force without clear and constant proof. Just 
as the chemist owes all the perfection of his science to his 
dependence on the certainty of gravitation applied by the balance, 
sv may the physical philosopher expect to find the greatest 
security aud the utmost aid in the principle of the conservation 
of force. All that we have that is good and safe, as the steam- 
engine, the electric-telegraph, &c., witness to that principle,—it 
would require a perpetual motion, a fire without heat, heat with- 
out a souree, action without reaction, cause without effect, or 
effect without a cause, to displace it from its rank as a law_of 
nature, 


RAILWAYS FOR THE COLONIES AND NEW 
COUNTRIES. 
(Concluded from p. 243). 

Permanent way. —Figs. 23, 24, 25, and 26, show the forms in 
general use on colonial railways. These rails and chairs are used 
largely on railways in the United States, and on the Great 
Western and Grand Trunk Railways of Canada. The chair 
weighs 9ib., and is used only at the joints, the intermediate 
sleepers being secured to the rail by two strong flat-headed 
spikes, j lb. each, which clip the rail. One end of the rail is cut 
with two slots to receive two of the spikes, which pass through 
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the chair. The rails weigh about 63 lb. to the yard, or 100 tons 
per mile of single way. The sleepers are 2 ft. 3 in. apart. The 
rails are manufactured with a cant in them to receive the bevel of 
the wheel. The sleepers should not be less than 10 in. by 6 in., 
and 9 ft. long, and made from oak, ash, hemlock, pine, cedar, or 
tamarack. 

The construction of one mile of single line of railway in a new 
country may be estimated with safety, complete with full equip- 
ment, as follows :— 


Per Mile 
Land and legal expenses... a os - £200 0 0 
Clearing aud grubbing away the bush - 150 00 
Fencing ~ +e oe oe on « 175 0 0 
Culverts and drainage... ° 250 0 0 
Excavations .. oe oe ee *. 1,800 0 0 
Bridges ee ee ee ° . 750 0 0 
Road level crossings oe °° oe - 200 0 0 
Permanent way aud ballas eo ee -- 2,000 0 U 
Stations, warehouses, and extra sidings - 300 0 0 
Surveying, engineering, and superintendence 200 0 0 
Telegraph and apparatus ee oe oe 50 0 0 
Rolling stock ee oe oe -- 1,250 0 0 
Contingencies oe ee ° 175 0 0 


Total per mile .. oe £7,500 0 


3. Maintenance and working.—The maintenance of the per- 
manent road in efficient working order should be the prime con- 
sideration. In new countries too frequently it is allowed to fall 
into a most perilous state at times from a deficiency of revenue 
and ecarcity of labour, As a general rule, the first year two 
good experienced men should be employed per mile; then after 
the proportion of one and a-half man per mile for second year, 
and one man per mile afterwards. These men, of course, can be 
formed into any convenient number of gangs to suit the urgency 
of the moment. It is preferable for the company to maintain 
their road with an intelligent superintendent than let it out by 
contract, and run the risk of all the schemings of sub-contractors 
and those little nen to whom the work is generally handed over 
to be done. . 

There will be required one locomotive for about every eight 
miles of railway at first, They should be constructed with truck 
carriage and small leading wheels in front to direct the locomo- 
tive safely over the tmequal parts of road; made to burn the 
wood fuel cut out of the forest, with large funnels to regulate 
the draft; and provided with a bell, a very powerful whistle, 
and a glazed sash covering over the footboard to protect the 
engine driver and fireman from the severities of climate. 

The carriages should be built about sixty feet in length, 
fashion, and after the most approved American method, and 
capable of carrying sixty people, with passage down the centre, 
and in direct communication with the conductor, who is conti 
nually traversing the train for tickets, &c., and also with the 
engine driver by a rope passing along the top of the carriages 
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to the spring bell on the engine. They ehould be warmed in 
winter by a stove. 

The station masters should have provided for them every 
facility for accommodating passengers and produce brought to 
the railway from those almost inaccessible parts of the bush, so 
far back in the rear of the country. The produce for transport 
can only be brought at certain seasons of the year, when the 
primitive roads are passable ; and therefore all desirable accommo- 
dation should be provided for storing same until it can be 
gathered together in large quantities to be transported to market. 
The heavy traffic and revenue of the company will much depend 
upon arrangements of this kind, as the one great idea to be re- 
garded is, the thorough development of the agricultural and 
mineral resources of the new country opened out by the railway. 

The working expenses of a railway should not exceed the fol- 


lowing. 
Maintenance of permanent road .. 4d. per mile per train 
Locomotive power and repairs ‘on Od. ” 
Carriage and wagon repairs .. ..  «. 3d. eo 
General charges, taxes, &c. 4. ee ee 6d. es 


Total 2 ec ce oe Is, 10d. 


The locomotives for passenger trains will burn 27 lb. of coke 
per mile, or a cord of wood measuring 128 cubic feet when 
stacked in piles, to 85 miles; the goods locomotives 42 lb. of 
coke per mile, or a cord of wood to about 25 miles. The total 
cost of maintenance of permanent way should not exceed £100 
per mile. 

Suggestions for improving permanent way of colonial rail- 
ways.—The drawings, Figs. 27 to 40 inclusive, show details of 
various methods adopted by the writer to improve the joints of 
permanent way. They have been tried in short lengths, as 
examples, upon a colonial railway of extensive traffic, and have 
been found to succeed admirably, so far as the period of trial 
enabled the writer to judge. At any rate they each and all of 
them maintained a much better joint, and dispensed with much 
of that clattering, unpleasant suund which is experienced in 
riding over a colonial railway. Figs. 27, 28, and 29, show a 
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section, elevation, and plan of a joint chair, which unites in 
itself all the advantages of fish-plates. The chair is extremely 
simple in its manufacture, being simply cut out of a piece of 
half inch boiler plate, measuring 10 inches by 8 inches, and will 
weigh about 12 lb, The chair is secured to the ordinary cross 
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sleepers by means of four 6-inch spikes, }j-inch square. The 
ends of rails are connected with chairs by two fishing bolts, 1 inch 
in diameter. The holes at the ends of rails to receive bolts for 
fishing should be made one-eighth of an inch larger than the bolts, 


of an intermediate chair, of a light nature, to supersede the 
usual system of merely spiking the rails to intermediate sleepers 
without chairs. The chair is cut out of a piece of balf-inch 
boiler plate, measuring 7 inches by 6 inches, and will weigh 
about 6 1b. The chair is secured to the sleeper by two 6-inch 
spikes, five-eighths of aninch square. The intermediate chairs 
to be placed with centres 2 ft. 74 in. apart. Figs. 32, 33, and 34 
show section, elevation, and plan of joint chairs, to be used with 
afish plate 24 inches by } inch. The chairs are placed 9 inches 
from the joint, are cut out of a piece of half-inch boiler plate, 
10 inches by 8 inches, weigh 12 1b., and are fished to the rails 
with four bolts, 1 inch in diameter, Figs. 35 and 36 show 
section and elevation of a bridge rail, fished in the interior with 
a plate 2} inches by 4 inch, and four bolts. Fig. 37 shows an 
elevation of a cast iron joint chair, holding a wooden key 
9 inches by 2 inches, and used with bolts to fish joint. Fig. 38 
shows elevation of cast iron joint chair, used for fishing rails 
with two bolts. Figs. 39 and 40 show elevation and plan of a 
method of forming ends of rails, so that they may be fished 
with the assistance of two l-inch bolts. These methods might 
be advantageously and economically employed in the case of 
branch railways at home, as well as incorporated upon the 
colonial systems in general use. 


ee - 


HOW'S PATENT GAROTTE-PREVENTING STOCK. 
Tuts invention is claimed by Mr. Andrew Peddie How, engineer, of 
Si, Mark-lane, and has been devised perhaps rather late in the day for 
the prevention of sudden throtling. The illustration shows the spikes 
or pins, in “naked truth revealed,” but in the real finished article 
as sold, or intended to be sold, the spikes are ingeniously hidden, and 
the outside of the stock presents a smooth satin or other face. There 
can be no mistake about the cruel deception thus intended to be 
practised upon the unsuspecting garotter, who in his innocence is 
supposed to grasp his victim in the middle of his stock. We shrewdly 
suspect that in the event of these ingenious articles of dress being 
worn that the “ professionals” would look a little higher than Mr. 
How supposes, and by means of a rope or other simple contrivance 
would “ circumvent” the neck above the limits of the “ preventive.” 





If our suspicions be true, it would be necessary to heighten the article 
by an inch or more, which might “ rectify” the evil, and the indivi- 
dual at the same time. We think in all fairness Mr. How should 
have taken out his patent as a ‘“ Communication,” inasmuch as our 
inventive friend Mr. Punch suggested the self same arrangement 
some months since, and with this advantage, that the spikes were 
plainly visible, which would probably prevent even an attempt 
being made upon the liberties of the windpipe. This, Mr. Hows’ 
arrangement would not accomplish. For our own part we would 
atherfhave an anti-attempting-garotte stock than simply a “prevent- 
ing” one. With respect to our descriptions of inventions we are 
often asked Who’s who? but we have in this case given such par- 
ticulars as will supersede the necessity of our readers inquiring 
Who's How ? 


CUWPER’S IMPROVEMENT IN THE MANUFACTURE 
OF CANDLES. 
PATENT DATED 2671 Avaust, 1856. 

Tuts invention consists of the application of air or aeriform fluid to 
the purpose of expelling or withdrawing candles from their moulds, 
whether such moulds have or have not been artificially heated or 
cooled by air, steam, water, or otherwise. It is preferred to employ 
the pressure of atmospheric air forced in or caused to press on the 
candles at the tips of the moulds. 

















The illustration shows a vertical section through a candle and 
candle mould, and also of an air pump. A, A, is the candle mould, 
having a small trough or “ bed” B, at the top for the reception ofthe 
melted candle material, and it is shown with a candle C, C, in it in 
section. The candle is supposed to have become cool in the mould, andto 
be now ready to be forced out by the application of compressed air or 
aeriform fluid. D is a plug, so formed at its upper end as to give the 
required shape to the tip of the candle. The plug D is shown to be 
provided with a screw thread on its outside throughout the greater 
part of its length, and is made to fit into an internal screw formed in 
the bottom end of the candle mould A, A; there is also a projecting 
flat part at the bottom of the plug D, by which it can be turned by 
hand, and thus elevated or depressed; or the plug D may be ar- 
ranged to be moved by any other suitable means, ‘The plug D is by 
preference turned somewhat smaller indiameter at its upper end, and is 
finished with a short cone so as to fit into a conical recess provided for 
it inside the lower end of the candle mould. There is a small hole 





to allow of expansion, Figs, 30 and 31 show eleVation and plan 


through the centre of the plug D, for the passage of the wick. There 





is provided a pipe E, at the side of the candle mould, having thereon 
a cock F, by which the compressed air or areiform fluid from the air 
pump G, or other arrangement of forcing apparatus, may be ail- 
mitted. In order to remove the candle from the mould the plug D 
is to be moved down a short distance, so as to leave a small space 
between its upper end and the candle, the cock F is to be 
turned, and compressed air or aeriform fluid is to be forced into 
the space below the tip of the candle by means of the pump G, or 
other forcing apparatus. The candle C, C, will thus be propelled or 
forced upwards out of the candle mould A, A. The air pump G is 
provided with a safety-valve H, to allow of the escape of the air or 
aeriform fluid when the cock F is shut, and the air-pump is at work. 
When the candle has been forced up the mould in the manner de- 
scribed, the plug D is to be raised up into its place again, and the cock 
F is to be shut, then a wick is to be fixed in its place in the mould in 
the ordinary manner, and the mould is to be again filled. The 
candle moulds may, as hitherto, be arranged to be warmed by 
hot air or steam or water, or any other means when such warming is 
desired; the candle is to be alowed to cool, or it may be cooled by 

the application of cold air or water, or otherwise, as usual, 
applied externally to the mould, and when the candle is sufliciently 
hard and cool it is to be removed or forced out in the manner already 
described. Although a single mould only is shown, it will be evi- 
dent that several moulds may be arranged together, and receive 
compressed air or aeriform fluid from one air pump or air forcing appa - 
ratus, but in such case there should be cocks arranged to give control 
over each of the moulds, 





DANDURAN’'S SWIMMING APPARATUS. 

PaTENT DATED 5ru AvuGust, 1856. 
Tus invention, which the patentee calls the “ self-swimmer,” is 
intended to maintain the body at the surface of the water whether 
the person can swim or not, and that without the necessity of a single 
movement. These objects are attained by the particular shape of the 
apparatus, it being elongated at its superior part, and gradually en- 
larged as it extends over the breast; terminating at the loins as 
a truncated or rounded cone. The apparatus may be divided in two, 
three, or more parts, these parts being united by straps. The size of 
the apparatus varies according to the purpose for which it is intended ; 
for salvage purposes taking the more developed form. 

The self-swimmer is composed of zine, tin, copper, or other metal ; 
or it can also be made of india-rubber, gutta-percha, &c, The straps 
which fasten the parts together are made of cotton, leather, india- 
rubber, &c.; or the parts can be made fast by metal chains. The 
belt which fixes the apparatus to the body. either by a knot or by 
means of a buckle, is made of the same materials as the straps above- 


} named, 
' 














The illustration shows the apparatus A composed of two parts; B, 
strap uniting the two superior parts of it; C, belt serving to tix the 
apparatus to the body; D, strap uniting the belt with the strap B; 
Kk, strap under which the belt passes; I’, small strap, serving to 
keep from the arm-pits the lateral parts of the apparatus; G, cap 
receiving the extremities of the strap B, and fixed to the superior 
part of the apparatus by means of bands, which run on the two sides 
from top to bottom of the lateral parts. 


A Sunsrrrure vor SiLkworms.—Happily, there would seem now 
to be little need of the eria, or the Chinese silkworm, or of the cocoon 
of commerce, for the production of silk will ere long in all probability 
be derived, not from the worm, but the leaf on which it has hitherto 
existed. It is now not the breeding of the insect but of the mulberry 
tree—that species which was its only food, and which from that cir- 
cumstance gave the savant the cue that led to his making the inti- 
mated discovery. His name has not yet been announced, although 
we should imagine it was none other than Signor Lotteri, who, in the 
course of last year, fully ascertained that a silky substance could be 
procured from the bark of the mulberry tree, and that by maceration 
good silk, and paper also, could be easily prepared therefrom. ‘The 
savant in question, ruminating, it is said, on the circumstance of the 
silkworm living on one description of food, came to the conclusion 
that “the silky substance must lie not in the animal, but the vegeta- 
ble matter” which supported it. He therefore “ analysed the com- 
position of the mulberry-leaf, and, by boiling it to a thick paste, pro- 
duced every description of silk in immense quantities.” Such a sub- 
stance being obtained from that species of leaf, it is not at all unlikely 
that from the Chinese oak and the castor-oil plant a somewhat 
similar result might be obtained. Be that as it may, and the truth 
of the other being shortly corroborated, neither Moreton-bay need 
sigh for the introduction of the cotton plant, nor the northern anid 
southern States of America shed their blood for the suppression or in 
the defence of slavery, nor England much longer play the hyprocrite 
by condemning that accursed “institution” with one breath, and with 
another admitting the expediency of, at all hazards, strenuously 
upholding it. This is the land—every land within the temperate 
zone is, more or less—favourable to the rearing of the vine, the mul- 
berry, and the olive. Every one, therefore, the possessor or occupier 
of a small spot of ground, therein may rear the great substitute for 
cotton, and, in so doing, weaken more and more this lamentable and 
apparently indispensable adhesion to slavery. He may “ put money 
in his purse ;” and, clothing his family and himself in “ silk attire” —- 
such as Imperial Caesar had not dared to wear—drawn from the 
branches that give him shade and refreshing sustenance by day, and 
by night afford him the sleep of contentment, he may well thank 
Iieaven that he is permitted to reap the fruits, though he have 
shared not the labours, of the thoughtful and perhaps ill-recompensed 
analyser of the enigmatical phases of nature. He may cheerfully and 
confidingly believe thenceforth that in the varied productions that 
she surrounds him with lie hid the main causes of the world’s progress 
and the renewing sources of peace and goodwill to men.— Sydney 
Lempire. 

tus Suprrty ov Guano.—Messrs. Hindson and Hayes, of Liver- 

»0l, lessees of the Kooria Morria islands, have received a letter from 
Mr. Merivale in which he states “ that Mr. Labouchere has been satis- 
fied, from information he has received, that there isevery probability of 
a large resort of British vessels in the ensuing season to obtain guano 
at the Kooria Mooria Islands, when the trade is thrown open to the 
public in the manner which you have engaged todo, Her Majesty’s 
Government will, therefore, take measures tp ensure the presence of 
an armed vessel there in the month of August next for the purpose of 
protecting the trade during the season.” Mr. Caird, in reference to 
this letter, said, ‘As there is now a near prospect of an increased 
supply of guano and an entirely open trade (a tonnage to the extent 
of 150,000 tons having already oftered for it), I trust that the Peruvian 
monopoly has been foiled at last. The agricultural interest is much 
indebted to Lord Palmerston’s Government for their prompt decision 
in the question.” 
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SOCIETY OF ARTS. 
Marcn 25ru, 1857. 
A NEW SYSTEM OF NATURE PRINTING. 
By Curistoruzr Dresser. 





Tp art of nature printing has been defined as “a method of 


producing impressions of plants and other natural objects, in a 
manner so truthful that only a close inspection reveals the fact 
of their being copies ;” * but this is rather the result of its 
greatest achievements—to us it merely implies printing from 
nature, and in this light it will now be regarded. 

As this printing from nature, or “nature printing,” is only in 
one sense new, its history may prove interesting and useful, as 
this, and this alone, can enable us to understand to what extent 
it is new, and the nature of any supposed improvements or 
alterations in the art which may be offered. As far back as about 
250 years a simple mode of producing impressions of plants upon 
paper was employed by naturalists, The plant, after being dried, 
was held over the smoke of a candle or oil lamp, when it became 
blackened by a deposit of soot, after which it was placed 
between two sheets of paper and rubbed with a smoothing-bone, 
which caused the soot to leave the prominences of the leaf and 
adhere to the paper. In this way an impression of the plant 
was produced. ‘This method of procuring impressions was 
employed as early as the year a.p, 1650. 

In 1707 Linneus alludes to impressions taken by Hessel, from 
nature, who, at a later period, carried this art out to a con- 
siderable extent. The leaf or vegetable subject was prepared by 
being dabbed with printer’s ink or Jamp-black, after which it 
was placed between two sheets of paper, and subjected to flat 
pressure. Colouring the impressions by hand was introduced 
about this time, but not successfully. 

Hitherto all the modes of producing impressions of plants 
have been similar, all involving a preparation of the botanical 
subject with a black pigment, and the application of pressure to 
procure the transfer. No attempt was made to multiply the 
unpressions produced, a new vegetable subject being used for 
every impression, or nearly so. 

In 1833 nature printing again appeared, but it amounted to a 
new discovery. 

The proe was the discovery of Peter Kyhl, a Danish gold 
smith, The vegetable subject, after being thoroughly dried 
was placed between a plate of polished steel and a thoroughly 
heated lead-plate, which were united and passed between steel 
rollers by which oseration the plant became pressed into the lead, 
thus producing in this soft metal a beautiful concave image ot 
itself. 

The next step was the proposal of Professor Leydolt, in 
1849, viz., that of printing from agates in such a manner as to 
represent themscives in a truthful manner, The agate is ex- 
posed to theaction of fluorie acid, the result of which is, certain 
of the concentric scales are decomposed, while others remain 
unaltered; alter this the surface is well washed with dilute 
hydrochloric acid and dried, then carefully blackened with 
printer's ink, A piece of paper being placed upon the prepared 
stone and rubbed with a burnisher, an impression was produced, 
the black parts being represented white, and the white blick 
This is now overcome by the surfaces being reversed ; that is, 
the concave surfaces made convex, and the convex concave, 
which is effeeted by casting. 

Dr. Ferguson Branson, in 1851, suggested the application of 
the clectroty pe, Which has since proved itself to be an essential 
feature in this art. In 1852 he again made experiments, The 
mode he adopted was that of taking impressions upon Britannia 
metal, with a view of transfering them to stone, and after 
printing in neutral tint, to colour such impressions by hand. 
This, however, failed to produce any practical results. 

The next step was taken in the Imperial printing office of 

















Vienna in 185], or early in 1852. The first experiment 
made there appears to have been casting with gutta 
percha, as Dr. Branson had done, but as this material 


did not altogether answer, Audrew Worring proposed the 
substitution of soft lead, which he used as Kyhl had 
formerly done; the specimens operated upon being lace. 
Professor Haidinger proposed the application of the process to 
plants, which suggestion Worring gladly availed himself of. 
After he had prepared the moulds, in the manner just described, 
he, by the agency of the electrotype, produced plates prepared 
for the printing press, This process was ut once applied to 
practical purposes, and several botanical works have already 
been illustrated by his agency. This process was first patented 
in Austria in the year 18538, and since in England by Messrs. 
Bradbury and Evans, 

There is one other form of nature printing, viz., that of Felix 
Abate, of Naples, for producing representations of the grains of 
wood as exhibited by sections. This process depends in a great 
measure upon heat. 

We have now noticed four distinct forms of natvre printing ; 
the first being that in which the object was prepared by being 
blackened ; the second, the impressing of vegetable objects into 
soft metals; the third, the preparation of minerals, so as to 
render them capable of producing images of themselves; and 
the fourth, the preparation of wood, so as to render it capable 
of yielding impressions which are its true image; these are 
distinct varieties. 

Mr. Henry Bradbury states that we are indebted to Kniphof 
for the application of the process in its rude state ; to Khyl for 
having first made use of steel rollers ; to Branson for ‘he first 
suggestion of the electrotype; to Ledholt for the remarkable 
results he obtained in the representation of flat objects of mine- 
ralogy ; to Haidinger for having promptly suggested the impres- 
sion of a plant into a plate of metal at the very time the modus 
operandi had been provided ; to Abate for its application to the 
representation of the different sorts of ornamental woods on 
paper, &c. ; and to Worring for his practical services in carrying 
out the plans of Leydolt and Haidinger. In this statement he 
supposes each man to have been acquainted with the works of 
those who had gone before him; but it is improbable that this 
was the case 

Mr. Bradbury states that if anything but a thoroughly dried 
vegetable specimen be placed between the plates of sott lead and 
steel, it will be spread in all directions and distorted to an un- 
limited extent, without leaving any impression in the soft metal, 
save a most undesirable one; therefore, the use of thoroughly 
dried specimens, and those only, is a necessity of the process 
To this drying there is this objection—that the texture is fre- 
quently destroyed, Another objection is, that the necessary 
pressure frequently shatters the specimen. 

We shall now proceed to notice a new process of “nature 
printing,” in that of using natural objects, leaves, or flowers as a 
printing surface, and printing with them on a lithographic 
stone, or metallic plate or cylinder, and after subjecting them 
to the usual processes for rendering them fit for printing, taking 
impressions in the usual ways. This process was patented 
December 22, 1855. 

— of the Royal Institution. Henry Bradbury, on “ Nature 











The precise mode of procedure is as follows :— 
Ist. The lithograph ic process. 

“We take a leaf, for example, and carefully dab it with 
lithographic ink. To enable us to coat the leaf evenly with ink, 
a small quantity of the latter is placed on a piece of damp 
writing paper, which rests upon several sheets of damp paper or 
cloth, under which is situated a warm metallic disc. The ink 
is spread thinly over the sheet of writing paper, and the leat to 
be reproduced is placed upon it. The leaf is now dabbed 
with the ink dabber, the latter being renewed with ink from 
the surrounding paper. The leaf is placed with the prepared 
side downwards, on a lithographic stone which has been pre- 
viously warmed. <A sheet of paper is then laid over the leaf, 
and rubbed with a soft pad, whick presses the leaf in contact 
with the stone, and makes the impression. The stone is now 
subjected to the usual lithographic processes, as if it werea 
drawing. 

2nd. The metallic plate proce: 

metal surfuce like a wood-cut or (ype. 

“We take a leaf and prepare it in the manner above de- 
scribed, substituting, however, for the lithographic ink a compo- 
sition made by melting together about equal quantities of 
‘etching ground,’ ‘common tallow,’ or ‘Balsain of Judea,’ 
and ‘sweet oil,’ and for the sheet of writing paper a porce- 
lain or metallic plate, which plate is placed over warm water. 
The leaf is now laid upon the metallic plate. A piece of paper 
is placed over the leaf and rubbed as before. Upon removing 
the paper and leaf, a true impression of the latter is made upon 
the plate, and all that remains to be done is to remove the me- 
tallic ground surrounding the impression and intervening 
between its parts, which is accomplished by the well-known 
etching processes as that of employing dilute acids, or by the 
agency of galvanism, the latter being preferable. The plate is 
now engraved, and a true convex image of the leaf is produced. 
The plate may then be printed from as if it were type or a wood 
engraving.” 

3rd. The ordinary copper plate or cylinder process, the 
engraving being concave. 

“We take a metailic plate, and thinly coat it with “ etching 
ground.” ‘The leaf is prepared by being dabbed with oil paint, 
the same as that used by artists, which has been spread over a 
sheet of paper. The leaf is placed upon the etching ground, 
and a piece of paper laid over it, which is rubbed as betore, We 
now remove the paper, and in about one minute the leaf also. Now 
where the oil paint has touched the ‘etching ground,’ the 
Jatter is dissolved, which is at once carefully wiped off with a 
soft rag, the copper now appearing through where the ground is 
removed, The plate is now washed with soap and water to 
remove all remaining grease, and then subjected to the usual 
etching processes. In this case the image of the leaf is concave, 
and is printed off by the usual copper-plate printing process. 
When rollers or cylinders are employed instead of plates, the 
process is similar.” 

The ordinary mode of etching by acids does not answer, as 
before the ground is eaten away sufficiently to enable the convex 
figure of the leaf to be printed from, the finer parts are de- 
stroyed by the lateral action of the acid. By the electrical 
etching, however, the results obtained are highly satisfactory. 
The results from endeavouring to eat off, by the ageney of oils, 
“ etching-ground,” from a plate which had been covered with 
this substance, the image being concave,are at present uncertain, 
This method of producing similar results seems, however, to bid 
fair for success—viz., that of taking the impression of the vege- 
table object in grease upola steel plate, and etching it, not very 
deeply, by electricity, then pressing this etching into soft copper 
(as is done in the preparation of cylinders for calico printers) 
after which the etching on the copper plate or cylinder is deep- 
ened by the ordinary re-etching process, 

A word must be said upon the cost of the process, as this 
necessarily influences the commercial value of all discoveries. 
Respecting the lithographic method, the whole expense may be 
said to be that of printing off the impressions, as the cost of the 
materials for one transfer of a leaf on to the stone is less than 
one half-penny, and the time necessary for producing the original 
tizure on the stone is a few minutes. Both the other modes are 
about as speedy, with the exception of the etching, which, 
occupying rather more time, hence involves a little more labour 
and expense, which is, however, more than compensated forin the 
process for printing from raised copper figures, as the expense 
of printing off impressions is in this case extremely small, owing 
to the durability of the blocks employed, the most expensive 
form of the process must be below that of the process at pre- 
sent employed. 


33, printing from a raised 





GEOLOGICAL SOCIETY. 


Wednesday, 25th March 1857. 





Colonel Porriock, President, in the chair. 
PAPER read by Sir Philip Egerton descriptive of some fish 
remains from the bed of the river Teme and other places in the 
neighbourhood of Ludlow. 

The specimens were described as very fragmentary and difli- 
cult to make out, but after careful examination the author 
referred some of them to Cephalaspis,* a well known Devonian 
or old red sandstone genus, while there were others more 
properly referrible to a new genus which he proposed to name 
Auchenaspis.t This genus is distinguished by having the 
cephalic shield extended by means of a plate on each side over 
a considerable part of the body. Some of the specimens of this 
tish were remarkably small, not larger than a tourpenny piece. 
The author deseribed several species, one of which he proposed 
to name Auchenaspis Murchisoni in honour of Sir Roderick 
Murchison, who had long since described the allied fishes in his 
great work on Siluria. ‘the other he proposed to name Auchen- 
aspis Salteri, in honour of Mr. Salter, who had devoted much 
attention to the fishes of this family. 

A note by Sir Roderick Murchison was then read, describing 
the geological position in which these fish remains occurred near 
Ludiow. The section here exposed commences with the famous 
Ludlow bone bed, succeeded by the Downton Castle stone ; on 
this rest the tilestones containing ‘Trochus pelicites and Lingula 
cornea. These are succeeded by the cornstones, and these again 
by the marls of the old red sandstone. 











The fish remains are 
found in the cuttings of the Shrewsbury and Hereford Railway, 
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and in the bed of the river Teme, in strata corresponding with 
the cornstones, the true position for most of the Cephalaspide 
which have hitherto been discovered. Mr. Salter, Professor 
Ramsay, Professor Owen, and Sir Roderick Murchison all com- 
plimented Sir Philip Egerton on the able and lucid description 
of these peculiar fishes. 

Sir Roderick Murchison described orally and by diagrams 
the succession from the upper Silurian into the Devonian series 
at Ludlow and Kington, explaining that the tilestones, by means 
of their organic remains, were clearly a part of the Silurian 
series. Besides the Trochus pelicites and the Lingula cornea 
the tilestone beds both in England and Scotland contained the 
Pterygotus and the Tretaspis of M‘Coy. The tilestones in the 
neighbourhood of Ludlow were only about 50 feet in thickness, 
Mr. Salter afterwards referred to the Pterygotust as a remark- 
able crustacean, which must have been some seven or eight feet 
in length, and which was very persistent in its range throughout 
the upper Silurians into Scotland. 

A short paper was afterwards read by Mr. Warrington Smyth, 
on some large mammalian remains, chiefly those of mastodon, 
No discussion took place on this paper. 
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REPORT OF THE AMERICAN COMMISSIONER OF 
PATENTS FOR 1856. 
To the Speaker of the House of Representatives. 

Siz,—The condition of this office remains nearly the same as at the 
time of my last annual report. The business has been constantly 
increasing, but the force employed has thus far been found adequate 
to its prompt and thorough discharge. ‘The number of cases in the 
ollice, undisposed of at any one time throughout the year, would 
probably average about 100. At the end of the year it was only 
40, It is hardly practicable to have less unfinished business awaiting 
the action of the office at one time, or to dispose of applications more 
promptly than has been done with most of the classes of cases during 
the past year. 

The following tables will show, in a brief and general way, many 
important fucts connected with the business of the office, and also in 
respect to its present condition :— 

Statement of moneys received et the Petent Opice during the year 1856. 
ations for Patents, Reissues, Additional 


Received on applic 
iid on Caveats, Dis- 


Improvements and Extensions, 
claimers, and Appeals .. 2. 2. oe oc eo eof oe 
Ree and for recording assignments... 


Received for old sash .. «2 oc «2 8 8 of 8 oe 





Dols. 
177,965:°00 
14,615°02 
S00 





ived lor copies 








Total «2 ce os ce co co ce 10358608 
Sivle t Evjn t a the Patent Opice duving the m 
Sal (including 6, 





dols, allowed by Act of 











gress, Sth August, 1856) 
Additional compensation per J ril, 1854 ee 
- wary Clerks .. oc of cf ce cf es ee 
ent Expenses .s «< 6s 8 © 6 
Payments to Judges in Appeal Case a ee 225-00 
Refunding monoy paid into the 1 sury by mistake .. .. 198 60 
Retundi money on withdrawals .. . ae ee 42.393°29 








re ee 199,931 02 








Stat D ¢ Patent Fund, 
Amount to the credit of the Patent Fund on the Ist of Dols, 
January, 1556 ‘ib ee ae ; “- 62,512°54 
Amount paid in during the year .. , 
Total co ee ce ce ce se 200,100'56 
From which deduct amount of exyenditures during the 
« eo 199,931°02 


year - - - oe vee - - - 


Leaving inthe Treasury on the Ist January, 1857 .. 0 oe oe 53,169°54 


It appears from these statements that the disbursements for the 
past year have been 7,543 dollars greater than the receipts. This 
deticiency is chiefly owing to the fact that, by an item in the Civil 
and Diplomatic Appropriation Bill of the last Session of Congress, 
extra compensation, amounting to 6,695°28 dollars was allowed to 
certain assistant examiners and clerks in the Patent Oilice, tor 
services rendered prior to the 4th of March, 1855. But for this 
allowance—which cannot, at all events, be regarded as a legitimate 
expenditure for the year 1856—the disbursements would have ex- 
ceeded the revenue only 647°72 dollars. 

The accompanying tables also show that the business of the office 
has increased during the year in about the usual proportions. There 
have been 525 more applications, 118 more caveats, and 473 more 
patents than in 1855, 

It will be seen that the patents have increased in a much greater 
ratio than the applications. In other words, there have been pro- 
portionately fewer rejections than during the previous year. This is 
probably attributable, in a very great degree, to progress made (both 
in and out of the office) in the knowledge of the proper principles 
and rules in accordance with which patents should be granted or 

If perfection were attained in this respect, and if the con- 
of arts and imventions throughout the world were also 
hly understood by both agents and examiners, there should 
be no rejections at all. The applicant and the examiner would come 
to one and the same conclusion. Disagreement would be as impossi- 
ble as in an arithmetical calculation. Hence every advance made in 
that direction tends to diminish the difference between the number of 
applications and the number of patents. 

The following table will show how the number of patents in the 
United States compares with those in England and France for 
several years past :— 


refused. 
dition 
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Table showing the number of Patents granted in England, France, and the 
Cnited States, respecticcly, during the last ten years. 
1 United States. 
Application Patents 


France, 








Year lor patents, granted, Patents. 
IMG. ee ° 1272 ee 19 ee 2068 
pr 72. 2150 
Is4 oe 30 on $53 
Isao . oe 1076 e- 147, 
1S50 - 995 -- 1687 
re . $69... 1836 
Ws52—it ee . ° ° oo. 

( Aimenduent Act. 

| Applications s 
18525 for provisional os 1020 ee 2169 

protection, thereon, 
1211 “ 4 } 

1853 3045 oa 2185 - 958 
Is54 we «= 2A is7t . 1902 
1855 uN) eT © | ne oe 2024 . 
1856 ws ee a - oe oe 2502 





The number of patents issued from this office has now grown to 
exceed those granted by the British Office, and the number of appli- 
cations is greater than are made to that of France. In these two 
countries there is no examination of applications in the manner prac- 
tised here, and nearly all patents applied for are granted. 

Most of our present laws and regulations relative to patents have 
beea derived from England, and it is probable that other features of 
their system might be studied with advantage as a means of improving 
our own. ‘ 

One of these is the provisional protection or temporary patent for 
six months, This is somewhat in the nature of our caveat, but if 

+ An interesting description of the Pterygotus problematicus is given by 
Mr, Salter in the Geological Journal, vol. viii., page 386. Two species are 
known, namely, Pterygotus anglicus, trom the Devonian of Forfarshire, and 
Pterygotus problematicus, from the upper Silurians of Haghley Park, Here- 
furd, Professor M‘Coy, who examined the Scotch specimens of Pterygotus, 
states that the eye-like pits on the shield are as large as the orbits of & 
horse's eye. 
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modified so as to be adapted to our system would be found an im- 
provement upon our present practice. 

A caveat under our law operates prospectively. It prevents the 
office from issuing a patent under any application made within one 
year subsequent to the filing of the caveat without first giving the 
caveator a chance to be heard. But if an application for the self- 
same invention had been made one day previous to such filing, no 
notice whatever would be taken of the caveat. The only person 
employed to prepare the papers for the caveat, if sufficiently un- 
scrupulous, can make an applicatioa himself for a patent for the same 
invention. If he anticipates the filing of the caveat by a single day, 
he may, at a subsequent date, obtain a patent of whic hh there is now 
no power in this government to deprive him until it has run its full 
length of fourteen years. Such a circumstance is known to have 
actually occurred in this office. 

If, instead of a caveat, which only operates upon applications sub- 
sequently made, a provisional protection had been allowed which 
would apply to any case pending in the office, a six months’ protec- 
tion of this kind would be far preferable to a twelve months’ caveat. 

This protection might be allowed to issue as a matter of course, to 
be kept secret at the option of the applicant, who would receiv: 
certificate showing his right to a provisional protection. Afver ob- 
taining such protection no patent for substaptially the same invention 
should be allowed to issue to any other applicant, whether prior or 
subsequent in date of its being tiled, without giving the holder of that 
protection an opportunity to show bis superior title to such patent. 
And if before the expiration of the provisional protection an appli- 
cation were made by the holder thereof for a full patent, such patent, 
if allowed, might, at the option of the applicant, . dated and made 
to relate back to any day of the six months of the provisional pro- 
tection, as is the case in England. 

It might, perhaps, be deemed expedient to declare that no person 
should be made liable for the infringement of the provisional pro- 
tection without being actually notified of its existence, but even with 
that qualification it would be a great safeguavd of the rights of the 
inventor, and would prevent many outrageous wrongs, for which our 
present law affords no protection or remedy. 

Another feature of both the English and French regulations is, 
that the patent fee is paid by instalments, thus allowing the patentee, 
in effect, to surrender his pateat whenever he finds it is of less value 
than the instalments still unpaid. A large majority of patents are 
worthless. The course pursued in England and France permits the 
inventor to feel his way by degrees, venturing from step to step with 
the power of retreating at any moment he feels inclined to do so. 

For instance, in England, the applicant, in the first place, obtains a 
provisional protection for six months. ‘This affords him time to perfect 
his invention, protects him in the meantime against piracy, and gives 
him an opportunity to satisfy himself to some extent, whether it will 
be prudent for him to venture further. If so, he gives public notice 
of his intention to that effect, and if no opposition is then made, his 
patent issues as a matter of course, taking date at his option on any 
day of the six months of his protection. 

If before the end of three years from the date of his patent he 
chooses to pay the further fee fixed by law, his patent possesses 
vitality for four years longer ; and if, before the end of that term, he 
pays another prescribed fee, the patent is continued for seven years 
more. 

In this manner the revenues of the Patent Office are paid in a larger 
proportion than under our practice, by those who derive most ad- 
vantage from their patents, and can therefore best atlord to pay them. 
If the same regulation existed here, the fee paid in the first instance 
might, in such cases, be reduced to a much smaller sum, in order to 
produce a given revenue, than under the present system. But the 
greatest advantage presented by such a regulation is, that it would 
wipe out of being, at an early stage of their existence, a large pro- 
portion of patents which are worthless and unused, and only stand in 
the way of other inventors. 

During nine months prior to the Ist day of July, 1853, two thou- 
sand and forty-seven patents were issued by the English Office. The 
fee necessary to prolong the existence of cach of these, atter the end 
of three years from its date, was only paid on 619 of the number, 
leaving 1,428 to expire at the end of three years. 

Under our system, these would all have continued in existence for 
the whole fourteen years. The majority would have been valueless, 
and only serve as a clog upon other inventors, inasmuch as many 
meritorious and useful inventions, subsequently made, might be found 
so far to interfere with some of these worthless patents, that the former 
could not be used without paying tribute to the owners of the latter. 

A French patent is granted for fifteen years, but becomes void upon 
a failure to pay a certain annual duty. A very small percentage of 
them ever continue their existence throughout the whole period of 
fifteen years. 

It has been stated in the public prints that of the 2,088 patents 
issued in France in 1846, less than 300 remained in force ten years 
afterwards, the rest having been swept away by the 
requiring several instalments of the patent duty. 


These payments are inconveniently frequent in France, and perhaps 
are more numerous in England than’ would be deemed e xpedient, but 
with proper modifications the principle which lies at the bottom of 
these regulations has much to recommend it, and might, it is believed, 
be advantageou: sly adopted by us. 

Something in the nature of the English writ of scire Jacias, might 
also, with advantage, be incorporated into our law. At present there 
is no power in this country to repeal a patent under any circum- 
stances. Although the very day after it has issued it should be as- 
certained that the invention’ was pirated by the patentee from the 
real inventor, or although for any other cause the patent may have 
been erroncously gre inted, it must remain in existence the whole 
period of fourteen years. It is true, in these cases, the patent would be 
invalid, and if granted to the wrong person, another patent may be 
issued to the real inventor. Still the invalid patent is allowed to 
exist, and may be made productive of much mischief, enabling the 
holder to impose upon the public, either by the sale of a worthless 
patent, or by extorting money for permission to use the invention, 
which most persons would pay in preference to engaging in litigation 
with the holder of a patent, in pursuance of the statute, and allowed 
by law to continue its existence. 

Another regulation of the English Patent Office whieh deserves to 
be imitated is that by which all the patents that are issued are di- 
rected to be printed separately, and sold at prices that will merely 
defray expenses. re such an arrangement as being in an 
eminent degree useful and desirab le, for the “following among other 
reasons :—It would enable the office to furnish complete cop ies of 
any peg ee ling the drawings—for one-tenth part of what 
they cost at the present time. It would afford the means of placi 
a copy of all the patents in the room of each of the principle e2 
iners, and wherever else they were needed, for the convenience of the 
office orof the public, instead of having only one single copy, as at 
present, for all to refer to, which is wanted often by two or more 
persons at the same time, and which becomes worn out so as to require 
to be re-written after the end of afew years. It would be a great 
source of economy in another particular, as the mechanical reports of 
this office might thus be abridge dina very great degree, as nothing 
further would be necessary in the annual reports than to make a com- 
plete and full analytical index of all the patents that had been issued 
through the year. If, in addition to what is above suggested, a copy 
of all the pate nts for the year, with the drawings attached, were de- 
posited in the office of the clerk of each district court of the United 
States, nothing further in this: 
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ect would seem to be I quisite 
The reports would point out the general nature of the invention made 
W ithin the year; whoe ver desired t » obtain more minute ‘inteems ition 
as to any particular case could, for a few dimes, obtain from the 
Patent Office a complete specification and drawing of the invention, 
and every State would be furnished with at least one complete copy 
of all the patents deposited in the very place where it would be found 
most useful and convenient for the purpose of reference, by litigants 
and inventors. To make the system complete, however, a like pub- 
lication should be made of all previous patents, and also a complete 
anlaytical index of thewhole. This would indeed be a work that would 








be worthy of the office and of the country. I feel a strong desire and 
confident hope tl at this work will soon be commenced, aud consum- 
mated with all convenient despatch. 

Some of the other regulations of the English and French offices 

are of more doubtful expediency. Among these is the entire dis- 
pensing with all examinations, such as are made in this office. 
Such examinations are, doubtless, productive of much good; but, 
at the same time, I think it by no means certain that this portion 
of our etlicient action is place d precisely upon the correct footing. 
I am every year yielding more and more to the conviction that 
the decisions oi the ottice in reference to patent: ability should not 
be peremptory, but merely advisory, and that some system like 
that suggested in my last anrual report might, with great advan- 
tage, be substituted for that now in force. 

But radical changes should be made with caution, and upon the 
clearest convictions that such changes will prove salutary; 1 am 
therefore hardly prepared to urge such alterations at onc e But l 
feel firmly impressed with the belief that we shall come to this result 
at last, and that the right of an inventor to protection will not be 
left to the arbitrary determination of any officer under the Government. 

The propriety of changes in the rate of patent fees has been urged 
upon the attention of Congress in several of the last Annual Reports, 
and nothing new suggests itself tomy mind on that subject at pre- 
sent. Fully contident that the changes recommended would prove 
saluts ary, and that a rate somewhat increased over that now in ex- 
istence is actually necessary to enable the oflice to effect completely 
the purposes for which it was established, the favourable consideration 
of Congress is again invited to this subject. 

All of which is respectfully submitted. 





2 Maso 
U. 8. Patent Oilice, Jan. 31, 1857. 


THE PROGRESS OF STEAM SHIP BUILDING IN 
SCOTLAND. 

A Lire of James Watt, recently issued by the Watt Club, of 
Greenock, comes oppertunely to hand, reminding us that the ori- 
gin of practical steam navigation dates less than half a century 
ago; and, by the statistical details scattered through it 
furnishing us with striking evidence of the rapid 
of steam ship building in the Clyde. Dying at the mature age 
of threescore and four years, in 1819, the great inventor, 
philosopher, and benefactor of his country, was able to form no 
conception of the rapid spread of steam navigation, the changes 
it has wrought in the modes of communication, and the facilities 
it affords to commerce. 

It was only in June, 1812, that Henry Bell’s little steamer, 
the Comet, was launched at Port Glasgow—of 25 tons burthern 
—and advertised to sail under the combined powers of “ wind 
air, and steam,” as a passage boat on the Frith of Forth. Her 
cylinder was not larger than a hat, and yet there were diflicul- 
ties ex} erienced in casting: it. Yow, the steam ships, both in 
wood and iron, which weekly project themselves from the build- 
ing yards of the Clyde can h: wdly be said to be anywhere 
rivalled in streng sth, symmetry of mould, power and capacity for 

speed. They are giants on the ocean, and yet 
cceuily ec lipsed by some superior, 
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How marked is the contrast betw - these infant efforts of 
genius launched on the Clyde and the latest 


ocean vessel, the 
iron steamer Persia. 


Cc ompare their re nsions : 






Lengtl treadth, Tonnage 
Comet as 10 feet ie 10} feet “s 25 
Persia 375, 46 —=««, 3,590 


The one prop yelled by an engine o of 3 horse power, the other by 
engines of 850 horse power, 

What has steam not done for Scotland, for Great Britain, nay, 
for the world at large? What has raised ‘the towns of Li diverp v0l 
and Gi: 
we look merely at the benefits Scotland has derived and is 
deriving from steam commmeaianlion,. we can form some faint 
notion of the value of the dise sovery. Leaving out of considera- 
tion for the present the immense sums that have been expended 
in the Clyde for the purchase of steam boats for most of the 
large companies now running lines of magnificent steamers to 
different parts of the world, let us look mainly at the local move- 
ments of steamers and the vessels owned in the ports of the 
Clyde. 

In the beginning of last year, Scotland owned 257 steamers, 
measuring 69,908 tons, but the bulk of those belonged to the 
Clyde, as the following figures will show. 








Steamers. Aggregate Tonnage 
‘ S So fol al 
Owned at Glasgow ce oe eo 132 os 
“ Greenock ee 2 
9 Port Glasgow ee i2 
169 





Ireland owned 141 steamers, of 36,182 tons, and in the whole 
ete wm Kingdom, including the Channel Islands, there were 

swistered 1 674 vesse ‘Is, measuring 380,635 tons. 

“rE xclusive of iron steamers there were e mployed, in 1855, in 
the home and foreign trade, 754 British registered steam vessels, 
measuring in the aggregate 288,956 tons. 

The steamers which cleared coastwise from the Clyde, in 1855, 
numbered 1,573 vessels, measuring 384,428 tons. 

Sut these figures convey but a very imperfect idea of the 
importance of “the steam building trade. To form a correct 
estimate of the money expenditure, the labour, and material 
employed in the last forty years, we should have to consider all 
the vessels built at each of the principal ports, those lost which 
. ive had to be re placed, and those dispos ed of to the e lonies, 

* transferred to foreign countries, 

"What steam and ship building has done for the 
shown in one single fact, that while, in 1820 only 23 ships, 
meas uring . 1,751 tons, entered the port of Glasgow in 1855 the 
vessels which entered at the sever: “ ports of the © lyde num- 
bered 730, registe ring ‘ 256,686 tons. 

From the year in which the Comet started down to 1820 
only one or two river steamers were lauched in the Clyde every 
year. In the next five years there were 16; from 1826 till 1830 
there were 22; from 1831 to 1835 there were 41; 
1840 there were 53; from 1841 till 1845 the number had 
diminished to 35; but from 1846 to 1850, it had mounted up to 
132: and in the three years, 1851-53, the number was as high 
as 206. 

The number of tons from 1821 to 1850 was 103,270; but 
from 1850 to 1853 it increased to 141,713. This is 
increase with which neither the Thames nor the Mersey presents 
a parallel. About this time two years ago there were 32 ship- 
builders on the Clyde, who were constructing or had ¢ 
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from 1836 to 


a rate of 
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r178 stea , With an aggrey of 136,504 ton , and marine 
ol he rse-power, besides 8&8 5s; r Ve ls of 

on had also launched in the year 1854, 86 





Ul Ane - G1044 ton “4 and of 12,111 aggregate 
we "se value of the vessels turned out of the build- 
ing yi uds of the C iya le, in a short period of eighteen In yuths, 
was estimated at upwi ards of five millions of p jounds sterling ! 
To show the importance and the value, in an industrial point 
of view, of this branch of trade to the Clyde, it may be added 
that while the earliest of the splendid ocean-steamers which 
have been used to bridge the Atlantic started at a cost of from 
£40,000 to £50,000 for each ship, the last of the same class set 





ow to their present eminent position but steam? If 








afloat, owing to their increased size and power, as well as the 
luxury and elegance of their arrangements, reach the sum of 
£110,000 to £120,000, 

At the present day by far the larger proportion of steam- 
vessels launched on the Clyde are of iron. From a valuable paper 
read by Dr. Strang, the Chamberlain of Glasgow, before the statis- 
tical section of the British Association, in 1852, it appears that, 
of 247 steam-vessels built in the Clyde during the seven years 
anterior to 1853, 14 were of wood and 233 of iron: of these 141 
were paddle-wheel and 106 screw vessels. The aggregate burthen 
of the wooden steamers amounted to 18,331 tons; that of the 
iron to 129,273 tons. The engine horse-power in wooden hulls 
was 6,739; that in iroy hulls 31,593. Within the last few years 
Glasgow has entered largely upon the construction of steam- 
vessels, 

From obvious reasons connected with the narrowness of the 
channel of the river, the absence of timber yards, &c., these 
constructions have been limited to iron. For contrary reasons 
Greenock, though by no means limited to the erection of wooden 
hulls, has continued to be the principal seat of buik ling i in the 
class of large steamships of wood required for oceau navigation. 

During the seven years above specified, whilst Glasgow 
and its neighbourhood launched 122 iron steamboats, having 
an aggregate burthen of 70,441 tons, and only one wooden 
hull of 200 tons, Greenock and Port Glasgow and its neigh- 
bourhood launched 13 large wooden steamships of an aggre- 
gate burthen of upwards of 18,131 tons, in addition to 53 of 
iron of 29,071 tons. 

Of the 178 steamers built, or on the stocks in 1854, the number 
of screws was 126, and of paddle-boats 52. This prevalence of 
screw as compared with paddle-wheel steamers, is a very notice- 
able circumstance, and this disparity seems always on the in- 
crease. The great preponderance of iron-built vessels in the 
Clyde is another feature which strikes the attention; less than 
one-eighth of the whole number, and little more than one-third 
of the sailing vessels built there being of wood, For instance, the 
vessels built for the proprietary of the British and North 
American Royal Mail Steam Ships, running on the New York 
Central American and Levantine lines, built since 1852, are all 
iron hulls, while those built for them previously to that date 
were of wood. 

With iron any degree of strength can be obtained ; and the 
expenses of wear and tear and depreciation of wooden vessels is 
much greater than that of iron steamers, the difference in favour 
of the latter being estimated at no less than 8 per cent. per 
annum. The mercantile steam navy of Great Britain and Ire- 
land has increased its tonnage in the past five years from 168,342 
tons to 388,635 tons, or more than double, 








NEW MODE OF OBTAININ 
By Giacomo SILE£oNI. 
Tis new process consists in extracting starch from the tubercles 
of the plants known in botany by the names of arum maculatum 
and arum italicum, and frow all plants of the same genus, 

The inventor obtains of those tubercles a starch which may 
be adapted to all industrial and commercial purposes, and 
possesses all the good properties of the present starch, extracted 
hitherto from grains. 

The arum maculatum and italicum, and all plants of the same 
genus, which hitherto have not been employed, and consequently 
are valueless, grow freely and in great abundance, in almost 
all uncultivated lands (in France), Those vegetables multiply 
as easily and quickly as to render their entire extirpation very 
difficult. They may also be grown in the most barren grounds 
unfit for other plants, by merely putting the tubercles into 
holes dug by the spade, and leaving them to grow by themselves. 
By means of such plantations it is very easy to successively 
improve the tubercles, both in quality and size. 

The following is the process adopted by the inventor :— 

A certain number of tubercles are peeled, and all parts attacked 
by frost are carefully removed. They are cut by means of a 
common rotary machine, and reduced into a paste, which is 
subinitted to a common washing. After an interval of about two 
hours, that paste is washed again for removing all acerb parts 
therefrom. It is next washed in a sieve for separating the fecula 
from the woody parts; after an interval of five hours double the 
quantity of common water is added, and to every 36 gallons is 
mixed a solution of potash composed of 2} ounces of potash 
to 44 pints of water. The whole is sifted again and allowed to 
settle. 

After an interval of from four to five hours, according to the 
quantity and weight of the water, the whole liquid is stirrred 
up again and decanted. The residuum is dried, and found to be 
starch. 

The remaining parts of the tubercles, after the starch having 
been extracted therefrom, may be employed with great advan- 
tage in the manufacture of alkalis and paper. 

The starch obtained of those tubercles amounts to 15 per cent. 
at least, and exceeds even 35 per cent. according to the quality 
of the tubercles, and chiefly according to the season they are 
used in. When compared to the starch obtained from grains, 
the starch obtained by the above new process offers the following 
advantages :— 

It may be employed in a wet state, whilst the starch used 
at present must be dried first. 

It is of a finer substance, and it suffices to reduce it into 
powder for obtaining therefrom what is called starch flour. 

It is whiter, more , shining, and has the appearance of varnish ; 
finally, in common use half and frequently one third of the 
new starch produces the same effect than the starch obtained 
from grains. 

In short the general results pointed gut by the inventor 
are: 

lst. Giving the means of using in the manufacture of starch 
a plant of no value at present, which is very abundant every- 
where, and which besides may be grown freely in the most 
barren soils, and substituting such plaut for grains which ought 
to be reserved for food. 

2nd. Raising the value of barren lands by planting arums 
thereon. 

3rd. Reducing considerably the cost of the manufacture of 
starch, which may be obtaine d more expeditiously, at less expense 
and of a better quality, considerations that are very important to 
those branches of industry where that substance is in constant 
demand.—Cvourier £ranco-Italien. 


G STA RCH,* 








Woo.twicn AnsenaL.—Messrs. Lucas Brothers have terminated 
the construction of a wall exceeding two and a-half miles in length, 
which incloses and forms the boundary of the entire premises con-~ 
stituting the Royal Arsenal grounds at Woolwich. The new wall 
extends as far as the limits of the artille ry practising range in the 
Plumstead-marsh, and contains five spacious and well arranged 
entrances, secured by ornamental and substantial iron gates, each 
guarded by a police station. The order for the exclusion of strangers 
from the arsenal is strictly observed. 





* Provisioual protec: ion dated Jrd March, 1867, 
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Tuts invention consists in arranging steam-engines, so that a greater 
effect may be obtained than is ordinarily the case, whilst compactness 
and solidity are at the same time secured. i 
cation, two cylinders are employed, placed endwise in the same axial 


line, either vertically, horizontally, or obliquely, titted on to suitable | 


According to one modifi- | 


ae 
rem OO 


fixed supports, and divided from cach other by one common division | 


plate, serving as the bottom to each cylinder. ¢ 
are both double acting, and are each fitted with a separate piston and 


The two evlinders | ; 1 } 
5 | the engine itself, the steam being always cut off at the most ad- 


rod of their own, passing through stufling boxes in the cylinder | 


covers. These rods are connected to separate cross-heads which are 
again united by side rods. t 
jointed two connecting rods, which are united at their opposite ends 
by a eross-head connected by a short rod to the crank. 

When a single cylinder only is employed, the arrangements are 
slightly modified, since there is only one piston rod to be connected 
to the crank. In this arrangement the crank works at the opposite 
end of the cylinder to that at which the piston rod comes out at, and 
the piston rod is made to work in two fixed guide brackets. 
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Fig. 1 no rt ge a longitudinal section, taken through the axis of 
a double cy 

at the line 1,2; Fig. 3 is a transverse section at the line 3, 4; and 
Fig. 4 is a partial side elevation, showing a portion of the valve gear. 
The two cylinders A and A! are similar, being of the same length and 
diameter, and are placed in the same axial line, one division piece A* 
serving at the same time to limit the course of both pistons P and 1’). 
These pistons are tixed to the rods b and bh, united to the cross- 
hieads C and C1, which are in their turn connected together by the 
s de rods D, D, so as to form a rectangular frame, which is moved by 
the reciprocatory motion of the pistons, To the middle of the side 
rods D, D, is jointed one extremity of each of the two connecting 
rods E, E, by the bolts d, whilst their opposite extremities are united 
to across head E}, in one piece with the short rod E*%. This is itself 
connected to the pin of the crank M on the driving shaft O, so that 
the short connecting rod E? and the longer ones E forn, in reality a 
double rod of a considerable length. 





The induction of the steam to | 


both cylinders is regulated by the single valve F, enclosed in the chest | 


KF). ‘This valve is simply a flat rectangular plate of cast-iron, in the 
middle of which is formed a rectangular port / This opening or 
port having a reciprocating movement imparted to it, communicates 
alternately with the two induction orifices a and ai (Figs. 1 and 3) 
at the bottom of the cylinders, whilst the edges of the slide at the 
same time open or close the apertures of the passages 6 and 6. by! 
which the steam is conducted to the other induction oritices. Thus, 
when the steam from the boiler is allowed to enter the chest EF, it 
passes through the port J!, for example, into the cylinder A, as 
represented in Fig. 1, and also into the cylinder A! through the 
orifice a at the bottom; and when the valve is in the other pcsition, 
entirely to the left, the effect is reversed, it being the passage } and 
the orifice a through which the steam enters the cylinders; the two 
pistons thus always acting in concert, the one receding from while 
the other approaches towards the bottom As. By this combination 
the moveable frame of side rods is actuated with great regularity, 
the two forces of the cylinders being by it united and imparted in one 
force to the crank shaft. 

To the moveable slide ', by which the steam is distributed, are 
united the two arms g of the fork G, mounted upon the horizontal 
valve spindle g', ‘This spindle passes through a socket cast in one 
piece with the steam chest F!, and ts furnished at its outer extremity 
with a toothed segment Gi (Fig. 4), which gears with a similar seg - 
ment H, turning ona small stud 4! in the framing. This second seg- 
ment is forged in one piece with a slotted arm or link, H!, in the slot 
of which is arranged a bolt i, which connects the eccentric rod I for 
working the induction valve, so that at each revolution of the crank 
shaft, the segment H moves in a reciprocating and circular direction 
around the stud A, which movement is communicated by the first 
segment G! to the spindle g! ‘and the distributing valve F. This 
valve is constructed to work expansively, so that by varying its 
stroke its dimensions will allow of the steam being cut off at two- 
thirds, one-half, or one-third of the stroke of the pistons, or any other 
proportion that may be found desirable. This variable expansion 
arrangement is obtained by means of the governor, as shown at Fig. 3. 


For this purpose, on the prolongation of the stud or bolt i, by which heavy to clear itself, but dragged the soil and “couch,” &c., along | at once to look into this matter. 


‘To these rods, at or near their centres, are | 


inder engine ; Fig. 2 is a sectional plan of the valve box | 
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the governor mounted on the vertical spindle L. This spindle is 
rotated by means of the mitre wheels L! and the pulley R, which is 
driven by a larger pulley on the crank shaft, so that as the velocity of 
these pulleys increases or diminishes, a corresponding variation takes 
jlace in the motion of the spindle L, and the collar & is raised or 
Sneed as the governor balls approach to or recede from each other. 
This a variable expansion action is obtained, which is regulated by 


vantageous portion of the stroke. The steam escapes through the 
four orifices a? and 6 into the passage N, which communicates by the 
pipe Ni with the condenser, or, if the engine be on the high pressure 
principle, with the atmosphere. Four valves, 01 and 02, all moved by 
one common horizontal rod s, open and close the escape oritices at the 
required times. A reciprocating motion is imparted to the rod s by 
the eccentric and rod I) (Figs. 2 and 4), the rod of which is united to 
the extremity of the lever S', mounted on one end of the spindle s, 
the opposite end being furnished with a small arm s!, jointed to the 
rod S, on which are fixed the studs o which actuate the escape valves. 
A continuation of the lever S! is connected to a short rod g, by which 
it is attached to the plunger of the feed pump Q, so that the eccentric 
I! actuates by means of the lever S! both the eduction valves and 


| the feed pump. 


HARGREAVES’ IMPROVEMENTS IN COLLIER'S 
MACHINE FOR COMBING WOOL, Ke. 
PATENT DATED 16TH AvucusT, 1856. 


Tuts invention consists in preventing the wool from getting on the 


back of the comb in the process of lashing or combing. ‘This is 
accomplished by means of sliding guards or shields attached to a 
pair of screw clamps, the clamps having a joint in them to allow the 
guards or shields to throw back or open by means of a stop, with a 
regulating screw in it, fixed to the framework of the machine. The 


| clamps are fixed to a rod that draws the comb together, and the 


guards or shields are set to throw back or open as soon as they 
approach the stop or regulating screw. ‘The combs are worked 
nearly close up to the heads, or just before the finishing of the process 
of lashing or combing, so as to allow the wool or other fibrous sub- 


| stances to pass freely through the broaches of the combs while the 


guards or shields are open. These guards or shields are fixed at the 


| back of the broaches close to the lashing or combing parts of the 


machine, and prevent the wool from getting on the back of the comb 
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in the process of lashing or combing, and by these means more top 
and less noils or short wool is produced. The above guards or shields, 


after being thrown back or opened, are drawn back into their posi- | 


tion again by means of a spring or weight. After the lashing or 
combing process is over, the guards, shields, or screw clamps, can be 
fixed to a slide or other rods tixed to the machine for that purpose ; 
but it is preferred to fix them to the rods that draw the combs 
together, as shown in the illustration, and to allow them to slide 
backwards and forwards with the combs marked A, of which there 
are three views. The guards or shields can be made of iron, tin, 
or copper, brass, or other metals; bat it is preferred to make them 
of wood; and they may be applied to the machine, either to slide 
and open, or to remain stationary, 


CARTWRIGHT'S IMPROVEMENTS IN CHAIN HARROWS, | 


PATENT DATED 17TH JuLy, 1856. 
Tne object of this invention is to render chain harrows self-clearing, 
and consequently much more efficient than those hitherto employed. In 
those hitherto constructed, the links have beeninvariably formed all of 
one size and weight throughout, and the consequence has been, that 


| ifthe chain was heavy enough to break up the clods, it was too 


the eccentric rod is connected to the link H}, is fixed a vertical link j, | with it, and became clogged. 


which is jointed to a connecting rod J. This latter rod is attached to 


The present invention consists in making the links gradually 


the lever K, the forked extremity of which embraces the collar & of decreasing in weight, that is to say, with heavy links in the first 













section, and with each succeeding section or sections formed of links 
of a lighter construction. 

The illustrations represent a part plan, and a side view of a harrow 
on the improved construction. a, «, is a barto which the horse or horses 











| isor are to be attached by chains hooked on to the rings J, 4; ¢, e, ¢, ¢ 
| are links connecting the chain harrow d, d, e,e, 7; 4, g, g. to the bar 
| a, a; h, h, are bars to keep the harrow distended. It will be observed 

that the foremost links d, d, of the harrow are the heaviest, and that 
| they gradually decrease in weight, the links y, y, being lightest. Dy 
| this method of constructing chain harrows, the clods are tirst broken 
by the first or heavy links d, d, the soil is pulverised still finer, and 
the ‘couch,’ &c., beaten perfectly clean by the intermediate links 
| ¢,¢,and 7, f, whilst the last or lightest links y, y, serve merely to 
roll the ‘ couch,’ &c., into a whisp, and leave it on the surface of the 


land. 





A New Materia ror Gas.—Professor Hind lately delivered 
his second lecture before the Mechanics’ Institute, on “The 
Gases Employed or Generated during the Processes of our Manufac- 
turing Industry.” A considerable portion of the lecture was devoted 
to the subject of “ illuminating gas,” and the various modes of its 
preparation ; and much interest was excited by an experiment in 
which a very light gas was produced from a species of bituminous 
shale—a rock very common in Canada, there being in the province 
many cubic miles of it. It extends from Whitby and Oshawa on 
Lake Ontario, to Collingwood on the Georgeian Bay, and is found 
also in great abundance in other parts of Canada. Professor Hind 
stated that the gas produced from Utica slate, the substance in ques- 
| tion, has a percentage of the illuminating principle double of that pro- 

duced from coal. Another advantage possessed by the slate over coal, 

in the production of gas, is the fact that the former does not swell in 

the retorts when subjected to heat. Some of our practical men ought 
If Whitby and Collingwood slate 
| is better adapted than coal for producing illuminating gas, by all 
| means let it be used to good account in that way as speedily as 
| possible. Zoronio Globe 
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HALL, WYLDE, AND WAITE’S STEAM ENGINES. 


PATENT DATED 6TH AvausT, 1856. 


>> 








Tuts invention consists in an arrangement of engines, in which three 
oscillating cylinders are mounted upon a ring or circle at equal dis- 
tances from one another, and have their piston rods connected to one 
common crank, which, upon being shifted, reverses the engines. 

Fig. 1 is a side elevation of the engine; Fig. 2 is a section 
through one of the cylinders, trunnions, and steam pipes; Fig. 3 is 
a section through the regulator chest; Fig. 4 is a side elevation, 
partly in section, of one of the cylinders detached , and Fig. 5 isa 
sectional elevation of the regulator valve. B, Bi, are two hollow 
rings of wrought iron or of metal cast with the foot Z, or otherwise 
attached thereto, placed parallel, and bolted to a sole or base plate. 
These rings 13, B', form the frame and supports for the cylinders, 
and the interior of the rings forms the passages by which the steam 
is conveyed to or from the chest to the eylinders. C,C, C, are the 
cylinders, cast in a piece with their trunnions T, and placed at equal 
distances apart between the rings B, Bi. The trunnions T are titted 
in bearings formed in the rings Bb, B!, and are free to oscillate thereon. 
V, V, are glands, screwed to the packing boxes to make the trun- 
nions steam -tight ; A, A, A, are the trunnion boxes, of wrought iron, 
or of iron cast with the rings B, B'. Each box has a lid or cover 
A. screwed to it, which can be removed when the trunnions are to be 
packed. Corresponding trunnion boxes and covers are placed on the 
opposite side of the rings. @ is the piston fixed on its rod 6, and work- 
ing through the stuffing box c. There is of course a piston a, rod b, and 
stuffing box ¢ for each cylinder. G is a strong bracket or framing 
for carrying the crank shaft 1, which works on bearings fitted ina 
plummer box H, and bolted to the bracket G; I! is the crank; and J, 
the crank pin or stud; K, K1, K!, are caps for connecting the three 
piston rods ), , ), to one crank I'. These caps are connected to and 
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work on the pin J; the second cap K1, is forked, and spans the sides 
of the centre cap K; the third, K!, is also forked, and spans both the 
second and centre cap, the pin J beirg common to the three. The 
arrangement will be clearly seen on reference to Fig. 2. D is a 
valve casing, of which there is one fitted to each cylinder; L is the 
valve on its seat; this valve is wedge-shaped, andis worked bya 
valve spindle or rod, to which a crosshead is attached, and connected 
by means of links free to vibrate on fixed studs to the rings B, B'; 
the position of the ports in relation to the valve is altered by the 
oscillation of the evlinders; S, S, are the steam ways or passages ; 
Sis a belt surrounding the cylinders, and through which the steam 
circulates. FE is the regulator chest, the facing of which is perfectly 
flat; R, R, R, isthe regulator valve in the chest FE, by which the 
engine is stopped and reversed; this valve is wedge-shaped, similar 
to the valve before described, and is worked by a lever and rod con- 
nected to the handle F. d is a wedge or V piece fixed by the screw e¢ 
against the valve to keep it firm on its face, and to prevent the steam 
from entering the engine without first passing by the valve. There 
are two grooves on the sides of the valve for the wedges dto work in 
which keeps the valve in place, and prevents it sticking. The regu- 
lator is so constructed that the induction and eduction of the steam 
may be reversed when desired, making the induction pipe the educ- 
tion, and rice versa. The regulator also affects all the cylinders alike, 
and at thesame time, and it is placed for convenience at the lower 
part of the rings 3, Bl. X is the exhaust; on the opposite side is 
the steam pipe. The steam and exhaust pipes are jointed to the 
regulator box between the rings B, 13!,as will be clearly seen on 
reference to the illustration. The steam in the regulator chest is always 
on the outside of the valve, but in the evlinder steam chest the steam 
is out or inside the valve, as the engine is required to run, thus 
making the outside of the valve the exhaust when going one way, 
and the inside the exhaust when going the other. Now, supposing 
steam to be admitted from the regulator chest by the pipe B, it will 
first pass through the trunnion T, then surround the belt .S1, and enter 
the casing 1), whence it is admitted by the valve L into the passages 
S tothe top or bottom of the cylinder, as the case may be; after the 
piston has made its stroke, the steam returns by the passages S on 
the other side of the cylinder, where it is conducted by the ring 
Bi through the regulator chest E, and thence to the condenser or 
otherwise, or the reverse operation will take place by making the 
ring Bi the passage for the admission of steam, and B the exhaust. 
The whole can be regulated at pleasure by moving the lever F in the 
regulator chest. 





BROWN'S IMPROVEMENTS IN SIGNAL LANTERNS. 
PATENT DATED 16TH AvGusT, 1856. 


obscured at the intervals between the lenses. The present improve- 
ments consist in combining the lenses together at their edges by 
grinding and fitting them accurately, thus avoiding the use of any 
upright or vertical framing. The number of lenses used may be 
varied; their inner surfaces may be plain, convex, or concave, and 
they may be all white or of different colours. 


FIG.t. 








Fig. 1 shows a vertical section; and Fig. 2 the half of a horizontal 
section of a lantern constructed on the above principles. In the 
lantern shown there are six lenses which butt together at their ver- 
tical edges, and consequently the lantern presents no exterior metal 
frame between the several lenses. The lantern shown is for cases 
where the light is desired to be shown all round, but where a less 
quantity is desired, then the back of the lantern may be of metal 
and the front only glazed with lenses, the edges of which butt 
together. The form of the top and of the bottom metal frame may 








be varied. When it is desired to diffuse the light, then, in place of 
making the exterior surface of each lense a portion of a true sphere, 
as shown, the outer surface of each lense is flattened from the centre 
in four directions—that is, upwards, downwards, and laterally. In 
the arrangement shown the top opens on a hinge joint at a, and is 
fastened in front by a screw at ), but this may be varied ; the top and 
bottom parts of the metal frame are connected together by screw 
| bolts ¢, c, which pass down through grooves formed in the edges of 
| the lenses; the top and bottom metal frames might, however, if de- 
| sired, be fixed to the tops and bottoms of the lenses without such 
screw bolts and nuts; and such like connexions between the upper 





HirHerto in constructing signal lanterns, when lenses have been | and lower frames may be used at a distance from the lenses, either in- 


used, they have been set in frames, by which the light has been 


terior or exterior of the lantern. The lenses may be of white or of 








coloured glass, and although it is preferred when glazing a lantern all 
round to use six lenses, other numbers may be employed; and when 
constructing lanterns only glazed partly round, reflectors may be 
applied in the ordinary manner. ’ a 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 


WATER COMPANIES.—BOTTLE RESERVOIR. 
Srr,—In your papers July 18th, August 22nd, and 29th, 1856, 
letters were inserted inquiring into the outline of jets of water, 
and two conjuctural sections were offered and engraved in your 
paper of the 22nd. In the letter of the 22ud it was assumed 
that a jet of water, stopped at and resting on its base, might be 
confined in an enclosure of the strength only required by the 
structure of the same sectional outline as the jet of water of its 
height. That the lateral pressure on the enclosure varies from 
nothing at the summit increasing to the base, where, and 
throughout the height, the increasing diameters of the enclosure 
always compensates the increased lateral pressure both of the 
water and building, so that the structure might be of a uniform 
thickness from the bottom to the top. 

The jet of water at the Crystal Palace is said to rise above its 
base 280 feet. Could that be stopped and enclosed by a vault 
in the form of its outline of a uniform thickness ? 

In an account of the springs, or jets of water called Geysers, 
in Iceland, about 36 miles from Hecla; Olassen and Povelsen 
describe one 360 feet high; Von Troll, in 1772, describes one 
92 feet high; Sir John Stanley, in 1789, one 96 feet high; 
Oshlem, in 1804, one above 100 feet high; end Sir John 
Mackenzie one 90 feet high. (See Ebullient Springs, Physical 
Geography, in the Gallery of Nature, by the Rev. T, Milner, 
1846—a view of the Great Geyser is given, page 273.) 

Humboldt describes similar springs in South America, near 
the Indian village of Turbaco, in the neighbourhood of Cartha- 
gena. 

The objects of this letter are to get information from some 
person of science, as to the mathematical outline of a jet of 
water, and to learn through your correspondents whether any 
of the water companies, in order to save the expense of reser- 
voirs at the cost of many thousand pounds on lands at a great 
elevation and distance from their works, have made any reser- 
voirs on this simple and cheap mode of keeping a body of water 
at a great elevation near the engines, 

It will be manifest that the outline referred to will be the 
extrados of any dome rising from a circular base, and applicable 
to al) buildings of that character, such as churches, warehouses, 
&c., and where cheapness, durability, aud security from fire are 
required, 

The construction of this outline, derived from the parallelogram 
of forces, is probably as follows :— 

From C, the centre of a quadrant of a circle, draw the vertical 
radius C v extended to any point B. From H any point in the 
quadrant draw H I parallel, and equal to v B the given force 
and through H draw C G. From I at right angles to I H draw 
I K intersecting C G in G. Make G K equal to G I, and on G K 
let fall the triangle G K L, similar toH IG. From L draw 
L M at right angles to G L, and1 M* parallel to G L, intersecting 
LMinM. M is a point in the curve. By taking any other 
point K in the quadrant, and proceeding in the like manner, any 
other point m in this infinite curve will be obtained. If the 
base of the building be a parallelogram, the curve will pass 
through the points / L. 








aS 
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An extrados of this construction may be projected to any 
vault of a curvature of which H G is a radius, 

March 19, 1857. AQuaTorR. 

P.S.—There is a mode of describing a curve of this kind, ree 


| Fig. xi. Memorie Istoriche della Gran Cupola del Tempio 





Vaticano, By Giovanna Poleni. Padora, 1748. 


DEPOSIT IN BOILERS. 
Sir,—In your number of the 6th instant you inserted the ana- 
lysis of Dr. Edwards, and the result of his experiments on the 


| conducting power of the crystallised deposit in boilers, and of 


which I forwarded you four specimens. In those experiments 
(and which I have repeated and verified before many auditories), 
he observes, “ the heat passed so rapidly through it (the deposit) 
that the highest temperature attained by the outward surface, 
during a continued boiling, was 240°. Such a temperature 
cannot injure the iron boiler plates. ‘This species of incrustra- 
tion is a sufficiently good conductor of heat to prevent the iron 
From being injuriously heated.” This seemed 80 conclusive that 
I considered the question at rest. In your last number (27th 
instant), however, a writer, under the signature “ Pro Bono 
Publico,” states, that in a boiler of his own “the incrustration 
exceeded, in thickness, anything he had ever witnessed. That 
after the boiler was then thoroughly cleaned, and free from 
scale, the steam was kept up with nearly half the fuel.” From 
this he draws this extraordinary inference, namely, that this 
“signally proves that what Mr. Wye Williams says about the 


| deposit being a good conductor of heat, is a complete fallacy.” 





Now, so far from proving my assertion being a fallacy, his 
statement proves the very reverse; for, had not this scale been 
a good conductor of heat, the iron on which this deposit was 
formed would long since have been injured, cracked, or burnt. 

1 would here ask your correspondent if he has read the 
statement of Dr. Edwards, which so fully bears out the facts I 
have so often repeated respecting the conducting power of the 
crystallised deposit, and if he is able to disprove any of its 
details ? 

The letter of “ Pro Bono Publico” is so vague in all essentials 
that no inference can be drawn from it. He has not described 
the character of the deposit he found in his boiler—a matter of 
the last importance—as I have already distinguished between the 
classes of deposits which are found to be good conductors and 
those which are the reverse. There is also some covfusion in 
the description of the builer. It was “ large, with two flues, and 
the incrustration was found adhering to the bottom of the flues.” 


* This line (I M) is not shown in the Figure. 
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This requires explanation, unless we are to suppose it adhered 
at the outside of the bottom, and where necessarily the heat 
would be least, and not likely to affect the plates. In the 
absence of more accurate details I am unable to form any satis- 
factory conclusion. Cc. W. WIiLtiams. 

Liverpool, 30th March, 1857. 

BOILER EXPLOSIONS, . 

Srr,—I have long collected information about boiler explosions, 
with the view of publishing on that subject. Circumstances 
have hitherto prevented me doing so, but I hope to accomplish 
it soon. In the course of my investigations I have obtained 
information that will be of use to your correspondent, J. H., 
jun., who, I perceive by your last number, is about to fill a red- 
hot boiler with water by way of experiment. That has been 
done, and the result surprised the witnesses. The boiler was 
twenty-five feet long, six feet diameter, and the safety-valve 
loaded to sixty pounds per square inch. When empty and red- 
hot the feed was let on, and the boiler filled up. No explosion 
occurred, but the sudden contraction of the overheated iron 
caused the water to pour out in streams at every seam and rivet 
as far up as the fire-mark extended, This case is one of the 
many anomalous facts about boiler explosions which show how 
little we know about the cause of some of these mysterious 
accidents. 

In experiments such as J. H., jun., intends making, the results 
depené on preliminary facts, which require to be carefully 
noted, or wrong conclusions may be drawn. 

Much good might be done in clearing up the mystery that 
surrounds boiler explosions, if you could get correspondents to 
furnish you with details of explosions. Last month there 
occurred two explosions, of which I have not observed any 
detailed particulars, either in Tux ENGtNeer or other papers. 
One on the 4th ult., at the Tredegar Ironworks, said to have 
caused much damage, the other on the 11th ult., at Messrs, 
Henry Monteith’s works, Barrowfield, Glasgow. In this latter 
case the boiler is said to have been new, and furnished with 
patent safety-valves. Could any of your readers in those 
quarters give, not only their opinions as to the cause of these 
explosions, but ch «fly details as far as practicable of the state 
of the boilers and their appendages before and after the explo- 
sion ? JAMES JOHNSTONE, 

EXPLOSIONS IN COAL MINES. 
Sir,—It is rather unusual for “black diamonds” to address 
newspaper editors, as we take it for granted that we are beneath 
notice; but after reading your notes on mine explosions, &c., I 
have taking this liberty, deeming it a most convenient season, 
feeling assured that as soon as we can command as much sym- 
pathy as will entitle us to a hearing, we can explain more of 
the real causes of accidents than can be elicited at a coroner's 
inquest. “ Dead men tell no tales.” Coal proprietors don’t keep 
firemen or viewers to commit them at any investigation they 
may be subjected to; they are not bound to tell that when a 
miner finds his place full of gas (or “sulphur” as we call it), he 
has no alternative but to rush in the most imminent danger, or 
lose his day's work, or still worse his day’s wages, Cases of negli- 
gence are too numerous, I admit ; but very often some poor un- 
fortunate who is not left to tell the tale is charged with gross 
negligence. The present viewers are too “ crippled,” they have to 
study their masters’ interests more than our safety. I could speak 
of a great many evils, and have suffered from not being pro- 
tected, but never through carelessness. If you, through your 
valuable paper, could work out some reform, you would be the 
means of saving many lives and making many families happy, 
and would have the warmest thanks from the bottom of many 
a black fave’s heart from the bottom of the pit. 
ONE WHO HAS SMELT AND TASTED THE 
Brazing Hyprocen. 

Ince, March 31st, 1857. 

[Will our correspondent let us into a few of the secrets to 
which he refers /] 


VENTILATION OF COAL MINES, 
Str,—I am glad some one has taken up the desirability of effi- 
cient coal mine ventilation, as it is a thing greatly to be desired ; 
but I should have been much more satisfied if some practical 
person had taken it up instead of Mr. Davison, of whom I know 
nothing, only I am convinced he is not a practical miner, 
neither has he read nor studied the subject he has entered 
upon. He seems to think such a machine as an air-pump has 
never entered into the minds of simple-minded mining engineers. 
Saying nothing of its actual application, I beg to draw his atten- 
tion to Mr. Mathias Dunn’s work, “ Winning and Working of 
Collieries,” published in 1848, pages 300 and 301, where he will 
find that the application of air-pumps for mine vent?lation is not 
a recent discovery. He quotes J. A. Phillips's work on “ Metal- 
lurgy,” page 235, to show that in South Wales 12,583 cubic feet 
of air were pumped per minute. Now, if Mr. Davison will give 
himself the trouble to enter into the calculation, he will find 
it would take fifteen such monster engines as Mr. Phillips names, 
to supply Hetton colliery with the quantity of air that is 
now passing through the workings of that extensive mine. 
Let him examine J. Phillips’s report on mine ventilation pre- 
sented to Parliament in 1850, and he will likewise find a colliery 
nearer home, viz., Blackboy, which was at the same time haviny 
passed through it 34,000 cubic feet of ‘air in one minute, 
with a consumption of two tons of coals in twenty-four 
hours—work equivalent to nearly three such engines as he 
names, with at least one-twentieth of the fuel that would 
be required by the plan he suggests. I do not find fault with 
Mr. Davison for trying to improve the ventilation of coal 
mines; but I am thoroughly convinced he is entering upon 
unknown ground, and that at a time of great excitement 
on account of the very lamentable catastrophe at Lund-hill. 
With the public, ignorant of the means in the power of man 
to greatly diminish or almost entirely prevent accidents of 
this nature, and greatly alarmed to hear of such things, any 
thing or plan that can be suggested is eagerly grasped at, 
thinking some gross neglect or some very unscientific plans have 
been carried out, and are in daily practice where the lives of the 
managers are in as much danger as others. The utter impracti- 
eability of laying large pipes in a coal mine (which was suggested 
some years ago to take the light gases off), is not worthy an 
answer for the purpose Mr. Davison suggests, as anyone 
acquainted with the general nature of the strata, will at once see 
the pipes would be broken all to pieces. If it were found the 
most eflicient plan to pump air into a mine, a very different 
mode might be suggested to that of putting pipes through tle 
workings. In most coal mines good airways are easily kept in 
an efficient working condition, and if it were found best to pump 
air into a mine, it might very safely be forced along roads as 
well as through cast-iron pipes. Good airways require regula 





inspection, and obstructions removed as soon as discovered ; in 
all well-conducted collieries this is done 
Mr. Davison presumes the only objection to his plan would be 





the expense; and a very proper objection it is, when a better 
ventilation can be kept without the aid of complicated machinery, 
and, as stated above, at one twentieth the cost. The only 
mystery in ventilation is the cost, as anyone knows. If there 
were plenty of down and upeast shafts, and good “ furnaces ap- 
plied to each, and where metal tubing” is required, (for it is to 
be lined with some non-conducting material in the upeast shafts), 
and good air courses, a good ventilation is easily kept up. 

When the coal yields a great quantity of hydrogen gas, the 
air ought to be carried through an independent drift into the 
heated shaft, so as not to come in contact with the furnace ; in 
fact, this is done in all well regulated collieries where such is 
the case. Nothing but locked safety lamps ought to be used ; 
the use of powder, lucifer matches, and smoking strictly 
prohibited. 

I now leave this subject, sincerely trusting that some one 
more able than either Mr. Davison or myself will take it up. 

April Ist, 1857. IGNIVOMUS. 





COLD METAL FLOATING IN MOLTEN METAL. 


Smr,—Dr. Lardner, in his “Treatise on Heat,” pp. 131, 132, 
says: “ Most of the metals undergo a sudden contraction in 
passing from the liquid to the solid state, but to this there are 
three exceptions, namely, cast iron, bismuth, and antimony. A 
metal which contracts when passing from the liquid to the solid 
state cannot be made to take the shape of a mould, owing to its 
sudden contraction, causing it in the solid form to be /ess in 
magnitude than the mould which it filled while liquid. It is for 
this reason that money composed of silver, gold, or copper, 
cannot be cast, but must be stamped! Cast iron, on the con- 
trary, as it dilates, takes the impression of a mould with great 
precision.” 

Your correspondent “ Cupola” states, “We must look for the 
solution of the question (why cold metal floats in molten metal) 
amongst those laws which regulate the expansion (!) of metal 
whilst passing from a molten to a fluid state ; it is pretty certain 
its specific gravity (that of cast iron) is less ina cold than in a 
molten state.” 

Another correspondent, J. K. Piele, takes a still shorter cut: 
finding that ice floats in its native element, he jumps at once to 
the analogical conclusion, “ Cast iron, like water, expands in the 
act of solidifying, and, therefore, solid cast iron floats in the fluid 
metal, as ice floats in water !” 

Here, then, Sir, we have three authorities (the first well-known, 
and the other two apparently desirous of becoming so) asserting 
that cast iron expands on solidifying. Now, I purpose, with 
your permission, to show, first, that cast iron is not an excep- 
tion to the general law or laws which regulate the conduct of 
metals during solidification ; and secondly, if cast iron could be 
proved an exception, the laws which would regulate its expan- 
sion would not afford a solution of the phenomenon under 
consideration. 

In the first place, then, it is a fact patent to this iron age, 
that when a casting in iron is required of given dimensions, one 
of two methods must be adopted in order to produce it, viz. 
either the pattern must be made of greater dimensions than the 
required casting, or when forming the mould the pattern must 
be shaken in the sand till the mould is made as large as the 
pattern ought to be. When great accuracy is required, the 
former expedient is always resorted to, if practicable; and for 
this purpose a pattern-maker’s rule is generally made 124 inches 
long instead of being 12 inches, } inch to the foot being a very 
close practical approximation to the amount of contraction 
which cast iron undergoes during solidification. This fact rests 
not upon my assertion, being founded upon the universal ex- 
perience of every iron moulder in the kingdom. True, this 
contraction varies with the different qualities of metal used, and 
also with the temperature of the metal at the time of pouring 
into the mould; but, whatever the variation in these circum- 
stances, contraction more or less, but always appreciable, is the 
result of the change of state. 

Again, it is equally well-known that, when large castings are 
required, the moulds are prepared with two or more heads, or, 
as they are sometimes termed, “gits,” made as large as can be 
without risking a fracture of the mould by the pressure of this 
head of metal, while in the liquid state ; and although the mould 
is first thoroughly filled with metal, yet, in order to obtain any- 
thing like a perfect casting, it is imperatively necessary that (so 
far as is practicable) the metal of which this git is composed 
should be “ pumped” into the mould to “ feed” the contraction 
which is going on there the moment the cooling process begins ; 
and yet, notwithstanding this precaution, the casting, when solid, 
if very large, is considerably smaller than the mould in which it 
was formed. 

But, it may be urged, that all this may arise from the mould 
itself by some means expanding in size, while the casting cools, 
being of rather a soft nature and easily deranved. Very well, 
then. ‘Take a solid block of cast iron, of any size, and bore a 
hole in it of any dimensivns ; into this hole pour some melted 
cast iron, either part of the same metal or of any quality that may 
be at hand. Now, if cast-iren expands in solidifying, we should 
naturally suppose the plug thus formed would at least fit the 
hole in which it was cast. Instead, however, of such being the 
case, we find the metal sink below the surface, and, if the hole 
is parallel to the bottom, the plug can readily be withdrawn : 
the more readily the larger the hole in which it was cast. <A 
knowledge of this fact has compelled certain not over scrupulous 
moulders to resort to the practice of hiding defects in castings 
by filling them with common putty anointed with powdered 
charcoal, plumbago, &c., rather than risk using the more ready, 
but tell-tale operation of filling such defects with metal similar 
to the casting. 

I think that sufficient has here been educed to show that east- 
iron follows the same law as all other metals—that is, it con- 
tracts on solidifying, and, as a consequence, its specific gravity is 
yreater in a solid than in a molten state. I may here remark, 
en passant, that there is a mixture of metals that will expand on 
solidifying, and this, I believe, is the only known case in the 
whole range of metallic combinations: this is composed of nine 
parts lead, two parts antimony, and one part bismuth. Secondly, 
granting provisionally that cast-iron is an exception, and that it 
expands on cooling; neither this supposed fact, nor the law 
which might be considered to regulate its expansion, will offer 
any solution to the question under consideration. 

According to the greatest of the three authorities from whom 
I have quoted in the commencement of this paper, among all 
the metals only three are found “which expand on cooling,” 
the remainder are acknowledged to contract ; hence, it must be 

ulinitted that the specific gravity of these is greater in the cold 
than in the molten state. But we find, upon trial, that taking 
my one of these, reducing it to the molten state, and then 
trying a piece of cold metal (of a like nature), we tind it floats 
in precisely the same manner, rises to the surface with 
equal vigour after temporary submersion, and, in short, shows 
precisely the same phenomena as that which “ Cupola ” observed 
the piece of cold cast iron to do. It cannot, therefore, be “the 








laws which regulate the expansion of these metals while 
solidifying that give rise to the phenomena in this case, since 
these metals are acknowledged to contract during their transition : 
and hence it is quite certain that their specific gravities are 
greatest when solid. But I can go still further, and show that 
fluid metals will not only sustain cold metals of a like nature, 
but metals whose specific gravities are unquestionably in excess 
of the fluid mass, Take, for instance, tin in a molten state. A 
piece of lead thrown into this will not sink till melted, although 
the specific gravities of these are in round numbers as 7: 11: if, 
therefore, difference of specific gravity caused by the expansion 
of tin on cooling gives rise to the phenomenon under considera- 
tion, it must be evident that tin on solidifying must expand at 
least in the above ratio, that is, to nearly double its size in the 
molten state; but Dr. Lardner says, and experience confirms, 
that it does not expand at all, but actually contracts during 
solidification. The same effect will ensue if any other metal, 
of whatever specific gravity, be thrown into the melted tin, as 
they would one and all float; nor have I chosen tin because it 
might be an exceptional case, but simply because it melts ata 
very tow temperature, and therefore experiments might be tried 
satisfactorily with it, and yet avoiding the necessity that would 
exist with other metals of raising the temperature of the cold 
metals thrown in so much as to melt them, and probably spoil 
the metal operated upon, but the same results would follow 
whatever the name, the nature, or specific gravity of the molten 
mass lying within the limits of platina, gold, silver, copper, 
brass, steel, iron, zine, tin, or lead. How far beyond this the 
phenomena may extend I cannot pretend to say. Certain it is 
they reach so far. 

It appears, then, that difference of specific gravity has nothing 
whatever to do with “cold metal floating in molten metal.” 

When I first addressed you, Sir, upon this subject it was 
under the impression that “ Cupola” had somewhat fastened upon 
a nut which he was unable to crack, and as no one else seemed 
inclined to help him, I threw out a suggestion that I thought 
might remove his difficulty, but, in return for this, he turns 
round, and calling my suggestion a “ pontoon theory,” very 
cavalierly kicks it aside, because it does not coincide with his 
opinion that a cause might be found among certain laws ; but 
what these laws are, the nature and extent of their general 
application, or the part they play in the particular case under 
consideration, he leaves, as he does the question itself, totally 
undefined. Humouring him, however, for the moment, I will 
let the “ pontoon theory” fall to the ground; but I have yet 
another suggestion at hand to supply its place. I have often 
observed that when cold water is poured upon a plate of iron 
standing vertical, or nearly so, the water coalesces to the iron 
and spreads it over with a thin film, but when the plate is hot, 
and the same experiment is tried, I observe the water is thrown 
off with considerable violence, increasing with the heat of the 
plate. When the plate is placed horizontal, and the water 
poured upon it, it assumes the form of small globules, which 
are continually thrown up from the plate, and returning till 
they acquire a temperature near the boiling point; they then 
coalesce, a momentary effervescence ensues, and they disappear 
in steam. Now it appears to me that during the time the 
globules of water were abstracting the heat of the plate, some- 
thing very strongly resembling repulsion was going on, which, 
at each renewal of contact between the globules and the plate, 
forced them apart, till the temperature of both plate and water 
became as nearly equal as they could be, the repulsion then 
became gradually weaker, till evaporation of the fluid took 
place. And may we not trace to the same cause the solution 
we are in search of? May not a repulsion exist between the 
two metals in such different states, while the one is absorbing 
and the other giving off its heat, and if the absorption of heat 
produces a repulsion that will cause water to rise in opposition 
to its total gravity, why may not the same cause, operating more 
actively by reason of the greater temperature used, combined 
with a more rapid conduction, produce a repulsion capable of 
overcoming the difference of specific gravity existing between 
any two metals in such opposite states as we are now viewing 
them under, and thus account for the phenomena of which we 
are seeking an elucidation. Forestalling “Cupola’s” future 
remarks, I will term this “a repulsive theory.” 

I had intended to say a few words upon gravitation, but I fear 
I have already intruded too far upon your space to allow of my 
offering assistance or advice to your unfortunate correspondent, 
J.A.D. That he is a vara avis none can doubt, since he brings 
forward a supposition of a philosopher, and then states that this 
supposition clearly proves some hypothesis he has in his head, 
‘** Comets,” he says, “ are bodies in a state of fusion, and there- 
fore incapable of attracting or being attracted. Why, then, do 
they return at stated intervals? Again, on the strength of the 
supposition, he uses above as a prooy -— the earth was once ina 
state of fusion,—it therefore was a comet ; and, according to his 
reply to Mr. Steevenson, gravitation, so far as it was concerned, 
was destroyed. Acting then under the impulse of the only remain- 
ing foree—the centrifugal—it must have gone off into infinity 
never to return; yet we find it solid, sound, and firm, jogging com- 
fortably on, in a well-known course. What power reduced it to 
such obedience’ Really the conclusions we must arrive at by 
following out any hypothesis J. A. D. suggests are too ludi- 
crous to admit of serious argument. 
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SUBMARINE TELEGRAPHS, 

Str,—The progress of submarine telegraphs over the world, and 
the great interest excited by the attempt to cross the Atlantic 
with a telegraph wire, must form my excuse for claiming a 
portion of your widely-circulated journal. For this purpose I 
beg to suggest a plan for protecting submarine telegraphs that 
are laid in channels, where they run so much risk from ships’ 
anchors. 

The plan is exceedingly simple, and, in my opinion, effective. 
It consists of a guard chain on each side of the telegraph con- 
ducting wire. It may be paid out of the same ships, and at the 
same time as the conducting wire itself. Or it may be paid out 
from a separate vessel, following in the wake of the ship that 
contains the conducting wire; or, if the line of telegraph is 
buoyed, the same ship that laid it out may on its return pay 
out the auxiliary chains. 

I prefer two chains to one, being more manageable. I propose 
that a chain should be laid at each side of the conducting wire, 
in which case, if a ship should drag her anchor in a gale of wind, 
the anchor would come first in contact with one of the chains ; 
this chain, from its being freely laid, would give to a certain 
extent, and if the strain were continued it would join the tele- 
uvaph cable, and if the strain were still continued, both the chain 
and wire cable would join the second protecting chain, and we 
should have a resistance of two iron chains and the telegraph 
cable itself, the strength of which, and » the chain, may be 
calculated according to the locality, and according to the weight 
of the ships sailing in the particular channel across which the 
cables are laid. The inconvenience resulting from the want of 
some such arrangement as the one here suggested is apparent 
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from the recent destruction of the submarine telegraphs between 
Dover and Calais and Dover and Ostend. It is stated in the 
Submarine Telegraph Company's report of February, 1857, that 
their telegraph cable held for upwards of an hour, before giving 
way, the strain of a 700 ton ship, riding in the fearful gale of 
January 5th. Now, it isevident thathad these telegraphs been 
protected with auxiliary chains, no disaster would have taken 
place. It must be kept in mind that the chains are only required 
where anchors are used, and not required at great depths, the 
sea ends of the chains should be sunk with an anchor of sufficient 
weight to withstand any strain. 

To say anything of expense would be absurd compared to 
the importance of keeping the telegraph line entire. To have 
the telegraph communication of this country cut off from the 
continent of Europe and the world for the space of fifteen days, 
as was the case above referred to, and which at the present 
moment is liable to the same disaster, ought to be sufficient 
argument against leaving the present submarine telegraph 
another day without this security. 

I may also mention (telegraph companies may not like the 
connection) that by this application many a good ship may in a 
gale of wind be saved from being dashed to pieces on the rocks, 


without doing any damage to the telegraph whatever. When 
the gale moderated they might slip their anchor and sail. This 


would entail a very trifling loss, compared to that of the ship 
and crew. W. Re. 

[We fear the existence of such capital anchorage as that 
which our correspondent would supply would offer too great a 
temptation to the captains of vessels, and that they would 
systematically heave-to over the telegraph cable. Would not a 
good stout chain at both sides of a set of telegraph cables, but at 
some considerable distance from them, be a better mode of 
catching anchors /] -——— 


THE ATTRACTION OF GRAVITATION, 

Strn,—As J. A. D. seems reduced to repeating his original 
theory without any additional evidences in its support, it is use- 
less to add further proofs to those I have given of its erroneous- 
ness. By way of closing the discussion as far as I am concerned, 
however, I will add that no more convincing demonstration of 
the correctness and universality of Newton's law can be required 
than was supplied in 1846 by the glorious discovery of the planet 
Neptune, by Adams and Leverrier, from calculations based upon 
the perturbations it caused in the movements of Uranus. The 
place fixed upon for its position by one of these astronomers 
(Leverrier) was only 52° from the actual position in which it was 
found by Dr. Galle at the appointed time! This result could 
certainly never have been attained had Newton’s law been 
erroneous. 

With respect to Mr. Steevenson’s electrical theories, I think 
sufficient is not known in electrical science yet to make a dis- 
cussion—except it be based upon rigorously conducted experi- 
ments—in your columns of any real use, I am sorry he declines 
to read De La Rive’s treatise, but am very glad that he has re mw 
a page from Nature’s book, and would strongly recommend hi 
to turn over the leaf and read the next page, since he might 
see there that which would show him he had misapprehended 
the first page. J. H. Extiorr, Jun, 

Hastings, March 30th, 1857. 


Sir,—Assuming that my theory isa true one, and reasoning 
from such, it is impossible that the sun can in any way affect 
the tides, if we believe it to be but one-fourth the density of water, 
which astronomers assert. But as we know that it does affect 
these phenomena, we conclude that it must be denser. The 
influence of the atmosphere on the tides is very marked, though 
generally very slightly noticed. Ona hot day when the air is 
necessarily rarer, the waves will be always found to rise higher 
than on a foggy and misty one, the air then being denser. The 
earth’s motion in no way affects the tides, for if we suppose a 
mark placed in the sea, the water on that side opposed to the 
earth’s motion will recede, but supposing a mark placed some 
distance ahead, in the direction of the earth’s motion, the water 
lagging from the side opposed to the motion will fill up the 
space against the first mark, and necessarily leave a space behind 
the last to be filled up by other water in front in the same 
manner, Thus an equilibrium is maintained. All the planets 
which revolve round the sun at a mean distance, greater or 
less than that of the earth, if smaller than the same, must 
be of greater density, if, however, larger, of inferior density. 

I quite think that heat has no materialism, it affects the air 
and all other bodies (a few excepted) by expanding them, as fire 
expands water. Now by expanding them is merely meant 
driving their particles farther asunder than they were before. 
We can conceive of a piece of india-rubber being stretched every 
way until all its particles are much expanded and occupy a much 
greater space than before. It is so with the atmosphere, metals, 
&e. Nothing is really added, nor does anything insinuate itself 
into the substance. As bodies in a state of fusion are incapable 
of being attracted, it can be shown by a reference to flames and 
sparks that they are repelled. The reason why flame and sparks 
tend upwards is because of the repulsive influence exercised 
upon them by the earth. This cannot be gainsaid, as it is an 
incontrovertible fact. 

Now comets having been see! to approach our earth with 
diminished velocity arising from this influence, and then to 
glide away in another direction, is a proof of this, and of the 
impossibility of our ever being injured by sucha visitor. The 
cause of their tails being always turned away from the sun will 
now admit of explanation. In the perihelion passage the tail is 
formed by the sun’s repulsive influence, combined with the 
influence when in certain positions of its own inertia. In the 
aphelion, or passage from the sun, this inertia when the comet is 
in certain positions acts contrary to the sun’s influence, and the 
length of the tail is therefore somewhat less than before, and 
gradually disappears as the distance is increased as it appeared 
in its approach. The nucleus of the comet, although appearing 
to be composed of the same luminous substance which com 
poses the tail, is, in fact, highly vitreous and transparent 
“matter,” thoroughly purged from all impurities by the search- 
ing flame. Inno other way can we account for the journeys 
they make round the sun. This does not mar the idea of their 
being formed by the ignition of orbs, which might probably 
have revolved around other central systems or our own; for 
when such a body was first ignited we can suppose the body of 
flame to have compensated (by repelling) for the attraction of 
the mass from the sun’s body, and that when the flame is sub- 
dued the attraction upon approach within a certain distance 
becomes immediately apparent, and an orbit is formed. 

P.S. In column 2, for “ capable” read “ incapable.” 

[To say the least, our correspondent’s theories and views ari 
startling. They would be more so, could he prove them all 
correct. | 

COATING TANKS—METROPOLITAN CARRIAGE WAY. 
Srr,—In your last impression I observe two replies to Mr. 


A. D. 








Davis's inquiry, a fortnight ago, about the best method of coat- 
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ing iron tanks. Allow me to suggest ordinary cement (in powder) 
mixed with boiled linseed oil. In case the water in the tank 
should be low at any time, this composition would not blister 
beneath the sun’s action. 

I would venture a remark on “I, B. L’s” suggestions as to 
carriage ways. Would not pitch and tar stand a chance of oozing 
or working out, on account of the heat in summer, and on 
account of frost, &e., in winter, crack and chip away owing to 
vibration, which by reason of the gravel bed, would be excessive, 
there being no interposing medium between the stones and such 
bed? We have a principal street here, viz., Parliament-street, 
and the mode of laying it down was as follows :—First, a bed 
was prepared, then a layer of gravel, then a thin layer of sand 
—which does away with the necessity of so accurately dressing 
the stones on their underside—the stones being placed, gravel 
was poured over, after which fine gravel was rammed well into 
the insterstices. This, 1 think, is as good a plan as any yet 
adopted. 


Liverpool, 31st March, 1857. J. ROCKCLIFFE. 


RECTIFICATION OF THE CIRCLE, 

Srr,—We are indebted to you for the “ventilation” which you 
have given to this subject ; your journal and others of a similarly 
liberal and scientific character have given a wider circulation and 
more minute discussion to useful, physical, and mathematical 
questions than was ever practicable twenty-five years ago, and 
have proportionally increased our probability of rational advance 
by popularising our knowledge, and bringing it up to the stan- 
dard of the latest discoveries. 

With regard to the problem of the rectification of the circle, 
though I cannot anticipate our ever arriving at an absolute cor- 
rectitude in the representation of the circumference by equivalent 
straight lines, yet the inquiry may bring to light some valuable 
properties in those surds producing interminable decimals, which 
may lead to a new branch of mathematical analysis, bearing the 
same relation to ordinary algebra as the elliptic functions hold to 
the integral calculus. 

I see nothing in the modest statement of facts by Professor 
Gibsone which need have excited “Old Engine’s” acrimony ; 
particularly sinee, after two long and immaterial letters persuad- 
ing us that such inventions are obvious and easy, he concludes by 
enunciating a construction of his own, precisely similar in cha- 
racter but positively less accurate than the well known 7 : 22 
ratio. This defect cannot be urged against the following plan, 
which rivals Mr. Walker's in exactitude, while its easy concep- 
tion and recollection will prove its strongest recommendation. 

Instead of the rule in common use for finding the circumfer- 
ence, viz., “to three times the diameter add one-seventh of the 
diameter,” read, to three times the diameter add one-tenth of the 
diagonal of the circumscribing square. The result will be 314142 
instead of 3°14285, giving an error of 1 in a diameter of 5,880 in- 
stead of 1 in 790. 


This formula has suggested itself from the accidental coinci- 





dence that r—3=}}, 2 nearly. The error introduced by 


my rule in the case of a diameter of ‘1 ft. is almost inappreciable, 

even by verniers furnished with microscopes, but I have hopes 

of seeing a still higher degree of approximation elaborated by 

some subsequent contributor. A Hich WRaNGLER. 
26, Howland-street, London, 


P.S.—Would Professor Gibsone favour us with his mode of 
drawing the eycloid. 





Sir,—It does not appear to have occurred to Professor Gibsone 
that in becoming the organ for giving publicity to Mr. 
Walker’s notions, he became virtually responsible for their 
validity, for no one would do him the injustice to imagine that 
he would publish that as true which he believed to be erroneous. 
To him, therefore, and not to Mr. Walker I addressed myself 
when I tried to point out that which I proved to be incorrect 
in the given solution of the above problem. 

Whatever opinion may be formed of the perfection of this 
solution as it appeared originally (and I think I have estimated 
it correctly in my last), I merely introduced it to show, first, 
the identity of “ W. E. W.” and Mr. Walker (which is now 
acknowledged); secondly, that, with the exception of the trifling 
modification of the form of the figure used, the solution came 
from the pen of Professor Gibsone, as crude, imperfect, and 
deficient of mathematical proofs as when it emanated from the 
shrewd tentative discoverer “ W.E. W.” nine months ago, and 
hence the strictures I passed upon its accuracy were not aimed 
at bygone and discarded ideas, but referred directly to the beau 
ideal itself, as it appeared refreshed and polished for the occasion 
in your pages. 

Science, Sir, which has truth for its basis, and truth its 
only aim, will admit of no resud/s that will not bear the strictest 
investigation; and your mathematical readers, at least, will judge 
not only of the results placed before them, but also of the im- 
portance and pertinence of my remarks, and the absurdity of 
my asking for proof, when, without it, the result is useless. 

On this latter point I may remark that if, as the Professor 
states, “ it can be readily demonstrated that it is possible to draw 
by geometry a line precisely to any equivalent arc,” 1 really see 
nothing absurd in asking for such sigid demonstration, since, by 
considering the circle as an are of 360°, we could then draw, by 
geometry, a line equal to the curvilinear circumference, and 
prove to be equal also. By the summation of surd quantities or 
incommeasurable lines, we may get a true result, but we can 
never prove it true. Touching the ‘* Cui bono” of the aftair, I 
believe that nothing exists so perfectly useless but that a plea 
may be found to render it tolerable, yet it certainly requires a 
stretch of imagination that nothing short of Professor Gibsone’s 
direct testimony could warrant, in order to conceive in what 
manner Mr. Walker’s empirical formula could become so ex- 
tremely serviceable in the construction of cycloidal waves. This 
curve being four times the length of the diameter of the de- 
scribing circle, is quite independent of the circumference, 
whether curvilinear or rectified, so far as the length of 
its periphery is concerned ; but, admitting the inapplica- 
bility of a graduated scale, and supposing greater preci- 
sion requisite than the ratio 7 : 22 would give, there is 





‘ -< 
still the ratio 113 : 355—very old it is true, but giving results 
nearer the truth than even the latest addition to Mr. Walker's 
crudities. In conclusion, had the debut of Mr. Walker guaran- 
teed that he was impressed only with “a pure love of knowledge” 
the “Old Engine’s” coupling would have been first in the field to 
hook on and help him forward, but when I found him attempt- 
ting the character of A 1 in an old fable, I deemed it a public 
duty first to relieve him of the redundant cuticle, and now 
viewing him in his true position as graphically delineated by 
Professor Gibsone, I readily join issue with this gentleman in 
offering any assistance in my humble power towards gratifying 
his mathematical propensity. I believe I may state, Sir, with 
your permission, that any private communication will reach 
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me by your courtesy, though at the 
nor desire such correspondence. 
London, April, Ist, 1856. 


THE CAUSE OF CAPILLARY ATTRACTION, 
Sir,—Your correspondent, J, A. D., says, “If the piece of 
paper, or any other substance, were as dense, or denser than 
the material in which the water is placed, it will be repelled 
from its sides, and this would be found upon trial.” Now, this 
would most certainly not be the case. I tried the experiment 
with a bowl-like piece of iron in a basin of water, and found, as 
I anticipated, the iron attracted towards the sides of the 
crockery-ware vessel. 

He asks, however, a very proper question relative to my 
statement of watery vapour evaporating from the upper to the 
lower atmosphere. In reply, 1 wish to state that when the 
upper atmosphere is greatly heated, the difference of tempera- 
ture between it and the lower strata will induce electric action, 
and cause the molecules of vapour to combine, and by this 
means cause the atmosphere of electricity surrounding each 
particle to be forced to the outward surface, and part of it to 
radiate towards the earth’s surface, thus causing the manilesta- 
tion of positive electricity in the lower atmosphere compared 
with the ground, and which, of course, the electrometer will 
indicate. 

The particles of vapour, when thus forced by the magnetic 
power of caloric to gain an equilibrium of heat, towards the 
lower atmosphere, may very frequently bo individually seen 
floating in the atmosphere so large as to be easily discernible by 
the naked eye. 

If J. A. D. would study the law of electric induction in some 
useful work on electricity, he would see the reason why a bowl 
of metal floating on water in a vessel of wood or crockery-ware is 
attracted towards the sides of such vessel. © W. SrkEVENSON. 


same time I neither court 
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Tue Cotuier's Lire.—But, while there is a home life thus tend- 
iug to humanise the collier, it has in itself certain inevitable defects. 
At 18 or 19 he can earn what he wil! earn at 50. After he is married, 
sons, as they grow up, will by their earnings add to his prosperity ; 
as a question of money, therefore, it is as wise for him to marry at 19 
asat 2% Very early marriages are, for this reason, common ; they 
are founded upon a rough sort of calf-love, and form a tie that is 
maintained, on the whole, pleasantly between husband and wife, but 
is maintained by no very peculiar community of interest or feeling. 
Phe husband is in the pit all day, and the satisfaction of his animal 
wants fills the main part of the time at home. This may in part 
explain why, among the colliers, there are very many to whom the 
marriage bond does not appear so sacred or so necessary as it ought 
tobe. In too many cases, if a collier leaves his wife and goes upon a 
journey, it is not a Penelope who stays behind. I speak only, of 
course, in all that is here said, from my own observation in a single 
district. Ihave seen in that district nearly all the colliers’ wives, 
and some few of their daughters, working indefatigably in their 
respective households—famous helpers to the men, and, with the 
rarest exceptions, kindly treated by them. Ihave seen very many 
acts of noble self-devotion on the part of husband on behalf of wife, or 
of wife on behalf of husband or of child ; but I could not possibly avoid 
seeing that the ties of family were worn loosely, as well as comfort- 
ably, by a large part of the community, and that, in a most material 
respect, the morality of the district was painfully low. 1 have seen 
rough men become as women for a child’s sake, and have very seldom 
seen or heard in the pit-country of children that were beaten or ill- 
used ; but I have seen not unfrequently superfluous children, by a 
sort of indirect murder, wilfully left to slip into the grave, and I have 
seen gaps made in a household by bereavement, bitter in the first 
few days, filled up so speedily, and forgotten, as grief, so completely, 
as they could not be if the home ties were really strong. It is a sad 
sight to see in four or five adjoining houses the blinds down and 
shutters closed, because house-fathers and sons have been brought 
home dead from the pit; but, of the greater number of the mourners, 
the grief seems to be over very soon after the blinds are up. Doubt- 
less, familiarity with sudden death breeds some part of this temper, 
which may have other causes.— Dickens's Household Words. 

EXPeRiMENts Av CuaTuaAM.—Some interesting experiments have 
been made at Chatham in the presence of the otlicers of the Royal 
Engineers, under the sanction of the Secretary of State for War, for 
the purpose of testing the merits of an invention submitted to Lord 
Panmure, which, it was considered, would have the eflect of giving 
increased eflect to the charges of gunpowder used in the sapping and 
mining operations carried on by the men of the Royal Engineers at 
Chatham. A strong box was proposed to be made capable of con- 
taining a charge of 15 1b. weight of gunpowder ; one side of this box, 
which was allowed to remain open, was placed in the ordinary 
manner against a large beam of timber, intended to represent a 
stockade. On the charge being ignited by means of the voltaic 
battery, the beam was blown to a distance of 15 feet. Another box 
was then made, to contain the same weight of gunpowder, but firmly 
closed on all sides; the effect of the explosion in this instance was to 
send the balk of timber a few inches over 15 feet. A third experi- 
ment was then made with a box of the same size, and filled with the 
same weight of gunpowder used for the former charges, but in this 
instance a portion of the box was covered with sandbags, placed at 
the sides, for the purpose of acting as a resistance to the gunpowder 
in that direction, the principle being the same as that hitherto 
adopted in the Royal Engineers. On the powder being fired the 
charge blew the beam of timber to the distance of 50 feet, thus 
proving the superiority of the methods practised by the sappers and 
miners. ‘The results of the experiments were considered very satis- 
factory to the engineer ofticers. 

Tht TRansatcantic TeLecraru.—Frederick N. Gisborne, Esq., 
of Halifax, Nova Scotia, is a gentleman who well deserves to have 
his name kept in remembrance in connexion with this great enterprise. 
According to his own statements, which were not, however, osten- 
tatiously volunteered by him, but, on the contrary, with difliculty 
drawn trom him by persevering questions, he may justly claim to be 
among the foremost, if not the first, of the pioneers in that important 
undertaking. He not only by his popularity and good management 
lirst obtained from the several legislatures of the different British 
American provinces over whose territories the line is to pass, charters 
“ranting the necessary rights and privileges for the work (which 
were afterwards purchased by the present owners), but also with 
great energy and skill explored the track upon which the present line 
is constructed through a pathless and uninhabited wilderness, several 
hundred miles in extent across the island of Newfoundland, from its 
western extremity to the port of St. John’s on the eastern coast. In 
this expedition he endured great hardships and toil ;—the sufferings 
of the party being so severe that every other white man but himself 
turned back in despair; whilst of the Indians who followed him to 
the last, all but one soon afterwards died from the combined effects 
of exposure, fatigue, and starvation. 

InreENDING EmiGration or Artisans, —The following artisans 
and Jabourers under notice of dismissal from Woolwich Arsenal will 
leave the establishment on Tuesday next, namely :—300 from the 
royal carriage department, 200 from the gun factory, 320 from the 
laboratory, and 80 from the military store department. A requisition 
very numerously signed has been presented to Lord Panmure, 
soliciting the assistance of Government for their conveyance to 
Canada. A favourable reply has been received from his lordship, 
and a committee of the unemployed has been formed in order to 
ascertain the number willing to emigrate. 

Tue OLp Dreapnovcut.—The destruction of this vessel in 








, 


Woolwich Dockyard is now complete, the lower timbers having been 
separated and hauled out of the dock on Saturday last. The oars 
bolts and other metal, together with the old woodwork, will probably 
realise 44,000. 
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WADSWORTH’S MODE OF VENTILATING 


MINES. 


Patent DATED 23RD Avcvst, 1856. 





Tits invention has reference, Firstly, to the withdrawal of gas from 
these points of the workings at which it accumulates into the levels 
of air courses; and, Secondly, to the improvement of the general 
ventilation of the mine, by creating an ascending draught in the 
upeast shaft. It consists in conveying gas or fire-damp from the 
cavities in which it accumulates into some adjacent air course, by 
means of pipes or tubes leading from the former into the latter, and 
through which the gas is drawn or forced by means of a fan, bellows 
or pump worked by manual or other power. 

The machine for transferring gases from place to place by mecha- 
nical means, and which is applied for the removal of fire-damp from 
the cavities or workings of mines, is shown in Fig. 1, which represents 
a vertical section through the centre. It is composed of pipes con- 
nected with an ordinary double-chambered bellows, the whole being 
mounted upon wheels A, A, adapted to run upon the tramways of the 
mine; Bis the top plate, and C the bottom plate of the bellows, 
which are connected by four upright external pillars, two of which 
are partly seen at D, D. ‘The interior is divided into two compart- 
ments by a diaphragm EF, moveable up and down by means of the 
handle F, so as to enlarge and contract both compartments alter- 
nately. The diaphragm is connected to the handle F by side levers, 
one of which is seen at G, and which latter act upon pins or studs 
projecting from side rods attached to the diaphragm, and working in 
brackets. One of these side rods is shown in dotted lines. The com- 
partments of the bellows are enclosed by flexible or folding sides and 
ends of leather, in the same manner as the sides of ordinary bellows. 
H, |, are trunks passing vertically through the machine, each trunk 
having two valves, the one communicating with the upper, the other 
with the lower compartment of the bellows; but those of the trunk 
H opening from the interior of the trunk into the compartments, 
those of the trunk I in a reverse direction, or from the compartments 
towards the interior of the trunk. J, K, are the valves of the trunk 
H, and L, M, those of the trunk I. 
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Twix description is referred to in a letter, which will be found under | 


the head of “ Correspondents.” B, the main beam. C, the weight to 
balance float. W, the weight to hold the valve down. P, a picce 
of iron with a slot for the main beam to pass through, and the 
bottom part made with a hook to hang the weight W upon; the upper 


part has a hole drilled and tapped, to receive the valve spindle. V, | 
the valve with a spindle through it, the top spindle to pass through | 
O, the 


the guide-plate X, and likewise to hold the lead weights L. 
valve-seat and guide for the bottom spindle of valve. L, 1, L, L, lead 


Tue Rist in THR Prick or DiAMonps.—This choicest of gems, 
although merely a condensed form of carbon, is everywhere the 
accompaniment of royalty and the representative of wealth, Of late 
there has been an immensely increased demand for the gem, and an 
extraordinary rise in value, amounting within the past year to 
twenty-tive per cent. In the meantime capitalists and speculators, 
relying on a continued advance, have bought largely, and the iim- 
portations into the United States have a perceptible effect upon the 
markets of Europe. Although there are no data on which to found 
an estimate, a large dealer, judging from the amount of stock usually 
in possession of our merchants, calculates that during the last tive 
years the importations of diamonds have been equal to 1,500,000 dols., 
certainly 1, 000 dols.—a considerable proportion of which were re- 
ceived during the year just closed. There are two or three merchants 
who commonly have on hand from: 100,000 dols. to 150,000 dole. 





| and is provided with a similar pipe or tube W. 


are cylindrical, and rise above the top plate of the bellows, as shown 
in section in the case of the trunk H. These cylindrical heads are 
perforated with holes N, N, N, opening into the interior of hollow 
drums O, P, which are mounted upon the trunk heads with liberty to 
reyolve. The hollow drum O has an external opening at Q, into 
which is inserted one end of an india-rubber tube or pipe, supported 
internally by a coil of wire to prevent collapse. The tube R termi- 
nates in the other direction in a rose S, which has a ring attached to 


chamber X enclosing an inner vessel or chamber V. These vessels 
may be of sheet iron, brass, or copper, copper being however pre- 
ferable for the inner vessel, as being a good recipient and conductor 


of heat. A lamp Z having any convenient number of burners or 
wicks a, a, a, is placed within a box 6, which forms the bottom of 
the inner vessel. The space in the box surrounding the lamp is di- 
vided by partitions into as many compartments e,c, c, as there are 
burners, each compartment being closed by a cover at the top, 


leaving only a small annular opening round each burner for the 


Fig. 3 is a plan view of the upper part 


purpose of admitting the air. 
The air to support combustion 


of the box at the line A, B, Fig. 2. 


| in each burner is supplied through its proper compartment in the box, 
| and is admitted into such compartment through a slide valve d in the 


bottom of it, so that the supply of air to each burner can be sepa- 
rately cut off by closing the corresponding valve. Fig. 4 is a plan 
view of the bottom of the box, showing the valve openings ¢, d, a. 
By this arrangement it is practicable to use one or any other number 
of the burners without admitting a surplus of cold air to cool the 
contents of the inner chamber. To prevent the possibility of danger 


| accruing from the access of inflammable air to the lamp, the valve 


openings d may have wire gauze drawn over them, and a second 
sheet of wire gauze may be placed across the air boxes at e. The 
products of combustion issuing from thelamp, after rising to the top 
of the inner or furnace chamber, are conveyed away by the pipe /; 
which, after passing for some distance in a downward direction 
through the outer chamber, issues from the side of the same at g. 
The inner or furnace chamber has therefore no communication with 
the outer chamber. To facilitate the inspection of the interior of the 
furnace chamber a tube or tubes /, 4, are carried through the outer 
vessel and closed externally with thick glass, to which the eve may 
he applied when it is desired to obtain a view of the interior, and more 
especially to observe the state of the lamp. For the purpose of 
raising the wicks of the latter, a spindle 7, passes through a closely 
fitting tube in the middle of the burners, having at its top a curved 
arm terminated by a small hook. The foot of the spindle 7 is acces- 
sible from the under side of the lamp, and by turning the spindle 


| round in its tube or socket the hook can be applied to raise the wick 


of any of the burners at pleasure. <A side view of this spindle is 
shown at Fig. 5. 
The outer vessel or chamber X_ is closed at bottom, so that it is 


| cut off from any access of the external air; its upper part contracts 


gradually into a pipe /; projecting horizontally a short distance, and 
terminating ina bulb or cap of wire gauze. The lower part of the 
said outer vessel has a pipe inserted at /, such pipe being the first of a 
continuous series of sheet-iron pipes, of length and number sufficient 
to reach from the place at which the apparatus is stationed to the 


| deposit of gas, the last pipe of the series being furnished with a rose 


| sented in Fig. 1. 


similar to that attached to the induction pipe of the machine repre- 
m is a casing of thin metal, lining the outer vessel 
ata little distance from its shell; the object of it is to prevent the 
shell of the outer vessel from becoming too much heated by radiation 
from the external surface of the inner vessel. This appparatus when 
used is stationed at or near the place at which the gate or brow of the 





| infested working branches off from the level; the induction pipe is 


it at T for the purpose of suspending it from a hook carried by a stand | 
| The outlet pipe J is turned into the level, and as many of the burners 


or by a spike, suitable for being driven into the walls of the mine. 


The tube K may be supported at intervals by similar rings and hooks, | 


The other drum P is similar in its internal structure, 
Both drums may be 
turned by the handles V, Y, round the cylindrical heads of the 


if required. 


| trunks H, I, and are intended to have the pipes R, W, wound around 


them in coils when the machine is out of use or being removed from 
place to place. The tube U is shown partly coiled on the 
drum P. The machine is placed at some suitable point between 
the deposit of gas and the air course. The rose of the induc- 
tion pipe R is to be placed as high as practicable amidst the gas to be 
removed, supported by its ring on a stand or other suspender, as 
before mentioned. The delivery pipe W is led into the air course, the 
bellows is then worked. It will be readily understood that the action 
of the bellows will draw in a current of gas through the pipe R, and 


| expel the same into the air course through the pipe W, so long as the 


The heads of the trunks H, J, | 


SS 








working of the bellows is continued, and the supply of gas remains 
unexhausted. The form of the machine admits of considerable 
moditication. A fan may be substituted for the bellows, and instead 
of the india-rubber tubes sheet-iron pipes may be used. 


prolonged by the annexation of additional lengths of pipe until the 
deposit of gas is reached, and the extreme pipe is suspended with its 
rose at the highest accessible part of the space occupied by the gas. 


of the lamp ignited as may be considered requisite. The products of 
combustion issuing from the lamp heat the yas or shell of the inner 
chamber, which again radiates heat into the case passing between it 
and the shell of the outer vessel or chamber. The rarefaction of the 
gas which ensues creates an upward current in the space between 
the two vessels, which exhaust the induction pipe, and thus creates 
a current from the gas deposit.to the air course. The contents of the 
inner chamber Y are not necessarily to be evacuated into the external 
atmosphere through a separate pipe as shown. The pipe i may be 
carried upward, aud made to open into the outlet pipey, as shown by 
dotted lines; or the top of the inner chamber may be closed at or 


| about the dotted line x by wire gauze, through which the contents of 


Figs. 2, 3, 4, and 5, show the apparatus for removing gases through | 


pipes, by applying the heat of a furnace or lamp to rarefy the gas, 
so as to create and maintain a current in the pipes. Fig. 2 is a 
vertical section of the apparatus, which consists of an outer vessel or 


| of the gas, for the purpose of such combustion. 


the inner chamber may pass into and mix with the passing current of 
gas, the temperature of which they will thus considerably raise, and 
consequently augment the draught. As fire damp is not ignited by a 
low heat, no danger need to be apprehended from this arrangement. 
The joints of the sheet-iron pipes are made of india-rubber. 

The patentee also describes an apparatus for removing gas or fire- 
damp by the combustion of a portion of such gas along with other 
inflammable matter, and for separating the more inflammable jportions 
The construction of 
the apparatus is, however, so much like that above described that it 
is not necessary to notice it further. 











VALVE. 


















WATERLINE 





weights, with a hole through to adjust the valve to the requisite 
pressure when the steam is up. Xis a plate with cross-bar to guide 
the top of spindle. K isthe dome; on the top is a whistle S, the 
whistle such as railway-guards are in the habit of using. R is a 
small weight attached to a loop, which is suspended round the main 
beam by the cords and pulleys. Ha handle to raise the valve, and 
ascertain if it is in working order, this to be placed most convenient 
for the attendant. 


worth (set work), and all of any account would average near upon 
10,000 dols. The cause of the rapid rise in the value of diamonds is 
not wholly apparent, but is commonly attributed to the suppres- 
sion of the slave trade with Brazil, whence our suppliesare principally 
derived, labour there being made so valuable that it is applied to 
better advantage in other pursuits than in mining. Added to the 
shortness of supply is the prevailing extravagance of the times and 
the consequent demand. The value of diamonds reached a very low 
point in consequence of the revolution in France and the disturbed 
condition of the continent, and simultaneously a large quantity of 
the rough stones was discovered in Bahia, South America, After the 
election of Louis Napoleon there was a gradual advance till the close 
of the late war, when a sudden rise took place to about the present 
rates. The advance has been further assisted by the coronation af 
the Emperor of Russia, the sefes of Europe, &c.; and the monopoly 





that has almost been obtained by the Jews of London and Paris has 
contributed to the same result. The latter, particularly the Paris 
manufacturers, own large establishments at Amsterdam, where all 
diamonds, with a few trifling exceptions, are sent to be cut, as the 
workmen in that city excel in theart. It is a very common error to 
suppose that diamonds are found in a brilliant state, as they are 
naturally enveloped in an earthy crust. It is said that those sure 
rounded with a greenish crust are of the first water, or are most 
limpid when eut.—New York Journal of Commerce. 


Tue Atiantic TeLeGrariu.—Orders have been received at the 
Navy-yard in Brooklyn from the Secretary of the Navy to fit out at 
once the United States’ steamers Niagara and Mississippi to proceeed 
to England to assist in laying down the submarine telegraph cable 
between Newfoundland and Ireland. The Niagara is the largest 
steam-vessel of war in the world. She is a propeller. The Missis- 
sippi is the most powerful paddle-wheel steamer in our navy. The 
English Government will also furnish two large ships of the same 
character. The Niagara will receive on board at London or Liverpool 
one-half of the cable, and the other half will be put on board the 
English naval propeller. The four ships will then proceed together 
to the middle of the Atlantic, where the ends of the cable will be 
joined, and the propellers will then start in opposite directions—the 
one for Newfoundland and the other for Ireland—each attended by 
a paddle-wheel steamer, so that in case of accident the propellers may 
be taken in tow and proceed on the voyage. We are glad to see that 
Secretary Dobbin has taken such deep interest in the success of this 
great enterprise as to order at once the finest ships in the American 
navy for the purpose. We doubt not that the new Secretary of the 
Navy will see that the ships are titted out ina manner most creditable 
to the United States Government. No doubt there will be a generous 
feeling of rivalry between the officers of the British and American 
ships to see which shall lay its part of the cable in the most perfect 
manner. It is a sign of advancing civilisation when the ships of war 
of these two great nations thus meet in mid-ocean, not for a naval 
battle, but in a peaceful eflort to join the two hemispheres.—Vew 
York Herald. 


REMOVAL oF AN Iron Bui_pinc.—It will be remembered by 
many of our readers that Messrs. E. T. Bellhouse and Co. erected 
for Messrs. W. Brown and Co., the eminent coachbuilders, of Port- 
land-street, in this city, a neat fireproof carriage repository, the first 
of the kind ever attempted. The building is 82 feet long, 22 feet 
wide, and 16 feet in height; the foundation is of wood, having been 
laid on a brick base, and connected transversely by the joisting of 
the floor. ‘The pillars are of cast iron, bolted to the foundation ; the 
sides, ends, and roof are of corrugated iron. The main entrance is 
in the centre, by spacious double folding doors. There are ten plate- 
glass windows in front. The portability of this building has just 
been tested by Messrs. Hay, M’Nish, and M’Kean, who have not 
only transferred it bodily from its former site to another on the 
opposite side of the street, but completely slewed it ‘face about.” 
In the first place the building was raised from its foundation by 
— screw-jacks, then placed on beams and rollers, and_ moved 

y powerful cranes. Great credit is due to Messrs. Hay, M’Nish, 


and M’Kean, as the building was raised without the remotest idea 
that it would have to be removed in the wholesale way we have men- 
tioned. —Manchester Guardian. 
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TO CORRESPONDENTS. 

NOTICE.—Advertisements for our next number should be sent in before 2 p.m. 
on Thursday. 

If W. A., who inquired Feb, 27th where a steam sawyer should go to, will send his 
address, a leiter will be forwarded to him. 

We have received an inquiry from New York for one of Baird's machines for wool- 
cleaning, illustrated in our paper of 9th January. If Mr. Baird will forward 
his address, we will send him the letter. We may take the opportunity to say 
that if people who see their inventions illustrated in THE ENGINEER were fo 
advertise in our journal, they would find it very much to their interest. We have 
received numerous applications 0% this kind, but we really have not the time to 
Jind out addresses and to send replies to all our correspondents. 

In its present form Mr. Vaughan's letter is an advertisement, He had better 
send us a copy of the specification, when we can judge for ourselves. 

A. C, (Lynsted).—-Aradshaw's Railway Shareholder’s Manual, 7s. Gd. It 
may be had at most of the railway stations, and professes to contain the par- 
ticulars (including those you require) of all railways in the world. 

A Susscripern (Merthyr Tydvil).—The first part of the abstracts of patents 
relating to iron and steel is just issued, The second part will not be ready for 
perhaps a month, 

L. and T.— You can have the wood block at half its cost price, or any other which 
has appeared in Tue Enatneer. That is, you can have a stereotyped copy, 
which practically ts the same thing 

W. and K.— We will reply to your letter privately. 

J.C, (Manchester).—Yes, you may mix tin and iron. 35 parts of tin and 65 
parts iron form @ grey crystalline alloy, which is very brittle, and may be 
reduced to an impalpable powder 

A. Workman (Tipton).—Mou'd in dry sand, with loam cores. There is no 
difficulty about itif your core bars and loam are in proper condition. 

Mr. Josnua Harrison (late of Leamington).— Letters addressed to this gentle- 
man have been returned, marked ** Gone, left no address.” Can anyone of 
our readers favour us with his present address, should Mr. Harrison not 
notice this inquiry ? 





YOUNG'S ENGINE. 
(To the Editor of The Engineer.) 

Sir,—I have carefully perused your columns for the last few months, in 
hope of discovering a reply to my question respecting Mr. Young's newly- 
invented engine. Itappceared in one of your January numbers, but I have 
not yet seen anything in the shape of an answer from that gentleman fh 
reply to my letter ; so 1 have come to the inevitable conclusion that he is 
not able to answer it satisfactorily, and, consequently, that his engine is of 
no practical use. 

PS. —I visited the Soeiety of Arts Exhibition last Saturday, and beg to 
agree with you in your statement that it is well worth seeing. 


London, March 30th, 1857. VERITAS. 





YORK’'S VALVE. 
(To the Editor of The Engineer.) 

Si,—I was much surprised to see a letter in Tut Enctneen of last week, 
from Mr. York in reply to my letter of the 28th November last. He has 
forgotten to mention that he saw the engine tenter, who told him he had 
worked three boilers for seven years with a valve on each similar to his 
own. He has likewise forgotten to mention that I showed him one of the 
old boilers, and the place on the boiler where the valve was fixed, as well 
as the old scale beam, which I putin his hand. I ought, perhaps, to ex- 
plain that we have recently replaced the three wagon shaped boilers by 
two high pressure ones, and have not yet got the valves fixed upon them. 
When Mr. York was at Newark, he appeared satisfied I had used the same 
kind of valve, from what I told him about it, and what he saw. The 
sketch sent (see page 270) shows my valve, to be the same as Mr. 
York's, with this advantage (which I named to Mr. York when at Newark), 
that in my valve a weight is used instead of a spiral spring to hold the 
valve down, as the springs soon lose their elasticity and corrode; likewise 
small lead weights are used on the top of the spindle of the valve, to adjust 
it when the steam is up to the mercury gauge. Another advantage of a 
weight over a spring is this, it is always uniform in action, which a spring 
is not. As the water gets lower in the boiler, Mr. York's spring becomes 
more difficult to overcome, which is not the case with a weight. It must 
be borne in mind too, that a valve placed out of the reach of the attendant, 
as in Mr. York's case, is liable to become fast; and at the very moment 
when it should actit is useless. Valves should be under the contro! of the 
attendant, that is, so as to enable him to keep them in working order; at 
the same time they should be made so that he cannot tamper with them 
and hinder them from working. 

The way in which I have done this is, by placing the handle H in the 
most convenient place for the attendant, and the cord passing over pulleys 
is connected to a small rod, which has a loop inside the boiler, through 
which the main beam works without touching the loop. At the bottom of 
the loop is a small weight R, just sufficient to draw the handle and cord 
back again. It will be easily understood that when we pull the handle the 
loop lifts the main beam, likewise the valve from its seat, and when we 
let it go, the weight R pulls back the loop and cord, and again allows the 
valve to rest on its seat and main beam to adjust itself to the height of 
the water. The attendant should pull the handle at least once a day to 
ensure its being in working order, for it must be obvious, that the more 
attentive a man is to his water and steam gauges, the more likely Mr. 
York's valve is to be fixed, for it cannot be lifted from its seat except by 
an excess of steam, or the water being at a dangerous level. Mr. York 
says, 1 knew nothing about the apparatus except what I gathered from 
Tue Evnainecer. I repeat that I used the above valves ten years before Mr. 
York patented his valve, and can speak to the working of them from 
experience. If Mr. York still feels aggrieved, 1 refer him to Messrs. 
Midworth of the Wellington Foundry, Newark, who made the three valves 
from my drawings, and for me, in the year 1846. 

Tuomas James BAKER. 





LIGHTNING CONDUCTORS, 
(To the Editor of the Engineer.) 
Sm,—I have just received from the manufacturers a lightning conductor 
for attaching to a stack here, but before doing so I should be obliged by 
your opinion of the same. It is composed of 3-8th copper wire rope, with 
a copper pointer of peculiar shape, the whole of which is intended to be 
fastened to the stack by copper clamps. 

Should not the several points of the pointer be sharpened, and glass or 
earthenware insulators used instead of the clamps. Your reply through the 
next number of Tne Enaiveer will oblige A SuBscriper. 

(The points should be sharpened, but the conductor should not be insu- 
lated, as you suggest. On the contrary, in its entire length, attached by 
copper clamps as closely as possible to the stack. The object of a metal 
conductor is simply to assist the less perfect conducting power of the mass; 
it is not expected in itself invariably to convey the full charge of electricity 
tothe earth. The capacity of your conductor is small, and were it insu- 
lated, as you suggest, it would be dangerous rather than otherwise, for 
were it overcharged, a glass insulator would present a merely momentary 
resistance to the fluid, but sufficient, probably, to insure the destruction of 
the stack. The fluid will choose the metal, and pass by it to the extent of 


its conducting capacity, the plus, which may be harmless, must go by the 
stack.] 





MEETINGS NEXT WEEK. 
Cuemicat Soctety, Monday, April 6th, 8, p.m.—“ On the Application of 
Sewage to Agriculture." By Mr. Dugald Campbell. 
instTrTUTION oF Civm. ExGinegs, Tuesday, April 7, 8 pm.—* On the 
Laying of the Permanent Way of the Bordeaux and Bayonne Railway across 
the Grandes Landes.” By Mr. F. R. Conder. 
Sociery or Arts, Wednesday, April 8.—No meeting. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
is half-a-crown; each line afterwards, sirpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letiers relating to the publishing and advertisement department of this paper areto 
be to the publisher, Mz. BExNaRD Luxton, Engineer-offce, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tae ENGINEER, 32, Bucklersbury, London. 
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ROSS WINANS ON FREIGHT ENGINES, 

A FEW weeks since we published at length a communica- 
tion of Mr. Winans to the directors of the Baltimore and 
Ohio Railroad Company, because, in the first place, we are 
desirous of bringing together in our pages original papers 
of a practical tendency ; and secondly, we were willing to 
afford our readers an example of how they do things 
in America, Mr. Winans is an engine-builder of some 
eminence in America, and is patentee of the “ camel back ” 
class of freight or goods engines, to set forth the merits of 
which is the object of his paper. The paper contains, in our 
estimation, a mixture of very right and very wrong data 
and assertions, announced and maintained with a degree of 
pertinacity which would induce one to give him full credit 
for sincerity, were it not that he too plainly deals with the 
question as one of patent-mongering, to the scandal of the 
profession, and the discredit of the Patent Laws. We 
are now more immediately interested in analysing his doc- 
trines in their general aspect, touching the general designs 
and construction of locomotive engines, and in bringing 
English experience to bear upon his special pleadings and 
foregone conclusions. 

We shall begin with the question of the valves, and the 
distribution of the steam in the cylinders. Mr. Winans 
compares the action of the valve-gear in the camel 
engines with that of the link-motion in certain engines 
made by Rogers and Co., New Jersey. In both engines 
the stroke is 22 inches, and he takes, for comparison, the 
cases in which the steam is expanded into twice the volume 
admitted to the cylinder, before the exhaust is opened. The 
advantage of 100 per cent. expansion, he says, is had in 
the camel engines when the steam is cut off at 10 inches, as 
it expands through 10] inches, and exhausts at 20} inches 
of the stroke ; with the link-motion it is had by cutting off 
at 92 inches, expanding through 9} inches, and exhausting 
at 18} inches. He proceeds to argue that “ the exhausting 
of the steam in the link-motion engines 23 inches carlier 
in the stroke, curtails the power of the cylinders 11 per 
cent., as compared with the camel arrangement and cut-off.” 
Again, Mr. Winans informs us that when the steam is 
expanded 100 per cent. in the camel engines, the exhaust 
is closed at 2 inches from the end of the return stroke ; 
whereas in the link-motion engines it is closed at 74 inches 
from the end of the stroke. This compression of steam in 
the link-engine involves a greater positive loss of power, to 
the extent, he says, of 20 per cent., than in the camel 
engine. 

Mr. Winans also compares the greatest steam-opening 
of the port in the respective engines, under the circum- 
stances just described ; and he finds that the camel-engines 
give an opening of 15 square inches, and the link engines 
only 5°43 inches, or less than one-third of the entive area of 
effective opening, when the engine is worked “at full 
stroke.” He adds that he has selected for comparison 
the cases in which the steam is expanded 100 per cent. 
before the exhaust opens, as he has found that it is im- 

rtant to work the steam in this way in first-class coal- 
urning freight engines. 

Here is a condensed group of fallacies to begin with, and 
it is now our business to explode them. Mr. Winans 
asserts that because the link-engine exhausts 23 inches, or 
11 per cent. of the stroke earlier than the camel-engine, 
there is a relative loss of power of 11 per cent. in the link- 
engine. He thus assumes that the steam leaves the cylin- 
der instantaneously, which is not the case; that the pres- 
sure during the said 2% inches of stroke is as great as 
during the previous portion of the stroke, which is not the 
case ; and that the back exhaust pressure on the piston 
has no dependence on the extent of the steam stroke 
allowed for exhausting, which is not the case. Let Mr, 
Winans take an indicator diagram from a locomotive cylin- 
der, and he will find that, under ordinary speeds, the 
steam-pressure after the exhaust opens falls gradually, and 
that the loss of power due to the early exhaust is only the 
difference betwixt the fall of pressure due to the process 
of expansion, and the fall due to the exhaustion. Even at 
very low speeds, of 2 to 3 miles per hour, the exhaust is by 
no means instantaneous, or anything like it. 

But, if it were instantancous, the pressure exerted 
through the 2% inches of stroke is, of course, much less 
than the pressure during the earlier portion of the stroke, 
and, therefore, could not, even then, amount to 11 per cent. 
of the whole pressure. Moreover, the steam must be 
exhausted before the end of the stroke, because it must 
have time to escape, in order to prevent back pressure due 
to an imperfect exhaust, and any supposed extra power due 
to prolonged expansion may be, and often is, much more 
than balanced by the extra resistance thus induced. We 
should say, arguing from actual results, that the loss of 
pressure by early exhaust does not usually exceed an aver- 
age of 1 lb. per square inch upon the whole stroke, or about 
1 or 2 per cent. 

So much for fallacy No.1. Now for the curtailment of 
ower by compression. In the same slipshod fashion Mr. 
Winans estimates the loss in the link engine by com- 
ression to be 20 per cent., because it closes the exhaust 54 

inches earlier than the other, during 20 per cent. of the 
stroke. Now it is impossible that this can be so, unless the 
back pressure by compression is as much as the average 

itive pressure of the steam, which is absurd. We know 
from observation—which is more than Mr. Winans can say, 
assuming that he speaks according to the light that is in 
him—that the total curtailment of power by compression 
in the case put forward by Mr. Winans would certainly 
not exceed 12 per cent. if the valves be made without 
inside lap, as they ought to be. It is clear, from the 
action of the valves of Rogers’ link engines, that they 
have some inside lap, not at all essential to the link- 
motion, and this motion cannot be charged with the extra 








compression thus induced. But, further, granting the cur- 
tailment of power to the full extent claimed by Mr. 
Winans, he fails to prove any loss of efficiency on that 
account. Of course he makes the assertion, but that in 
itself is not worth much, and if he will estimate for himself 
the consumptions of steam ander the two conditions of 
compression and non-compression, he will find that the 
work done by equal quantities of water is practically the 
same in the two cases. We are now speaking of the evi- 
dence of indicator diagrams; in short, we speak by the 
card—the indicator card—which Mr. Winans does not. 

Lastly, as to restricted arca of opening of the port for 
admission of steam. Here, again, Mr. Winans asserts, but 
apparently knows nothing of the subject. The maximum 
steam-pressure in the cylinder is regulated, under ordinary 
conditions, not by the maximum opening of the port, but 
by the size of the port; for he wil find, if he ec ooses to 
make the dissection, that the more expansively the link- 
motion is worked, the greater is the maximum pressure in 
the cylinder, notwithstanding the reduced opening of the 
port. ; 

THE PROGRESS OF INDIA. 


“ EVERYTHING, all the world over,” writes Lord Dalhousie, 
in 1852, “moves faster now-a-days than it used to do, 
except the transaction of Indian business.” The several 
overnments in India, the number of functionaries, the 
istances of the governments each from the other, the 
distance of all of them from England, and, consequently, 
the time necessarily expended in communications have, 
doubtless, rendered the progress of any great public 
measure in India, even when all are equally disposed to 
promote it, most remarkably and discouragingly slow, It 
would seem, indeed, that the celebrated arguments of Mill, 
denying altogether the advantages of colonial possessions 
to any country, had been thoroughly received at the 
very time when efforts were being continually made to 
increase our own possessions in India, and that in order 
that they should be of the least possible advantage, one of 
the most cumbrous systems ever devised for the government 
of a territory was adopted and has Been adhered to. 

The value of India as a colonial possession is somewhat 
peculiar. The country presents comparatively no field for 
the employment of labour from this country, the native 
labour being abundant and infinitely cheaper than any that 
could be obtained hence. Neither does India present much 
opportunity for the employment of capital in the way of 
manufactures or in the cultivation of the soil. In these 
matters it is a great question whether the natives would 
not always beat us in attempts at cheap production, In 
these respects India is distinguished from other colonial pos- 
sessions, where labour of all things is the most necessary, 
and where, after a short time, capital to promote manu- 
factures and the cultivation of the soil is as necessary as 
labour. 

The working population of India is deseribed as not 
only industrious but capable of performing much con- 
tinuous labour. Those who have travelled in the country 
have, at times, spoken with admiration of the way in 
which, under a burning sun, they have been carried along 
in palanquins for considerable distances, and at compara- 
tively great speeds. Again, the execution of some of the 
public works in India affords ample testimony to the 
capacity of the natives as good workmen. ‘The great Hin- 
dostan and Thibet road, crossing the Himalaya Mountains, 
may be cited as one example. Numerous others are 
afforded by the mausoleums and palaces which may be 
said to abound in India. The mausoleum known as the 
Tag Muhal, at Agra, is noted for the beauty, not only of 
its design, but of its material and workmanship, being 
composed entirely of white marble, which in many parts 
is admirably carved. Again, the palace of the Nawab at 
Moorshedabad is an example of a work of great magni- 
tude; one stated to have been completed at a cost of about 
£80,000, or at little more than one-fourth what it would 
have cost in this country. ‘This building, under the 
superintendence of General McLeod, was erected entirely 
by natives, by whom also was constructed the beautiful mo- 
del of it, which was presented to the Crown, and deposited 
at Hampton Court. As another proof of the cheapness of 
construction in India, it is stated by Colonel Kennedy that 
the first tunnel attempted in that country was executed at 
so limited a cost, that the statement of it was impugned 
as a fabrication by men whose practice and experience had 
differed from his own. It thus appears to be ny 
proved that the native labour of India is quite equal to any 
necessity likely to arise, and, further than this, that wor 
can be executed at a cost considerably below that necessarily 
incurred by the employment of English labour. ‘This 
being so, it certainly seems extraordinary that the progress 
of the whole country, from one end to the other, should 
have been paralysed from what all appear to acknowledge 
as the immediate cause—the want of means of com- 
munication. The formation of even ordinary roads has 
been most unaccountably delayed, and the progress 
of railways, since their first introduction into India, 
has been at so slow a rate that taking the two 
most important undertakings, viz., the Mast Indian 
and Great Indian Peninsular Lines, we find that during 
seven years from the date of the first contracts the only 
result on been the opening of about 220 miles of railway, 
being at the rate of less than 16 miles per annum for each 
line, while in the case of the Madras line, about 70 miles 
were completed in three years and a half, being at 
the rate of 20 miles per annum. Now more than one 
authority exists in support of the assertion, that no diffi- 
culty whatever would be experienced in openin, up every 
twelve months at least 200 miles on any of the lines of 
railway projected in India, labour being abundant for this 
rate of progress, and the capital, compared with that re- 
quired for similar works here, singularly moderate. With 


respect to the Bombay and Baroda line, the estimated cost 
is only £6,000 per mile, and if obstructions to its speedy 
completion are not interposed, there appears little reason to 
doubt that it will be completed for that amount. 

aside, therefore, the apparent indisposition of the 
overnment to go out of its beaten track in its 
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usual forms of procedure, by hastening the constructing 
of railways, there would appear every inducement for 
English capitalists to invest in Indian railways, as distinct 
from other speculations, first, on account of their being 

uaranteed a minimum interest of 5 per cent. on the capital 
invested ; and secondly, that three-fourths of that capital 
is at present necessarily expended in England, where that 
expenditure would be under their direct control ; that is, if 
they chose to take the trouble to exercise any control 
over it. 

The enormous field which India presents for the pro- 
fitable employment of capital in the construction of rail- 
ways, is not fully appreciated by the generality of people 
at home. The mismanagement of our own system of rail- 
ways, if it can be called a system, has so thoroughly 
damped the ardour at first felt in carrying out these under- 
takings, that those inclined to speculate are fain to believe 
the results must necessarily be everywhere else the same as 
they have been here ; and they can see nothing in a railway 
scheme but competing lines, low rates of freight, ruinous 
law expenses, and their usual concomitant low dividends. 

The vast extent of India can be but imperfectly appre- 
ciated by those confined to the limits of an island like ours. 
Including that part of the country still partially subject to 


the | parca’ of its native chiefs, under the name of 


allied or protected princes, the country dependent upon the 
British Government is nearly twelve times as great as that 
of the whole of the British Isles, or nearly twenty-four 
times as great as that of England alone, being equal to 
nearly 1,400,000 square miles. The population is in like 
manner beyond our means of adequately appreciating, 
numbering as it does little short of 160 millions. These 
figures are easily put down upon paper, but their real import 
is not easily conceived. ‘To show what extreme apathy 
has been exhibited not only by the Indian Government, 
but by our own Government at home, which might have 
done much to urge forward the construction of railways in 
India, we need only compare what has been done since 
1830, in India, with that accomplished in the same time in 
the United Kingdom and in the United States of America. 
Inthe United Kingdom we now have about 8,307 miles of 
line opened; in India there are about 358 miles only 
opened, while in the United States there are as many as 
26,000 miles in operation. Colonel Kennedy states in his 
second edition of “Principles of Railway Construction 
Analysed,” that before the “first sod for an experimental 
line was cut in India, there were 6,000 miles of railway 
open in England, and 8,856 in the United States of America.” 
The measures taken in Amcrica for the extension of railways 
are equal to the construction of 2,000 miles annually until 
the aggregate mileage shall have reached 35,000 miles, and 
Colonel Kennedy asks why the extension should not be as 
rapid as this in India? He estimates that 5,000 miles of 
railway, although far short of the ultimate requirement, 
would place India on a fair commercial footing, and that 
this extent of line could be carried out in less than four 
years, by an investment of forty-cight millions sterling; 
and further, that the amount so expended ought to return 
10 per cent. per annum. 

Another most remarkable contrast between the pro- 
gress of India and the United States of America is 
exhibited in the cotton trade carried on between 
England and those countries respectively. Thus, in 
1820, England imported from America about 90 millions 
of pounds of raw cotton, and from India 25 millions of 
pounds. In 1855 she imported from America 682 millions 
of pounds, and from India only 145 millions, being less in 
proportion; but in 1820, England exported manufactured 
cotton to America equal in value to one million sterling, 
and to India a quantity valued at £850,000 sterling, being 
nearly three times the amount in proportion to the imports 
of raw material. In 1855, however, the results are more 
remarkable, the exports to America of manufactured cotton 
equaling in value about three and a half millions sterling, 
but to India a quantity equal in value to six and a half 
millions sterling. ‘Thus, in thirty-five years Amcrica is 
able to furnish England with an annual increased supply 
of raw cotton amounting to little short of 600 millions of 
pounds, only taking back manufactured cotton, valued at 
two and a half millions sterling; whilst India can only in- 
crease her annual supply of the raw material by 122 mil- 
lions of pounds, although she takes back manufactured 
cotton of the increased value of little short of six millions 
sterling. ‘Thus the exports of cotton to India, as compared 
with the imports, are five times as great as those to America 
—this evidently arising mainly from want of proper 
communication. In Colonel Kennedy's work now betore 
us, he points out very clearly the functions both of 
sharcholders and directors of railways, as also those of the 
enginecrs employed on these important works. He com- 
plains most bitterly of many-headed boards giving only 
casual attendance to their duties. He says: “1 have been 
connected with various Government and other boards and 
commissions in my life, some deliberative and some execu- 
tive, and of all contrivances to defeat success I have found 
an executive board the most certain, unless the executive 
duties be confided to one responsible and well qualitied 
manager.” And further, that “a board of six able and 
irresponsible men, by attending an hour each week, would 
ruin a sound speculation, where a single individual of very 
ordinary capacity, having a knowledge of the subject, 
giving his whole attention to it, and working consistently 
to accomplish the object in view under rationally laid down 
principles, would make the results remunerative.” In these 
views we quite agree, and have already had occasion to 
enforce them. 

In conclusion, we would recommend intending sub- 
scribers, either to Indian or other lines, to make themselves 
more thoroughly acquainted, not only with their own 
duties, but with the duties of directors, engineers, and others 
concerned in carrying out their schemes, and to this end 
they would do well to consult Colonel Kennedy's * prin- 
ciples,” where they will tind the several duties of each 
department of a railway scheme very properly defined. 
‘They will see how to make lines pay, and why many of 
them do not pay; and they will further learn how to steer 
clear of schemes brought into existence in the way de- 








scribed by the Colonel in the following terms :— Where 
some mysterious unknown imagines a grand mode for 
investing two or three millions of money, inflates a pro- 
spectus, culls from his acquaintance some dozen directors 
and officials, who take charge of the operations with that 
full courage and confidence which a total ignorance of all 
the principles and details affecting their subject invariably 
These gentlemen are admirably fitted for 
getting rapidly through their work. An hour each week 
amply suffices for the conduct of their affairs. Applica- 
tions pour in on the appearance of their prospectus—allot- 
ments are made of scrip to thousands of premium-hunters— 
the casual attendance is engaged of a professional man, 
having fifteen or twenty other equally important and 
equally neglected occupations—calls are made—vaguce half- 
yearly reports are issued—the original capital becomes 
exhausted—debentures and preference stock are created, 
sufficient to absorb all future revenue—the a 7 is mag- 
nificently completed—and the original shareholders’ in- 
terests are sacrificed.” These are a few of what the 
Colonel very mildly calls the “ usual errors of projectors.” 

There can be no doubt that the progress of India depends 
entirely on the encouragement given to, and consequent 
extension of, her railways, and when sufficient atte1tion 
has been called to those causes which now retard that 
extension, we trust that measures will be taken which will 
compel the adoption of a better system than that now prac- 
tised by the India Board as regards railway management. 
We hear on all sides that the most vexatious delays occur, 
and there can be no doubt whatever that they very mate- 
rially affect the support given to all schemes tending to 
advance the interests of India. 


engenders. 


STEAM CULTURE.—ROPE TRACTION, 


Wit is the tear and wear of a wire rope in ploughing an 
acre of land, the moving power being steam? We ought 
now to be receiving practical information on this head, so 
as to guide our ratiocinations for the future. Given the 
resistance of the implement in turning up or loosening the 
soil to a certain depth, the weight of the wire rope, its 
velocity and friction on the ground, the number and dia- 
meter of the pulleys over which the rope passes, the angles 
which it makes in thus passing over pulleys, and the force 
of traction required to work the whole; required, the tear 
and wear of the rope. We have now, for example, several 
steam ploughs at work on the rope-traction principle— 
where the dimensions of the furrow slice or depth of culture 
is known, and force of traction required to overcome the 
resistance, with the steam force applied, as well as all the 
other conditions at issue. What is the tear and wear or 
expense of the wire rope per acre? In other words, what 
does the wire rope cost? and how many acres can be culti- 
vated by means of one rope ? 

In the heavy land experiments at Chelmsford, the forec 
of traction required to haul Howard’s first prize plough, 
the furrow slice being ten inches wide and cight inches 
deep, was 2,2151b., as indicated by the dynamometer. If we 
suppose this the dimensions of the furrow slice, and that 
the steam plough turns four such furrows, then the total 
resistance of the implement would be 8,860 Ib. 

The above experiment was made, however, during the 
drought of July, so that the traction force exerted to over- 
come the resistance was much greater than is required at 
the proper season for ploughing. In this respect all the 
experiments of the Royal Agricultural Society during its 
annual summer meetings are nearly worthless, being inap- 
plicable to practice generally. This is much to be regretted, 
as the recorded experiments in the columns of its journal 
ought, in accordance with its standard maxim, “ Practice 
with Science,” to afford practical data for determining all 
questions of this kind. But instead of this, they scarcely 
even afford the means of approximating the truth. What 
we want is the resistance of each of the steam ploughs now 
in use, or the force of traction required to overcome that 
resistance, together with the force of steam used in working 
the whole, the velocity at which they work, Xe. Xe. 

Next to the resistance of the implement we require the 
weight of the rope. This, one would think, is a simple 
question, and might be got by reference to any table of the 
strength of wire ropes—such, for example, as that of 
Newall, where a working load of 78 ewt. would require 
13 lb. weight to the fathom, with a circumference of 3] 
inches ; but the reverse is the case when we enter upon the 
details of practice, for this weight will depend upon the 
velocity at which the rope moves, its friction in travelling 
over the ground, snatch-blocks and pulleys, and other 
conditions of the system in operation. In point of fact, it 
is one of those questions which must be solved in the field. 
Now, Mr. Hannam, of Bureot-park, “ the father of steam 
culture,” informs us that the wire rope used by him was about 
1,600 yards in length, and weighed 10 ewt. 3 qrs. 171b., 
and that it only lasted the ploughing of fifty acres, so 
that, in this case, the expense of tear and wear would not 
be less than ten shillings per acre. In this case, however, 
the sizes of the rope and pulleys were obviously too small, 
so that the question still remains to be settled, as to the 
expense of tear and wear upon a proper sized rope, working 
over pulleys of a larger diameter, and at different velocities, 

With regard to the velocity of the rope—this, we pre- 
sume, is a much more important question in practice than 
generally credited. For the sake of perspicuity it may be 
thus stated :—What is the most profitable velocity at which 
the rope should move so as to incur the least tear and wear 
in performing the greatest amount of work? Whether 
should we have a strong rope, a slow velocity, and a broad 
implement cultivating a great breadth, for example, or 
asmall sized rope, a high velocity, and a narrow imple- 
ment? Mr. Fowler's draining plough may be taken as an 
illustration of the former, and Mr. Hannam’s steam plough, 
above noticed, as an illustration of the latter. In the case 
of the draining plough, the tear and wear of the rope, we 
feel disposed to believe, is much less than it was in the 


}example at Bureot Park, so that the practical question 


arises—is the doctrine thus involved of gencral application ? 
and do the experiments of Mr. Smith, of Woolstone, and of 
Mr. Fowler, in steam ploughing, corroborate this conclu- 





sion ? And lastly, will different qualities of soil require 
different velocities ? 

Again, the amount of friction will depend upon the 
weight of the rope—its velocity—the diameter of the 
pulleys and drams—the angle it makes in passing pulleys, 
and the kind of soil and its curvature; and this is true 
both as regards the internal friction of the wires of which 
the rope is made acting against each other, and the external 
friction of the rope on drums, pulleys, and the soil. In Mr, 
Hannam’s plan the angles made by the rope were all about 
90 degrees, or right angles, and the same is the case in Mr. 
Smith’s. But in Mr. Fowler’s plan, an illustration of 
which was given in the first volume of THE ENGINEER, the 
rope forms a triangle, two sides of which are always growing 
shorter and shorter as the implement nears the stationary 
windlass, so that whenever cach of the sides next the wind- 
lass are less than the other side or length of the field, the 
two angles at the opposite headlands become less than 60 
degrees cach, from which they keep decreasing until the 
implement works up to the windlass, when the subtending 
sides next it are nearly parallel to the other; consequently, 
the friction, both internal and external, over the two 
pulleys at opposite headlands ap to which the implement 
works is greater in Mr. Fowler's case than in any of the 
other two. They, however, have two pulleys at each head- 
land, while he has only one, so that the question of pulley- 
friction must yet be referred to experiment for solution. 
Further, friction will be greater over a convex surface than 
over a concave one, and over a rough stony scil than over 
a soft smooth one; and the former will be true whether 
friction rollers are used or not, to keep the rope off the 
ground ; and where they are used, much will depend upon 
their construction and position. 

It may be said that the force of traction required to haul 
the implement, deducted from the force of steam required to 
move the whole, would give an approximate estimate of the 
amount of friction ; but although the rule may be useful it 
is subject to many objections, being, in point of fact, far 
fromcorrect. But even granting it were correct, we have 
had no experiments with dynamometers to give the force 
applied to the one end of the rope nearest the engine, and 
the force of traction at the other end of the rope applied 
to the implement; and until we have such it would be 
superfluous to mention other objections. 

TOWN SEWAGE. 

WE return to this subject—one daily calling more loudly 
for fresh investigation. A source of national wealth, 
amounting in value to upwards of thirty millions sterling 
annually, ought not, aud cannot, be lost sight of, however 
neglected it may hitherto have been. And is it not only a 
source of wealth, if properly husbanded and applied to the 
soil, as in China and many parts of the continent of Europe, 
but, on the contrary, a source of pestilence and disease 
when neglected; thus acting as a just and retributive 
punishment for this very neglect. There is hardly a house 
in this great metropolis which has not its atmosphere less 
or more tainted with the seeds of lingering discase and 
death! emanating from an imperfect system of sewerage, 
drainage, and ventilation. It is well for the great mass of 
the people that habit has rendered them insensible to their 
danger, or they would become horror smitten at the pesti- 
ferous smells everywhere to be met with. In some places, 
as the new park, Kennington-common, so destructive to life 
are the deadly gases emanating from unhealthy trades ad- 
joining that the grass refuses to grow ! A green close sward 
cannot be got, a large portion of the land sown down to 
grass lying spotted and even bare, asif under fallow. Fresh 
seeds have just been sown, similar to what was done last 
year at considerable expense, doubtless to experience a 
similar result. Yet, with all this destruction under their 
eye, the inhabitants move on as if unconscious of the dele- 
terious state of the atmosphere they breathe. Between the 
foundations of houses soaked with sewage, and the atmo- 
sphere loaded with noxious gases from unhealthy trades on 
the one side, and the vast and invaluable manurial resources 
on the other, our subject, we repeat, appears riper for dis- 
cussion than ever, every day adding fresh testimony to its 
growing importance, and the necessity of something practi- 
cally being immediately done in the great sanitary and ma- 
nurial works at issue. 

Both these works, the sanitary and manurial, involve 
the investigation of the pestilential gases poured into the 
atmosphere daily from unhealthy trades, sewers, &c., the 
noxious and unhealthy state of the foundations of houses, 
and the manurial question of the sewage—two works, the 
examination of which cannot be separated the one from the 
other. It is, however, to the former—the sanitary question 
—we now propose more particularly to address ourselves, 
paying attention at the same time to the agricultural in- 
terest involved in the latter—the manurial. 

With regard to the pollution of the atmosphere by noxious 
gases, the practical remedy is obviously to avoid their gene- 
ration as much as possible. * Prevention is always better 
than cure,” and the maxim which should be carried into 
practice is obviously, therefore, to prevent the atmosphere 
being polluted by pestilential gases; in other words, to 
keep the atmosphere pure and unadulterated, so as to be in 
a fit state for healthy respiration. 

In the majority of unhealthy trades it may, no doubt, be 
said that, to prevent the generation of pestilential gases is 
impossible. But in this ease the practical question is to 
prevent, by chemical and mechanical means, the atmosphere 
we breathe being contaminated by them. Is this possible ? 
The question is at present under experimental investiga- 
tion, and, from the success of the experiments that have 
already been made, results, we are glad to say, point to an 
affirmative answer being at no distant date realised. With 
the details of these experiments we hope very soon to re- 
turn to this division of our subject, so as to be able to treat 
it practically. 

Meantime we may observe, relative to the destruction of 
the young grasses in the neighbourhood of London, that 
this might be greatly neutralised, if not obviated altogether, 
by giving the land a good top dressing of hydrate of lime, 
in a dry powdered state, as usually applied in agriculture, 
as the lime in this state would absorb the noxious gases 
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from the unhealthy trades, and with them form salts 
of lime favourable to vegetation, instead of the reverse as at 
present. 

To prevent the decomposition of sewage, and hence the 
gencration of noxious gases, isa much more simple question, 
and one which strongly recommends itself to the considera- 
tion of all who now interest themselves in the great sewage 
question. And here the obvious practical course is to use 
some deodorising and antiseptic agent or agents in water 
closets and seulleries which would not be injurious to the 
manurial value of the sewage, whether applied to the land 
in a solid or liquid form. 

On a former occasion we drew attention to the chloride 
of zinc now being largely and successfully used, not only 
as a deodoriser, but also as an antiseptic, to prevent rot in 
timber, cordage, &c. &c., as deserving favourable mention. 

To procure a healthy foundation for that part of the me- 
tropolis where the old cesspool practice was once in force, 
including the stagnation of sewage in sewers, and also to 
procure proper ventilation, will be found no easy task. So 
far as ventilation is concerned, there is but one way for it: 
to widen streets, do away with underground or basement 
dwellings, and to provide better accommodation for those 
who now live in over-crowded old buildings, and cheaply 
built new ones. So long as landlords are allowed to build 
cheap houses, so designed that every small room can be let as 
aseparate apartment fora family, and so long as tenants are 
allowed to sub-let such apartments without regard to a suffi- 
ciency of breathing space for every individual, the task of 
providing healthy ventilation is hopeless, And with regard 
to exhalations arising from old cesspools, such might be 
kept down by deodorising agents, and an impervious foun- 
dation for new buildings, with a more perfect system of 
drainage. 


REVIEW. 


A System of Mental Arithmetic, after the Method of Pestalozzi, 
for the Useof Teachers. By Tuomas Tate, F.R.AS. 
Ir has been our lot to know something about the doings 
of teachers, and we have come to the conclusion that, of 
all the tricks they have resorted to in order to astonish and 
win over the public, mental arithmetic has been the most 
successful and the most hollow. It was for years the 
grand show card—the great gun trick of every clever and 
not overscrupulous public school teacher. He could more 
sasily, and with less labour, astonish the natives by this, 
than by any other means. And whilst the thing was so 
well calculated for ad captandum purposes, it was, in the 
mode employed, not only most useless but really most 
mischievous. It was, indeed, from beginning to end, a 
piece of trickery and deception, giving no useful power to 
its action, and exercising none of the facultics that most 
need training. In one of the large public schools in the 
metropolis, which has for many years enjoyed the 
widest reputation for its mental arithmetic performances, 
we have reason to know the grossest frauds were practised 
on the admiring audiences at the public examinations. 
For example, the master was in the habit of offering a 
standing reward of a shilling to every boy who would learn 
the table of multiplication, pence, squares and cubes 
furthest. Extraordinary feats of memory were sometimes 
performed. ‘The possessors of the precious knowledge were 
carefully noted for exhibition, and on the public examina- 
tion day astonished the visitors by their readiness in 
extracting roots or in making large multiplications. 


The visitors little thought they were listening to 
mere memory answers, and retailing certain tables 
they had committed to memory for a shilling re- 
ward. So well was the deception managed that we 


have known some of our most astute public men 
thrown into cestacies by what they believed to be a won- 
derfal calculation, but which was nevertheless only a scrap 
of a well learnt table. Only a few boys, of course, could be 
thus artificially got up for show purposes. On one occasion 
a celebrated church dignitary was examining some of these 
got up youngsters. He was astonished at the glibness and 
accuracy of their answers to difficult questions, and cither 
from amomcntary feeling or actuated by a seerct suspicion 
that all was not right, asked that another class of boys 
might be brought forward for similar examination. As 
there were no others who could even pretend to do any- 
thing of the kind in the whole of the enormously large 
scliool before him, a master of ordinary genius would have 
been puzzled how to act. Not so, however, with our mental 
arithmetic wizard. “ O, yes, certainly, he should be very 
happy to bring forward a second class.” “ Boys, right 
shoulders forward, march ;” and they were conducted away. 
But whither ? They were mancuvred and wheeled about 
in the large assembly, and ultimately ensconced under the 
platform occupied by the examincr, but quite out of sight. 
A vociferous order was given for the “second class” to 
come up. The very same boys were brought from their 
hiding place under the gallery, were submitted undis- 
covered to examination as the “ second class’,” and acquitted 
themselves, of course, to the admiration of everybody. 
examiner was in raptures. “Now, gentlemen, here are 
boys taken unawares, and unprepared ; boys who could not 
have anticipated my questions or have been trained to 
answer. I confess myself perfectly amazed at their ac- 
quisition and ability.” 

This is a fair sample of the trickery that has been perpe- 
trated in the name of “ mental arithmetic.” We confess 
that we always look with, extreme suspicion upon the 
science from various experiences of this kind. We do not, 
however, mean for a moment that it has no utility, or may 
not be honestly and efficiently taught. Mr. Tate, with 
some justice, observes, “mental arithmetic is one of the 
most important branches of primary instruction. The 
faculty of mental calculation is almost as useful toa trades- 
man or to an artisan as the faculty of speech; and as an 
instrument of intellectual culture, mental arithmetic, when 
properly taught, takes the very highest rank amongst our 
branches of school instruction.” 

Considerable observation has convinced us of the truth of 
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mental arithmetic by rules, without the exposition of prin- 
ciples, is all but worthless as an instrument of mental 
culture, and rarely succeeds in making boys skilful com- 
puters.” These rules are excellent for show, but are, we 
believe, of slender practical use. _ If borne in mind, they can 
only apply to a limited series of technical questions ; but 
however well impressed they are seldom remembered. 

We fully concur in Mr, Tate’s opinion that * children 
should be first taught arithmetic entirely and exclusively 
by the intuitive method. They should be taught to cal- 
culate expertly and accurately by this method, even before 
they are taught anything relative to the rotation of common 
arithmetic.” 

After concurring so heartily in Mr. Tate’s notions as to 
the importance and proper methods of teaching mental 
arithmetic generally, we are bound to say that we consider 
any book of examples such as this, or indeed any other, 
utterly unnecessary. The whole seerct of teaching chil- 
dren to calculate mentally, or otherwise, is to set them at 
work, and, by incessant repetition and the working of an 
infinity of familiar examples, to form the habit of correct 
calculation. This done, the rationale of the process may 
now be effectually explained. To do it earlier would be 
like ineuleating the rules of grammar in order to teach a 
child to talk. With children the dogmatic must come 
first, and the ratiocinative afterwards. We recommend a 
teacher to discard all systems of mental arithmetic as so 
much needless lumber, to begin with the abacus, then with 
small combinations of abstract numbers; afterwards let him 
take a ready reckoner and give questions at random, haying 
the different methods of solution stated and criticised by 
the teacher. This, based on a good knowledge of the 
tables, and carried on simultaneously with a vigorous train- 
ing in written arithmetic, is the way to make expert and 
accurate mental calculators. 


ROYAL INSTITUTION OF GREAT BRITAIN, 
Sir Bensamiy Coturys Broprr, Bart., D.C.L., F.R.S., 
in the Chair. 
ON THE APPLICATION OF LIGHT AND ELECTRICITY TO THE 
PRODUCTION OF ENGRAVINGS—PHOTOGALV ANOGRAPHY, 


By Tomas A. Matong, F.CS., Director of the Laboratory 

in the London Institution. 
Tue subject of this discourse is one with which the speaker has 
been for some years practically acquainted. In 1844, he ex- 
perimented for many months upon the engraving process of M. 
Fizeau, of Paris, in conjunction with M. Claudet and M. Fizeau, 
Since that time he has closely watched all the steps of improve- 
ment that have been taken, down to the latest investigations of 
Talbot, Niepce de St. Victor, Pretsch, and Poitevin. He ven- 
tured thus to think himself fairly entitled to lay before the 
auditory the numerous remarkable and beautiful specimens he 
had gathered, or kindly been furnished with, accompanied by 
such commentaries and notices of processes as the time 
admitted. 

The various methods hitherto devised for the accomplishment 
of that important problem the certain perpetuation and cheap 
multiplication—by means of printer’s ink and the ordinary 
printing presses—of the images of natural objects, as obtained 
in the camera obscura by the processes of ordinary photography, 
may be arranged under three great divisions. 

The first method in which light was used to aid the engraver’s 
art was almost coeval with the first attempts made to produce 
sun-drawn pictures. Indeed it had been asserted that photo- 
graphy and photographic engravings were invented between 
the years 1813 and 1827, by one man, Nicéphore Niepce, of 
Chalon on the Sadne. A reference, however, to the Journal 
(vol. i. p. 170) of the Royal Institution would show that proto- 
graphy really sprang from the labours of ‘Lhomas Wedgwood 
and Humphry Davy, as far back as the year 1802. 

Although we cannot accord to Nicéphore Niepce the merit of 
originating photography, we must give him the undivided title 
of founder of the art ot photographic engraving, and, moreover, 
acknowledge that he was the first to fix not only a direct positive 
photograph, but also to secure on metal and glass plates the 
images of the camera, and this long before Daguerre produced 
his wonderful plates. Of this there can remain no doubt, after 
a study of the remarkable specimens which Dr. Robert Brown 
has so kindly enabled photographers now for the first time 
publicly to examine. It was not generally known that Niepce’s 
images of 1827 had so much that is beautiful, in common with a 
daguerreotype of a later date. Daguerre’s pictures may be said 
to be only exalted examples of the same phenomenon—yet the 
processes are widely different. Niepce’s method was beautifully 
simple, and as it gives us the ground-work of his etching process, 
must be briefly described. He took a bituminous substance 
called Jew’'s pitch or asphaltum; upon this he poured oil of 
lavender to resolve the bitumen into a varnish with which he 
could coat plates of metal orglass. He used chiefly pewter and 
copper plated with silver. A plate coated and dried was ex- 
posed to the light with an engraving superimposed, or it was 
placed in the field of the camera obscura just as Wedgwood and 
Davy placed their prepared papers ; and with a certain similarity 
of result, inasmuch as a photographic image was obtained on the 
varnished plate. This image, however, unlike that of Wedgwood 
and Davy, wasnot visible. The plate had to be submitted to the 
solvent action of a mixed liquid, composed of one part of oil of lay- 
ender and ten parts by measure of white oil of petroleum, or mineral 
naphtha. On immersion in this fluid the remarkable fact revealed 
itself, that wherever the light had acted the varnish had become 
insoluble, and in a certain degree proportionately so to the 
intensity of the light. here were not only lights and shadows, 
but half tints. The picture, as soon as developed by the solvent, 
was removed, drained, and washed with water to check all 
further action. The shadows of the picture were now represented 
by the parts of the white metal, or glass plate laid bare; the 
lights were given by the film of varnish which the light had 
hardened, and the solvent had left untouched. The plate now 
finished was capable of being etched by simply pouring engraver’s 
acid upon its surface. The varnish would protect the metal 
from the acid over the lights of the picture ; while the shadows, 
represented by the bare metal, would be bitten in the manner 
common to all etching processes. On now removing the pro- 
tecting varnish, the plate could be inked and printed from by 
the common copper-plate printing press. Such are the essential 
details of the first of the photographic engraving processes. 
The specimens on the table were presented in 1827 to Mr. Bauer, 
late of Kew, by Nicéphore Niepce, who for a short time resided 
at Kew, on a visit to a brother in infirm health. Niepce pre- 
pared a statement regarding his invention, for presentation to 
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secret, his manuscript was not published. Niepce appears to 
have returned to France, disappointed at his ill-fortune. 

Niepce’s bitumen process was improved by his nephow, 
M. Niepce de St. Victor, who has published a treatise* on it, 
giving the necessary minute instructions. The main features do 
not differ from those above given, though greater sensitiveness 
and perfection have been obtained. MM. Mante, Beiloc, and 
Négre, MM. Barreswil Davanne, Lerebours, and Lemercier, have 
also advanced the bitumen process: the latter gentlemen having 
applied it to lithographic purposes. The process is still under 
trial ; but the difficulties of obtaining a constantly uniform result 
at present stand in the way of its general adoption. It still 
deserves a thorough investigation. 

The second method of producing photographic engravings is 
founded upon certain properties possessed by the Daguerrean 
image. It is found that a daguerreotype unfixed by gold is acted 
upon by nitric acid in its shadows, while the lights long 
resist the biting action of the acid. This is explained by assum- 
ing that the shadows are of pure silver, and that the lights con- 
sist of mercury—the acid attacking the silver by preference, 
The fact is, that an etching is obtained by merely leaving diluted 
nitric acid in contact with the plate. The etched plate is then 
inked and printed from as in Niepce’s case. Dr. Donné, of Paris, 
appears to have been the first to devise this method. Dr. Berres, 
of Vienna, also used nitric acid for this purpose; but the action 
is not easily controlled, and this form of the process has fallen 
into disuse. In 1842, Mr. Grove published in the Philosophical 
Magazine a method by which Daguerre’s images can be engraved 
by the chdorine evolved by voltaic action, when the daguerreo- 
type plate is made the positive terminal of the battery, and im- 
mersed in diluted hydrochloric acid; the negative wire being 
terminated by a plate of platinum, which was placed opposite 
and parallel to the photographic image. This process is much 
more under control than the last. [Prints from plates so en- 
graved in 1842 were on the table]. This process is also worthy 
of further investigation. Here the image is truly drawn by 
light and engraved by electricity. 

M. Fizeau, about the year 1844, also patented in this country, 
in conjunction with M. Claudet, a process for engraving the da- 
guerreotype image. Thespeaker was instructed in this process 
by M. Fizeau, and worked for many months at its perfection. 
Results obtained both in France and England were upon the 
table, and showed that in cases where great delicacy of delinea- 
tion was required, as in certain anatomical subjects, this process 
had not been surpassed. It quite justified the formation of a 
second division of the available photographic engraving pro- 
cesses, 

M. Fizeau, like Mr. Grove, availed himself of the affinity of 
chlorine for silver, but relied on chemical action for its applica- 
tion. He (M. Fizeau) made a solution of common salt and 
nitrite of potash in water, to which he added nitric acid. This 
mixed acid acted immediately when aided by warmth, upon the 
silver of Daguerre’s plate, and left untouched the parts supposed 
to be completely covered by mercury. Chloride of silver was 
thus at once formed in the shadows of the images, and after 
some time in the half tints also. A very faint etching was thus 
produced. A prolonged application of the acid would not 
further deepen the etching, since the insoluble chloride of silver 
at first formed protected the faintly etched parts from a further 
deepening corrosion. It was therefore necessary to remove the 
chloride of silver by washing with a solution of ammonia, This 
effected, the plate was ready for a second application of the acid, 
when chloride of silver would be again formed, to be once more 
removed by ammonia; and this alternation of solutions could 
be repeated a certain number of times, the etching increasing in 
depth at each operation. But in practice it was found that after 
a few applications of the acid the lights of the image also gave 
way, and thus the engraving came to an untimely end. To 
remedy this circumstance was M. Fizeau's great aim; and he 
succeeded in a marked degree by heating the etched plate in a 
strong and boiling solution of caustic potash, after which 
treatment the lights resisted well the injurious action they had 
before suffered from. It is not clear how the potash acts, 
M. Fizeau has supposed, and the speaker was inclined to 
support the view, that the potash acts merely as a hot 
bath, possessing a proper and a regular temperature which 
might restore the continuity of the amalgamated surface 
of mercury and silver as often as it was weakened to the 
point of breaking by the under-biting of the acid liquid. The 
heating in potash is an important feature in M. Fizeau’s pro- 
cess. As soon as the etching has been carried as far as possible 
by the acid mixture, the plate is dried and inked with fine prin- 
ter's ink, and an impression may be immediately taken; but 
M. Fizeau prefers that the ink should be allowed to dry in the 
hollows of the plate, the unetched parts being wiped clean, so 
that gold may be deposited only upon the bright parts by the 
electrotype process, On now removing the ink, ordinary di- 
luted nitric acid may be safely applied to the plate, to deepen 
still more the shadows without any danger of destroying the 
lights of the picture, This last step causes M. Fizeau’s etchings 
to possessa greater vigour than those obtained by Donné’s or 
Grove’s processes, The danger is, that under-biting may 
remove the half-tints. However, some beautiful results ob- 
tained by the late Mr. Hurliman, a skilful engraver of Paris, 
attest the worth of this method. M. Fizeau, foreseeing that the 
wear and tear of the silver plates might be considerable, thought 
to use the electrotype process to produce facsimiles of the en- 
graved plates, reserving the original plate unworn to supply any 
further demands,thus allowing any number of impressions to be 
struck off. Plates so electrotyped by the speaker twelve years 
ago, some of which were afterwards worked upon by an engraver, 
were placed upon the table. The patent right in this process will 
soon expire. 

The processes of the third and last division were, it must be 
confessed, very desirable, notwithstanding the numerous satis- 
factory specimens obtained, and still to be obtained, by the pro- 
ceases previously described. The truth seemed to be that none 
of the processes gave uniformly satisfactory results; hence the 
necessity of being acquainted with the capabilities of all the chief 
known methods, and of impartially comparing them with a view 
to produce any special required result. 

Mr. Henry Fox Talbot opens the third division by his method 
known as the gelatine and bichromate of potash process, in which 
a steel plate is covered with a liquefied jelly, containing bichro- 
mate of potash in solution, This jelly was allowed to dry upon 
the plate after the manner of Niepce’s varnish; and the gela- 
tined plate might be used in a similar way to reproduce 
engravings or the images of the camera; the light, as in 
Niepee's case, doing its work by altering and hardening the 
gelatine whenever it fell with sufficient intensity. On remov- 
ing the plate from the light, and immersing it in water, it was 
found that the gelatine had become comparatively insoluble 
where the light had acted, but it retained its usual solubility 
over those parts which were in shadow. Thus the metal 
could be partially laid bare, as we have seen was the case 
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in the bitumen process; the lights now would consist of the 
altered gelatine, and the shades be represented by the bare 
metal ; it is evident we have only to pour an acid upon the 


plate to obtain an etching: but here some care and ingenuity | 
will be required. Nitric acid acts so energetically and so un- | 
certainly on the steel plate, that but little success would attend | 


its employment. Accordingly, Mr. Talbot was led to seek a 
better engraving liquid. This was found in a solution of bi- 
chloride of platinum, which appeared to act in the desired 
manner. The advantage of any process on steel plates would 
be obvious, froin the great number of impressions that so hard 
a body would yield under the wearing action of the printing 
press. It might here be observed that the bitumen process had 
also been applied to steel plates by M. Mante, in a series of 
natural history plates, published in Paris, and also by M. 
Niepce de St. Victor, in the frontispiece to his treatise. 

In 1854, Herr Paul Pretsch, of the Imperial printing office of 
Vienna, patented in this country, and subsequently in France, a 
process which he has called Photogalvanography. He uses Mr 
Talbot's materials, but with certain additions, and avails himself 
of a property of the gelatine which allows of his dispensing with 
the acid etching altogether. We are unable to speak with cer- 
tainty of the exact comparative merits and capabilities of the 
two processes. Mr. 'l'alton’s results are on steel ; Herr Pretsch’s 
on copper. If other things be equal, the steel would possess the 
advantage of greater durability, Herr Pretsch takes one part of 
clear gelatine or glue, and about ten parts of water to forma 
jelly, which he mixes with a strong solution of Lichromate of 
potash; to this mixture he adds a fresh portion of jelly, con- 
taining nitrate of silver in solution ; the whole being warmed and 
thoroughly mixed for about ten minutes, He next adds a third 
portion of jelly, containing a comparatively small quantity of 
iodide of potassium ; then the whole mixture is strained, and is 
ready to coat the glass plates which are at first used in this pro- 
cess. A plate being coated and dried, is applicable to all the 
purposes enumerated in the early bitumen process. It can be 
used to copy engravings by superposition, or be made to receive 
the images of the camera. However, it is found that the most 
practical way to make use of the bitumen and gelatine processes 
is to copy from a positive photograph which has resulted from a 
collodion or a Talbotype negative. We have only to place the 
positive print upon the dried orange-coloured jelly, press it in 
contact by a plate of glass, and expose the whole to the light for 
some time, when we shall find upon removal that we have ob- 
tained upon the dried jelly a photographic representation of the 
positive print. Wherever the light has acted strongly the plate 
will have changed from its bright orange-red colour to a more 
tawny hue, this latter shade of colour gradually passing in the half 
tints into the unaltered red of the parts completely shielded from 
the light. The parts acted upon by the light have now become 
as in Mr. Talbot's case, comparatively insoluble in water. So far 
Herr Pretsch’s process has much in common with Mr. Talbot's, 
but the two experimenters now diverge widely. Herr Pretach, 
instead of dissolving away the unaltered jelly, merely soaks the 
plate in water Jong enough to cause the unaltered gelatine to 
swell, and so to rise above the surface in such a way that we 
obtain a picture in relief resembling the condition of an ordi- 
nary cut wood block The tawny coloured parts do not swell, 
and so they remain depressed, representing the sunken portions 
of the wood-block. If the swelled gelatine were hard enough, 
we might at once ink the raised parts by a roller, and print in 
the usual way. This, however, is impracticable; and, more- 
over, surface printing is not in this .art deemed to be the best 
mode of procedure. <A device, analogous to one used in type 
privting, is therefore adopted ; a sort of stereotype process is 
gone through. A mould in softened gutta percha, or other 
suitable moulding material—possibly a composition of wax or 
stearine, is made; this mould will of course have the raised 
lines or dots of the original gelatine represented by grooves 
and cavities apparently graven in the surface; and here, again, 
if the mould were firm enough, we might ink it as if it were an 
engraved copper-plate, and print by the copper-plate printing 
press. From these considerations it will be evident that we have 
only to seek to convert these yielding surfaces into enduring ones, 
and we shall end our labours successfully. This the electrotype 
art enabies us to do. We have simply to render the mould a con- 
ductor of electricity, by black lead, or finely divided metal, and 
we can deposit in it copper to any amount. We shall thus get 
in copper a fac-simile of the original swelled gelantine plate. But 
since this requires surface printing, and that is not to be preferred, 
we must once more apply our clectrotyping process, using this 
first obtained and raised copper-plate as a matric, to pruduce as 
many engraved or sunken plates, ready to be printed from, as 
we may desire. The original matrix remains, as in Fizeau’s 
case, unworn. 

The above is an outline of the more important features of Herr 
Pretsch’s invention. There is one more point that deserves atten- 
tion. In all the engraving processes hitherto described, there is a 
difficulty in obtaining a granular surface over the etched parts 
necessary to hold the amount of ink required by the printer. In 
Pretsch’s process this difficulty remarkably enough does not pre- 
sent itself; the swelled surface breaks up in a direction vertical 
to its surface into little masses which are just what is desired ; this 
result is quite characteristic. It has been attributed to the presence 
of particles of chromate of silver, or of odide of silver. Would it 
be too far fetched to suppose that it is another beautiful instance 
of the slaty cleavage action demonstrated by De, Tyndall? How- 
ever this may be, the fact is very important for the success of the 
invention. The chemistry of the processes of the first and third 
divisions of this subject is but little advanced. M. Niepce de St. 
Victor hgs found, what M. Chevrenl had anticipated, that the oxy- 
gen ofthe atmosphere is essential in the bitumen process. In an 
illuminated vacuum the result could not be obtained, although 
ordinary photographic action went on quite as well asin air. With 
reference to the gelatine processes, it might be observed that Mr. 
Ponton, who first used bicromate of potash as a photographic agent, 
and M. Edmond Becquerel, who extended its use on paper, both 
found that the sizing materials became more insoluble by the 
photographic action. It was believed that chronic acid was 
liberated by the sun's rays, since simple mono-chromate of 
potash produced no effect. On mentioning these facts to a 
friend (Dr. Hugo Muller), the speaker learnt that solutions 
of chromium had been employed in Germany, in experiments 
on tanning skins; and it therefore suggested itself that the 
chromic acid set free might, in re-acting on part of the gelatine, 
liberate an oxide of chromium, which, when combined with the 
rest of the gelatine, would form a species of artificial leather ; 
thus rationally accounting for the comparative insolubility of 
the altered and tawny coloured portions of the jelly. The 
subject, however, requires and deserves a more thorough in- 
vestigation. 

M. Poitevin, of Paris, has spied the gelatine and bichromate 
of potash process to lithographic stone, and his resulta, placed 
on the table, would well bear a comparison with those obtained 
by the other methods described in this division. 

The speaker, in conclusion, expressed his opinion that these 


engraving processes would greatly advance the art of photo- 


graphy itself, particularly in its applications to the delineation of 
coloured objects, in which it is still very imperfect, although 
| some progress has been made. 





CHEMICAL. 


UPON THE ASSAYING OF TIN ORES. 
By M. A. LEvou.* 

Hitnerto the ordinary process recommended for assaying 
minerals of tin has been to mix the mineral, finely ground, with 
carbonate of potash and charcoal, or with black flux, and heat 
them to a very high temperature in an iron crucible; for expe- 
rience proves that with this flux, and a lesser heat, a good result 
is not obtained. As is well known, the oxide of tin has a strong 
tendency to combine with silicic acid as well as with the alkaline 
bases, and to form at one and the same tite silicate of tin and 
stannate of potash; and these salts, probably, cannot be decom- 
posed by the charcoal, except at very high temperatures. 

By using cyanide of potassium instead of the ordinary flux, it 
is possible to operate at a very moderate temperature, and there 
is no fear, as with the black flux, of a combination, either with 
the silicic acid or the potash. 

Cyanide of potassium, such as is sold as pure in the shops, 
although far from being pure, will do, and is undoubtedly the 
best flux that can be employed for assaying minerals of tin in 
the dry way, as the following experiments will show :— 

Three grammes oxide of tin prepared artificially, melted with 
1‘5 parts of cyanide of potassium, gave 2°315 grammes of 
metallic tin, equal to 77°16 per cent. 

Five grammes of the same oxide, with the same proportion of 
cyanide, gave 3°855 grammes, or 77°10 per cent. 

Five grammes of the same oxide, with the same proportion of 
cyanide, gave 3°865 grammes, or 77°30 per cent. 

The theoretical per centage is 78°62, but considering the im- 
purities which the oxide may retain, as well as the moisture it 
may absorb during the time of weighing, these results should be 
considered satisfactory. 

Having accomplished these experiments with the oxide, it was 
necessary to try the mineral of tin itself, and with its gangues or 
vein stones, which as is known are generally silicious, and contain 
a quantity of different matters; and it was found that although 
the tin was obtained in a button without granulation, still it was 
always rather less than it should have been, unless the ore was 
submitted to another process previous to fluxing with the 
cyanide of potassium. 

The following is the process suggested as best to be used :— 
ten grammes of the ore in powder are treated with boiling nitro- 
hydrochloric acid, and calcined, and the residue mixed with 
about two grammes of charcoal, prepared from wood. The mix- 
ture is then placed firmly at the bottom of a small porcelain 
crucible, and over it a gramme of the same charcoal is laid ; the 
lid being placed on the crucible, the whole is heated for a quarter 
of an hour in an ordinary muffle furnace, such as is used in 
cupellation. If, after cooling, the calcined mass is examined by 
a glass, a multitude of small spheroids of tin will be observed 
throughout the charcoal. On the top of this mass 1°5 parts of 
cyanide of potassium in powder is placed, and the whole again 
heated for five minutes at a low red heat, a button of tin is 
obtained, and the scorie is entirely free from any grains of the 
metal. 

The exactness of this process was checked by experiments 
made in the wet way. 





OBSERVATIONS UPON ROCK SALT. 
By M. Marcvenitre.t 

We know that when we melt salt it crystallises on cooling in dif- 
ferent forms, generally in cubes; these crystals are more or less 
confused, opaque, and always coloured; when common salt or 
crude rock salt is used the results are different ; if salt sensibly 
pure is calcined and maintained in a tranquil state of fusion, and 
cooled gently, it forms crystals sometimes of a considerable size, 
and perfectly transparent. 

Out of the air we can melt rock salt such as is found in nature, 
without decolourising it, that is to say, showing different tints of 
a greyish, red, or brown colour ; but if the calcination is made 
in the air, and, as in the preceding case, the fusion is tranquil 
and the cooling slow, the salt is completely decolourised, the 
earthy matters are deposited at the bottom of the crucible, the 
chloride of magnesium decomposes itself spontaneously, and in 
contact with the moist atmosphere the colouring matters are 
destroyed under the oxidating action of the air, and all the im- 
purities are eliminated by the crystallisation which has taken 
place in the mass; there are formed in this manner two very 
distinct layers, which it is easy to separate. 

This operation could perhaps be applied with advantage in 
purifying crude rock salt, as well as ordinary sea salt. 

The fusion of the salt in contact with the air, or out of the air, 
will explain, to a certain extent, how it is that the salt found in 
the bosom of the earth is generally contaminated with colouring 
matter, and how, on the contrary, that which is exposed to the 
oxidating action of the atmosphere is white and transparent. 

From these facts we cannot determine as to the origin of the 
formation of rock salt, for, by fusion, we can obtain salt having 
a transparent appearance, with physical properties defined ; but 
the presence of organic remains enveloped in the natural pro- 
duct excludes the probability of its being formed by igneous 
fusion ; besides, it is difficult to imagine, if the mass had really 
been in a state of fusion, why it was that the chloride of magne- 
sium was not decomposed. As to the phenomena of decrepita- 
tion which has been observed to a certain extent in rock salt, the 
same has been noticed in salt crystallised in the wet way, there- 
fore this cannot confirm the hypothesis of igneous formation. 

Without pretending to decide the question of origin, these 
experiments show a product analogous, if not identical, with 
natural rock salt. 





ON DRY COLLODION. 

M. w’AnBE Desprats, in a letter to the Academy of Sciences, 
calls their attention to the process communicated by MM. Robi- 
quet and Dubosq to the Academy on the 29th of December, 
1856, upon dry collodion, whence they announce that, after 
having triéd many vegetable resins, added to the collodions which 
have given satisfactory results, they prefer a fossil resin—yellow 
amber—and upon this the Abbé remarks that he cannot see any 
novelty in this announcement, for the merit, if merit there be, 
consists, he thinks, in proclaiming the new fact of the efficacy of 
a resinous body in the composition of collodion, and he asks the 
Academy to let him prove his right to priority upon this point, 
by allowing him to make two quotations from two journals. 

“In an article upon dry collodion, which appeared in the 
Lumier, 26th January, 1856, I say :—‘ Having added a little 
powdered resin (a half per cent.) to a collodion which had incon- 
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veniently given a film pierced all over with holes, we had 
remarked that not only was this fault very notably lessened, but 
that a little longer immersion in distilled water deprived it com- 
pletely of the excess of nitrate of silver. I had stated, in 
developing theoretically my method, that I had found great 
difficulty in dissolving out from dry collodion completely the 
excess of nitrate of silver. In a letter which appeared on the 
5th of the following month in the Rerue Photographique, I say, 
after having described my method, ‘that after adding half a per 
cent. of pulverised resin, the results are obtained with a very 
much greater facility.’ ” 





MEMOIR UPON THE ANESTHETIC ACTION OF CARBONIC 
OXIDE GAS. 
By M. G. Tourpes,* 


THE author had already classed carbonic oxide amongst the 
anesthetic gases along with light carburetted hydrogen or marsh 
gas, carbonic acid, and bicarburetted hydrogen or olefiant gas ; 
latterly he had been engaged in trying to determine the action of 
different proportions of the carbonic oxide gas required, and he 
has ascertained that a certain number of animals, plunged into 
a state of apparent death, recover themselves readily, and can be 
again experimented upon. 

The experiments were made either under the cover of a bell- 
jar over a pneumatic trough, or by means of an apparatus made 
of caoutchouc, which admits of prolonging or suspending the 
action of the gas, at pleasure. The experiments were made upon 
rabbits and pigeons. 

The two fundamental facts are the innocuousness of the gas 
and its anesthetic action, analagous to those with chloroform 
and ether; an animal may be operated upon many times succes- 
sively, and recover itself after each experiment quickly and com- 
pletely ; day after day these experiments may be repeated with- 
out sacrificing the life of the animal. The action appears almost, 
to resemble death—insensibility, relaxation of the limbs, and 
abatement of the respiration; and this state is prolonged by 
continuing the action of the gas. 

When the action of the gas is too much prolonged, however, 
the animal succumbs; hence it is necessary to stop when the 
anesthetic action is complete. The death is sometimes sharp, 
with cries and convulsions, but more often it is gentle. Car- 
bonic oxide appears to kill by paralysing the muscles of the 
respiratory organs. 

The observation that a man can bear carbonic oxide without 
death ensuing has been already made. In the blast furnaces, 
where carbonic oxide is employed for certain metallurgic opera- 
tions, the men have been observed to be suddenly struck down 
insensible, that is to say, suddenly anesthetic, and recover 
promptly. 

The author extended his researches to its application in a 
clinical case. M, Léon Coze employed a bath of the carbonic 
oxide to the uterus of a woman afflicted with an ulcerated cancer 
of the womb, which had been treated unsuccessfully by injec- 
tions of carbonic acid. Seven baths of the carbonic oxide had 
been employed in succession. The patient showed symptoms 
of giddiness, the pain was soothed, and the injection was not 
followed by hemorrhage, as had been observed when the carbonic 
acid had been used. 

Whilst detailing the anesthetic properties of carbonic oxide, 
the author at the same time notices that, from this agent being 
in the gaseous form, there is a difficulty in its application, which 
may give rise to accidents. 
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233. JOHN HENRY JOHNSON, incoln’ s-inn-fields, London, ** Improvements in 
sewing hines.”—A from J. E. A. Gi » Virginia, 
United States, — Petitions recorded 26t4 January, 1857. 

290. Henry WuittLes, Vicars Moss, and Robert Scuorie.p, Nuttall-street, 
Rochdale, Lancashire, ‘‘ Improvements in the construction of the slide 
valves of steam engines, and in the mode of working the same for the 
better regulation of the vacuum in the cylinders thereof, economising 
fuel, and for ensuring safety and steadiness of such machines whilst in 
action.”—Petition recorded 31st January, 1857. 

357. JAMES TAYLOR, Upper-street, Islington, London, boa EpwarpD Owns, 
Aberdeen-terrace, Blackheath, Kent, n the 
ture of yellow prussiate of potass. "Petition ‘recorded 7h Fey wary, 1857. 

443. James TayLon, Upper-street, Islington, London, “ Improvements in 
the preparation or manufacture of manures.”—Petition recorded 14th 
Februar v, 1857. 

453. ALEXANDER PARKES, Bath-row, Birmingham, “ Improvements in the 
manufacture of nails.”— Petition recorded 16th February, 1857. 

539. Joseru Berreey, Liverpool, ‘ improvements in machinery for lifting 
and working anchors, cables, and other weights on shipboard.” — Petit iou 
recorded 24th February, 1857. 

598. James Murruy, Newport, Monmouthshire, ‘‘ Improvements in secur- 
ing screw nuts on their bolts, and bolts in plates.” 

606. Tuomas Rosk, jun., Botany Bay Farm, Hilgay Fen, Norfolk, ‘Im- 
provements in apparatus for cutting or disintegrating vegetable sub- 
stances,”— /ctition recorded 2nd March, 1857. 

630. Rupoten BopmgEr, Thavies-inn, Holborn, London, “ Improvements 
in apparatus for steering ships.”—A communication from John Dominick 

Ghersi, Genoa, Sardinia.—/etitivn recorded 4th March, 1857. 

640. WILLIAM FREDERICK TAYLOR BrRaADsHaw, Sheffield, Yorkshire, ‘‘ Im- 
provements in making —— and other like knives.” 

648. Joun WoopLry and Henry HERBERT SwinrorD, Limehouse, London, 
“Improvements in sawing machines.” 

654. GroreE TOMLINSON Bousvie., Sussex-place, Loughborough-road, 
Brixton, Surrey, “‘ Impro in hi ry for compressing clay and 
other materials applicable to the fi e of bricks and other 
articles.” —A communication. — Petitions recorded 5th March, 1857. 

697. JoHANNES NEUENSCHWANDER, Albion-wharf, Kensington-basin, Ken- 
sington, “Improvements in the process of preserving milk.” — Petition 
recorded 10th March, 1857. 

703. GrorGk Movuntrorp, Caledonian-terrace, Leeds, Yorkshire, ‘‘ Im- 
provements in machinery or apparatus for cutting or chopping loaf 
sugar, roots, and other substances.” 

709. WitLIaM HALE, Swan-walk, Chelsea, London, “ An improvement in 
rolling iron and steel. ”__ Petitions recorded 11th March, 1857. 

719. Tuomas Hornet, jun., Birmingham, ‘‘ A new or improved method of 
ornamenting metallic bedsteads and washhand stands."—Petition recorded 
13th March, 1853. 

735. Wiuias Pippine, New Kent-road, Surrey, ‘Improvements in 
machinery or apparatus for the manufacture of piled fabrics, whether 
plain or figured.” —Pel ition recorded 16th March, 1857. 

755. GEoRGE ForsytH, Maxwelltown, Stewartry of Kirkcudbright, N.B., 
“Improvements in steam cooking apparatus.”—Petition recorded 17th 
March, 1857. 

761. James Murpocu, Staple-inn, London, ‘An improved process for 
imitating the skins of animals upon fulled cloth. "—A communication 
from Jules Picque and Charles Piot, Paris.—Petition recorded 18th March, 





,» Camberwell, Surrey, 
"a Petition recorded 2st 

















And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the ice of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 

27th March, 1857. 
1838, Sd.; 1841, Gd. ; 1842, Sd. ; 1846, 5d. ; 1848, 
3 1884, 10d. ; 1885, 6d. ; 1895, Is. 11d. : 1905, 4d. 
> 1914, 6d. ; 1915, 3d. ; 1916, Is, 3d. 
1924, 4d. ; ‘1926, "3d. ; ; 1929, 7d. ; 
1931, 6d. ; 1982, 3d. ; 1934, 7d. 5 1936, ls. 8d. ; 1938. 9d. ; 1940, Bd. ; 

6d. "1943, 10d. ; 1944, 9d. ; 1946, 3d. ; 1946, 9d.; 1947, Sd. ; 1948, Sd. ; 1949, 
3d.; 1953, 3d. ; ‘19 54, 3d.: 1955, 5d.; 1956, ‘ad. ; 3 1957, 8d. ; 1959, 6d.? 1960, 
3d.; 1961, 3d. : 1962, 6d. : 1963, 3d. ; 1965, 3d.; 1967, 11d. ; 1968, 3d. ; 
1971, 3d. ; 1972, 3d. ; 1973, 11d. ; 1974, ‘3d. ; 1979, 5d. ; 1980, 3d. ; 1984, 3d. ; 
1986, 3d. ; 1988, 8d. ; 1993, 3d. ; 2486, ’3d.; ‘2382, 10d. 

* Penge will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, nett Woodcrolt, 
Great Seal Patent Office. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wi and Water 
- Mills, Gearing, Boilers, and Fittings, a 
2132, WittiaM Srerrinivs CLARK, Camden Town, London, ‘ Hydraulic 
heaters or furnaces.”—A communication from L. W. Leeds, Philadelphia, 
U.S.—Dated 12th September, 1856. 

These improvements consist, First, in enclosing pipes in a water tight 
chest, and allowing the water to flow around the pipes, and the air to 
pass through them, or in other words forming a chest of water perfo- 
rated by pipes open at both ends, through which the air passes. This 
gives the water greater freedom to circulate, and requiring it to flow 
but a short distance from the fire to the farthest point, and by applying 
the fire immediately to the bottom of this perforated chest of water, the 
bottom is heated equally with the top, and the heat is thereby distri- 
buted most thoroughly, evenly, and rapidly over the whole heating sur- 
face. Secondly, in the application of hexagonal tubes, which gives 
several important advantages; first, the entire control of the water 
space left between the air tubes, by which means the advantage of using 
large tubes is gained, as they are more easily cast, and admit a larger 
amount of air, and yet leave a small equal strata of water between each 
two adjacent ones. 

2136. Hexry Duss, Warrington, Lancashire, and Josiau Evans, Haydock, 
** Slide valves.”—Dated 12th September, 1856. 

This invention relates to certain improvements in the construction 
and arrangement of the slide valves of steam engines, whereby the 
pressure on the back and face of the slide is balanced or equalised, thus 
reducing the friction in working. According to one modification the slide 
is fitted or formed with an enlargement on the back, such enlargement 
being furnished with a packing ring which works against the inner face 
of the valve, cover, or partition. The packing ring is kept pressed against 
the cover or partition by the steam pressure on the valve chest, thus dis- 
pensing with the use of springs for keeping the packing tight during 
working. Springs may, however, be used if found desirable tor the pur- 
pose of keeping the packing ring in its place when there is no steam in 
the valve chest. The area of the enlargement on the back of the slide 
valve is equal or nearly equal to the area of the face of the valve, so that 
the valve will work in equilibrium, or nearly so. An opening may be 
left in the valve chest cover at the part within the enlargement on the 
valve, for the purpose of showing any leakage which may take place 
through the packing of the valve; or if desirable the exhaust may pass 
through it. Another modification of balance slide valve consists in 
forming the slide open throughout, or in the form of a rectangular or 
other shaped frame. This slide is slightly tapered or wedge shaped 
laterally, and bears against the valve face on the cylinder, as well as 
upon the inner face of the valve chest cover or partition, In this cover 


























or partition are made a set of grooves or ch ls, cor ding in 
number, size, and position with the exhaust and steam ports in “the 
cylinder. The object of these grooves or channels is to counterbalance 
the pressure of steam in the ports and steam chest against the face of 
the valve. By making the slide wedge shaped laterally its adjustment is 
easily effected by means of suitable adjusting screws and wedges. The 
slide being open throughout, the exhaust may obviously be taken through 
the valve chest cover or partition, if found desirable. Should the slides 
be preferred parallel, a contrivance must be fixed on the back to keep 
the back face up to the slide. In case two valves are used, one at each 
end of the cylinder, the slides may be made solid.— Not proceeded with. 

2142. Epwarp Green, Wakefield, Yorkshire, “ Scrapers employed to cleanse 
— tubes and flues for economising fuel.”"—Dated 13th September, 
856, 

This invention consists in improvements in the construction and 
arrangements of scrapers for cleansing boiler tubes and flues secured to 
the patentee under letters patent for England, dated 10th December, 
1845. The improvement in the construction of these scrapers consists 
in forming them with a sharp cutting edge, which, as well as the 
improved arrang for the effici performance thereof, requires 
drawings to illustrate it. 

2153. Joun KNOWELDEN, Southwark, Surrey, ‘‘ Valves and apparatus for 
preventing steam boiler explosions.”-—Dated 15th September, 1856. 

The improved valves and apparatus cannot be described without 
reference to the drawings, 

2157. See Class 3. 

2162. ALFRED Vincent Newron, Chancery- Jane, London, “‘ Apparatus for 
raising water by atmospheric pressure.”—A communication from Messrs. 
D. Peré and Co., Passy, France.— Dated 16th September, 1856. 

This invention relates to a novel arrangement of apparatus adapted to 
raising water to any required height by the pressure of the atmosphere, 
the chief object being to discharge large volumes of water from mines 
with great rapidity, and with a smaller consumption of power than i@ at 
present required to obtain the like result. When applying the inven- 
tion to the pumping out of water from mines, a serics of exhaust 
vessels or air tight tanks is provided, and set one above the other at 
suitable distances apart. These tanks are connected with each other by 
means of pipes, so as to form a water channel extending from the 
bottom of the mine to the elevation at which the water is required to be 
discharged. Connected to each of these tanks, by means of branch 
pipes, is an exhaust pipe which leads to and connects with an exhaust 
pump actuated by the motive power engine at the top of the main shaft. 
By the action of the exhaust pump a partial vacuum is obtained and 
kept up for the requisite period in the several tanks, and the water, 
which has access thereto by induction pipes, will thereby be caused to 
flow upwards, filling first the lower tank, the contents of which will be 
discharged into the tank immediately above it by the downward pres- 
sure of the air, which is at the proper time admitted into that tank, 
and so in like manner the water will be caused to mount to the top of 
the series of tanks, and flow from the last of the series by the discharge 
pipe provided for the purpose, a suitable arrangement of valves being 
employed to stop the flow of water up the induction pipes, and also to admit 
air to cut it off from the tanks, and to stop and renew the action of the 
exhaust pipe. 

2164. Ropeat Lavenper, Aldersgate-street, London, and Epwakp LavENDER, 
Aston-street, Limehouse, London, ‘ Raising water and other fluids, and 
in obtaining power thereby.” --Dated lth September, 1856. 

This invention consists in raising water and other fluids by means of 
an apparatus of the following description. It consists of two upright 
cylinders between and over which a wheel or pulley is mounted, and 
over this wheel or pulley an articulated piston is hung, its ends passing 
into the two cylinders before mentioned. When the wheel or pulley is 
put in motion, the balance of the piston is disturbed, and one of its ends 
descends into one of the cylinders, displacing the fluid therein contained, 
which flows up around the piston and over the top of the cylinder, 
where it is received by suitable troughs or channels; then, by giving 
motion to the wheel or pulley in the opposite direction, the other end of 
the articulated piston d ds into the other cylinder, and this motion 
is assisted by the column of fluid which surrounds the ascending end of 
the piston, In the second cylinder, as in the first, the fluid is displaced 
by the descent of the piston, and is received into a trough or channel as 
before. While this is taking place the first cylinder again becomes 
partially filled with water, and then the operation is repeated. Motive 
power may be obtained from the water raised by means of the hydro- 
static bellows, or other contrivance, and a portion of this power may 
have to be applied to give motion to the wheel; the rest is available to 
be used for any purpose for which it may be required. In this way any 
amount of motive power will be obtained, and the only cost thereof will 
be that of keeping the machinery in repair.— Not proceeded with. 

2179. Cant Hersricn § , Altona, Holstein, “‘ An improved rotary 
engine, to be worked by etenme or other elastic fluid, which invention is 
also applicable as a rotary pump for raising and forcing liquids.” — Dated 
17th September, 1856. 

This invention consists in placing the working cylinder or steam 
space (in which the piston and shaft revolve) with its axis at an angle 
of more or less inclination to the axis of the engine shaft, instead of 
their axes being coincident or parallel, as is usually the case, the said 
steam space being divided into two equal parts in a diagonal direction, 
by means of a circular division plate or diaphragm placed at right angles 
to the axis of the shaft, and provided with an opening through which 
a solid piston (fitting the same space) works. This novel principle of 
construction is capable of being carried into practical effect in a variety 
of different ways. 

2187. Groner Hu, City-road, Derby, “ Feeding steam boilers,”—Dated 
18th September, 1856. 

This invention consists in the peculiar construction of a self acting 
apparatus to be employed as a substi for a force pump for u....utain- 
ing the water in steam boilers at the required level under any degree of 
steam p . The app is posed of a feeder, which is a 
cylindrical or other shaped vessel, closed at the top, and placed on or 
near to the top of the boiler. At the bottom of the feeder a flanged 
pipe is attached, communicating with a closed reservoir placed a little 
below the source from which the water is supplied. In this pipe is 
placed a valve opening towards the feeder. At the lower part of the 
reservoir is another pipe, also furnished with a valve opening towards 
the said reservoir, which pipe communicates with a well or other water 
source. At the top of the reservoir a steam pipe is fixed, which then 
enters the upper part of the boiler. From the top of the teeder a steam 
pipe passes into the boiler to the required level of the water. In each 
of the two last mentioned pipes is placed a stop cock or valve, so 
arranged that when one is open the other is closed, and vice versa. 
Another pipe is fixed at the bottom of the feeder, in which is placed a 
valve opening towards the boiler, and enters the latter for the purpose 
of feeding it with water. The action of the apparatus is as follows :— 
supposing the feeder to be empty, and the reservoir full of water, the 
stop cock or valve of the steam pipe of the reservoir is opened, and the 
valve or stop cock of the steam pipe of the feeder being closed, the pres- 
sure of steam in the reservoir forces the water up the centre pipe 
through the valve into the feeder; and when the latter is full, a self- 
acting apparatus opens the stop cock of the steam pipe of the feeder, and 
closes that of the steam pipe of the reservoir. If the water in the boiler 
is below the required level, the steam enters by the steam pipe 
of the feeder before mentioned to the top of the feeder, the pres- 
sure of steam being thus ted or bal j, the water in the 
feeder immediately descends into the boiler, and by the said self-acting 
apparatus the stop cocks or valves of the two steam pipes are reversed, 
and the feeder is refilled in the manner before described. If the water 
supply is above the boiler, the reservoir may be placed above the feeder. 
—Not proceeded with. 


CLass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
ona and Fittings, Sailing Vessels, Bouts, Carriages, Curts, Har- 
ness, &c. 
2069. Ratpu Reever, Cincinnati, Ohio, United States, ‘‘ Universal dial and 
chronometer compass,”—Dated 5th September, 1856. 
This invention cannot be described without refi 
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2075. Joseru ANELLI, Talbot-villas, Paddington, London, “ A crampon to 
prevent horses slipping in frosty weather.”—Dated 6th September, 1856. 

This crampon is made of iron, steel, or other metals to the size and 
shape of the shoes of horses, with two holders in front, and two resist- 
ing shoulders behind with two pivots at their tops, on which are rivetted 
two bands, with loop holes to turn over, made of leather, elastic iron, 
steel, or other metals, and fastened together over the holders on the hoof 
of horses by a screw, a strap, a clasp, a spring, or elastic. Under the 
frame of the crampon are screwed steel points to prevent slipping.—Not 
proceeded with. 

2109, Henxy Duncan Preston Cunniycuam, Gosport,|Hants, “ Reefing 
sails.”—Dated 10th September, 1856. 

In the specifications of former patents granted to the inventor, on or 
about the 30th November, 1850, and 20th July, 1855, for “ Improve- 
ments in Reefing Sails,” it was stated that the inventions consisted in 
ieefing the square sails of ships, by causing the yards to which they 
were attached to be so fitted as to turn round in the bearings in which 
they were suspended, and so to roll up the sail thereon, or to unrol it 
therefrom ; and he described means of communicating rotary motion to 
the moving yards, by means of bands or ropes, one end of each of which 
is connected to the yard, the other end being made fast aloft. He also 
described another mode of communicating the motion, by suspending 
the yard in the bight of the chain-tye, the links of the chain fitting into 
whelps or indentations formed in a grooved boss or collar fitted upon 
the yard, and the end of the chain being made fast aloft. As the 
principle of the invention, he claimed the employment of the gravity of 
the yard, sail, and appendages, as the motive force by which the 
rotation of the revolving yard was produced. He also alluded to other 
methods of producing rotation, all possessing the same characteristic 
feature first mentioned, and to the application of the bands or ropes for 
producing the rotary motion to the centre of the yard, and described 
methods whereby he allowed the sail to pass the tye and centre fittings 
on the yard. His present invention consists in producing the rotary 
motion by passing the bands or ropes round the extremities of the 
revolving yards, to which they are conducted by suitable sheaves or 

At each end of the revolving yards are fixed whelped bosses, as 

described in the former specification. The centre of the revolving yard 
is supported by a saddle fixed to the standing yard. This saddle may 
be made of wood, metal, or other suitable material, and may be fitted 
with friction rollers or not, as desired. The sail is attached to the 
revolving yard by the jackstays and earrings in the ordinary manner, or 
by any other desirable method. The chains for effecting the rotation 
are fixed aloft by haulyards, and led through a system of pulleys over 
the whelped bosses, and through pulleys on the other side of the fixed 
yards. In lower yards, which do not lower up and down, the rotation is 
produced by leading the ends of the chain on deck, and hauling on them 
by tackles. Not proceeded with, 

2125. Ricuarp Atkinson Cowakp, Laurence Pountney-lane, London, 
“ Paddle-wheels for propelling vessels.”—A communication —Dated 11th 

Septembey, 1856. 
in the improved paddle-wheels a reduced number of floats are em- 

The float-boards or paddles of this wheel are made much 
deeper than those heretofore used, and they are preferred to be about 
four-sevenths of the radius, The greater depth of the float is for the 
purpose of allowing of its adjustment to the velocities of the different 
kinds of vessels to which it may be attached. Another peculiarity 
consists in the application of flanges on each side of the floats or 
paddles, to which, and to the paddle arm, they are firmly secured by 
proper bolts and nuts, These flanges have the effect of adding greatly 
to the strength of the wheel, and at the same time they improve the 
propelling power. i 

2129. ALEXANDER Cuaptin, Glasgow, Lanark, “ Improvements in ships 
or vessels.”—-Dated 11th September, 1866, 

This invention relates to various improvements in ships or vessels, 
each of which improvements is applicable separately, and is occom- 
panied by its particular advantage, whilst it is intended to combine the 
greater portion of them in the construction of a steam vessel more par- 
ticularly adapted for passenger traffic on shallow waters. A portion of 
the invention consists in forming either sailing or steam vessels, with a 
nearly flat under surface or bottom, extending from stem to stern, with 
the exception of a slight rounding or curving off towards each end. In 
longitudinal vertical section this bottom presents an outline which is 
nearly straight or level along with the middle part of the vessel, and is 
slightly bent or curved up at each end. The sides of the vessel are 
nearly vertical, and run into or join the bottom with a slight or narrow 
bend, whilst they are bent or curved in at each end to form the bow and 
stern; or, instead of both ends being formed in this way, the bow may 
be pointed, and the stern of a square, elliptical, or other convenient 
form. A vessel of this model or form has a very small draught of 
water. <A second portion of this invention consists in constructing 
vessels of the class before described, or other vessels, without any fixed 
keel, stem, or stern-post, and in steering them by means of two or more 
plates or blades arranged obliquely, either at the stem or bow of the 
vessel, The third portion of this invention relates to the engines and 
boilers of steam-vessels constructed according to the first portion of the 
invention. When a vessel constructed in the manner before described 
is to be propelled by steam, it is preferred to use paddle wheels as the 
instruments of propulsion, although, if desired, one or more screws or 
other propelling apparatus may be employed. The engines and boilers 
may be constructed according to any suitable planin use; but according 
to one modification, it is intended to use one or more boilers of the 
vertical class, with internal conical flue tubes, placed vertically. 

2130. ALnexr Demenir Bisnor, Hanover-House, Maryon-road, Charlton, 
Kent, “Improvements in derricks for raising sunken ships and other 
heavy bodies from below water, and moving heavy bodies from one 
place to another,”—Dated 11th September, 156. 

The patentee combines a derrick, such as was described ‘n the speci- 
fication of a patent granted to Alfred Vincent Newton, witha suitable 
construction of vessel, in order that the derrick may be floated to the 
locality where it is desired to be used, It is preferred that such floating 
vessel should be flat bottomed, having a projecting keel or rib all round. 
The form and construction of the vessel may be varied, but it is pre- 
ferred to be built with parallel sides for a considerable portion of its 
length, and that the two ends should be of like form and angular. The 
vessel is strongly formed or put together to resist strains in every direc- 
tion, and is divided into numerous compartments or chambers by 
longitudinal and transverse bulk-heads suitably arranged and con- 
structed for receiving water, in order that the weight of the corrick 
and heavy body pendent thereto on one side of the tloating vessel may 
be counterbalanced by the weight of the water admitted into the com- 
partments at and near the other side of the floating vessel. In order to 
propel this vessel it is preferred to have endless chains with paddles or 
float boards, on each side of the vessel, put in motion by suitable steam 
machinery on board; or paddle-wheels, or other machinery may be em- 
ployed for moving the vessel. Steam power on board the vessel is also 
employed to give motion to the barrels or machinery working the 
chains or hoisting tackle of the derrick, which is similarly constructed 
to what was described in the said specitication. By this arrangement, 
or combination of machinery, and vessel, sunken ships and other heavy 
bodies may be raised from below water, and they may also be conveyed 
from one place to another with greater advantage than by the means 
heretofore resorted to. 

2152. Joun Buchanan, Katrine, Ayr, N.B., “Propelling vessels.—Dated 
13th September, 1356 

In carrying this invention into effect according to one modification, 
the vessel is made with a curved recess, or channel, in or near the centre 
of the bottom, This channel only extends a certain portion of 
the ship's length, that is to say, the two ends are exactly like ordinary 
vessels in cross section, and the channel gradually rises from the longi- 
tudinal bottom line of the vessel, reaching its greatest height at or near 
the centre of the vessel, whence it gradually re-descends to the bottom 
line, The sides of the vessel remain the same, or nearly the same, as 
in ordinary vessels throughout their entire length, the channel or recess 
only occupying the middle of the vessel as taken transversely. The keel 
may either be continued unbroken from end to end, along the 


pulleys. 





ployed. 


centre line of the ship, forming in this case a diaphragm dividing the 
channel or recess, or it may be interrupted at the channel, and at that 
part it may be substituted by two keels placed one on each side of the 
Channel In the channel or recess obtained in this way is placed the 





propeller, which may be of any suitable kind. If a screw or other pro- 
peller which is worked by means of a longitudinal shaft is used, this 
shaft is supported either in the keel in the usual way, if the keel is con- 
tinued through the channel, or if the keel is not thus carried through 
the channel the shaft may be supported by a ridge or feather projecting 
down into the channel. The shaft may either be continued through to 
the part of the vessel beyond the channel, or the ridge or feather sup- 
porting the shaft may be made sufficiently wide for the connecting rods 
of the propelling engines to be coupled to cranks on the shaft immediately 
behind the propeller, in which case a very short length of shafting will 
suffice. It is intended in vessels of light draught to exhaust the air 
from the channels, so that the water will fill this channel although the 
latter may rise above the general level of the water outside. When the 
channel is below the water level any air in it will be allowed to escape, 
and in this manner the propeller will always have a sufficient body of 
water to act upon, whilst it will be protected from injury. 

2152. Feuix Morwau, Rue d’Echiquier, Paris, ‘* Improvements appli- 

cable to the tops of omnibuses and other carriages.”—Dated 15th Sep- 
tember, 1856. 

This invention consists in protecting passengers on the top of omni- 
buses and other articles from the rain or the inclemency of the weather, 
by means of a covering in the form of a marquise tent, or of a rooting 
of any description, to be partly fixed and partly moveable; or it may 
consist of a simple tent covering only.—Not proceeded with. 

2154. Jean Barriste Justin Lassie, Rue de l’Echiquier, Paris, “* A new 
system of aerial navigation.”—Dated 15th September, 1856. 

This invention consists in an improved aerial ship or carriage, con- 
structed with an outer and inner cylinder on an axis, so that the crew or 
passengers by walking inside the inner cylinder supported by gas cause it 
to rotate, and with it the outer cylinder furnished with a screw, and thus 
propel the vessel in the air. The body of the aerial ship, carriage, or 
acrostat, consists of a long outer cylinder with ends of an hemispherical 
shape. This cylinder is furnished with one or more screw threads, and 
its length should be at least ten times its diameter. The thread of the 
screw should be made broad, so as to have a large surface, exceed- 
that of the cylinder by half or two thirds of its radius, Thus supposing 
the diameter of the cylinder to be ninety feet, its length would be nine 
hundred feet, and the screw, taken at two thirds of the radius, would be 
thirty feet deep. Andif the screw made two and a half revolutions on 
the whole length of the cylinder, and the cylinder made two and a-half 
revolutions on its axis, the result would be that the cylinder would pass 
tarough a space of nine hundred feet, or about three hundred and sixty 
feet for each revolution. The speed of the aerostat greatly depends on 
the number of revolutions of the screw thread round the cylinders. 

2156. Catvin Kune, Brooklyn, New York, U.S. ‘‘ The improvement of 
mariners’ and other compasses, by which the effect of local attraction is 
cut off or neutralised, and the compass is made to traverse more perfectly.” 
—Dated 15th September, 1856, 

This invention consists in surr ling the 
insulated shield of iron or steel, which the patentee has found to pro- 
tect the needle against most local attractions, while it is left to traverse 
freely by the natural magnetism of the earth. 

2163, Ropert WALKER, jun., Buchanan-street, Glasgow, “ Ascertaining 

the draught of water and trim of ships or vessels.”—Dated 16th Sep- 
tember, 1856. 

This invention consists in ascertaining the draughts of water of a 
ship or vessel, by means of a vacuum gauge communicating with the 
exterior water by a pipe passing through the vessel, so that the instru- 
ment being acted on by the greater or less column of water outside the 
vessel will indicate, in a suitable scale, the draught of the vessel. It is 
preferred that this instrument should communicate with the water at 
some parts near the middle of the ship, so that it may always show the 
average draught thereof; and there are indicators in connexion with 
the instrument which are acted on by hanging weights so as to show if 
the vessel is on an even keel, or the amount of deviation therefrom ; 
also the amount of list the vessel may have on either side. 

2176. ANTOINE ANDRAUD, Paris, ‘*‘ Wheelbarrows.”—Dat°d 17th September, 
1856. 

The patentee employs in his improved barrows two wheels, and forms 
the nave or boss of the wheels in two parts divided transversely to its 
length ; each part of the nave is furnished with a wheel, waich is placed 
near the end of its respective part. When the barrow is to be used for 
purposes in which it is not intended to be upset for discharging its load, 
the parts of the axle tree are arranged with the longer ends or naves 
placed next to each other, so that the wheels are situated wide apart, 
giving great stability to the barrow. When it is desired that the barrow 
should be upset the positions of the wheels are altered, and they are 
brought close together, but still at some little distance from each other. 
He forms the body or compartment of the barrow for carrying the load 
partly over the wheels, thereby diminishing the load on the hands, and 
in order that it may be readily upset or inverted in either direction he 
makes the back board of the barrow large and of a somewhat oval or 
circular form, on which it may be rolled over in upsetting and again 
righted with less exertion than is the case in barrows without such oval 
form at the back. In some cases he places the two wheels between the 
operator and the load, so that he has no load to support, but on the 
contrary, he is partially relieved of his own weight by resting on the 
shafts or handles to keep them down. ‘To effect and carry out these 
impr ts he disp the axle-tree under the chest or body or 
bottom of the barrow in such a manner that the load may be balanced 
as required at pleasure, by which a diminution of the weight which rests 
on the arms of the barrowmen may be brought to a point rendering it 
negative if necessary. Secondly, he gives to the barrow greater or less 
stability by a variable separation and adjustment of the two wheels. He 
further provides a moveable way for the barrows in case of excavating 
by which the transport is facilitated. 

2180. Grorer Davies, Serle-street, Lincoln’s-inn, London, *‘ Apparatus for 
actuating railway breaks.”—A communication from J, Heberlein, Munich, 
Bavaria.—Dated 17th September, 1856. 

The principal feature of novelty in this invention consists in employ- 
ing one of the running wheels of the engine or tender or of a carriage 
in the place of human power for the purpose of applying the breaks to 
the wheels of a train, and thus retarding or stopping the progress of the 
same as may be required. By this improved arrangement the whole of 
the breaks may be brought under the control of one man (the engine 
driver for instance), and the breaks will also be automatically applied in 
the event of the engine leaving the rails or becoming detached from the 
train. The breaks consist of sliding blocks of wood connected by rods 
to levers fixed upon a transverse shaft between the wheels, and upon 
this shaft another lever is keyed (to which a rod running longitudinally 
under the carriage) is connected. The break so far is of the ordinary 
construction, and it isintended to supply each carriage in the train with 
a similar break. To the above last-mentioned rod is connected a 
vertical lever, having a fulcrum near its lower end, attached to the 
framework of the carriage. The upper end of this lever projects above 
the top of the carriage, and carries a pulley round which a cord, belt, 
wire, or chain passes. This cord also passes around another pulley 
attached to the upper part of the carriage. At the end of each carriage 
the cord or belt is provided with a hook, buckle, or other simple attach- 
ment, by means of which the cord or belt of one carriage may be con- 
nected to that of the next carriage throughout the whole length of the 
train. The cord or belt of the foremost carriage extends to the fore- 
axle of the tender, and its end is secured to a small roller or windlass, 
mounted upon a vibrating frame, and placed immediately below the fore 
axle. This windlass is driven by means of friction pulleys, actuated 
(when in contact) by other friction pulleys fixed upon the fore axle. 
The frame which carries the windlass is raised or lowered by means of a 
chain connected to a weighted lever which rests upon a spring. When 
the engine driver or other person releases the weighted lever from the 
spring the lever falls, and raises the windlass frame by means of the 
chain, until the friction pulleys are brought firmly into contact, and the 
windlass is thus caused to revolve, and by winding up the cord, belt, or 
chain to apply the breaks to all the wheels throughout the train. Each 
side of the hinder part of the locomotive engine is furnished with a stop, 
which, in the event of the engine leaving the rails, acts against certain 
rods connected with the tender, and di the pling of the 
tender with the train, and at the same time releases the weighted lever 
and thus apply the breaks, 


needle with an 























Crass 3.—FABRICS. 


Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, &c. 

2141. Ricuarp ARrcHIBALD Brooman, Fleet-street, London, ‘* Improve- 
ments in treating and purifying water to be used in the washing and 
scouring of wool, and in other washing and cleansing operations.”—A 
communication.—Dated 12th September, 1856. 

The {objects of this invention are to purify water intended to be 
used for scouring, bleaching, cleansing, dyeing, fulling, and various other 
purposes, by freeing it from the lime and calcareous impurities which it 
may contain, to improve the quality and effectiveness of the water, and to 
economise soap when employed therewith, which is much wasted when 
impure water containing lime is employed, on account of its combining 
with the lime contained therein. The invention consists in treating 
water containing lime by adding thereto caustic soda (preferring that at 
38° Beaumé) or caustic potash, either alone or combined with un- 
slacked lime, or refuse wash waters (holding greasy and soapy matters 
in solution) may be added to the water to be purified, as well as caustic 
soda or potash, the lime and calcareous impurities contained therein 
will be precipitated and deposited, and the clear or supernatant water 
when drawn off will be found to be freed from lime, clean, slightly 
alkaline, and well adapted for various purposes for which a pure water is 
desirable. The precipitate or sediment of lime may be left in the puri- 
fying vessel when a fresh supply of water to be treated is to be poured 
in, as it assists the purifying process. In cleaning, scouring, or removing 
grease from wool, the inventor also adds caustic soda, or caustic potash, to 
the bath or soapy waters in which the wool is soaked and washed, 
thereby effecting a saving of soap. A highly concentrated alkali should 
be used for the purpose of this invention. If water treated with caustic 
suda should be found to have acquired alkaline properties detrimental 
for certain purposes, the excess of alkali may be neutralised by the use 
of a certain acid.— Not proceeded with. 





2150. Samvurn CunLirre LisTER, Manningham, near Bradford, Yorkshire, 
* Preparing and spinning cotton, flax, and similar fabrics.”—Dated 13th 
September, 1856. 

The patentee claims the combined process of first reducing the flax, 
or smaller fibre, to a state of flax cotton—that is, to its ultimate fibre, 
or nearly so; then combing the same, and afterwards spinning it wet. 

2157. GeorGe CRANSTOUN, TROTTER CRANSTOUN, Chirnside-bridge, Ber- 
wick, GrorGE YounG, Dunse, Berwick, and Joun Love.., Chirnside- 
bridge, Berwick, ‘“‘ Application of steam for producing a boiling action in 
bleaching and other manufacturing processes.”—Dated 15th September, 
1856. 

This invention is more particularly applicable where a number of such 
boiling kiers are used, and in carrying it out in practice such kiers or 
boiling vessels are so connected by means of suitable pipes or passages, 
that what would ordinarily be the waste steam from one kier is made 
to produce the boiling action in another or second kier. The 
steam rising from the contents of this second kier is conveyed to a third 
kier, there to produce the boiling action, and so on throughout a range 
of any convenient number of kiers. From the last kier of the range in 
action the steam, instead of being allowed to blow off into the atmo- 
sphere, is made to pass through a coil of piping immersed in the water 
(or it may be sent directly into the water) from which the kiers are to 
be supplied, so that the water may be raised in temperature, and a fur- 
ther amount of fuel be thereby saved. In carrying this invention into 
effect, according to one modification of the patentees’ plans, branch 
pipes by which the steam enters the several kiers are joined to a single 
pipe running the whole length of the entire range of kiers. To this 
pipe are also joined the several branches by which the steam leaves the 
kiers. Each ingress and egress branch is provided with a stopcock, and 
a stopeock is fitted to the connecting pipe over each kier between 
the ingress and egress branch of each kier. A steam pipe from the 
boiler is made to communicate, by means of branches fitted with stop- 
cocks, with each ingress branch, or with each kier. With this arrange- 
ment either the entire range of kiers may be in operation and in com- 
munication with each other at once, or any one or more of the kiers 
may be detached, as it were, and out of operation. When all the kiers 
are in operation all the stopcocks on the connexion pipe are closed, all 
the stopeocks on the ingress and egress branches are opened, and all the 
stopeocks admitting steam from the boiler are closed, or nearly so, except 
one which admits steam into the first kier. Ebullition is thereby 
caused in the first kier, and the steam from this kier passes through its 
egress pipe through a portion of the connexion pipe, and through the 
ingress pipe of he second kier into that kier. The steam from the 
second kier passes in the same manner to the third kier, and so on right 
throug)iout the range. 

2165. GeoRGE ToMLINSON BOousriEtD, Sussex-place, Loughborough-road, 
Brixton, Surrey, ‘* Power looms for weaving.”—A communication.— Dated 
16th September, 1856. 

These improvements are more especially applicable to the weaving of 
coarse wire fabrics, in which the filling wire is too inflexible to be in- 
serted by a shuttle and bobbin ; such fabrics, for example, as are used 
The improvements 





for window screens, coal screens, fences, &e. &c. 
relate to the application of apparatus for preparing and inserting the 
filling wire, by means of which the filling wire, instead of being intro- 
duced into the shed of the warp wire by a shuttle, as is done in weaving 
the finer fabrics, is either pushed in by the action of rollers, or drawn 
by nippers. The filling wire is put on to areel or frame on an axis at 
ove side of the loom, and is drawn therefrom, and delivered into the 
shed of the warp wire by means of feed or crimping rollers. The feed 
or crimping rollers have an intermittent motion (alternating with the 
vibrations of the lathe) which delivers into the shed the required length 
of filling wire for each shute. A cutting apparatus is applied to the 
lathe, or otherwise operated, so as to cut off the filling wire after each 
insertion, thus presenting a new end of the wire for each operation, 
When sufficiently stiff tilling wire is used, the feed or crimping rollers 
as they revolve to draw the said filling wire from the said reel or frame, 
push it into and through the open shed of the wire warps, suitable guides 
being employed to direct it in its proper course therein. When the filling 
wire is not sufficiently stiff to be pushed into the shed by the feed or 
crimping rollers as aforesaid, the patentee employs nippers, to work in 
connexion with the said feed or crimping rollers which draw it in, the 
said nippers being attached to the end of a sliding arm or bar on the side 
of the loom opposite to where the filling wire is placed, At the proper 
stage of the operation of the loom the said nippers pass through the shed 
of the wire warp, and seize the end of the filling wire (from which the 
preceding shute was cut, and which now projects from the said feed or 
crimping rollers) then the said nippers move back in unison with the 
motion of the said feed or crimping rollers, drawing the filling wire into 
the shed as it is delivered from the said rollers. When the filling wire 
is not too stiff to be suitably crimped by the process of weaving, plain 
smooth feed rollers may be employed to deliver the filling wire into the 
but in forming some fabrics it is necessary to good work that 


shed; 
the filling wire should be crimped before it is inserted, in which 
ease the feed rollers are fluted, and geared together so as 


alternately to bring the projection of one into the groove of the 
other as they revolve and thus crimping the wire, the size of the grooves 
being adapted to the size of mesh required, and the motion of the feed 
or crimping rollers (and nippers if employed) being so graduated as to 
place the filling wire in a suitable position, each shute to conform in 
respect to its curves to the warp wires. To keep the crimped filling wire 
thus inserted the proper side up until it is secured by the warp wire, 
guide fingers may be employed, or the nippers which are employed to 
draw the wire into shed may be moved forward to the line where the said 
wires are bound in by the warp wires before they release their grasp. 
Another part of the invention relates to controlling and delivering out 
the wire warps, and consists, in part, in giving toeach warp wire a 
separate tension on a separate spool or beam, and delivering the whole 
during the process of weaving, by means of rollers having a suitable 
connexion and motion for that purpose. This part cf the invention 
also consists in combining with a power loom for weaving wire cloth a 
railway delivery motion, so constructed as to have a carriage at the 
back running on ways or rails, the forward ends of the warp wires being 
connected with the loom in the usual way, whilst their rear ends are 
attached to the said carriage; then, as the operation of weaving pro- 
ceeds, the carriage is drawn towards the loom, either by the pull of the 
warp wires, or by @ positive mechanical motion, according to the size of 
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the wire wrought. 


The said carriage may be held back by a brake, or 
by weights. 


2174. Davin CricuTox, and James CaTucart, Manchester, ‘‘ Looms for 
weaving.” —Dated ith September, 1856. 

The principle of this invention consists of the arrangement of 
machinery or apparatus to produce intermittent rotary motions of 
different velocities, from a series of advancing and a series of receding 
intermittent motions, working alternate motions (backwards and for- 
wards) intermittingly. By the application of the said alternate inter- 
mittent motions the patentees obtain a greater number of changes of 
velocities, and a more perfect application of them to the loom than the 
continuous motion of different velocities patented by the said David 
Crichton, the 23rd October, 1852, No. 495. 

2175. JoHN Barer, Manchester, “ Tmprovements in machinery or apparatus 
for mill and other engraving, punching, dividing, and ruling rollers either 
for hand or machine ¢ engraving, and an improved mandril used in mill, 
eccentric, and other machinery employed in engraving rollers for printing 
and embrossing calicoes and other fabr ics. Dated 17th September, 1856, 

The patentee obtains increased facility in dividing and punching the 
pitch pins on the rollers for engraving by mill and other machines, and 
in the setting out for hand and other engraving by an improved method 
of securing the roller to the mandril. Instead of the usual box mandril 
made in segments or wedges, and coned inside to fit the inside circle 
of the roller, he fastens the roller on the mandril by a bell chuck or 
chucks, formed so as to grip the whole outside coned circle of the roller, 
the chuck being coned inside to receive rollers of different sizes, one of 
the said chucks either forming part of the mandril, or not as required, 
the said loose chuck or chucks having a long barrel bored and made to 
fit the shaft of the mandril, one end of which is screwed, and has a 
washer or washers to fit with a flange to receive the sunk part of the 
nut ; when one loose chuck is used, the sharp edges being taken off the 
outside circle of the roller by the tool when turned off in the usual way. 
When the roller is forced by the nut of the mandril into its bed in the 
ehuck, the mandril will be placed in the centre of the roller, and be 
prevented from w orking back by set screws in the flange of the washer, 
which are screwed down to the sunk part of the nut. He places the 
roller with the mandril between two antifriction wheels on the adjusting 
table, the mandril neck working in a groove in the headstock, to prevent 
end play of the mandril and roller ; or the mandril may work on its own 
bearings in pedestals without antifriction wheels. Several other modi- 
fications, which cannot be intelligibly described without drawings, are also 
included. In top pressure mill engraving machines, instead of the 
dividing apparatus and turning handle being at the end of the machine 
us at present, the patentee places them on the mill carriage, thereby 
enabling the machine man to divide and shift the carriage without 
requiring him to go to the end of the machine to divide or turn. The 
machine man having the turning handle and dividing apparatus on the 
carriage, can move the roller or carriage with ease and certainty to any 
part of a sketch he may require to fit in his mill or pitch when marking 
on by pitch pins, and by having all under his own eye, will give great 
facility in marking on or re-entering hemp and other mills instead of 
the uncertain rocking or turning of a helper, who will not be required 
as at present. These arrangements do not apply to dodging or eccentric 
machines. The remaining portions of the invention cannot be described 
without reference to the drawings, 

2177. WittiaM Frepenic Sritrie, Birmingham, “Spindle for braiding and 
plaiting machines.”—Dated 17th September, 1854, 

This invention consists of a spindle in which the reel or bottom 
carrying the thread is situated parallel to but not upon the central shaft 
or axis of the spindle. Secondly, in making the weights of spindles for 
braiding and plaiting machines hollow, and adjusting the same by means 
of shot or other small weights, Thirdly, in making the top of spindles 
for braiding and plaiting machines of a separate piece of hardened 
steel, 

2178. ALFRED Lopwick Newman, New Church-street, Dx rmondsey, ** Pro- 
cesses for separating animal from vegetable fibre, and for adapting the 


products to manufacturing purposes, and in the machinery employed 
therein,”"— Dated 17th Seaaumber, 1856. 





The object of this invention is to utilise waste pieces or cuttings of 
woven fabrics, consisting of a mixture of animaland vegetable fibres or 
substances, by destroying the vegetable matter, and preserving the 
woollen fibre in a state suitable to be again used in the manufacture of 
textile fabrics ; and also to cleanse manufactured wool from vegetable 
matters often found therein, The first part of the invention consists of 
a process for protecting the animal fibre from the injurious action of the 
acids or other agents used for dissolving the vegetable matter. This pro- 
cess is as tollows:—The patentee takes the mixed material, from which 
it is desired to remove the vegetable matter without injuring the animal 
fibres, and saturates it by immersion in the two following solutions: that 
is to say, the one made of the following chemical agents, namely, alum, 
sulphate of alumina, sulphate of zine, chloride of tin, acetate of lead, or 
acetate of alumina, but he gives the preference to the salts of alumina. 
The agent to be employed is to be pulverised and dissolved in the propor- 
tions of from one to five parts of the salt to one hundred parts of water, 
the exact proportion being determined by the nature of the fibrous 
material to be operated upon, the larger proportion of 5 per cent. being 
sufficient for the thickest and closest material ; 
warm with advantage. 








the solution may be used 
The other solution is composed as follows :—He 
takes from one-and-a-half to seven-and-a-half (according to the strength 
of the first solution used) parts of oleaic, stearic, or margaric acids, or of 
soap or other saponaceous or fatty matter, and dissolves it in 100 parts 
of water (or the fatty acid or saponaceous matter may be dissolved in 
alcohol with advantage, and then added to the water); this solution 
should be used at a temperature of between,50 and 95 degrees, Fahr. 
After having thus protected the animal fibre or material, he proceeds to 
destroy the vegetable substance by the use of any of the ordinary and 
well-known chemical agents usually applied for this purpose, The above 
operations may be performed with the aid of any ordinary vats or uten- 
sils, and the drying may be done in chambers heated by open fires or 
flues, or any of the usual methods of warming or drying; but the 
patentee prefers to use the method of manipulation and the mechanical 
appliances hereinafter described, being the second part of his improve~ 
ments, and forming the second part of his invention. He places the vats 
containing the various solutions before described in the order in which 
they are to be used, and through these vats he passes an endless band 
or bands of webbing or other suitable material on which the material to 
be operated upon is placed and made to pass through the various solu- 
tions. The speed at which this part of the operation is conducted is 
regulated by ordinary and well-known mechanical means, so that the 
seturation in each solution shali be of more or 
density of the material or 





less duration as the 
other circumstances may render necessary, 
On issuing from each vat the band or bands on which the material is 
placed are passed between squeezing or pressing rollers, by which the 
surplus liquor of the solution is removed and returned to the vat. And 
on issuing from the solution of saponaceous or fatty matters before- 
described, where a drying operation is necessary the band or bands with 
the material thereon (or the materials alone) are made to pass over or 
between rollers or plates heated by ordinary means, such as steam or 
gas, to a suflicient degree of heat to deprive the materials of moisture in 
passing over or between them, after which the material is passed through 
the acidulated or other solution, and then completed by artificial drying 
alone, or by drying and washing as before described. He would, how- 
ever, Lave it understood that he does not claim the details of the arrange- 
ment of the vats, or of the system of endless bands before-mentioned, 
but only the application of such details and arrangements to the manipu- 
lations requisite in the processes and for the objects betore deseribed. The 
third part of his improvements consists in an apparatus or arrangement 
for performing the operation of thoroughly drying the material after 
saturation in the acidulated or other solution. 





This is composed of 
chamber furnished with a series of boxes heated by steam, the matci.ai 
being moved slowly between such boxes by means of bands or \ cbhing 


on which they are placed, and which pass round rollers suital ly disposed, 





ouN Muik HETHERINGTON, and James GER, Manchester, “ Flyers for 


sparing cotton and other fibrous substances for spinning. ”"— Dated 17th 
Septeniber, 1356. 





This invention relates to such flyers as are constructed with single or 
double pressers, and consists in gaining the required pressure by means 
of an inclined plane or planes, resisted by a weight, or by elastic force, 





which imp 
principle. 

2199. Amos Hvstier, Bradford, York, “ Looms for weaving.”—Dated 19th 
September, 1856. 

This invention of improvements relates to those descriptions of looms 
used in weaving operations, wherein two or more shifting or changing 
shuttle boxes are employed in each loom, for the purpose of changing or 
varying the weft thrown in the process of manufacture. In the 
ordinary construction of looms of these descriptions, it is usual to 
employ the shifting or changing shuttle boxes in each loom in such 
manner that they are moved into and out of position for operation 
wholly in vertical directions, or wholly in horizontal directions, or 
wholly in rotary directions. One part of the present improvements 
consists in so arranging, and constructing, and working such descriptions 
of looms, that (with regard to one of such looms) the shuttle boxes be 
brought or moved into positions for operating, and also out of such 
positions in different directions ; that is to say, one or more of them 
move in a vertical direction, or nearly so, and another or others of them 
in a horizontal direction, or nearly so, and whetber such be employed 
upon one side of a loom, or upon one end of a slay board, or upon both 
sides of a loom, or upon both ends of a slay board. Another part of 
the present improvements consists in the arrangements of the mechanism 
and the mode of its action in connexion with the shifting or changing 
shuttle boxes of such descriptions of looms, by which the shuttle boxes 
are brought or moved into or out of position for operation, and so as to 
determine the number of picks of weft to be made at each change of 
weft, as the nature or the pattern of the fabric to be manufactured 
requires, 





it is also bined with fiyers upon the centrifugal 


2290. Arcn1BaLp TempLeton, Skinner-street, London, apd Joun Lawson, 
Glasgow, “ Manufacture of pile fabrics.” —Dated 19th September, 1856, 

Heretofore in making pile fabrics from chenille the chenille itself has 
been woven into the fabric, either as the warp or wett thereof. Now 
this invention consists in attaching the chenille or other fabric to a back 
of woven or other fabric by means of sewing or cementing. 

2231. Wint1am Jonnson, Lincoln’s-inn-fields, London, “ Machinery for 
doubling and twisting fibrous materials”’—A communication from E. 
Webber.—Dated 23rd September, 1556. 

These improvements consist in keeping the threads to be doubled and 
twisted separate and distinct from each other, until they arrive ata 
certain distance from the flyer, or at a point where the greatest twist is 
obtained, at which point the threads are allowed to join and be twisted 
together. Another improvement consists in giving an increased amount 
of tension to the threads during their passage to the spindle, which is 
effected by causing them to pass through the feed rollers, and then back 
again round a glass guide or tension bar, from which they repass 
through the rollers, and proceed to the spindle. Between the spindle 
and the feed rollers is fitted a quadrant, the periphery of which is 
divided by means of one or more longitudinal raised projections or ribs 
running in the direction of the circumference of the quadrant, and 
dividing it into as many grooves as there are threads to be doubled and 
twisted together. By this arrangement the divided threads are prevented 
from being twisted together until they leave the quadrant, when they are 
immediately joined, and firmly twisted together. Should a still greater 
degree of tension be required than that obtained in the manner herein- 
before referred to, the threads may, before entering the grooves of the 
quadrant, be passed in a serpentine direction through a number of 
vertical pins or studs arranged on a plate attached to the upper portion 
of the quadrant. 





Ciass 4.—AGRIC ULTURE. 
Including Agricultural Engines, Windl 


Manures, Sc. 





ts, Flour Millis‘ 


2138. TRENEEK Leys, Dunkerque, France, “ Preservation of cheese.”—Dated 
12th September, 1556. 

This invention consists in an improved method for preserving cheese 
by subjecting it to certain processes hereafter described. The cheeses to 
be preserved should be of the best Dutch manufacture. At the end of 
three months after they are made each cheese is pierced to the middle 
by a gouge or taster, and in the hole thus formed the inventor introduces 
about a dessert spoonful of the best rum, after which operation the plug 
is replaced. The cheeses are then laid aside for fifteen days to allow the 
rum to exert its effect, after which they are tied in 3 particular manner, 
which facilitates their suspension, and gives them a new form. The 
cheeses thus treated are placed in a bath composed of brine, formed of 
about 17 ounces of coarse grey salt, and about 14 ounces of saltpetre to 
about three gallons of water, and allowed to remain immersed during 
ten minutes, the temperature of the bath being raised from 100° to 120 
When taken out they are suspended in a drying apparatus at a tem- 
perature of 15° Reaumur. While thus suspended they throw off all the 
whey and brine remaining in the interior, After remaining in the 
drying apparatus for a month or two, according as they may have been 
more or less drained, they are scraped to cleanse them. They are 
again suspended in the said drying apparatus until the working in the 
interior is completed, at which state, and when their surfaces are perfectly 
dry, they are untied and covered with a coating of boiled linseed oil. 
In this state the cheeses are left for about twenty-four hours, after which 
they are coated with tin foil covered with a preparation of wood char- 
coal, pulverised and boiled in linseed oil, which forms an air tight cover- 
ing.— Not proceeded with, 

2148. KicHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘ Mills.”—A 
communication.— Dated 13th September, 1856. 

This invention consists in casing in the mill stones in such manner 
that air can only enter through the eye of the upper stone, and in con- 
necting therewith a fan or ventilator whereby the air is drawn through 
the centre or eye between the two stones and out from the periphery 
thereof, thereby constantly drawing in a fresh supply of air, keeping the 
stones cool, and not only improving their efficiency, but also the yield 
from a given quantity of corn or other grain, as compared with mills in 
which the air is otherwise introduced or admitted.— Not proceeded with. 

2159. STanisLas Cuopzko, Paris, ‘‘ Manufacture of manure and the appa- 
ratus employed therein.”—Dated 15th September, 1856. 

This invention consists in the following methods of, and apparatus for, 
manufacturing manure from urine, fecal matters, street sweepings, rub- 
bish, and animal and vegetable reuse. The invention includes, First, 
apparatus which the patentee terms “ batiments de graduations.” Second, 
apparatus of a similar description which he terms “ ponts de graduations.” 
Third, the utilisation of the encrusting property of urine. 
exposure of the matters to atmospheric air. Fifth, the employment of 
sulphurous acid gas. Sixth, the employment of hydrochloric acid gas, 
Seventh, the use of salt (of salt water or salt marshes). Eighth, inter- 
cepting media or temporary supports for the matters. The apparatus 
which he calls “ pont de graduations” consist of a platform supported on a 
frame open to the air, and furnished with rows of trays or receptacles 
with perforated bottoms, the first one of which contains a layer of chlo- 
ride of iron, and the others boughs, reeds, &c., in which pebbles, iron 
balls, weed, peat, or other supporting and intercepting media are placed. 
The feca! matters eonveyed from the closets, sewers, &c., are carried 
and poured through the platform, and down through the trays, which 
intercept the solid portions or matters held in suspension, while the 
liquid portions, urine, &c., pass down through the apparatus into a drain 
or channel, and thence into an underground reservoir. While the 
matters are dropping down through the apparatus they are subjected to 
the action of sulphurous and hydrochloric acid gases, evolved trom a suit- 
ably placed furnace, which should be kept at work till the fumes of salts 
of ammonia have completely disappeared. The manure is then left to 
dry in the open air, and sifted to separate it from the pebbles, turf, and 
other intercepting media, which may thus be employed again and again, 

2172. Ropsrt Burns, Liverpool, “ Bone mills.”—Dated 17th September, 
1506. 

These improvements consist in a novel mode of arranging and fixing 
the cutters on the cutting cylinder of bone and other like mills, such 
cutters being curved, They cannot be described without reference to 
the drawings. 

2190. WILLIAM FREDERICK PLUMMER, St. Mary’s Overy Wharf, Southwark, 
* Preparing hard wheat and other hard grain for grinding.” "—Dated isth 
September, 1856. 


The above object is effected by running the grain through a damping 


Fourth, 





— 
machine of a peculiar construction, whereby the patentee is enabled to 
impart to the individual seeds the requisite amount of moisture for 
softening the outer coating, and thus permitting of the easy removal of 
the bran. In carrying out this operation the seed is conducted from a 
hopper to one or more pairs of damping rollers, which are mounted in 
a suitable framing and receive rotary motion by bands or gearing driven 
by steam or manual power. One or both of the rollers of each pair is or 
are covered with flannel or other suitable absorbent material ; or an end- 
less band or cloth may be passed round one or both of them, and he 
causes jets of water to fall upon one or both of the rollers or cloths in a 
regulated quantity. The seed descends from a hopper by its own gravity, 
and passes down between the rotating rollers, where it will be pressed 
by the moist yielding surface, and moisture will thus be imparted to the 
individual seeds. The rollers are held in contact by springs or weights, 
which will yield to any undue pressure, but when the apparatus is work- 
ing properly will prevent more than a thin stream of seeds passing be- 
tween the rollers. The supply of seed and water should be regulated by 
the speed of rotation of the rollers. 

2250. Roverr Frost, Steam Mills, Chester, “ Flour.”—Dated 26th Sep- 
tember, 1856. 

This invention consists in artificially heating the air forced or caused 
to pass between the grinding surfaces. The invention also consists in 
passing the products of the grain, when ground, over heated surfaces of 
metal or other material, or in exposing such products to the action of 
currents of heated air. 


—_ 


Ciass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 

ments, Glass, Paint, House Fittings, Warming, Ventilating, §c. 

2135. Joserpn Koronikoiski, Lisle-street, Leicester-square, London, 
* Baking ovens."-——Dated 12th September, 1856. 

The improved oven consists of a cylinder which is moveable on its 
horizontal axis, and whose internal space is divided in the direction of 
its length into cells, which are intended to receive the dough atter it has 
been shaped into loaves and placed in trays of iron. These trays are 
lined with cement containing a large proportion of sand, which prevents 
adhesion, absorbs the moisture, and preserves the bread from acquiring 
un unpleasant taste. These cells are just large enough freely to admit 
the loaves, and they may be made either altogether to fill up the internal 
portion of the cylinder, or that part about the axis may be reserved, 
either for a drying stove, for wood, or for an additional fire-place. The 
firing is effected by means of two furnaces placed in the lower corners of 
a quadrangular casing which surrounds the cylinder, and the flues are 
so contrived that the heat has to pass from the lower corner of the casing 
to the upper and diagonally opposite corner, and therefore is in contact 
with one half the surface of the cylinder, One of the furnaces may 
be arranged for the burning of wood, and the other for the consumption 
of coals ; but with suitable modifications the oven may also be heated 
with steam.— Not proceeded with. 

2166. Ricard ARCHIBALD BROoMAN, Flect-strect, London, ‘* Water closets 
and night stools.”—A communication.— Dated 16th September, 1856. 

This invention consists of a method of censtructing water closets and 
night stools in such a manner that the weight of a person, applied to the 
seat thereof, shall act upon an arrangement of parts which transmit the 
soil to the common drain or soil channel (in water closets) or the 
removable receptacle (in night stools), cleanse the pan, and prevent the 
escape of noxious gases, both when the closet or stool isin and when it 
is out of use. The improved water closets and night stools are con- 
structed as follows :—Below the seat is a reservoir for water, communi- 
cating with a smaller reservoir which itself communicates with the pan, 
The bottom of this pan consists of a metal, or other cap or trap, which 
closes the pan when shut, but is so constructed as to open downwards into 
a receiver beneath. This receiver leads into the drain (in water closets) 
or into the removable receptacle (in night stools), communication 
between the receiver and the drain or receptacle is closed by a cap or 
trap similar to that before mentioned, and connected with it by a chain 
and rod, in such manner that when one is open the other is closed, and 
vice versa. ‘The traps are connected by rods, levers, and a shaft or axis 
to the seat, so that, on a person pressing on the latter, the levers depress 
the rods, and turn the shaft, thus opening the upper cap and shutting 
the lower one. The motion of the seat also operates two taps, 80 con- 
trived that when one is open the other is shut. The depression of the 
seat first opens one of these teps, and thereby admits water from the 
larger to the smaller receiver, but when the upper trap opens, the 
water that was in it flows from the pan down into the receiver beneath, 
When pressure is removed from the seat, the said trap is restored to its 
position by a counterbalance weight, or by springs, the lower ong Hé@hg 
simukancously opened. The feecal matters are thus allowed to pass into 
the drain or receptacle. At the same time the second of the two taps is 
opened, and the water from the second reservoir flows into the upper or 
closed trap to seal it, and prevent the escape of noxious gases, 

2186. Lovis JacquemieR, Charlotte-street, Fitzroy-square, ‘* Method of 
hardening and colouring alabaster and other gypsums, and calcareous 
stones and earths.”—A communication from the Marquis Campana,— 
Dated Isth September, 1856. 

The object of this invention is to change the character of alabaster 
and of gypsous rocks, and to render them like marble. Gypsous rocks 
prepared in the manner hereafter described are no longer susceptible of 
being easily broken or injured by hard bodies, and they are not liable 
to absorb dust or other matter which would discolour them; on the 
contrary, various tints can now be given to them, and they will take a 
polish like marble, resemble marble, and may be used for all purposes 
of decorations and objects of fancy. The invention consists in ex- 
posing alabaster and other kind of gypsum and calcareous stones and 
earths to a heat of about 212° Fah., in order to expel and drive off 
therefrom the watery particles contained in it. The time during which 
the gypsum must be exposed will vary with the nature of the material, 
but experience will soon dictate the precise time to the operater. 
When sufficiently dried, or when the aqueous particles have been driven 
off, the gypsum is plunged several times in succession in clear water at 
the temperature of the atmosphere, or in any other suitable hardening 
liquid, or sub , or ion, reduced to a liquid state, and when 
the operator finds, by experience, that the plunging has been continued 
for a sufficient length of time, the gypsum is withdrawn, and exposed to 
the atmosphere to complete the hardening process, which requires from 
tive to thirty days, more or less, after which the gypsum is in a fit state 
to be polished and treated, in all respects, in a manner similar to 
marble, which it will be found very much to resemble. In fact, by 
operating upon gypsum in the manner described an artificial marble is 
produced. In order to colour the gypsum, any suitable colouring 
material may be mixed with the water in which it is plunged after the 
drying process, but the colours most preferred are those produced from 
minerals reduced to a state of solution, some of which (as, for example, 
sulphates of iron and copper) not only impart colour to the material, but 
also harden it additionally, The method of hardening and colouring 
hereinbefore described with reference to gypsum may also be applied to 
all calcareous stones and earths, 

2189. Ricuarp W118o0n, Oxford-court, Salters’-hall, London, “ Construction 
of fireproof floors and ceilings, applic able in part to the construction of 
bridges and other structures.”—Dated 18th September, 1856. 

This invention relates chiefly to a novel construction of metal beam 
and girder in which strength and lightness are combined. The beam 
is composed of two lengths of sheet or plate iron, put together so as to 
form a hollow girder, triangular in section. The upper plate is rolled 
toa ,jshaped figure (in section) with flanges, and the lower length is flat, 
with two hollow ribs or troughs to receive the flanges of the upper plate. 
The two plates forming the beam are bolted together by cross rods, 
which pass through the three thicknesses of metal forming the flanges 
and the hollow ribs or troughs, and these rods being provided with 
stops will form struts for increasing the rigidity of the beam laterally, 
and when extended from one beam to another they will serve for rafters, 
and carry the laths which are to receive the plaster for forming a 
ceiling. —Not proceeded with, 

2192. Wittram Henry Coorgr, Manor-cottages, Bromley-hall, Middlesex, 
“Manufacture of fretwork for ornamental windows or lights applicable 
also to the cutting of irregular figures in glass generally."-—Dated 1 
September, 1566, 


The chief object of this inver 








ion is to produce geometrical and other 
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patterns in glass without the use of lead, except at the edges of the 
various parts of the pattern. In the putting together of stained glass 
it has been usual to compose the pattern of small pieces, and where 
any considerable deviation from a straight line occurred in any one 
colour, to complete that irregular portion of the outline, by joining ona 
piece with lead. Thus an unsightly joint was formed, which interfered 
with the symmetry or beauty of the design. To obviate this defect the 
inventor proposes in the manufacture of fretwork to cut out the dif- 
ferent colours to the form of the corresponding colours in the design, 
and then to fit them together by lead as heretofore.— Not proceeded with, 

2209. Jounw Naytox, Birmingham, “ Window fastenings.”—Dated 20th 
September, 1856, 

This invention consists of certain self-acting window fastenings which 
cannot be described without reference to the drawings.—WNot proceeded 
with. 

2217. Tuomas Evans BracxweE tt, Clifton, Bristol, ‘‘ Constructing fire flues 
and air passages.” —Dated 20th September, 1856. 

The object of this invention is to improve the draft of chimneys, by 
preventing the accumulation of soot in the flues, and to facilitate the 
ventilation of apartments. Instead of constructing the flues of ordi- 
nary bricks, or of round or oval pipes built into brickwork as heretofore, 
the patentce employs hollow bricks of fire clay moulded into a rect- 
angular figure in plan on the outside, and with the internal angles of the 
spaces filled up. These blocks he so proportions that they will readily 
bond with ordinary bricks, and prevent the necessity for filling up the 
spaces with bats and rubble when they are built up into a wall. 

2226. Davip Oaitvy Boyp, Welbeck-street, London, ‘‘ Constructing and 
ens flues for the passage of air or smoke.”— Dated 23rd September, 

This invention consists in constructing the partition between two 
smoke flues of bricks of clay, iron, or other material having passages 
through them, in such a manner that when laid one on another in build- 
ing the partition, the passages in the bricks range so as to form an air 
fiue between the two smoke flues. — Not proceeded with. 

647. Tuomas Burstaut, Southall, Middlesex, ‘* Machinery for manufac- 
turing bricks and tiles from clay alone, or mixed with other materials.”— 
Dated 5th March, 1857. 

This machinery cannot be described without reference to the draw- 
ings.—Complete specification. 

696. Natnan Aprteton Dyan, Massachusetts, U.S., ‘ Composition to be 
applied as a covering to the sides and roofs of buildings, and for various 
other purposes.”"—Dated 9th March, 1857. 

This invention consists in the employment of sulphuric acid where- 
with to treat positions ining hydro-carbons, the result being the 
production of a material or composition having body, elasticity, and 
other properties fitting it for various purposes. The method of pre- 
paring it is substantially as follows:—To a barrel of gas tar or about 
thirty-two gallons, the inventor adds 180 Ib. of yellow ochre, and about 
one galion of whale oil, He thoroughly incorporates these, and then 
adds to, and mixes with them, fifty or more pounds of sulphuric acid, 
according to the consistency he wishes the mixture to possess. The 
peculiar action of the sulphuric acid on the mixture of coal tar with the 
oil and earthy base is to produce, in its union with the hydro-carbon of 
the coal tar, an elastic body, and the quantity of the acid used must not be 
large enough to leave an acid reaction in the mass. ‘The oil combines 
with the whole, and acts as a solvent of the greasy part of the tar. He 
has found that phosphoric acid and arsenic acid may be substituted for 
the sulphuric acid with somewhat similar effect, but generally he prefers 
the latter.— Complete specification. 


Ciass 6.—FIRE-ARMS.—None. 








CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; y, Ornaments, Musical Instru- 
ments, Lumps, Manufactured Articles of Dress, &c. 


2166. See Class 5. 
2105, WILLIAM JOUN Bisskker, Ludgate-hill, Birmingham, “ Strings or wires 
used in or on musical instruments.”— Dated 19th September, 1856. 
These improvements consist in depositing, by chemical means, or plat- 
ing or coating by any process in which such covering can be produced, a 
coating of gold or gold and its alloys upon strings or wires used in or on 
musical instruments, and also for coating the metal strings used in the 
pianoforte or other instruments with gold, silver, or other metals, by 
depositing by chemical means, or plating or coating by any process in 
which such covering can be produced, Also, for covering musical strings 
or wires with gold wire, or gold wire and its alloys —Not proceeded with. 
2204. Groror Dawes, Union-street, Southwark, “ Hats.”—Dated 19th Sep- 
tember, 1850. 
In carrying out this invention a ring of horse-hair or other stiff elastic 


upon the dial. At the back of the dial are secured two pieces of glass to 
which are fixed two ordinary electro magnets. The electro magnets are 
plaeed opposite to each other upon the glass plates, the free ends of the 
iron cores of the magnets being placed sufficiently far apart to allow the 
pendulum to oscillate between them, the distance being regulated by 
adjusting screws. To the pendulum of the clock is attached a piece of 
magnetised metal, which is alternately attracted and repulsed by one or 
other of the clectro magnets (when the wires are connected to a battery) 
as the contact is alternately made and broken. The pendulum is con- 
nected to the escapement by which the wheels which drive the hands of 
the clock are actuated. The t wheel may be driven either by 
an anchor or by two pawls acting against the teeth of the wheel. In 
order to reverse the current of electricity from the positive to the nega- 
tive pole, and vice versa, a small ivory cylinder is placed upon the arbor 
of the escapement wheel. At each end of this cylinder a small disc of 
metal is fitted, having two narrow strips of metal projecting from each, 
being so arranged that the strips alternate, and are equidistant from 
each other. Two light springs connected with the wires of the battery 
press upon the discs, and two similar springs connected with the electro 
magnets are fitted so as to press alternately upon the metal strips, As 
the ivory cylinder rotates with the arbor of the escapement wheel the 
contact is thus alternately made and broken, and the pendulum is thereby 
alternately attracted and repulsed by each electro magnet, thus impart- 
ing a constant forward motion to the hands of the clock.— Not proceeded 
with, 





CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heuds. 
2069. See Class 2. 


2100. Wittiam Gossaer, Widnes, Lancashire, “‘ Manufacture of certain 


kinds of soap.” Dated 9th September, 1856. 

The patentee claims the production of compound soaps containing 
silicate of soda or of potash, in which the proportionate quantity of free 
soda or potash previously contained in the silicate employed or previously 
contained in such compound soap has become reduced by the use of acids. 


2105. Wittiam Siti, Salisbury-street, Adelphi, London, ‘‘ A powerful 





compound whistle.”— A ec ation from M r L. Pinel, Rouen, 
France.—Dated 9th September, 1856 

This invention relates, Firstly, to the combination of several whistles 
upon the same whistle pipe or steam tube, such whistles having dis- 
similar tones and being capable of producing separate and distinct 
sounds ; each whistle may be used separately, or when the whole are 
brought into action together a vastly increased volume and intensity of 
sound can be produced, which may be heard several times the distance 
at which the shrillest sounds emitted from the various kinds of whistles 
in use can be heard Secondly, in the peculiarity of the parts of such 
whistles, as instead of the ordinary bell shape the chamber is not 
cylindrical on the plan, but a portion of the diameter is removed. The 
tongue piece is flat on the plan, and of about two-thirds the diameter of 
the cylinders, the shape of the tongue being either curved or flat in 
vertical section, and the height of the opening for the escape of the 
steam or air is made to vary with the pressure at which it escapes trom 
the boiler or vessel. By preference a combination of four whistles has 
been adopted in practice. 


2086. Tuomas Craio, Glasgow, “ Ruling paper and other materials.”— 


Dated 8th September, 1856. 

According to the present invention arrangements are made for heating 
the ink or colour, which makes it run easily and ensures its marking the 
paper, whilst, at the same time, it dries more rapidly than if cold. The 
ruling pens or markers are held between metal plates, contrived so as to 
nip the pens with their front edges, whilst the screws for closing the 
plates upon the pens are not in the way of the dripping cloth which 
supplies the ink or colour to the pens or markers, It is usual to supply 
the dripping cloth with ink or colour by means of a brush, which is 
dipped by hand in a vessel containing the ink or colour, and is then 
applied ; but the present invention provides for doing this by means of 
small tubes or pipes fitted with stop cocks, and communicating with an 
ink or colour vessel above the pipes, being capable of being shifted to 
and fro by hand or otherwise to distribute the ink or colour. Heat is 


applied to the pen holding plates, and is by them communicated to the 


ink as it passes over them to the pens, the heating medium being a set of 
gas flames, or steam introduced into cavities within the pen holding 
plates. When the paper leaves the ruling pens, it is usually traversed 
forward by a number of cords passing round grooved rollers, but it is 
intended to employ an endless web or cloth for this purpose. The dis- 
tance the paper is carried is sueh as will allow the ink, or colour upon it, 
to dry before the sheets (if the paper is in sheets) is delivered upon the 
receiving board, and it will be obvious that, as the heated ink or colour 
dries more rapidly than cold ink or colour, a less extent of travemse, and 

quently a inished length, will answer the purpose 
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fabric is placed under the leather or other lining, and this ring is doubled 
over upon itself, and where doubled it is sown all round to the edge of 
the hat. The elasticity of the ring of stiff fabric gives softness to the 
inside of the hat, and the ventilation is improved by the air being able to 
pass freely in through the horse-hair. ‘The passage of grease from the 
hair to the outside of the hat is also prevented.—Not proceeded with. 

2205. See Class 9. 

2207. Joun Suenar, Aberdeen, N.B., ‘Oil and spiritlamps by the formation 
of burners obviating shadow.”— Dated 20th September, 1856. 

According to this invention the outer part of the burner, between 
which and the centre part of the burner holding the wick the air passes 
to support the flame, is made of a conical shape, and at such a distance 
from the flame as to allow the rays of light from the flame passing be- 
neath as well as above this outer part, and without throwing any shadow 
therefrom below or round the lamp.— Not proceeded with. 

2225, JoUN Grorak Taylor, Glasgow, Lanarkshire, “ Fastenings, connectors, 
— and in the application thereof.”—Dated 23rd September, 


These improvements consist in the application of springs, books, &c., 
composed of one or more pieces of metal, and used in conjunction with 
rings, cords, chains, o'eillett holes, and other arrangements. The invention 
cannot be described in detail without reference to the drawings. 

2229. Ricnanp Husswanp, Manchester, ‘* Manufacture of silk hats.”—Dated 
23rd September, 1856 

The patentee claims, First, stiffening with solutions of shellac, for use 
in the silk hat manufacture, cloth in longer lengths than here ofore. 
Second, the application of rollers to proofing with solutions of snellac 
woven fabrics to be used in the manufacture of silk hats, Third, the 
application of cylinders to the drying of woven fabrics proofed with 
solutions of shellac for use in the manufacture of silk hats. Fourth, 
the application of cold friction to produce brilliancy upon woven fabrics 
proofed with solutions of shellac. And, Fifth, the construction of bodies 
with their internal surtace such that hats having these bodies will not 
require lining. 

674. Goro PriLcox, Stebon-terrace, Stepney, Middlesex, ‘‘ Chronometers 
and other time keepers.”—Dated 9th March, 1857. 

This invention consists of a particular train of wheels applicable only 
tothe two day marine chronometer, and one day pocket chronometer. 
Also, a detent passing through from the back plate to the motion work, 
with a pinion fixed on a pivot to work in the minute wheel in order to 
set the hands of the time piece without opening the case.— Complete 
Specyication. 

Crass 8.—GAS.—None. 
CLass 9.—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
blectric Ti 8, Galvanic Batteries, Sc. 


2205. Rictarp VAN Hees, Manchester, “ Electric clocks or time keepers.’ 
19th Septemt 


according to the present invention, The receiver board is inclined, and 
is formed with a sliding cross-bar, which is adjusted to suit the size of 
sheet, by means of a screw movement, And to insure the proper de- 
position of the ruled sheet, arrangements are made for blowing two thin 
tilms of air, one on each side of the sheet, as it is being delivered upon 
the receiving board, these air blasts being produced by means of a small 
revolving fan, or other suitable apparatus. The air blasts also have a 
final drying effect upon the ruled lines if they should not be quite dry by 
the time the sheets reach the place of delivery, and this drying effect 
may be increased by heating the air forming the blasts.— Not proceeded 
with. 


2087. Fetix Estivant, Paris, “ Casting metal tubes.”— Dated 8th Septem- 


ber, 1856. 

This invention consists in a new system of casting moulds for the 
casting of metallic tubes, principally those of copper, so as to obtain 
drawn tubes as well as printing cylinders used for the printing of stuffs. 
The patentee claims the application of this system in a casting mould of 
metal of varied dimensions, with a core of sheet iron or other metal 
filled with sand, for the purpose mentioned, for casting tubes and print- 
ing cylinders, whatever may be their dimensions, or the metal of which 
they are made, and which allows the patentee to make tubes of pure 
copper, without soldering of any length or thickness, perfectly sound, 
and also to make printing cylinders of pure or allied copper by a proces: 
entirely new.— Not proceeded with, 


2088. ADoLPuk GILBERT CuALus, Paris, ‘ Stopping and other vessels.”— 


Dated Sth September, 1856. 

This invention consists in certain arrang ts for fastening special 
stoppers to bottles or vases, even when they are unstopped, as well as 
stopping or unstopping them at will without the aid of any instrument, 
The invention cannot be described without reference to the drawings, 





2108. ALEXANDRE Ropert, La Vilette, near Paris, ‘‘ A new process of treat- 


ing, smelting and refining copper, tin, and other refractory metallic ores. 
—Dated 10th September, 1856. 

This invention consists in mixing refractory or other metallic ores, 
in a powdered state, with that kind of clay called marl, previously diluted 
with water so as to be brought to a plastic state; this mixture is then to 
be placed in a suitable smelting furnace, and heated by burning coke. 
By ;this means the finer portions of the metal is easily separated from 
impurities —Not proceeded with, 


2111, JouANNAS NEUENSCHWANDER, Bern, Switzerland, ‘‘ Preparing milk to 


be preserved.”—Dated 10th September, 1850. 

One of the improved processes of preparing milk to be preserved con- 
sists in par boiling the milk immediately after it has been obtained, 
agitating it for about ten minutes, and directly afterwards mixing it with 
a concoction of hore radish and fresh milk, in the proportion of about 
one quart of the concoction to ten quarts of the milk to be preserved. 
Another improved process consists in drawing the milk, immediately 
after it has been obtained, off into bottles, placing them in a suitable 
vessel containing cold water, and causing the water to boil about one 
hour. The boiling process is then suspended, and the bottles allowed to 
remain in the water during a quarter of an hour, whereupon the process 
is pleted. The milk so prepared will remain sweet for several years, 





S  eazeaaaaace from R. Kammerer, Ostend.—Duted 

The dial of the clock is made of glass, and the parts which connect 
the fingers with the working parts of the clock are also made of glass, so 
as to allow of the clock being 


illuminated without casting any shadow 





and in all climates.—Not proceeded with. 
2112. HENRY GiLprE, South-street, Finsbury, London, ‘ Manufacture of 
iron.”—Dated 10th September, 1856. 
This invention consists in receiving a stream of melted iron as it flows 
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from the melting or refining furnace into a suitable trench, and project- 
ing downwards upon it, either perpendicularly or obliquely, and at 
several places, as may be required, a strong current of atmospheric air, so 
that the stream of melted iron may be thereby cut completely through, 
or nearly so, and every portion of the liquid metal thus brought succes- 
sively into contact with the said current of air. And at the same time 
it is proposed, by means of suitable bridges or stops placed across the 
stream of liquid metal, to arrest the progress of the slag or scoriw, so 
that the pure surface of the metal may be brought into contact with such 
currents of air. Jt is proposed to operate by such currents or blasts of 
air as aforesaid directly, vertically or obliquely, upon the surface of pools 
or reservoirs of melted iron, kept nearly full by adjusting the supply of 
meta! so that such current of air shall decarbonise the said metal at the 
surface, and force such decarbonised portion over the edge of the reser- 
voir into a second reservoir, where the said operation may be repeated, 
and so on, as often as may be found necessary.— Not proceeded with. 

2115. Sternen White, Newlands-street, Everton, Liverpool, ‘‘ An im- 
proved method and apparatus for the distillation of certain oils. or oily 
substances from the petroleum, commonly called ‘ earth oil,’ found in 
certain districts in the Birman Empire, and an improved method of purify- 
ing the oils or oily substances so obtained.”—Dated 10th September, 1856, 

This invention consists in a method of distilling the three several 
substances called herein Eupion, Eupion oil, and paraffine, by means of 
an cpparatus consisting of several Loilers or stills working in connexion 
with each other, so that the three substances are produced by one con- 
tinuous operation; and in the use in the processes of purifying the said 
oils or substances when so produced of common salt, neutral chromate of 
potash, and sulphuric acid, in combination ; and proto-sulphate of iron, 
or green vitriol, and carbonate of soda, or carbonate of potash, in com- 
bination as chemical agents; and in the particular treatment and order 
of purifying processes which produce a better result than has yet been 
produced by any of the processes of purification practised as known 
hitherto. The invention cannot be described in detail without reference 
to the drawings. 

2117. Wittiam Wesster, Bunhill-row, Finsbury, London, ‘‘ Troughs for 

feeding animals.”—Partly a comimunication.—Dated 10th September, 
1856. 

This invention consists in the employment of a guaid or guards fitted 
over the feed trough, and so disposed us to prevent the animal from 
putting his feet into the trough, and from throwing the food out of the 
trough and wasting it, his head alone having free access to the food. 
This guard may be fixed either to the ordinary front of the pen, or toa 
hanging door suspended from hinges above. By the latter arrangement 
the trough or basins may be supplied with food trom the outside of the 
pen by simply pushing the hanging door in towards the pen, and thereby 
exposing the trough or basins to be filled or cleaned out, the door being 
held back the while by a catch. 

2122, Joun GeoGe, Wellington-street South, Strand, London, “ Improve- 
ents in paint or colouring matter applicable to coating metals and other 
substances, whereby the oxydation of metal is prevented, and resistance 
to the action of the atmosphere, rays of heat, or acids, is secured.”—A 
en from A. Macpherson, Brussels.— Dated 11th September, 
1856. 

The patentee mixes in a metal pot, or other appropriate vessel, Jews’ 
pitch, with an essence known in commerce as Bayonne essence, in the 
following proportions :— Say to one-quarter of a hundred weight of 
Jews’ pitch he adds three-quarters of a hundred weight of essence of 
Bayonne. A moderate heat is applied to the mixture, and the latter 
stirred until the mixing is completed. 

James Hupson, Halifax, Yorkshire, ‘‘ Improvements in whetting or 








2123. J 
setting printers’ doctors’, and other straight-edged tools or instrumeuts. 
—Dated 11th September, 1856. 

These improvements consist in the employment of a rotating grind- 
stone instead of files, supported on suitable framework, and a carriage or 
apparatus for holding the blade or doctor capable of sliding or travelling 
to and fro, or reciprocating upon a true rectilinear bed in connexion 
herewith, and operated by suitable driving apparatus. ‘The blade is 
caused to traverse in contact with the edge of the rotating grindstone 
from end to end of the said blade, whereby a true straight edge is 
obtained, and the apparatus being capable of adjustment, the patentee 
can set the blades to any required angle or bevel of edge. He also 
mounts a number of oil stones on the ends of spindles, to which he 
gives simultaneous rotary motion, and applies them in such a way or 
manner that the said blade or doctor may reciprocate or traverse in con- 
taet therewith the same as on the grindstone. The apparatus may be 
driven by hand or power, and applied to the grinding of any straight- 
edged tools or instruments, 

2130. See Class 2. 

2133. Joun Jamxs Leaver, York-street, Rotherhithe, Surrey, “ Pump for 
pumping, raising, or forcing water or other liquid.”— Dated 12th September, 

S56, 


This invention consists in, and has reference more particularly to 
the working chamber or cylinder of the pump, being connected at each 
end with the suction pipe; also having a discharge valve at each end, 
whereby the down stroke is as effective as the up, the least motion of the 
piston causing a vacuum at one or other end of the cylinder, and 
discharging from one or other of the discharge valves; by this means 
the effect is double that of a common pump. ‘The motion can be applied 
by either levers, cranks, or wedges, and the external configuration suited 
to p and cir es without detriment to the invention.—Vot 
proceeded with, 

2138. See Class 4. 

2139. Gxorce Hurcuison, Hope-street, Glasgow, “Treatment of oils and 
fats "— Dated 12th September, 1856. 

In carrying out this invention, sulphuric acid is cautiously added to 
the oil or fat, and the mixture is well stirred to avoid carbonising the 
oil or fat. When they have been left together for a day or more, new 
products are formed, and the mixture then contains sulpholeic, sulpho- 
mogaric, and sulphoglyceric acids, ‘These are all soluble in alcohol, and 
by the addition of a suitable quantity of this solvent the sulphoglyceric 
acid is ted b ibsid The remaining fatty acids being mixed 
with a further quantity of alcohol, undergo decomposition, and form 
combinations of metaoleic and metamargaric acids, with a portion of the 
alcohol in presence. This change takes place slowly when the solution 
is set aside cold, but proceeds much more rapidly with the assistance of 
heat. Instead of adding fresh alcohol to the fatty acids separated as 
above-mentioned, and then boiling, the patentee prefers passing a stream 
of alcohol vapour through the solution till the desired effect be produced 
By treating oils and fats in this manner they are rendered more suitable 
for use for lubricating and burning. 

2143. Wittiam Wauittir, Smethwick, Stafford, “ Machinery 
manufacture of nails,”— Dated 13th September, 1856, 

This invention cannot be clearly described without reference to the 
drawings. The patentee claims, First, machinery for manufacturing 
nails, composed of a pair of rolls, a disc on one roll entering a groove in 
the other roll, the rod of iron being fashioned between the edge of the 
said dise and the bottom of the said groove. Secondly, machinery for 
manufacturing nails composed of a pair of rolls, both the said rolls 
having projecting dises, the said dises being opposed to each other, the 
vod of iron being fastened between the said discs, the said discs and rod 
being supported laterally by a second pair of rolls working in a plane at 
right angles to the plane in which the other pair work. Thirdly, 

hinery for facturing nails, consisting of the combination of 
dies or pressing tools and cutting tools constructed and actuated as 
described. 

2146. James Srvart Vaveuay, Stockland Vicarage, near Bridgewater, 
Somersetshire, ‘Apparatus for making infusions of vegetable or other 
substances.— Dated 13th September, 1856. 

‘Lhe object the inventor more especially has in view is to construct an 
a, “aratus for making infusions of tea or coffee which shall serve the 
purpese of ue tea pot and tea urn combined, and for this purpese he 
provides a vessel of any required shape or form, civided into two com- 
partments, one raised above the other. The upper vessel is fitted with 
a tube and heater similar to those used in ordinary tea urns, or its con- 
tents may be heated or kept hot by the flame of a spirit lamp, or any 
ether ordinary and well known means, The lower compartment is in- 
tended to receive the tea, coffee, or other matter to be infused, and @ 
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small tube fitted with a stop cock opens a communication between the 
bottom of the urn or upper vessel and the bottom of the lower or in- 
fusing vessel, this latter vessel being fitted with a gauge of glass or other 
material, by which the quantity of liquid admitted can be readily 
observed. Both vessels are fitted with cocks or taps of the ordinary 
kind for drawing off their liquid contents, the passage of the matter 
which may have been intused in the lower vessel being obstructed by a 
perforated metal plate, through which the liquid must be sifted before it 
can pass through the cock or tap.—Vot proceeded with. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond,—Extra 


sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
4 8.d, Dis 
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Acadian Pig, Charcoal... ,, 8150 , CANADA, Plates 
seotch Pig, No. 1, “S 4100 , QUICKSILVER ...... «prib 0 1933 
PRE ” 


Rais are in steady request at £7 12s. Gd. to £3 per ton, aceording to pay- 
ment. Railway chairs £5, and fishing pieces at £9 10s, per ton, 

Scotch P1G 1KoN has slightly receded during the past week, The market 
closes at 74s, 6d. per ton, cash, for mixed numbers, viz., 3-5ths No, 1, and 
2-5ths No. 3, G.M.B., tree on board in Glasgow. The shipments jor the 
week ending the 3lst ult. were 7,000 tons, against 13,900 tons the corre- 
sponding date last year. 

SwepisH IKON AND STEKL.—Indian assortments of iron to arrive are com- 
manding £15 per ton, and steel £22 per ton. 

SPELTER remains the same as last week, sellers at £30 per ton, 
on the 3lst ult. was about 1,150 tons, 

CopPeR is in less demand. 

Leap is more inquired aiter, and higher rates are probable. 

Tin—Both English and foreign are stationary ; the latter at £152 for Banca, 
and £848 ior line Straits, 

Tin Piates are in moderate demand, 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 3rd April, 1857. 
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QUARTERLY CIRCULAR OF THE SCOTCH IRON TRADE, 

81, St. VINCENT-sTREET, GLASGOW, 31st March, 1857. 
Sir,—Immediately on the publication of my annual report, showing the 
smallness of stocks and the substantial position of the iron trade, consider- 
able purchases were made at from 7. Gd. to 74s, per ton. Thereafter, the 
price giadually advancing till it ed 76s, Gd. by the 5th current, has 
fluctuated between 74s. and 76s. for mixed numbers, and 78s, and 80s. for 
No. | Gartsherrie, 

In consequence of the agitations produced by the elections, a temporary 
cessation in commercial activity has ensued, and the operations in the irou 
market have been considerably restricted. 

There are now 131 furnaces in blast, and the make since lst January till 
this date is estimated at .. ee ee ee . 228,000 tons. 

The stock on ist January was ve ee oe oe 88,000 ,, 









: ee , 316,000 ,, 
Exported foreign and coastwise and consumed in local 


foundiies and malleable works .. ee oe ee ee 193,000 ,, 
' — ~ 
Stock in warehousekeepers’ and makers’ stores .. ee 123,000 ,, 


It will thus be observed the stocks have since the beginning of the year 
Incleased 35,/00 tons, notwithstanding extensive shipments and a very large 
local consumption, ; 

Congress having adopted recently a modified import duty on all manner of 
iron, increasing exportations to the United States may be louked for. 

Bar, railroad, and sheet iron have continued comparatively steady during 
the quarter, Prices are as follows:—Bars £8 15s. to £9; rails, £8 10s 
sheets, £10 10s. ; cast iron pipes, £5 15s. to £6 10s. ; railway chairs, 97s. 6d 
to 102s. Gd.; Gartshervie, No. 1, 798. 6d ; G.M.B., No. 1, 758. 9d. to77s.; 
mixed numbers, 75s.; No, 3, 72s, 6d.; East Coast Brands, 73s. 6d. to 75s. ; 
Ayrshire Brands, 72s. 6d. to 74s. THOMAS THORBURN. 














Imports, March 24th.— 500 bundles old copper, by the East and West 
India Dock Company, from Sydney; 20 casks ditto, by Fry and Co., from 
Port Phillip ; 90 packages old iron, by T. Blair, from Sydney ; 500 bags 
copper ore, by East and West India Dock Company, from Sydney ; 1 case 
rolled zinc, by Donkin and Co., from Belgium; 4 cases bronze manufactures, 
by Adolph and Co., from Holland ; 2 cases iron ditto, by J. Prager, from 
ditto ; 8 cases bronze ditto, by F. Busson, from Hamburgh. 

March 25th.—A quantity of copper, by London Dock Company, from 
Adelaide; 1,602 cakes ditto, by Morrison and Co., from ditto; plated wire, 
£21, by Brandeis and Co., from Hamturgh ;121 tons of copper ore by Loudon 
Dock Company, from Adelaide ; 2.067 bags ditto, by Morrison and Co., from 
ditto ; 120 barrels ditto, by Enthoven and Sons, from Genoa; 3,389 cakes 
spelter, by J. A. Detmold, from Hamburgh ; 1 case brass manufactures, by J. 
B. V. Gansewinkel, from France; 2 cases copper ditto and 3 cares bronzed 
metal ditto, by Wilkinson and Co,, from ditto ; 5 cases copper ditto, by C, A. 
Speyer, from ditto; 4 cases iron ditto, by J. Atkinson, from Holland; 2 cases 
bronze ditto, by Adolph and Co., from ditto, ‘ 

March 26th.—3,486 pigs lead, by Fiench and Co., from Spain; 100 casks 
black lead, by Ashmore and Sons, from Ceylon ; 1,036 cakes spelter, by Sar- 
gant and Co., from Hamburgh ; 2 cases copper manufactures, by J. A. Hof- 
man, from France ; 1 case bronze ditto, by W. Neweomb, trom ditto 3 4 cases 
ditto, by Adolph and Co., fiom ditto; 2 cases ditto ditto, by Berens and Co 
from Hamburgh. ig 

March 27th.—16 packages old copper, by C. Moss and Co., from Genoa ; 
4 tierces ditto, by the Fast and West India Dock Company, from Trinidad ; 
47 cases iron manufactures, by Raymont Brothers, from France; 50 cases 
brass ditto, by A. R. Edwards and Co., from Belgium ; 12 cases ditto, by 
Dudin and Son, from Holland; 11 barrels leaden shot, by the Victoria Dock 
Company, from Patras. 

March 28th.—Copper wire £25, by H. B. and G. Lang, from Holland ; plated 
ditto, £27, by ditto, from ditto; 1 case plated wire, by J. Brett, from ditto ; 
1,330 packages spelter, by Elmenhorst and Co., from Hamburgh ; 1 case brass 
manulactures, by Mertens and Co., {rom France ; 3 cases copper ditto, by 
Graetzer and Co., frem ditto; 2 cases bronze ditto, by W. Newcomb from 
aitto 5 2 cases steel ditto, by A. W. Conner, from ditto; 1 case copper ditto 
by Rochussen and Co., from Hamburgh ; ? case brass ditto, by L. Rindshopf, 
from ditto; 1 case ditto ditte, by Schroder and Co., from ditto. : 
































tons copper ore, by Budd and Co., from New Zealand; 508 cakes speiter, by 
Kumpp and Co., trom Holland; ¢2 casks 14 cases relied zine, by J. Harris, 
from Belgiam. 

Exports, March 25th.—350 cases plumbay 
363 Ib. quicksilver, by J. W. Fisher, to di 76 cases tin, by J. Harris, to 
Boulogne ; 32 ib, quicksilver, by J. W. Fisher, to Harburg; 147 e2, silver 
plate, by F, Gregory, to Boston; 52 oz di.to, by F. Jepson, to Halitax ; | 
321 oz. ditto, by RK. Fscombe, to Quevec ; 15 cases bronze and 10 cases copper, 
by H, »way, to Bumbay; 4 cases iron machinery, by F. H. Wenman, to 
Mauritius, 

March 2tith.—9.000 oz. goid bullion, | taphael and Sons, to Boulogne. 

March 27th.—-9,118 Ib. quicksilver, French and Co., to Caleuts 
cases steel, by J, Benoliel and Co., to Mogadore; 10 tons iron, by F 
to Naples ; 30 cases quicksilver, J. Hunt, to Revel, 84 02. silver plate, by 
R, Escombe, to Bombay 270 02, ditto, A. Deloline, to Cronstadt ; 420 o2. | 
ditto, by R. Escombe, to Pernambuco oz ditto, by ditto, to Valparaiso, | 

March 2s8th.—724 Ib. quicksilver, by J, W. Fisher, to Amsterdam ; 50 cases 
ditto, by J. B. V. Gansewinkel, to Boulogne; 5.762 ib. ditto, by Phillips, | 
Graves, wud Co., to Hamburgh ; 99 cases Liacklead, by ditto, to Rotterdam ; | 
67 oz, silver plate, by Z. Bamberger, to Cape of Good Lope; 500 02, ditto, by | 
J. Thredder, to Smyrna ; 85 casee i teel manufactures, by E. W. Dyer, 
to Calcutta. | 

March 30th.—4,500 oz, gold bars, by Raphael and Sons, to Bonlogne ; 200 
oz. silver and 70 oz. gold coin, by Samuel and Co., to ditto; 4,976 ib. quick- 
silver, by Phillips, Giaves, and Cv,, to Hanbargh ; 30 cases non machinery, 
by F. H. Wenman, to the Mauritius, 

March 3ist.— 9 tons 13 cases iven, by May and Co., to Calcutta ; 6,000 o2, 
gold coin, by Hardwick and Co., to Hau burgh; 3 tons 10 cares iron, by 
Heule and Co,, to Naples ; 6 ca 








by H. Grey, to Antwerp ; | 








































cksilver, by Drouhet and Co,, to Madras ; 


1,000 oz, gold coin, by Hardwicac and Co., to Ostend; 100 02, siiver plate, | : 


by H. G, Harper, to Boulogne. 


AcTvaL Exports ror THE WerbK ENDING THURSDAY Last, INCLUSIVE.— 
9 cases bronze manulactures to Constanuneple, 3 cases brass ditto to Har- 
lingen, 30 cases siecl ditto to Cale utta, 4ucases Lin ditto to Melbourne, 4 tons 
17 cases ivon to Lisbon, 10 tons ditto to Madras, 121 cares plumbago to Bel 
gium, 50 tons crude 8; elter to Boston, 10 tons zine to Halifax, 10 cases ditto 
to Jersey, 74 cases tin to Harlingen, 147 to Rotterdam, 76 to Boulogne, 











| 3,683 Jb. quicksilver to Belgium, 304 1b, to Rotterdam, 2,066 1b, to Madras, 


300 Ib. to Mcntreal, 1,832 1b, to Harburg, 25,000 oz, gola coin to Boulogue, 
£4,500, 2,200 oz. ditto .o Hamburgh, 2 50u oz. silver com to the Mauritius, 


New York, March 18. 

Corrrr—New sheathing is in moderate demand, and ren.ains steady at 34 
to 35 cents, in suits, and yellow metal, 255; an invoice of 40 cases brought 
254, 6 mos. Refined inget copper is quiet; 10,000 Ib. Lake Superior sold 
at 28} cents, 4 mos, Uid is unchanged; 8,000 Ib, Sheathing, &c., have 
been taken at 26 to 265 cents, cash, 

Srecten—ls still inactive, and we lave only to ncte sates of 50 tons, part 
tu arrive. at 8} cents, 6 mos, 

Tin—For pig the inquiry is very limited ; the unusual prices now current 
seem to check the consumption, Banca is nomimailly 504 cents, cash; 100 
slabs, Stuaits brought 359, cash. Piates are in tair demand for the season, 
and prices are support sales 250 boxes Jd X. at 12 dols. 75 cents. ; 250 
diute I, C. Coke, 10 dol L cents, G6 mos,, and Sv dite on private terms. 
Coke and charcoal terne are quiet. 


Irox.— Scotch pig continues in request, and prices are supported, with 
sales of 700 to S00 tons, part to arrive, at 31 dols, 50 cents to 32 dols., 6 mos. 
there is a jaige demand tor No. 1 American, in excess ot this time last year, 
and we undeistand the whole production of the Pennsyivauia manulacturers 
fur the season, say to ust or September next, bas been contracted tor at 
27 to 28dols ‘There is -ti:l a good demand, and an order 
in market for certain water wotks, cannot be executed, exce peat advanced 
yates, Bars remain scarce, and wanted; a small lot Welsh rativoad brought 
49 dols cash, in bond ‘nglish sheet is in request, and we notice sales of 75 
to 100 tons singles at 3 5-Gth to 3} cents, 6 mies, 

Latus.—We note sales of 660,000 to §C0,000 Eastern, at 1°37) dels, 50 
days. 

i.bAD.—The market is firm, with a fair demand, and we notice sales of 
160 tons best Spanish, ¢ dois, 35 time and interest ; and 125 ditto 
ditto Spanich, tu arrive, 6 dois, 40 ceuts, 60 days, 























itt cents, 


Exports oF Bxitisn 
IN THE WEEK ENDING 
boxes. 

Coaxs, tons.—Cape Good Hope 200, Aden 1,473, Melbourne 170, Sydney 81, 
Bombay 1 400, Maar Demerara 150 hhbds. 40 tes., Navan , Boston 
126, New Orleans 50, N York $41, Newfoundland 28, Quelec 20, Khodes 
602, St. John, N.B, 435, Para 65, Pernambuco 54, Rio Janeiro 140, Valparaiso 
130, Charente 70, Cortu 1,282, Fieume 1,000, Lisbon 233, Trieste 2,948, Venice 
986, Dublin 21s, Dundalk 20, Kingstown 180, Limerick 120, Londonderry 60, 

Correr.—Demerara 1 bndl., Havana 13 bxs., New York 50 cs., Moutreal 2 
¢., Quebee 2 bxs., Lima luv c., Kio Janeiro 3 bndls., Alexandretia 10 cx., 
Alexandria 166 bxs. €0 es. 353 tubs, Beyrout 16 esks. 9 cs,, Coriu 2 bundles, 
Havre 71 cs., Messina 2 cs., Smyrna 1 cs., Syra 3 cs, 

Coprrr, Naits.—Pernambuce 1 esk,, Havre 8 esks, 

Harpwarke, pachages.—Alfrica 27, Fieume 4, Geelong Me‘bourne 452, 
Sydney 35, Singapore 14 Batavia 13, Bombay 23, Calcutta 22 pkgs, 147 bris, 
35 tes. 11 bxs, Madims 1, Barbadoes 13, Demerara l!, Havana 3, Santa 
Martha 130, Savavnilia 11, Tampico 2, Vera Cruz 11s, Boston 59, New 
Urieans 103, New York 303, Phiiadelphia 101, Portiand 213, Halifax 451, 
and ton, Montreal 1,305 pkgs. and 243 ¢., Newfoundiand §4, Quebee 139, 
St. Juhn 700, Bahia 62, Buenos Ayres 557, Lima 45, Pernambuco 169, Rio 
Janeiro 299, Valparaiso Alexandria 230, Beyrout 15, Constantinople 9, 
Corfu 7, Genoa 24, Gibraltar 11, Havre 3, Leghorn 23, Lisbon 80, Matta 3, 
Messina 1, Naples 46, Palermo 3, Smyrna 2, Syra 1, Trieste 30, Venice 4. 

Inox, BAR AND BOLT, tons.— Africa 21, Melbourne 523, Singapore 22, 
Manilla 22}, Ceylon 26, Bombay 102}, Calcutta 60}, Barbadves 2}, Ha- 
vara 101, Saint Jagu 7}, Santa Maitha 3}, Vera Cruz 2, Baltimore 
63}, Boston 646}. New Gileans 25}, : Philadely hia 181}, 
Portland 101, Montreal 17}, Halitax 3993, Newfourdiand 344, Quebec 814, 
Prince Fdward Island 1003, st. John 97, Bahia 12 tons 12 ¢, Guatemala 10, 
Honolulu 9, Lima 12}, Kio Janeiro 53}, San Francisco §, Valparaiso 53, 
Alexandria 1 Bordeaux 2, Corunna 3, Constantinople Genoa 46, Havre 
3, Leghorn Lisbon 30), Mareeiiles 20, Naples 59, Koucn 1, Syra 50, 
Trieste 4, Venice 5. 

Irox, Castines.—St. Jago 8 tone, Halifax 4 ¢., Montreal 48 tons, St. John 
2 tons, Pernambuco 164 ¢.. Rio Grande 16 ¢., Kio Janeiro 7 tons 12 ¢., Valpa- 
raiso 1 ton 16 ¢., Alexandria § ton, Trieste } ton, Venice 13} tons. 

Iron, Hoop, tons.—Atrica 30, Melbourne 13$, Calcutta 74, Barbadoes 3, 
Boston 25}, New York 202}, Philadelphia 19, Portland 4, Montreal 3324, 
Prince Edward Island }, Quevee 31, St. John 18, Lima 13, Constantinople 6, 
Genoa 18}, Havre 20, Lisvon 4, Naples 12, Trieste 204, Venice 2. 

Iron, Natis.—Quebee 65 e» 

Iron, Pre, tons.—New York 300, Galveston 20, Charleston 30, Halifax 36, 
Quehee 50, St. John 30, Bilboa 64, Genoa 50. 

Iron, Rattway, tons.—New Orleans 262}, New York 1,0134. 

Ixon, Kop, tous.—Singapore 34}, Calcutta 70, Boston 16, New York 45, 
Phitadelphia 93', Portland 2 ¢,, Montreal 56, St. Juin 15, Constantinople $1, 
Leghorn 7§ c., Nay les 20, Venice 6. 

Iron, SHEET, tons.—Caleutta 12}, Bombay 75, Madras 24, Havana 20, 
Vera Cruz 19, Boston 20, New York 221}, Philadelphia 26}, Portland 12) e., 
Miramichi 4, Halitax 52 tons 17 ¢., Montreal 362], Quebec 804, St. Jubn 24, 
Lima 1}, San Francisco 2, Valparaiso 2, Genoa 1h, Havre 34, Lisben 2, Naples 
21, Rochefort 42}, Venice 2. 

Leap.—Singaj ore 10 ¢., Aspinwall 4 tons, New York 28 tons, Halifax 4 
esks., Montreal 13 ton= 2 ¢. 3 shts. 13 hhds, 9 tes, 21 esks. 23 bris., Quebec | 
te., Bahia 13 esks., Para 15 kgs., Valparaiso 13 tons 24 esks., Constantinople 
27 ¢., Gibraltar 1 ton 19 ¢. 

Leap, Suot.—Atrica 50 bags, Singapore 28 
7 csks,, Montreal 54 kgs. 49 urls, 24 csks 
dretta 5 csks. 

MactInery.—Lagos £60, Sydney £994, Melbourne £390, Manilla £570, 
Bombay £480, Calcutta £295, Singapore £250, Demerara £417, Santa Martha 
£55, Vera Cruz £-0, Boston £440, New Orleans £45, New York £540, 
Philadelphia £60, Portland £51, Pernambuco £7,983, Valparaiso £1,650, 
Alexandria £60, Genoa £700, Havana £545, Malaga £3,500, Naples 260, 
Venice £921. 

Sreet.— Melbourne 4 tons 16 ¢., Savannilla 5 ¢., Charleston 22 tons, Boston 
65 tons 1 ¢., New Orleans 8 tons 16 c., New York 275 tous, Philadelphia 605 
tons, Portland 2 tons 13 c., Halifax 1 ton 13} c., Montreal 6] tons, Newfouna- 
land 1 ton 7 ¢., Quebec 5 tons, St. John 4 tons 18 c., Valparaiso 1 
ton 17 ¢., Civita Vecchia 4 tons 2 ¢., Genoa 2 tons, Leghorn 4 ¢., Naples 
1 ton, 

Tix, Brock anp Ban.—New York 3 bris. Halifax 16} c., Montreal 2 tons 
4c¢., Quebec 20 ¢. 5 bris., Arica2 ¢,, Monte Video 3 bris., Pernambuco 26 ¢., 
Lisbon 2 exks. 

Tix, PLATEs, 


MANUFACTURES AND Propucre rrow Liverroo. 
267TH Mancu.—Canapa Priates.— Montreal 3,225 
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ks., Calcutta 63 kgs., Halifax 
‘ewloundland 13 esks., Alexan- 


boxes.—Melbourne 30, Calcutta 200, Porto Rico 50, Vera 
Cruz 18, N ork 8 , Philadelphia 960, Halifax 110, Montreal 736, New- 
foundland Miramichi 20, Prince Edward Island 18, Quebec 310, Monte 
Video 28, Para 91. Alexandria 50, Civiti Vecchia 1, Constantinople 170, 
Gibraltar 6, Genoa 265, Leghorn 145, Lisbon 30, Maita 25, Trieste 125. 












Russtan TeLecrarus ix Ixp1a.—lIt appears that a contract had 
been made previously to the termination of the late war for a line 
from Nicholaieff rid the Caspian Sea to Ispahan and Herat. It has 
since been in progress, and although, under the secrecy enforced in 
that country, no conjecture can be formed as to the probable period 
of its completion, the contingency is not impossible of our finding 





before long that she is in regular receipt of news from our possessions 


March 3uth.—5 bundies ola copper, by Vivian and Sons, from Bremen; 40 | weeks previously to its arrival in London. 


COAL, AND GENERAL TRADES 





THE IRON, OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 


Tae Matirance Inon Trape: Present and Future Demand: United States’ 
Market: Vrecarious 1 rosperity of American Houses—P1G-1KON 'TRADE— 
Inox-stoxe TRapp—CoaL ‘TRapE— BinmincnaM General TRADES— 
WoLvERHAMPTON ‘'TRADES—Dusrrict ‘TRapEsS—TUE KEPRESENTATION OF 
Sour STAFFORDSHIRE IN PARLIAMENT—THE PRINCESS OF OUDE IN 
Birmincuam: The Heir Apparent and his Royal Uncle described — UNeBINGine 
A PaTENT anp ITs Consequrnces—Payinc Waces in A Purtic House: 
Fine luflicted : The Practice Reprobated—Fixes at Lkonworks MADE LbGAL 
ww A Counry CouRT—MeMoniaL prom THE RovaL Socwry To Lorp 
PALMERSTON: Zwelve Sugvestions for the Adeancement of Leuwning, and to 
Promote the Study of Science—Boarpv or Trape Returns; The Trade ¢ 
the Midlands shown— American Lerrer: The Recent Tariff: Further Re- 
ductions Expected: Jacreased Make of Iron in the States: How to te 
Stopped to the benefit of Englend: Progress cf Manufactures in America 
American Hardware: An Expanding Auger: Dr. Hardinge’s Discovery Sor 
Liquifying Quartz Kock, 


Nor sufficient time has yet elapsed since the preliminary mecting of the 
iron trade, yesterday (Thursday) week, to occasion any marked increase 
upon the previously existing demand for manufactured iron. The trade 
1. wever, is ina healthy state, and we do not know of any first-class 

kers who are not fully employed, Mahers, also, whose goods do not 
i.nd so high in the market, are now more active than they have been for 
some time past; and do not, therefore, resort to underselling to the extent 
that they did some short time since, The orders received from the 
United States in the past week have not been very numerous or valuable ; 
but this, we confidently expect, will not be the report a few weeks to come, 
when the period at which iron will be admitted into the United States ports 
under the terms of the new tariff will have nearly arrived. There is no 
doubt but some good orders are being kept back for that period, Further 
on there will be found some remarks from the well-informed New York 
correspondent of a Birmingham paper. 1p those remarks there are some 
statements upon the iron trade with America to which we would direct 
attention, as they goa great way towards establishing the correctness of a 
position which we took up a few weeks since to the effeet that the British 
ironmaster may now open up a connexion with America of the widest 
character, provided that the English maker would offer to execiwe 
American orders at rates somewhat below those that are now current at 
Such a course, we doubt not, would be pursued here should the 
continental demand fall off to an extent to producp a 
slackness. American ironmakers then are at the mercy of their brethren 
in England, But it will be seen that the probability is by no means vague 
that a lowering of the prices of English goods will be uncalled for, owing 
to the contemplated further exertions of the interests which obtained the 
recent reduction of the American tariff. The prices which now regulate 
the trade, and which will receive the confirmation of the quarterly meetings, 
are:—Bars £9, hoops £10, and sheets and plates £10 10s. —not £11 as 
misstated in sume papers, 

The pig trade is tolerably easy at an advance of about 2s, 6d. upon the 
rates which ruled last quarter-day. 

Native ironstone meets a ready sale at what are termed renmunerative 
prices. 

The coal trade is subject to cor 
bouring districts, and Lord Ward's reduction of from 
must lead to a general decline in prices to that extent 

The general trades of Lirmingham cannot be reported to be in a very 
prosperous state, although at established houses there is net much short 
time worked. It is thought that a reduction in the prices of copper and 
tin must precede any great improvement. The reduction declared in the 
London metal market on this day (Friday) weck in the price of spelter, is 
thought to foreshadow this much desired state of things, Independently, 
however, of the high price of metals, there are other causes which have 
tended to the present dulness. Among the most prominent of these 
stands the dearness of money, the quarter-day period, and the elections. 
This last cause having by that time been removed, we doubt not that next 
week travellers’ order-sheets will be more valuable than they have been at 
all since the dissolution. 

The Wolverhampton firms appear, upon the whole, to be better supplicd 
with orders than their neighbours in Birmingham. 
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In the district around Birmingham the machinists sre the best 
employed. 
The members who have been elected for South Staffordshire are 


Messrs. Foster and Foley—the forme: the head of the leading fron-making 
firm in South Staffordshire; and the latter the son of the member for 
East Worcestershire, whose possessions were acquired by the ironmaking 
of an ancestor, That both these might stand unopposed Mr. William 
Mathews, ironmaster, formerly of Corbyn’s Hall, but now of the Leaseowes, 
near Birming! h ly gave way; and the Hon, Arthur Wrottesley 
declining the contest, they were unopposed, Messrs, Foster and Foley 
will make useful members. Their interest in the commercial affairs of the 
district is one of their best credentials. 

Birmingham has been kept alive since Tuesday afternoon by the pre- 
sence of some distinguished visitors, who are no other than the heir appa- 
rent to the throne of Oude and his distinguished unele, with their suite, 
numbering altogether twenty-two persons. Their arrival by the Great 
Western line on Tuesday was marked by all the attention which the mayor 
and the other civic functionaries could bestow upon them. In the evening 
they became his worship's guests at a dinner at Dee's, which the mayor had 
previously determined upon for the entertainment of the Recorder of Bir- 
mingham, the Bar, the Town Council, and others. Apartments have been 
taken for the visitors at the Hen and Chicken’s Hotel, Their Royal Highnesses 
have been thus deseribed:—* The heir apparent is a fine-looking young 
man, twenty-one years old, tall and slender, with a soft dark eye that 
glows with pleasant good humour, His manner fs affable but somewhat 
diffident, his voice is low and musical, and has a touch of pathos in it cor- 
responding to the expression of his eye. He was dressed in a gorgeous 
velvet cloak covered with gold and pearls, and he wore a crown-like cap 
that gave additional height and dignity to his fine figure, The general is 
a good-humoured, shrewd- looking, middle-aged gentleman, inclining to 
corpulency ; and if we were talking of an Englishman, we should suy a 
jolly man of the world. His manner is very affable and off-hard. H's 
dress is magnificent in the extreme, consisting of a splendid Casimere 
shawl cloak covered with gold lace, and a Hussar-like cap, loaded with gold 
and pearls, and adorned with a plume of feathers of the bird of paradise.’ 
The others were most picturesquely costumed, seem delighted to be talked 
to, are invariably good humoured, and make themselves pertectly at home in 
the hotel, The visit is of a private character, and is undertaken with the laud- 
able object of gaining as much experience of European habits and customs 
as possible, At the request of the mayor, Mr. Collis, who is well known in 
the world of medals, has undertaken to conduct them to the chief points of 
interest in Birmingham, On Wednesday the royal party visited Mr. Collis’s 
works, where preparations had been made for striking off a gold medal in 
commemoration of the visit. From Mr. Collis's it was their intention to 
proceed to Messrs. Winfield’s, Jennens and Bettridge’s (papidr maché 
manufacturers), and Gillot’s, In the evening they were the “ lions” of the 
theatre ; and yesterday (Thursday) evening they were the means of attract- 
ing large numbers to a concert at the Town Hall. Manchester and Liver- 
pool are to be visited by the princes and their suite when they leave Bir- 
mingham., 

A case of infringing a patent was heard in the Petty Sessions Court at 
Dudley, last week. Mr. Simri Fellows Turner, a fender manufacturer of 
that town, was charged with having, on the 23rd of November, 1856, em- 
ployed a certain design for the purpose of ornamenting a cast-iron fenier 
belonging to Mr. Charles Hulton, fender manufacturer, of Birmingham, 
which design had been registered by the complainant on the 16th of 
October, 1556, and which register was to remain in operation for three 
years. Mr. George Edmonds, of Birmingham, appeared on the part of the 
prosecution, and Mr. Boddington, of Dudley, for the defence. The wife of 
the defendant appeared to answer the charge. Mr. Boddington remarked 
that there were two charges against the defendant, one of infringing the 
design on the 16th of November, and a second of a similar offence on the 
23rd of the same month, On the part of the defence he wished to 
state certain civeumstances which he had no doubt the bench woukl 
receive in mitigation. The defendant had, he eaid, only made 
thirty-six fenders from the pattern in question. These thirty-tix 
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fenders were sent to one person alone in London. It got to the 
knowledge of the complainant that the fenders were at London, and he 
proceeded thicher, and bought one fender of each of the two patterns, in 
order to make out a case against the defendant Mr. Turner, upon hearing 
of this, ordered the 34 remaining fenders to be returned to him, in order 
that he might destroy them. Therefore, Mr. Boddington said, when the 
defendant learned that an infringement had taken place, he did the utmost 
in his power to prevent his fenders going forth to the world. As only two 
fenders had actually ! een sold, nd those to the complainant himself, the 
latter had not sustrined much damage. Mr. Bddington said his client 
purchased two fenders from an ir ger in Birming] and was not 
aware the designs were registered, Mr. Edmonds did not think that 
in the defendant's absence the plea of guilty could be received, but he was 
pertectly ready to withdraw the charges on certain terms. Mr. Edmonds 





The following table shows the value of the iron taken during the 
month by the principal countries we supply, specifying the descriptions :— 


Pig. Bar. Cast. Wrought. 
Prossia ww ww £4321 oe _ o _- - - 

' B® Holland .. .. 19.685 ., 9.821 “~ — . 18,471 
France os vo SE vs TOR eo — ove — 
United States .. 10023) ., 178,719 o 84. ORT 
Canada .e «- 7) <« 1,193 eo. 3403 .. 178 
Han-e Towus .. _ ee 13,918 ee ~ oe — 
Sardinia .. .. — ee 14,853 ee 374 - 
Tatler. so os _ +. 75,048 es 21.776 .. 25944 
Australia... — -- 26,793 -- 9447 .. 25,767 
Kiazl ee _ as 2,016 ee = - _ 
Unenumerated.. 17,953) .. 105,545 ee 23,648 .. 127,363 


The metallic imports, with the exception of tin, lead, and zinc, show a 
iderable dimi ion. The quantities were as follows:—lIron, in bars, 





said at that moment 34 of the fenders were in the defendant's p 
and he was liable for each one. It was not for the sale of the fenders, but 
for the application cf the design, that the defendant was liable. If, Low- 
ever, the defendant would compensate his client for the expenses and 
trouble of going to London, &e., in order that he might stand before the 
world in a proper light, the charges should be withdrawn. Mr. Edmonds 
said if the defendant would pay the complainant £55 the prosecution 
would be abandoned. Mr. Boddington, for the defence, offered £ and 
finaliy, on the recommendation of the Bench, Mr. Turner consented to 
pay the complainant £50, and so the case terminated. 

The stipendiary mag’strate for South Staffordshire (Mr. John Leigh) has 








just inflicted a fine of £5 cnd expenses upon a buity collier living at Brierley 
Hill, for paying wages in a public-house, The delendant had tried to evade 
the Jaw by ;aying his colliers in a brewhouse at the back oftheinn Oxut) 
of &s. 4d, which was paid to the complainant, 6d. was stopped for ale 
which it was customary for eich of the men to subseribe for and to drink 
at the hou-e. Mr. Leigh, in deciding the case, said that where pit com- 
panies met in a public-house for the purpose of settling their wages’ | 
accounts, it made very little difference whether the butties paid them in 
any out-buildings or yard, or ailjoining places, or in the house itself. He 
added, that even if the butties took the men out into the highway in front | 
of the public-house, and paid them there, the butties were just as liable as 
if they paid them in the public-honse, It was the defendant's tirst offence, | 
and he was fined £5 and costs, amousting altogether to £6 17s. Gd, and in | 
default to be committed to two months’ hard labour, The men were told | 
that if they thought proper to sue their employer for the wages they had | 
reccived at the public-house, they could obtain them. The custom which 
| 
' 
| 
' 





is so very prevalent in South Staffordshire, of charter- masters (locally terme d 
“ butties") having an interest in public-houses or beer shops which men 
Are expected to support is fraught with the most demoralising consequences 
to the pitmen of the district and their families, and it is one that is too 
often winked at by colliery proprictors, who are either needy or avaricious, 
because it not unfrequent!y happens that in consequence of the profits 
derived from the sale of beer, the butties are able to contract to get tie | 
coal upon lower terms than they could if the practice were resoluicly pro- 
hibited. | 
A case of some interest to ironmasters and their workpeople was decided 
in the County Court at Walsall on Monday last, when Mr, Serjeant Clarke, | 
the judge, presided, ‘Tle plaintiff was a pucdler at Darlaston, and sought 
to recover the sum of £1 as wages from Mr. Jones, ironma ster there. It 
appeared that on one occasion, while plaintif! was in defen tant’s employ- 
ment, he had taken a quantity of iron trom the pig yard for the purpose of 
supplying his furnace, which was contrary to the rules of the works; these 
providing that for such offence the workman should be finet £1, and tera 
second that he should pay for the iron taken, ana be discharged. The 
judge, while intimating his opinion that the plaintiff ought to have been 
paid in full and have had notice of the set-off of £1, strongly recommended 
him to withdraw the case to prevent his being subjected to the costs of at 
future action, it being clear that cr of u set-off the £1 would | 
} 
‘ 
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be recovered by the defendant, The piaio adopted the suggestion, 
withdrew his plaint, and judgment was given tor the defendant with costs, 
The Dean 0. the Faculty of the Queen's College, Birmingham, bas called 
the special attention of the Prine pal and Council to a memorial which has 
been presented to Lord Palmerston by the President aud Council of the 
surgestions as to the most (ffeetual means 











Royal Society, embodying sev 
to promote the study of science, and to advance the ge neral intelligence of | 
The memorialists recommend, tirst, the establishment of | 
schools in which the elements of 


the people. 
classes in metropolitan and proviueial 
science may be taught ou a systcmatic plan, and that such classes be pro- 
al funds. Secondly, the esta- 








moted by Government grants in aid of 
blishment of local lectures in aid of the above classes. Thirdly, the 
establishment of examinations, Fourthly, the formation of provincial 
museums, Fifthly, the distribution and circulation of duplicate specimens 
itish Museum and other similar institutions, Sixthly, the 
¢ libraries. Seventhiy, the more extensive distribution 





from the B 
formation of pr 
of national publications, bearing upon the cultivation and advancement of 
sclenee. Eighthly, the augwentation of the parliamentary giant for the 
reward of useful discoveries in science and attainments in litcrature and 











the ar s, so as to @ imit of good-service pensions to men of eminent scic.t.tic 
merit. Niuthly, the augmentadon of the anuual grant of £1,000 to the 
Royal Society whenever spee al reasons may be assigued tor this increase. 
Tenthly, the formal recognition of the President and Council of the Royal 
Society as a body authorised to advise the Government ister alia on the 
measures necessary:to be adoptet for a more general diifasion of a know- 
ledge of physical science among the nationat large, Eleventhly, the alter- 
native proposed of substituting a Government board for the President and 





Council of the Royal Society. ‘Tweifthly, and lastly, that such of the 
above recommendations as involve an expenditure of public money, may | 
eventually be carried out by appropriating a certain portion of the tves | 
received from patents ; and the memorial concludes with the expression of | 
the opinion of the President and Council of the Royal Society, that no | 
application of these tees could be desired more appropriate than the de- | 
votion of a portion of them to the encourasement of abstract science, to 
which practical art is under so many and such important obligations, 





The Board of Trade returns for February show that he value of the } 
res during February, though less 





exports of British produce and ma iutaew 
by about £ 50,000 than in the preeeding monih, exceeded that of the 
exports of the same period lust year by nearly two millions, and that of 
those of February, 1555, by more than four millions, The total was 
£9,313,040. ‘The fictile and metallic manufactures of the Midlands 
have shared in the gem ral increase, as will be seen from the tollowing 
table :— 








1556, 
E enware .. .. o ee £dv0i4 
( ee *2 of ee 4246) ee 
Mardwares ca is oe v~ See ix 
Macumery staat ie ee 172.239 oe 
BOG Sh we xe ce 80 ee 59.2ul 
ree ees ee §=9d578l .. 
” . . 14, 98 
i ‘ Pe 35,165 
+ «Wrought .. ae 2. 273 
he du to6 
Copper, piss 6G. Sis 
Pe ae ee - 133.320 
» WHORE. cc. eo Doane 
BEirs.. oo 2 ee 7542S oe 
Le «dl ° S98 . 34,450 .. 
‘Lin ee 66 6e ee 7.827 oe 10,300 
» plates oe. on. ae $5,733 .. yi) ao 135 585 
Piate, watches, jewellery 43,041 .. 0 2.07... 35,741 





The large inereare in earthenware and porcel was spread over all the 
countries to which our manufacturers export, except India, in which case 
there was a decline, The diminution in the glass exports was confined to 
plate and (iut; in bottles and window glass theve was an increase. The 
exports of hardwures and cutlery declined as regards France and Canada, 
the greatest increase being to the United States, Brazil, ard Australia. The 
enormous increase unde: machinery was due to the demand for steam 
engines for France and Spain and for machinery of all kinds for India. 
The increased exportation of pig iron was to Fra. ce, Holland, and Prussia; 
the demanu fiom the United States uoderwent a slight decline. There 
was a large increase in the exports of bar and rod iron to Holland, 
Sardinia, the Hanse Towns, an‘ the United States; but as regards France 
amt ihe Colonies the trade declined The prine pal source of the improved 
demand for cast iron was India, and for wrought iron the United States. 
The increase in the exportation of tin plates was also on account of 
American markets. 





unwrought, 503 tons; stecl, unwrought, 12 tons; copper ore and regulus, 
3.131 tons, more than a third being from Chili; copper, unwrought and 
part wrought, 792 ewts.; lead, pig and sheet, €01 tons; spelter, 1,512 tons; 
tin, in blocks, ingots, bars, or slabs, 2,809 ewt. The exports of foreign 
metals during the same period comprised 21 ewt. of copper, unwrought and 
part wrought; and 609 ewt. of tin, in blocks, &e. 

We extract from the New York correspondence. in the last number of 
the Birmingham Jcurnal, the following interesting matter upon the iron and 
hardware trades of the United States, The correspondent says :— 

“ Before the receipt of this you will have been advised of the passing of 
the new tariff bill last week. <A great effort was mude to further reduce 
the duties on rtilroad iron, but the combination was not strong enough to 
effect much this session, a reduction of 6 per cent. being the most they were 
able to obtain. This reduction extends to all manufactures of iron included 
in Schedule C. of the tariff of 1846—that is to say, almost every article of 


| hardware. The duty on such will henceforth be 24 per cent. On articles 


of copper, the duty is reduced from 20 to 15 per cent. On watches and 
wateh materials, and on tin plates, the duty henceforth will be 8 per cent. 

“ Accepting this concession as all that is attainable under present circum- 
stances, the advocates of Free Trade are by no means inclined to rest on 
their oars, or abate their efforts, and unless some untoward circumstance 
in Kansas bring the everlasting Slavery question into undue prominence 
again next session, it is most likely that still further ameliorations of the 
tariff will be passed. 

“ Within the last few years the produce of iron in America, say since 
1853, has doubled; and row, under the stimulation of high prices, and the 
late high rate of protection, the increase of iron made here is about 200,000 
tons annually. Brands hitherto only known in the region of their manu- 
facture, the produce of small mills situated in the interior, now, thro. 
the daily increasing facilities of transportation, are continually find 
their way to this market, challenging competition for price and quality, 
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| these things combined may be ascribed the comparatively small demand 


from the United States. ‘The trade here has been built up by the high 
prices of English iron; take away that support and the manufacture will 
diminish; remove it effectually by a large reduction of price, and the 
manufacture here will cease, except in some favoured cases which have 
already established for themselves a reputation and position that nothing 
can now affect. The deeline that has occurred during the past year, from 
tive to ten dollars on the various qualities, has shaken many works. In 
Pennsylvania, four have suspended operations in Lancaster county, and 
others in the Cumberland district. The recent reduction of 6 per cent. 
will cause other works to stagger, and if in this crisis an important fall in 
the price of English iron were to take place, the Staffordshire iron men 
would again be masters of this inarket for a long time to come. [low far 
such a movement on their partis practicable, is a matter for their consider- 














ation, 

“The progress of this country in manufactures is perfectly astounding. 
Every day the establishment of new manufuctories is recorded in some 
section of the Union for the making of almost every implement of use or 
article of consumption. In cutlery, edge tools, and carpenter's tools, it is 
scarcely too much to sey that America stands first, the best workmen of 
England and Germany are continually arriving here, contributing their 





! skill to the success of American manufactures, and in this market as well 


as in Canada and Australia, Yankee wares are steadily superseding those 
of the old countries. In obstinate cases of prejudice in favour of European 
brands, American makers find it necessary to imitate the marks and names 
of English makers.‘ y claim in justification that American marks are 
forged on their goods by German and slish makers, and aver with some 
show of truth that of lote years nearly all the improved patterns adopted 













in eutlery and the allied branches of iron manufacture have been of | 





American ori 
“ Itis doubtless true that American hardware is every year developing in 
its shapes a practical economy of material, and a straightforward adap- 
tation to the purposes of its use, that are not to be found in articles of 
European manufacture, It is assumed that an American me nic, even | 
when not gifted with a greater degree of physical ability, will generally 








turn out more work in a day than a foreigner under the same circum- 
stances, while his ingenuity exceeds that of his foreign rival in a still 
greater proportion. The American axe has entirely supplanted the old 
fashioned European one, and in many other implements there has been a 
marked progress and a gradual though unnoticed communication of prac- 
tical patterns to English manutactories, It is also worthy of remark that 
here there is actually more of the first quality of the English steel used 
then in England itseif, and of the famous hoop L brand the consumption 
here is estimated at ten times that of England annually, although that 
ecuntry makes about fifty times as much cutlery as this, 

* Among the many new inventions recently patented is one which may 
interest some of your mechanical readers, It is an expanding auger, in- 
vented by L. H. Gibbs, of this city, who is now fulfilling a contract for two 
und for Governn The bit, by means of a gle moveable part 
2 manner in a slot in the main bit, bores holes of any size 




















tho 
fixed in a pec 
from three quarters of an inch up to two-and-a-quarter inches, 

“But this and all other recent discoverics are eclipsed in importance by 
one announced by Dr. Hardinge, of this city (New York), the progress 
of which the scientitic men of the country are watching with intense 
anxiety, It is a chemical diseovery for liquefying quartz rock, the ex- 
traction of every particle of gold or other precious metal which that rock 
may contain, and for the holding of the hitherto solid rock in the form of 
a liquid in casks, hogsheads, and tanks, to be turned into rock again when 
required, in any shape and of almost any colour, for building purposes, or 
for use in sculpture, the arts, and many other ways, His discovery has 
been thoroughly examined by some of the first chemists, and metallurgists 
in the country, who willingly certily to its truth and vast utility. The doctor 
is at work on his patent, and premises to erect a house with his new 
material that shall eclipse in beauty the palaces of precious stones told of 
in the Arabian Nights, 

















METALS AND MANUFACTURES IN THE YORKSHIRE 

AND LANCASHIRE DISTRICTS. 
(From oUR OWN CORRESPONDENT.) 
Tue interruptions to general trade caused by the elections are gradually 
being removed, end in a short time the commerce of the country will again 
resume its wonted activity. The metal trades have not materially altered 
since our last, and the market has assumed a steady character. The 
demand for home consumption is very good, and seeing that the American 
Government has reduced the duty upon iron, we may expect an impetus to 
the trade from that quarter of the globe in addition to the large orders ex- 
peeted for iron from the Continent. The demand for rails is active, and 
the Welsh houses are very actively employed. The machinists of Leeds 
and Manchester are well supplied with orders; but the very severe election 
contest has absorbed the attention of manufacturers to an extraordinary 
degree, and mercantile men will not be sorry that the contests generally 
have ended, 

The coal trade continues moderately active, though the advance of the 
season and the mildness of the we ther, coupled with increasing producticn, 
must have its effect on the market, and we should not be surprised to hear 
of a reduction. 

The trade of Liverpool continues to make gigantic strides. The 
customs bill of entry, published at Liverpool last week, gives a return 
of the number and tonnage of the ships that have entered inwards 
from and cleared outwards for foreign ports in the week ending the 21st 
March, 1857, as well as the corresponding week of 1856. It appears that 





during the last week 110 ships, of an aggregate tonnage of 57,799 tons, 








entered inwards, against 55 ships, 22,129 tons in 1856, being an increase 
of 55 in the number of ships, and an increase of 35,670 tons in the ton- 
nage ; the number of clearances outwards during the week, 77 ships, of a 
tounage of 31,915 tons, against 68 ships and 36,631 tons in 1856, being 
an increase of 9 ships and a decrease of 1,716 tons. ‘The total number of 
ships reported inwacd from foreign ports during the present year up to 
the 2istof March was §22, with a tonnage of 419.575 tons, against 693, 
and 364,973 tons in the year 1856, showing an increase of 129 ships and 
84.902 tons. Cleared outwards to March 21st, 936 ships and 525,113 
tons, against 920 ships and 454,044 tons in 1856; an increase in ships 16, 
and in tonnage 41,069 tons. 

Mr. Brown, M.P. for Liverpool, has promised to erect and endow a public 
museum for that town for the benefit of his fellow townsmen, at a cost, we 
believe, of something like £12,000 or £13,000, and the foundation stone is 
to be laid on the 15th inst. 

Though about ten days have elapsed since the operations were first 
commenced for opening the shaft at the Lund Hill colliery, it is expected 
that a month or more may eiapse before all the bodies can be recovered. 
The pit presents a busy scene, «a good number of workmen being employed 
in various occupations connected with the clearing of the shaft, and pre- 
paring for the recovery of the bodies, with all possible despatch, after an 
entrance is obtained into the mine. A number of the bodies will be found 
at the bottom of the shaft, having been brought there for the purpose of 
being sent out before the pit was sealed, if they do not (and it is thought 
probable by some) rise to the surface of the water in the shaft, after the 
water becomes lessened. The gentlemen who have undertaken the 
emptying of the pit, believing that when the water gets unroofed it is more 
thon probable that the body of gas which has been forced back by the 
water may escape, with a view to prevent another explosion, have 
issued peremptory orders against tie use of lights, and smoking, 
in the vicinity of the pit, as well as preventing persons from approach- 
ing the works. On Tuesday the 24th, when drawing commenced, the 
water was 60 ft. 6 in. in height; on Monday last, eight days after, it 
had decrease | about 14 feet. Since then, however, new buckets have been 
fitted up, and it is expected that a larger quantity will be daily drawn. 
Nearly £5,000 have been collected for the widows and orphans, and it is 
believed by another fortnight, at least, another £1,000 will be raised; 
and it is reported that a permanent relief fund will be formed for relieving 
the widows of colliers killed by accident, and for educating their children 
in accordance with a plan suggested by Mr. Joseph Locke, M.2., a native of 
Barnsley. = 

The usual monthly meeting of the committee of management of the 
Association for the Prevention of Steam-boiler Explosions was held on 
Tuesday at the office of the secretary, Mr. Henry Whitworth, 13, Corpora- 
tion-street, Manchester, when the chief inspector, Mr. R. B. Longridge, 
presented his monthly report, from which we have been furnished with the 
following extracts: —During the present month 406 firms have been visited, 
1,093 Boilers inspected (58 of these internally), and 59 engines indicated. 
The principal defects which have been observed in these boilers are as 
fullow, viz. :—Scven boilers dangerous from corrosion or fracture of plates; 
four ditto, from over pressure; seven injured in consequence of deticiency 
of water, but not considered dangerous; three water gauges inoperative ; 
eight satety. valves out of order. 

The report of the jury of the Paris Exhibition on the British woollen 
cloths has just been published. It says:—* The English woollen cloth 
trade is represented by but a small number of manufacturers. Far from 
imitating the example of the German manufacturers, who throng the galle- 
ries of the Exhibition, the great majority of the English makers have kept 
away. The British exhibition of woollen cloth is more remarkable for 
quality than for quauticty, and we can scarcely sufficiently admire some 
speciniens of the products of those splendid and large factovies of Leeds, of 
Cambridge, of Hudderstield, &¢ , whose immense labour satisfies not only 
the wants of the mother country, but those of the tifty-two islands, terri- 
tories, or kingdoms, which our neighbours possess in all parts of the world. 
The production of wool seems to have sensibly diminished in England ; 
and tue growers disdain to improve the fleeces of their flocks ; the English 
procure irom their colonies the raw material which they work up. In 
1516, England received from all her colonics 23,254 lb. of wool; in 1849, 
the Cape, the West ladies, and Australia sent 44,439,519 Ib., a..d, aceord- 
ing to the last publications of the Board of Trade, this amount was still 
further ine din the following years. Thus English manufacture has 
not halted in its onward mareh. If it is ent from the Palace of the 
Champs Elysées, it is beeause, accustomed as it has long been to find itself 
at the head of European industry, it does not care to multiply the proofs of 
ils power aud of its fecundity.” The medal of Honour has been awarded 
to Messrs. Pauson, Son and Martin of Leeds, and medals of the tirst-class 
to Messrs. J. and J, C. Wrigley and Co., Huddersfield; Messrs. Ilurgreave 
and Husseys, Leeds; and Messrs. IT. and J. Clark, Troubridge. The 
second-class medals were awarded to Messrs. J. and J. Crombie, Aber- 
deen; Messrs. Dickson and Laing, Hawick; Messrs. Hudson and Bous- 
field, Leeds; and Messrs. Braithwaite and Co., Kendall. It would appear 
that Leeds has maiatained its reputation as the best emporium for 
woollen cloths in the United Kingdom, 

Tie manufacturing markets, influenced by the elections, have been 
gradually improving, and a steady trade has been done throughout the 
latter part of the week, particularly at Manchester, where a fractional ad- 
vance has been realised on manufactured goods, he news of the pro- 
buble settlement of the China hostilities has had a good effect on the 
markets. 

Another fall has taken place in the price of wheat, and there now 
appears to be no doubt about cheap provisions for the people, and a full 
share oi employment. 
































Tue THAmes Sreamrve axp Lisnrerace Company, formed 
Jast summer for the purpose of introducing improvements in the 
goods trattic of the river, and which comiuienced operations on the 
Ist of January by taking over the business of Messrs Keen and 
Blake, have lately started a trial steam tugboat, of three feet draught, 
with engines by Messrs James Watt and Co. of 50-horse power. 
Iwo others are to be ready within a month, and they are expected 
to produce a great efiect in expediting tie movement of the heavy 
quantities of goods which now tnd their way to the Thames from 
the London and North-Western and Great Western Railways. 

Cuarnam Dockyarp.—The extensive alterations and improve- 
ments which are now in progress at Chatham dockyard will involve 
an outlay of upwards of £100,000, which sum will be included in the 
navy estimates for the present year. Among the most prominent of 
the works at that establishment is the re-construction of No. 2 dock, 
which is to be lengthened by 16v feet, and will be the largest dock at 
any of the public yards. The new granite slip recently completed is 
also to be lengthened by 60 feet, the cost of these undertakings being 
estimated at £59,000, The galvanised iron roof over No. 7 slip is to 
be lengthened 60 teet, at a cost of £3,000. In addition to the works 
mentioned the large double range of buildings has been completed 
and titted with machinery for cement mills. A large workshop, 240 
feet in length, has also been completed for the convicts. The old 
police-station has been taken down to give additional space for the 
enlargement of the docks, and a new station is in course of erection 
at the rear of the sawmills. The estimated sum required for the ex- 
t-nsion and improvementof Chatham dockyard for convict labour alone 
is £160,000, which does not include the ‘other undertakings now in 
progress. 

Tut Ant Teeascres PaLtace ar Mancuester.—The decora- 
tion of the great central hall of the Art Treasures Palace, at Manches- 
ter, has beeu entrusted to Mr. J. Grace, of Wigmore-street, London, 
the prevailing colours being maroon and gold. The walls are of a 
rich maroon, and the semi-circular roof, from the spring of the arch 
to the glazing, is in panels of an aerial grey, with a maroon- 
coloured marginal line round each. The purlins have a maroon line, 
broken at intervals with a rosette, and the external lines of the 
girders are bronze, the rivet-heads being gilt. The face of the 
girders will be relieved with gold and light bronze ornaments. The 
columns are bronze and gold, as also are the balustrades extending 
round the gallery. ‘The general effect is said to be very rich and 
eflective. The walls of the picture galleries are covered with a 
paper of light green, with an arabesque pattern in a deeper shade of 
the same colour. The roofs of these galleries will, in every respect 
as to decoration, correspond with that of the central hall. 
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THE APPLICATION OF SEWAGE 
TO AGRICULTURE.* 


By DuGaLp CaMPBELL. 


In consequence of the illness of one of the Fellows, I have been 
unexpectedly called upon by your Council to prepare the dis- 
course “On the Application of Sewage to Agriculture,” that had 
previously been announced for this evening. The short time 
which, under these circumstances, was at my disposal for the 
more minute consideration of the subject, together with the 
voluminous character of the papers, reports, and evidence con- 
nected with it, must serve as an excuse for any omission that 
may be apparent. 

As the general question of sewage disposition is at the present 
time one of official consideration, I shall confine myself to the 
subordinate question of its applicability to agriculture, and in 
doing so shall merely take a retrospective view of what has been 
achieved or attempted, without venturing to offer any suggestions 
of my own. 

The object which I have had before me is, in the first place, 
to attempt an exposition of the actual nature of the problem in- 
volved in the utilisation of sewage for agricultural purposes as it 
appears from achemical point of view. For this purpose I shall 
have to request your attention to some points of what may be 
termed the chemical history of sewage, in reference to its origin, 
alteration, and the various circumstances which increase or lessen 
the possibility of rendering it practically available for fertilising 
land. 

I shall then bring before you an account of the various sug- 
gestions that have been put forward for the purpose of solving 
this problem, and a statement of such data as may be serviceable 
for forming an opinion as to their respective merits. 

The chief element of the agricultural value of town sewage 
originates from the excrement, solid and liquid, of the popula- 
tion 

The value of these excretions as manure has been sufficiently 
pointed out by various chemists, and even previously they had 
long been in use, both in this country and on the Continent, but 
without any attempt that I can find to manufacture them into a 
more portable and less objectionable form than they are delivered 
by nature, until early in this century, when, in 1802, a person of 
the name of Estienne proposed to gather the excrements into 
tanks, to allow the liquid part to run off, and to dry the residue 
in the sun, either alone or mixed with lime. 

When this dry mass was stowed into sheds in heaps its tempe- 
rature rose to 212 deg. Fah.; afterwards it was crushed into a 
powder, which is stated to have been devoid of all smell, and not 
very bulky. I may state, in confirmation of this, that a few years 
afterwards Sir Humphrey Davy, in a lecture delivered to the Board 
of Agriculture, mentioned especially mixing quicklime with 
night svil, to deprive it of its disagreeable smell, and observed 
at the sume time that the Chinese, whom he considered to pos- 
sess livre practical knowledge of the use and application of 
manures than any other nation, are in the habit of mixing their 
nightsvil with one third of its weight of fat marl, make it into 
cakes, and dry it by exposure to the sun. “These cakes,” Sir 
Humphrey adds, “ we are informed by the French mis<ionaries, 
have no disagreeable smell, and form a common article of eom- 
merce of the empire.” 

After these suggestions on disinfecting night soil, and depriving 
it of odour, no further progress appears to have been made until 
as late as 1835, when M. Pottevin noticed the value of carbon, as 
an adjunct to marl, for disinfecting substances, and obtained a 
patent for the preparation of a powder containing charcoal for 
this purpose 

This suggestion of M. Pottevin’s, of using carbonaceous matters 
for the purpose of depriving substances of any objectionable 
odour, seems to have been followed by a great many persons who 
obtained patents for various methods of converting excreta and 
other refuse into manure. The principal differences consists in 
the methods of obtaining the carbonaceous matter for this pur- 
pose: in some cases carbonaceous residua from other operations 
was used, The first after M. Pottevin appears to have been the 
Count de Hompesch, in 1841, in which he proposes to grind up 
the carbonaccous residue from the retoris after distilling the 
oils, from clay, slate, asphalte, or minerals containing bitumen, 
and to mix this powder with animal or putrid matters, to form a 
most powerful manure without any smell. The Count observes 
that, when iron pyrites is present in the mineral, which would 
be the case were schist em) loyed, it is to be dissulved out of the 
powder with an acid previous to use. 

In 1842 Dominie Frick Albert proposed to collect the refuse 
from nearly every trade and manufacture, to mix it with animal 
excretion and charcoal for the purpose of making manure. 

In June, 1845, M. du Buisson distilled oils from bituminous 
matters, aud employed the carbonaceous resiiines from the retort 
mixed with the ammonical liquor from the distillate to absorb 
tresh or coagulated blood, or any other soft animal material, 
such as night soil or brains, or liquid, such as urine, by which 
the power of the manure is increased. 

In August, 1845, John Evans proposed to manufacture manure 
by collecting and mixing together every kind of animal refuse 
with urine and the refuse of a great many trades. hese sub- 
stances were to be treated under different circumstances with 



























different chemical agents, such as decoctions of oak, pyroligneous 
acid, sulphate of iron, alum, pyrolignite of iren, naphtha, mixed 
with asmall quantity of nitric acid, sulphuric acid, and magnesia. 

Karly in ls47 Mr. Edward Brown proposed to neutralise the 
odious and noxious gases emanating from feca! substances, so as 
to preserve thom for manure without injury to the public 
health by means of sulphate of iron, chlorides of sodium, iron, 
or manyancse, nitrates, sulphates, and chlorides of lead, copper, 

, and tin, pyroligneous acid, coal tar, or schistous and bitu- 
nous extracts; the fecal substances were to be mixed with an 
absorvent powder made by incinerating, in close vessels, coal or 
wood ashes aud earth, street, or road sweepings, sawdust, bone- 
dust, and the waste water of tan yards, cotton mills, &c. 

in May, 1857, Mr. William Bridges Adams and Mr. Robert 
Richardson proposed to construct, at railway stations, close 
cisterns of slate or metal, or other eligible material, into which 
the urine might drain, or to use chemicals for absorbing the vola- 
tile alkali and other guises. 

Edward Parker, in October, 1847, proposed to submit a 
veretable and mineral materials to the action of tire, 
and aizongst the things suggested are night soil and urine. 

Mr. James Young, now of Glasgow, in a paper read before the 
Manchester Literary and Philosophical Society in December, 
1547, euggested for deodorising cesspools the refuse of the 
chlorine cess, Which is principally chloride of manganese, and 
which he stated was at that time a useless product, one factory 
throwing away daily thirty-six tons of this solution of about 
sp. gr. 1,250 or 1,300. 

Mr. Ja-per eler Rogers, in 1848, proposed to prepare char- 
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coul from peat and combine it with animal excrement, for the 
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purpose of making an inodorous manure. 


* Read before the Chemical Society, April 6th. 





In 1849, M. Louis Napoleon Legras proposed to construct | in the excrement yearly will amount to 205 tons, which would have 


water-closets in such a manner as to separate and keep apart the 
solid feces from the liquid. This was afterwards to be deodorised 
and mixed with charcoal ground to a powder, or soot. 

Mr. Henry James Tarling, in 1850, manufactured manure with 
night soil and highly carbonised refuse tan as the disinfecting 
material. 

In June in the same year, Paul D’Angely deodorised every 
species of excreta by using a fluid composed of fresh bark, rue, or 
wild mint and sulphate of iron ; the fecal material was afterwards 
to be dried in a chamber and mixed with powdered peat charcoal. 

In 1850 James Hamilton Brown disinfected fecal and putrid 


matters by the addition of basic salts, such as subsulphate of | 


the protoxide of iron. A solid disinfecting agent, or one in a state 
of paste, was to be made by mixing “ some metallic salts with 
some cheap oleaginous material.” Chloride of calcium neutralised 
by gas liquor was to be employed likewise, or a lactiform liquid, 
made by mixing oil with water and some alkali. No carbonaceous 
matter appears to have been added ;_ but, in case filtration were 
necessary, preference is given to a filter formed of carbonaceous 
substances. It is also stated that more rapid and perfect clarifi- 
cation or decantation may be effected by means of any compound 
of alumina, but particularly the double sulphate of alumina and 
potash, or the impure sulphate of alumina, 

In 1852 Mr. William Armand Gilbee employed a decomposing 


powder, composed of molasses or the residues thereof, slacked | 


lime, sulphate of iron or zinc, and clayish magnesian earth, which 
was to serve the purpose of converting fecal matters into a 
manure fit for agricultural purposes. 

In 1854 Mr. John Thornton Herapath employed the coke of 
Boghead coal or Torbane mineral, either betore or after the 
aluminous ingredients are abstracted, for drying, deodorising, 
and absorbing urine, feces, &e. 

In October, of the same year, Mr. William White carbonised 
night soil or other animal refuse and fish in a close retort, and 
while in a state of incandescence introduced a quantity of potash 
or soda, then, after closing the mouth of the retort, the whole 
was exposed to a bright red heat for about an hour; a portion 
of the carbonaceous matter is said to combine with the nitrogen 
of the atmosphere which finds its way into the retort, forming 
cyanogen ; this unites with the base of the alkali employed. 


| The distillate is condensed in a solution of common salt or dilute 
| acid, added to the eyanic compound in the retort, and the whole 











afterwards mixed with such substances as dried night soil, super- 
phosphate of lime, common salt, wood ashes, dried blood, and 
soot. Disease, attacks of insects, or fungi on plants, are said to 
be prevented by a mixture of hydrate of lime, sulphate of alumina, 
sulphate of protoxide of iron, sulphate of magnesia, charcoal, pre- 
pared as above, biphosphate of lime, and chloride of sodium, 
together with the condensed volatile matters, and this is termed 
the “ plant preservative.” 

Mr. Alexander Macdougall, in February, 1856, proposed to 
subject night soil and a number of other animal matters to the 
joint action of heat and sulphurous acid; and, in July of the 
same year, Mr. James Alexander Manning manufactured a 
manure or fertilising agents from the waste of towns and other 
localities by subjecting fecal matters from privies and cesspools, 
and all animal excrements, stale urine, also the diluted or un- 
diluted urine from public urinals, railway stations and factories, 
together with other kinds of refuse to the action of sulphuric 
acid or distillation. 

Mr. Bridges Adams has, in a recent number of Tne ENcrnrer, 
discussed the possibility of dealing with the excrement of the 
population of London without allowing it to pass into the 
sewers. He considers that if, by a mechanical arrangement of 
water-closets, the feces and urine are collected apart, the latter 
muy be barrelled up and very profitably transported by rail to 
agricultural districts. 

He estimates the annual quantity of urine at 24,428 tons, but 
since urine contains 97 percent. of water, and only 1 per 
cent, phosphoric acid and nitrogenous substance, equivalent to 
only O°'7 per cent. ammonia, it would be necessary to use about 
30 tons, for the purpose of applying half a ewt. of ammonia to 
The cost of carriage for this quantity 20 miles beyond 
London would be about £2, whereas half a cewt. of ammonia 
can be bought for much less than £2, either as sulphate of 
ammonia or guano, and the cost of application to the land 
would be very considerably less than that of urine. 

To dispose of the feces Mr Adams suggests removal by carts 
from each heuse, and considers that it would be no difficult 
matter to distil them in gas retorts, to use the gas produced for 
lighting, and the residual charcoal as fuel. But Mr. Adams does 
not offer any suggestion as to means by which for this purpose 
the feces are to be dried and deprived of their water amounting 
to more than 7-10ths by weight. 

To compensate for the puritication by water Mr. Adams says, 
“In constructing closets without water the arrangement must 
be such as to separate the fluid from the solid by a diaphragm. 
To prevent a gaseous odour from arising two processes may be 
used—First, a chemical absorbent; and, secondly, an inch or 
two of fiuid oil tloating on the surface, through which both fluid 
and solid will pass, and be thus hermetically sealed. Probably 
a gulon of oil at about 3s. would be required once in three 
months. Ina family of twelve persons the total solid pr duce 
in three months would be about three feet. If made to fall into 
a cast-iron retort built into a furnace it would take scarcely any 
trouble, and only a few hours of a night, once in three months, 
destroy it, buruing the gas 


an acre. 














to burn a few coals and utterly 
evolved at the same time.” 

From this account of the various propositions that have been 
made for the trestment of excremental material, so as to render 
it of value to the farmer, it will be evident that the question has 
received considera'le attention among | i men. With re 
gard to the actual working of any one of these methods, I am 
not able to furnish any information, but the merits of the re- 


spective methods will readily be apparent to the chemist. 








I will now request your attention to the actual quantity and 
value of the manurial substances contained in human excretions, 
From a comparison of the results obtained by various obser- 
vers, Mr. Lawes and Dr, Gilbert have computed that the quan- 
tity of fecal and urinary excretions voided daily by a single in- 
dividual, contains on the average, 2 ounces of dry substance. Of 
this, one-fifth may be taken as equivalent to ammonia, another 
fifth as mineral substance, and the remaining three-fifths as or- 
The agricultural value of excremental mate- 
dths of dry solid, repre- 





ganic substance, 
rial is therefore to be sought in the 2- 
senting ammonia and mineral subs‘ances 





For the purpose of calculatiny the quantity of phosphoric acid 
in excremental material, I have taken a “Analysis of 
the Ash of Feces and of Urine,” published by Mr. Way, in the 
Jourml of the Royal Agricultural Society. According to those 
analysis the average quantity excreted daily by each individual is 
30°4 vrains. 

The quantity of potash calculated from the same analysis 
amounts to 21°7 grains daily for each individual. 

For a population of 10,000, therefore, the quantity of dry solid 
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a money value of £3,075 sterling. This estimate is made upon 
the assumption that the ammonia in excremental material is 
worth £73 per ton; the phosphoric acid £56 per ton; and the 
potash £70 per ton. 

I call attention to the amount of these three substances par- 
ticularly, because there is no question as to their agricultural 
value, provided they are to be procured in an available condi- 
tion, But in fixing a value upon manure the relation between 
its mass and the amount of these valuable ingredients must be 
taken into consideration. 

In the case of excremental material this cireumstance se- 
riously affects its value as manure, Thus, for instance, the 
quantity of water in fresh feces amounts, according to the ana- 
lysis of Berzelius and others, to upwards of 70 per cent., while 
that in urine amounts to 93 per cent. 

This constitutes the chief obstacle to the profitable use of ex- 
crement for agricultural purposes; for, although the gross 
amount of valuable substances contained in the excrement of a 
small population even may be very considerable, the separa- 
tion of the large amount of water would be too costly to admit 
of being practically carried out, and the admixture of absorbent 
substances would decrease the value per ton, while it augmented 
the cost of transport. 

However, under the system of sewers, which is now general 
in London, and which prevails more or less in most towns 
throughont this kingdom, this utilisation of excremental mate- 
rial in this manner is impossible on account of the large propor- 
tion of water with which it is blended in its passage into the 
sewers, and the profitable use of night soil as a manure, either in 
the natural state, or prepared by any of the methods already 
described, will be restricted to the immediate neighbourhood of 
those places where water closets are not in general use, 

This brings me to the consideration of the more especial 
subject of this discourse, viz., the utilisation of town sewage for 
agricultural purposes, 

The chief element of the manurial value of town sewage is the 
excremental material, and this, in the instance of London, with 
a population of 2,600,000, amounts annually to 53,393 tons of 
dry solid, which, as I have already shown, contains ingredients 
which give it a value of £15 per ton at least. 


The quantity of ammonia which this contains or is 


capable of producing is oe ee on +» 11,440 tons. 
The phosphoric acid a oe ee ° oe 839 ,, 
And the potash, &¢ +. os ee ee 1,331 ,, 





These three items make up a money value of about £836,834. 
In this estimate no account is taken of the suspended particles of 
animal substance, such as skin, hair, &c., which find their way 
into the sewers from various sources, and which I have myself 
found to represent a quantity of ammonia nearly equal to 0 4 per 
cent. of the dry solid residue obtained by evaporating sewage 
water. In addition to these substances, | may mention that the 
quantity of soda (NaQ), calculated from the same data, and orgi- 
nating from excreta, amounts annually to upwards of 2,000 
tons, 

It may be that materials of agricultural value flow into the 
sewers of London even at the present time from other sources, 
but as this would not be the case when the sanitary arrange- 
ments of the town shall have acquired a normal condition, 
no notice of such materials can be required for my present 
purpose. 

The cireumstances which operate in the opposite direction 
viz., in reducing the value of the sewage for agricultural purposes, 
consist chiefly in the admixture of the water consumed for 
household purposes, for some manufacturing operations, and 
also the rain falling upon the area drained by the sewers. 

The water supply being very unequal in different towns, the 
sewage will be proportionately different in concentration, and 
probably also in condition, since the sewage of towns where 
there is a copious supply of water issues from the mouths of the 
sewers for the most part fresh, while that of towns where 
the water supply is small, or the construction of the sewers de- 
fective, is always putrid, and contains the greater part of the 
nitrogen in the state of ammoniacal salts. 

In all towns in Great Britain which are supplied by water 
companies, the consumption is, in round numbers, from 12 to 20 
gallons daily for each individual, inclusive of wholesale con- 
sumers. The difference arises chiefly from the fact that in many 
places there are neither water closets nor sewers. 

Where the consumption per head is least, closets are used only 
by a few, and where the consumption is high closeta are almost 











univers: As instances of the actual quantities of water sup- 

plied in different towns, I may mention— 
Ashton-under-Lyne ee ee o gallons. 
PDuckinweld ., .. +. . § 
Buy... . 2 2 on fl eM 
Brizhton os ee ee ee -- 20 - 
Preston oe ee ee ee co BD a 
Edinburgh .. ws weet 5 vt 
Liverpoo - ee ee ee os = - 
Manchester .. o- ee ee eo 2 - 
Giasgow os ee ° ee ee 50 a 


Tn some towns in America the supply reaches as much as 100 
gallons per head daily. 

In 1854 the water supply of London averaged 20 gallons per 
head daily; at the present time it amounts to 32 gallons per 
head, the total amount supplied by the metropolitan water 
companies being 81 million gallons daily; in addition to this 
about 11 million gallons are obtained daily from the deep wells 
for brewing and other manufacturing purposes, a considerable 
amount of which ultimately passes into the sewers. Then there 
is the rain fall, which on the average amounts to about 25 
gallons per head daily, so that the total amount of water dis- 
posed of in London amounts to 167 millions daily, or 60,955 
million gallons yearly. 

Consequently, the 53,393 tons ef excremental substance pro- 
duced in the year will be distributed throughout a quantity of 
water which in round numbers may be fixed at 250 million tons, 
and one ton of excremental substance containing the constituents 
that have a money value of £15 will be distributed through a 
mass of liquid weighing 4,682 tons. Herein is the great difli- 
culty of deaiing with the sewage for agricultural purposes. 

The water itself will contain some substances of value as 
manure :—Nitric acid, organic substance, alkalies, amounting on 
the average to 5 grains KO in the gallon and to 1:0 grains NaO 
in the gallon, 





To be continued in our next. 


Couiuiers’ Revier Fuxp.—A meeting of colliers is announced to 
take place at Elsecar, for the purpose of taking steps for the forma- 
tion of a fund of this character, and there is every reason to believe 
that other meetings will follow for the same object In no place could 
the work be better commenced than in Elsecar, where every assistance 
for so praiseworthy an object wil doubtless be rendered by Earl 
Fitzwilliam, whose extensive collieries are in this district, and whose 
exertions to promote the social and moral condition of the great 
number of colliers employed by him are well known throughout the 
district. ee 
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DICKINSON’S IMPROVEMENTS IN ANCHORS. 


PaTENT DATED 26TH JuLy, 1856. 


G Ir AMA piece ; several apertures K, K, are cut through the 


h, h; the upper part i, i, of the chamber being secured to the lower 


parts by bolts. To the lower part g, g, is cast an inverted chamber 
or cistern j, j, fitted securely to the lower one | /; allowing a small 
space between them, so as to avoid friction when revolving, the 
longitudinal flutings cut in the outer surface tending to prevent the 
escape of the liquid between the surfaces. The chamber g, g, is 
divided into several parts by vertical partitions cast together in one 
bottom for the 
ole of 














of the liquid into the purifying chamber; 
sertures for expelling the muddy particles Ti 

















‘Tus invention is applicable to the class of anchors known as 
“swivel anchors,” and these improvements consist in forming and 
fitting the “togles” to the anchor arms by a 


arms at or nearly opposite to the heels of the “palms,” and 
which togles it has been usual to attach rigidly to the arms of the 
anchor. 


The anchor arms are formed by laying together laterally two | 


suitably shaped pieces of iron, having lumps of metal formed on 
their ends, and which Jumps are brought together and formed into 
“ Dutch” or “solid palms ;” but they may be constructed from two 
pieces of suitably shaped metal, having their points brought 
together, and to which the common palms may be fixed. The two 
lateral pieces of which the anchor arms are formed are placed 


sufliciently apart in the centre of their length to allow them to be | 


slipped in between the tenons formed on the “crown end” of the 


FEAUVEAU AND LEGRAND’'S APPARATUS FOR THE 
PURIFICATION, &e., OF GAS. 
PATENT DATED 28TH AuGusT, 1856, 
Tis invention consists in a peculiar arrangement of gas burners, and 
the use of a purifying or tiltering apparatus, which answers as a regu- 
lating apparatus also; the parts may, however, be used with advan 
tage apart from each other. 








The illustration represents a section of the whole apparatus, that is, 
the burner with the purifving and regulating reservoir attached, 
showing how the gas circulates in it) In carrying out this invention, 
it is only necessary to attach to the gas pipe, by serewing or other- 
wise, a short tube, such as that marked D), provided with a perforated 
plate, marked D1, and to secure this, by screwing it onto the body, 


marked B, containing a reservoir or receiver, the other end of which | 


shall have exit passages placed opposite to each other, from which 
the gas from the receiver will pass to the burners, A, A, which can 
thus be placed at corresponding angles, so as to cause their flames to 
cross each other, whereby is effected a more perfect combustion of the 
gas, and very great illuminating power obtained. By the adoption 
of the perforated plate Di, and the receiver or reservoir B, this im- 
provement in the combustion is obtained, combined with great eco- 
nomy, and a regulation of the amount of gas expended, which latter 
is etlected by increasing or diminishing the number and sizes of the 
perforations in the separation plate: ths perforated plate acting as a 
strainer or filterer to prevent extraneous particles or substances other 
than gas issuing with the flames from the mouth of the burner. 





WEBB'S IMPROVEMENTS IN RECLINING CHAIRS. 
PATENT DATED 25rn Aveust, 1856 
Tus invention relates chiefly to those reclining chairs with metal 
arms and backs, or back frames, though it may be applied to chairs with 
wooden back frames. It consists in lowering or altering the inclina- 
tion of the back, and retaining it in the desired position. 

Fig. 1 is a section of a chair with metal back frame and arms fitted 
with the apparatus for lowering and altering the inclination of the 
back ; and Fig. 2 isa plan of the seat frame, showing the spring catch 
used for fixing the back at the desired inclination. A, A, is the frame 
for the seat of the chair; B, B, standards for supporting the arms 
C, C; D, back frame; E, rod hinged to the back frame. This rod 
has holes a, a, formed in it, and passes through a slot 6 formed in 
frame A. Upon or under the central part A‘ of the seat frame is 
fixed aspring bolt F. H is a chain, connected at one end to the bolt 
and at the other to a pulley K. tixed on one end of a rod ; the other 
end of the rod is carried beyond the side seat frame of the chair, and 
has fitted on ita handle Il', By depressing the hancle, as shown at 





working joint. | 
These togles tare projections formed on the back of the anchor | 


; iese apertures are 
pped by valves m, which open inwardly by means of springs 
attached to them. The valves are shut by the action of the 








centrifugal force, when the apparatus is revolving a cer- 
tain velocity, and when revolving at a slower velocity the 
valves are opened, and the water escaping from the apparatus 
carries the mud along with it. The vertical shaft 4, /, is solid at the 
| lower end and hollow at the upper. 2, », are holes made through the 
shaft for the passage of the water which is escaping. The liquid runs 
| upward on its passage through the apparatus, and flows out over 
surface 0, 0, and falls into a round trough p, whence it is conveyed 
away. D, D, are diaphragms, laid over one another to separate th: 
upper chamber from the lower one. The diaplragms are for the 
filtering purpose, and may be composed of any suitable substance, 
and fastened within the chamber C by any mechanical contrivance ; 
they may be laid either directly over one another or a space may be 
left between them, and may be composed either of perforated metallic 
sheets, or metallic cloth of any required fineness, or of any other kind 
of tissue or felt materials ; or layers of sponges, woollen cloth, peb- 
bles, charcoal, porous stones, Kc. The perforated plates being 
punched with a taper punch are placed over each other, so as to have 
the projecting side underneath, and the holes must be perforated in 
radial lines over each channel for conveying the muddy particles to 
the circumference of the apparatus under the impulse of centrifugal 
force. until they meet the sides of the apparatus, which, being in- 
clined, conveys them to the bottom. 

Mode of Working.—A motion of about 1,000 to 1,300 revolutions 
per minute is imparted to the apparatus. The cock a is opened pro- 
portionate to the quantity and degree of purity require! The liquid 
conveyed by the pipe A enters the purifying cham! er, which it passes 
; through upwardly ; the liquid ascends very slowly during its passage 
iuto the lower part, so that itis exposed during 2 time to the action 
of the centrifugal force. The ascending speed is regulated by the 



































shank, and to which they are jointed by a stout lock pin or bolt 
passing through the whole, and upon which the arms swivel. i 

‘iv. 1 is a side elevation of one of the improved swivel togle 
anchors ; 2 is a plan the same; Fig. 3 is a back view of the 
anchor arms and swivel togles detached from the shank; Fig. 4 
is a plan of the crown end of the shank. A, the anchor shank; B, 
! the anchor arms; C, the palms or *“ flookes” of ditto; D, the two 
swivelling togles, one being attached to each arm by a transverse 
| pin, upon which they are at liberty to work backwards and forwards a | 
given distance; E, the anchor stock; F, the transverse locking boit 
or pin, which connects the arms and shank together, and upon which | 
the arms swivel or work; G, the middle tenon of the crown end | 
of the anchor shank, and which is stouterand longer than G> and G®, | 
the two side tenons or outer pieces; LH, the buoy-rope shackle, at- 
tached to the middle tenon by I, the buoy-rope shackle pia; KK, the | 
vable shackle. 











Fig. 2, the chain is wound round the pulley, and the bolt withdrawn, 
when if no pressure be applied the back will spring up to its full 
height. The person occupying the chair by depressing the handle 
| to withdraw the bolt and pressing against the back can regulate the 
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| opening of the stop-cock «, so that, by opening it more or less, the 
apparatus produces more or less puritied liquid. The devree of puriti- 
cation is in proportion to the time the liquid rema in the appa- 
ratus. Whilst the liquid is submitted to the centrifugal action, if it 
be perfectly pure or homogencous the particles would, under that 
action, be uniformly put in motion, and would not experience any 
displacement in their relative positions, being all carrivd in the same 
direction and in the sume manner by the rotary motion; but if the 
liquid contains in suspension solid particles of different specitic gravi- 
ties to the liquid ones, the effect of the motion will be to throw off far- 
ther towards the circumference the heavier particles, whilst the lighter 
ones are retained nearer the axis of the apparatus. ‘This double motion, 
owing to the centrifugal force acting on particles of different specitic 
gravities, combined with ascending motion, regulated by the degree 
of opening of the cock a, to effect the result of carrying the lighter 
particles to the upper part of the apparatus axis, and to draw off the 
avier ones towards the lower part, which is the remotest from the 
axis, the mud gathers in this lower and remotest part; it is precipi- 
tated and forms a deposit, whilst the purified particles of the liquid 
are poured ont in the cistern above the apparatus. If the rotary 
| motion of the apparatus is slackened during a very sliort time the 
| mud valves open, through the pressure of the springs, allowing the 
muddy deposit to run otf, expelled by the upper water and the re- 
maining centrifugal force of the apparatus during the emptying pro- 
cess, - soon as the apparatus resumes its speed, the more intense 
er ee a : : erry action of the centrifugal force upon the valves shuts them up, and 
sen enh a he sg When tassel betel then it will | Tetains them so till the rotary motion is again slacken To work 
be necessary to connect them to the standards B, B by hinges to the apparatus more edventageoemy ts te have its ieee? Pherae 

pag 4 . ne ae re at slackened at intervals, and then the motion restored to its normal 
allow of the rising and falling of the back. speed. It is presumed that the diaphragms may generally be dis- 
pensed with; they are introduced into this apparatus only in order to 
obtain purifving liquids as far as possible. When the filtering 
diaphragms are used, the liquids tend to run through thea: upwardly, 
whilst the muddy particles slide on their surface tending to diverge 
from the axis towards the sides where they collect. In the apparatus 
provided with filtering diaphragms, the weight of the liquid in the 
reservoir forces the water or other liquid through the diaphragms, 
and by the action of the centrifugal force the inner surface of the 
purifying chamber is continuously cleaned from the muddy particles 
that would otherwise adhere to it. This purifying apparatus is but a 
mechanical filter, which has the property of being continuously self- 





























CADIAT’S APPLICATION OF CENTRIFUGAL FORCE 
FOR PURIFYING LIQUIDS. 
PaTENT DATED 4TH AvGusT, 1856. 


Tus invention consists in the use of a centrifugal apparatus for 
purifying liquids, more especially water. The apparatus may be 
either simple, the operation being produced solely by centrifugal 
action, or it may be combined with straining apparatus, the operation 
being then performed by such combined action ; in the latter case the 


liquid is at once submitted to the centrifugal action, and forced | cleansing. 
through suitable straining or filtering substances. The cleaning of , ——————————— 





| the filtering substane-s or organs, and throwing out of the muddy 
| particles which have been collected in the filtering process, are 
etlected without stopping the apparatus. 

The illustration shows a vertical section of the apparatus. The 
water or other liquid is conveyed into the rotating chamber by a pipe 
A, which enters on the under side. This pipe conveys the liquid to 
the filtering apparatus from the reservoir above, and has a stop-cock 
a for regulating the supply of the liquid; B is the foundation plate ; 
o, the support or bearing of the rotating shaft; ff, the cistern, into 
which enters the pipe A; this cistern feeds the purifying apparatus, 
| but its chief object is to relieve the pivot of the heavy weight of the 
purifying chamber and the liquid it contains. The liquid is enclosed 
within it, exerting a pressure under the purifyer, which, balancing 
| the weight of the purifyer, prevents the friction of the pivot upon its 


New Tvurkisu STEAM Navication Co.—A large steam navigation 
company has just been formed, in which almost all the wealthy 
Pashas and the principal firms of Galata are interested. It is intended 
to connect with Constantinople by regular steamers not only all 
the Black Sea ports, but also those of the Mediteranean as far west 
as Genoa. The advantages this company will enjoy from the 
Government are such that its steamers will probably be able to eom- 
pete successfully not only with the existing lines, but also with those 
about to be established by the far-famed Russian company of Captain 
Arkan, which as yet is coming but very slowly into real life. Ten 
steamers will be ordered in England immediately, some of which will 
be for this company, and some will serve to complete the steam fleet 
the Turks are allowed by treaty to maintain in the Black Sea. Mr. 
A. Baltazzi, of the tirm of Emmanuel Baltazzi, of Constantinople, is 
at present in London, to order these steamers. 


bearing. C, C, the purifying chamber, which is composed of two 
pieces, the lower part being cast in a single piece with the vertical shaft 
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MABIE’S MACHINERY FOR MOWING AND REAPING. 


PATENT DATED 23RD JULY, 1856. 


Fic.t. 











Tuts is an American invention, the object of which ts to imp-ove the 
construction of mowing and reaping machines, so as to place them 
more completely under the command of the attendant than hitherto, 
and also to render the draft more easy, and the acting parts less liable 
to clog. 

Fig. 1 represents a side elevation, and Fig. 2 is a plan of the im- 
proved machine; Fig. 3 represents a plan and side view of one of the 
supports or guard fingers under the sickles ; Fig. 4 shows in plan and 
edge view one of the guides over the sickle bar; Fig. 5 shows the 
upper side of a portion of the sickle bar with the knives applied to it, 
suitable for mowing or reaping ; and Fig. 6 represents another kind 
of knife applicable for mowing in certain situations. 

The frame, A, of the machine is formed of timbers securely bolted 
together. The main cross timber A carries the supports and guides 
of the sickle bar, and also the principal timbers composing the frame. 
A' is a bar starting from the end of the cross piece A, and extending 
diagonally to the rear of the machine, while A? starts from the other 
end of the cross piece A, and carries the axle of the small running 
wheel C. Another piece Ais strongly bolted to A, A!, and A‘, and 
carries the main axle 4, the small axle c, and the gearing of the ma- 
chine, The piece A‘ starts from A‘, and bearing upon the timber Aj, 
extends to the rear of the machine between the extremities of A}, and 
A: The whole of this framing is fastened together by means of cross 
pieces and cross ties, A‘, A®, A’. The arrangement of these pieces, it 
will be seen, is such as to leave an open space behind the sickle bar 
when the machine is to be used for mowing. When, however, it is 
used for reaping, the space is covered by aremovable platform, fastened 
without bolts or screws to the framing, which platform receives the 
cut grain upon it. From this machine the grain is discharged by one 
of the attendants, called the “forker,” upon the earth, in portions 
suitable for binding up into sheaves. The framing is carried by two 
wheels B and C, set at opposite sides of the machine. The main wheel 
B has flanges on its periphery to prevent it from slipping on the 
ground, and the other wheel C, which is of less diameter, and is ad- 
justable, is placed, with reference to the equilibrium of the machine, 
more or less to the front or rear of the machine. The wheel B runs 
outside the framing, and is mounted loosely on the tixed axle J, 
which projects from the framing. To the wheel B is bolted a spur 
wheel D, which gears into a spur pinion E keyed to the shaft ¢. 
To permit of the disengagement of these wheels, the wheel B is 
made to slide laterally on its axle, it Leing secured thereto by 
a linch-pin. On the shaft ¢ is a bevel wheel F, which gears into 
and drives a bevel pinion G, fixed on a shaft g, carried by the 
timber A*, The forward end of the shaft y terminates in a crank, to 
which a connecting rod II is attached. The other end of this 
rod hooks into the sickle bar I, and communicates a reciprocating 
endway motion thereto. This bar I is made of iron, about one inch 
broad by a quarter of an inch deep, and to its under face are rivetted 
the sickle blades or knives, as indicated by Figs. 5 and 6, which 
blades vary in construction according to the work to be done. 
Those for reaping it is preferred to make shorter, and sloping on the 
top, and to cut them like a file, that they may act like a saw upon the 
grain. This kind may also be used for mowing when the grass is 
hard and dry ; but when the grass is fine and soft it is preferred to 
make the blades a trifle longer, and with knife edges, as indicated by 




















Fig G6. It will be seen that the blades or knives are so placed on the 
sickle bar as to permit of their cutting before and behind that bar ; 
any fibres of grain or grass that may fall between the sickle bar and 
the finger bar A cannot, therefore, fail to be severed. The sickle bar is 
sustained by the supports or guard fingers, and held to its place by 
guides on the top, fastened to the transverse timber A; its two ends 
are caught in cast-iron shoes L, K, fastened to the cross timber A, 
and to the two ends of the sickle bar are fastened small flat pieces of 
iron to clear the grooves in the shoes L and K of anything which 
may lodge in them and clog the bar in its action. For each blade of the 
sickle bar there is a support or guard finger. These tingers are formed 
of two parts rivetted together, as shown at Fig. 3. The foremost part 
of the guard finger serves to break and repel obstacles, and the back 
part is fastened by screws to the cross timber A. These tinger guards 
are so shaped that when fixed they break joint with each other, and 
form on the under side of the cross bar A a continuous covering; the 
upper parts form guides for the sickle blades to work in. It is im- 
portant to observe that the form of the guards offers a great advantage 
in holding the grain at the moment it comes under the action of the 
sickle, also that the taper part of these tinger guards covered by the 
sickle bar is scalloped at each sile, and there provided with cham- 
fered edges to aid the back-cut action of the knives, by which any 
weeds or straw that might get entangled between the fingers will be 
released, and the implement be preserved from clogging. On the 
front and right corner of the frame is fixed a cast-iron shoe O, like 
the shoe K, and through K and the other cast-iron shoe O, passes 
a long bolt 0. This bolt serves to connect the framing with a piece 
P, which is a coupling or reach between the machine and _ the 
draught pole Q. Bolted to the pipe P is a bracket, which is 
jointed to a bracket aflixed to the draught pole Q. Below this 
hinged bracket is a turnplate, provided with horns, which carry 
a castor wheel R. A swivel pin r secures this plate to the bracket, 
and permits of the castor roller following the movements of the team 
by which the machine is actuated. When mowing rough ground 
this wheel may be dispensed with, the draught pole being fastened to 
the machine in any ordinary manner. — It will be seen from the fore- 
| going explanation that the line of draught in this improved arrange- 
ment of reaper lies between the driving wheel and the cutters, and 
the creation of a side draught is to a considerable extent, if not 
wholly, avoided. Upon the left-hand side of the machine is attached 
an upright piece 8, which carries a bar U pierced with holes to receive 
| one end of the reel shaft V, and on the right-hand side of the machine 

is a bar X, similarly provided with holes for carrying the other end 

of the reel shaft. By means of these holes the position of the reel 

with respect to the sickle may be regulated. Keyed to the reel shaft 

isa band pulley y, which receives a cord from a similar pulley keyed 

to the shaft ¢. This cord being crossed turns the reel in the direction of 

the arrow (Fig. 1), and bends the grain or grass towards the machine 

ready to be cut, and after it is cut lays it on the platform in the rear 
| of the sickle bar. ‘T is a standard with holes in it towards the top to 
| receive a pin or staple, by which the adjacent lever Z is held at any 
| required height or position. This lever is at its forward end, and also 
| near the middle of its length, fastened tothe piece P. By raising the 
| lever on the standard T, or dropping it, the sickle bar and forward end 
| of the machine will be raised or lowered, as may be found desirable, to 
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enable the machine to follow the surface of the soil. The sickle bar 
can also by this means be suddenly raised to pass over a stone or other 
obstruction that may present itself in the track of the machine. 
Immediately over the driving wheel B is fixed the driver's seat, as 
shown by Figs. 1, 2, 3,in an oblique position, and in close proximity 
to the handle of the lever Z. By placing the seat above this wheel 
the balance of the implement is preserved, the driver will also have 
within reach the means of controlling the action of the machine, and 
be well placed for guiding the team which draws it. To preserve 
this balance of the parts when a lighter or heavier man is attending 
the machine is the object of making the small running wheel C 
adjustable, as before mentioned. A standard 5, surmounted by a 
breast piece 6, serves to support the man who clears the grain from 
the platform as it is cut. This he discharges to the right and rear of 
the machine by the use of a fork, and in such a position that it will 
not interfere with the team in its next course around the field. At 
the left-hand side of the machine, and somewhat in advance thereof, 
is placed a dividing plate 7, which is intended to divide the grain or 
grass to be cut from that which is to remain standing. The shoe L, 
which is a part of the divider, is made of cast-iron, and is hollow 
outside, so as to prevent the clogging at the end of the sickle. 

In mowing, the platform is to be removed, the grass then falls as 
it is cut over the sickle bar in a fair position for drying. When in 
action the machine turns to the left around the field, thus always 
presenting the left side to the standing crop. 


MOZARD'S IMPROVEMENTS IN MINERS’ LAMPS, 
PATENT DATED 3xvD SerTeMBER, 1856. 


Tue object of this invention is to construct miners’ lamps so that the 
upper parts of the lamps being screwed on to the lower part or vil 
vessel those upper parts cannot be unscrewed without acting on the 
wick of the lamp and drawing it into the wick tube, so as to extin- 
guish the flame; hence, a man using such a lamp cannot obtain a 
light by opening the lamp. 














Fig. 1 is a vertical section of a miners’ lamp arranged so that the 
gauze shade and parts connected therewith cannot be removed from 
the lamp without drawing the wick into the wick tube and extin- 
guishing the flame. a is the body of the oil vessel, and 4 is the 
top thereof, on which is formed the screw 6! for receiving the ring ¢, 
to which the shade of the lamp is attached. Fig. 2 shows an under- 
side view of the part 4, with other parts connected with it. disa 
spring catch or trigger, which projects up through the slot 4? in the 
top of the oil vessel, and is formed at the end of the curved wire di, 
which slides through a hole in the support 6°, and has coiled round it 
the spiral spring e. The end of the wire di is bent up, and acts on 
the arm /'!, at the end of the axis f, which is supported by projections 
b4, b', trom the top of the oil vessel 4, and has coiled round its further 
end the spring /%} gis a claw tixed on the axis /, and acting so as 
to draw the wick into the wick tube when the ring c is unscrewed; h 
is the snufling wire. The action of the apparatus is as follows :—On 
the under side of the ring ¢ are three or more projections c!, cl, 
which, when the ring ¢ is screwed on, pass over the catch d, for the 
incline sides of the projections come in contact with the inclined 
side of the catch, so as to press it down, and it is permitted to descend 
by the yielding of the supporting spring 05; but when the ring ¢ is 
unscrewed, the straight sides of the projections c! come in contact 
with the straight side of the catch d, which is thus drawn forward 
until its inclined end comes in contact with the end of the slot 5%, and 
during this motion the end of the wire di acts on the arm /', on the 
axis /, which is thus caused to make a partial revolution, and the 
claw g enters the wick and draws it partially and completely into the 
wick tube; as the unscrewing of the ring ¢ is continued, the catch d 
descends, and is then brought back by the spring ¢ to its starting 
point, at the same time the claw g is brought back by the spring fa; 
and to the wick rising with the claw spring points may be used, but 
this is not found essential in practice. When, by further unscrewing 
the ring c, another projection c! is brought up to the catch d, the 
operation is repeated, and so on, until the light is extinguished. The 
illustration also shows the improvements in the arrangement of the 
upper part or shade of the lamp. 1 isa strong glass tube, placed 
opposite the flame; o is a cylinder of wire gauze, placed above it and 
ae with gauze both at the top and bottom. Through the centre of 
the bottom of this gauze cylinder a metal chimney p passes, its upper 
end being only a short distance from the top. ‘The chimney renders 
it impossible that the flame should be blown through the wire gauze, 
as is now sometimes done. Fig, 3 shows a plan and elevation of the 
wick tube. 





New Cope or Marine SiGNats.—The committee appointed by 
the Board of Trade to inquire into the subject of a code of signals to 
be used at sea have reported the result of that inquiry. A table is 
subjoined to the report which shows the number of distinct signals 
which ten or more flags are capable of making by permutation, forming 
hoists of two to four signals at a time in one place. It shows that 
eighteen flags will be requisite to give the number of signals necessary 
—i.e., 70,000, with power of extension to 78,642, each signal consist- 
ing of a minimum hoist of 4 flags. A signal book accompanies the report. 
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INSTITUTION OF CIVIL ENGINEERS. 
ABSTRACT OF DISCUSSION ON MR, ARMSTRONG'S PAPER ON 

“HIGH-SPEED STEAM NAVIGATION, ANDON THE RELATIVE 

EFFICIENCY OF ‘THE SCREW PROPELLER AND PADDLE- 

WHEEL."* 

In opening the discussion it was remarked that the author of the 
paper had used the terms “ power,” “force,” and “ resistance,” 1n- 
correctly. Power was the force developed in a given time, 
and consisted of two elements—force, and the space moved over. 
All naval constructors agreed that the resistance and the 
moving forces varied as the square of the velocity ; and in 
calculating the resistance, or force necessary to propel the vessel, 
they had always taken the area of the largest, or main section, 
as the principal element. Now, if the resistance was as the 
square of the velocity, then the horse-power expended, multiplied 
into any number of square feet of main section, must, asa mere 
mathematical rule, be as the cube 

It was contended that tle tabular statements which the 
author had brought forward, in support of what he termed ‘‘ the 
square theory,” rather showed a more perfect accordance with 
the ordinary, or“ cube rule.” It was argued that the shape and 
lines of a ship could not be disregarded, as had been imagined, 


and that the specd did not depend alone on the quantity of 


horse-power put into a vessel. Four timber ships of the same 
dimensions, the same displacement, the same horse power 
and engines, all made by one firm, were instanced In these 
cases the four vessels had different lines, being constructed by 
ditferent builders. The result was, upon a run of sixteen miles, 
that their several speeds were 12!, 12, under 11, and some- 
thing between 10 and 11 miles per hour. 

A steam veszel, constructed to go both ways, but built with 
one fine end, and the other less fine, as an experiment, went 
fully a knot faster ong way than the other, although the mid=hip 
section and the horse power were necessarily identical at all 
This showed that there was something more than 


times. 
For upwards 


engineering in the construction of a steam-vessel 
of twenty years a few experiments hed been want d to deter: 
mine how inuch force it took to drag a vessel of a given shape 
anda given size through the water at aviven speed. It was 
suggested that the Government should institnte a series of ex- 
periments for this purpose, and that the Duke of Wel 
should be towed by several steamers with arope, at spe ed 
6, 74, and 10 knots per hour, and the draz upon the rope be 
ascertained by means of & dynamometer, A similar series of 
experiments with such a vessel as her Majesty's yacht would 
give reanits from two totally different classes of ships, and such 
experiments would do much more for the science of naval a: chitee- 
ture than the mere construction of empirical formule, 

It was remarked that a series of trials made in 1552, on board 
H.M.S. Desperate of 1,037 tons burthen, and 400 nomin il horse- 
power, confirmed in a remarkable degree the usually received 
theory that the velocity « f the ship varied as the cube root of 
the power, and not as the square root The results of these 
trials, expressed in a tubular form, where as follows ; 












, | Judicated Speed in 
stial. ii. r. Il . 
No. 1, with 4 boilers and 4 cylinders £059 ts v5 
No, 2, with 3 boilers and 4 cylinders 
expansively os ee oe 42°32 5 
No. 3, with 2 boilers aud 4 cylinders 
63°37 V'a0 


expansively oe ee +e 
No. 4, with | boiler and 2 cylinders 
expansivery . * * ~ . we 

In these trials with the Desperate the expenditure of hand- 
jicked Welsh coal, per indicated H.P. per hour, was never 
cae than 4:4 Ib, nor higher than 5) Ib. on any of the experi- 
ments, the better and lowest result being obtained when a single 
boiler was employed, four being the whole number. ‘The figure 
4:4 lb. might be taken as the fair expenditure per indicated 
H.P. per hour of the engines in question, at their fullest work, 
with clean Welsh coal, urged to a rate of combustion of about 
18 Ib. per square foot of grate per hour. 

To show the importance of the lines of a ship as regarded 
speed, it was stated that H.M.S. Rifleman, which with 345 indi- 
cated H.P. only attained a speed of 8-09 knots per hour, when 
her stern lines were altered maintained a speed of ¥$ knots, 
with 867 indicated H.P., and when this was reduced to 1838 in- 
dicated H.P., the speed was 8 01 knots. Again, H.M.S Teazer 
originally required 176 indicated H.P, to attain the speed of 6 31 
knots: but with reduced engines, working to 128 indicated H.P., 
after the stern lines had been made finer, the increased speed of 
768 knots was attained. H.M.S. Bann and Brune, fitted witha 
rudder at each end, were found to have a greater speed when 
going ahead than when going astern, at full power, the indi- 
cated horse power being the same in both eases, Experimental 
trials with H.M.S. Dwarf showed that the speed could be 
reduced to less than one half by tilling up, or doubling upon her 
stern lines; and the original speed could be again restored by re- 
moving the doubling—the indicated horse power being in both 
cases the same, 

It was argued that frictional resistance was increased in pro- 
portion to the increased immersed surface of hull. Estimat- 
ing the dynamic duty of vessels by the generally received law— 
_¥* P4_ it was believed that there wasa limit to the advan- 
Ind. H.P. 
tageous increase of the length in proportion to the beam. Vessels 
which had produced the highest index number of dynamic duty 
by the above law had been found invariably to have curved 
sides, 

With regard to the proportion between the power and the 
speed, it was stated that H.M.S. Minx, when propelled by 
$1°6 indicated H.P., attained the specd of 4°51 knots per hour, 
but to propel the vessel at 914 knots required 254 indicated 
H.P., or nearly as the cube of the speed. ‘The same rule had 
been found to obtain with H.M.S. Banshee, which had been 
adapted for different services, requiring a variation of speed 
from 12 knots to 16 knots. The speed of vessels which had 
been long ona foreign station was frequently reduced as much 
as 20 per cent. during the period of comuuission, chiefly in con- 
sequence of the foulness of the bottom, 

With reference to the relative efliciency of the screw propeller 
and the paddle-wheel, it was stated that the highest index 
number of dynamic duty, and the highest ratio of effective to 
indicated power, were produced by the screw propeller. 

It was shown, that resistance by friction between the water 
and the sides of tha vessel in such a ship as the Rattler would 
amount to about 170 H.P. at a speed of 10 knots per hour. 

Trials with the Retribution paddle-wheel sieamer, ot 1,800 
tons burthen, in July, 1850, sh wed that with four boilers, and 
1,092 indicated H.P., a speed of 10°4 knots per hour was attained, 
whilst with one boiler worked at the highest grade of expansion, 
and 226 indicated H.P., the speed was 622 knots. With a 
totally different class of vessel, one of the paddle-wheel mail 
boats between Dover and Calais, with two boilers, worked to 


16032 . ait 





® This discussion occupied three evenings, viz., 17th, 24th, and 31st 
March; on which occasiony Mr. Stephenson, Mr, Locke, and Mr, Bidder 
successively presided. 
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ndicated H.P., aspeed of 13-16 knots per 
nilst with one boiler, and 158 H P., the 
speed was 86 knots. With H.M.S. Desperate, a screw-steamer, 
before referred to, with two boilers, a spe ed of 10 76 knots was 
attained with 891 indicated H.P., whilst with one boiler the 
speed was 8°78 knots, with 391 indicated H.P. ; 
With regard to measuring the power by the quantity of coals | 
burnt, the trials with the Retribution were referred to, and two | 
indicator diagrams were shown, by which it appeared that the 
quantity of steam per indicated horse power was 6°5 cubic feet 
in one case, Where expansion was adopted, and 11 cubic feet in 
the other, where as much steam was put into the engines as was 
possible. The boiler surface in the former case was 7 superficial 
feet per indicated H.P., and 6 superficial feet in the latter—but 
the former burnt 50 per cent. more coal. With the Desperate, 
5 Ib. of coal were burnt per indicated H.P. when four boilers 
and four engines were worked, aud 8 1b. when two boilers were 
worked expansively, It was asserted that nine-tenths of the 
advantage of working steam expansively resulted from the 
reduced expenditure of power, with, of course, a diminished 


full power, and 533 i 
hour was realised, wl 


8 eed, 

; With a view of showing the influence of form on the speed, it 
was stated that the Dart, a London aud Margate steam-boat, 
orizinally constructed like a sailing ship, had a new bow added, 
by whieh her speed was improved 10 per ceut. In the Magnet, 
the orivinal bow was at an angle of 42°; this was altered to 23°, 
when the speed was increased from 10°02 knots to 11°75 knots 
per hour, or nearly 30 per cent. A recent instance was that of 
the Flying Vish, one of the larger class of Government despatch 
boats. This vessel, with 1,166 indicated H.P., only attained a 
speed of 11°73 knots. When, however, an elongated bow, 18 
feet in length, was added, so as to divide the water more freely, 
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the form of the ship ought to be made suitable to the power in- 





the speed was increased to 12°53 knots per hour, and making 
allowance for the propelling power beiug increased 100 indi- 
cated ILP., the performance was better in the ratio of 7 to 6. 
By lessening the resistance the screw became a better propeller, 
“In the tables brought forward by the author, it was assumed 
that the sume co-eflicient applied to all forms and kinds of 
vessels, Now, it was well known that for every vessel a different 
unt was Mece-Ssary. Thus, for H.M.’s yacht the Fairy, 

tent was 700, whilst for the Himalaya it was 1,200, 
and yet these two had been treated by the author as identical. 
Experience had shown, in all cases, that the resistance was 
nearly as the cube of the velocity, and that when a proper co- 
eflicient was adopted, the speed might readily be calculated to 






within a quarter of a knot. 

A comparison oz the actual speed of two ships belonging to 
the Peninsular and Oriental Company, the Candia and the Pera, 
with the speeds caleulated by two of the rules given in the 
course of the discussion, showed the following results :— 


CANDIA, PERA, 


ERROR, ERROR. 
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It had been determined by mathematicians of the highest 
standing, that the resistance was as the square, and the power as 
the cube; and it was, therefore, contended that it was useless to 
diseuss whether the actual friction was as the square of the velo- 
city, and whether the resistance toa body moving in water was also 
as the square. he theory of rivers, and the movement of water 
in pipes, both showed that allowance must be made for the 
resistance due to friction. It was calculated that the Himalaya 
had an immersed surface of 18,000 square feet, and that this, at 
a velocity of from 13 knots to 15 knots per hour, would absorb 
$00 indicated H.P., supposing that the bottom was perfectly 
clean and free from barnacles, &c. It was easy to contrive a 
formula which should give results nearly agreeing with the actual 
facts at some one point over along range of figures ; and the 
error was less apparent when the actual and calculated veloci- 
ties were compared than when the power was taken into account, 
as a variation of only 7 or 8 per cent. in the former case would 
cause a difference in the latter of 25 or 30 per cent. 

It was argued that nothing required greater care, knowledge, 
and skill, than the conduct of experiments on the friction of 
bodies moving in water. A large series of experiments of this 
kind, which had gained for their author adinission into the 
Royal Seciety, had been found to be incagable of analysis. The 
size of the vessel, and particularly its length, were undoubtedly 
of great importance for ocean navigation, as the vessel then 
acquired sufficient momentum to overcome the irregularities 
and undulations of the surface of the sea, which it must en- 
counter. 

It was remarked that in experiments to ascertain the resis- 
tance of bodies passing through fluids, and the amount of steam 
power necessary to overcome that resistance, it was proper to 
separate the different parts of the experiment, and to confine 
one experiment to the variations of one element alone. It was | 
believed that, up to the present time, there had not beena 
sufficient number of experiments to determine the relation of 
the resistance to the velocity, and that any authoritative series 
of experiments on this point could not fail to be of great value 
to science. 

With regard to the serew propeller, it was remarked that 
there were several causes tending to inefficiency. One of these 
was the “slip,” the screw not holding its place as if the water 
were a solid medium. The “slip” varied according to the pitch 
of the screw, or the angle at which the blades were fixed with 
respect to the axis; it being greatest where the water was carried 
round by the screw, It was suggested that two extreme cases 
might be taken, the one where the planes of the fans, or blades, 
all passed through the axis, producing rotary “slip,” and the 
other where there was no rotation, but a dise surface was moved 
in the direction of the spindle, causing longitudinal slip. A 
combination of these two might then be made, so as to give the 
minimum amount of slip, Another cause of inefficiency was 








friction, which, considering the speed at which the screw was 
made to revolve, must be considerable. 


tended to be applied. When tried on the 3rd July, the follow- 
ing results were obtained :— 





Revolutions Indicated Speed in 
per minute H.P knots, 
With full power .. .- 744 110606 .. .. 11603 
Ses pelea a, ee 877° 11 201 
5 oo OO a co OH oe oe 9923 


Thus, when the power was doubled, there was only an increase 
of speed of 18 knot. She was then fitted with a temporary 
bow, to give a finer entrance, and again tried on the 16th Sep- 
tember, with the following results :— 

Revolutions Indicated Speed in 
per minute. H.P. 
With full power .. 2. 77 ee oe 1309" 
» F » oF oe GB oo wo 91872 
me 4 ” co oe GB wc op HONS .. 
Thus doubling the power, with the false bow, gave an increase 
of speed of 2452 knots, or just what was due to the cube of 
the extra power exerted. With the temporary bow, no increase 
of speed was obtained at half and three-quarter power, whilst 
at full power nearly 1 knot extra was obtained. In these trials 
it was proved that there was considerably mere resistance 
offered by the water to the blades of a screw, when set at an 
inclination towards the ship, than when at right angles with the 
screw shaft. The ecrew of the Flying Fish had two sets of 
blades, one set being at right angles with the shaft in the ordi- 
nary way, and the otlier at an angle of about 18° to the ship. 
In the fitst case the pitch was 20 feet 6 inches, the number of 
tevolutions 754 per minute, and the indicated H.P. 1281°8; 
Whilst in the latter the pitch was only 16 feet, the number 
of revolutions 773 per minute, and the indicated H.P. 1265 
giving a result slightly in favour of straight blades. It 
was stated, that the steam-ship Dane of 40 H.P. and 
500 tons measurement, had originally a screw of 10 feet 
6 inches diameter, and 18 feet pitch, with three blades, 
each with three feet 4 inches wide at the point, and 1 foot 10 
inches at the root, when the speed obtained was 85 knots per 
hour. When ascrew with two blades was applied, of the same 
diameter and pitch, but the points only 9 inches wide, and 3 feet 
at the root, the speed was 8°675 knots, all the circumstances 
being alike, excepting that the the two bladed screw made 6 
revolutions per minute more,—partly due to the diminished 
friction and tv the increased speed of the vessel The screw of 
the steam-ship Augusta, of 60 H.P., was 5 teet 6 inches diameter, 
and was originally 11 feet 3 inches pitch, when the number of 
revolutions was 110, and the speed was 67355 knots. When the 
pitch was altered to 10 feet 3 inches, the speed was increased to 
79 knots, the number of revolutions and all the other circum- 
stances being the same. 

A series of observations made during the running of the 
vessels belonging to the Chester and Holyhead Railway Company, 
between Holyhead and Kingstown, was referred to; and it was 
stated that these vessels—the Anglia, Cambria, Scotia, and 
Hibernia—were built expressly for speed, which was to remain 
constant, the variations of wind and tide being met by increased 
power, The distance between the two ports was about 63 miles, 
und this it was proposed to traverse in three hours. As an 
instance of the want of uniformity in the practice of different 
ship-builders and engineers, it was mentioned that “the vessels 
proposed (to fulfil these requirements) differed in displacement 
trom about 1,550 to above 3,000; in nomiuval horse-power from 
550 to 1,600; in ratio of breadth to length, from 9°37 to 11°6 
per cent; in draught of water to breadth, from 30 to 40 per 
cent.; in maximum speed to be obtained in smooth water, from 
22 to 25 milesan hour.” The analysis of the performances of 
these vessels showed very remarkabie results, and it was stated 
that in consequence of a deviation from the lines of the hips of one 
of them, the vessel would not answer the helm when any speed 
was attained. It was remarked, that a careful record and 
analysis of the performances of the steam-ships belonging to the 
Cunard and Collins lines, between Liverpool and New York, 
would affurd very valuable results, and would enable the work 
done and the amount of fuel consumed to be accurately obtained. 

it was stated that the usual furtnula of Colonel Beaufoy, 





R=aw—, only gave the resistance to a boat with a square 
-$ 


head ; but what was wanted was the reduction upon this fora 
certain amount of sharpness of bow, for different sizes, shapes, 
and proportions of vessels, With a semi-circular head, it had been 
found that the resistance was only two-thirds of the amount 
derived from the above formula ; and with an elliptical head it 
was still less, and it had gradually been brought down to one- 
fitth, one-sixth, and one-seventh, as the result of along course 
of experiments. A comparison was instituted between two 
vessels in which everything was alike but form and length. 
Kach was 15 feet wide; one was 144 feet, and the other 100 feet 
in length; one had 42 square feet of midship section, the other 
had 43 square feet ; the engines of each had cylinders 30 inches 
diameter, and 2 feet 6 inches stroke. The one which travelled 
fastest made 86 revolutions per minute, the other making 38 
revolutions ; the speed of one was 10°US knots, and the other was 
8°88 knots. In two other vessels, whose lengths where as nearly 
alike as 190 feet and 186 feet, their breadths being the same, 
the engines had cylinders 48 inches diameter, and 4 feet 6 inches 
stroke, and the number of strokes was in the one case 89, and 
the other from 88 to 40. The one made 15°3 knots per hour, 
and the other 11°32 knots. The difference was due entirely to 
the shape, as the one had 124 square feet of midship section, 
and the other 71 square feet; the draught of water being 
respectively 6 feet 5 inches and 2 feet 10 inches. In experi- 
ments made witha vessel 1,500 tons burthen, towed through 
the water at 10 knots, the head resistance was reduced to 50 |b. 
per square foot, and with engine power, when not towed, the 
resistance was only 651b. per square foot. 

The following tormule were submitted as the results of the 
experiments instituted by Mr. Hawksley, and of present expe- 
rience on the subject :— 


<u eae: 8 " 
H = y* | i (sins 2 +sin.2 9 ) + Do126 oo. No. 1, 
— Tneisiieiaes 
V = 20 --. No, 2 


8 § 

lida ( sin? 9 + sine ) +8 
in which (H) was the effective horse-power (= about ths, of 
the indicated horse-power), (a) the area of the midship section 
in square feet, (@) the angle of the bow lines, (4) the angle of the 
stern lines, and (s) the immersed or wetted surface of the vessel 
in square feet. The value of the co-efficient of (s) had been 
ascertained from numerous experiments made to determine the 
friction of water passing through pipes, and from the consistency 
of the results might be regarded as practically correct for sur- 
faces of iron, At a velocity of fifteen feet per second the re- 
sistance of water amounted to twenty-five ounces per foot 
superficial. 

‘The precise value of the co-efficient of (a) was somewhat less 


It was urged, that the trials with the Flying Fish showed that | certain, inasmuch as the theoretical and experimental results 
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were not altogether coincident, or in perfect agreement amongst 
themselves, and it was, therefore, proposed to institute a further 
course of experiments, which would, in due time, be laid before 
the Institution. In their present form, however, the equations 
would give a near approximation to actual experience :—for in- 
stance, when applied to the Atrato, a large steamer having 
upwards of 3,000 indicated horse-power on board, the formula 
gave a speed of 15 miles per hour, while upon the measured 
mile the actual speed appeared to be 16 miles per hour. 

It was quite useless to attempt equations for curved forms, 
nor was it necessary to do so, as by dividing the immersed solid 
into five parts by four equidistant planes, taken parallel to the 
load water line, and calculating each part by three or more 
angles, formed by the intersection of tangents to the respective 
curves of the bow and the stern lines, any required degree of 
exactitude might be obtained. In general, with regard to sharp 
vessels, a single calculation would be sufficient for ordinary prac- 
tical purposes, and especially after a little experience had been 
gained in estimating the angles at the head and stern, capable of 
approximating to the results of curves. 

In the course of the discussion it had been stated that the 
economy of working marine engines expansively resulted from 
the development of reduced power ; and that in the trials of the 
Desperate, whilst the amount of steam used when working ex- 
pansively was only 6} cubic feet, and 11 cubie feet when using 
full power, yet the consumption of coals was 8 Ib. per indicated 
H.P. per hour in the former case, and 5 1b. per hour in the 
latter. From this it might be inferred that working steam ex- 
pansively was an expensive process, which was opposed to all 
experience. 

In reply, it was explained that the conditions in a marine 
engine were not the same as in land engines, whether stationary 
or locomotive; and that however startling the assertions might 
appear, they were nevertheless true. A record of the per- 
formances for three or four years of H.M paddle-wheel steamer 
Fury, of 515 H.P., showed that, when working full power, 50 
tons of coal were consumed per day of 24 hours, or 4°27 Ib. per 
H.P. per hour, the distance run being 264 statute miles per day, 
and then she could travel with the coal she was able to carry 
2,112 miles. When working at the first grade of expansion, 
40 tons of coal were consumed per day, or 4°65 lb. per H.P. per 
hour, the speed attained being 240 statute miles per day, and 
then she could travel 2,400 miles. At the seventh grade of ex- 
pansion, 15 tons of coal were consumed per day, or 12°3 !b. 
per H.P. per hour, the distance run was 110 statute miles per 
day, and then she could travel 2,890 miles. In the case of 
H.M.S. Terrible, which had large engines of 1,640 H-P., 
worked moderately, the quantity of coals consumed per day was 
76 tons, or 4°33 ib. per H.P. per hour, and the speed attained 
was 12°8 knots; whilst at the sixth grade of expansion, when 
the power exerted was 650 H.P., the coals consumed were 44} 
tons, or 6°42 lb. per H.P. per hour, and the speed attained was 
98 knots. An opposite case to this, that of small engines, 
worked hard, was the Llewellyn, of 350 nominal H.P., but 
worked up to 1,890 indicated H.P., when the consumption of 
coals was only 3} Ib. per H.P. per hour in place of 4°3 Ib., as 
in the Terrible. The Rosamond, of 280 nominal H.P. when 
exerting her greatest effort of 492 indicated H.P., consumed 
43 lb per indicated H.P. per hour; but when working only to 168 
indicated H.P. she consumed 7-9 lb. per H P. per hour. 

In marine engines, the attempts hitherto made to comply 
with the conditions necessary for realising the benefits to be de- 
rived from working expansively had not been attended with 
adequate success. The loss, when working expansively, was 
believed to arise, to a great extent, from the condensation from 
the extended surfaces through which the steam passed, as only 
indifferent means were adopted for keeping up the temperature, 
and thus there must necessarily be a loss of mechanical effect. 

Allusion was made to the experiments, ‘ On the resistance of 
fluids to bodies passing through them,” instituted by Mr. James 
Walker, and published in the Phil. Trans. for 1828, They were 
made with boats of 20 feet and 28 feet long, in the East India 
Docks, and by such application of power as could be correctly 
estimated and collated with the speed attained. All the results 
confirmed the accepted rule of the resistance being as the square, 
and the power as the cube of the velocity. This first series of 
experiments was not, however, so valuable as the second series, 
which it was hoped would be given to the Institution. 

It was stated that Mr. Andrew Henderson had been labouring 
for ten years to obtain returns of the performances of vessels, 
for depositing in the archives of the Institution. Lately, the 
Peninsular and Oriental Steam Navigation Company had caused 
to be prepared a tabulated return of the trial trips of a great 
many of their vessels, and this would enable the approximation 
to truth of different formulz to be accurately ascertained. 

In the reply to the remarks, attention was directed to the 
immediate object of the paper under discussion, “An examina- 
tion of the circumstances that appeared to limit the maintenance 
of higher speeds in deep sea navigation.” It was implied from 
the proposition of that subject that the necessary requirements 
were not generally understood. 

In the explanation of these circumstances it was pointed out, 
that for the advancement of naval architecture, and the progress 
of steam transport economy, it was necessary to obtain the 
power tv discriminate between good and bad vessels to tell 
whether the engine was doing its assigned duty, and whether 
the vessel was fulfilling the requirements for which it was de- 
signed, and to reduce the necessary requirements, for any velo- 
city, toa simple mathematical calculation. As a proof that the 
necessary requirements were not understood, the vessels belong- 
ing to the West India Mail Company were adduced ; and it was 
asserted that the power of elimination was concentrated in the 
proposed formula: V?= . mike " But whether the formula 
was theoretically correct or not, it might be conceded as a 
standard of comparison for recording the progress of naval archi- 
tecture, on the same principle that the power of the steam- 
engine was calculated. Without using comparisons, by means 
of that formula the well-known list of screw vessels in H.M. 
Navy had been tabulated, and by those examples it was at- 
tempted to be demonstrated that by that formula the proposed 
subject was answered. 

It was inferred, that as the vessels with the highest velocities 
were all on the positive side of the speed deduced by the for- 
mula, it might be safely calculated that the expenditure of 
power above the square would not negative the speed deduced, 
up to 18 miles per hour; this fact was adduced in proof that 
“the power only increased as the square of the velocity.” In 
proof of the author's first assumption, that the form was not 
necessary in calculations of velocity, it was pointed out that the 
speeds of the Vulcan, Minx (diminished), Encounter, 
Sharpshooter, Himalaya, and Ajax, were deduced by the 
the formula to within one-fifth of a mile, and the speeds of the 
Archer, Arrogant, Rattler, Rifleman, Niger (diminished), 
Alma, Candia, Ava, Aden, Dauntless, Phoenix, Conflict 
and Amphion, were deduced within one mile. This variation 
was believed to be entirely owing to the various degrees of effi- 
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tiency of the propellers; the vessels being tabulated in the 
following order: 


\ Ratio of Pitch to Revolu- 

speeds, diameter. tion, 
Plumper oe ee ee 121 ee 62 ee 100 
Reynard os “7 ° 1°21 “91 - 108 
Archer ee e oe 113 ee “86 ee 108 
Arrogant ° . 112 ee “06 oe 53 
Rattler * oe oe 112 os 110 ee 104 
Rifleman (diminished) .. 1-08 ee 112 - 110 
Niger oe ee ° 1°08 1:36 oe 68 
Alma 1°06 ° 1.32 57 


This table was asserted to be in exact accordance with experi- 
iments upon the Ajax, Dauntless, Minx, Phoenix. Plumper, 
Rifleman (diminished), and Sharpshooter ; and therefore proved 
that the form of vessel, on the propelling power increasing as 
the cube of the velocity, was not the cause of the variation from 
the speed deduced by the formula. 

It was argued that the element “ frictional resistance” was 
completely ignored by the power required in the Himalaya being 
400 indicated H.P. less than the proportionate power to the 
midship section of the Fairy, although the Himalaya was three 
times as long, twice as broad, and had three times the draft of 
water, whilst the immersed surface was as 20 to 1; and by the 
fact that the longest and largest vessels were all on the positive 
side of the speed deduced by the formula, and the smallest on 
the negative side. 

In the cube theory, the combination of space with velocity was 
asserted to be unphilosophical, and against the opinion of writers 
on dynamics and hydrodynamics. It was pointed out that the 
Minx was the only example that favoured this theory. Ina 
comparison of the Minx (diminished), Teazer, and Fairy, the 
facts were in favour of the square theory ; and from experiments 
on the same vessels, the Dauntless, Desperate, Termagaut, and 
Charlemagne, the deduced power by the square theory was 
under the actual power in every case. In a comparison of the 
Himalaya, Amphion, Minx, and Termagant, the facts were 
decidedly in favour of the power increasing as the square of the 
velocity. 

It was argued that the increase of speed, by lengthening the 
bows of steam vessels, must be attributed to the effect of that in- 
creased length decreasing the normal immersion of the after 
end of the vessel at high velocities, and not from any decreased 
resistance on the bow of the vessel. In corroboration of this, it 
was stated that in the Flying Fish there was no increase of 
velocity up to 10 knots by the lengthening of her bows at half 
power. Asa further illustration, a vessel was assuined of the 
same displacement as the Himalaya, but with 70 square feet less 
midship section; it might then be asked whether the advantages 
of the sharp water lines of the Himalaya were equivalent to the 
rounder water line (assumed) vessel, having 160,000 tons less 
water to displace in sailing one hour. The formula, when 
applied to the four experiments with the Desperate, alluded to 
in the early part of the discussion, enabled the most effective 
and economical power to be ascertained. In the first experiment, 
the effective H.P. was 68 per cent. under the indicated H.P. ; in 
the second, with three boilers and four cylinders, the effective 
H.P. was 45 per cent. under the indicated H.P.; in the third, 
with two boilers and four cylinders, the effective H.P. was only 
17 per cent. under the indicated H.P.; and in the last, with one 
boiler and two cylinders, the indicated H.P. was 18 per cent. 
under the effective H P. The inference deduced from these 
facts was, that small boilers and large engines would be the most 
economical and effective, and induced doubts as to the accuracy 
of the rule for calculating indicated H.P. In the 

L.ELP. MID Ske, 
Piumper .. 148 propelled 204 at the rate of 8°47 miles per hour, 
65 i 








Reynard .. 1 ~ ws 043 

_ her » 9 8°93 » 
jax .. ” = B16 ” 

Phenix * ae 811 - 

Amphion .. 592 »» ” 771 


It was therefore believed to be impossible for 169 indicated 
H.P. to propel 440 square feet of midship section in the Des- 
perate 7 miles per hour. 

In closing the proceedings it was observed that the paper had 
been, and with justice, severely criticised for promulgating 
doctrines so decidedly at variance with the actual state of 
scientific knowledge; and as in the reply to the observations of 
the various speakers the author did not appear to perceive the 
errors into which he had fallen, the employment of other argu 
ments with a gentleman who contended that the power was not 
as the cube, whilst he admitted that the resistance was as the 
square, would be as useless as to attempt to hold a con- 
versation with him in a language which he did not understand, 
Still the discussion would be useful in having elicited many 
facts which, if properly treated, would assist in throwing light 
upon the practical treatment of the question of the resistance 
to bodies passing through fluids. 

Even Bossut and other eminent experimenters had neglected 
essential elements of resistance, and thus had permitted the 
existence of the anomalies which had obscured the subject. For 
instance, whilst the effect of the angle of the bow had been 
carefully investigated, that of the angle of the stern, which was 
almost of as great importance, had been entirely neglected. 
The question of that important element, friction, also, had not 
been duly considered, and although, when mentioned, it had 
been argued that the friction of fluids in the interior periphery 
of a pipe differed from that on the exterior surface, such a pro- 
position could not be admitted. It was incumbent on the 
Institution to prosecute this inquiry, and not to allow the 
subject to rest until many apparent anomalies had been recon- 
ciled. 

The question also of the asserted increase of expenditure of 
fuel when working steam expansively in marine engines, must 
be thoroughly investigated, as, though the effect of condensation 
might be considerable in large engines working slowly, it was 
not sufficient to account for the augmentation of fuel expended 
in producing a less effect. There were members present, from 
whom, on all parts of these questions, valuable papers might be 
obtained, and it was expected they would devote their time and 
knowledge for the benefit of the profession; and from the partial 
promises already received there was reason to hope for these 
papers before the expiration of the present session. 


ROYAL INSTITUTION OF GREAT BRITAIN. 
GENERAL MONTHLY MEETING. 
Monday, April 6, 1857. 
WILLIAM Pore, M.A,, F.RS., Treasurer and Vice-President, 
in the Chair, 

Joun Acer, Esq., William Bowman, Esq, FRCS., F.RS., 
Francis H. Dickinson, Esq., Alexander Guthrie, Esq., Edmund 
Packe, Esq., Manuel Perez, Esq., José Maria Perez, Esq, and 
John Webb, Esq., were duly elected members of the Royal 
Institution. 

M. Henri Ste-Claire Deville, of Paris, was unanimously elected 
an honorary member of the Royal Institution. 








Edward Cotton, Esq., Rev. Robert Everest, Thomas Williams 
Helps, Esq., Dr. Alphonse Normandy, and Richard Henry 8. 
Vyvyan, Esq. were admitted members of the Royal Institution. 

Thanks were voted to E. Beckett Denison, Esq., Professor 
John Phillips, John Watkins Brett, Esq., Robert Warington, Esq , 
and the Rev. John Barlow, for their discourses on March 6, 13, 
20, and 27, and April 3 ; and to M. Ste-Claire Deville, for his great 
kindness in providing a bell of aluminium, cast according to a 
mode furnished by him for the illustration of Mr. Denison’s dis- 
course, on March 6th, 

The special thanks of the members were returned to William 
Richard Hamilton, Esq., F.R.S...M.R.L, formerly treasurer R.L., 
for his munificent preseut of a copy of the great work of Lepsius, 
“ Denkmiiier aus Aigypten.” 

The secretary announced that the following arrangements had 
been made for the lectares after Easter :— 

Kight lectures “On Italian Literature,” by James Philip 
Lacaita, Esq., LL.D. 

Light lectures “* On Sound, and some associated Phenomena,” 
by John Tyndall, Esq., F.R.S., Professor of Natural Philosophy, 
R.1. 


Seven lectures “On the Relations of Chemistry to Graphic 
aud Plastie Art,” by E. Frankland, F.R.S., Professor of Chemis- 
try in Owen's College, Manchester. 

The presents received since the last meeting were laid on the 
table, and the thanks of the members returned for the same. 


THE LIVERPOOL COMPASS COMMITTEE, 
Tue following letter from the Board of Trade, and report from Pro- 
fessor Airey, were exhibitcd in the Underwriters’-rooms, Liverpool. 
They bear most gratifying and important testimony to the value of 
the labours of the compass committee, and of their able and inde- 
fatizable secretary, Mr. W. W. Rundell; and we cordially congratu- 
la'e both him and the Committee on so flattering a recognition of 
their services :— 
“ Royal Observatory, Greenwich, London, 8.E., 
March 21, 1857. 

“Sin,—I have to acknowledge receipt of your letter of March 14, 
accompanying the * Report of the Proceedings of the Liverpool Com- 
pass Committee for the year 1856,” and requesting that I would 
transmit to the Lords of the Committee of Privy Council for Trade 
any observations which I may have to ofler upon it. Inreply IL have 
to say, that 1 have perused the report, and have the honour to offer 
the tollowing remarks upon it :— 

“2. This report is by very far the most important document, in 
reference to the difficult subjects of irgn ships, the change of mag- 
netism, the correction of the compass, and the adjustment of the cor- 
recting apparatus, that has yet appeared. 1t does more to remove 
doubt on several important points (I would particularly cite the indu- 
ence of the position of the ship while building, the occasional rapid 
change of magnetism in a short time after launching, and the general 
slow change alterwards) than all thediscussions which have previously 
taken place; and, generally speaking, it explains more completely 
the difticulties, moral and” physical, attending the subject, than all 
other papers known to me. 

“3. L think it very desirable that this report should be printed, 

“4. Lremark that, in page 34, the compass committce allude to a 
probable early termination of their labours. It may be well that, at 
no distant time, their operations should be closed; but I trust that 
they may be continued sufliciently long to enable the committee to 
receive, and use, the observations to which they allude as expected 
from ships now at sea. 

“5, If (as 1 understand) some pecuniary aid from the Government 
is practically necessary, to enable the committee to continue their 
investigations, I think that it ought to be given. 

* 6. L beg leave particularly to invite the attention of the Board of 
Trade to the remarks on pages 32 and 33, as to the difficulties attend- 
ing the action of a quasi-private committee, and as to the advantage 
of using the authority and organisation of the Board of Trade for 
equivalent inquiries, 

“7. And, generally, T would submit for consideration, whether it is 
not proper that a knowledge of the method of correcting the compass, 
and adjusting the correcting apparatus should not be required in the 
captains of iron ships. 

“IT return herewith the report. I have, &e., 

(Signed) “G,. B. Airey, 











“'T, II. Farrer, Esq.” 





“ Office of Committee of Privy Council for Trade, Marine 
Department, Whitehall, 1st April, 1857. 

“Sin,—T am directed by the Lords of the Committee of Privy 
Council for Trade to transmit to you, with reference to my letter of 
the 14th ultimo, the accompanying copy of a letter which my Lords 
have received from Professor Airey, containing his observations upon 
the report of the Liverpool Compass Committee for the past year; 
and 1 am to request that you will acquaint the committee that my 
Lords concur with Professor Airey as to the value of that report, and 
the importance of making its contents public; and that it is their 
Lordships’ intention to have the report, together with Professor Airey’s 
letter, printed and laid before Parliament. 

“T am further to state, thatmy Lords will continue for another year 
the grant of one hundred pounds towards the expenses necessary to 
enable the committee to prosecute their inquiries. 

* As regards the remarks at pages 32 and 33 of the report, to which 
Professor Airey alludes, my Lords are of opinion that, independently 
of the difficulty arising from the want of powers to enforce the making 
of the returns suggested by the committee, there are other considera- 
tions which would, so far as this department is concerned, render it 
difficult at present to take steps for procuring such returns from ship- 
masters. 

“The question, however, is deserving of consideration, and will be 
borne in mind. 

“ The question how far it may make the correction and adjustment 
of compasses and compass apparatus a part of the exam ‘aation of 
masters and mates in the merchant service, appears also tu be one of 
great importance, though the matter does not appear to my Lords at 
the present time to admit of immediate action, 

I am, sir, your obedient servant, 
“T, H, Farrer. 

“W. W. Rundell, Esq., 49, Tower-buildings East, 

Liverpool.” 





Tue Bririsn Association.—The official arrangements in con- 
nexion with the meeting of the Lritish Association at Dublin have 
just been completed. The meeting will commence on Wednesday, 
the 26th of August, and last for eight days. The opening and 
closing general meetings, and two evening meetings for lectures, will 
be held in the Round Room of the Mansion House. There will also 
be an evening meeting at the Royal Dublin Society House, and 
another at the Royal Irish Academy, when an_ opportunity 
will be aflorded for general conversation among the members. 
The Rey. H. Lloyd, D.D., will succeed Dr. Daubeny as presi- 
dent, and the following gentlemen have been appointed presidents 
of the scientific committees: — Mathematics and physics, the 
tev. Dr. Robinson; chemistry and mineralogy, Dr. Apjohn ; 
geology, Lord ‘Talbot de Malahide; zoology and botany, includ- 
ing physiology, Dr. Robert Ball; ethnology and geography, 
the Rey. Dr. Todd; economic science and statistics, the Archbishop 
of Dublin; mechanical science. the Earl of Rosse. Notices of con.- 
munications intended to be read at the Association, accompanied by a 
statement whether the author will be present at the meeting, should 
be addressed to the secretaries of the section to which the paper re- 
lates, or to the local secretaries of the meeting, or to the assistant 
general secretary. 
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HURRY’S RAILWAY CROSSINGS. 
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Tuts invention consists in the substitution of an unbroken main line 
through the crossing, for the present" point and wing rails,” or 
“ point and elbow rails,” and in passing the wheels of carriages, &c. 
(when going across a main line) over the main rail without the use of 
such point and wing or elbow rails, by which is prevented the present 
gap or break in the main rail, and its continuity and safety are se- 
cured. Also (in cases where it is not necessary to preserve the con- 
tinuity of either of the rails), the construction of a safe and efficient 
crossing without the point and wing or elbow rails. Also, the par- 
ticular means and apparatus by which the above is accomplished. 

Fig. 1 represents the crossings of a “ through crossing,” or “ cross- 
over road ;” certain modifications being made for other kinds of cross- 
ings. a, a,are the rails of the main line; 4, 6, are the rails of the line 
crossing the main line, or of the cross-over road, or of a siding; ¢, c', 
are check rails. ‘The rails b, 6, are raised as they approach the main 
line rail, so that at about one foot from where they terminate their top 
surfaces shall be sufficiently above that of the main line rail to allow 
of the ordinary tlanges of wheels passing over such main line rail on 
the level (say about 14 inches); the last lengths of about a foot of 
these rails b. 6, are bent down, so that the top surfaces at their ex- 
treme point shall be on the same level as the mainline, For this 
bend, an $ curve is preferred. as shown. ‘These rails, }, terminate as 
close to the main line as practicable on the outside, leaving sufficient 
space for the passing of the widest tyres in use, and inside the main 
line leaving snflicient space for the flanges of wheels on the main line 
rail to pass freely. From the ends of the rails b,, to the outside 
of the main line rail, in the lines or directions that the flanges of 
wheels traversing the rails b, b, wold pass, are laid packings or plates 
#1, on the same level as the upper surtace of the main line rails, One 
end of this packing lies along the inside of the rail 6 for some length, 
and is depressed or bent down a little, by which means, combined 
with the depression of the end of the rail 5, before described, it will 
at once be seen (by the section in line A, A, at Fig. 2) that wheels 
will gently change from bearing on the ordinary bearing surface of 
the tyre to bearing upon the flange, and vice versa, however the 
depths of the flanges may vary; and wheels without flanges will also 
pass down and up without concussion. The edge of the packing 
ff. which lies against the outside of the main line rail, should be 

laned to fit the rail, and should lap the upper edge about half an 

inch. The packing /' may be of any section, but it should not be less 
than four inches wide on the surface. It is preferred that it should be 
six inches, to make plenty of allowance for wheels and the line being 
out of gauge. For the double flanged rail, the section shown at Fig. 
3 may be used, and the manner of connecting it with the rail as 
shown at Fig. 4. For the bridge rail, the packing #may be made of 
sheet iron, from one and a half to two inches in thickness, laid upon 
hard wood packing to raise it to the proper level. Similar packings 
g 9, are placed in the same way at the sides and ends of the rails d, 6, 
inside the main line rail, but terminating sufficiently far from it to 
allow the flanges of wheels traversing the main line to pass freely. 
In the space so formed, between the end of the rail b, the packing g, 
aud the main line rail, is placed the wedge d, which is a plate or bar 
having inclined under surfaces, resting upon fixed inclines e, ¢, Fig. 5 
for the purpose of filling up the space between the packing g and the 
main line rail a, so that vies the wedge or packing d is up there is 
a continuous surface for the flanges of the wheels to travel upon for 
the distance between the one portion of the rail 6 (where it ends, to 
allow of the passage of the wheels upon the main line), to the other 
portion of the rail 6 on the other side of the main line rail. Fi. 5 isa 
section in the line B, B. The wedge d is made a foot or two longer at 
each end than is required for the passage of the wheels upon it, and 
these extra lengths are depressed or bent down, as shown in Fig. 6, in 
such a way that if, by accident, the wedge d be left up the flanges of 
the wheels traversing the main line will pass over the wedge d without 
danger, being kept in gauge by a check rail placed on the main line to 
meet such a contingency. The wedge box or frame /, 1, may be con- 
structed of two pieces of “angle iron,” rivetted or bolted to cast or 
wrought-iron blocks e, e, the upper surfaces of which blocks, as well as 
the under sides of the resting parts of the wedge d, should be planed to 
a proper and like incline, sufficient to give the required lift to the wedge 
ad. In the sides of the frame J, formed by the angle iron, are slots cor- 
responding in direction with the incline of the blocks e, e, the purpose 
of which is to receive the ends of the studs n, n, which are screwed or 
otherwise firmly attached to the wedge d, and so it is prevented from 
jumping or being too easily vemeell from the bearing surfaces ot 
e,@ The end of one of these studs may be formed into an eye or pin 
as shown at 0, 0, to which can be attached the apparatus by which 
the wedge ¢ is to be raised and lowered. The wedge d should be made 
of charcoal-iron, stee], or other hard material, as it is desirable that 
it should keep its form well; its section is not of consequence; but 
it is preferred to be of a T shape, with pieces welded to the under 
surface to form the inclines, and occasional ribs up the sides to bear 
against the sides of the frame, and so form steadying guides. 

Another mode of carrying out the invention is described in the spe- 
cifivation, by which those parts used inside the maia line rail, before 
named, are omitted, and in. lieu of them, the rail & terminates at 
a chair, at the same height above the main line as before explained, 
and is there firmly fixed, 

The wedges d, d, are worked by the Ievers i, i, and the rods A, h, 
and k,k; the rods 4, 4, passing to the levers and gearing, by which 


the points are worked in the ordinary way. m, m, are ordinary 

































weights, so placed as to cause the wedges to fall back when the point 
lever is released in cases of self-acting points. Where the points are 
not self-acting, these weights are not required, the wedges being 
worked both ways with the points. Where desirable, the wedge may 
be connected to the check rail cl, or a tread lever, the check rail c' or 
the tread lever being arranged so that the wheel passing on that rail 
may be made to put the wedge in place for its fellow wheel. When 
used, this arrangement should be in addition to the apparatus for 
working the wedge with the points. 





SOUL’S IMPROVED ECONOMIC TOILET SOAP DISH. 
RecistereD Marcu 121TH, 1857. 


Tur object of this arrangement is the economisation of soap in soap 
dishes. Fig. 1 is a longitudinal sectional elevation; Fig. 2, part ex- 
ternal elevation; and Fig. 3, a plan of the centre piece of the soap dish, 
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A 
which carries the lid of the dish, and has, on its under side, four 
vertical pieces or legs A, A, as shown in dotted lines in the plan. 
These legs are of a sufficient height to allow of a small air-space 
between the lid or cover and the bottom piece of the dish. The air- 
space is shown at BB in the external elevation, Fig. 2. The centre 
piece is provided with circular holes as usual but the soap is pre- 
vented from coming into contact with and clogging them by a series 
of points C,C, C. The lid or cover is also provided with holes at the 
top in the knob or handle, so that the air may enter at the space BB, 
through the circular holes, around the soap, drying it and preventing 
its decomposition and waste—the points c, c, also keeping it from 
contact with the soap drainings which, at present, are, from neglect, 
allowed to accumulate, saturate, and destroy the consistency of the 
soap. In the improved soap dish if these drainings are allowed to 
accumulate they will overflow at BB without injuring the soap. 
The parts of the design which are new, so far as regards- the shape 
and contiguration thereof, are the centre piece or interior fitting 
carrying the cover or lid; its points c, c, on which the soap rests; 
the air-space BB, and the vertical pieces or legs A, A. 


LEIGH’S MACHINERY FOR SPINNING COTTON, &c. 
PaTENT DaTeD 4TH SepremMBER, 1856. 


Tus invention consists, Firstly, of an improved arrangement of thetop 
rollers used for drawing cotton, &c., they being usually covered with 
cloth or leather. Instead of allowing the rollers to turn upon pivots at 
their ends, as at present, they are made hollow, and allowed to revolve 
freely on a dead or fixed spindle, the roller being kept in its place and 
prevented from falling off when lifted out by means of a clip ring 
fitting a circular groove on the spindle. Secondly, in an improved 
flyer, in which the boss has one, two, or more, curved, zig-zag, or 
spiral projections, made to tit corresponding indentations at the upper 








*he flyer firmly on the top or taper end of the spindle as it revolves, 
ocking on the flyer, and preventing either vibration or flying off, 
thus obtaining more steadiness and durability than in the present 
mode of attachment. [oe 

Fig. 1 shows a section of the hollow top roller with single bosses 
placed upon a stationary spindle; the spindle being shown in 
lan. The rollers are also made with double bosses placed upon a 
tationary spindle. Fig. 2 represents part of a flyer having the im- 
wroved projections on its socket or boss; Fig. 3 shows the upper part 
a eoulier of the spindle, with the indentations; and Fig. 4 shows a 
plan of the same. In Fig. 1 the two single bosses of the hollow top 
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roller are shown at a revolving on the dead or stationary spindle }, 
having in it two grooves ¢, c, 10 convey the oil to the centre bearing, 
and also small grooves to receive the wire clip-rings d, d, placed so as 
to prevent the top rollers from shifting sidewise; there are also when 
desired other circular grooves ¢ on the spindle to assist in the 
ditiusion of the oil, and render the lubrication more perfect. The 
roller is weighted by the saddle or hook hanging in the centre of the 
spindle 6 at the flattened part In Figs. 2, 3, and 4, n is the boss or 
socket of the flyer furnished with the curved, ziz-zag, or spiral pro- 
jections o, which are made to fit the spaces or indentations p on the 
shoulder of the spindle, the screw like form of which draws the flyer 
tightly down upon the taper part of the spindle. 





GREGORY’S IMPROVED FISH JOINT. 
PATENT DATED 30TH AvausT, 1856. 


Tuts invention relates to the substitution for the ordinary fish plates 
of a new form of joining piece, for more securely connecting the ends of 
railway bars. It consists in making the fish in one piece of a clamp- 
like form, and sufficiently deep to allow of a wedge or bearing piece 
to beinserted between the under side of the rail and the bottom of the 
lishing piece; this wedge piece increasing the bearing surface, and 
preventing the fouling of the joints. The fish piece may 
be made of cast or malleable iron. Cotter pins and bolts, or bolts and 
nuts, may be used for fastening together the tishing piece and the rail 
ends. The keys or wedges may be of wood, iron, or any other suit- 
able material. 


FIC.1. 








Fig. 1 is a side elevation, Fig. 2 a cross section of the joint. A, A, 
being the rails; B, the improved fish piece ; and C, the wedge piece, 
which is inserted between the under side of the rail and the bottom 
of the fishing piece. Although a double-headed rail is shown, the 
fish piece is equally suitable for other forms of rails, whether single 
or double headed. 


Enaines on THE GREAT Western (CANADA) Ramtway.—The 
Hamilton (C. W.) Spectator says, that “the number of engines 
belonging to the Great Western Railway Company is eighty-six. 
About half of these are made at Philadelphia and other American 
cities, while the remaining half have been imported from England. 
The American engines are lighter than, and their frame work not so 
solid as, that of the English ones. Probably no American locomo- 
tives would be used were it not that an engine, manufactured—say 
at Philadelphia—can be put on the rails and come up to Hamilton 
with a train of cars, at the rate of 25 or 30 miles per hour or more— 
whereas the others have to be shipped in England and transhipped in 
Canada, both which operations involve expense, and even with the 
greatest care some parts of the machinery will occasionally receive 
damage. Again, as many as four months are sometimes taken up in 
their transportation, and on arriving there, further expense and 
delay arise, from the fact that the various parts of the engine, which 
come in separate packages, must of course be carefully put together.” 
There are about 300 mechanics employed in the Hamilton repair 
shops of the Great Western road, and their wages amount to about 
200,000 dols. annually. Two steam hammers are now on the way 
from England, one of 50 and the other 15 ewt., by the assistance of 
which, as well as of the other machinery they possess, the company 
intend to manufacture their own locomotives.—American Railway 
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SCHIELE’S EXPANSION GEAR 





hi 
¥Y 
Yj 


§ aR 
Z " 


lf 








AND OSCILLATION BREAKS. 


-L. 
at am ere 


= a aa 














Fic. 1 represents a section, and Fig. 2a plan of the gear and slide. | 
The steam ports are represented as just opening on the middle of the 
stroke of the valve; the correctness of this opening, whatever the 
degree of expansion, is the main feature of this gear. The gridiron 
valve a carried along on the top of the covered D valve b by the 
friction produced jin the two stuffing-boxes c and 4 (on both ends of 
the tubular valve rod) is more or less retarded from the full stroke of 
6 by a lever e, swinging like a pendulum on a fulcrum on the slide 
bar f, adjustable (by hand or a governor) ina direction perpendicular 
to the line of the valve motion. The terminations of its swinging 
action are uniform, depending from the stroke of the valve b, and two 
small rollers g and’ are both touched when the pendulum lever is 
Jaying oblique. The perpendicular position of ¢ on the middle of the 
stroke of the valve b represents the correct position by which the 
correct opening of the steam passages under different degrees of 
expansion is obtained. It will be apparent that in this position the 
retarding of the valve dis only so much that the two edges of the 
steam passages are just touching, ready to open, and on the return 
stroke just ready to open from the opposite side. This will be clearly 
seen by the several positions shown in Figs. 3 to 8. Fig. 3, the 
passages just open Fig. 4, just cut off at one-fourth the piston 
stroke; Fig. 5, one termination of the valve stroke; Figs. 6,7, and 8, | 
the same positions for the return of the valve stroke. 
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Fig. 9 shows the position of the lever without any action on the 
rollers, so as to set the expansion gear out of action. 

Figs. 10 and 11 show position of lever when cutting off at one- 
twentieth of the stroke of the piston. 

A slide-bar motion may be substituted for the eccentric wherever 
a less expansion than double is required, the nature of the eccentric 
motion not allowing of anything less. This will allow the steam to 
be cut off at one-ninth down to four-fifths of the stroke. 

Where no room is left for applying this gear to the valve spindle, 
it may frequently be applied on the outer end of it. In a vertical 
position a lever and a counterpoise ought to be used to balance the 
weight of the valvea, 

Figs. 12 and 13 refer to the arrangement proposed for remedying 
the oscillation of railway carriages. 

It is well known that there are serious oscillations in the carriages 
of railway trains, not alone in their swinging side-ways, but also in 
the direction of the pull of the engine, and in a vertical direction. 
Looking at the effect on the buffer-rods (supposing the buffers to be 





tightened up against each other as usually done now) it will be 
apparent that a sliding action of their rods in the bushes is produced, 
and a shaking unsteady motion when fitting loosely. By steadying 
this motion the oscillations will be diminished. The buffers by the 
friction of their heads against each other will then make a train a 
more compact body, without such a strain on the springs and wheels 
as they are now subject to. Fig. 13 shows a cross-section of an 
arrangement designed for accomplishing the steadying of the buffer 
rods, and Fig. 12 shows a longitudinal section of the same; o is the 
cylindrical bush in three portions to allow for the tightening up of 
the a when worn, p, p, p, are springs pressing the bushes against 
the rod. 





SIMPSON’S SAFETY CAGE FOR MINES. 
PaTENT DATED 26TH AvGusT, 1856. 
Tuts invention consists of a safety cage, or of an apparatus to be 
attached to a rope used in raising or lowering men or weights out of 
or into mines. 

The illustrations show the manner in which the invention is carried 
into effect. Fig. 1 is a view of the crosstree or guide applied to iron 
rods in proper working order; Fig. 2 shows the same in the position 
it would occupy after the rope or chain has broken. A, A, are 


| upright iron rods, having formed on their inner face ratchet teeth 
a, a, and tixed from the top to the bottom of the pit; B, B, are eyes, 


rings, or guides running loosely on the rods A, A; the lower parts 
c, c, of these guides are notched to allow the clicks to get into the 
ratchet teeth in case the rope breaks. C is the crosstree, which is 
formed of metal; a space or slot is provided in which the arresters or 
clicks work; this space is divided in the centre by a wedge-shaped 
piece of metal E, E. The clicks or arresters have a tongue e formed 





on one end, and an eye or hook f fixed at the upper side of the other. 
The clicks are hung on stout centres or pins g, g, passing through the 
crosstree and projecting far enough on each side to allow the links 
H, H, to be hung thereon. These links are connected at bottom to 
the ring I, to which a cage or other weight is attached, either directly 
or through the spring box hook before named ; to the eyes /, f, the 
chains F are fixed; these chains unite at the ring G, to which the rope 
used for raising and lowering the cage, &c., into the mine is attached. 
h, h, are springs, and i, i, pins tixed in the clicks. The springs are 
screwed by a nut to the wedge-shaped piece in the centre of the cross- 
tree, and are so arranged that when the rope breaks they press upon 


| the pins and throw the clicks into action and cause them to engage 


into the ratchet teeth. The ends k, k, of the clicks are made wedge- 
shaped to correspond with the wedge form of the piece of metal in 


| the centre of the crosstree, so that when the cage is descending 


properly the clicks being jammed against the centre piece keep them 
clear of the ratchet teeth. but should the chain or rope break, the 
upward pressure on the clicks is instantly released, when the springs 
h, h, push the tongues e, e, into the ratchet teeth on the rods A, A, 


and the cage becomes instantly stationary in the mine or pit. 


SHAKEsSPERE’s Housrt.—A meeting was recently held of the 
trustees for carrving out the preservation of the house in which 
Shakespere is believed to have been born. The trustees of the fund, 
for the purchase of the ground and building, were about eight or ten 
years ago, the Earl of Carlisle, Mr. J. Payne Collier, and Dr. Thomp- 
son. 
of a new fund of £2,500, so liberally furnished by Mr. John Shakespere 
of Ashby-de-la-Zouch, for further carrying out the objects in view. 
The premises owned by John Shakespere, and transmitted to his son 
William, have been entirely separated from all other buildings, and 
the purpose of the meeting of the trustees was to survey the present 


state of the premises, and to determine what future course should be 


pursued. They went over the whole ground, fronting in Henley- 


| street, and extending backwards to the Guild Pits; and a question 


arising, how far it would be safe to remove any more of the modern 
additions to the old fabric, it was resolved unanimously that some 


| competent architect should be calledin to advise the trustees. As 


soon as his opinion has been obtained further steps will be taken 
for the preservation of the building from the inroads of time 
and weather, and for laying out the ground in a manner consistent 
with the edifice to which it belongs. The trustees, it is expected, will 
meet again soon, so that the matter may be completely arranged 
before April 28rd, the day of the baptism of Shakespere. 


To these have recently been added six or eight other trustees | 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 


VENTILATION OF MINES, 

Sm,—In conformity with my promise of the 23rd ult. I have 
sent te your address a rough and hasty sketch of the three 
plans of ventilating coal and other mines by water. I am sorry I 
had no time to be more particular with it, and-must beg to apolo- 
gise, and shall now explain the different modes of working them. 

Fig. 1 shows a longitudinal section of an arrangement (which 
I consider the best and simplest) for exhausting the noxious 
gases and foul air out of the workings. 
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In the neighbourhood of most of the South Wales collieries 
there are rivers and brooks running by, so that a good fail of 
water could be obtained by cutting a water course from the river 
or brook to the neighbourhood of the upcast shaft. When this 
is done, a shallow shaft must be sunk contiguous to it, or 
as near as the locality will allow. This shaft must be deep 
enough so that the water will only just drain itself to the river 
or brook at a lower level, so as to obtain as much fall as por- 
sible, as the greater the fall the greater the veluc ty, and less 
quantity of water will perform the same amount of work, Both 
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pits must be connected together by a good sized driving, just be 
low the surface live, as shown in section, and the shallow 
pit must be well walled with stone or bricks laid in hydraulic 
lime ; then it must be well lined with oak planks, three inches 
thick, ploughed and tongued at the joints, so as to protect the 
walls from the scouring action of the water from the rose. 
The pipes must be laid from the water course, as shown 
in section, of size suitable for the quantity of water carried 
through them; but care must be taken to have them large 
enough so as not to wiredraw the water, and thereby diminish 
the effect of the spray. They should be at least one quarter 
larger than the area of all the holes in the rose added together, 
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and toward the upper end entering the water course to be one 
| half larger than the area of all the holes, so as to give an abun- 
dant supply without diminishing the gravity of the column of 
water. When the pipes are laid, get a copper or brass rose made 
(as iron would be liable to corrosion), with the requisite number 
of holes drilled through so as to suit the quantity of water to be 
used: screw this rose to the bottom of the water pipes in the 
shallow shaft as shown in tection, and get a grating at the upper 
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end of the pipes, so as to stop any sticks or leaves that might be 
carried with the water in the autumn that would clog the rose 
up. This done, allow the water to enter the pipes, and the 
draught this will create is astonishing, and will continue as long 
as it will be supplied with water, and is as likely to continue to 
work without repairs for forty years as twenty ; however, this I 
shall leave to the practical engineer's decision on this and other 
points. 

Fig. 2 is a compound arrangement for exhausting the noxious 
gases out or force the pure air into the workings, as it is shown 
in tracing it can be charged at will by simply opening the two 
doors A and B and shutting the door C, and the semi- 
circular flaps on top of pit, shown as such with the dotted lines, 
which would reverse the action at once, and change the down- 
cast into an up-cast shaft. This is oceasionally necessary after an 
explosion, as men sometimes make their way to the bottom of 
the up cast shaft ; and the choke damp, dragged into the furnace, 
or any other ventilating power, the result is inevitabie 
death. I do not mean to say that this would apply to all 
collieries, as the arrangements of the return air courses are not 
the same at all works. This is simply to show how easy 
the action could be reversed where the underground arr: 
ments are in accordance. 

Fig. 8 is precisely, in principle, the same as Fig. 1, only this 
forces the pure air into the workings, instead of exhausting the 
foul air and noxious gases out of the workings, and will conse. 
quently require no further explanation. 

Now the principal feature in this arrangement is, that the air 
entering the workings in downcast shafts may be assumed to be, 
say 50° temperature, By the same circulating through the 
workings, and inhaled by the men, it would attain a temperature 
of, say 80°, and consequently increase in volume one-fourteenth, 
and would prove a partial ventilation of itself. 

I propose to bring this surcharged and expanded air in con- 
tact with the water through the rose in the shallow pit; the 
sudden contraction of the expanded air into less volume and 
the velocity of the water impelling the then contracted air would 
expel all the noxious gases and impure air ata rate due to the 
velocity of the water under a certain head. It isa well-known 
established law that contracted air will fall owing to its supe- 
rior gravity, en i expanded ascend, on account of its levity. 
An illustration of the gravity of water impelling air may be seen 
daily by turning the water of a pump down the shaft, which 
will force the air with immense velocity, and the collier at the 
remotest part of the works will instantly feel its effects, this 
has been the means of saving many lives after explosions. 

The spray can be worked in conjunction with the furnace if 
necessary, only let the affluent gases and unconsumed carbon, 
after passing through the furnace, come in contact with the cold 
water spray, or rose, and if the furnace were fixed on the top of 
upeast shaft the ravified air would be about double its original 
volume when coming in contact with the rose, and would 
form a very powerful ventilation by the contraction of the air 
alone; but 1 would not advise the furnace to be connected 
with it, as the furnace is dangerous in coal mines at all 
times, inasmuch that there is great fear of an explosion in the 
flue, as it was at Aberdare and many other places. Also the 
enormous expense of fuel, and men to attend to the fires night 
and day, could be saved by the adoption of my plan, as well as 
maintaining a much more uniform ventilation than the furnace 
can possibly do, The temperature of the furnace is so often 
changed, when due attention is not paid to the fire, that its 
power sometimes is almost lost, while at other times the power 
is much increased, which drags the gas that accumulated (while 
the furnace was partly in an inefficient state) like a cloud into 
the flame of the furnace, and of e¢ourse the destruction of every 
thing within its reach follows. Morcan Moncan. 


Risca, near Newport, 8th April, 1857. 











ENGLISH versus AMERICAN COAL-RURNING ENGINES, 

Sir,—I observe with pleasure that you have again reverted to 
the subject of American coal-burning locomotives, and perhaps 
it will be of advantage to mention what has been done in 
England with regard to the designing and construction of engines 
for the purpose of burning coal. A number of years ago some 
of the first engines which were built in this country for this 
purpose were on the Liverpool ani Manchester Railway, where 
it was found, amongst other things, that one of the principal 
evils to contend with was the difficulty of keeping tight 
the tubes at the fire-box end. Since that time other attempts 
have been made in the same direction with varying success. As 
mentioned by Captain Gatton in his report on the American 
railroada, a kind of engine for this purpose has been in use for 
some time with much success on the London and South Western 
Railway, a lengthened description of which engine, it will be in 
the memory of your readers, was read at the Institution of Civil 
Engineers, by Mr. D. K. Clark, and so faras the statements there 
made could be relied upon, and there could not reasonably be 
any doubt of the general accuracy, the results arrived at were 
very satisfactory, A discussion arose on this paper, a report of 
which appeared in your journal, from which it was evident that 
a superior class of coal-burning engines were not in present use 
in this country—one of the results arrived at being that a given 
quantity of coal could be made to do similar duty to an 
circumstances Yeing 


equal quantity of coke, all other 
equal, which is decidedly economical when we con pare 
the relative cost of the two articles. With regard to this 


subject, we may venture to predict that inventors will still arise 
who will bring light out of the darkness, and show that the 
mantles of our ancestors in mechanical discovery does not sit 
loosely on the limbs of their posterity. Tn contrast with these 
English engines stand the engines which have been tried 
in America for a similar purpose; but it hardly appears from 
the report of the Baltimore engines whether the coal used is of 
the bituminous kind used in England, or “anthracite,” which 
abounds in America, and presents much fewer difficulties in the 
way of its combustion than does the former description of coal, 
owing to the bituminous giving off smoke in quantities, and the 
anthracite little or none, which is a consideration in passenger 
trains especially. These camel engines have points which 
cannot easily be excelled in this country, such as dare sive of 
firebox and grate, also a large boiler and evlindér With 22 inch 
stroke, the description of springs and axle-boxes, tid the weight 
of the engine, are also favourable features. 
valve gearing, it may be a questionable advantage to have the 
release of the steam delayed for a few inches of the stroke—in 
the one case, that of the link motion, a thorough exhaust is ob- 
tained, whilst in the othera trifle more expansion is obtained at 
the expense of a less thorough exhaust, The earlier release of 
the steam, which occurs in working expansively by a link motion, 
is more than compensated by the back pressure being thus 
It is also quite correct that the greatest pressure in 





lessened. 


the cylinder is obtained by the short admissions which are used 
in high expansive working—the shorter the peridd of admission 
the greater the pressure in the cylinder, and the less is the fall 








With regard to the ! 





of pressure from that in the boiler under ordinary circum- 


stances, though with highly desicated steam the cylinder 
pressure is not sensibly affected by the period of admission. 

A week or two since a letter appeared in your columns from 
Mr. Davison on the subject of the ventilation of coal mines ; with 
tegard to the plan advocated by Mr. Davison, it appears to be so 
impracticable that it is hardly possible to think that any 
adoption of such a system would ever be tried, as laying a 
series of air pipes in a coal mine the cost of keeping up 
which would be outrageous. In the letter which appeared from 
“Tgnivomus” an exposure of the infeasibility of this plan was 
clearly given, and as it appears to me the true system of practical 
ventilation laid down, which consists in a sufficiency of upeast 
shafts and furnaces with proper drifts to such, and airways kept 
in good order, with strict supervision and a complete carrying 
out of this system, in a scientific and practical manner. It is 
well known that where the system is adopted and fully carried 
out by careful skilful men, such disastrous explosions as those 
at Lundhill cannot by possibility occur (the accident of blowers 
of gas notwithstanding), not even in the highly charged mines of 
some parts of the county of Durham. I believe that this opinion 
will be endorsed by the most able mining engineers. But there 
is this objection to this system, and that is its expense, which is 
a material one, and such as bas great influence in a commercial 
country like England. ‘This desive for cutting down expenditure 
leads to the reduction of hands used in keeping right the air- 
ways, &c., to the efficiency of the ventilation, also in stinting the 
materials used for this purpose. This desire for cheapness also 
leads to the employment of inferior managers unacquainted with 
the nature of gases and with hardly any edueation, who 
work principally by the rule of thum) and old routine methods 
which ought long since to have been abandoned. Neither are 
those fully qualified for the management of a coal mine, who can 
say that they have smelt and felt the blazing hydrogen ; though 
this may be experience of a certain kind, So long as sucha 
state of things is maintained, the public may expect to have 
their feelings harrowed by the occurrence of such like tragedies as 
that at Lundhill ; for ignorance and incompetence must have its 
victims here as well as in the late disasters in the Crimea in the 
shape of widows and fatherless children. Diat. 








PATENT LAWS. 


“ Commissioner of Patents” 


AMERICAN 
Srr,—The report of the American 
given in your last number, reeals so forcibly the gross injustice 
of the American Patent Laws towards British subjects, that 
perhaps you will allow me a small space in your valuable jour- 
nal to eall the attention of inventors in this country to some of 
their peculiarities ; as from the silence of the public in this 
country upon the subject they appear quite unaware how the 
case stands, 
The cost of a patent in the United States to an American 
citizen is 30 dols ; to foreigners generally I think about 125 
dols. ; British subjects 500 dols. 
Add to this a new regulation lately proposed, by which fo- 
reigners are to be deprived attogether of patenting their inven- 
tions in the United States, unless the government to which they 
are subject gives American citizens exactly the same privilege in 
patenting their inventions as their own subjects. 

This, [ think, is sufficient to give a pretty good idea of the 
pointedly illiveral animus of America towards this country in 
particular. —- ANGLO-Saxon, 

HEATING FEED WATER, 
Sim,—Having seen several methods of heating feed water in 
your valuable paper, I beg to say that in a small vertical engine 
of two horse power, with which I do a good deal of work, 
I made the exhaust to descend and run into a covered rain 
water trough, the feed pipe running for some distance by the 
side of the exhaust to the engine; I made the feed pipe run 
inside the exhaust a length of four feet, and again outside the 
exhaust pipe to the pump, by which arrangement the water is 
warmed to a high degree. Henry Ponp. 

Weston-super-Mare, April 2, 1857. 


STREET RAILWAYS, 
Sm,—The enclosed plan for street railways will, I 
overcome the objections made by your correspondent 
McAdam, in your paper of the 13th ult. 
Cast iron plates EF, in lengths of about four or five feet, with 
vertical perforations ¢, ¢, ¢, along the grooves—the surface of 
the plates at the sides to be serrated to give better foot hold for 


think, 
Mr. 


horses. 
Longitudinal creosoted timbers about 6 inches square. 
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inact ceat 40R5 FEET---. 
Drain F to be connected at intervals with the strect drain. 
The width of the croove to take the flanches of the wheels of 
railway trucks, need not be more (considering the speed) than 
1) inch, and about the same depth, which I think will not prove 
at all destructive to the light carriage wheels. These plates will 
admit of being reversed and used on both sides. 
Keckenham, April 2, 1857. 
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THE ATTRACTION OF GRAVITATION. 
Srr,—One fact supposed to prove the almost infinite thin- 
ness of the cometic substance, which is its general character, is 
that no influence is ever exerted upon the tides by their 
approach. Now, in the first place, their diminished density 
arising from their heat would prevent anything of this sort occur- 


ing, and secondly, if they did exert any power, their average rate | 
| deeper into the matter, and I have no doubt we shall find on 


of travel would prevent the same from being noticed. 
We are told that they receive their light from the sun, because 
they grow lighter as they approach that body; but, be it re- 








tain extent also. The solar light no doubt affects it; but no thin 
vapours could even form a nucleus so light as have appeared, 
particularly when said to derive its luminosity from another 
body, to say nothing of the impossibility of spheres being com- 
posed of such a substance and of such a size, and as we may 
infer from the general idea, of a uniform density. Concerning 
their quick motion, we are told that they travel in nearly empty 
space, and thus do not experience the resistance to which we are 
accustomed ; but I hold that, such being the case, it would not 
satisfy the question—How can mere vapour proceed at such a 
rate without being dissipated and lost? The sun both attracts 
and repels the cometic substance at the same moment of time— 
e.y., the dense portion or nucleus is attracted, which is in part 
counteracted by the fiery mass being driven backwards and 
forming the tail. The motion, in approach, also suffers in part 
from the inertia of the tail, which is not felt when the body has 
completed its passage round the sun, and is again retiring into 
space, as the sun then, by directing the tail foremost, corrects its 
former inertia, whereas it before augmented it, and supposing it 
to move from and towards the sun with equal velocity, inde- 
pendently of this, it would now move fastest when going 
contrary to the sun; that is the rate of approach + the delay 
caused by the aforementioned inertia would be the rate of the 
apbelion passage. 

The “Old Engine” will see from my last letter how it is that a 
comet may wander through space and afterwards, when the 
attractive exceeds the repulsive influence of the sun, become 
launched into an orbit. 

I never stated or said anything which would lead anyone to 
infer that the earth was a comet; but I believe it to be quite 
possible that the basis on which the primary rocks appear to be 
founded—that is, the present internal fire—is the remains of one ; 
and although such a mass alone could not attract what was 
round it because of its diminished density caused by 
heat, there would appear to have been no flamular body which 
would have counteracted the sun’s attraction for the mass, so 
that the gravitation with respect to the sun was not destroyed, 
but merely that of bodies to itself, according to the theory that 
bodies of the same density as a whole cannot attract. 

Who told Mr. Stevenson to perform the experiment to which 
he alludes? I am sure I did not, and will show him how it is 
that the iron was attracted (as he thought) by the vessel. 

When a body is immersed to any depth in a vessel containing 
water, it is by capillary attraction drawn up round the sides 
of the body above its own level. The same takes place round 
the sides of the vessel containing it. When the body immersed 
is placed near the vessel the tworaised portions of water meet, and 
rising up draw up the water in which the body is placed, and 
consequently the body with it; hence it approaches the side. 
This is the reason why I have tried experiments with paper, &c., 
so that, by merely being on the surface of the water, no such 
effect could take place. 

Mr. Stevenson will find that if he takes an extremely thin 
plate of lead, and, forming it into a kind of boat, places it in 
a vessel of glass filled with water, it will be repelled from its 
sides while paper or anything lighter will be attracted. In the 
phenomenon of the tides the moon is said to attract the earth, 
which theory is deemed necessary for the production of the 
second tidal wave; but I say that the moon being lighter, bulk 
for bulk, than the earth, cannot attract it. How then does it 
move? Simply thus :—The water being attracted brings the 
earth with it, justas water when poured into the basin moves a 
substance floating in it, when the water is heaped up. This is 
because the inertia of the earth’s substanca prevents it from 
moving as soon as the water begins to move, and thus it remains 
behind. 

The same applies to the precession of the equinoxes, 

I have found the curve of the wave live to be a cissoid, which 
proves its formation owing to the moon and sun. It can be 
illustrated by holding a piece of thread in the centre and gently 
raising it off any smooth surface. The fact of clouds gathering 
round mountain tops proves my theory of gravitation to be 
correct, as they float in a stratum of atmosphere of the same 
density as themselves, and hence are prevented from rising or 


Ss 





falling. 

If Lam wrong, how is it that a piece of cork, when let fall from 
any height, will be perceptibly longer in reaching the ground 
than a smaller piece of any denser material as lead Jet fall from 
the same height, because if the earth attracted in proportion to 
the mass surely the greatest mass would reach it the first. The 
guinea and feather experiment is incorrect, for if the tube in 
which they are placed was, say four or five yards long, it would 
be soon seen which fell to the bottom first. 

Another and very important proof is the fact that throughout 
the vegetable world all plants and trees grow in proportion to 
their density, e.., on on average the highest trees are less dense 
than the lower, and the lower than all plants and flowers which, 
comparatively speaking, are on the surface of the ground 

By on “an average,” I mean the average height of any tree or 
shrub as it naturally grows, and should be pleased if any corre- 
spondent who fancies me wrong would give some proof, and not 
For examples we may contrast the 
poplar, 





merely make the assertion. 
following with their densities :—Elm, 0°671 ; fir, 0498 ; 
0383; walnut, O°GS1; box, 1°328; elder, 0°695; ash, 0°S45 ; 
apple-tree, 0-793 ; lignum vitw, 1°333; olive, 0°927, &e. 

I hardly need say that the way in which this proves my 
i The earth has a greater attraction for the more 





theory is this : 
dense, and thus opposes the antagonistic power exercised upon 
them by the sun in a greater degree than upon the others, and 
consequently retards their upward growth more. 

The different rocks composing the crust of the earth all seem 
ited originally according to their density, 7.¢., 








to have been dep 
their density increasing with the distance from their circumference 
and vice versa. One part which volcanoes play in the economy 
of nature appears to be this:—DBy giving vent to the internal 
fluid they prevent the undermost rocks from becoming softened 
and assuming a like fluid state. If this were to take place the 
density would be decreased, and gravity at last cease. 
— J. A.D. 
SOLID AND FLUID METAL. 
Sir,—Not agreeing with the reasons already given for the float 
ing of solid in fluid metal, I will, with your permission, make a 
few remarks thereon, confining them more particularly to cast 
iron. In the first place, it is my firm opinion that it continues 
gradually to contract from the highest state of fusion until 
quite cold ; indeed did any expansion take place, castings made 
in metal moulds could not be got out, and I am much surprised 
at Cupoia’s coming to such a conclusion, surrounded as he must 
be by such positive evidence to the contrary in the shape of 
feed-heads, sunken rumners, &c., but as it seems this evidence is 
too common place to earry conviction, we will look a little 


the scrap heap pieces of broken castings with irregular cavities, 
or dark spongy places in their centre, which can only have been 


membered, by so doing they lessen the distance from us toa cer- | caused by the shrinking of the metal in passing from the fluid 
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into the solid state, solidification having naturally commenced at 
the outside. 

Thus seeing that expansion is not the cause of the phenomena 
in question, I at once determined to try how far the expellent 
power would at, and accordingly I dropped a piece of wrought 
iron, 3 inches by 4 inches, and 1} inch thick, into a ladle con- 
taining 7 or 8 ewt. of cast iron; it immediately sank, and on 
pouring out the metal it was found at the bottom of the ladle. 
I then tried a piece of cast iron planed all over, it was about the 
same dimensions, but only Z inch thick; this also sank and was 
never seen any more, thus completely upsetting both theories at 
once, but at the same time I thought it pointed to a solution of 
the enigma, knowing that for the most part it is ranners that are 
put into the metal, and knowing also that they are incrusted 
with sand which could not be easily removed, they are put in 
just as they are, when the sand becoming partially vitrified, 
clings to the cooler body as long as it will hold together, when 
the sand, &c., remains at the top until removed as slag or dross. 
Previous to pouring the metal into the mould, by way of testing 
the accuracy of the idea, I took a piece of broken casting of an 
irregular form, but equal to 35 or 4 inches square, and about 
1} thick. This I scraped and cleaned as well as I could without 
interfering with its surfaces or disturbing the skin. When 
dropped into the ladle it immediately rose very little if any 
above the surface, and although forced down several times, it as 
often rose and remained at the top while there was any of it 
left. At seeing this I felt some misgivings about the accuracy 
of my experiment with the piece of planed cast iron. I then 
took a piece of cast iron rough turned all over, about 3¥ inches 
diameter, and 1}-inch thick, this was lowered very gently into 
the melted metal, it immediately (but very quietly) sank to rise 
no more; on pouring off the metal it was still at the bottom, 
although much reduced in size. This shows it is some action on 
the outer or oxidised skin alone that counteracts gravity. These 
experiments must, I think, settle the question of density, and 
of course that of expansion must die with it. 

When I commenced this letter I had no idea of experiment- 
ing, intending to go no further than giving any thoughts that 
might arise on the subject, but seeing by your last number that 
such—more especially when backed by such quotations from 
authorities which it would be treasonable to question—were more 
ealcuiated to check than prmote inquiry, I determined to throw 
off all trammels, and use the privilege of an Englishman, and 
think and act for myself, the results I now submit to the 
tender mercies of your readers. OLD CRANK. 

April 7th, 1857. 

REPATENTING OLD INVENTIONS, 

Srr,—I read with much satisfaction your observations on re- 
patenting old inventions, contained in one of your late numbers, 
in which you also quote an interesting article on the same 
subject from the Morning Post. 

he great value of the publications of the Commissioners of 
Patents is becoming more and more appreciated by all who are 
interested in patented inventions. It will henceforth be the 
fault of patentees if they do not steer clear of the claims of 
prior inventors ; and purchasers of “property in patents” will 
only have themselves to blame if they purchase without ascer- 
taining if the vendor has a valid patent—without, in short, 
“investigating his title.” You, and also the editor of the 
Morning Post, mentioned the patent of Captain Uchatius, for 
making cast steel, as having been anticipated by John Wood in 
1761 and 1763, patents 759 and 794. If it be said that Wood's 
patent refers to iron and not steel, there are old patents for 
making cast steel where the same process is specified. 

In 1841, James Gregory and William Green (patent 8959, for 
“Improvements in the Manufacture of Iron and Steel,”) described 
how iron might be granulated by running it in a molten state 
into cold water, and so be rendered “ better adapted for con- 
version into steel.” 

In 1839, Josiah Heath (patent 8021, for “Improvements in 
the Manufacture of Iron and Steel.” Specification printed by 
the Commissioners) claimed “ the formation of cast steel by 
fusivg pure cast iron” with “metallic oxides” to effect the 
decarburation of the iron. Again, Anthony Hill, in 1817, patent 
4151, described a process of granulating iron by pouring it 
through a “cullender” into water. But this is far from being an 
isolated instance of the same thing being patented over and over 
again, as you will satisfactorily show to your readers when you 
carry into effect your intentions of presenting them with the 
valuable notices which you have promised. 

March 13, 1857. 





A Lawyer. 





THE ROCKET ALPHABET. 
S1r,—I beg to send you a code of signals constructed by means 
of four different coloured rockets, such as white, red, blue, and 
yellow, which has been arranged by me, and which appears to 
constitute a simple and comprehensive method for symbolising 
the characters of the alphabet, &c., for night signals. The letters 
are indicated by the following snccession of colours :— 


A White oO Blue 

B Red ‘i Blue P Yellow *” White 
© Blue ie lied Q White me Yellow 
D Red Ss Yellow t Red “d White 
E Yellow ,, Red S White * Red 

F Blue ~ Yellow T Red mA Yellow 
> Yellow ,, Blue U_ Yellow “ Red 

H Red Vv Yellow 

1 White * Yellow W Red - White 
J Yellow ,, White X White va Red 

K Blue so Yellow | Y White ie Blue 
L Yellow ,, Blue ' Z Blue ra White 
M Blue om White & Red a Biue 
N White ae Blue £ Blue o- Red 


The four primary colours are arranged as centre colours ; each 
distinguishing seven different letters of the alphabet. Any word 
could be spelt by the above telegraph at night, but signalling 
might be carried on as at present by means of sentences or 
questions and answers standing abreast of letters or numbers. 
For instance, suppose a person on shore in communication with 
a vessel lying in a roadstead, asked the question by rockets, 
“ How are all on board?” and the question in vocabulary stood 
abreast the letter R, the inquirer would heave up first a red 
rocket, then a dlue, aud then a white one. 

London, H. Demester, lately in the H.E.LC.S. 


[We do not know how nautical men would like the mode of 
signalling suggested by our correspondent, but it seems reason- 
able to suppose that it would possess some advantages over the 
system at present in use, where coloured lamps are used. We 
presume a single rocket might be made to indicate three colours 
. ‘ jcc which would simplify the operation of signal- 
ing. 





AN INVESTIGATION OF THE PRINCIPLES FOR THE 
ADJUSTMENT OF THE SIGHT OF A RIFLE-GUN, 
Sir,—In taking the aim of a distant object or mark with a 
rifle, the sight at the breach is elevated, so that when the line 
joining this point with the fixed sight at the muzzle is directed 





towards the mark, the gun in reality points above the mark, so 
as to admit of the ball dropping before it strikes. It is here 
proposed to investigate the principles of the method of adjust- 
ment of the sight of a rifle so that the ball may hit a given 
mark, on the supposition that it is projected in vacuo, no 
allowance being made for the resistance of the air. 

In the annexed figure let P be the given point to be struck by 
the ball; C, the muzzle of the gun; AB, the sight at the breach, 
Angle QAO = angle QUM = a, the elevation of the gun, Cu 
being parallel to the horizon HO, and let @= the angle formed 
between the line of sight BCP and the gun AC, = Put w@! = em 
and y' = Pm, then LPem = a—9, and from plane trigonometry 
we have, yi ' tan. (a—9.) e * 2 : (1). ? 

If V be the vertex of the parabola described by the ball in 
its flight, then Vx perpendicular to the horizon will be the axis. 
and if PN be drawn perpendicular to the axis Wn, we have. 
from the nature of the curve, PN* = latus rectum x VN . (2) 

Q 


——— 


; = Ph 
ee a - 





H nw 
Now, from the theory of projectiles, we have 


v* sin. 2a 


Cn=-—, = =half the range. 
" v* sin. a d , 
Va=— a =the greatest height of the projectile. 
2 v*cos.* @ 
And, ————— =the latus rectum of the parabola, 
g 


€ 


where r=velocity of projection, and g=32! feet, the accelerating 


force of gravity. 





" , vsin. 22 aia aa a sin. a 
.°.PN=2'—ca=r'— - ——,and V N= Va—,'= -—y" 
29 ¢ 29 


Substituting these values in (2) we get 


, sin. 2a 2 v cos.2 a [ rv? sin.? « 
oo — - 9 gp cee _:-- —y' 
29 g 29 


9 
y gu : ‘ 
Whence ->—;-= cos, « (x' sin. e— y' cos. a) 
a 


=! cos. a {sin. a— cos, a tan. (2 — 6), from (1), 
g x sin. 6 
* * De* ~ cos. 64+sin. 6 tan. # . ° . (3). 


, y'+2" tan. 6 ‘ 
Again, from (1) we have tan. e=", — en and this value 


being substituted in (3) gives, after proper reduction, 


x " ae . 
7* =sin. 6 cos, 6 — a sin.? 6 . - (4) | 


from which the exact value of 6 can be found, but since in prac- 
. “As 2 . yt. 
tice the value of 6 is small and v* very great, the quantity e. sin.* 6 
= 


may be neglected without causing any appreciable error, and 
° : ge » 
equation (4) then becomes sin.2 8 = ~ (5) 


*_ * « * 


ee: 


ge" 
. 6= } sin.—' — 
mai wv 


z» a remarkable result, whereby 


we perceive that the adjustment of the sight is independent of 

the height, and depends only upon the horizontal distance of the 

mark from the point of projection. And since, from equation 
v sin. 2 6 


(5), we find at = ———, it moreover appears that the angle 0 





is the proper elevation for the gun to hit a given mark in a 
horizontal plane at the same horizontal distance as the given 
mark, recollecting that the projectile is supposed to deseribe a 
parabolic path in a non-resisting medium. 
Neweastle-upon-Tyne, Tuomas Emerson FLEMING. 
April 6th, 1857. 





SCHOOL EXAMINATIONS, 


Sirn,—It is rather unusual for working men, as well as black 
diamonds, to address editors ; but I am so well pleased with the 
exposure of the schoolmaster’s trick in your review of Thomas 
Tate’s system of mental arithmetic, that I feel induced to inform 
you of the way in which some schoolmasters act in order 
to gain for themselves a name, At a school connected with 
some works near Birmingham, the master is in the regular 
practice of choosing out a certain number of lads, and exercising 
them at that which they will have to perform when examination 
day arrives; and as the school belongs to the works, the boys of 
those men who are considered of importance at the works are 
pretty certain of gaining prizes on examination days. 

If the sehoolmaster is but allowed to take the initiatory of all 
lectures and musical performances connected with the works, 
so much the better. I think it is time to put a stop to such 
tricks on the part of schoolmasters, because the boys themselves 
can see that the master does it most unfairly, or as I have heard 
the boys themselves say, “ keep in wi’ Mr. ‘’., and you can geta 
prize ;’ and they go sometimes as early as six o'clock in the 
morning, and again at certain times in the evening: but no 
matter. The schoolmaster said in my hearing, “1 can assure 
you our school has got more prizes than all the others together.” 
I don't know whether you will agree with me in thinking the 
system dishonourable and unfair; at any rate I could not allow 
my boys to attend an examination and carry away prizes earned 
in such a questionable manner. 

As I read your paper every week, you will perhaps excuse me 
referring to the articles upon the want of skilled workmen. 
The great evil is, I think, amongst the workmen themselves. 1 
have wandered through the country and worked at nearly all 
branches of my trade, and have earned a character as an 
engineer, millwright, pattern maker, and can make a tolerably 
decent drawing; but my experience and observation of twelve 
years’ standing is that if any man endeavours to excel at any 
branch, or to bring anything forward that is pew and useful, he is 
considered an enemy to the trade ; and if lhe is butajmember of the 
Amalgamated Society of Engineers so much the worse for him, 
for he is sure to be harassed in every way in which ignorant 
men are capable of doing, until he finally abandons the spot 
wherever he may happen to be, and has to start afresh some- 
where else. A Workine ENGINEER. 

April 4th, 1857. 





RAILWAY AccIDENTS IN 1856.—A report of the railway accidents 
of last year is embodied in a blue-book of some 80 pages. It appears 
that, in 1856, 281 persons were killed and 394 injured on railroads in 
the United Kingdom of Great Britain and Ireland. Of this number 
112 were killed and 16 injured who were neither passengers nor ser- 
vants of the railway companies, J42 killed and 8v injured who were 
servants of co or employes of contractors, and 27 killed and 
298 injured who were passengers. 





| Mark Lane Express, enclose the following statement. 





MOORIA ISLANDS. 


Messrs. Fox anp Sater, analytical chemists, of the Northern 
Analytical College, Shetlield, in a letter to the Editor of the 
They 
state that, from reliable information, it has been ascertained that 
at least 150,000 tons will be brought home in time for the next 
Season, 


Terme of Arve ret 
tid Ord, His 
vo wi b ty. 
1, The trade to be contined to importation into the United Kingdom, 
and to be open to all parties on payment of £1 per ton, and the 
royalty payable to Governnient of 2s. per ton the first year, and 
__4s. per ton the second and subsequent years. / 

2. The payment to be on the quantity of the cargo delivered at the 
port of discharge; but, in order to meet cases of non-arrival or 
jettison, and on the principal of the party taking the guano bear- 
ing the risk of the cargo, the party, in the event of non-arrival 
or jettison, to be liable to pay on a tonnage of one-third, in 
addition to the ship's registered tonnage, unless it be shown by 
the certificate of the less: superintendent at the islands, or 
otherwise, that the vessel, from leakage or other accident, could 
onty load a part cargo, and then the payment to be made on the 
quantity loaded, = 

b Licenses to be only granted through the lessees at Liverpool. 

Ships to be entitled to claim to be loaded according to priority of 
arrival at the islands, and being ready to receive cargo witha 
competent number of eflicient men, consisting of her crew and 
others, if necessary, for the purpose of loading, being not less 

. than three men to every one hundred tons of registered tonuage. 

- The lessees not to be obliged to find stages and apparatus for 
setting cargo; but if stages or other facilities are provided by 

the lessees, the ship first on turn to have the option of using the 

same or her own means of loading; but an uniform charge for 
use of same to be made to all alike if used, 

All parties to be treated alike, without partiality to any, upon the 
basis of these terms, and licenses not to be refused, provided 
security satisfactory to the lessees be offered by the party apply- 

_ lug for the license, 

- All questions of difference arising at the islands between the par- 
tics loading or coming to load guano, and the representatives of 
the leasees there, to be referred to and decided upon by her 
— oflicer in command at the island, and his decision to be 
final, 


dete the 


care d “po. 
dson, dud Luyea, the Lessece 


Liverpool Shipowuers’ 
— of the Guano Islands 
in Avoria 
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For the guidance of shipowners and importers, the lessees beg to 
state that hooria Mooria Bay is on the south-east coast of Arabia, 
in latitude 17 degs. north, longitude east of Greenwich 57 degs., 
about 750 miles from Aden, and at 850 miles from Bombay. There 
are three islands, viz., Haski, Giblea, and Ghurzood, covered with 
guano, the quantity of which is estimated at as high as three 
millions of tons, but it is not improbable may much exceed this 
estimate 

The quality resembles that obtained from Ichaboe and Upper Peru, 
but the tacilities for loading are much greater than at the first-named 
island, and, as it is intended to work the three islands at once, there 
is little doubt each vessel will be able to commence working imme- 
diately on arrival. Vessels can load from the end of August to the 
end of April. During that time the sea on the coast and at the 
islands is perfectly smooth, besides there are natural harbours round 


| some of the islands, in which several vessels can lie perfectly land- 


locked; from the end of Aprii, however, to the end of August the 


| south-west monsoon prevails, and loading is impracticable. 








Should labour, in addition to the ship’s crew, be required, abun- 
dance of men can be obtained from Aden and Bombay ; the coast also 
is well populated, and no doubt labourers will be attracted from 
thence by the congregation of vessels at the islands. Rain is of very 
rare occurrence at these islands, and none falls during the nine 
working months: the analysis accompanying this shows very 
trifling moisture. 

Vessels loading will have to find their own labour and plant—such 
as planks, bays, shovels, &c. With the experience the lessees have 
had, two tons per man may be dug and loaded in one day. Each 
vessel in turn will have her plot of ground allotted to load from, and 
in some cases it may be shot from the high ground above into the 
vessel's hold alongside; but to prevent disappointment, boats extra 
had better be provided, 

Excellent water can be easily obtained from the neighbouring 
island of Halaneea, where a well was constructed by sixty men from 
her Majesty's ship Juno, under the superintendence of Captain Ord; 
and abundance of excellent fish can be taken all round the islands, 


Copy of Analysis of Samples of Guano, from the Kooria Mooria Islands, sent 
‘aptain Freemantic, Commander ef Her Majesty's Ship Juno, Janu- 























1|/2/}s{e]fs 

Azotized organic matter with fixed salts | e « « 4! i 
ofammonia.. oe ee oe 165; 135) 125] 235] 31 

< < < < < 

Phosphates of lime.. .. «see | 4) 63%) 797 50° | 38” 
Fixed alkaline sulphates and muriates.. | 7 & | 4 8 4 
Moisture os ee ee ° oe 10 11 6 12 12 
Silica .. ee oe ee os ° 13 s 6 7 14 
100 100 100 100 | 100 
(Signed) Gro, C, Huson, Analyst, Liverpool, 


Copy of Analysis of Samples of Guino brought by Captain Ord from the 
Kooria Mooria Islands, 10th February, 1857, 

















1 2 
¢ é 
Azotized animal matter, with fixed saltsofammonia .. | 205 sf 
“ fal 
7 | a 4 
Phosphate of lime oe on os es - oe 43 38 
Fixed alkaline sulphates and muriates oe | 9 
Sulphate of lime .. ee ee nis oe ee -. | None & 
Moisture .. “ ee ee -_ oe ee ee 16 14 
Sand and other earthy matter ., . ee ee » | 4d 9 
— 
100 100 
| 
(Signed) Gro. C, Husox, Analyst, Liverpool. 


A CanaptaAn Dancan.—Among the 70 or 89 passengers killed by 
the late dreadful railway accident at Hamilton, in Canada, was 
Samuel Zimmermann, the great Canadian railway contractor A 
Rochester paper says, “* He was born in Huutingdon county, Penn- 
sylvania, in the year 1815, and in 1842 removed to Canada, having 
no capital but energy, farsightedness, a grey horse, and buggy. He 
was then but 27 years of age. His first undertaking was the con- 
struction of four locks and an aqueduct on the Welland canal, which 
involved nearly 1,000,000 dols. Simeaty he built 120 miles 
of the Great Western Railway. The building of the first sus 
bridge at Niagara Falls and of the great railroad-bridge at the same 
place engaged his attention. He built the Cobourg and Peterboro, 
the Port Hope and Lindsay, and the Erie and Ontario Railways in 
Canada. Mr. Zimmermann originated and had just completed the 
preliminary arrangement for building a new road to the West, nearly 
parallel with the Great Western, tu the south of that line, and on a 
shorter and better route. ‘This work was to cost some ten millions 
of dollars. 
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THE ENGINEER 








PATENT DATED 26TH AvGusT, 1856. 
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Tus invention relates to mechanical arrangements for cutting or 
facing stone. ‘The apparatus consists of a set of vertical parallel bars 
of metal arranged in suitable guides in a substantial framing, and 
furnished at their lower ends with steel or hardened metal cutting or 
reducing edges. ‘These bars are actuated by a crank movement, the 
rotary action of which, or other driving power, elevates them to a 
certain predetermined height, when they are allowed to drop upon the 
face of the stone or other substance under treatment, and thus chip 
or cut away the material io the required extent. As the cutting bars 
are thus caused to operate, the stone being dressed is caused to tra- 
verse at a slow rate beneath them, and hence a fair plane surface is 
produced. 

Fig. 1 is a sectional clevation, and Fig. 2 is a front view of the 
machine. ‘The fixed framing of the machine resembles that of an 
ordinary engineer's planing machine. 
parallel cast-iron side standards <A, the front straight portions 
of which form the actual guide retainers for the cu‘ter or chisel bars 
B. These standards A are each carried upon a timber base C, and 
they are connected together transversely by cross bars D, which 
form upper and lower guides for the cutter bars. Each framing 
standard has cast upon it a front bearing bracket E, and these 
brackets carry bearings for the end journals of the main actuating 
cam shaft I’, which operates upon the cutter bars. The cam shaft in 
the present instance is cast with its range or series of cams G solid 
upon it,one cam for cach cutter bar; but this shaft may be fitted up 
in various ways, as, for instance, with the cams in loose pieces, 
strung on to the shaft by end eyes, and screwed up by a nut at one 
end; or the cams may be screwed or bolted into or through lateral 
holes iu the shaft. Each of the cutter bars B has upon it an ad- 
justable stud arm H, capable of being tixed by means of a binding set 
screw at any portion of the bar's length. It is against the under 
sides of these stud arms that the revolving cams of the shaft F strike 
when at work, so as to elevate and let fall the whole series of cutter 
bars in regular succession. The bars may be either of wood or metal, 
they are all shod at their lower ends with notched or serrated steel 
face pieces morticed into the ends of the bars and retained by set 
screws, it is these faces which act upon the stone I, beneath, so as to 
cut or chip away the surface, and dress it as is required. ‘The cam 
shaft is actuated by the end fast and loose pulley arrangement J, and 
as it revolves continuously, the cams, being disposed helically upon 
the shaft, raise up and let fall the whole of the operating cutter bars 
in regular succession in line at right angles with the direction of tra- 
verse of the stone 1, beneath them. ‘The stone I is supported upon 
bearing rollers or upon a carriage beneath, and it is moved forward a 
short distance atter each revolution of the cam shaft, so as continually 
to present a fresh undressed portion to the cutting action. This 
movement is eflected by the stud crank pin K fast in the face of the 
fast belt pulley, or attached to the end of the shaft itself. This crank 
pin is entered into a short slot in the upper end of a descending in- 
clined rod L, the lower end of which is jointed at M to the catch 
lever of the ratchet wheel N; this ratchet wheel is fast on tue outer end 
of a central horizontal chain pulley shaft O beneath the stone; thus, 
as the ratchet action operates in concert with the cam shaft movement, 
the chain gradually draws forward the stone as required. When a 
fresh stone is to be put into the machine, the whole of the cutter bars 
are elevated clear off its surface by pulling down a chain connected to 
the lever P, which works upon a fixed stud Q on the top of the main 
framing The otherend of this lever P extends to the centre of the 
machine, and it has attached to it here a short pendant link R ecarry- 
ing an open frame 8. The bottom bar T of this frame, whiel: is ad- 
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It consists of the two vertical | 
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neath all the stud arms H of the cutter bars B, so that when the | 


pendant chain of the lever P is drawn down, the action lifts ell the 
cutter bars clear off the stone. In some instances it may also be 
necessary to clevate the whole of the cutter bars from the stone at the 
instant that the latter is traversed forward after each revolution of 
the cam shatt, so as to allow the stone to move forward freely with- 
out being in any way restrained by the pressure of the cutter faces. 
This action is accomplished by a small cam U on the extreme end of 
the cam shaft; this cam has its working face in contact with an anti- 
friction pulley on the frce end of a lever V, which is carried upon a 
fixed stud%centre Woon the standard of the framing; this lever is 


linked intermediately at X to the lower end of a rod Y, which passes | 


upwards to the outer end of a lever working on a fixed stud centre Z 
on the framing. ‘The opposite end of this smaller lever carries an 
anti-friction pulley, which comes beneath the longer lever P, so that 
when the cam U acts so as to depress the lever V the lever P is 
raised, takings up with it all the cutter bars. This movement is of 
course only momentary, lasting merely long enough for the free un- 
restrained shift of the stone beneath. As the stud arms H of the 
cutter bars are all adjustable as to height upon the bars, any amount 
of fall may be given to the cutters with great facility, as the higher 
the stud arms are the shorter fall will the bars possess. 
illustration, the notches of all the cutting faces of the bars, except 


In the | 


those of the twe outside ones, run in the line of the stone’s traverse. | 
The two outside cutters have their notches running the reverse way, to | 


prevent any chance of injury to the edges of the stone. 


LEES'’. LUBRICATING APPARATUS, 
PaTENT DaTED 27TH AUGusT, 1556. 


Tims invention has reference to the lubrication of the cylinders, 
valve chests, and other like parts of steam engines, and consists partly 








a a 








in improvements upon a previous patent, dated 22nd August, 1854. 
‘The former patent was for apparatus for extracting lubricating matter 
from raw suet, or other animal substance, by admitting steam to 
melt down such lubricating matter, and allow the detached par- 
ticles of such matter to be carried by the reflux of the steam into the 
steam chamber in which lubrication was required. The objects of the 
yresent invention are, Firstly, to admit the grease to the parts to be 
ubricated in small quantities, at short and regular intervals, through 
an opening of which the area can be enlarged or contracted at dis- 
cretion; Secondly, to employ the same grease cup alternately, 
either for the purpose of melting down animal fat and transmitting 
the grease to the parts required, or for the simple application of 
tallow or oil; and, Thirdly, to enable the attendant to observe at a 
glance when the grease cup requires to be replenished. 
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The illustration shows a vertical section of the grease cup. 1 is 
the body of the grease cup, represented as of a globular form, and 
preferred to be of metal ; it is surmounted by a small cup or funnel 2 
to facilitate the pouring in of liquid, grease, or tallow, the funnel 
being removable from its screwed socket at 3 to permit the entrance 


of suet or grease in a solid form ; there is a stop cock 4 in the neck of 


the funnel, by which the interior of the grease cup can be left open to 
or closed against the entrance of the atmosphere, or rendered steam- 
tight. : 

the steam cylinder, &c. 6 isa double elbow pipe, connecting the 
ferrule 5 with the cup 1. The elbow pipe 6 and ferrule 5 form the 


he upper part of the ferrule 5 is formed into a seat for a conical 
valve 7, the spindle of which rises upward through a gland & in the 
angle 9 of the elbow pipe 6, and terminates in that direction ina 
cross piece or T-head 10, reaching downwards on the other hand 
until it is joined by screwing to a square leg 11. 12 is a plug in the 
lower oritice of the ferrule 5, having small apertures near its margin 
for the passage of steam and grease, and a square hole in the middle 
for the square leg 11 to pass through without liberty to turn round. 
The valve 7 is pressed into its seat by a spiral spring 13 abutting 


jis a ferrule to be screwed into an aperture in the cover of 





Arrit 10, 1857. 





THE EARL OF CAITHNESS’S IMPROVEMENTS IN CUTTING STONE. 






against the lower end of the gland 8, so that the valve can only be 
opened by force applied against the action of the spring 13. This 
force may be applied to any part of the valve spindle by any of the 


' reciprocating parts of the engine—such as by the piston, just before 


| 


it arrives at the extreme limit of its upward stroke, striking the 
lower end of the square leg 11. In order to adjust the length of the 
leg 11 with nicety to the reach of the piston, a small red 14 is screwed 
into it, the projection of which rod below the leg can be increased or 
diminished by turning the screw. The diagonal dimension of the leg 
11 is greater than the inner diameter of the ferrule 5 immediately 
below the seat of the valve 7, so that when the leg 11 is pressed 
upwards it cannot enter this part of the passage, its corners encoun- 
tering the projecting shoulder formed by the contraction of the 
passage at 15. ‘The valve 7 can, therefore, only rise until the upper 
end of the leg 11 comes in contact with the shoulder 15; and as the 
distance between the valve 7 and the upper end of the leg 11 can be 
increased or diminished by turning the screw whereby the valve 
spindle is attached to the leg 11, the lift of the valve can be easily 
limited by turning the T-head or handle 10. From an aperture in 
the ferrule 5 at 16, proceeds an elbow pipe 17, the vertical branch of 
which meets the angle 18 of the double elbow pipe 6. Through an 
opening at this angle of the elbow pipe a pipe 19 passes and is screwed 
into the upper orifice of the elbow pipe 17, so that the two pipes form 
a continuous channel from the ferrule 5 to the upper part of the 
globe 1, where the pipe 19 terminates. This canal can be opened or 
closed by a cock 20 placed in the vertical part of the elbow pipe 17. 
The pipe 19 is smaller in diameter than the bore of the double elbow 
pipe 6, so that sufficient space is left for the free passage of the grease 
through the latter. 21 and 22 are horizontal pipes branching from the 
necks of the grease cup. They terminate in glands 23 and 24, which 
serve to retain the glass tube 25, into which the horizontal pipes 21 
and 22 open. Communications are thus established between the 


| higher and lower parts of the grease cup and the corresponding ends 


of the glass tube. When this apparatus is to be used for tallow or 


' other like substance, the cock 20 is to be closed and the stop-cock 4 


opened; the apparatus then forms a common grease cup, with this 
difference, that instead of the grease being admitted to the cylmder in 
large charges through a cock opened by the attendant, it is introduced 
in minute doses by the momentary lifting of the valve 7 at the ter- 
mination of each upward stroke of the piston, which strikes the foot 
of the ley 11 and thereby raises the valve. When the same apparatus 
is used tor extracting lubricating matter from unmelted suet or fat, 
the cock 4 is to be closed and the cock 20 opened. Steam is then 
admitted to the interior of the cup, dissolves the suet, and causes the 
extracted grease to be injected i:.to the cylinder through the valve 7, 
which is opened intermittently by the piston as before. In both 
cases the glass tube 25 being in communication with the cup 1, both 
above and below, will contain a column of melted grease standing at 
the same height as the melted grease in the cup, and thus show the 
state of the supply. Instead of using the glass guage tube, a glass 
globe may constitute the body of the grease cup, through the trans- 
parent shell of which the contents will be visible. The part of the 
engine chosen to actuate the valve 7, and the mode of transmitting 
the motion, may be varied according to convenience and the nature 
of the part to which the apparatus is to be applied. 





Tue Association FoR THE PREVENTION OF STEAM BorLer 
Expostons, &c.—The usual monthly meeting of the committee of 
management of this association was held on Tuesday, the 31st 
ult., at the office of the secretary, Mr. Henry Whitworth, 13, Corpora- 





| tion-street, Manchester, when the chief inspector, Mr. R. B. Long- 


ridge, presented his monthly report, from which we have been 
furnished with the following extracts. During the present month 
406 tirms have been visited, 1,093 boilers inspected (38 of these 


| internally), and 59 engines indicated. The principal defects which 


| 
| 


yassage by which the grease passes from the cup to the cylinder. | reached the neighbourhood of the stormy Horn. 


have been observed in these boilers are as follows, viz. :—Seven boilers 
dangerous from corrosion or fracture of plates ; four boilers dangerous 
from over pressure; seven injured in consequence of deficiency of 
water, but not considered dangerous; three, water gauges inopera- 
tive; eight, safety valves out of order. 

New Rovrr vor Centra American Propuce.—The steamer 
La Plata, which arrived at Southampton on the Ist inst., with the 
last West India mail, brought home, among other cargo, a large 
quantity of indigo, from the west coast of Central America. The 
produce of that part of the world has hitherto been sent to England by 
the long roundabout way of Cape Horn; but now, by arrangements 
made by the enterprising managers of the Panama Railway, it is 
shipped to Panama on board a coasting steamer, provided by them 
for the purpose, sent thence by railway across the isthmus to Colon, 
and there put on board the West India mail steamers for England. 
The result is, as in the present case, that the produce is home, and 
probably sold, at a time when, under the old system, it could scarcely 
be expected, even under the most favourable circumstances, to have 
The facilities thus 
allorded to those interested in the speedy delivery of consignments 
from Central America well deserve, and will no doubt receive, their 
cordial approbation and support. 

New Kinp or Furt.—A farmer about 150 miles south of 
Chicago got out of coal, and as the roads were in a bad condition 
he thought he would try the virtue of corn in the ear to supply 
the place of coal It worked so well that subsequently he pur- 
chased a load of coal and tried it by measure in contrast with 
the corn; and the experiment showed the corn was the cheaper. 
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TO CORRESPONDENTS. 

Tueta.—Professor Gibsone refers to several letters in Nos. 62, 63, and 64. 
do not know to which particular letier you allude. 

Ms. Brown, the patentee of the lamp illustrated in last week's ENGINEER, is re- 
quested to communicate his address to Mr. J. Brown, 39, Raven-street, St Helen's, 
Lancashire. 

A Youne Encineen.—-Your plan is very ingenious, but we fear it would be too 
large and cumbersome for practice ; besides the friction would be objectionable, 
as it could never be accurately measured. 

E. 8. (Ferrybridge ).— The two operations are carried on in the same machine. 

An INTENDING PATENTEE.—The bill is at present before Congress, and we think 
will soon be passed. 

T. P. H.— We apprehend that Government assistance is only given to the arti- 
zans from the dockyards or arsenals. The price of advertising must be paid 
in advance. You can have letters directed to THE ENGINEER Office, 301, Strand, 
if you think proper, and we can forward them to you, but except to those 
living in London we cannot see any use in thus addressing them, From 
your own account you seem to be a very useful man, and we should think ought 
to do well in the event of your emigrating. 

An ENGINEER.— Pistons are generally turned to the exact size of the cylinders 
until after the packing rings are fitted, but are afterwards turned smaller in 
proportion to their diameter. .A piston heats more than the body of the cylinder, 
and so expands more than the cylinder does, which necessitates the piston being 
made an easy fit. 

PRoPoOsITION.— Given, 100,000 mclecules of water, raised by heat from the earth's 
surface to the upper atmosphere, and assuming that this number of molecules 
coalesce and form a drop of rain, without losing any of their electricity, would 
the drop of rain float in the atmosphere? If so, required a proof.—B. 

R. V. J. Knicut.— We have a letter from “Goose-Quill” in reply to one of yours, 
which we will forward to you upon your exact address being sent to us, 

Errata.— At page 269 the heading of Mr. W. Steevenson's letter should have been 
* Attraction of Gravitation." ——In Mr. Rockcliffe's letter, same page, 2nd 
col., 15th line, for “ gravel” read “ grout.” 


We 


THE ATTRACTION OF GRAVITATION, 
(To the Editor of The Engineer.) 
Sir,—I observe in your impression of my last letter a rather important 
typographical error, which your compositor appears to have made. 

I appear to say in that letter that the position assigned for the planet 
Neptune by Leverrier on the evening of September 23, 1846, differed from 
its real position by only 52°, this should be 52’, or somewhat less than 
twice the apparent breadth of the moon. Your insertion of this correction 
will oblige, J. H. Exasorr, Jun. 

Hastings, April 6th, 1857. 





MEETINGS NEXT WEEK. 

InsTITUTION OF CrviL Enciveers, Tuesday, April 14, 8 p.m.—“ Discussion 
upon the Paper on the Permanent Way of the Bordeaux and Bayonne 
Railway.” 

Society or Arts, Wednesday, April 15, 8 p.m.—“ On Houses as they 
Were, Are, and Ought to be, by Mr. J. W. Papworth.” 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
ts half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mn. BexNanp Luxton, Engineer-office, 301, 
Strand, London. All other letters and communications to be addressed to the 
Editor of Tux EncineeR, 32, Bucklersbury, London. 


THE ENGINEER. — 


NOTE BOOK. 
ENERGY AND FORCE.—MR. FARADAY’S LECTURE. 

Few causes have contributed more to the raising of vain 

disputes aud unmeaning questions in science, and to the 

reduction and perpetuation of discrepancies between popu- 

ar notions and exact knowledge, than the vague and 

ambiguous employment of words, and, above all, of the 
word “ Force.” 

When Newton employed the word “ Vis,” to denote 
sometimes a property of matter, sometimes a cause of 
change of motion, he was careful to qualify it by an adjec- 
tive, so as to point out clearly in each case which of those 
senses he wished to convey. ‘Thus he denoted by “ Vis 
insita” that which is uow called “ inertia,” or the property 
which each portion of matter possesses of requiring an exter- 
nal cause to change its state of rest or motion; while to any 
such external cause he applicd the term “ Vis impressa,” 
corresponding to the sense to which the word “ force” is 
now restricted by those writers on mechanics who study ex- 
actness and perspicuity ; and throughout the whole of the 
Principia the word “vis” never occurs without being 
coupled with “ insita,” or “impressa,” or some other quali- 
fying expression to point out clearly the sense in which 
vis is used, 

But, unfortunately, the study of exactness and perspi- 
cuity, as evinced by the use of one word or phrase in one 
sense only, appears to have been neglected by many of 
Newton’s successors, amongst whom it has been too often 
the practice to use the word “ Force,” simple and unquali- 
fied, in a variety of different senses. 

One of the most frequent misuses of the word “force” 

consists in employing it to denote what ought to be called 
“energy,” that is to say, the capacity of a body for perform- 
ing work, whether by reason of a force (properly so-called), 
impressed upon it, or by reason of its own motion. 
_ The energy ofa body, by reason of a force impressed on 
it (sometimes distinguished as “ potential energy”), is the 
product of the magnitude of the impressed force by the 
distance through which that force can act under the given 
cireumstances of the case. For example, let the body be 
one hundred thousand gallons of water, stored in a rescr- 
voir, at an elevation of sixteen feet above the lowest avail- 
able point of oatfall; let the impressed force be the earth’s 
attraction, that is to say, the weight of the given mass of 
water, or one million pounds ; then the potential energy of 
that mass of water is sirteen millions of foot-pounds, being 
the product of its weight by the height through which it 
is capable of descending. 

The energy of a body by reason of its being in motion 
(sometimes distinguished as actual energy), is computed by 
multiplying some given retarding force by the distance 
through which the body is capable of overcoming that re- 
tarding force before being stopped ; and from the known 
laws of motion it is deduced that the product so computed 
is equal to the body’s mass, multiplied by one-half of the 
square of its velocity ; the mass of the body being found by 
dividing its weight by the acceleration produced by that 














weight in a unit of time when the body is falling freely, 
or, in round numbers, thirty-two feet per second. For 
example, let the one hundred thousand gallons of water 
already referred to, instead of being stored in an elevated 
reservoir, be rushing in a stream at the speed of thirty-two 
1,000,000 * 322 

26 
= 16,000,000 foot-pounds, as before. ‘This law might be 
otherwise expressed, by saying that the actual energy of a 
moving body is the product of its weight by the height 
from which it would have to fall in order to acquire its 
actual velocity. 

Thus it appears that energy is not force, but the product 
of force by distance ; not so many pounds, but the product 
of so many pounds by so many feet ; and that the using of 
force and energy as synonymous terms tends to produce a 
confusion of ideas exactly analogous to that which would 
arise from confounding the number of individual passengers 
who travel on a railway in the course of a year with the 
product of that number by the average number of miles 
that each passenger is conveyed. 
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feet per second, the actual energy will be 


Energy may be represented 
eometrically by means of areas. 
‘hus, in the smaller rectangle of 

Fig. 1, let ab represent the unit 
of distance employed (say one 
foot); ac the unit of force em- 

B D ployed (say one pound); then 
will the area of that rectangle a 6 x ac, represent the unit of 
energy (one foot-pound). Also _in the larger rectangle let 
AC represent the force impressed on a given body, and AB 
the distance through which that force is capable of acting ; 
then will the area of that rectangle, AB x AC, represent 
the potential energy of the body by reason of the impressed 
ADs AC 


force, and , or the number of times that the larger 


obsac 
rectangle contains the smaller, will be the numerical amount 
of that energy in units of energy. 

To represent the actual energy of a moving body, AC 
must be made to represent the weight of the body, and AB 
the height found by dividing the 
square of its velocity by twice 
the acceleration produced by that 
weight in a unit of time when 
the body falls without resistance. 

Hitherto we have considered 
the potential energy due toa uni- 
form force only. But now let the 
force impressed on the body vary 
with the position of the body, ac- 
cording to any law whatsoever. 
/ In order to represent geometri- 
cally the potential energy in this 
case, let AB, Fig. 2, be the dis- 
tance, through which, in the cir- 
cumstances of the particular case, 
the foree can act; and let C D, instead of a straight 
line, be now a curve of such a figure, that its ordi- 
nate X P at any point shall a the magnitude 
of the impressed force when the body is in the position 
represented by X. Then will the area AC DB represent 
the potential energy required, and its ratio ACP to the unit- 
area of Fig. 1 will be the number of units of energy; end 
if x be the number of units of length in the abscissa A X, 
and p the number of units of force in the ordinate X P, the 
prt Ant expression for the potential energy is fpdz. 
For example, Fig. 2 may be the indicating diagram of a 
steam-engine, in which A B represents the length of stroke 
in feet, and X P, the total effective pressure in pounds 
exerted by the steam on the piston when the piston is in 
the position represented by X ; then will the area ACD B 
represent the energy exerted at a single stroke, in foot- 
pounds. 

The law of the CONSERVATION OF ENERGY is this, that 
the energy of the unwerse may be changed in form and dis- 
tribution, but cannot be changed in amount. The potential 
energy of a bedy may be exchanged for an equal amount 
of actual energy, or vice versa—this is called transformation 
of energy; or the energy of one body may be diminished, 
and that of another body may be increased by the same 
amount—this is called the transfer of energy ; but in every 
case the total energy or capacity for performing work in 
the universe remains unchanged in amount, though altered 
in form and distribution. Thus, a weight of one pound, 
supported at rest, at a height of sixteen feet above the 
earth’s surface, has sixteen foot-pounds of potential energy; 
let that weight descend without resistance to the level of 
the earth’s surface, it no longer has any potential energy, 
but it has acquired a velocity of thirty-two fect per second ; 
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and the corresponding actual energy is |, = sixteen foot- 


pounds as before, so that the weight has now the same 
capacity for performing work by reason of its motion, 
which it formerly had by reason of its weight and elevation 
combined. 

The application of the prin- 
ciple of the conservation of 
energy to the theory of uni- 
versal gravitation, and the 
verification of that principle 
by the comparison of its re- 
sults with the observed mo- 
tions of the planets, is as old 
— as the theory of universal gra- 

vitation itself. In the thirty- 

| ninth and fortieth propositions 

of the first book of the Prin- 

: cipia, Newton shows how to 
determine the mode of variation 

of the velocity ofa body,moving 

$ in any given orbit round a 
centre towards which it is 
attracted according to any given law, by a method which 
is substantially as follows:—Let A Li, Fig. 3, be part 
of the orbit in which a body moves, being attracted to- 
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wards a centre 8, by a force depending on the distance 
of the body from the centre, according to any given law. 
The velocity of the body at A is given: it is required 
to find the velocity at FE, which is nearer to the centre 
of attraction S by a distance SA —S E= AB (SB bein 
made equal to SE). Draw a curve CD, such that its ordi- 
nate X P, atany point, shall represent the attraction of the 
body towards the centre, when its distance from the centre 
is AX. (In the case of the force of gravity, X P is in- 
versely proportional to the square of S X, and C D is part 
of a hyperbola of the second order). Then will the area 
ACD B (which, for the force of gravity, is proportional to 
the difference of the reciprocals of 8 B and 8 A) represent 
the product of the mass of the body, into half the difference 
of the squares of the body’s respective velocities at E and 
A; whence the velocity at E may be found. 

Now, although in Newton’s investigation, no word occurs 
corresponding to what is termed energy, whether potential 
or actual, yet the idea of energy is represented by symbols 
and figures, and the law of the conservation of energy is 
involved in the solution of the question; for if the body 
moves from A towards E, the area ACD B obviously 
represents at once the diminution of its potential energy, 
owing to its falling towards the centre of attraction, and 
the exactly equal increase of its actual energy, owing to 
the increase of its velocity at E above its velocity at A; 
and conversely, if the body moves from E towards A, the 
area A CD B represents the diminution of its actual energy, 
owing to the retardation of its velocity, and the equal 
increase of its potential energy, owing to its ascent toa 
greater distance from the centre of attraction. 

Thus it appears that the fulfilment of the law of the 
conservation of energy by bodies under the influence not 
merely of universal gravitation, inversely proportional to 
the square of the distance from the centre of attractior 
but of an attraction depending on that distance according 
to any law whatsoever, is essentially implied in the demon- 
strations of Newton. By subscquent mathematicians and 
astronomers it has been explicitly set forth and extensively 
used; a function has been introduced called a potential, 
such, that by taking the difference of its valucs for the 
points A and B respectively, the energy due to the action 
of gravity through the distance A B is computed ; and in 
that, if there is a force for which the principle of the 
conservation of energy has been firmly established and fully 
corroborated, it is the attraction of gravitation. 

Supposing a reader of Mr. Faraday’s recent lecture to be 
aware of the manner, already described, in which the law 
of the conservation of energy is exemplified by the motions 
of the planets; but supposing him, at the same time, to 
have fallen into the prevalent malpractice of using “ force” 
and “ conservation of force” as identical in meaning with 
“energy,” and “ conservation of eneryy,” he might well be 
perplexed on reading the following passage, which, in fact, 
sums up in a few words the substance of the lecture :— 
“The idea of gravity appears to me to ignore entirely the 
principle of the conservation of force ; and, by the terms of 
its definition, if taken in an absolute sense ‘varying in- 
versely as the square of the distance,’ to be in direct opposi- 
tion to it.” 

But such perplexity vanishes for a time upon reading 
towards the sequel of the lecture; and, on considering on 
the distinction between force properly so called, and energy, 
or the productor integral of a force into the space through 
which it acts or is capable of acting—in short, the distine- 
tion between the ordinates A C, P X, BD, in Fig. 3, and 
the area A C ]) B; for in this part of the lecture it 
is apparent that the author uses the word “ force” in the 
legitimate sense; that, consequently, the phrase “the 
principle of the conservation of force,” as used by the 
author, does not mean “the principle of the conservation of 
energy,” but some new and independent principle, to which 
the ordinary conception and definition of gravitation is re- 
pugnant, but with which it is probable that that force may, 
through future discoveries, be found to be in harmony, 
According to this view of the author’s meaning, it contains 
nothing at variance with the known fact of the exact 
balance between the loss or gain of potential energy, and 
the gain or loss of actual energy which is involved in the 
demonstrations of Newton, and evinced by the motions of 
the planets. 

But, on arriving at a later paragraph in Mr. Faraday’s 
paper, the reader’s perplexity is renewed by finding that 
the author speaks of “force” as being “stored up” in a 
body “ because of its inertia ;” for here “force” can mean 
nothing but “energy :” and it is obviously used in the same 
sense in several passages of the remainder of the lecture, 
The effect of this double and ambiguous use of the word 
“ force”—and consequently of the phrase “ conservation of 
force”—is to render it impossible clearly to understand or 
discuss the views of the author, until he shall have stated 
whether by “ force” he means the intensity of an attraction 
simply, or the work or energy, which is due jointly to that 
attraction, and to the distance through which it is capable 
of acting. 

It is matter both for surprise and for regret that this ambi- 
guity and obscurity should occur in the writings of one who 
has contributed so much by his experimental discoveries to 
the clucidation of the way in which the law of the conser- 
vation of energy operates in the phenomena of electricity 
and magnetism. 


SCHOOLS OF ART—OBSTRUCTIONS. 
THE career of a provincial school of art is not all smooth- 
ness and success. ‘The fact that it must encounter “ vested 
interests,” and come in competition with the old class of 
art teachers, will bring difficulties of a sometimes formidable 
character. Then, as it appeals to those who have never 
yct entertained the question of art education, and who have 
never been contemplated in any existing scheme of instruc- 
tion, it will have to remove their apathy and excite their 
interest—a work of no trifling character. These, however, 
are difficulties to be expected, and have been doubtless 
taken into the account by all promoters of such institutions 
ere they have entered on their work. In estimating the 
probabilitics of success or failure, it would be obviously 
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unwise not to assess at their utmost value these sources of 
obstruction. 

Our attention has been drawn to another class of diffi- 
culties, so strange, so unreasonable, so outrageous in every 
respect, as certainly not generally to be foreseen. We 
learn that in one of our provincial towns a section of the 
clergy of the Established Church has, for the second time, 
been attempting to impede, if not to ruin, the very suc- 
cessful and flourishing school of art some years ago esta- 
blished there. At its outsct the school had to encounter the 
determined opposition of one of the members of the episcopal 
bench, then the rector of the place, who left no arts untried, 
and noefforts unemployed, to stifle the institution in the birth. 
The firmness and tact of its promoters, however, triumphed, 
and the successful course of the school has issued in its 
being provided with new and commodious premises built 
expressly for its use. Recently the new school of art 
premises were opened by an inaugural soirée, which gave 
occasion for the bursting forth of the odium theologicum 
again. The rector and an “evangelical” brother, who 
leads the “no popery ” cry of the district, have fallen foul 
of the school because of its nude statues. ‘The cry is “ the 
school promotes licentiousness, it furnishes an obscene 
exhibition, we cannot take our wives and daughters there.” 
The statues occasioning this cry are simply those recom- 
mended by the department for schools of art, and found in 
most institutions of this kind. Most of them are casts of 
statues long exhibited in the British Museum, to the sight- 
seers and students of the metropolis. As the casts are sold 
at a comparatively cheap rate, we have no doubt they are 
found in most of the private collections of similar works 
throughout the kingdom, as well as in the schools of art. 

That the theological fanatics of the iconoclastic age should 
run a muck against all statuary is humiliating enough ; but 
to see clergymen of the Established Church, men who must 
have been liberally educated, and whose eyes must have 
been familiar with nude statuary from their early days, is 
to us perfectly incredible. Either such must have gone 
through the world with their eyes closed to all that is 
liberal and ennobling, or they must be at once the victims 
and the propagators of the most pitiful cant. If sincere, 
they are objects for general pity; if insincere, they merit 
suusilieniel scorn, 

The wsthetic faculty is, perhaps, one of the last develop- 
ments of the educative process. Where the sensuous see 
only the sensual, it discovers what is refined and beautiful. 
That which captivates the gross, and debases whilst it 
captivates, has an infinitely higher and purer significaney 
for the refined. ‘The man who cannot look on the image of 
God’s noblest work in any of its forms without sensual 
suggestions, has much reason for shame and repentance. 
And from whom are we to expect examples of this purity 
if not from clergymen? That they are not setting such 
example we need no stronger proof than that they are the 
first to suggest what should never have been suggested at 
all, The very suggestion indicates a pruriency of imagina- 
tion to us the most humiliating. The ignorance of this 
conduct is bad enough, but the grossness of it is a thousand- 
fold more offensive still. 

If conduct of this sort is to be tolerated, there is an end to 
all hope of elevating the tastes of the masses of our people. 
We contend that the want of education in matters of this 
sort is the only cause of the present state of things. It is 
one of the incidental advantages of the School of Art that 
it furnishes an antidote for prurient curiosity and sensuous 
conception. Any attempt to clothe statuary can only have 
the effect of suggesting the very thing the falsely fastidious 
propose to prevent. Its effect must be superlatively re- 
pellant to everyone who feels rightly, and at the same time 
must prevent the correction of those who feel improperly. 

Besides, the nade statues are indispensable to the purposes 
of the School of Art. Its educational course cannot go on 
without them. Are we, then, at the bidding of these 
reverend gentlemen, to shut up institutions for which Par- 
liament is prepared to vote £70,000 per annum—institu- 
tions absolutely and urgently required by our commercial 
as well as social necessities, and on which the keenly- 
excited interest of those most alive to the advancement of 
our country is centred? Is ignorance or cant to thwart our 
—— of progress, to perpetuate the prostration of 

mublic taste, to degrade our manufactures below the stan- 
dard of our neighbours, and, as a consequence, ultimately 
to ruin our nation? Are we, in obedience to ignorant 
bigotry, to close our mills, to abandon our railways, to 
scuttle our ships, to desolate our cities, and to return to the 
barbarism of our forefathers? Absurdly impossible! The 
onward march of Art is but in obedience to a national 
instinct amounting in its momentum to a sovereign law. 
The people are ripe for it—the times demand it—and no 
man, or body of men, can withstand it but at their »wn 
imminent peril. Let them beware. 








PLOUGH v, TITE SPADE. 

TIT land is cultivated by the spade or digging fork in a 
manner superior to what it is done by the plough is a fact 
susceptible of easy proof, generally speaking. But because 
this is true, according to our present practice, it does not 
necessarily follow that it ought to be so—or always is so— 
much less that, under steam culture, the principle of the 
spade must supersede that of the plough, as too many have 
hastily concluded. 

The question at issue is a mechanical one, involving a 
fundamental principle in steam cultare, presenting to our 
notice various considerations meriting our most careful in- 
vestigation. Among the foremost of these is that of ex- 
pense—or the power required to do the work. Given, for 
example, an acre of land; required, to turn it over to a 
certain depth, and to leave it in a proper state of disinte- 
gration: Whether should the ineaeet be put into the 


soil at the top or bottom of what is thus to be cultivated ? 
Methanteliie, the two operations differ from each other 
in many respects, as a brief description will show. The 
plough, for example, simply acts asa wedge, entering at the 
»ottom or underside of the soil to be turned over, separat- 
ing the furrow slice from the unploughed land, and invert- 
ing it as the implement is drawn forward, leaving it in 





various positions according as circumstances require. Some- 
times, in ploughing ley and stubble ground, a skim-coulter, 
or small auxiliary paring plough, is used immediately in 
front of the common coulter for paring and turning in the 
vegetable matter on the surface into the bottom of the 
furrow where it decomposes, and thus enriching the land be- 
comes food for plants. With the addition of a “ drag chain,” 
manure is also turned into the furrow by means of the skim- 
coulter, when the furrow slice is then inverted above it. In 
addition to these, a trenching and a subsoil plough are 
added behind—the former raising the bottom soil on the 
top of the first and second furrow slices, and the latter 
loosening the bottom soil below the last, and leaving it 
uninverted. There is thus a scries of four ploughs, each 
following the other, going deeper and decper, and cultivat- 
ing to a depth of from twelve to eighteen inches, It is this 
kind of ploughing which properly comes into competition 
with spade husbandry, and which, therefore, should only 
be contrasted with it; and in THE ENGINEER of October 
3rd, 1856, an experiment is reported in which Mr. Boydell’s 
traction engine hauled such a series of ploughs, the quality 
of the work executed giving the greatest satisfaction to 
market gardeners, who affirmed it was equal to the best 
digging ; while it was done at only a small fraction of the 
cost. 

The spade, or fork, on the contrary, acts both as a wedge 
and lever of the first, second, and third kind, consuming a 
considerable increase of force in cach case as compared with 
the plough. It acts as a wedge in being driven into the 
ground by the force of the foot; and in this operation the 
edge of the implement meets with greater obstruction 
from small stones, flints, &c., in forcing its way downwards 
perpendicularly, than the edge of the share of its rival 
the plough, working horizontally, because in the former 
case the stones or other obstructions are foreed downwards 
into the more solid ground; whereas, in the latter, they 
invariably almost spring upwards through a less dense 
medium. During the drought of summer, as at the July 
meetings of the Royal Agricultural Socicty, it is hardly 
possible to force a spade or fork into stony clay ground, as 
the heavy land ficld at Chelmsford, until it is first loosened 
with a pick; and in forcing the implement into such a soil 
at this season, in the absence of picking, the operator is not 
only obliged to apply a greater force, extended over a much 
longer period of time perpendicularly, but he is also obliged 
to work the handle of the spade backwards and forwards 
as a lever of the first kind, consuming a considerable force 
of the muscular strength of the arm, so as to clear the edge 
of the implement from stones and other obstructions in its 
way cownwards. And even with this lever action of the 
handle of the implement horizontally, he is frequently 
necessitated to strike the “ tread” with his foot, so as to 
break small stones by percussion—the weight of his body, 
when standing on the tread, being insufficient to do so. It 
is by means of this force, and horizontal lever action 
with a continuous downward pressure at the’same time, 
that the light, wiry, active labourer gets his implement 
into the stubborn ground when his less active but heavier 
fellow workman is obliged to have recourse to the pick, and 
it is interesting to sec the two opposed to each other at task 
work, trying who will make the most of the job—each 
exemplifying in his modus operandi the established laws of 
mechanical science, though differently, in producing similar 
results. In digging loose garden ground, no such obstrue- 
tion is experienced in forcing the implement into the 
ground, as small stones slip to the side, the one side or the 
other giving way before its edge, sinking into the soft soil, 
and thus allowing it (the edge) to pass downwards freely. 

When once the implement is forced to the proper depth 
in the soil, it then acts as a lever of the second kind in 
loosening the spit from the undug ground behind; as a 
lever of the first kind in loosening it from the bottom ; and 
as a lever of the third kind when the workman lifts the spit, 
turns it over, deposits it in its place, and breaks it with the 
edge and back of the spade or prongs of the fork. And the 
spit is not only inverted but turned round the back part 
foremost during the operation. The character of the opera- 
tion, again, very much depends upon the quality of the 
soil to be dug. The digging of ley, for instance, is widely 
different from that of a loose garden mould, and a bean or 
clover stubble in heavy land for wheat during the month of 
August or September, from a soft tenacious clay during 
December or January. In each case the modus operandi is 
widely different from the other, so that to do the work by a 
steam digging machine the mechanism must also be corre- 
spondingly different. 

Besides the power required to put in the implement and 
loosen the spit from the undug land and the bottom—a 
power greater than that required by the plough to do the 
whole work—a still greater expenditure of power is re- 
quired to lift the spit, turn and deposit it in its place, be- 
cause the lever is one of the third kind, or what has been 
termed “a losing lever,” and corresponding with this 
expenditure is the extra space which the spit passes over— 
onan average probably from two to three times—that passed 
over by the furrow slice in ploughing. 

It is not to be wondered at, therefore, that our forefathers 





invented and improved the plough; and the comparison we 
have just made with the spade does not indicate that the 
former will occupy a less prominent place under steam as 
a motive power than it has done under horses. 


MECHANICAL CONSTRUCTION OF SOILS, 


THERE is not a more important question in agriculture 
than the mechanical subdivision of the soil, as upon this 
its fertility depends. Without this the farmer labours in 
vain. He may rise early, and sit up late—manure with a 
liberal hand, and task his men and horses to the utmost 
limit possible, but to no purpose, for, unless the soil is kept | 
ina properly divided and porous state, it will fail to yield 
him a profitable return in harvest. 

The “ Lois Weedon Husbandry ” may be taken in illus- | 
tration of our proposition—a system under which wheat is 
zrown year after year in the same field without manure. 
‘o those of our readers who may not be acquainted with 
this method of farm practice, we may observe that the land | 


is subdivided into narrow strips, of about three feet in 
breadth, and cultivated on a two-course shift or rotation, 
consisting of wheat and fallow alternately—the strip under 
fallow the first year being cropped with wheat the second, 
and so on, no manure being applied in either case. 

The practice, as may have been expected, met with much 
opposition, especially from that class of farmers who are in 
the habit of following a certain routine of practice, just 
because the stipulations of their leases enjoin them to 
do so, and because their forefathers did so  success- 
fully before them, and because the few who have tried the 
Lois Weedon system have experienced disappointment. 
This latter is an interesting fact, meriting the closest in- 
vestigation as to the reason why Lois Weedon is the onl 
place where the system has yet been successfully followed. 
From every province of the kingdom intelligent agricultu- 
rists, for example, have visited Lois Weedon—examined 
the practice and found it successful—have returned to their 
respective homes confident of realising similar results, but 
hitherto have universally met with disappointment! Why ? 

In the vast majority of cases the cause of the failure ob- 
viously arises from an imperfect mechanical state of the 
soil, while that of the minority may be traced to something 
defective in its inorganic elements, not a few examples 
arising from a combination of both. Indeed, when the 
mineralogy of the soil is imperfect, it is seldom that its me- 
chanical construction is otherwise. 

An imperfect state of subdivision may either imply too 
great a degree of porosity, or the reverse, density—the for- 
mer being generally experienced in gravelly and sandy 
soils, and the latter in clayey. 

In the former case the usual remedy is to consolidate the 
soil by means of rollers, compressors, clod-crushers, the 
trampling of the feet of sheep, and the application of clay ; 
but the difficulty experienced has been to effect that degree 
of consolidation required. Of the different plans the appli- 
cation of clay has proved the most successful. It belongs, 
however, to that class of improvements denominated per- 
manent—is attended with a heavier expense than the 
limited interest of a tenant will justify being executed 
properly by him, and therefore little has been done in 
practice beyond testing its efficacy. The other plans are 
liable to many objections, among the more prominent of 
which is the incrustration of the surface, and the pitting of 
the soil by the horse’s feet. In a word, the porous soils at 
issue cannot be consolidated equally throughout by such 
means ; and even granting that the reverse were true, it 
but too frequently occurs that the porosity of the subsoil is 
also too great, and that such is beyond the reach of conso- 
lidation by any of the four plans specified. 

The latter—the “ binding” or cohesive character of clay 
soils—that which has given rise to the majority of failures, 
where the Lois Weedon Husbandry has been adopted, 
requires the very opposite treatment to effect a remedy. 
In this case the familiar old maxim, “ lay sand or clay, and 
you buy land,” comes into operation; but, unfortunately, 
the practice, like laying clay on sandy land, is too ex- 
pensive a work for tenants, and therefore is seldom per- 
formed. Vegetable mould of every kind would have a 
similar effect, but is equally expensive. Efficient drainage, 
an indispensable requisite in every case, is liable to a 
similar objection on the part of the tenant, being too costly 
an improvement to be effected with his capital. That 
which falls within his reach is exposing a deep furrow to 
the winter frost, or baking sun of summer, and the applica- 
tion of clod-crushers and cultivators of endless variety. 

Where the soil is deficient of the necessary inorganic 
food required by plants such of course must be supplied, 
and this not unfrequently changes the mechanical structure 
of the soil. Lime, for example, will convert a loose vege- 
table mould into a loam often of considerable tenacity, so 
much so, that what was rendered previous to the application 
a puffy bed, like ashes, by the drought of summer, 
becomes after a good dose of lime so consolidated as to bake 
and rend into fissures like clay unless prevented by culti- 
vation. 

Now in each of these cases, to procure results similar to 
what are obtained at Lois Weedon, the different soils must 
be placed in a similar mechanical and chemical state to 
obtain equal fertilising benefits from the atmosphere. And 
here we may observe that there is both light land and heavy 
land at Lois Weedon, so that the problem for solution is not 
a medium between such, but a certain improvement in each 
of the different soils experimented upon, whatever may be 
their physical character. Some of these soils have been 
analysed along with those of Lois Weedon, but the differ- 
ence is insufficient to account for the results of harvest, so 
that a mechanical improvement must be effected in the soil 
so as to enable it to perform the chemical process of manu- 
facturing food for plants, and supplying them with it 
afterwards ; and this food is manufactured partly from the 
organic and inorganic matter of the soil, and partly from 
the atmosphere in the soil, a sufficiency of moisture being 
necessary for the successful performance of the process. 
And this mechanical constraction of the soil is not less 
necessary for the successful manufacture of food for plants 
than it is for the ramification of their rootlets in search of it. 


A New Frencu Locomorive.—An enormous express engine, on six 
wheels, with two pair of coupled driving-wheels ten feet in diameter, 
has been manufactured in Paris. The point most worthy of notice 
in this engine is the manner in which driving-wheels of this diameter 
are applied, the ditticulty in wheels of this size—of keeping the centre 
of gravity sulticiently low—having always been a stumbling block to 
English engineers. This object is attained by separating the boiler 
into parts, placed vertically, one above the other, the lower part 
forming the water chest, and the upper part the steam-chest, con- 
nected by large vertical tubes. The axles of the driving-wheels pass 
between the water and steam-chests, in the aperture between the 
vertical tubes. 

New Disrress SigNats.—Some important experiments with the 
patent detonating and luminous signal, the invention of Messrs. 
Langford and Wilder, of Birmingham, have been tried at Portsmouth. 





| The composition is enclosed in metal tubes, whereas the common 


light is enclosed in paper tubes. The light showed itself so brilliant 
and ditfused at the distance of five or six miles from the point of 
observation that it presented the illusion of a ship on fire. Further 
experiments with the patent lights to burn respectively 23, 5, 15, and 
30 minutes, are ordered by the authorities for further testing the 
efficacy of the invention. 
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INLAND AND SUBMARINE TELEGRAPHIC COMMUNI- 
CATION. 


Tne attention of all speculators, both on this and the other side 
of the Atlantic, has of late been much directed to this important 
subject. The gigantic undertakings of recent companies, and 
the gigantic failures which have signalised the efforts of others, 
have left the public mind in a state of some uncertainty as to 
the practicability of great ocean lines of telegraphic communica- 
tion, no matter how much they may be desired or how willingly 
the money may be forthcoming for all attempts to form them. 
As yet, however, notwithstanding the popularity of the idea, 
there has been no great system of telegraphs devised, especially 
such as obtained in the United States, This has been in part 
owing to the expense, which, by inducing extra charges, has, 
of course, by reducing the number, rendered the transmission of 
messages less lucrative than was at first expected, and partly 
owing to the great obstacles which still present themselves in 
the way of long submarine cables. A scheme, however, is in 

rocess of being organised, which at least promises to meet all 
desiderata, to bring the means of inland communication to the 
doors of all in the United Kingdom, and to fathom with its 
submarine lines the broadest and most distant seas. Whether 
the proposed plan will answer or not we cannot say, though, if 
properly carried out, it ought to do so, for the improvements 
which it expects to introduce into the means of telegraphing are 
not less important than the changes it proposes to effect in the 
system itself. These mechanical aids and inventions are. the 
patents of Mr. Allan, who has devoted himself with untiring 
energy to perfecting the electric telegraph, to the development 
of which he has applied practically some of the more important 
recent discoveries of our chief eleetricians. These improve- 
ments consist, first, in essential mechanical alterations intro- 
duced into the construction of submarine cables, and next 
in various new apparatus for the application to the telegraph 
of Faraday’s most valuable discoveries in voltaic electric 
induction. On both points the gain to the public should 
be great if the inventions and the further improvements which 
they will naturally suggest are properly and energetically ear- 
ried into effect. he error which has hitherto proved so fatal 
to most plans for submarine communication has been that of 
having a ponderous cable, weighing six or eight tons, and costing 
from £300 to £500 per mile. These cables, as our readers are 
aware, are composed by winding spirally eight or ten stout iron 
wires round a soft core of gutta-percha, which contains the insu- 
lated conducting wires of copper, laid straight. In attempting 
to lay down such lines in deep waters their weight is so enor- 
mous that they can only be prevented sinking in a mass by 
powerful breaks on the drum on which they are coiled, and 
which, when they act at all, strain the cable to such an extent 
that the outside spiral wires, working upon the soft core, stretch, 
while the conducting wires, laid straight along the centre, 
cannot. In nearly every instance, therefore, in which weighty 
cables have been laid down in deep seas, either some of the 
conducting wires have been severed entirely, or when the strain 
and pressure have been greatest their insulation has been in- 
jured, or they have become attenuated. The first two accidents 
of course utterly destroy the whole cable as a medium for tele- 
graphic communication, while the last is scarcely less injurious, 
as in all conductors of electricity the weakest part becomes the 
standard of the whole, and the difliculty already experienced in 
getting a full-sized wire to conduct a current sufficient to trans- 
mit a message along 1,000 miles of submarine cable would, of 
course, be increased almost indefinitely with a wire reduced by 
strain in any part to half its original diameter. Almost all 
these accidents have occurred in attempts to lay long lines of 
cable under deep seas. This was especially the case with the 
Mediterranean cable, which, from its preposterous weight, ran 
out so fast that no breaks were sufficiently powerful to cheek it, 
though, in the attempt to do so the conducting wires were 
crushed, and “kinks” occurred so rapidly that in a very short 
distance all of them were severed, and it was at last found ne- 
cessary to abandon the cable altogether. So with the cable in 
the Gulf of St. Lawrance, and so with the second cable in the 
Mediterranean, between Sardinia and Algeria, To overcome 
these difficulties, which seem to offer almost insurmountable 
obstacles to any long line of submarine communication, Mr. 
Allan has invented a new kind of cable, which, when once seen, 
is, like breaking the egg, a wonderfully simple solution of the 
present difficulties. It is a cable about one inch in diameter, 
the centre of which is formed by 19 wires, of tinned-iron wire, 
twisted into one strand, an inch in cireumference. This is 
enclosed in a case of india-rubber, coated over with a mixture of 
tar and sand. The cost of the whole is only £70 per mile, and 











its weight only 8 ewt. The core of this cable is thus 
made both its strength and its conductor. The con- 


ducting power of iron as compared with copper is as 24 to 120, 
but the increased sectional area afforded by the large iron strand 
more than compensates for the relative difference. But under 
certain circumstances the strand may be formed of iron and 
copper mixed, combining the enhanced conductibility of the 
copper with the strength of the iron, so that where weight to 
carry or much increased conductibility is a minor consideration 
the amount of metal and insulation may be subdivided, and so 
form several conductors without at all diminishing its strength 
as a whole, They can be made on this principle of iron and 
copper mixed, and so as without mixing the metals in each con- 
ductor they will be formed of conductors of different metals. 
The lightness and comparative sinallness of this cable make it 
appear but a slender thread by which to join distant climes, 
sundered by the roll of the great waters of the Atlantic and 
Pacific Oceans; but experience has shown that within certain 
limits as to durability the cable cannot be too light. In the 
present instance it is so constituted as to have a relatively 
greater specific gravity to the water, and no more than is 
required for the purpose of submerging itself gradually. Thus, 
without the use of damaging breaks on the drum, it may be 
laid lengthwise on the curfuce, finding its way to the bottom in 
that position, it requiring all its weight and the friction in the 
water for the last few hundred yards to produce force sutticient 
to withdraw it from the ship No depth of water or distance 
from land can at all affect the laying down of such a cable 
Another great difficulty in submarine telegraphic communication 
is in getting the electric current along a great length of wire. 
Propelling a message, so to speak, requires an intensity of elec- 
tricity which at present cannot be produced without quantity, 
and which in long distances charges the conducting wire and 
produces a retarding influence, the proper means to overcome 
which are to this hour an enigma among the most profound elec- 
tricians. 

If we are rightly informed, there are both land and submarine 
wires going comparatively short distances from this metropolis, 
to send a message through which requires battery power to an 
extent that is perfectly amazing, and even then in damp or un- 
favourable weather the needle moves most sluggishly, It is still 
almost doubtful whether this retarding influence, in whatever 














| than it was a month ago. 


submarine cable between this country and America. Mr. Allan 
meets this difficulty by a novel application of the secondary coil, 
by means of which he produces an induced current the great 
intensity of which is almost equal to the coil of Rumkoff. The 
result of the experiments that have been as yet tried with this 
apparatus have been in the highest degree satisfactory. The 
only doubt that exists in our mind is that, in case of only one 
wire being laid, as with the newly contrived cable, the water 
must be used for the return current which supposes a perfec- 
tion of insulation in the conducting wire such as, for a distance 
of 2,000 or 3,000 miles, it will be difficult, and indeed almost 
impossible, to attain. But we presume the subject of a return 
wire to complete the circuit will be a matter for the subsequent 
consideration of the company. It is proposed by the com- 
pany that is about to avail itself of these patents to establish, 
in the first instance, a system of telegraphic communication 
throughout the United Kingdom almost as complete and ex- 
tensive as our present postal arrangements. It is intended to lay 
down perfectly new lines, communicating direct from London 
with all the chief manufacturing towns, which are to form sub- 
centres with the smaller towns and even villages around them. 
The wires will be thinly coated in gutta-percha, and Jaid in num- 
bers branching off to the different towns en route. The cost of 
each wire, it is estimated, will not exceed £10 per mile. It is 
intended by these to convey messages to all parts of the king- 
dom at one uniform rate of 1s, a-message, or a penny a-word 
irrespective of distance. This principle has already answered 
well in the United States and Switzerland, where it is found that 
the revenue of the telegraph developes itself in geometrical pro- 
gression according to the number of towns included by it. Thus, 
if twelve of the largest towns in England send on an average 
fifty messages per day to each other, the gross receipts, without 
including intervening stations, would be £120,450, while twenty- 
four towns sending 100 messages per day would yield nearly 
£500,000 per annum. For carrying out this system Mr. Allan 
has devised a recording telegraph, a great improvement on 
Morse’s and Bain’s, which while avoiding the mistakes which in 
spite of the utmost care so often oecur With the needle telegraph, 
can be worked at less than half its cost. 

The ocean lines are at the outset to be confined to laying a 
cable from Land’s-end to Flores in the Azores, and thence to 
Halifax, making the deep sea stretch, it is alleged, about 400 
miles shorter than the route between Newfoundland and Ireland, 
and avoiding the land lines, which are expensive to maintain, and 
therefore create an extra charge on messages between the two 
termini. From Halifax direct lines already exist, communi- 
eating with the Canadas and the United States generally. 
Future ocean Jines will, of course, depend on the shareholders, 
but should the American cable answer the expectations formed 
of it, it is then intended to extend the system to the Channel 
Islands, Gibraltar, Malta, and even India For the sake of the 
public and great commercial and national interests we wish 
snezess to the proposed scheme, and hope that the new company, 
whenever it is formed and at work, may not be deceived in the 
practicability of their plan,or inits results to themselves.— 7imes. 


THE IRON MANUFACTURE. 

By an abstract of the new Tariff Act, which we give elsewhere, 
it will be seen that Congress has taken a step in the wrong 
direction, though fortunately not solong a stride as was feared. 
The reduction of duty from 30 per cent. to 24 would affect the 
iron interest more injuriously, were it on a falling demand; 
but coming as it does ona rising tide, it will probably take 
effect. on profits rather than on capital, and so prolong a success- 
ful struggle for life, rather than deal a coup de grace to an 
abortive one. If capitalists will only look at the vast superiority 
of our own iron resources and the inadequacy of those of Great 
Britain to supply the world’s demand, they will not only hold on, 
but let on. The iron manufacture of the United States is only 
a question of time, and no very great amount of that cash article 
is now required to bring it to that point where it will take the 
lead of the world, and become the stablest and most profitable 
branch of American industry, 

A great deal of instruction is to be derived from the weekly 
reports of the iron manufacture in England. The following is 
an extract from one of the most recent :— 


“ Thanks for the most part to the demand from the United States, the 
iron trade of South Staffordshire may be reported as much more healthy 
By the last two or three American mails there 


| have been brought specifications which, in their number and value, form a 








striking contrast to those received during many months past. These show 
that the American mills are able to supply only a very small portion of the 
demand of the States; and are demonstrative that with bars at £8 instead 
of £9, a trade might be carried on with America to an extent that would 
be restricted by nothing else than the limits to the powers of production 
of British works. The “ Persia,” whose letters were delivered on Saturday 
last, was especially valuable in respect of such specifications. In the past 
fortnight, however, the “ make” of South Staffordshire has not been by any 
means solarge as under such cireumstances might have been expected. 
This has been occasioned by the unusual circumstances of large masses 


| of machinery at several works having been stopped by breakages, which 


have all happened within a few days of each other. By the end of this 
week the preparations that have ensued will be completed, and if there 
should not be a recurrence, the next fortnight will be characterised by the 
utmost animation at the works of the principal ironmasters of the district 
The large American demand will make the inconvenience greater than is 
now being felt by inost of the makers of malleable iron from the exceedingly 
short supply of hematite ove of sample sufficiently fine for the purpose of 
the puddling furnace, If this deficiency should last much longer it will 
cause some little anxiety in cases where those descriptions of iron are in 
demand, in the manufacture of which pounded calcined cinder is not an 
efficient substitute. There are no complaints of a shortness of supply of 
those coarser samples of red ore used in the blast furnaces.—London 
Engineer, February 20. 





There are two noteworthy things in this extract—the break- 
ages of machinery and the scarcity of ore. If the British Iron 
Works are embarrassed by the breakages of their machinery, will 
not their cust mers be likely to be embarrassed by breakages ? 
Do the British, of all manufacturers, treat their customers better 
than themselves! this is probably connected with the other 
fact ; the ores which yield the best iron are growing scarce, and 
the inferior description of iron coming into use, accounts for the 
breakages. Just the reverse is the state of facts in this country. 
The best ores are becoming more abundant, All we require is 
capital to erect the necessary works and to accumulate stock for 
a favourable condition of market. There may be bad locationa, 
where no capital can cure, and nothing but a perpetual high 
tariff can keep the life in. But there is now no lack of locations 
which only need a fair outlay of capital to be able to hold on 
their way with fair prosperity, in spite of free trade. With in- 
exbaustible iron mountains, and ore of a quality to rival the iron 
of Sweden and Russia, we ought to export rather than import 
iron; and in less than twenty years we shall do so, unless some 
wonderful mineralogical discoveries are made in the British 


manner it is caused, may not prove a fatal obstacle to any | Isles.—A merican Railway Times. 





AGRICULTURE AND POPULATION IN FRANCE. 
An interesting article by M. Léonce de Lavergne has appeared 
under this title in the Revue des Deux Mondes. After alluding 
to the fact already known through the last census, viz., that the 
increase of population in France during the last five years has 
proved very low, not exceeding 256,000 souls, while the census 
of 1846 gave an increase of 1,170,000 souls, the author proceeds 
to examine whether this diminution should be considered a 
calamity or not. If the distress of the people proceeds from ex- 
cess of population—if a slower increase is accompanied by an 
improvement in their condition, it should be considered a boon. 
M. de Lavergne here enters into a defence of the Malthusian 
doctrine, and proceeds to apply it to the case of France since 
1790, when its population consisted of 26,500,000 souls. 
Twenty-five years later it had increased by 3,000,000; in the 
course of thirty years more (1846) there was an additional in- 
crease of 6,000,000; and during the last ten years the increase 
has been under 600,000. Hence, during the revolutionary and 
imperial period the annual average of increase was 120,000; 
during the Restoration and Monarchy of July 200,000; and 
since then 60,000. Now, according to Malthus, the amount of 
population doubles in the course of twenty-five rs, unless 
checked by scarcity of food; and this check, the author 
contends, has operated in France, at the same time producing a 
greater amount of individual comfort. From 1790 to 1846 the 
produce of agriculture has doubled ; had the population increased 
in the same proportion, viz., to 53,000,000 the amount of means 
of subsistence per head would have remained the same; but the 
population having increased in a lower ratio, there has been a 
corresponding increase in the average of individual comfort. 
Thus, if, in 1790, there might have been distributed 100f. per 
head, the average distribution in 1846 would have been 150f. 
If the production of manufacture be added to that of agriculture, 
and be valued at 50f. per head in 1790 and 150f. in 1846, the 
average of individual comfort will be found to have doubled ; 
this, according to the author, is really the case. And if the 
average duration of life, which Malthus considers to be the 
true measure of national prosperity, be taken into account, 
it will be found that in France this average has risen from 28 
years to $9. The latter point was attained just before 1847, when 
France was increasing her population at the rate of 200,000 
souls per annum, and every three years adding one year to the 
mean duration of life. The most prosperous period of agricul- 
ture in France also falls within the 30 years preceding 1847, 
when the mean increase of production was 2 per cent, annualiy, 
and might have risen to 5 and even 10 per cent. without becom- 
ing extraordinary. The scarcity of 1847 and the subsequent 
revolution of 1848 changed all this; the excess of births over 
deaths fell from 237,000 to 62,000 in 1847, and to 13,000 in 
1849, when the cholera raged; mean duration of life stationary. 
Things grow worse after 1851 under the double influence of 
scarcity and war. In 1854 and 1855 the deaths for the first 
time exceeded the births. It is curious to trace the effects of 
political events upon the progress of population. ‘ihe anxiety 
created in 1848 increased the number of deaths and diminished 
the number of births, a cireumstance which finds its parallel in 
1130-32. After 1850 public confidence began to revive; the 
excess of births over deaths suddenly rose in that year from 
13,000 to 187,000; it fell to 112,000 in 1851, and rose again to 
144,000 the following year, This movement was stopped by 
four successive bad harvests, to which must be added the grape 
blight and the disease of the silk-worm; the aggregate of the 
losses accuing from all these causes the author states at nearly 
2,000,000f. in four years. At the same time the production of 
cattle decreased, and terrible epidemics carried off sheep by 
flucks ; meanwhile, in consequence of bad forage, the quality of 
the larger species of cattle has deteriorated, and in order to 
maintain the usual supply of meat a large number hasto be killed, 
To all these circumstances the author now adds the effects of the 
war, which are sufficiently evident, and the increase of luxury, 
to elucidate which he first points to the fact, brought to light 
by the census of 1856, of the immigration of the rural popula- 
tion to the towns, and the consequent depopulation of 51 de- 
partments. He admits the right of the labourer and workman 
to seek higher salaries where they can find them, and shows that 
such a tendency, when operating gradually, is far from being 
hurtful in its consequences, There was a time when the country 
was overpeopled, and manufacturing towns were in want of 
hands; the excess of the former then naturally flowed in to re- 
lieve the requirements of the latter, and the balance was gra- 
dually restored, But at present this transformation has assumed 
the character of a violent perturbation ; agriculture has lost an 
immense number of hands, while manufacture has not been 
supplied with them in an equal proportion, since its production 
does not show any sudden increase. The rise in the price of 
raw materials has, on the contrary, impeded the progress of 
many manufactures ; and as regards railways, France is rather 
behindhand with other nations than otherwise. The author 
now points to the danger of the sudden agglomeration of 300,000 
new inhabitants in the capital. In the case of London such an 
agglomeration is free from danger, because it has been effected 
gradually, without the influence of over exciting causes, but in 
Paris the case is different. From an official document it appears 
that out of 2,379,0000,00f, paid by the treasury in 1855, the de- 
partment of the Seine has alone absorbed 877,000,000, while in 
1850 its share was 497,000,000. This concentration of the public 
money in Paris has created an extravagant degree of luxury, 
which the author considers to be fraught with great danger 
for the future, The increasing dearness of all the necessaries 
of life shows that the improvement of its comforts which the 
rural population seeks in coming to Paris is illusory, because it is 
coupled with a diminution of production. It is true that in con- 
sequence of the immense increase of consumption in Paris there 
has been a corresponding increase in agricultural produce within 
a radius of 50 leagues around the capital, but the other parts of 
France, especially the eastern and south-western departments, 
have suffered in proportion, the harvest having there been one- 
fourth, and in some instances one-half, below the average. The 
author shows that all these effects are peculiar to France, and 
have not manifested themselves in other countries, although the 
last harvests have been generally bad all over Europe, He then 
proceeds to grapple with a difficulty which tells against his argu- 
ment, viz., that the produce of the indirect taxes has consi- 
derably increased. This he explains, first, by observing that a 
large portion of this increase is a result of new taxes laid on ; 
and secondly, by taking into account the extraordinary expenses 
of the war, the universal exhibitions, and the great public works. 
What he tinds himself unable to explain is the immense increase 
in the consumption of tobacco—positively 200,000,000f. an- 
nually turned into smoke—and at length attributes it to an 
increased tendency to idleness evinced by the population. M. de 
Lavergne now points out the remedies for such a state of things. 
The Government, he thinks, is too much in the habit of aiding 
private enterprise by grants of public money, the consequence of 
which is that no one undertakes anything important without a 
subsidy from the State, This should not be; private energy 
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would be better called into action by leaving it to its own 
resources. Let the public expenses, which during the last three 
years have exceeded 2,000,000,000f. per annum, be again reduced 
to their former amount of 1,500,000,000f. ; let all useless public 
works be suspended, new loans be avoided, the establishment of 
new institutions of credit and all artificial excitements to luxury 
be discouraged, the expenses of the military establishments be 
reduced to the strictest limits, and then, the author concludes, 
let France wait patiently for the effect of these restorative 
measures. 


THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

3017. Epwarp Lors, Leicester-square, London, “Improvements in the 
manufacture of cement, mortar, concrete, and artificial stone.”—Petition 
recorded 20th Decenher, W856 

3031. Tomas Rorvents and Joun DaLe, Manchester, and Joun Dayien 
PRITCHARD, Warrington, ‘Improvements in the manufacture of oxalate 
of soda, which improvements are also appli to the facture of 
oxalic acid.” —Prtition recorded 22nd December, 1856. 

579. WituiaM Henry Tuorntuwairk, Newgate-street, London, “ Certain 
improvements in barometers."—/ etition recorded 27th February, 1857, 

632. Tuomas Brows, Fenchurch-street, London, ‘Improvements in 
capstans,”"—J’etifion recorded Ath March, 1857. 

769, JoEL WitLiaMs, Mold, Flintshire, ‘‘ Improvements in cocks or taps.” 

771. SamurL CamrneLt, Newington, Surrey, ‘ Improvements in preserving 
vegetable substances.” 

773. WiLL1AM Ret, Shettleston, Lanark, N.B., ‘ Improvements in safety 
apparatus for guarding the mouths of pits, excavations, and other 
openings.” 

775. WitiiaM Gwittim Merrett, Leadenhall-street, London, ‘An im- 
provement in coats and waistcoats "—Petitions recorded 19th March, 1857. 

777. Jean Ninck, Brewer-street, Golden-square, London, ‘ Improvements 
in placing sets, or partial sets, of teeth, gums, and palates on plates.” 

779. Hexty Hat, Spotland, Rochdale, Lancashire, ‘An addition to 
‘ throstles’ for doffing the bobbins.” 

781. CuarLes Weiss and Henry Lister, Huddersfield, Yorkshire, ‘ Im- 
provements in the means, machinery, or apparatus employed in the 
finishing of mohair and other textile fabrics.” 

783. JouN Parker East Markham, near Tuxford, Nottinghamshire, ‘ Im- 
provements in apparatuses for separating corn and other grain and seeds 
from dust, chaff, and other matter: 

785, Joun P Jourpa, New York, U8., “ Raising sunken vessels,” 

787. Groner WILLIAM Sayer, Cognac, France, ‘ Improved machinery for 
stopping or retarding railway carriages,” 

789. Wittiam Jounson, Lincoln's-inn-fields, London, “ Improvements in 
steam boilers and furnaces, and in apparatus connected therewith "— 
Partly a communication,— Fetitions recorded 20th March, 1857. 

793. WitttaM Banks and Joun Banks, Bolton, Lancashire, “ 
improvements in machinery or apparatus to be employed for washing, 
scouring, or bleaching cotton, linen, and other textile fabrics.” 

705, Gronet Perrott, Cork, * Improvements in horse gearing.” 

797. Richanp ARCHIBALD Brooman, Fleet-street, London, ‘‘ An improved 
method of driving the spindles of spinning frames.”— A communication. 
799. James Epwanp Coir. New York, US., “ Improvements in the rig and 

working the sails of square sail vessels.” 

801. Ronert Musurt, Coleford, Gloucestershire, “Improvements in the 
manufacture of cast steel.” 

803. FRELERICK SAND HemMING, Westminster, London, ‘‘ Improvements 
in the mode of treating peat, mixed or not mixed with other vegetable or 
animal fibrous substances, and in the application of the same to various 
purposes.” 

805. ‘Inomas Howarp Heap and Josern Wricut, Teesdale Iron Works, 
Stockton-on-Tees, ‘ Improvements in casting railway chairs, and in the 
manufacture of other castings.” 

807. Hexry Dotsy and Epwin Tuomas Downy, Regent-street, London, 
** Improvements in machinery used when printing several colours in sue- 
cession on the same surface.”—/’efitious recorded 21st March, 1857. 

809. Wittiam Hear, Ashton-under-Lyne, Lancashire, ‘* Certain improve- 
ments in self-acting slide lathes.” 

811. Joun Sekar, Aberdeen, N.B., ‘Improvements in oil and spirit 
laps for the formation of burners obviating shadow.” 

$13. WiintAM Mints, Lower Craven-place, Kentish Town, London, ‘ Jm. 
provements in the action of upright pianofortes ” 

815. Thomas Mospe.. Svitu, Hammersmith, and Cornerivs Burke, Earl- 
street, Kensington, “Improvements in the preparation of materials 
applicable to the manufacture of candles.” 

$17. Frepenick Joun Jones, Aldermanbury, London, “ An improved buckle 
or fastening. ”"—Petitions recorded 23rd March, 1857. 

819. Robert Hanna Coniyer, Park-road, Regent’s-park, London, “ Im- 
proved machine for cleaning and purifying wheat and other gram.” 

821. JBAN ALEXANDRE ZiBELIN, Paris, ‘* Improvements in the fabrication of 
artificial wines, brandy, and vinegar.” 

823. ALFRED ViINCKNT Newron, Chancery-lane, London, “ Improvements in 
carding engines "—A communication. 

825. Tuomas Lawes, Chancery-Jane, London, “ An improved construction 
of agricultural implement to be nsed in tilling the land.”"—J%titions 
recorded 4th Maveh, 1857. 

827. Wintiam HENRY CoLtins, Birmingham, “ Improvements in attaching 
knobs to spindles.” 

820. Jous MickL&, Newcastle-upon-Tyne, ‘ Improvements in machinery or 
apparatus for reaping and mowing.” 

831. Joun Hewerr, Sheffield, Yorkshire, ‘Improvements in sewing 
machines,.”"— A communication. 

833. ALFRED Vincent Newton, Chancery-lane, London, “ An improved 
construction of water meter.”—A communication. 

835. JouN HENDERSON, Lasswade, Mid-Lothian, N.B., ‘Improvements in 
writing instruments.” 

837. WILLIAM SomERVAIL, Dunlop, Ayrshire, N.B., ‘t Improvements in the 
treatment or preparation of fibrous materials for being spun.” 

830. Cartes Cowrer, Southampton-buildings, Chancery-lane, London, 
** Improvements in the manufacture of shot and shells for rifled ordnance.” 
A communication from J. M. Sigourney, Watertown, Jefferson, New 
York, U.S. 

841. Joseen Wittiam Witsox, Banbury, Oxfordshire, “ Imorovements in 
the cutting tools used for rounding, surfacing, or otherwise operating on 
wood." J" titious vecor ded 25th Marek, 1857. 


Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 

8€0. Groner Giour, Massachusetts, US.. ‘ A new and useful con- 
trivance or mechanism for shackling or attaching another anchor to the 
chain of an anchor to which a vessel may be riding, his said invention 
being termed by him a ‘second anchor shackle.’ "— Deposited and recorded 
27th March, 1857. 

883. ANTOINE JosErt QuINcHE, Paris, ‘‘Improvements in apparatus for 
counting, registering, and indicating the distance travelled by vehicles.” 
— Deposited and recorded 31st March, 1857. 


Patents on which the Stamp Duty of £50 has been Paid. 

742. Wituiam Epwarp Newtox, Chancery-lane, London.—A communica- 
tion.— Dated 31st March, 18.4. 

743. Averep Vincent Newrox, Chancery-lane, London.—A commun ica- 
tion.— Dated 3ist March, 1854. 

827. Joun Piatt, Oldham, Lancashire.-- Dated Sth April, 1854. 

757. Thomas Scorr, Brighton, Sussex.— Dated 8rd April, Isd4. 

771, Bernnary Sayvrsson, Banbury, Oxford-hire.— Dated 4th April, 1854. 

786. George Francis Witson and James Monroe Wurtine, Rhode Island, 
U.S. ~ Dated Sth April, 1854. 

758. James Forsytn, Caldbeck, Cumberland, — Dated 8rd April, 1854. 

762. WILLIAM Gossacer, Widnes, Lancashire.—Dated 8rd April, 1854. 

78). WitataM E1rwarp Newicox, Chancery-lane, London.— A communica- 
tion — Dated Sth April, Iss4, 

=. Givserre D&vINcKNZI, Grosvenor-street, London.—Dated 13th April, 
Si4. 

796, Fate Depot, Roulogne-sur. Mer, France —Dated 6th April, 1854. 

766. James Hiern, Manchester.—Dated 4th April, 1854. 

792. Josern Nasu, Thames Parade, Pimlico, Lo1.don.—Dated 6th April, 
1854. 










































800. JuLIAN Beanarp, Club Chambers, Regent-street, London. - Dated 6th 


April, 13854, 


802, Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communication 


from T. F. King, New York, U.S.— Dated 6th April, 1854. 
818. Jown Henny Jouxson, Lincoln’s-inn fields, London,—A commiunication 
from T. F. King, New York, U.S —Dated 7th April, 1854. 
782. James Howpen, Glasgow.— Dated 5th April, 1854. 
789. James Smith, St. Leonards-on-Sea, Sussex.— Dated 6th April, 1854. 
801, James Wornatt, jun., Salford, Lancashire.— Dated 6th April, 1854. 


—_— 
Notices to Proceed. 
2806. Henry EastMan PaLMer, Stonehouse, Devonshire, “ Improvements 
in photographie apparatus.” —/ efdion vrecrded 26th Nevauber 1856. 
2318. Joskren M. SauNDrRS, Menloe, Kathgur, Dublin, ** Improvements in 
cooking ranges."—Petition recorded 28th Nowculer, 1856, 


2823. Joun Grorce TaYLor, Glasgow, “ Improvements in pencil cases.”— 
Petition vecorded 29th November, 1856. 

2843. Francis PEABopy, St. James’-street, Westminster, ‘‘ Improved appa- 
ratus for obtaining motive power by the action of the wind.”— Petition 
recorded lst Decenbev, 1856. 

2849. Joun Loneuortom, Leeds, Yorkshire, ‘‘ Improvements in apparatus 
for drying, roasting, carbonising, and calcining vegetable, mineral, and 
animal substances.” 

2855. Joun Fow.er, jun., Havering, Essex, “‘An improvement in the 
manufacture of wire ropes.”—Petitions recorded 2nd December, 1856. 

2862. JAMES MizeN, Deptford, Kent, ‘‘ Improvements in apparatus for 
making gas, partly applicable to culinary or other domestic purposes.” 
2870 JoskrH DeELey, Mile End-road, London, ‘‘ Improvements in fur- 

naces for smelting and melting.” 

2871. James Kinper CuretTnaM, Rochdale, Lancashire, ‘‘ Improvements in 
the application of photographic pictures to metal and other surfaces, and 
in rendering the same applicable as printing surfaces.”— Petitions recorded 
Brd December, 1856. 

2915. THomas Vicars, sen., Tuomas Vicars, jun., THomas AsHMorE, and 
James Situ, Liverpool, ‘‘ Improvements in the manufacture of biscuits, 
lozenges, and other like articles of confectionary.”—Vetition recorded 9th 
December, 1856. 

2968. Grorex LitrLEwoop, London-wall, London, ‘‘ Improvements in print- 
ing geometric patterns.”— Petition recorded 13th December, 1856. 

2903. Gopwix Mreape Pratr Swirt, Viscount Caruinororp, Swiftseath, 
Kilkenny, “‘ An aerial chariot, or apparatus for navigating the air.”—/eti- 
tion recorded V7th Decenber, 1856. 

3038. WiLLiam Spence, Chancery-lane, London, “Improvements in the 
manufacture of felt.”—A communication from Edouard Pierre Jean 
Marie Albert, Rue de l'Empereur, Seine, France. 

3041. WiLttiaAM Epwarp Newton, Chancery-lane, London, “ Certain im- 
provements in meters for water and other liquids.”—A communication. 
3049. ALFRED HEATHER, Portsmouth, Hants, ‘‘ Improvements in ferry 

boats.”—/'etitious recorded 231d December, 1856. 

118. Winttam Epwarp Newton, Chancery-laue, London, “‘ An improve- 
ment in rollers employed for calendering, mangling, and other processes 
of analogous character.".—A communication,—Vetition recorded sth 
Janvary, 1857. 

215. Joux Wuines, Pimlico, London, ‘‘ Improvements in machines for 
dovetailing, grooving, slotting, and rebetting.” — Petition recorded 24th 
Janvary, 1857. 

402. Kicuanp Duepane Kay, Accrington, Lancashire, “An improved 
method of using or applying certain colouring matter, either singly or in 
combination with other colouring matters, to woven or felted fabrics, 
yarns or threads, either in the white or dyed state.”—A communication. 
—Tl'etition recorded Uth Fel vary, 1857. 

440. Joun Cruicksuank, Princes End, near Tipton, Staffordshire, ‘ An 
improvement or improvements in rolling iron and steel wire.”—Petition 
recorded Vath February, 1857. 

537. RicHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in underskirts or petticoats.’ —A communication.—Jet tion recorded 24th 
February, 1857. 

561. Tuomas Groroge Suaw, Great Saint Helen’s, Bishopsgate, London, 
“An improved thrashing and winnowing machine, which he calls * flail 
thrashing machine,’ for corn and other grain.”—Vetition recorded 26th 
February, 1857. 

597. Turopore HyLA JENNENS, Hunter’s-lane, Birmingham, ‘‘A new or 
improved manufacture of rollers or cylinders for printing fabrics "— 
Petition recorded 28th February, 1857. 

612. RicuarD ARCHIBALD BRooMAN, Fleet-street, London, ‘A method of 
constructing and heating buildings, and apparatus for the winding of the 
silk from the cocoon.”—A communication from Felix Rignon, Turin.— 
— J etition recorded 2ud Maveh, 1857. 

644. WiLLiaM HoLuanp, Birmingham, “ A new or improved manufacture of 
runner notches and top notches for umbrellas and parasols."”—z efition 
vecorded Sth March, 1857. 

683. Henry Ricuarp Smit, Wellingborough, Northamptonshire, “Certain 
improvements in manufacturing and purifying gas made from coal or other 
bituminous substances for ilumination.”— Petition recorded 9th March, 
1857. 

771. Samuen Carnet, Newington, Surrey, “ Improvements in preserving 
vegetable substances.” 

773. WituiaM Rep, Shettleston, Lanarkshire, N.B., “ Improvements in 
safety apparatus for guarding the mouths of pits, excavations, and other 
openings.” — Petitions recorded Vth Merch, 1857. 

781. CuarLes Weiss and Henry Lister, Huddersfield, Yorkshire, “ Jm- 
provements in the means, machinery, or apparatus employed in the 
finishing of mohair and other textile fabrics."—J/'titiow recorded 20th 
Merch, 1857. 

797. RicHakD ARCHIBALD Brooman, Fleet-street, London, “ An improved 
method of driving the spindles of spinuing frames.”— A communication. 
709. James Epwakp Coir, New York, U.S., “ Improvements in the rig and 
working the sails of square sail vessels.”—Vetitions recorded 21st ureh, 

1857, 

833. ALFRED Vincent Newton, Chancery-lane, London, ‘An improved 
construction of water meter.”—A communication.—Petition recorded 25th 
March, 1857. 

860. GrorGk GiLMouR, Massachusetts, U.S., ‘‘A new and useful con- 
trivance or mechanism for shackling or attaching another anchor to the 
chain of an anchor to which a vessel may be riding, his said invention 
being termed Ly him a ‘second anchor shackle,’ ”"— Petition recorded 27th 
Murch, 1857. 
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of their objections to such application, at the Office of the Commis- 
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* Specitications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-oflice, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Ab tracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLAss 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 
2198. Pierre Larritre, Paris, ‘An improved engine with rotary piston, 
applicable to various purposes.”~ Dated 19th September, 1856. 

This engine consists of a cylinder having closed ends, in which 
cylinder the rotating piston is fitted accurately between the ends of the 
cylinder, The piston is fixed to, and forms an eccentric on a shaft, 
which shaft is concentric with the cylinder. At its extreme diameter, or 
that part farthest from the shaft, the piston is always in contact with 
the interior surface of the cylinder, whereat the passage of any fluid or 
plistic matter is prevented. Between the induction and the eduction 
ports a sliding diaphragm or partition is situated, which slides towards 
and from the centre of the cylinder according to the position of the 
eccentric piston, but at all times keeping closely in contact with its 
reriphery. This. partition forms an abutment for the steam or other 
fluid or plastic material to act against, and, with the centact point of the 
piston and cylinder, forms a complete separation between the induction 
and eduction passages. The motion of the partition is regulated and 
imparted to it by means of a crank on the rotating shaft of the piston, 
while the outline form of the piston is such that the partition and piston 
are at all points of the revolution in contact as before mentioned. 

2202. Witt tam Youna, Queen-street, Cheapside, London, ‘* Furnaces, fire- 
places, and stoves."— Dated 19th September, 1856. 

This invention consists in a method of arranging furnaces, tire-places, 
and stoves to facilitate the supply of air to the fuel so that the combus- 
tion may be more complete. For this purpose a tube is used, which 
passes up through the centre of the grate, and supplies air to the fuel 
through a series of longitudinal slits or openings. The tube is closed at 
the centre of the fire by a dive or plate, so that the air to supply the 
lower part of the fire is drawn from below; and the air to supply the 
upper part of the fire is drawn from subove, and is to a great extent 
heated by the fire acting on the exterior of the tube. Underneath the 





fire is a cylindrical box for containing fuel, and the fuel is raised as it is 
required by a screw or incline which nearly fits the cylinder, and as the 
fuel is raised to the grate fresh fuel is supplied to the lower part of the 
box by a suitable shoot. Another method of arranging furnaces, fire- 
places, or stoves, so as to consume the smoke, consists in mounting the 
fire basket or grate on a vertical axis, and in dividing it at the top into 
two, three, or more divisions. Over the fire basket or grate a plate pro- 
jects, which covers one or more of the divisions. When the fire requires 
feeding, fuel is placed on the uncovered part of the fire, and then by 
rotating the grate the fresh fuel is carried under the covering plate, and 
the smoke is obliged to descend, and to pass under the divisions, and 
rise up through the bright part of the fire, and is thus consumed. 

2210. Witu1aM Jounson, Lincoln’s-inn-fields, London, ‘‘ Steam boilers.”—A 
communication.— Dated 20th September, 1856. 

These impr are applicable in all boilers in which the arrange- 
ment and construction of the furnace or fire box resembles that of a 
locomotive boiler, the object of the improvements being to strengthen 
the top of the fire box, and to render it less liable than hitherto to be 
uncovered by the water. It is usual to make the top of the fire box of 
a locomotive boiler flat, or convex, or curved outwards from the fire, but 
according to the present invention it is intended to make the top of the 
fire box concave or curved inwards towards the fire, that is to say, the 
top is made to bulge inwards into the fire-box from the outer edges, and 
such bulging may take the form of one, two, or more hollows. In com- 
bination with this form of fire box top, a stay or stays, with a curved 
under side, may be used, the shape of the top admitting of the under 
side of the stay lying in the hollows, whilst the two ends of the stay or 
stays are attached in the usual manner.— Not proceeded with. 





2212. Joseru’ Mavups.ay, Lambeth, Surrey, “‘ Improvements in fire-places 
for steam boilers.” — Dated 20th September, 1856. 

This invention consists in so constructing the fire-places of steam 
boilers as to admit of the introduction of a blast of air for the combus- 
tion of the fuel directly into the fire-place, from the sides or otherwise, 
instead of admitting currents of air through the fire bars as in common 
use.— Not proceeded with, 

2227. Francis Wriatey, Carlisle, Cumberland, ‘ Friction coupling for the 
transmission of motive power."—Dated 23rd September, 1856. 

This invention consists in the novel arrangement of powerful levers 
directly applied, either internally or externally, to a frictional surface 
in motion, by which means it is brought gradually into contact within 
another and similar surface at rest, and thus held by the same levers, 
without any other retaining force, and thereby made capable of trans- 
mitting any amount of power from the prime mover to any shafting, 
gearing, or other machinery requiring to be alternately set in motion, or 
remain at rest. This is accomplished without altering the speed of such 
prime mover, and without shock or concussion to any part of the said 
shafting, gearing, or other machinery. 

2234. ANTOINE JEAN Baptiste Lesrrxasse, Toulouse, France, ‘ Obtaining 
motive power.”—Dated 24th September, 1856, 

This invention relates to an improved hydraulic apparatus for obtain- 
ing motive power. This apparatus consists of a reservoir of water or 
other fluid fitted with a syphon, the longer limb of which passes down 
to a water wheel, and is so constructed as to be capable of directing a 
stream of water on to either side of the wheel, according to the direc- 
tion of rotation required. The axis of this wheel works a set of pumps 
for raising the water which has acted upon the wheel, and returning it 
to the reservoir to be again supplied to the wheel through the syphon. 
The power may be transmitted from the axis of the water wheel toa 
driving shaft in any convenient manner.—Not proceeded with. 

2238. Josern Bexnett Howe.., Sheffield, and Nicnotas Harvey, Hay- 
market, ‘‘ Steam and other boilers.”—Dated 24th September, 1856. 

In carrying out this invention plates of cast steel are rivetted together 
to the form required with steel rivets, and angle or T steel is used for 
supporting and stiffening the shell of cast steel plates. —Not proceeded with, 

2243. Tuomas Houmes and Tuomas ASPINALL, Pendleton, Lancashire 
* Fire-places and furnaces.”— Dated 25th September, 1856. 

This invention consists in the application of lime, or of substances 
containing lime, either alone or with the addition of soda ash, or other 
alkaline substance, to the fuel employed in fire-places or furnaces. 

2245. Canuo Sayno, Novara, Piedmont, ‘ Bearings, beds, or sockets for 
axles, pivots, or other rotary parts of machinery.”— Dated 25th Septerber, 
iA 

This invention consists in having balls, cylinders, or truncated cones 
interposed between the rotary parts and the surface of the bearings, or 
between intermediate plates, and thus changing the sliding into rolling 
triction—WNot proceeded with. 


CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, WC. 

2201. Axruur Crark, High-street, Southampton, Hants, ‘Signal lamps.”— 
Dated 19th September, 1856. 

This invention is more particularly applicable to those descriptions of 
signal lamps which are used on board ship for signalling to the helms- 
man at night. For this purpose it is necessary that the signal lamp 
should show a white, green, or red light, as may be required. Now this 
invention consists in doing this with a single lamp, by surrounding the 
same with a rotating six sided lantern, each of the sides of which is 
glazed with glass of one or other of these colours, and it is arranged that 
the opposite sides of the lantern be glazed with glass of the same colour. 
— Not proceeded with, 

2203. Epwarp Fixcu, Bridge Works, Chepstow, ‘‘ Improvements in the 
construction of wrought iron masts, bowsprits, yards, booms, gaffs, and 
spars, and in rigging ships.”—Dated 19th September, 1856. 

These improvements consist, First, in making wrought iron masts, 
bowsprits, yards, boums, gaffs, and spars, multilateral iu shape, instead 
of cylindrical, thereby dispensing with the bending of the plates, and 
much facilitating the construction ; and this the patentee carries out by 
procuring a number of plates equal to the number of sides determined 
upon, and a number of angle irons equal to the number of angles formed 
by the junction of the sides. “o the angle irons he rivets the side 
plates, and the more effectually to bring the plates in contact, he planes 
both the vertical and horizontal edges of the plates to form the joints; 
and to give uniformity of strength and elasticity, he causes the plates to 
break joint with each other, and he welds the angle irons up in one 
piece for the entire length required. His Second improvement consists 
in doing away with the necessity in masts, bowsprits, yards, booms, gaffs, 
and spars of small size of putting in the rivets from the inside, and hold- 
ing them up while being rivetted. For this purpose taper rivet holes 
are made in the plates forming the shell, and in the angle iron to which 
they are rivetted. The two pieces of iron are brought together for 
rivetting, so that the surfaces on which the holes are smallest are in 
contact, and a headless rivet is introduced from the outside of the tube 
into the holes, and it is clenched in the usual way to expand it to the 
taper of the holes. Thus the finished rivet is smallest in the middle, 
and expands outwards each way, His Third improvement consists in 
facilitating the construction of masts, topmasts, top gallant masts, 
booms, gaffs, spars, and bowsprits of wroaght iron, which may be either 
cylindrical or multilateral, by inserting in the ends of them when such 
ends require fashioning to any particular shape, or inserting into any 
part of the barrel where attachments or holes have to be made, or sheaves 
to be inserted, pieces of wood which, immediately previous to insertion, 
have been reduced in size by compression, so that in their endeavour to 
resume their original shape they shall tighten, and firmly fasten them- 
selves in the iron barrel or cylinder. By this improvement, and by the 
insertion of compressed blocks at intervals, the articles enumerated will 
be strengthened, their shapes retained, and the hollow parts made air 
tight, so that corrosion would be prevented. The Fourth improvement 
consists in an improved method of arranging the shrouds fn rigging 
ships. In forming the shrouds of ships it is usual for the ropes of which 
they are composed to go up and pass round the mast at the head, and 
come down again on the same side of the ship; thus one rope forms 
two shrouds, so that if there be six shrouds on each side of the mast, 
then there will be six loops round the mast. Now the invention consists 
in fastening metal cheeks to the head of the mast, through which 
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cheeks two pins pass, one on each side of the mast. Each shroud is 
made with an eye at its end into which fits a grooved barrel having a 
hole through its centre. The eyes of all the shrouds on one side of the 


ship are brought between the two cheeks, and the pin passes through | 
the holes in the cheeks, and through the eyes of the shroud, and thus 


secures them all to the head of the mast. 

2208. RICHARD VAN HEEs, Manchester, ‘“‘ Wrought iron wheels for railway 
and other purposes.”—A communication .—Dated 20th September, 1856. 

This invention applies to the manufacture of what are called plate or 

disc wheels, and the improvements consist, Firstly, in rolling the disc 
and the nave of the wheel in one piece; Secondly, in giving a dished or 
concave form to the disc so as to impart elasticity thereto; and, 
Thirdly, in the method of rolling up a run or flange around the 
periphery of the disc for the purpose of attaching the tyre thereto.— 
Noi proceeded with. 

2213, THomas WEBSTER RAMMEL, Trafalgar-square, London, ‘‘ Constructing 
railways and propelling carriages thereon.”—Dated 20th September, 1856. 

These improvements are directed to the construction and working of 

railways in such manner that they may with great convenience and 
advantage pass into and through cities and towns, and relieve the streets 
thereof from the effects of crowded traffic. For these purposes the rail- 
way in each case is to be constructed on, and supported by pillars or 
columns (by preference of iron) at such a height that the carriages 
thereon may be above the heads of persons walking on the ordinary foot 
pavements. Each line of rails is made endless. The pillars which 
carry the lines of railways by preference are to be fixed near and follow 
the lines of the kerbstones of the foot ways, each line of railway being 
carried by a single line of columns or pillars. At uniform distances 
along the lines of railways there are to be stations, which will in most 
cases conveniently be the present houses arranged for passengers to 
enter from the foot pavements, and to ascend suitable stairs and pass 
out at the first fluor on to a platform. The object of having the 
Stations at uniform distances apart is, that the carriages or trains of 
carriages may never come nearer together on the same line than the 
distance between two stations, and that all the carriages or trains of 
carriages on the line of railway may each start from its station and 
stop at the next station at the same time, The means of traction or 
propulsion preferred is the atmospheric, but so arranged that the 
traction pipes or tubes may be carried by the columns or pillars of the 
railway, and be divided into sections corresponding in length with the 
distance between the stations, so that a carriage or a train of carriages 
having arrived at a station it cannot proceed on to the next till the suc- 
ceeding section of the traction pipe or tube is again rendered vacuous, 
The several sections of the traction tubes or pipes are in connexion with 


ture of fibrous substances. The materials combined are a cloth formed 
of linen warp and woollen weft, and a thin sheet of caoutchouc. Ora 
cloth formed entirely of wool, together with a fabric which may be com- 
posed wholly of linen, or of linen and cotton and a thin sheet of 
caoutchouc, The cloth first named is already well known to the trade, 
under the designation of woollen card cloth, and is extensively used 
covered on one or both sides with a fabric of cotton to form the back or 
foundations of cards. Instead of the covering of cotton the new com- 
bination is formed by cementing to the surface of the said woollen card 
cloth a thin sheet of caoutchouc, either in its natural state or in the 
condition known as sulphured or vulcanised india-rubber Or the 
patentee obtains the same result by coating the said woollen card cloth 
with successive layers of strong india-rubber solution. His second 
combination is formed as follows :—He takes a cloth similar as respects 
tineness and thickness to the one before named, but composed wholly of 
wool, and to give it the power of resisting the tension to which cards are 
subjected on being fixed to the cylinders of the carding engine, he 
cements to one side with india-rubber solution, or with any other 
suitable cement, a thin fabric, the warp of which must be linen, but the 
weft may be cotton or other similar materials. This compound cloth he 
then treats in the manner before described, namely, by cementing a thin 
sheet of caoutchouc to one side, or by giving it successive coatings of 
strong india-rubber solution. 

2259. Groner GowER WoopwarD, Kidderminster, Worcestershire, ‘‘ Manu- 
facture of carpets.”-—Dated 26th September, 1856. 

This invention consists, Firstly, in the application of certain improve- 
ments described in the specification of letters patent granted to the 
patentee bearing date the 26th day of October, 1853, in which specifi- 
cation a combination of self colour and parti-coloured warps is therein 
described, as applied to the manufacture of carpets and other looped 
fabrics. Now he applies the combination of self and parti-coloured 
warps to the manufacture of other descriptions of carpet than are 
described in such specification; for example, to the manufactare of 
carpets known as Kidderminster and Dutch carpets. Secondly, the 
invention consists in working self colour and parti-coloured warps in the 
manufacture of velvet Brussels and Dutch carpets to the same reed of 
the slay, that is above and below each other rising as the pattern requires. 
Thirdly, the invention consists of improvements in dyeing parti-coloured 
warps; the apparatus used for this process consists of a number of 
expanding slides, each pair being fastened to cheek plates, and fitted on 
a main shaft supported by a suitable framing. To the ends of these 
slides are attached semi-circular pieces of metal upon which the yarns 
are wound; the slides are actuated by toothed wheels, by which the dis- 
tence between the semi-circular pieces of metal may be increased or 

i To each of the semi-cireular pieces of metal is fitted a 








one or more pipes, below which are in connexion with the pumping 
engines. By these arrangements the several carriages or trains of 
carriages on a line of railway will start and come to rest at the same 
time, and will constantly move onwards from station to station, and by 
so doing will proceed completely round the endless line of railway. 


CLass 3.—FABRICS. 


Including Machinery and Processes for Preparing, Manufacturing 
Printing, Dyeing, and Dressing Fabrics, §c. 

2215. See Class 10. 

2236. ALFRED Viycent Newton, Chancery-lane, London, “ Carding en- 
gines.”—A communication.— Dated 24th September, 1856, 

This invention consists in the application of one or more strippers to 
the main cylinder, in connexion with a doffer which returns the cotton 
instantly to the main cylinder as fast as it is taken off by the stripper, 
whereby an uninterrupted and continuous action is preserved, not pro- 
ductive of unevenness of lap. <A petition has been presented to the Lord 
Chancellor for an extension of the teme for filing the final specification of this 
patent. 

2241. Victor Freprrick Antotnr Prost, Paris, ‘‘ Improvements in 
weaving, and in the machinery or apparatus employed therein,”— Dated 
24th September, 1856. 

This invention consists, Firstly, in weaving in a perpendicular position 
ribbons, laces, and other fabrics formed transversely in the loom or 
frame, that is to say, instead of placing the warp threads horizontally, 
they are carried up perpendicularly, or from the lower part to the 
upper part of the loom or frame, the harness or heddles working hori- 
zontally; and the threads are so arranged that the fabrics when woven 
have their selvages parallel, presenting their edges to the front and back 
of the loom or frame, whereby a considerable number of articles of 
narrow width, such as ribbons, laces, edgings, &c., may be woven in a 
loom or frame of ordinary length at the same time. Secondly, in im- 
proved harness, heddles (or their equivalents), the shafts, bars, or strips 
of which are drawn back, or restored to place by meansof springs, elastics, 
india-rubber, or other resilient agents, and are brough: to the proper 
position by the action of the jacquard, to the hooks of which the strips 
or laths of the harness are connected. Thirdly, in the employment of a 
batten having a rising motion, acting also as a reed or slay placed 
horizontally and lengthwise of the loom or frame, so as to act on all the 
fabrics simultaneously. Fourthly, in the employment of bobbin car- 
riages, thread carriers, or shuttles carrying the weft threads, and sliding 
on straight or curved, flat, grooved, or hollowed bolts or guides, 
Fifthly, in combining and arranging the parts composing the loom or 
frame for the weaving of ribbons, lace, and fabrics generally in a per- 
pendicular position, with a harness or heddles acting horizontally, a 
batten having a rising action, and bobbin carriage or shuttles for 
shooting the weft travelling in straight or curved bolts. 

2252. Marruew ANDREW Murr, and Wiitiam James Waker, Glasgow, 
N.B., “Apparatus for sizeing or dressing yarns or threads.”— Dated 25th 
September, 

This invention consists of modifications of what is technically known 

g facturers as the “tape,” sizeing, or dressing yarns or 
threads. According to one of such modifications provision .s made for 
effecting the actual sizeing or dressing operation separately and dis- 
tinctly for each colour in the threads under treatment. To this end 
separate and distinct size or dressing chests are provided for each colour 
in the warps passing through the machine, so that the colours cannot 
intermingle and spoil the work. Each distinct coloured warp is also 
brushed separately and the threads do not in any way come in contact 
until they arrive at the drying cylinder. This arrangement of separate 
size chests also permits of colour being used in one or more of them 
should it be wished to give a tint or tints to a portion of the threads 
through the medium of the sizeing or dressing. Instead of placing the 
unsized warp beams on a continuous level at the rear of the machine, as 
is usual, these beams are so disposed at different levels, and the threads 
are so conveyed from them that the whole is peculiarly open and ac- 
cessible to the attendant. As the threads pass off their beams to reach 
the dressing chambers they pass through an improved reed or guide 
wraith or comb. This reed is entirely open on its upper side, so that 
the threads can be dropped into it from the top, and when the lease iz 
to be formed the operator has great facility for doing it by simply ele- 
vating the reed, when, as each thread is passed separately through its 
own dent or division, the accurate formation of the lease is always 
iusured. As the threads pass to the finishing beam, cold air is blown 
upon them for the purpose of mellowing them, and removing the dry 
harshness so commonly felt as an objection in the ordinary process, 

2256. See Class 10. 

2257. Cuartes Rexsuaw, Dukenfiekd, Chester, ‘‘ Squeezing-rollers appli- 
cable to machinery or apparatus for pressing or partially drying yarns 
and woven tabrics.”—Dated 26th September, 1856. 

This invention consists in covering the squeezing rollers with caout- 
chouc, or some similar elastic substanee, instead of using the ordinary 
rollers composed of metal, wood, or other hard substances, through or 
between which the damp goods pass to be squeezed or pressed. And for 
the purpose of more effectually squeezing or pressing all the parts of yarn 
in the hank or warp, or similar materials, which are much thicker in 
substance in the centre than at the edges, the flexible substance which 
covers the rollers is made much stronger in the centre than at the edges. 

2258. WILLIAM Horsratt, Manchester, 
stances.”—Dated 2uUth September, 1336. 

This invention consists in a new bination or new 
of materials for the backs or foundations of cards used in the manufac- 





“Cards for carding fibrous sub- 
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spring clip, which moves easily to and fro over the surface of the curve, 
by means of rollers fitted beneath. The yarns to be dyed are wound on 
the semi-circular plates, and on each pair is placed an endless strap or 
band ; this is marked with the colour and places where the yarn is to be 
dyed, and serves to guide the workman in preparing the parti-coloured 
yarns. The yarn and the strap or band are passed through the clips, 
and secured to the curved plates by pressing plates actuated by screws ; 
by means of the clips the yarns may be moved round the curved plates 
as the different portions are dyed. The vessels or vats containing the 
dye or colouring matters are placed beneath the yarns, the slides are 
actuated so as to bring the semi-circular plates nearer together, by which 
a portion of the yarn on each pair of slide plates is slackened, these parts 
are dipped into the dye vessels and the lids shut down; the yarns remain 
a sufficient time therein to be dyed, The lids are then opened and the 
slide plates extended, by which the yarns are again tightened ; the whole 
ot the semi-circular plates are then rotated so as to carry the dyed 
portions of the skeins of yarn beneath the apparatus, where the yarn is 
dried by means of heated air. These operations are repeated until the 
whole of the skeins are dyed the desired colours. 

2261. James HOLLAND and Joun Irvine, Manchester, ‘‘ Treatment of certain 
waste woollen yarns or threads, whe sreby the fibre or wool of which they 
are composed is rendered capable of being spun and manufactured.”— 
Dated 27th September, 1856 

These improvements consist in extracting or destroying the varnish or 
other extraneous matters from the fibres of wool which have been used 
in their original state as heated yarns, by meansof the use of alkaline or 
ammoniaca! solutions. This has also the effect of opening or untwisting 
the said yarns, so that the drawing out of the fibres of the wool can be 
again performed (as when in its original state), and the wool may then 
be submitted to the ordinary processes of carding, scribbling, spinning, 
&c., and as it were reproduced for further manufacturing processes.— 
Not proceeded with. 

2271. Joun OrmeErop, Salford, 1 hire, “‘ Machinery or apparatus for 
bleaching and washing or cleansing textile fabrics and materials, applica- 
ble also to the soaping of printed fabrics.”—Dated 27th September, 1856. 

This invention relates to improvements upon that machine for which 
letters patent were granted to James Wallace, jun., dated 25th April, 
1855; or to other machines in which a rotary chamber or chambers are 
employed with or without steam, and within which the goods to be treated 
are placed. The object of the present invention is to prevent the en- 
tangling or massing together of the said goods, in order to effect which 
object they are placed in separate portions on pegs, rods, or other such 
apparatus adapted to the revolving chambers. Another arrangement 
consists in causing the goods applied in separate portions as above de- 
scribed to revolve within stationary chambers, the processes being con- 
ducted with or without steam.—Not proceeded with. 

2277. Maturw Hicksoy, Salford, near Manchester, ‘‘ Waterproofing certain 
woven fabries.”—Dated 29th September, 1856. 

The patentee dissolves the best refined white wax by heat, and mixes 
it with turpentine to a proper consistency for use in about the following 
proportions. To one gallon of turpentine he adds about two ounces of 
wax, the wax being melted in any convenient vessel. He mixes it with 
the turpentine whilst hot, and then puts the said mixture into an ordi- 
nary silk finishing machine, trough, or other suitable vessel, and if the 
goods to be operated upon are to be fancy he passes them through the 
liquid, and then over a fire on to a roller; but if they are to be plain he 
passes them over a fire, then over and under cylinders, and on to a roller. 

2280. Joun Lorp, Rochdale, Lancashire, “ Certain improvements in the pro- 
cess of separating or rec -overing animal wool or silk from cotton and 
woollen, or from cotton and silk, or other mixed fabrics, whereby the ani- 
mal wool or silk is rendered capable of being again employed ; which said 
improvements are also applicable to wool in its unmanufactured state,”— 
Dated 29th September, 1856. 

These improvements consist, First, in testing the acids employed in 
such process by the use of alkali, instead of the ordinary means of testing 
by bydrometers. Secondly, in neutralising the acid during the working 
of the process, without the immersion and the consequent second drying 
of the rags, &c., as hitherto, The improvement in neutralising the acid 
is by means of mixing soda water with olive or other vegetable oil; the 
alkali will neutralise the acid, thereby saving the immersing of the ma- 
terials under operation in lime water, &c., as heretofore done, and also 
saving the consequent second drying of the same, 





2284. Samus. Ivers, Halshaw Moor, near Bolton-le-Moors, Lancashire, 
“ Looms fur weaving.” Dated 30th September, 1556. 

These improvements in looms consist in an improved picking motion, 
or a combination of parts for throwing the shuttle across the shed. To 
the tappet-shaft, or other convenient purt of the loom, are attached two 
levers, acting alternately on levers projecting from side shafts. ‘To each 
side shaft is attached a second lever, acting on a stud projecting from 
the picking-stick. By varying the distance of this shed from the ful- 
crum of the picking-stick the strength of the pick can be regulated to 
suit the fabric that is being woven.— ot proceeded with. 

Jamuers Beco, Glasgow, Lanarkshire, “ Preparing and bleaching textile 
fabrics and materials.” — Dated Ist Uctober, 1856, 

A series of vats, chambers, or vessels are arranged in two parallel 
rows, which rows are in communication with each other by means of 
pipes or ducts, suitably fitted with stop-cocks or valves. In the first, for 
example, of one row of these chambers there is placed a suitable wash- 
ing or preparing liquor, in the second a bleaching liquor, and so on 
throughout the serics as may be required. The goods to be treated ac- 
cording to this system are placed in the bottom of a chamber in the 
opposite row, all the chambers being heated by steam. In commencing 
to treat goods in this way, the valve governing the communication between 
the washing or preparing chamber and the goods chamber is opened, 








and a pump or other forcing apparatus situated on the pipe between the 
two chambers is then set at work. By the action of this pump the wash- 
ing or preparing liquor is drawn from its containing chamber, and forced 
into the goods chamber, and right through the goods therein, the liquor 
being allowed to flow out at the other end of the goods chamber through 
a pipe fitted with an escape valve loaded to any required pressure, and 
running back again to the bottom of the washing or preparing liquor 
chamber. In this way, as the pump continues to work, the liquor is 
continually forced through the goods, so as to penetrate and act upon 
every fibre of them. When this is done the branches leading to the 
bleaching-liquor chambers are successively opened, and the process is 
repeated until all the bleaching ingredients have been successively forced 
through the goods. At the close of the process the valves and pipes are 
so adjusted that the pump draws off all the moisture from the goods 
and leaves them dry for removal. 


CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &c. 
2289. Duncan Bruce, Paspebiac, Bonaventure, Canada, ‘‘ Making a con- 
centrated manure.”—Dated 30th September, 1856. 

This invention has reference to the preparation of nitrogenous 
manures from animal matters, and has for its object so to fix the 
ammoniacal and other gases that they may be ready to act at once upon 
the crop without the necessity of waiting for the decomposition of the 

al is, as in the case where they exist in the state of 
sulphates, In soils abounding in carbonate of lime, sulphate of ammonia 
is readily decomposed and given to the plants in the form of carbonate 
as required; but there are many soils so deficient in lime as to be 
incapable of effecting this decomposition, and upon such soils those 
manures which owe their efficiency to the presence of sulphate of 
ammonia, produce comparatively but little effect, while the sulphate of 
ammonia being readily soluble is carricd off by titration, or is otherwise 
lost. To remedy this evil, and to produce a manure that shall always be 
ready for use upon any character of soil, is the object of the present 
invention, the first part of which consists in the employment in con- 
nexion with the animal matters of a compound of carbonaceous and 
earthy substances, so united, by means of roasting the two in connexion 
with each other, that the carbon shall be disseminated through the 
whole body of the clay or other substance employed, by which means a 
complete absorbent of the ammoniacal and other gases, and a powerful 
disinfector of the animal matters is obtained. The patentee claims, 
First, the described combination of carbonaceous and earthy matters 
prepared by means of roasting and grinding in the manner set forth for 
the purpose specified. Second, the described manner of disorganising 
the animal matters by heating them in closed vats at the required tem- 
perature, in combination with the method of disinfecting the same, and 
absorbing and fixing the ammoniacal gases by means of the above 
described carbonaceous powder operating in the manner substantially 
as set forth. 
2291. CuarLes Louis Henri Quentin, Rue des Petits-hotel, 
cial millstones.”—Dated Ist October, 1856 
The inventor takes any of the well known earths or clay commonly 
used for making stone ware or pottery, either one kind alone or a com- 
bination of several kinds mixed in such proportions as will be found 
most useful, He reduces the said clay or earths to a pulpy or plastic 
state, then moulds it into the size and shape he requires for the millstone, 
and bakes or burns it in any convenient manner, To secure the necessary 
holes, furrows, or ridges in it he places pieces of wood or other suitable 
material of the shape and size required in the soft mould, which, after it 
is baked or burnt, will be either consumed or easily removed, leaving the 
holes, furrows, or ridges perfectly made without any further trouble.— 
Not proceeded with, 





Paris, “ Arti- 








Cuiass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 

ments, Glass, L'uint, House Fittings, Warming, Ventilating, ge. 

2202. See Class 1. 

2267. Freperick RANoome, ma “Improvements in the manufacture of 
artificial stone, and in rendering it and other building materials less liable 
to decay.” —Dated 27th Septem ~ 1856. 

This invention is applicable, First, to those descriptions of artificial stone 
which are compounded with sand, clay, and other mineral or earthy sub- 
stances, together with soluble silica or a soluble silicate and the invention 
consists in adding to the composition of such artificial stone a substance 
which will fuse more readily than the sand, and will run into and fill the 
pores of the stone, and thus render it more dense than when compounded 
without such addition. The substances which the patentee prefers to 
employ for this purpose are pumice stone or a readily fusible glass, 
When he employs pumice stone he prefers to prepare it in the following 
manner :—He takes finely powdered pumice stone, and mixes it with a 
solution of soluble silica sp. gr. (1,700), so as to form a stiff paste capable 
of being moulded, and he moulds it into balls of about one inch diameter, 
and fuses it in an ordinary crucible. When fused he grinds it into a 
powder, and again mixes it with a solution of silica, so as again 
a paste. And in preparing the artificial stone he prefers to form 
mix the ingredients in the following proportions, by measure :—Siliceous 
sand, 30 parts; finely powdered silica, 10 parts; solution of silica, or 
what is called silicious cement, in the specification of a patent granted to 
me and dated 22nd October, 1844, 5 parts, sp. gr. 1,700; powdered pipe 
clay, 5 parts; pumice stone prepared in the way above described, 5 to 
10 parts. These materials he uses together, and mixes in the way 
described in the specification above referred to and which is now well 
understood. When he employs a readily fusible glass in the manufac. 
ture of artificial stone he prepares the glass by fusing together in a 
reverberatory furnace or crucible the following materials: — Silicate of 
soda, 100 parts, sp. gr. 1,400 parts; oxide of lead, 10u parts; and in 
preparing artificial stone he substitutes for the 5 to 10 parts of pre- 
par@i pumice stone, in the mixture before mentioned 5 to 1° parts of 
the fusible glass. ‘The invention also consists in a method of rendering 
artificial or natural stone, bricks, and other materials used for building 
purposes less liable to decay. For this purpose the stone or other 
material is coated or saturated wholly or superficially with a solution of a 
soluble silicate, and has afterwards applied to it a solution of chloride 
of calcium by which an insoluble silicate of lime is found in the body of 
the stone or other material. 

2282. Grorek TOMLINSON BousrigLp, Sussex-place, Loughborough-road, 
Brixton, Surrey, ‘** Maunufacture of artificial stone.”—A communication. — 
Dated 29th September, 1856. 

This invention consists in a composition of matter to be used as a sub- 
stitute for stone and bricks for building and engineering purposes, For 
this purpose the patentee takes of ordinary chalk from 80 to 85 parts, 
and of slaked lime from 16 to 20 parts, by measure, He does not con- 
fine the proportions within these limits, but believes them to be best, 
The ingredients are well pulverised and mixed together with sufficient 
water to give the proper consistency for moulding. The paste thus pro- 
duced is then moulded with a proper degree of pressure, to cause the 
particles to adhere together into any form suituble to the purposes de- 
signed. After coming from the moulds the blocks or tiles are allowed 
to dry a few days in the open air, and are then ready for use, 

300. CHARLES DuRAND GARDISSAL, Bedford-street, Strand, London, “ Stoves 
and apparatus for heating or warming greenhouses, which may also be 
used forother warming or heating purposes.” — A communication.— Dated 
Ist October, 1856, 

This invention consists, Firstly, in the utilisation and concentration in 
a single apparatus of the four elements of caloric resulting from the com- 
bustion of any combustible material whatever, either by the heat of water, 
of steam, of air, or of smoke, the latter independently of the caloric 
radiating from the apparatus itself. Secondly, in the manner or property 
of using in the apparatus all these means, together or separately, and 
causing the action of one or more of these means to cease at will. Thirdly, 
in the arrangement of all the parts of the apparatus established in a 
manner so as to operate by means of one fire only, and to produce the 
most economical effects possible in reducing the expense of the fuel, 
Fourthly, in the absence of all danger resulting from the employment of 
the means described. Fifthly, in the property of being able to raise the 
temperature rapidly at one or several localities at one time, or indepen- 
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dently of each other. Sixthly, in the means of preserving at will a very 
elevated temperature in any part whatever, during a period of ten hours 
as a mini 1, without attending to the apparatus, Seventhly, in the 
substitution of any vessel whatever to replace the worm or circulating 
tube acting as a water chamber or bath described. Eighthly, in the 
rising or ascending departure of the heated water and the vertical re- 
turn of the cold water into the under chamber or bath. Reference to 
the drawings is essential to a fuller description of this invention. 


Cass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Impte- 
ments of War or for Defence, Gun Carriages, &c. 
2268. Joun Montagu Haves, Portland-terrace, Southsea, ‘‘ Percussion cap 
holders,”—Dated 27th September, 1856. 

This invention consists in constructing such holders of a compound of 
india rubber, sulphur, and in some cases, of fibrous matters, subjected 
to heat to vuleanise or render the same permanently elastic. The 
holders are formed with holes or recesses to receive the caps either on 
one or more sides.— Not proceeded with. 

2275. James Nosie Warp, United States, “ Self-priming fire-arms.”— 
Dated 27th September, 1856. 

The nature of this invention consists in feeding from a chamber in 
the hammer head at the cocking of the piece such portion of the primer 
known as Maynard's primer, as is required for the discharge by certain 
mechanism which cannot be described without reference to the draw- 
ings; and also in the severing of the protruding portion of the primer 
by the hammer and vent tube as the hammer falls. 


Crass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2287. SamueL Jay and Grorae Smit, Regent-street, London, ‘A new 
material to be employed in the manufacture of bonnets, hoods, hats or 

caps.” — Dated 30th September, 1856. 

This invention consists in employing the hair of an animal known as 
the angola or angora as a new material for covering bonnets, hoods, hats 
or caps with, in lieu of fur, silk, and other materials heretofore 
employed.— Not proceeded with. 








ee 
Cass 8.—GAS, 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, &e. 

2263. Gzorae Nauti, Northampton, “An improved union gas stove for 
lighting and heating.”—Dated 27th September, 1856. 

The object of this invention has a twofold purpose, namely, that of 
combining what may be strictly designated a gas stove with that of a 
gas lamp, thus effecting a double purpose of lighting and heating by one 
and the same apparatus, and which apparatus is so constructed as to 
entirely prevent or consume the nauseous vapour that 1s thrown off by 
the ordinary descriptions of gas stoves while in use. The invention 
cannot be described in detail without drawings. The patentee claims 
the use of a transparent or semitransparent entire dome, with its 
attending parts, for the purpose of economising gas by its diffusing 
light and heat at the same time. 

2266. WitLiam Situ, Skinner-street, Snow-hill, London, and NATHANIEL 
Forrescur Tayor, Stratford, Essex, ‘ Apparatus for measuring gas and 
other fluids, and in regulating the flow of the same.”—Dated 27th 
September, 1856. 

‘The improvements relate, Firstly, to the parts forming the partitions 
or diaphragms of dry gas meters, and consist, when forming them of 
several pieces or plates of metal or other suitable material converging 
to a common centre united by flexible material (commonly called shielded 
partitions), in applying to the centre of such flexible material a plate of 
metal, for the purpose of there keeping the flexible material from pass- 
ing the inner edges or converging points of the plates. Secondly, the 
improvements relate to the connexions for effecting the correct relative 
motions of the several parts of such diaphragms, and consist in the appli- 
cation of a slotted piece at the point of connexion of two of the parts or 
sections of each partition with a forked arm, from the spindle by which 
motion is transferred to the valves, such slotted piece being to receive a 
bar which by links is connected to two of the other parts or sections 
of the diaphragms, by which, aided by a steadying iink, a simple to and 
fro motion is obtained thereto, Thirdly, the improvements relate to the 
valves for governing the passage of the gas to and from the measuring 
compartments of the meter, and consist in forming the seat of each valve 

Jconnexion with two measuring compartinents with four passages, 
three of which are parallel to each other, and the fourth transverse 
thereto ,to effect a communication by the cover with one or other end 
passage in the seat, and in forming the valve cover with three parallel 
chambers or compartments, the two outer of which are connected so as 
to operate as one, When measuring other fluids the improvements 
relate, Fourthly, to applying a regulating valve to regulate the quantity 
of fluid admitted to the meter by the pressure of such fluid, and consist 
in placing such valve in position with a tendency to be opened by the 
inlet of the fluid, but which tendency is counteracted by a weight upon a 
flexible diaphragm at the same time operated upon by such fluid, so that 
the one may counteract the other. Also the improvements relate, 
Fifthly, to the valve for governing the direction of motion of the fluid 
alternately to and from the measuring compartments, and consist in sub- 
stituting for the sliding motion heretofore adopted, a lifting or jumping, 
combined with a to and fro motion controlled by a link or links fixed to 
axes, or by other suitable means, with which a spring or steadying means 
is sometimes employed ; and in governing the movement of such valve 
by means of tappets supported from the movable diaphragm ; also, to 
forming the movable diaphragm or partition by means of a metal plate 
surrounded at the edge by an annular ring of vulcanised or prepared 
india-rubber. Also the improvements relate, Sixthly, to employing in 
connexion with each measuring compartment of such meters a spindle 
valve capable of acting alternately with the inlet aud outlet passages 
thereof. Also the improvements relate, Seventhly, to applying the inlet 
valve or valves to gas regulators, so as to have a tendency to open by the 
passage thereto of the gas, but which tendency is counteracted as the 
pressure increases beyond the consumption, by the pressure of the gas 
lifting a flexible diaphragm, or it may be a moving cover surrounded by 
quicksilver connected to such valve or valves, and thereby closing, or 
partially closing such valve or valves, to regulate the size of the assage 
for the gas, The diaphragm or moving cover is maintained in correct 
working position by parallel motion, and is capable of being weig? ted to 
the pressure which may be exerted. The inlet valve is also we'ghted 
with a tendency to close it. 

ee 
CLass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraphs, Galvanic Batteries, &c. 

2200 Preeuk Amann le Comte de Fontarneworeav, Rue de l’Echiquier, 
= 8, “ Voltaic battery."—A communication.— Dated 30th September, 
This invention consists, Firstly, in the employment of sulphate of pot- 

ash to form the exciting solution or electrotype. Secondly, in placing the 

copper element so as to be in contact simultaneously with the air, the 
exciting solution, and the zine element, the latter remaining immersed 
in the solution, by which arrangement a battery of great constancy and 
elevation is obtained. The arrangements of the elements consist in 
placing the copper element in contact at the same time with the exciting 
solution, the air, and the zine element, the latter being entirely immersed 
in the liquid, and at a short distance from the bottom, whilst the copper 
element is only slightly immersed in the exciting solution. ‘The tension 
of the current indicated by a galvanometer, if the copper plate is entirely 
immersed, is ten degrees, but when removed nearly out of the liquid 
thirty-four degrees, 











CLAss 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2147. Freprxic Ducietiere-Monop, Marseilles, France, Manufacture 
of chlorine.” —Dated 13th September, 1856. 
Hitherto the manufacture of chlorine has been divided into two dis- 





tinct operations, or rather manufactures. The first consists in decom- 
posing salt by sulphuric acid, and in receiving the resulting gas in earthen 
vessels containing water, or in other condensing apparatuses, in order to 
form muriatic or hydrochloric acid. The second consists in trans- 
ferring these acids to another apartment or workshop, where they are 
poured into earthenware vessels, or others capable of resisting the action 
of acids and of heat; manganese is then introduced into the same 
vessels, and the whole is heated either directly or by steam. The object 
of this invention is to combine these two manufactures in one in the 
following manner :—The inventor receives muriatic acid gas, produced 
from salt and sulphuric acid in any suitable apparatus, through pipes 
leading to nearly the bottom of a vessel or receiver, constructed of some 
acid-resisting material, into which water had been previously introduced, 
through an orifice subsequently stopped and luted. At a few inches from 
the bottom of the vessel is a perforated stone or bed. upon which manga- 
nese is placed through an aperture made in the side of the vessel, and which 
must be properly closed and luted after the introduction of the 
The vessel or receiver having been thus prepared, muriatic acid gas is 
admitted through the pipes to nearly the bottom of the vessel, where it 
is condensed by the water contained therein. As soon as this water has 
acquired a certain degree of acidity, and has become heated, the manga- 
nese begins to be decomposed, and produces chlorine, which escapes from 
the acidulated water, and passes off through tubes in the upper part of 
the vessel, which lead it into a leaden chamber to be washed and puri- 
fied. This leaden chamber contains water to a certain height, and the 
last named tubes descend to within about one inch of the water level. The 
chlorine is conducted away from this chamber to reservoirs, or otherwise, 
to be used as required. 

2149. Curistorner Hitt, Great Western Railway, Chippenham Station, 
“ Lubricating matters.”—Dated 13th September, 1856. 

This invention consists in combining a saponified substance made 
from the materials generally used in the composition of soap, and a 
gelatinous substance made from vegetable matters, and amalgamated with 
animal, vegetable, or mineral fats and oils, together with caustic alkali, 
soda, or lime water. And in combining rosin oil or rosin grease, com- 
monly known as anti-friction grease, with dead or heavy oil, fish or vege- 
table oils, lime, or argillaceous earth. 

2155. Connexivs Frerauson, Clements, Liverpool, ‘“ Separating copper and 
other metals from ores containing them.”’—Dated 15th September, 1856. 

This invention consists of applying muriatic acid vapours to act on 
ores containing copper and other metals. The ores for this purpose are 
to be in the state of oxides, and the muriatic acid vapours from furnaces 
used in the manufacture of sulphate of soda are to be conducted into a 
suitable apparatus, together with water or steam, so as to act on the ores 
contained in the apparatus. The liquids thus obtained are to be 
treated by ordinary well known means for separating the copper and 
other metals therefrom. 

2160. Bonert Eruy Garroop, Chelmsford, Essex, “ Improvements in stop 
cocks and valves for the drawing off and passage of air, gas, steam, water, 
and other fluids, or for any other purposes for which the same may be 
applicable.— Dated 16th September, 1556. 

These improvements for the above purpose consist in the adoption of 
the principle of the telescope slide in the following manner :—An outer 
barrel or cylinder, either having or not having a stuffing box at one end, 
and towards the other end a chamber and seating for a valve; a tube 
or pipe fitting in, and working or sliding through the first described 
barrel; this inner or sliding tube is fitted with a valve, having when 
necessary a collar of leather or other suitable material upon its inner 
end next to the supply, and having through its sides under or near the 
valve, openings or orifices for the inlet of the air, gas, steam, water, or 
other fluids, so that the same fluids may pass through the sliding tube 
without destruction, and be discharged at the other end. The opening 
and closing of the valve is effected by means of a lever or other suitable 
handle or instrument, attached to and having its fulcrum on the outer 
barrel or cylinder. To this lever is attached a connecting rod, which is 
carried down and affixed to the nozzle or projecting end of the sliding 
or inner tube; or instead of the lever or handle the opening and closing 
of the valve may be effected by a ball float, weight, spring, or screw. 
The lever or handle being depressed, the sliding tube lifts the valve, and 
enters the supply chamber, by which means the openings or orifices are 
exposed to the fluids which enter through them, and are discharged at 
the other end of the sliding tube. 

2161. Atrrep Vincent Newron, Chancery-lane, London, “ Preparation of 
phosphoric acid.”—A communication from E. N. Horsford, Massachusetts, 
U.S.—Dated 16th September, 1556. 

In carrying out this invention carefully washed and burned bones, 
after being finely ground, are sifted with continual stirring into freshly 
diluted oil of vitriol in the following proportions :—500 pounds of bone 
ash, 400 pounds of oil of vitriol, and 1,000 pounds of water. The mass 
is stirred from time to time for three days, when ordinarily the action 
will be complete, and there will have resulted phosphoric acid, super- 
phosph , and sulpl of lime, with a small proportion of salts of 
magnesia and soda. The pasty mass may be mixed with flour or starch, 
or any farinaceous substance, while moist, and permitted slowly to dry 
in the sun, or with the aid of artificial heat carried up to the limit 
beyond which farinaceous matters are affected by acid, or it may be 
mixed with freshly burnt gypsum, and then dried in the sun, or by 
artificial heat; or it may be mixed with stearine or other fatty bodies 
and dried; or the mass may be leached, and the concentrated extract 
mixed with burnt gypsum or stearine and dried, all of which will 
be found to give desirable results; but the method which, on the 
whole, is to be preferred is the following:—The pasty mass is leached, 
and the extract concentrated to 25° Beaumé, in an evaporating 
pan of cast-iron lined with porcelain or other proper vessel. Ten 
gallons of this liquor are heated up to boiling, and four pounds of 
perfectly white bone ashes added, and the boiling continued till the 
whole is reduced to a little less than half its original bulk, when the 
residue containing in solution the added bone ashes becomes pasty. The 
hot residue is then transferred to a convenient vessel to cool over night. 
In the morning following, add to this concentrated pasty mass seventy- 
six pounds of wheaten flour, which is to be mixed to an uniform paste. 
Then add sixteen pounds of potatoe starch, and most carefully mix 
again, when it should turn out friable, or in a state of division such that 
it may be passed through a sieve with quarter inch meshes. If not 
sufficiently dry it may be spread out a short time in the sun, or ina 
room heated to 120° Fahrenheit. The sifted mass should then be 
brought to a drying chamber, and spread out in trays until it becomes 
brittle at a temperature of from 115 to 120° Fahrenheit, when the heat 
may be raised to from 130° to 150° Fahrenheit, and continue till the 
mass is thoroughly dried. When dried the preparation should be 
packed in close boxes or barrels to prevent the absorption of moisture 
from the atmosphere. 

2167. Jonn Exriort, Southampton, Hampshire, “ Taps and cocks,”—Dated 
16th September, 1856, 

This improvement in taps and cocks consists in fitting in the fluid 
way an india-rubber or other flexible case or pouch, having a flexible 
rim or rims at top resting on the outer surface of the tap, and having 
on them a bridge which supports and forms the axis for a lever or handle, 
carrying a leaf or stiffening piece, which enters into and fills the pouch 
or case. When the pouch is in place, it entirely closes the fluid way 
which, in front of the pouch, is formed with a lip, or provided with a 
collar which serves as a seat for the pouch to rest or abut against. To 
open the tap the handle is moved so as to bring the case up against the 
top or side of the tap (where a recess may be formed to receive it) and 
sv leave a clear passage for the fluid. To apply this contrivance to a 
two-way cock, the tap must be so arranged that one of its orifices may 
be at the part which receives the case when moved to open the other 
orifice. When this invention is applied to taps for fluid under pressure, 
the handle should shut against a spring, or be formed with a spur or 
stop entering a stuffing box or recess, to check or break the jar in closing 
the tap. The inventor uses caoutchouc or other like suitable material 
between the leaf and the axis on which it moves.— Not proceeded with 
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2168. Rorert Musnet, Coleford, Gl 
Dated 16th September, 1856. 

This invention consists in the addition and admixture of a compound 

or mixture of carbonaceous matter and manganese to and with iron puri- 

fied or decarbonised by air being caused to pass through it whilst it is 





in a heated and fluid state, at the commencement of, or during, or at the 
end of such decarbonising or purifying process, for the purpose of making 
such iron malleable or more malleable, and soldifying the ingots or bars 
of it, and improving its quality. 

2169. Rosert Musuet, Coleford, Gloucestershire, ‘Smelting of iron ores,” 
—Dated 16th September, 1856. 

This invention consists in the use or application of combustible car. 
bonaceous matters together with air or blast in the smelting of iron ores, 
For the purpose of carrying the improvements into effect the inventor 
blows into a blast or smelting furnace used in the smelting of iron ores 
powdered coal, coke, charcoal, peat, or other carbonaceous matters capable 
of combustion, so as to produce in the lower parts of the furnace gases of a 
nature which are calculated by their bustion to raise the temperature 
of those parts of the furnace or its contents, and which also have a ten- 
dency to deoxydise the ores or metal, and to improve the quality and in- 
crease the quantity of iron obtained from the ores. The carbonaceous 
matters used for this purpose must be reduced to powder by some con- 
venient means, and may in that state be blown into a furnace through 
tubes resembling ordinary tuyéres by means of blasts of air; or a stream 
of powdered carbonaceous matter may be allowed to fall into each or 
some of the ordinary blast tuyeres, so as to be carried into the furnace 
with the air or blast passing through such tuyere or tuyeres.—Not pro- 
ceeded with, 

2170. Ropert Musuet, Coleford, Gloucestershire, ‘‘ Manufacture of iron.”— 
Dated 16th September, 1856. 

This invention consists in the use or application of combustible car- 
bonaceous matters together with air or blast in the decarbonising or puri- 
fying of molten cast iron, by introducing such ible carb 
matters into the furnace or vessel containing such molten cast-iron dur- 
ing the process of decarbonising or purifying it, for the purpose of pre- 
venting, counteracting, or diminishing the excessive waste of iron which 
takes place during such process of purification and decarbonisation when 
no such addition of carbonaceous matter is made to the molten iron, and 
also for the purpose of rendering the iron where decarbonised or purified 
more tough and malleable. 

2171. Joseru GILBERT MartTiEN, Newark, New Jersey, U.S., “ Manufacture 
of iron.” —Dated 16th September, 1856. 

This invention consists in applying to, and disseminating through and 
amongst fluid iron or fluid metal possessing the characteristics of iron of 
any kind, form, or description whatsoever, as it flows from, or whilst in 
a transition state from a melting or remelting furnace, cupola, fire, vessel, 
or place of any kind or form whatsoever from which fluid iron may or 
can flow (except from a smelting furnace), atmospheric air, oxygen gas, 
chlorine gas, hydrogen gas, carburretted hydrogen gas, or any desirable 
vapour, gas, or gases, separately or combined, and in a natural state or 
in a more or less heated state, as may be required, for the purpose of 
heating, oxidising, deoxidising, carbonising, decart ing, purifying, 
strengthening, changing the nature of the metal more or less, whatever 
the form, character, nature, or name the metal may have or be known by 
in consequence of wholly or in part of such treatment. It also consists 
in applying to and disseminating through and amongst fluid iron of any 
kind, form, or description, as it flows from, or whilst in a transition state 
from a melting or remelting furnace, cupola, fire-vessel, or place of any 
kind or form whatever from which fluid iron may or can flow (except 
from a smelting furnace), nickel, or matter containing nickel, zine in the 
form of an oxide or otherwise, manganese in the form of an oxide, car- 
bonate, carburet, or otherwise, carbonating matter of any kind or com- 
pound containing carbon, kaolin or any matter containing kaolin, chloride 
of sodium, chlorates, carbonates, nitrates, or any saline, alkaline vegetable, 
earthy, mineral, or metallic matter or matters, separately or combined, 
and in any form, state, or condition that may be desirable for the pur- 
pose of oxidising, deoxidising, carbonising, decarbonising, purifying, 
alloying with the iron, or any matter contained in the iron, strengthening, 
changing the nature of the metal, more or less, whatever the form, cha- 
racter, nature, or name the metal may take wholly or in part in conse- 
quence of such treatment. 














2172. See Class 4. 

2183. Isuam Baas, Manchester-street, Argyle-square, London, ‘‘ Improve- 
ments in smelting or reducing copper and other metals from their ores, 
and in the manufacture of sulphuric acid in or by such processess,”— 
Dated 18th September, 1856. 

In this invention the ore, supposing it to be copper, having been 
roasted or calcined in the ordinary way, or if considered desirable, that 
preliminary process having been dispensed with, is placed (in the one 
case the mass remaining after the preliminary roasting or calcination 
has been effected, or in the other the crude ore together when necessary 
with a proper admixture of siliceous or other proper material or ma- 
terials as a flux or fluxes) in a reverberatory furnace, and submitted to 
heat applied in the ordinary way until the mass becomes fused or melted. 
The result of this process is, as in the method now in use, that the silex 
or other flux combines with the oxide of iron, if any, forming silicate of 
iron or slag, or some analogous compound which is to be skimmed off as 
at present and sulphuret of copper combined with arsenic and other 
impurities. The silicate of iron or slag having been skimmed off as 
before mentioned, and the application of heat being continued, the 
inventor then passes into the mass remaining in the furnace jets of 
atmospheric air, or of oxygen, or other suitable gaseous fluid or fluids, 
which may be hot or cold as may be found most advantageous, the same 
being forced into the fluid metal through tuyéres constructed of 
suitable material or materials, and arranged in a convenient manner. 
By this process the arsenic is volatilised in the form of arsenious acid, 
and then condensed in the ordinary way, while the other impurities are 
got rid of by oxidation. In this process the sulphur is evolved as at 
present, in the form of sulphurous acid gas, and with great rapidity. 
The oxygen absorbed or taken up by the copper is got rid of, as in the 
methods now practised, by the use or application of carbonaceous matter 
aided by the operation known amongst persons conversant with such 
matters as “poling,” or by the use of some analagous process. With 

espect to other metals, some variations in matters of detail will be 
necessary, the main feature, namely, the introduction of jets of air or 
gas into the molten metal being preserved. With regard to the manu- 
facture of sulphuric acid the inventor employs the sulphurous acid gas 
derived from the operations above mentioned for the preparation of the 
former acid, imparting the necessary amount of oxygen thereto, either 
in a leaden chamber as in the present system, or by catalysis, or by 
any otuer proper and convenient method.— Not proceeded with, 


2184. Tuomas CALLENDER Huxpve, Birmingham, ‘‘ Manufacture of iron.”— 


Dated 18th September, 1856. 
In carrying out this invention the patentee takes the red oxides of 


iron or the hamatites in the raw state, but when he employs carbonates 
or any other ore which may contain sulphur, phosphorus, or other im- 
purities that can be volatilised, he prefers to calcine the ore, He then 
places the ore in a furnace, which may be constructed as hereafter 
described to exclude the air, in alternate layers with charcoal, coke, or 
other carbonaceous matter. The ore may either be crushed fine or 
merely broken into pieces of a moderate size, say three inches in diameter, 
but the size of the ore is not an essential condition of the process. The 
ore and carbonaceous matters being thus interstratified, and a covering 
of some incombustible material, as fine tiles, sand, or the like placed over 
the top to prevent the combustion of any of the included carbonaceous 
matter, he applies fire externally, gradually getting the furnace up to a 
full white. but not to a melting heat, that is, to as high a heat as can be 
safely applied without melting the materials. The time during which 
the ore requires to be subjected to this heat will vary with its nature 
and compactness, and the consequent ease with which the carbon can 
penetrate it, but for the majority of ores two days’ exposure to a full heat 
will be found sufticient. As the affinity of the carbon for the oxygen of 
the ore is developed by the temperature of the furnace during the descent 
of the ore the reduction of the ore takes place, and the last portion of 
oxygen being finally withdrawn it now remains metallic iron in a spongy 
mass containing the earthy portions of the original ores mechanically 
mixed with it. In this state the iron is malleable ; if broken up much 
of the earthy matter will fall out from its pores, and it may even be 
welded. It is, however, advisable to carry on the carbonisation of this 
sponge of metallic iron still farther, which may be done at pleasure by 
continuing it a longer period in the furnace till it becomes either ofa 
strong steely nature, or with more carbon assumes the character of grey 
forge pig iron, and finally, by a still more prolonged cementation with 
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the carbon, it imbibes so much as to be a perfectly grey foundry iron" 

The ore being thus converted into a mechanical mixture of earthy matter 
and metallic iron of such a degree of carbonisation or greyness as the differ- 
ent uses for which it is intended may require ; it is now taken to the blast 
furnace, but the reduction and carbonisation having been already com- 
pleted, there remains nothing more to do than to melt the converted ore 
with a suitable proportion of limestone or other flux. The metallic iron 
contained in the converted ore trickles down to the hearth, while the 
limestone seizing the earthy residuum fluxes with it, and forms the cinder 
which is allowed to run off in the usual manner; the iron also is tapped 
out at the bottom, and runs into the moulds provided for it as in the 
ordinary way of working. The process in the blast furnace by this 
means is so much shortened that the high furnaces now in use are not 
necessary, a furnace resembling a common foundry cupola of about 12 
to 14 feet in height being sufficient. Instead of a blast or cupola 
furnace a reverberatory furnace, or what is commonly called by founders 
an air furnace, may be used, and with great advantage to the quality of 
the iron for some purposes. The patentee also describes modifications 
of the previously described processes. 

2225. See Class 7. 

2185. Turornitvs Horrex, South-square, Gray’s-inn, London, “ Apparatus 
to facilitate the delivery of ‘coals to cellars and other such places,” —Dated 
18th September, 1856, 

These improvements consist in the adaptation of an inclined trough 
asashoot, in combination with a hopper or conductor placed over the 
opening, to the cellar or other receptacle for the coals, as a means of 
conducting the coals at once from the cart or wagon, when that is 
practicable, or otherwise direct from the mouth of the sacks, whereby 
the scattering of the coals will be avoided, and the amount of dust and 
dirt created will be greatly reduced.— Not proceeded with, 

2191. Tomas Gregenwoop, Leeds, York, ‘‘ Machinery for trimming the 
teeth of wheels.”’—Dated 18th September, 1856. 

In order to trim, for example, a bevelled wheel, the patentee pro- 
vides a bed plate or frame to receive four sliding beds or frames arranged 
at right angles to each other, and capable of adjustment to suit various 
sizes of work, Upon a shaft mounted in suitable bearings on one of 
these sliding beds, and capable of receiving a slow axial motion, from a 
worm and worm wheel, or other analagous contrivance, he keys the cast 
wheel which is intended to be trimmed. In a line with the shaft that 
carries the cast wheel is a sliding bed, to which two adjustable slide 
frames are connected, On these slide frames work the slides which 
carry the cutting tools. They are so connected to a common centre that 
(besides the primary adjustment before starting the machine) they are 
capable of receiving both a lateral and a vertical movement during the 
progress of the work, the first for the purpose of constantly varying the 
angle of traverse of the cutters to suit the work in hand, and the other 
movement being to enable the tools to give the curved figure to the sides 
ofthe teeth. The cutters act alternately, and at opposite sides of the 
wheel and of the teeth of the wheel, a reciprocating motion being given 
to them through crank rods by a central crank, which receives rotary 
motion through suitable gearing from the main driving shaft or axle. 

2193. CuarLes Goopyrar, jun., Leicester-square, London, “ Manufacture 
of penholders and handles for penholders,”"— Dated 18th September, 1556, 

This invention consists in the application of protean or india-rubber 
hard compound in the manufacture of pen holders. For the present 
purpose the prepared caoutchouc compound should be spread in the 
usual manner about one-sixteenth of an inch in thickness, This is cut 
into strips of convenient length and width, and then the patentee takes 
rods of tinned steel, or other material of convenient size and shape, upon 
which he forms a tube, parallel or tapering to a point, by winding the 
strips of prepared caoutchoue thereon, commencing at one end and 
winding spirally towards the other end. These rods so covered are 
afterwards placed in boxes of pulverised tale, plaster of Paris, or other 
material, and there exposed to suitable degrees of heat for a sufficient 
length of time to produce the requisite degree of hardness as is well 
understood, 

2194. Jean Baptists Honore pr Rovssryx, Rue de l’Echiquier, Paris, 
“Apparatus for washing and cleansing ores.”—Dated 19th September, 

856. 

This invention consists of an improved construction of sieve and 
brush for washing and purifying metallic ores. The sieve is composed 
of a wooden frame of suitable dimensions, in which are placed thirty-six 
or any convenient number of squares, formed of cast-iron or other 
metal. Each square is cast with twenty-six (more or less) parallel 
bars, with one in the middle at right angles to the others, for strength- 
ening and uniting of them together. In this manner is formed a sieve 
having small interstices or spaces for the impurities contained in the 
ore to pass through. The brush employed in connexion with the sieve 
consists of a hard piece of wood of an oblong shape, and has several rows 
of square holes formed in it, in which holes, square iron or other 
metallic rods or teeth of ditferent lengths are fixed by nuts. Over the 
heads of the rods is secured a wooden cap or cover, to which are fast- 
ened two moveable forks having long handles attached to them for 
working th> brush. When using the sieve it is placed in water at 
about three inches from the surface, and the ore to be cleansed is 
thrown into it in considerable quantities. |The water and ore are then 
agitated by the brush, which causes the earthy and other impurities to 
pass through the interstices of the sieve, and by this operation the ore 
becomes purified. 

2196. CuarLes Freprric Vassgrot, Essex-street, Strand, London, “ Fil- 
tering water on a large scale.”—A ‘communication from H. Darcey, Paris,— 
Dated 19th September, 1856 

The large filters employed in the country for supplying water to 
towns, &c., produce on an average in twenty-four hours only four cubic 
yards of water to every square yard of the filter; it is therefore neces- 
sary to have very extensive establishments to filter sufficient water. 
From the results of experiments it is found there are two ways or 
means to prevent this inconvenience—viz., by augmenting the head of 
water upon the filter, or by diminishing the pressure under the filter, 
The application of these results allows the surface of filters to be con- 
siderably reduced; in fact the height of the water in the filter can be 

increased, or the pressure under the filter diminished, and the thickness 

of the supporting and filtering beds made less. It is useless to give to 

the supporting bed a thickness of more than ten to twenty centimetres, 

and for the filtering bed a thickness of thirty centimetres is more than 
fficient for ot g the desired result. 





2197. JAMES SMALE, Gibraltar-row, Southwark, Surrey, ‘ Apparatus for 
printing transferring designs or letters on to glass.”—Dated 19th Septem- 
ber, 1856. 

The inventor proposes, after setting up the type (in transferring 
letters), to prepare the job in the usual manner, and then to print off 
on to a glazed, oiled, or otherwise prepared paper; this, on withdrawal 
from the press, he reverses, and places upon a glass, pressing or rolling 
the same until the colours are transferred. When this part of the 
process is completed he proposes to add powder of any colour to give the 
letters or design the appearance of body. He proposes to fill up the 
blanks (when it is desirable so to do) with colour, metal, or any appro- 
priate material. A coat of varnish may then be given to the whole back 
of the job.— Not proceeded with, 

2201. See Class 2, 


2206. Joun Usperwoop and Freprrick VaLextine Burt, Fish-street-hill, 
London, “‘ Copying inks for printing.”—Dated 19th September, 1856. 
This invention consists in manufacturing ink or inks for printing in 
such a manner that, after having been impressed or deposited by print- 
ing upon the surface of paper or other material, then such deposited ink 
may become soluble, or partially soluble, by the application of, or being 
exposed to moisture or wet, and to such extent that one or more copies 
may be taken therefrom upon moistened or damped paper, as is now 
ordinarily done in taking impressions from documents and papers 
written with what is known as copying ink. In order to effect this object 
the ink is made of colouring matters or pigments necessary to produce 
the intended colour, to which we add a material or mixture of materials 
requisite for causing the particles of the colouring matter or matters to 
cohere, and also to adhere to the surface upon which the ink is to be 
printed, and also a material or mixture of materials which will cause 
the ink, after being so printed, to be not only capable of drying when 
requisite, but also capable of being afterwards rendered sufficiently soft 
and soluble by moisture as to yield impressions by being pressed in con- 


} 2218. Witu1am TayLor, Woodhall Cottage, 





tact with surfaces capable of taking such impressions. Many materials 
or ingredients may be used for effecting these objects, and the nature or 
description of materials suitable for these purposes will be shown by the 
following description :—The patentees, in making a black ink, take of 
nutgalls 14 Ib., of sulphate of iron 6 Ib. of soap 3 Ib., of gum senegal 12 1b., 
of treacle 61b., of lamp black 6 1b. of Prussian blue 3 1b., and of 
filtered rain water 15 gallons. The nutgalls are first bruised, and then 
boiled for about three hours, more or less, in half the above named 
quantity of water, and the clear liquid drawn off. The gum and 
sulphate of iron are separately dissolved in the remaining quantity of 
water, and the whole is then mixed with the decoction of nutgalls, and 
exposed for about 21 days, more or less, to the atmosphere, when the 
supernatant liquid is drawn off from the deposited matters and sediment. 
The treacle and soap are now added to the liquid thus drawn off, and 
the whole evaporated in a water bath to nearly the consistency of 
ordinary printing ink. and then the lamp black and Prussian blue are 
mixed with it. The above ingredients will form a black ink; but ink of 
other colours may be made by using a soluble colouring material or 
materials, such as sulphate of indigo, or carmine dissolved in 

either separately or combined with colouring matter such as now em- 
ployed in the manufacture of colcured printing inks, in lieu of the nut- 
galls, sulphate of iron, lamp black, and Prussian blue used in making ink 
as above described. 


2211. The Hon. Wituiam Erskixe Cocurane, Osnaburgh-terrace, Regents- 
park, London, ‘‘ An apparatus for converting crude iron, while in a fluid 
state from a blast or other furnace, into malleable or bar iron and steel.” 
Dated 20th, September, 1856, 


This invention consists in an apparatus by means of which 
crude iron in a fluid state from a blast or other furnace is freed from 
all or a great part of the carbon it may contain, and rendered into 
malleable or bar iron and steel, by a process the reverse of that which 
has hitherto been adopted, namely, by allowing it to flow down inclined, 
enclosed, or partially enclosed planes or other similar descents exposed 
toa forced current of atmospheric or other air or vapour capable of evol- 
ving oxygen, instead of forcing the air or vapour up through the quiescent 
metal.— Not proceeded with. 

2215. AL¥RED Forp, Chelsea, London, “ Dissolving vulcanised india-rubber 
for waterproofing and like purposes,”— Dated 20th September, 1856. 

The patentee takes all kinds of vulcanised india-rubber, whether 
waste or otherwise, and reduces the same to small pieces, and after- 
wards soaks them in oil of turpentine or naphtha spirit, either prepared 
according to his patent bearing date the 15th day of September, 1855, 
or otherwise, until saturated therewith. The vulcanised india-rubber 
thus treated is then to be transferred to suitable boilers or like vessels, 
fitted with still heads and having steam or hot water jackets to heat 
such boilers or vessels, and they should also be supplied with any con- 
venient rotary stirrers to agitate the vulcanised india rubber during 
the operation. After being heated and stirred therein for some time the 
vulcanized india-rubber becomes completely dissolved, and it is then 
only necessary to continue the process until a sufficiency of the oil 
of turpentine or naphtha spirit or other solvent has distilled over, and 
been recovered for after use. The dissolved vulcanised india-rubber is 
then ready to be drawn off, and applied by the usual methods for water- 
proofing and other like manufactures. 





Shipborne, Tonbridge, ‘* Conver- 
sion of cast iron into stecl and malleable iron.”— Dated 22nd September, 
1856. 
This invention consists in treating molten cast iron by means of a 
stream or streams of hydrogen gas or sub-carburetted hydrogen gas (by 
which is meant hydrogen gas containing only a small portion of carbon) 
applied under tbe surface, or driven into the midst thereof, either whilst 
the molten cast iron is running from, or immediately after it has run 
from the blast furnace, or after such metal has been again re-heated and 
melted in the cupola or other furnace, and in such a manner that the 
gas shall penetrate every part of the fluid mass, being allowed to escape 
from the surface of the fluid metal. 
2219. Bopert Mvusuet, Coleford, Gloucestershire, ‘‘ Iron and steel.”—Dated 
22nd September, 1856. 

To purified cast iron, when it has become wholly decarbonised, or 
nearly so, by the action of air forced into it or amongst its particles while 
it is in a molten or fluid state, the patentee adds a triple compound-alloy 
or material of, or containing, iron, carbon, and manganese, by prefer- 
ence, in a molten, fluid, or heated state, so that it may be mixed, alloyed, 
or incorporated with the fiuid purified cast iron, and which mixture he 
effects in any suitable furnace, vessel, or ladle, and then pours the mix- 
ture into suitable moulds in any usual or convenient manner for pro- 
ducing castings, articles, ingots, or pieces of the desired forms or shapes. 
The triple compound or material of, or containing, iron, carbon, and 
manganese may be conveniently and economically prepared by smelting 
into pig iron or cast iron metal in the blast furnace with either coal, 
coke, or charcoal fuel, sparry carbonates of iron termed spathose iron 
ores, or such other ores of iron as contain, besides iron, a considerable 
quantity of manganese, and he prefers to use the white crystalline cast 
iron metal thus obtained and known in Prussia as “ Spiegel eisen,” for 
this white cast-iron metal, whilst it contains a large alloy of manganese, 
is more free from sulphur, phosphorus, and silicon than the grey pig iron 
obtained from smelting spathose manganesic iron ores; and he prefers 
to use such varieties of this white crystalline iron metal as are found to 
contain a large alloy of manganese. 

2220, Ropert Musnet, Coleford, 
Dated 2znd September, 1856. 

For the purpose of remedying or diminishing as much as practicable 
the defects observed in purified cast iron decarbonised, or partially de- 
carbonised, by causing air to pass through it or amongst its particles 
whilst in a fluid state, and in order to convert it into iron or steel pos- 
sessing such a degree of malleability, ductility, and tenacity as shall 
render it commercially valuable, the patentee proceeds in the manner 
following :— When he intends to produce malleable iron he purifies the 
cast iron, and decarbonises it thoroughly, or nearly so, and he then adds 
to it a quantity of metallic manganese, varying from one quarter of a 
pound to two pounds by weight of such metallic manganese for every 
100 lb. by weight of purified cast iron, and he adds the metallic 
manganese to the molten purified iron, When he intends to produce 
cast steel he sometimes arrests the purifying process, so that the cast iron 
may not be wholly decarbonised, but merely decarbonised until it shall 
contain only such a proportion or percentage of carbon as to constitute 
cast steel, and he then proceeds to add the metallic manganese to the 
molten cast steel in the manner before described with respect to adding 
metallic manganese to purified decarbonised cast iron in order to obtain 
malleable iron. Or in order to produce cast steel he adds to the purified 
cast iron, when it has been thoroughly decarbonised, or nearly so, and whilst 
it is in the molten or fluid state, as much of the best or purest cast iron 
obtainable which contains the usual proportion of carbon as shall suffice 
to constitute cast steel when mixed with the said decarbonised cast iron, 
and he adds this best or purest cast iron, when in the molten or fluid 
state, to the decarbonised purified cast iron (and which is also in the 
molten state) in any convenient manner, by pouring the fluid cast iron 
metal from a ladle or other suitable vessel into the molten fluid decar- 
bonised cast iron contained in a ladle, vessel, or furnace, as the case may 
be, and he adds the metallic manganese in like manner as before de- 
scribed, either to the mixture or to the molten decarbonised iron pre- 
viously to making the above addition of the molten best or purest cast 
iron metal. Or he adds the metallic manganese to the said best or purest 
cast iron before mixing the latter with the molten fluid decarbonised 
cast iron. 

2221. Wittiam Bus Servers, and Anranam Seizes, Sheffield, York, 
** Ever-pointed pencil cases."’—Dated 22nd September, 1556 

This invention consists in providing a reserve or magazine for leads 
at the mouth or neck of “ ever-pointed pencil cases.” The inventors 
leave space in the centre or at the side of the reserve, for the 
lead carrying point to be withdrawn into or protruded from the case. 
The invention is intended chiefly to apply to such cases as carry a knife 
at one end, while the point is protruded from the other. No reserve 
has been hitherto formed in cases of this description.—Not proceeded with, 

2222. Joserm Wiison, and Cartes Woorron, Birmingham, 
wrench.” —A communication.— Dated 22nd September, 1856, 

This invention consists of a screw wrench, in which the moveable 
chap or jaw is secured in its place in the manner hereafter 
described. The moveable chap slides on a rectangular bar on one side 


* Gloucestershire, “Iron and steel.”— 


“Screw 





of which a deep depression is formed, of a length equal to the range of 
motion to be given to the moveable chap or jaw. On the inner side of 
one of the ribs formed by the said depression a rack is formed, and a 
pall or click attached to the moveable chap or jaw is pressed by a spring 
upon the said rack so as to engage therein, ‘The teeth of the said rack 
are so inclined that when the pall or click is pressed upon the said rack 
the moveable chap or jaw cannot slide in a direction away from the 
fixed chap or jaw. When it is wished to open the screw wrench, so as 
to increase the distance between the two chaps, the pall or click is raised 
from the rack.— Not proceeded with. 
2223. Jomn Morrison, “ Penholder.”—Dated 22nd September, 1856, 

In this improved pen holder the pen is grasped between the inside of 
a tube and an internal slide, which slide, by moving obliquely, causes the 
pen to be grasped tightly between the tube and slide. 


227. See Class 1. 


2228. Ropert Winrrrnorrom, jun., Staleybridge, Lancashire, “ Improve- 
ments in producing dry barm or yeast.” — Dated 23rd September, 1856. 

The inventor takes brewery or distilling barm and purifies it with pure 
or clear lime water, or with pure spring water, stirs it well 
together, and leaves it until settled. He then draws off the 
water, and adds to ninety pounds of the said brewery or dis- 
tilling barm about three-fourths of an ounce of ammonia, and about 
one ounce of carbonate of soda with more spring water, and lets 
it stand for about twelve hours. He then draws off the water as 
clear as possible, and puts it in an hydraulic screw or other press, and 
subjects it to pressure until it isdry, He then puts it in a bag or other 
convenient covering to be kept in as cool a place as possible until used.— 
Not proceeded with. 


2230. ALFRED Vincent Newton, Chancery-lane, London, “Gimlets, augers, 


and other tools which operate by a rotary motion.”— ‘A communication.— 
Dated 23rd September, 1856. 

This invention relates to the application of certain arrangements of 
ratchet wheels to the stock or handle of augers, gimlets, screw drivers, 
and other like tools, for the purpose of imparting rotary motion thereto 
in either direction at the pleasure of the operator. 

9932. 


The documents relating to this invention are with the law officers of 
the crown under objection.— Not proceeded with, 

2233. AnpDREW Barrik, Edinburgh, “ Apparatus for registering the time at 
which workmen arrive at and leave their place of work, and for other 
such like purposes,”"—Dated 24th September, 1856, 

This invention consists of @ circular box or receptacle turning in a 
horizontal plane upon a vertical axis, The circular box or receptacle is 
divided into a series of compartments situated radially. The receptable 
is situated in a box or case in the top of which is an opening or tube, 
and the workman in passing the instrument drops a ticket or check into 
the said opening or tube. The receptacle or divided box is so connected 
with a clock or timepiece fixed on the case (by which arrangement the 
instrument is at once a timepiece and workman's register) that at the 
hour, half hour, or other required interval of time, the receptacle is 
moved through a distance equal to any one of its divisions, and conse- 
quently, a fresh compartment is brought under the opening or tube into 
which the ticket or check is dropped, and indicates upon 
the time at which the workman dropped the ticket or check therein, 
The essence of the invention consists in causing the receptacle to move 
simultaneously at stated intervals, so that the arrival or departure of 
workmen will be registered late, although they may be only a few seconds 
beyond the proper time. 





99235 


2235. James Corrritt, Studley, Warwickshire, ‘‘ Machinery to supersede 
hand labour in the operation of filing.” "—Dated 24th September, 1856, 

The object of this invention is to dispense with human labour in all 
the more laborious operations of reducing the bulk of articles of metal 
by means of filing, in cases in which it may be desirable to form or finish 
articles having one or more surfaces, and which may be either plane, 
taper, or cylindrical, if required; and the invention consists in combining 
and arranging into a machine certain h hi , which 
cannot be described without reference to the draw ings. 





2239. WitL1AM Beatson, Chemical Works, Rotherham, “ Puddling iron.”— 
Dated 24th September, 1856, 

This invention consists in puddling iron in a vessel rotating on a 
horizontal axis, and heated by means of a furnace which communicates 
with the rotating vessel et one end, and there is a connexion with the 
flue or chimney at the other end. The iron to be puddled is introduced 
into the rotating vessel through a door, and in place of moving the 
pieces about when in the furnace by hand, as is usual in the ordinary 
method, the vessel is caused to rotate, and in so doing exposes every 
portion of the metal to the action of the flame. The agitation of 
the metal during the process of puddling may be increased or entirely 
produced by causing streams of nitrogen or carbonic acid gas to pass 
through it. 


2240. Cuartes Vion, High Holborn, London, “ Improvements in metallic 
moulds, and in the manner of using them for casting metals,”—A commue 
nication from J. Boy, of Paris.—Dated 24th September, 1856, 

This invention consists, First, in a novel arrangement of metallic 
moulds, coated with an intervening substance, to prevent the cast metal 
from adhering to the mould; and, Secondly, in the manner of using 
these moulds.—First, the preparation of the mould. The moulds com- 
monly used for casting zinc and pewter, and all metallic moulds used for 
making sand moulds, can be employed, only it is necessary to arrange 
outlets or openings for the passage of the air, without which the casting 
might be spoilt. The opening by which the liquid metal is poured in 
requires to be higher than it is usually made, and must be prolonged 
down the sides of the mould, so that the metal may enter it at several 
points at the same time. The chasing of the mould must be deep, so 
that the article may turn out as fine as possible. For certain castings a 
core of sand must be placed in the interior. The moulds for casting 
bronze may be made either of gun or metal bronze; of common brasa, 
either pure or alloyed in any proportion; of cast or wrought iron; or of 
any other metal equally strong. The thickness of the moulds should be 
from three-quarters of an inch to two inches and three-quarters, or 
thereabouts (more or less), according to the size of the article to be cast, 
The moulds must be heated to about 1,100 deg. Fahrenheit, in order to 
give them the necessary ductility. This operation needs no repetition. 
—-Secondly, preparation of the moulds. All the parts of the metallic 
mould must be covered, either when hot or cold, with a fatty coating 
mixed with plumbago, applied with a hard brush. After this metallic 
mould must be heated to about 570 deg. Fahrenheit. When the mould 
is thus prepared, the metal is poured into it in a perfectly liquid state, 
that is to say, ata very high temperature. After this last operation the 
mould is opened, and the article withdrawn. All the parts are then 
brushed with the coating brush, after which the above-described opera- 
tions are repeated as many times as is necessary,— Not proceeded with. 


2242. Ropext Brown, Glasgow, N.B., “ Taps or valves.”—Dated 25th Sep 
tember, 1856, 





The improvement is more particularly designed for application to 
the float and lever tap, by means of which water cisterns are supplied, 
and is intended to render such taps less liable than hitherto to get out of 
order, whilst it is also applicable in other situations, The valve or 
movable piece for closing the passage is made tubular, and works easily 
in the mouth of the tap or shell, The actual closing part of this valve is 
a cap on its inner end, the rim of which projects, and has upon its under 
side a washer of leather or other suitable material, to enable it to fit 
water-tight upon the annular seat formed in the tap. Immediately 
below this tap there are lateral openings in the valve or moveable piece, 
and when the valve is pushed inwards the water enters these openings, 
and passes off down the hollow valve, In this arrangement the valve is 
forced against its seating by the water pressure, but it may also be made 
to close against the pressure by placing the seating so that the outside of 
the valve cap may press against it when closed, and in this case a swelling 
or enlargement must be formed in the tap chamber, outside of or below 
the seating, so that when the valve is drawn outwards the water may 
have access to its lateral openings. The valve may be moved in various 
ways, as, for example, by means of two or three rack teeth formed upon 
it, and projecting through a slot in the side of the tap, so as to be acted 
upon by teeth on the end of a lever, which lever may be that to which 
the float is attached; or the valve may have two pins on opposite sides of 


it, and projecting through slots in the tap so as to be jointed externally 
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THE ENGINEER, 








to the actuating lever. A further improvement consists in making the 
float lever in two pieces, one being formed with a socket, so that it can 
be adjusted upon the other by means of a pinching screw, for the purpose 
of regulating the leverage of the float according to the pressure of the 
water ; or the float may be made to slide upon the lever so as to be ad- 
justed at any point for the same purpose. 


2244. Joszeu Wiitram Witson, Banbury, Oxfordshire, “ Apparatus for 


manufacturing parts of brooms and brushes.”—Dated 25th September, 
56. 


These improvements relate, First, to a particular arrangement of the 
smoothing tool for the finishing cut in forming the long handles of 
brooms or other round parts, which are produced by forcing a piece of 
wood of an irregular figure through a hole in a rotating cutter head, 
having suitable instruments attached which reduce and complete the 
article, and whereby a smooth surface is produced. The second part 
relates to apparatus for forming the rounded ends of broom handles, and 
other spherically formed parts of such articles. The third part relates 
to an apparatus for chamfering or bevelling the edges of broom heads, 
which consists of a D-shaped groove or traverse in a suitable plate or 
bed. A chuck or traversing head (to which the broom head is fixed) 
is fitted on this plate, having two pins which enter the traverse; tiese 
pins are at a distance apart equal to the distance of the centre from 
which the semi-circular ends of the broom head are described, and the 
straight part of the traverse in length is equal to double that distance. 
‘Teeth are formed al] round this chuck or fixing head, into wh.ch teeth a 
pinion gears; motion imparted to this pinion causes the chuck to be 
traversed along the straight part of the groove, during which time the 
straight part of the chamler is being cut. After traversing the straight 
part of the groove the continued motion causes one end to sweep round 
the curved part of the groove, while the other is being chamfered or 
bevelled. The motion is continued until the Levelling is performed all 
the way round. A rotary cutter in a stationary position cuts the bevil 
during the traversing motion of the broom head. This apparatus is also 
applicable for drilling the holes round the bevelled edge, by simply 
moving and stopping the broom head at intervals, and while stationary 
bringing down the drilling instrument to form the hole. Reference to 
the drawings is essential to a complete and intelligible description of all 
the improvements comprised in this invention. 


2249. Antuur AvBricut, George-street, Edgbaston, Warwickshire, “ Manu- 


facture of lucifer matches, and of boxes suitable for containing the same.” 
—Dated 25th September, 1856. 
These improvementsin the manufacture of lucifer matches consist in 
the use of flour paste to cause the materials of which the head of the 
match is composed to adhere to the splint of wood or raw match. Also, 
in omitting from the composition of which the head of the match is 
formed, either phosphorus or chlorate of potass, and in afterwards apply- 
Mg to the surface of the heads of matches, according as one or other of 
the abovenamed substances has been omitted, a thin coating of amorohous 
phosphorus, which is made to adhere by a suitable cement, or chlorate of 
potass, by dipping the heads of the matches in @ solution of that sub- 
stance. Also in coating or varnishing the heads of lucifer matches 
with an aqueous shellac varnish, or with a mixture of white of egg or 
biood with iime or chalk, to which may be added powdered glass, oxide 
of iron, and other substances. The improvements in the manufacture of 
boxes sultable for containing lucifer matches consists in coating boxes 
made of chip or scale board doubled up to form the box, with varnish or 


2260. Frepgricx Ransome, Ipswich, “Manufacture of artificial fuel.” — 
Dated 26th September, 1856. 
This i i ists in preparing artificial fuel from small coal, by 
placing the same in suitable moulds, which are then heated so as to 
cause the small coal to agglomerate.—Not proceeded with. 


2262. Davip Tom and Georee ALpcrort PuiLurs, both of Manchester, 
‘* Soap-frames.”—Dated 27th September, 1856. 

This invention relates to a novel means of fastening the ordinary 
metal soap-frames, and ists in the application of “ wedge cotters " to 
such purpose. The “tie rods,” which secure the opposite sides of the 
frame together, are furnished at one extremity with a stud or nut, and 
having near the opposite termination a slot or hole formed therein, 
through which the wedge-shaped cotter passes. These tie-rods are 
passed through the eyes for their reception in the opposite sides of the 
frame, and when the sides are required to be fastened against the ends 
of the frame, the wedge-shaped cotters are placed in the slots and 
tightened up until the sides are firmly secured.—Not proceeded with. 


2264. Joun Born, Ashbocking, Suffolk, ‘* Letter-press printing machines.” 
— Dated 27th September, 1856. 

The object of this invention is to so construct letter-press printing 
machines that they shall be capable of printing (by the use of various 
coloured inks and inking apparatus) any bill, poster, or other matter in 
as many primitive and compound colours as there may be inks and ink- 
ing apparatus applied to such hinery. This i ion cannot be 
described without reference to the drawings. 

2266. See Class 8. 

2270. Joun Rotnwett, Park-hill, Bolton, Lancashire, ‘‘ A certain composi- 
tion and preparation to promote the ignition and combustion of coke, 
coal, and other combustible substances in stoves, furnaces, and grates.”— 
Dated 27th September, 1856. 

This invention consists in combining into a mixture, composition, or 
preparation for the above purpose the following ingredients, matters, or 
substances, namely, rosin, sawdust, and gas tar, which are to be mixed 
and incorporated together in the following manner, that is to say:— 
into an iron vessel sutliciently large to contain one batch of the aforesaid 
composition, are placed about 4 Ib. of rosin, } Ib. of gas tar, and as much 
sawdust as will make (when mixed with the before mentioned ingredients 
and moulded into the desired shape and cooled) a firm substance 
adapted for promoting the ignition and combustion of coke, coal, and 
other b es, constituting, in fact, a fire-lighter. 








’ 











2273 Jean Frangots Vicror Larxaupes, Rue Gabrielle, Montmartre» 


France, “ An anti-putrefactive and disinfectant.”-- Dated 29th September, 
1856. 

This invention consists in combining in certain proportions sulphate 
of zine, sulphate of copper, and copper; this mixture instantly absorbs 
poisonous and deleterious gases, particularly sulphuretted hydrogen gas. 
It disinfects foul water in the holds of ships, arrests the putrifaction of 
animal matter, and is converted into, and proposed to be used, as a 
powerful manure, cither by itself, or in combination with any other 

bst or sul es, — Not proceeded with. 





2274. Cuantes Joun Carr, Belper, Derbyshire, “ Operating hammers and 


stamps.” —Dated 29th September, 1856, 

This invention consists in improvements more particularly applicable 
to the mode of operating trip hammers patented by A. E, L. Bellford, and 
sealed April 24th, 1855, and other tools of a similar character, and is also 

plicable to those operated by any other application of atmospherical 





composition to render them waterproof, or partially so. ‘The composition 
above-mentioned for coating the match heads are also very suitable tor 
coating the boxes, 

251. Joun James Russeiy, Wednesbury, and Joskru Bexnuetr Howx.t, 
Sheffield, “ Cast-steel tubes.” 

This invention consists in making tubes from sheets or strips of cast 
steel previously rolled or formed to the thickness and size desired. To 
make lap jointed tubes of cast-steel, the patentees take a strip of cast- 
steel of the required dimensions, and bevel or scart the edges to form 
the joint, then bend it into the shape of a tube with the edges over- 
lapping each other, as when making lap welded iron tubes. ‘The steel 
skelp or tube thus prepared is then placed in a furnace, and when 
heated to the proper or welding heat it is passed between rollers over a 
mandril, so as to unite or weld the bevelled edges together, and thus 
form a cast-steel tube which is then finished by being passed between 
rollers, or drawn through holes or dies to reduce it to its proper size. 
To make a butt pointed tube the patentees take a strip of cast-steel of 
the required dimensions and bend it so as to bring the edges together, or 
nearly so. It is then placed in a furnace, and when at a welding heat it 
is passed between rollers (either without or over a mandril), or drawn 
through holes or dies, 

2254. Cravpe LanGuois, Bath, Somersetshire, “ Photography.”—Dated 26th 
September, 1856. 
This invention consists in a method of arranging photographic cameras 
#0 that the operator can adjust the focus from the front, or that side 
next the person or object to be taken; and, also, so that the moveable 
frame for containing the prepared glass or other material for receiving 
the image may also be used for ascertaining the exact focus, ‘This in- 
vention also consists in backing photographic pictures with plaster of 
Paris. 





2255. Jonn Forster Meakin, Baker-street, Portman-square, London, “ An 


improved ftire-escape.”—Dated 26th September, 1856. 

This improved fire escape consists in having strong iron hooks fixed 
over the window most convenient for escape, In the window recess, and 
under the soffit, is fixed a wood framing, to which is attached a metallic 
¢eylindrical box containing two coils of galvanised iron wire rope wound 
on wood reels, At one end of each rope is a metal thimble firmly 
secured, and these thimbles pass through corresponding holes in the 
box, and are always hung in the hooks. The other ends of the ropes 
are furnished with strong metal handles which lie in grooves formed in 
the reels, and enable the said wire rope to be wound round them up to 
the thimbles. The cylindrical box is so constructed that when the reeis 
containing their quantity of wire rope are deposited therein they are 
instantly discharged into the street by pulling a handle attached to a 
wire which withdraws a pin securing the door of the box which opens 
doy nwards, This handle is also attached to an alarm bell placed outside 
the window, and within convenient reach of the inmates, and may be 
continued to each window below, and to within reach of the policeman 
or firemen. In connexion with the above a basket of a suitable con- 
struction and size is provided, furnished with two pulleys, throug which 
the handles of the wire ropes are passed after being released fom the 
box, ‘These handles, being seized by men who then run from each 
other in opposite directions, will cause the basket rapidly to ascend to 
any window under the fixings, and so furnish the means of immediate 
conveyance of the inmates to the street by the men still holding the 
handles of the ropes approaching each othe:. This process may be 
repeated as often as necessary, and with great rapidity, A man ean also 
be sent up in the basket with great facility to no matter what height to 
render assistance,— Not proceeded with, 

2256. Manivs Previn, Rue d'Anjou, St. Honore, Paris, “ Rendering im- 
permeable by yas, eaoutchoue, gold beaters’ skin, paper, gauze, and similar 
materials used for things adapted to receive an ascending force, such as 
balloons, acrostatic machines, toys, ke. &e., by the application of a pecuiiar 
varnish.”’— Dated 26th September, 1856, . 

The different kinds of varnish employed in this invention are com- 
posed of amylaceous substances, such as enulin of lichnin, of gum arabic, 
of adragant, of mucilage, and vegetable substances mixed with some 
kinds of gum, of sugar, gelatine, dextrine, of glucose, of albumen, of col- 
lodium, submitted to a certain preparation without either of gelatinous 
matter, that is of pure gelatine, of tish, skin, and of glue, These different 
kinds of gum are prepared with pure water diluted with alcohol; they 
must be very limpid, and ought to be strained to avold any lumps which 
might not be entirely dissolved, taking care that this varnish forms an 
impe meable coating on the balloons, and yet be as light as possible. In 
order hermetically to close the balloons, there is introduced into the 
mouth of the balloons a piece of unvulcanised india-rubber before in- 
flating them, and when the inflation is completed waxed thread is im- 
mediately tied round the mouth of the balloon, Or instead of closing the 
mouth of the balloons by the means above described, the balloon is made 
with a much longer mouth, and when the balloon is intlated this mouth 
és stretched and tied into a knot. 





action by springs or other device for accumulating power, as well as to 
those where the weight only is used, ‘The principal improvement is in 
bedding a steam engine in the frame work of the hammer, or on an in- 
dependent foundation, and connecting it through the radiation of a con- 
necting rod and crank directly to the cam shaft, in the mode above 
mentioned, or other similar means; in other modes, where a rotary 
motion is to be given to the agents for lifting the hammer, &c., sub- 
stantially as therein described. Another improvement is in the mode of 
using and operating upon a series of metallic packing rings on the steam 
piston head. These are cut into segments, and are placed one upon 
another between the upper and under plate, so that the joints overlap 
each other, ‘The inside of these rings are in contact with a truncated 
cone set in the piston shaft. This is kept pressed up against them by the 
operation of spiral or other springs resting in the hollow cone, and pro- 
jecting above it, so that the upper plate shall bear upon them. As this 





the ground, or to the body or article to be raised or lifted, and vice versa, 
in case of lowering. The power applied to the piston should, of course, 
exceed the weight of the lift and the friction combined. Steam, air, 
gas, water, or other power is, for lifting or hauling purposes, admitted 
inside the cylinder above the piston by means of any suitable valvular 
arrangement, whereupon the piston is forced down towards the bottom 
or opposite end of the cylinder or crane post, until the weight is elevated 
to the desired height. The first valve is then closed, and the steam, 
air, water, or other power, vapour, or fluid, is admitted through another 
valve into a cylinder, placed at the foot of the jib, and surrounding the 
crane post, which latter carries on one side a projecting disc or steam 
Stop fitting accurately the annular space formed between the exterior of 
the crane post and the interior of the cylinder before referred to. The 
steam, air, gas, water, or other vapour or fluid, acting on one side of the 
disc or stop, turns or swings the crane round, until the suspended weight 
is in a proper or convenient position. The second valve is then for the 
purpose of lowering the articles closed, and the cylinder exhaust valve 
opened, whereby the article or body is lowered, and then the crane may 
be turned back again for another lift. The dise cylinder at the foot of 
the crane post is made steam tight round the crane post, by the aid of 
stufling boxes and glands in the usual manner. When a short 
cylinder is found desirable, the small stroke of the piston is multiplied, 
by causing the connexion of the piston to be passed or wound round a 
small drum, whilst the hauling chain or rope, which may be of the 
ordinary construction, is wound on toa larger drum. The crane post 
being still used as the cylinder or otherwise according to circumstances, 


3027. Danrex West, Egremont-place, New-road, London, “ Presses which 


are employed to compress bales.’’—Dated 22nd December, 1356. 

This invention consists of an improvement in presses acting by a 
combination of iron levers worked by a capstan and other ma- 
chinery by manual labour, which improvement removes the cap- 
stan and other machinery, and substitutes hydraulic apparatus 
with chains, pulleys, aud other appurtenances to work the 
levers of the presses by steam power. For the better understanding of 
the present improvement it may be explained that there are presses 
made of iron constructed to operate by a combination of levers. That 
such levers are actuated by a capstan giving motion to an harbour, 
friction wheels, hooks, toothed circular rack, and other pieces of ma- 
chinery, and that such presses are worked by manual labour applied to 
the bars of the capstan. The ar of the ‘ion of levers, 
and the proportion and position of the other pieces of machinery used 
to actuate the levers is different in various presses, but the same effect 
is produced in all of them, namely, the compression of bales of cotton, 
hemp, wool, and other articles of merchandise by manual labour. As 
the capstan and train of other machinery at present employed gives 
motion to the combination of levers in these presses, so on the removal 
of them or aportion of them, and on substituting the hydraulic ap- 
paratus with its appurtenances, motion is obtained through the hydraulic 
ram or forcer, and conveyed by chains and pulleys to the levers of the 
presses,— Complete specification. 





3056. Jutes Henrt ErigNNE Marescnat, Paris, “ Hydraulic presses."— 


Dated 24th December, 1856. 

These improvements in hydraulic presses have for their principal 
object to render them more easily and effectually applicable to a great 
many industrial purposes, for which, till now, they could not be, or were 
not employed, because of their incumbrance, difficulty of working, and 
high price. The improvements have for their result to make these 
presses locomobile, that is to say, easily transportable from one spot to 
another, arranged according to dispositions that may be sold at a com- 
paratively low price, and as their mode of working at the same time is 
very regular and easy, they may be employed as mentioned above to a 
great many industrial purposes tor which a steady and powerful pressing 
force is required, such for instance as the moulding of bricks, tiles, tubes, 
and other similar articles of clay or other plastic or mouldable material, 
the facture of ges, macaroni, or other pastes, the separating of 
the liquid from solid parts, such as the pressing or squeezing out of 
juices, oils, greases, watery parts and others. ‘The invention cannot be 
fully described without reference to the drawings.—Complete specification. 





$060. CHARLES SYLVESTER RosTainG, Dresden, Saxony, ‘‘ Improvements in 


preparing and combining metallic substances for the production of 

colours, and in manufacturing the same.”— Dated 26th December, 1856, 
This invention consists in the production of unalterable and non- 

colours applicable to painting in oils, water colours, fresco 





is screwed down, the cone is also forced down, presenting a c ly 
increasing radius to press the rings outwards) The next improvement 
consists in using for packing the uir piston, brass or other metallic rings 
cut into segments, so that the joints over lapping each other above and 
below are air-tight. These are made to fit into or upon a groove around 
the periphery of the piston, and are caused to maintain an outward uni- 
form pressure by cork or other elastic substances at the back. The 
fourth consists in boxing up the air cylinder valve apparatus, so as to 
exclude therefrom the dust and dirt of the workshop, and by means of 
a pipe leading into the box supplying the necessary air from a pure 
source. The fifth improvement is in attaching to the inletting air valve 
shaft a finger which, pointing toa dial properly scaled and marked, shall 
indicate the amount of space opened for the admission of air into the 
cylinder, and consequently the force of the blow from the hammer. 


2276. Ricuarp Roycotr, Blaina, Monmouth, ‘ Air door."—Dated 29th 
September, 1856. 

This invention consists in constructing air-doors for underground 
workings, so as to render them self-closing. For this purpose the doors 
are formed of an irregular square form, and by preference wider at the 
bottom than at the top, and are suspended at any angle required,—Not 
proceeded with, 

2278. Davip Tuom, and George ALpcrort PuILiirs, Manchester, ‘ Appa- 
ratus used in the manufacture of soap.”’- Dated 20th September, 1856. 

These improvements apply to that stage of the soap manufacture 
known as soap cleansing, and consist in a novel arrangement of taps or 
outlets for the purpose of running the soap out of the copper without 
having any goods by a sediment mixed, The boiler or pan containing 
the soap may be of a cylindrical form or otherwise, in which the 
patentees effect an improvement by making the interior surface of the 
bottom convex, upon which the goods will settle or be deposited, and 
above which deposit the pure liquid soap-will remain. In this convex 
bottom is placed a tap or outlet, and also one in the side at any con- 
venient place above the level of the convex surface. When the soap is 
ready to be transferred to the soap frames, the lower tap is opened, and 
the “goods,” sediment, or by runs from under the soap until the soap 
arrives at the level of the upper tap or outlet, which is then opened, and 
the soap run in spouts to the frames. By this arrangement of taps, 
however large the pan is, it will not be a drawback in cleansing, and by 
transferring th®soap by this method in lieu of by hand, great saving in 
time and labour is obtained, and the whole of the soap can thus be 
drawn off perfectly clear and pure; or the same effect may be ac- 
complished by a more preferable method, as by means of a swivelling or 
vibrating discharge pipe in communication with the tap by which the 
soap is discharged or drawn off. 


2279 Robert Morrison, Newcastle-upon-Tyne, “ Apparatus for lifting, 
lowering, hauling, and removing moveable articles ty the direct action of 
either water, steum, or gaseous vapour.”— Dated 20th September, 1356. 

According to these improvements the present arrangement of spur- 
wheels and pinions, barrels and frames, and crane post are dispensed 
with, and the patentee substitutes therefor a piston titted with a flexible 
piston rod working steam tight within the body of the crane post, which 
is made cylindrical for that purpose. The flexible piston rod may be 
composed of wire, rope, or other suitable materiai, it is attached direct 
to the piston, and passes through a stuffing box at the top of the same 
post. A sheave or pulley is titted to the top of the crane post for the 
purpose of guiding the flexible rod to the top of the jib, where it passes 
over a second sheave or pulley placed there for that purpose. A short 
length of chain is attached to the end of the flexible rod for the purpose 
of connecting the hook thereto, The length of the cylinder or stroke 
of the piston is equal to the greatest amount of lift, haul, or travel 
required, and, in cases where there is not sufficient height or depth for 
the length of cylinder required the cylinder may be laid horizontally. 
When beginning or preparing to lift or haul a weight the piston will be 
at the top end of the cylinder or crane post, and then the chain or 
flexible piston rod will, by the aid of steam or other power, be lowered to 
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painting, 4 l'aquarelle, wax, chloride of zine, size or glue, caseate of 
lime, silicate of soda, and of potassa (soluble glass), which colours are 
also applicable to printing, by rollers, of carpets and coloured papers. 
Oxide of zine obtained, from no matter what mineral, forms the founda- 
tion of the inventor's colours, and he has chosen blende, or native sul- 
phuret of zine, from which to obtain this oxide more cr less pure, as it is 
more economical, by reason of its secondary production (sulphuric acid), 
than any other zine ore. ‘The operation of roasting blende in order to 
obtain sulphate of zine is well known in metallurgy, and gave him the 
first idea of these colours upon which he has based his process, The 
process he employs in the preparation of these colours is based upon the 
property possessed by blende, or native sulphuret of zinc, of changing 
into oxide more or less pure, and in its amorphous state losing its sul- 
phur when submitted to a proper roasting, operated in contact with air 
in reverberatory furnaces. ‘The oxide of zinc which remains is ordinarily 
diversely coloured by the oxides which were combined with the blende 
before the roasting process in the state of sulphurets. The different 
varieties of blende themselves give colours when properly roasted with- 
out the addition of colouring oxides.— Complete specification. 


3076. George Wuirr, Laurence Pountney-lane, Cannon-street, City, 


* Poultice.”—A communication from Dr, Anteline, Frauce.—Dated 27th 
December, 1856. 

This improved or artificial poultice consists of amadou (agaric) ina 
more or less finely divided state, introduced in a thin bag, in order that 
the entire may serve as a Vehicle for the ist i i tal sub- 
stances to be applied on the body instead of an ordinary poultice or 
cataplasm.— Complete specification. 

106. WALTER THURKTELL, junior, Wells, Norfolk, ‘‘ Cases for adhesive 
stamps, l.vels, or papers, &c.”—Dated 13th January, 1897, 

This invention consists in manufacturing cases of deposit for adhe- 
sive stamps, labels, or papers, so arranged internally that, by the applica- 
tion of the principle of spontaneous evaporation thereto, such adhesive 
stamps, labels, or papers are moistened, and kept in a moistened state 
distinct and separate, ready for use. The inventor forms a case with two 
chambers, lower and upper, separated from each other by a moveable or 
tixed floor perforated. In the lower is placed water, in the upper the 
adhesive stamps, labels, or papers. The invisible vapoar of the water 
passing through the perforated floor into the upper chamber suftliciently 
moistens the adhesive paper to render them fitfor application. But as 
the water in the lower chamber would be liable to be spilt, and otherwise 
inconvenient, he places in the water some absorbent that shall render 
its form analagous to a solid, such as sand, porous stone, sponge, &c. He 
prefers the sand from its simplicity and cheapness. ‘The wetted sand 
may be enclosed in a linen bag or other porous material, if necessary, 
and be allowed to drain before insertion in the case. In all arrangements 
an air space should be left between the surface of the water or wetted 
materials and the floor, If the adhesive stamps, labels, or papers, were 
laid promiscuously in the upper chamber, and even with care, an incon- 
venience would arise from their clinging though laid with their adhesive 
surfaces uppermost, ‘lo obviate this, he places in the upper chamber a 
helical form of wire or other suitable material, between the convolutions 
of which the adhesive papers are placed, and they are thus kept sepa- 
rate and distinct, and their adhesion to each other prevented.—Com- 
plete specification. 

180 Tuomas KITELEE, Everett-street, Brunswick square, London, ‘ Com- 
binatioa of ingredients to be employed as a breakfast powder, or article 
of diet.” — Dated 21st January, 1857. 

This invention consists in combining ground malt with ground coffee 
or with ground chicory, or with both ground coffee and ground chicory 
whereby is manufactured a powder which, when boiled in water or other 
suitable fluid, or mixed with boiling water or other suitable fluid, will 
form a nutritious beverage.—Complele speeification. 

674. See Class 7. 

696. See Class 35. 




















APRIL 10, ‘10, 1857. 


THE ENGINEER. 





= 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 















sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on t oreign Tin. 
£s.d. Dis 2 sd. De 
IRON English, Bar and Bolt :— pc , Indian assort 5 p. et 
in London... pron 8150 2} - toarrive prin 15 006 
in Wales. ‘ ; lwo ,, Np , o Wt . 
in Liverpool! ... 0 STEI ” ” 


. Swedish heg, nom. 























U 1g Faggot 
S ss Milan . ms ” 
0,» %SPELTEK, on th bd 0 Onett 
ow loarrive -_- = 
0 , ZINC, in Sheew . 25 OC 14 
O ws CUPPER, Tile id to ) 281 b 35 VO 
Tough Cake. eevee 25 00 . 
23 athing and licks. 013 
C et 0 13 
0 1 124 
Hoop . U 11 
Ke oi, WK 0 ws 1) 
tRoa = t , y4 
RON, Kails,in Ww ales.Cash »» 7 15 U nett 
” » Gomths. », 5 OU 
Stadordshire o 8 UO w 
Raitway Ci 1airsinWales ,, 9 U9 
inClyde ,, 5 00 4 
Pig, No.1, inClyde.... » 3146 » 
3-Sths No. 3136 ,, 
2-0ths No, ee 4 
No.1, in Wales. .. , 4£00,, 
No. Lin Tyneand Tees » 81230 , 
Dicwo Forge... “ ©: a 
Staffordshire F orgeP ig | n 
(all Mine) at the> , 5 00 ,, 
Works, L. W., nom. i 
Welsh Forge Pig (all 400, Do. atNewpo 
Mine) atthe Port.. « Doth iverpool, PR _ >< 
Acadian Pig, Charcoal.. ,, 10 ,, ANADA, Plates -prtn 16 002 
Scotch Pig, No. ede in 4100 ,,! QUICKSILVEK -prib 0 1923 


London owe 


No Price Current issued this week. 
MOATE and CO, 
London, 10th April, 1857. 


, Brokers, 65, Old Broad-street. 


TIMBER. 









1856. 1857. 1256. 
then : . perlead—-# «, ‘. 
Teak. ll 6 John.whitesprucel6 0 18 10,.2 
Quebec, ‘red pi ne... 210 
yellow pine 4 5 S10 
8t. John’s, N. 1b 15 ln 















Quebec, oak , white Archangel,yeliow ..17 0 17 10,.° 
rch... St. Petersburg, yel..16 0 0 O..0 0 0 0 
elm Finland -lowi2lh..e 006 0 
Dautzric,oak ... ou Memel -1210 18 0..15 1019 ¢ 
fi 3 0 Gothenbury,yeliow 11 15 6 2 g 
Memel, fir 10 white.10 0 12 © » 
iga . ” fle, vellow,]4ft..21 10 25 
Bwedish Christiana, per ¢ 


12th. by 










Masts,Quebecrd pine t $ 030 0 
ylpine5 0 ¢ , 026 0 
Lathwood, Pnitse.tm. vt J Deck Mank,Jntz 
em 0 ) per 40 ft.: ® 110 
Se. Peter ’ Staves, perstam 
Quebec, df 0 © UY Quelce, pip 80 000 ¢ 
Deals, per. . " 20 025 0 
Quebec,whit 0,.18 © Baltic,crown pup 0 0..130 0 140 0 





request, with sales of 250 slabs Banca at 3¢} to 37 cents, cash and 30 days; 
and 100 revely 363. 
Wixs.—A lot of 300 bdis. English has been sold at 50 per cent. discount. 
Cotomno, Crytcn, Feb, 28 
se fair rates > tons bar iron, which had been sold 
are now delivering, and the market for this deserip- 








tion c« udy ; 4 tons speiter have fetched £29, but itis now held at 
£L30t : er} ive realised 5d. perl, In sheet iron we have 
heard o ‘ quoted 310s. to £14. The vessels whicl 
have sai from Londen dt he ps ast tortnight have taken away 1,764 ¢ 
of ammonia. 

HowantT Tows, Van Dirman’s Lanp, » a 





co wdshire bars 





Mesrais.—Pig iron, per ton iron 





o £8 








LIS to £20; h iron 
he to £295 i 
gal © Linne e 
23 galvanised w 
. 10, and 11, per ditto, 
,lto2 inch, per ditto, 
£30 to £32; ! ead shot, ¥ i tan “ode per ditto, £33 5 tin 
plates, 1 C., per box 49 per cent, adyance; ditto, 1.X., per ditto, 35 to 


ot 
40 per cent. advance; ditto ingot, per lb., 1s. Gd. to ls. 7d.; ditto grain, per 
ditto, 9d. 


Mapras Metat Markets, Feb, 27.—lIronmongery 15 to 20 advance, brass 
wire 8 to 9annas per pernd, Tron continues tolerebly firm at 24°8 to 25 ra- 
pees per candy for ar; in other descriptions there is little change. 
Reported s tons patent shed ng, 22 to 26 02., at 245 rupees per candy ; 
8 tons ditto, 245°8 rupees per ditto; 30 candies spelter at 65 
rupees per ditto ; 40 candies flat bar iron at 26-4 rupees per ditto ; 169} tons 
assorted bar iron 24°8 rupees per candy. In gold thread the following sale is 
reported—100 02, rich 34°8 rupecs per mark, Japan copper no sales. Banca 
tin 300 to 305 rupees, in fair demand. 











assortes 











SINGAPORE, 
Market prices -—Flat bar iron, per picul, 2dols 50 cents to 3 dk 
bolt, square and round, per ditto, 3 do!s. to 3°25 dols.; nail rod, 





























































































red pine....18 
~ - o | 
IMPORTS AND EXPORTS ~f pp AND MINERALS | 
AT THE PORT OF LONDON, 
cae, March 31 Fie packa | _Co from 
Norway ; 1,160 bars ditt ‘ I ' 
Hoare ai a ( o., from ~ paca y: 
Bremen ; 2 to, by ditto, t ; le sinbe tin, 
and Co., gapore; 160 in Sadgrove and Co., from 
France, 

April 1.—3,248 bars ivon, by He Co., from Sweden; rth 
copper wire, by J. Watt. from liam 31 j )lates spelter men- 
horst and Co., from Hambur cases ivon manulactures, by 4 
McCracken, trom Frac 2 

April2 f l ; 27 casks blacklead, 

w.4 ! 1 case pl ted wire, by Rochusse: 

from Hamburgh ; 1 case minerals, by Ch wright and Co., from 

SU tons copper on yO j i Co., trom Melbourne; 10 cases 

Kel yk. Abell, from N huerk; i: kegs 440 tons ditto, by Huth 

and Co., from Norway; 91 « by J. Harris, trom Belgium; 64 02. 
silver gilt plate, by Williams a trom Hamburgh 

April 3.—4521 cakes copper, ; 

110 barrels blacklead, by Arly uth: 

ore, by Morrison and Co., from 4 l 

Co,, from the Cape of Good Hope ; tu, trom ditto ; Sv: 
oz, silver gilt plate, by J. Mumm | 

April 4.--19 casks 2 bags 5 ca from Holland; : | 





»; 947 bags ditto ore, 


r, by L 


8 
ingots 876 cakes cast ditto, by W. P 
by Pinto, Perez and Co.,, tr 
Company, from Spain 


m Loando ; ndon Dock 


eden 35 


















pigs lead, by London Dock 10 1b, silvered ph b 
Mertens and Co., from F ’ E 

April G.—416 packa pper, by Sewell and Co., from Norway ; 6 cases 
old ditto, by Vivian « , from Belgium; 8 casks ditto, by F. Hut! and 
Co., from Adelaide; 25, casks copper, by Sillem and Sons, — dittu ; 827 
bars iron, by Austin Brothers, from den 3,3 0 pigs lez ud, by French and 
Co., from S$ £50 worth mir als, by the Maragin Mining Company, 
from Savanni a asks copper ore, by Lond on Dock Company, from the 











Cape of Good Hope ; ,587 cakes spelter, by J.A Hertz, from Prussia. 
Exports, April 1.—1,424 1b. quicksilver, by J. W. Fisher to Antwerp; 4 
cases antimony, by W. L. Bremner, ) Bremen 3 5 tons 8 cases copper, by H. 











Grey, to Havre; 1,000 072, silve 


i Ty on by H. G, Uarper, to the Cape of Good 
meee 22 02. silver plate, 


by R. Escomie, to Madras; 134 o2. silver plate, by 
- Day, to New York; 100 cases tin, by R. Phillip, to Port Phillip; 1 case 
pola neal by RL E Straw, to New Zealand, ‘ 
April 95 cases quicksil ver, 2 MD t, ith, to Bombay; 
bago, by J. Harris, to Hi amburgh 5 80 cases quic rksilve ‘ 











Sm 117 
v, by Fraucnknecht a 


cases plum- 


nd 




















Co., to harbors sh; 67 oz. by B. Bamberger, to Calcutta ; 99 oz. 
ditto, by T. Honyehurch, ‘to Ch: ar] ottes Town; 73 02. ditto, by R. Escombe, 
to Demer ra. : 

April 3.—680 oz. silver plate, by T. | Strutchbury, to Boulogne; 200 oz. ditto 
by H. C, Alston, to Malta; $0 02. ditto, by J. McGregor, to Madras; 106 oz. 
ditto, by R, Fscombe,to Rou z. ditto, by ditto, to Val araiso, 

April 4.—38 cases tin, by R. s Leghorn; 85 oz silver plate, by A. 
Watt, to Adelaide; 320 oz. ditto, by 8. Escombe, to Bombay ; 200 cases iron 


Inachine by J. Grey, to Odessa. 
April 6 —15 cases quicksilver 
by J. Harris, to St. Petersburg 

April 7.—20 tons 
silver bars, by ditto 
ditto ; 64 v2. ditto, 
and Co., to Shanghae. 








C. Hilla 


by J. 


m, to Madras; 35 cases ditto, 











3 cases 
Han : 
i. Moore, t 


*, to Calentta; 
d coin, 
67 


100,000 oz. 
by Doxat and Co., to 
quicksilver, by French 









» ditto; 


Actuat Exrorts For THE 
58 tons iron to Gibraltar, 70 cases old ditto to Naples 
ditto, 9 tons ditto to Calcutta, 99 cases biacklead to Kotterdam, 200 cases 
steel to Mogadore, 724 1b. quicksilver to Amsterdam, 2,144 Jb, ditto to Rotter- 
dam, 5,600 ib, ditto to Bouk xune, 10 Ib, ditto to Hainburgh, 16,070 oz. gold 

sium, 6,000 oz, to Hamburgh, 4,500 oz, 


WekK ENDING TuURSDAY Last, INCLUSIVE.— 
14 tons bar ditto to 

















coin to Boulogne, 1,000 oz. dit 
bar gold to Boulogne, 200 oz. silver coin to ditto. 





New York Mata Market, March 21. 
Coa.s.—Foreign remai and we have only to note a sale of 240 tons 
Barley Brook Liverpool orrel at 6°50 dols., 4 mos. 

Corrrr.—New shi athing is dull, and rather easier; we quote suits at 3 
cents,6 mos, Yellow mets al is without change. Ingot copper is neglected ; 
chile is held at 27} cents, 6 mos, Of old sheath ing we note saies of 8,000 Ib: 
at 26 to 264 cents, cash. 

Ikon. — Scotch pig continues in request 
of 500 tons, here and to ar ive, at 31°50 « 
bars remains very scarce, and wanted ; 
brought 72°50 dols., 6 m 








and the market is firm, with sales 
0 dols 
of 








, 6 mos, 
refined 


English 
to arrive, 





1 invoice . 
2°5 250 bdis. doubles and trebles English sheet, sold 
at 4} cents ; Russia may be quoted 13 to 134, 6 mos., for the first quality ; ; 25 
packs sold at the latter rate. 

Leav.—Pig is quiet, but ‘ld with firmness; the only 
to note are 50 tons English, het re, and 50 ditto, to arrive, at 63 
and interest 

SP&uTER.—We note sales of 75 tons — erg, from vessel, at 8 cents; and 
25 to 30 ditto Silesian, in jots from store, 82 to 83, 6 mos, 

Tiw.—Plates continue firm and steady . ‘fall previous rates. Importers do 
not expect any declive in Engiand, predicated on the reduced rate of duty 








sales we have 
7} dols., 4 mos. 











fined by the new tariff. Sales 300 boxes 3d X., to arrive, at 12°62} dols, ; 200 
1.C, coke 10°50 dols., 6 mos.; and 250 “ditto, to arrive, 10°25 dols., cash. 
Coke terne are scarce, and charcoal terne quiet. Block is only in small 













































ditto, 3°25 dels, to 3-40 dols.; hoop ditto, per ditto, 4 dols. to : 
Swedish bar, per ditto, 5 « 3 coy sheathing and nails, per ditto, 37 do!s 
oo Shania. s Fellow wits e? q 1 ss 
7 dols 0 do's ‘ " 
ditto, 725 dois. to 7-50 d § iron 
pails, per ewt., 4°12 cols > dols.; brass wire, per picul idols. to! 
dols.; anchors, per ewt,, 5°50 dols, to 6 dols.; chains, per ditto, 4°50 dois, to 
4°75 dols.; coals, per ton, 8 dole, to 14 dols, 

Sales reported, —Copper, Japan, per picul, 34 dols.; Australian, per 
do., nene ; China, cash, per ditto, 17°60 dols, to 18 do's. ; gold dust, Malagan, 
per bunkal, 30 dols. to 30°50 dois,; Australian, per ditte, 29°25 dols te 30 
dols, ; tin, Malacc er picul, 32°25 dois,; other sorts, ; e7 yan 28 50 dols 
to 3] dels, 

Imrorts ANP Exronts rok THR Monta ENDING 10TH Fen. at SINGAPORE 
—I rors. 154 tons bar iron, 2,703 piculs ditto, 67 ditto heop iron, 1,608 
dit to | nail ditto, 177 ditto square ditto, 284 ditto round ditto, 284 ditto copper 
Sheathing, 20 ditto copper pars, 5 tu boit copper, 185 ditto yellow metal, 
10 ditto composition nails, 400 kegs ditto, 36 ewt. brass wire, 5 cases 
hardwar 

Imports, . 
Japan copper .. = oe 704 piculs. 
Gambier 2250 _ 
Gold dust 1.23 ° 91 bunkals, 
Tin ° . 2,979 -_ 1,436 piculs. 

Exvorts or Britis’ MaNvracrcrrs anp Propver rrom Liverroor 
in THY Werk ENPING WH Arrin.—Coacs, ter Atrien 20, Cape Good 
Hore so i Bay 2. 3.041, Melbourne 300, Bombay 1.603, Barbadoes 
5}, Demenaia 245 o 44, New Vork 1.247 
Newloundiand | hee 357, Rhodes 409, 1 
uc 1 ‘nambuce 59, Rio G i 
a) 8 » 138, Gibraltar 291, Siwyrt 
530, a 60. Westport ” 

Copren.—Caleutt rvana It 
es., New Orlean Irince Edward | 
Jes, Alexandria 32 es , Coustantinople 71 kgs., Navi 
Lixbor 183 ¢. 

llanpw AR Fr, packa —Ch 
M our 116, Sydney Gs, M 4) 
Ba yes 115, aH s 16 
Tri 138. Ca Santa Martha 89, Baltimore 
CS oste 6 ins 2, New York 26 raclatelpnns © 
Mi: Miramichi 153, Montreal 210, Nev liad nd 1,801,, w | 
1 ce Edward Island 12, Qu 33 Richibucto 2 s 
J i 36,8 Avres 65 Lima 11, M e Video . P. + 
Pornambuce i, Rio Grande 6, Pie Janeire 103, Rosai We ‘ , 
741, Aveiro 5, Constantinople Dalhou 14, Genoa 37, Gibraltar 24, Havre, 
7, Leghorn 12, Lisbon $4, Malta 10, Messina 4, Nantes 1, Naples 12, Oporto 
1), Syra 3. 

Iron, Barn AnD Bout, tons.—Alfrica 2, Batavia 203, Bombay 111, Calcutta 
7 Barbadoes 193, Havana 1158, St. Thomas 19, Porto Rico 16, Santa 

ha 2, Vera Cruz 11, Baltimor 181}, Boston 341§, Charleston 16, Nev 

Ris hmond 23, New York 1,300, Philadelphia 167}, Halifax 353. Mir i 
19}, Montreal 51}, Newfoundland 20}, Prince Edward Island 1703, Poowas! 
Quebee 1014, Richibuctoo 100, St. John 115 Buenos Avres 48, Lima 41, 


Constanti 
Genoa 674, Havre 
Naples 


Rio Janeiro 11, Va lpare fe Avairo Jarcelona 334, 
9, Fieume 166, 1 urgh 15], Galata 65 
orn 1}, Lisbon 114}, Marseilles 44, Nantes 244, 
13, Oporte 174, Smyrna 31, Trieste 1 
Inox, CASTINGS.— Melbourne a tons, Geclong, 13} tons, Caleutta 2 tons 
Belize 3} tons, Havana 20 tons 3 ¢., Boston les 1b, New York 16¢ 
Richmond 104 Cy Halifax 6c., Miramichi 14§c, Newfoundland 34 tons, 
Edward Isiand 1 ton 13¢., Richibucto 1 ton 2¢., Buenos Ayres 3 tons 
Moute Video 1} tons, Pernambuco 2! tons, Rio Grande 4} tons, 
Inox, Hoor, tons.—Africa 16, Melbourne 10, Singapore 30, Caleutta 104, 
Barbadoes 14, Havana : Porto Rico 30°, Vera _ a Baltimore 13, Boston 





























104, Charleston 1, New York $63, Philad: ir shia 133. Halifax 2}. Montreal 34, 
Prince Edward Island 4, Que ec 3, Buenos Ayres 293, a5, Galatz 5, Genva 
58, Havre 13, Maita 6), Mz ere 2: 

Inox Naius,— Mani : » Raratin £6 Sage, 

Inox, Pia, tons.—Caleut ta . Jago 10, Boston 160, New York 60, 
Portiand 50, Quebec 50, Bahia 10, Pernambuco 50, San Francisco 50, 
Trieste 50 





a Por 
y om Seamne a MS , 
0, Palermo 33. 


IRoN Rattway, tons.—New York 
Iron, Rod, tr ns.—Singar ore 
Philadelphia 7%, G 364, Mal 
ane ai, 


iy ambuco 252, 


New York 150, 














RON, SHEET, tons. Mel)ourne 10, Calcutta 51, € m 11, Havana 
23, Vera Cruz 10, Boston 12, New York 271}, Philadelphia Halifax G1} 
Montreal 82}. Quebec 48, Prince Edward Isiand 3, St, John 12, Lima 5}, Rio 
Janeiro 9}, Galatz 17$, Genoa 10, Havre 24, Lisbon 304, ” Rouen 1705, 


Trieste 1} 

Leap.—Barhadoes 1 ton 12¢., New York 73 c., Halifax 10 tons 16¢., 
michi 1 ¢., Montreal 6 casks, 14 ton, Newfi und land 6 tons I} ¢., 1 cask 
Edward Island 3] ¢. 75 kgs, Bahia G}c, Para Lton 9} ¢. , Rio. Janeiro 26 bndls. 


Mira- 


*rince 








5 casks, Lisbon 45 tons 14. 14 bndls, 14 roils, 

Leap Suot.—Calcutta 25 kes., Dulhousie 1 kg., Halifax 1 cask, Montreal 10 
casks, Miramichi 1 cask, Newfo fundland 3 casks, St. John's, N.B. 1 te., Bahia 
60 kgs., Para 15 kgs., Pernambuco 220 kgs., Lisbon 4 cas eks 

Macu nery, £.— Gee long 24, Melbourne 68, Sourabava 500, Demerara 525 








Havana 323, St. Jago 175 
michi 57, Bahia 317, Pernam! 
Aveiro 353, Danzic 320, Genoa 216, 
seilles 228, Oporto 60, Rotterdam 40, 

Sree..—Adelaide 2 tons 2¢., Melbourne 10c,, Havanal! tons, Baltimore 
4 tons, Boston 62 tons 13¢, New Orleans 2 tons 6c., New York 174 tons 9c., 
Philade!phia 5 tons, Halitax 2 tons 12¢., Miramichi 1 c., Montreal 62 tons 7c., 
Prince kdward Island 7 ¢ , Quebve 5} tons, St. John's, N.B.5 tons 1 ¢., Aveno 
8c., Genoa 5 tons 3c., Gibraltar 1] tun 7c., Havre 13 ¢., Leghorn 1 ton 2h¢ 

Try. Brock ann Bak, tons.—New York 1 ton 12} c., Miramichi bri., Prince 
Edward Island 1 case, Pernambuco 5 bris., Bilboa 3 bris, Smyrna 16 bris-, 
Tripoli 1 bri. 

Tin Prares, boxes.—Afri 
223, Madras 100, Boston 2 


Vera Cruz, 211, Boston 50, New York 3 
muco 335, Rio Janeiro 100, Valparaiso 
Havre 34, Lisbon 124, Mahon 9 
Santander 560, Smyrna 40. 





), Mira- 
300, 
Mar- 








3, 











Calcutta 
Philadelphia 


2 certs, Mauritius 100, Singapore 100, 
w Urieans 700, New York 3,743, 






101, Halifax 22, Montreal , Prince Edward Island 45, St. John, N.B. 500, 
Bahia 100, L - na 31, Rio 50, San Francisco 125, Barcelona 40, Bilboa 150, Con- 










9 


stantis oa 300 


ien Gibraltar 30, Leghorn 
100, Row: n 8, "St. Petersbur 


¢ 200, Smyrna 690, Trieste 


isbon 30, Rotterdam 











Cuatuam Dockyarp.—In addition to the reconstruction and ex- 
tension of No. 2 slip, which has been lengthened 160 feet, making its 
total length 360 feet; No. 7 granite slip, on which the large frigate 
Mersey is being built, has also been lengthened 60 feet. ‘The whole 
of these works, , together with the erection of a large police station, 
will involve an outlay of £59,000. The galvanised corrugated iron 


roof ever No. 7 slip, erected by on Grissell, has also to be 





lengthened upwards of 60 feet, at an expense of nearly £3,000, 











} manuf, 











COAL, AND GENERAL TRADES OF 
WOLVERHAMPTON, AND OTHER 


THE IRON, 
BIRMINGHAM, 


TOWNS 
(From our own Correspondent.) 


QUARTERLY Mertincs oF TuE Iron Trapve: J’resent Demand and Future 
Prospects —Vie-mox “‘Trape—Coar Trape—Ironstoxe TrapE—Bin- 
MINGHAM GENERAL TraDEs—Wotvernamrton Trapes: Lifects of the Ris 
of Discount—Mmsrrict TRADES—DRAWING AT DUDLEY—INVENTION FOR 
Hanpextxe Iron and Strexru—Frencn Armsts’ Prerures ron Bin- 
MINGHAM: A Loan by the French Emperor — Keevit's CHEEsh-MAKING 
Arraratvs: Actions for Infringement of Pat Fata. Bower Ex- 





PLOstons—VaTAL EXxpiosion oF Sutpnurn: More Naked Sights. 


Tur Irommasters Lady-Day Quarterly Meetings for this year commenced 
at Wolverhampton on Wednesday last. The attendance of the trade was 
numerous and influential. The proceedings of the preliminary meeting in 
regard to prices were confirmed; and there was an average amount of 
business transacted—a heavy demand being prevented by the tightness of 
the money market. Most of the first-class houses were reported to be 
full of orders; and the trade generally was stated to be in a healthy con- 
dition, There were general congratulations at the favourable prospects of 
the American trade, with the expression of convictions that the demand 
from the United States for the “fall” would be large. And the opinion 
was universal as soon as money should become cheaper, so svon also 
would the trade be very animated in all its departments. 











Steadiness and firmness are the prevailing features of the pig iron trade. 
Stocks are not accumulating ; consequently makers are holding them- 
selves in readiness to participate in the benefits of the future increased 
demand for malleable iron, 

A good trace is being done in coal. Large quantities are being sent out 
of the district by rail at, for best 12s.; common, 10s.; lumps, 8s. 6d., per 
ton at the wharfs. 

The iron stone of the district meets a ready sale, notwithstanding the 
somewhat large importation of hematite ore, and the calcined ore of the 
potteries. 

In Birmingham the trades generally are in a more improved state, 
although quictness is yet the preva Every one, however, is ready 
to benefit from the exccllent demand whietl from both 
turing and also agricultural districts throughout the kingdom, 
for there is searcely an instance in which stocks have been added to by 
manufacturers for some time past. In the heavy steel toy trades are 
active, and the demand for edge tools for exportation keeps that depart- 
ment of trade in tolerably full work. The metal rollers, whose state is 
supposed to be the index of most of the trades, are reported to be busy. 
The fancy trades are they in which the appearances are not of so cheerful 
s could be reasonably desired, coupled with some branches 
by the high price of metals. 
foreign demand is active, 
the home trade good, there is 
favoured 


iling tone 
1 will soon come in 





a character ¢ 
of the trades which would be most influenced 
As, from almost every directien the 
and its prospects with the prospects also of 





however, 





a conviction on every hand that the summer of it should be 
with an easy money market, will be sure of almost universal activity. 
The demand at most of the priucipal Wolverhampton houses is good, 
considering the high price of the metals and the recent rapid rise in the 
*s at which the Bank of Engliuad are prepared to negotiate bills, 











Throughout the whole of Bi vu and Wolverhampton and their dis- 
tricts there is a loud complaint on this last-named head. The determina- 
tion come to by the authorisies of Threadnecdl-strcet on Thurstay and 
Monday last have exercised a very Uniavourabde juthas upon the trade 
of the West Midlands, where bill transactions are numerous in almost 
every department of trade, 

The heavy casting and other trades of Dudley and the surrounding dis- 





trict transmit favourable reports upon the extent of their operations. The 


labour market is healthy. 

The commnitice of the Dudley School of Design have altered the title of 
their institution to “The Dudley Branch of the Art Division of the Com- 
mittee of Privy Council for Education,” and have decided that in future 
two annual examinations of students shall be held, the one in spring and 
the other in autumn. The latter examination will be conducted by one 
of the Inspectors from the Department of Science and Art, on which occa- 
sion those students who are successful in the elementary stages of the art 
will be appointed to a prize studentship, which will admit them to the 
schorl without the payment of fees for twelve months, On their obtaining 
fal annually this privilege may be renewed, Certificates of ability 

ill alse 

Mr, G. J, Farmer, of Birmia cham, has patented an invention for improve- 
ments in he Take of prussiate of potash, saltpetre, 
and , reduce them to powder, anid thoroughly 


» be awarded 





dening iron and 


sal ammoniac, equal pur 





incorporate them together. Then take the article to be hardened and heat 
it in a furnace toa red heat, or thereabouts, and remove it from the fire, 
Roll it wellin the mixture above named so as to cover it entire Then 





bath, 
ammoniace 


consisting of saltpetre 2 o7z., 

i 0z., mof cold 
water, and leave it there until cold, when it will be found to be so thoroughly 
hardened that a file will nottouch it. | Should it be required to reconvert 
the article to its original character, it can be readily done by placing it in a 
furnace under a tolerably strong blast. By this new process, the metal 
will be indurated toa considerable depth, and the inventor is consequently 
enabled to mould or otherwise shape an article into the desired form 
whilst the metal is tractable and easy of manipulation ; many things may, 
therefore, be manufactured in cast-iron, such as dies and other press or 
stamping tools, files, rasps, lathe chocks, and such like articles, and he is 
enabled to cut, plane, or finish them in any way he pleases whilst in the soft 
state, and after being subjected to the process herein described, they will 
present all the appearance of cast steel, will be equally hard and durable, 
present as fine a surface, and for most practical purposes will prove as 
useful, while a considerable economy in cost of manufacture will be 
effected. 

The sleepless officials of the Birmingham Society of Artists, have 
succeeded in getting the permission of the Emperor of the French to the 
collection of paintings, which his Majesty has lent to the Exhibition of the 
Royal Scottish Society at Edinburgh, being lent also to the forthcoming 
Exhibition of the Birmingham artists. About three weeks ago a deputa- 
tion, consisting of the Mayor, Mr. P. Hollins (Vice-President of the 
Society of Artists), and Mr. J. Eaton Walker (Hon. Secretary), had the 
honour of an interview with Count de Persigny, the French Ambassador, 
at his residence, Albert-gate-house, London, for the purpose of requesting 
his Excellency to convey to his Majesty the Emperor of the French the 
following address, signed by the Mayor, and the officers of the society :— 
“To his Imperial Majesty, Napoleon LIL, Emperor of the French.—May 
it please your Majesty,—We, the undersigned, the Mayor of Birmingham, 
and the officers of the Society of Artists, venture respectfully to address 
your Majesty, encouraged by the generous interest which your Majesty has 
always evinced in the promotion of the fine arts, and the extension of 
their humanising influence among all classes. A recent act of great con- 
decension and liberality on the part of your Majesty in enabling the Royal 
Sottish Academy to enrich its present Exhibition with several important 
works of the most admired French masters, emboldens us to solicit the 
extension of so great a favour to the Exhibition of our own town, when 
the closing the Edinburgh Exhibition shall again leave the pictures at 
your Majesty's disposal. The society in whose behalf we venture to solicit 
so distinguished a favour has been endeavouring for twenty years to diffuse 
the principles of sound taste and refinement in this town and neighbour- 
hood, and for the attainment of this object it has gladly availed itself of 
all works of excellence, of every school, and every country. ‘Trusting 
that your Majesty, who has been so providentially called to maintain the 
peace of Europe, and to foster the arts of peace, may long be spared to 
witness the fruits of that progress in civilisation of which so large a part 
is due to your Majesty, we beg leave to subscribe ourselves.” (Here follow 
the signatures) The deputation was much gratified with the courtesy with 
which they were received, and on Thursday (yesterday week) had the addi- 
tional gratification of receiving a reply, in which M. de Persigny says: —* lt 
gives me pleasure, sir, to have to announce to you that his Majesty the Em 
peror consents to place these pictures at the disposal of the members of th 
Society of Artists of Birmingham, at the close of the Edinburgh Ex 
hibition.” The collection includes that masterpiece of the lamente 
Delaroche, “The sons of Edward the Fourth in the Tower of London; 
Horace Vernet’s famous “ Defence of Paris in 1#14;" “The Charget 


place it i siate of potash 2 oz 


and sal 
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or about these proportions to evety gall 
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Peter,” by Ingres, one of the members of the Institute and Chevalier of the 
Legion of Honour ; and Delacroix's “ Jewish Wedding in Morocco.” 

An action for an infringement of patent has recently been tried at the 
Assize Court, Warwick. The case was that of Griffiths and Co. v. Dixon. 
The plaintiffs were the well-known firm of Griffiths and Co., tin-plate 
workers, Bradford-street, Birmingham; and the defendant was a farmer, 
residing near Preston, Lancashire, Mr. Serjeant Hayes and Mr. Bittleston 
were for the plaintiffs, and Mr. Boden and Mr, Jessel for the defendant. 
The Serjeant said the question the jury had to decide was as to the validity 
of a patent for certain improvements in the making of cheese, which were 
invented by Mr. Keevil, farmer and dairyman of Chippenham, Wiltshire, 
The learned Serjeant, in a very humorous vein, referred to cheese making 
as having been performed after pretty much the same fashion from the 
days of Queen Elizabeth down to the present time. He then described 
the manner in which the invention in question first suggested itself to 
Mr. Keevil. We said that Mr. Keevil was compelled some time since to 
undertake the duties of the dairy owing to the sudden illness of his servant ; 
and he found that the process of cheese making was a very clumsy and 
fatiguing operation. Accordingly he set his wits to work, and the result 
of his reflections was the apparatus which was now before the jury for their 
inspection. Complete models of the inventions were exhibited in Court, 
The chief improvement which occurred to Mr. Keevil was a filter to drain 


off the whey at a proper stage, and Serjeant Hayes explained, with the 
the models, how this 


assistance of the invention by reference to 
was accomplished, and proceeded to say that Mr. Keevil after- 
wards improved upon his original idea, and succeeded in effecting 


tube on the outside 
making a perforated 
substituting an 


required by placing a_ circular 
of the vessel used for containing the curds and whey, 
tube “ like a nutmeg grater,” form part of the vessel itself ; 
ingenius revolving curd-breaker in lieu of the antiquated wooden rod used 
for that purpose, and adopting a novel mode of pressing the curd by means 
cf a sieve app The process Mr. Keevil introduced was so perfect 
in itself and so cleanly, that a lady might make cheese in a drawing room 
ima silk gown—(much laughter)—wh le it effected a considerable saving in 
curd, labour, and money. Messrs. Grifliths and Co. purchased this ingenious 
invention fiom Mr. Keevil, patented it, manufactured the apparatus in 
May, 1856, and had subsequently taken advantage of every a ilable means 
to bring it into pubiic use, amongst other steps having exhibited at the 
Liverpool, Manchester, the Royal Agricultural, and other shows, having 
on each occasion obtained prizes. A few months ago the plaintiffs dis- 
covered that the defendant, in the neighbourhood of whose residence the 
invention had been shown, was using an apparatus which was a rough 
imitation of the patent. A gentleman was sent by the plaintiffs to have 
an interview with the defendant, when he denied the rights of the plaintiffs 
to interfere in the matter, and insisted that he was justified in using such 
an apparatus on his own premises. Mr. Goodman, however, found a 
similar apparatus upon the premises of a Mr. Blundell, against whom an 
action of a like nature had also been instituted ; anit he also discovered 
certain vessels of the kind protected by the patent in a cooper’s shop in 
the same locality. The learned Serjeant contended that if this were per- 
mitted of course there was an end to the plaintiff's patent, He explained 
that Mr. Dixon was only nominally the defendant, a society of farmers 
having been formed in Laneashire with a view to defeat the patent in 
question. The defendant pleaded that the invention was not originated by 
Mr. Keevil, that it had been known and used for a long time in Lancashir 
and four places were men ioned in the record in which its use had been 
in operation for along period. It was further pleaded that the system of 
filtration had ben for a considerable period commpnly used in connexion 
with brewing. ‘The learned Serjeant said he should eall servants from the 
four houses specified to show that the new plan had not been used until 
after the exhibition of Mr. Keevil’s invention in the North, and that it 
was not known in a great many farm-houses in the defendant's neighbour- 
hood. As to the filtration, he urged that in cheese-making it bore no 
analogy whatever to that used in brewing. A number of witnesses from 
different parts of the country were after is called in support of these 
facts. The defence set up was that the principle of the fuvention was no 
novelty in Lancashire, because Blundell's mother had used a wicker bottle 
(one of the component parts of the invention as exemplitied by the model) 
as a strainer, and that the filtra mode had been used in 
connexion with brewing from time immemorial. Several witnesse s were 
called for the defendant in support of these particular allegations, and also 
those referred to by the learned Serjeant in his opening, Mr, Boden having 
re-addressed the jury on the defendant's evidence, and Mr. Serjeant Hayes 
having rejoined, his Loreship summed up, and the jury found a verdict 
for the plaintif{—A second action of Griffiths vy. Blundell was accordingly 
by this verdict verdict being given also for the plaintiff, by 
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T'wo boiler explosions have 
have occasioned loss of two lives. 
tain Bennitt’s coal pit, at Round’s Green, near Oldbury. At 
long and the other globe-shaped, four or tive yards 
apart, Thomas Bailey and a man named Barratt being the engineers, i It 
was stated at the inquest that on the day of the accident the former took 
charge of the engines, about half-past seven in the morning, and worked 
them until between three and four in the afternoon, and just previously he 
tried the buoys, and found the boilers full. At this time Joseph Holland, 
aged 46, the foreman, who was the man killed in this ease, was in the ash- 
hole, under the globe boiler, when it suddenly burst at the bottom, The 
rent or aperture was one yard and a hall long and twelve inches wide, and 
the brick-work was broken away. Holland was subsequently found upon 
some slack at a short distance, witha portion of the brick-work upon him, 
and he was so severely scalded and so much injured on his head, that he 
died before he could be conveyed home, The plates of the boiler were 
from 3-8ths to 7-1éths in thickness, and the rent in the boiler had extended 
along the rivets, and partly through the plates, which did not present any 
appearance of being heated. The engineer tried the “steam clack" a 
quarter of an hour before the explosion, and it appeared in good working 
The engine was worked 5} 1b, to the square inch, and it had been 
t minutes previous to the boiler bursting —Mr. G. 
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Arblaster, the ground bailiff, was examined, and stated that he had tried 
the buoys before the explosion, and found the water some inches above the 
was 


tlues, About six weeks ago the boiler had been repaired; a new plate 
put in, and some new stays were added.—Mr. James Hazlewood, 3 
maker, of Oldbury, stated that he had known the boiler three ye 
during that period he had repaired it three or four times, On the 17th of Feb, 
last he had examined it, and found it in good working order. Since the ex- 
plosion he had examined the boiler, and the plates had not been heated.— 
Mr. B, Hackett, engineer, West Bromwich, corroborated the statements made 
as tothe plates not being heated, and added that the pipe to the team 
elack was four inches in diameter.—Mr. Lionel Brough, Government in- 
spector, described the appearances he found upon an examination o. the 
exploded boiler, and was of opinion that at the time of the explosion there 
was sufficient water in the boiler, and if the safety valve had been (as de- 
seribed) in good working order, it “ ought” to have carried off the whole 
of the surplus steam. Neither the Government inspector nor any other of 
the witnesses were enabled to assign any cause for the explosion, and the 
coroner said, as the death of Holland arose from such explosion, it became 
necessary to ascertain the cause of the bursting of the boiler, and for that 
purpose adjourned the inquiry. 

Upon the reassembling of the jury the gentleman who had been in- 
structed by the coroner to make the examination of the boiler did not 
appeur in the first hour, and the jury then said that they were fully satis- 
fled that the death of the deceased arose trom the effect of the bursting of 
the boiler, and they thought the evidence of Mr. Hackett, engineer, of West 
Bromwich, showed that the particular cause was inexplicable, and therefore 
they deemed other testimony of a similar nature not requisite. Mr. Brough, 
Government inspector, was again present, and stated, in addition to his 
former evidence, that he was of opinion there was plenty of water in the 
boiler, and that the steam clacks eperated, and that the boiler was not 
subjected to any undue pressure. That explosion arose must be assigned 
to some sudden augmentation ef steam, the cause of which, however, in 
most cases eluded all investigation. This being an old and patched boiler 
it gave way to this sudden import of steam. A new boiler would most 
likely have withstood this inferred incre of pressure. Mr. Brough was 
also of opinion that safety valves upon boilers ought to be larger than those 
generally in use. The jury returned a verdict that “The deceased, Joseph 















Holland, was killed by the explosion of the boiler, but what was the cause 
of such explosion there was no evidence before them to show.” 
The second explosion occurred at Mr. Dawes's ironstone pit, West 


in the death of the horse driver of 
the pit, aged 58, named Houlton. At Mr. Dawes's pit there were two 
cylindrical boilers, and a man named Randall was the engineer. He went 
to the pit at five o'clock on the morning of the accident, got up the steam 
before six, and continued working safely until ten o'clock, when the boiler 
of the one engine suddenly exploded with terrific violence; the vast 
machine was thereby broken into several pieces, and its brickwork bedding 
blown up and scattered in all directions. The deceased, who was standing 
ona heap of slack some thirty feet distant, was dreadfully scalded, and had 
his skull fractured by the débris. He was, of course, conveyed home, and 
every attention paid him, but he died the next morning. The boiler which 
was thus blown to pieces, was repaired in July last, and had a great number 
of new plates put in and an additional safety valve put on—that is a 
safety valve was on each of the boilers, and ‘“ an additional one on the pipe 
connecting the two boilers,” consequently the steam from each boiler had 
two safety valves to allow the escape of surplus steam. In March last, 
only a few weeks since, the bursting boiler was again repaired, and four 
new centre plates were put in, and a patch on its side. It was generally 
worked at 6} Ib. on the square inch, The engineer stated that the safety 
valves were in good working order, and that he had tried them about half 
an hour before the accident occurred. It was also shown that the boiler 
rent into four pieces was torn both at top and bottom, and had given way 
along the rivets and through the plates. The water was 2 feet 6 inches 
above the crown of the boiler a quarter of an hour previous to the explosion, 
Joseph Constable, the second engineer, was on the boiler's side half an 
hour before the accident. He tried the buoy and found plenty of water in 
the boiler, and that the safety valve was in good working order. The 
inquest was adjourned till next week, to procure the best evidence that the 
very limited funds at the disposal of the coroner could secure upon the 


Bromwich, and resulted 





cause of the explosion. 

Two men have been killed by an explosion of sulphur in a pit of the 
Bilston Meadow Colliery, near Bilston, the property of Messrs, Jones and 
Murcott, of Spring Vale Ironworks. The deceased and another man were 
employed in making a “ gate-road" in the pit out of an old gate-road for 
the purposes of air, and had driven a-head about twenty yards. Sulphur 
had been perceived in the new gate-road, and the doggy had desired one of 











the deceased (Thomas Rowley) and his fellow workmen to brush it out, and | 
always to use safety-lamps. On Monday, the 50th uit. in the morning, | 
Rowley, contrary to the direction of the doggy, and although he had a 
safety-lamp with him, placed a naked lig!ited candle in the old gate-road 
opposite to the end of the new gate-road, but did not think the sulphur | 
which had been brushed out of the gate-read would reach the light. About 
seven o'clock an explosion took place, and Rowley was subsequently found | 
lying on his face in a state of insensibility. Ue died soon afterwards, as 
did also the other deceased. At the inquest the witnesses concurred in 
saying that there were plenty of safety-lamps in the pit, and that the mine | 
was properly worked, The dc said that if the candle had been placed 
further up the gate-road the explosion would not have occurred. Mr. 
Brough, the Government mine inspector, coneurred with the evidence | 
given by the other witnesses as to the cause of the explosion, and the jury 
returned a verdict of * Accidental death,” The above case is a further 
lamentable instance of the iznorance of the working miner provoking fatal 
Upon this head, as also upon the subject of the ventilation of 
yne remarks, which we hope to give next week. 
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METALS AND MANUFACTURES IN THE 
AND LANCASHIRE DISTRICTS. 
(From OUR OWN CORRESPONDENT.) 
Tuer metal trades are cradually recovering from the interruption occasioned 
by the elections, and business is again beginning to resume its activity. 
The prospects of the iron trade are very promising. The advices from 
America are favourable and warrant the belief, now generally expressed, 
that the modilication in the duty on iron will be attended with beneficial 
There is a steady demand for home consu.nption, and 
as orders are increasing we need have no fear of a good summer trade, 
more particular if we take into account the works about to be commenced 
on the Continent which, of themselves, must give much employment to the 
gland. The stocks of pig iron are on 
ht decline over the corresponding 
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results to the trade, 








makers of rails and machinists in E 
the inere. but shipments show a slig 
week of last year. 

With reg 
of the late Parliament, that the following were the importations of forcign 
iron during 1856, viz.:—374 tons of iron ore, 1,104 tons of chromate of 
iron, 1,867 tons of pig iron, 51,935 tons of unwrought iron bars, 1,427 tons 
of iron bloom, 1,490 tons of old broken and old cast-iron, 1,599 tons of 
unwrought steel, and 12,144 ewt. of machinery, wrought castings, tools, and 

gdom 


















euth The quan tities of British iron exported from the United Ki 
in the y : included 357,526 tons of pig iron, O88 tons of bar 
iron, 28,796 tons of bolt and red iron, 72,394 tons of cast-iron, 9,190 tons 






of iron wire, 28,146 tonsof anchors and grapnels, 35,659 tons of hoops, 
11,281 tons of nails, 25,969 tons of old iron for re-manufacture, and 
21,858 tons of unwrought stecl. The quantity of British hardware ex- 
ported in 1856 amounted to 34,738 tons; declared value, £3,747,59s. 

The demand for copper is firm ; lead is in good request at late quotations ; 
and the price of tin is unaltered, and the demand limited, 

The coal trade is not so active as we have bad occasion to notice it. The 
advance of the season, and the increased production which is finding its 
way iu all the southern markets by means of the railways, is tending to 
slacken the demand and render prices irregular, It is not improbable that 
a general reduction will be made in the Yorkshire district in a short time. 

The practice, now very popular, erecting memorial windows in 
churches and other places of worship, has given a great increase to the art 


of 





of manufacturing stained glass. 
chester (Messrs. R. B. Edmundson and Son, Angel-street), and a window 
which they have just completed tor a church near Rochdale was very much 
admired last week, The design as well as the execution of them on glass 
were by the house named. 

A very important movement has been commenced in Manchester by the 
building trades for the establishment of a half-holiday, and an aggregate | 
meeting of the trades was held on Friday to consider the most effe 

ay of securing the object. The meeting was addressed by several work- 
fener ce the chairman, said that the committee of that 
association had instituted a canvass among the leading men of Manchester 
—those whose subseriptions did so much to establish the educational insti- 
tutions and the public parks. Nearly two hundred firms were waited upon, 
and the signatures of most of them were obtained to a petition to the 
There could be no mistake as to those signatures, or as to the 
object the committee had in view, for the petition was drawn up for them 
by Mr. 'T. Bazk (Loud applause.) The committee knew that many of 
the masters could not give the two or three hours asked for unless they 
fell back upon the public to help them. The committee afterwards waited 
upon most of the masters, and their feeling was found not to be in oppo- 
sition to the movement; they were generally of opinion that it would be a 
good thing if it could be done, only each said he did not like to be the one 
to begin. (Hear, hear.) It must be understood that the object of the meet- 
ing was not to attempt anything like hostility or coercion—(applause) ; all 
the workmen sought was some plan to get the masters mutually to agree, so 
that they could participate with the men in the advantages of the 
holiday. —Mr. Harnett moved, and Mr. Hadtield seconded, the following reso- 
lution, which was carried :—* It is the opinion of this meeting that a cessa- 
tion from labour on Saturday afternoon would tend greatly towards improv- 
ing the moral, social, and domestic condition of the industrious operative.” 
After a short discussion the following resolution was unanimously passed- 
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builaing trades issue out a petition, to be filled up by the w 
call a meeting of the employers, to present the same to them.” 
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cesses in the greatest manufacturing emporium in the world. 





ard to the importation of iron, it would appear, from a return | 


A new firm has now commenced in Man- | 


half- | 


“That this meeting, being convinced of the importance of the foregoing | Teduced in proportions of 200 yards, and they were fins 
resolution, pledges itself to use the best endeavours to accomplish the same; | ProXimity of 400 yards from the target. 
and as a means of carrying it out, it is suggested that each branch of the 
vorkmen of that | Of testing 
branch, in favour of the hall-holiday; after which they shall endeavour to 


Great attention seems now to be directed to the approaching Art Trea- 
and amongst the manufacturers particu- 
It is anticipated that a large increase will take place in the trade of | 
the city by the visit of persons of all ranks in life, and from all parts of the | 
; and as itis believed that much interest will be excited amongst | 
the visitors to see the principal manufactories in the city, that certain time | to dissolve the metal, and the means now employed to effect the 
should be set apart for enabling visitors to examine the mechanical pro- | 


The trade of the week has been steady in the onesies districts, 
and employment appears to be plentiful, for the operatives, who appear to 
be contented, provisions being now at a very moderate rate. 

The rise in the rate of discount has checked speculative transactions. 





Cotiiery Exp.osions 3.—In a letter to the Times Mr. Thomas 
Cook, F.R.S., and Professor of Fortification at Addiscombe, says :— 
Iam induced by the late fatal explosion at the Lundhill Colliery to 
request the favour of you to permit me, through the medium of your 
journal, to inquire of ‘those who are practically acquainted with the 
w orking of coal mines, whether any good use could be made of a lamp 
so constructed as to give a steady, safe, and brilliant gas-light in the 
midst of the most inflammable firedamp ? Whether such lamps 
would be useful to the miner if fixed in the neighbourhood of the 
workings,—so fixed as to cast their lights along ‘the large galleries 
technically called “ boards,” and by means of reflectors to have their 
rays deflected into the transverse ‘galleries called * narrows ?” For, 
if such a lamp would be useful, I am prepared to say that I have 
contrived one possessing the capabilities above described, and I feel 
it due to humanity to make it publicly known. It would ill become 
one so little versed in the subject of mines as I confess myself to be 
| to pronounce doy “matically upon the best way of applying even my 
| own invention ; but, unless better advised, I should propose to carry 
out my project by boring over the working part of the mine, and 
there introduci ing a pipe, in external appearance one, but in reality 
consisting of three distinct tubes; the object of the inner one being to 
convey gas to the lamps, that of the intermediate pipe to convey a 
| constant current of fresh air to the mine, while the outer tube would 
afford a channel through which foul air would be brought to the 
surface by every returning stroke of the piston. The Jamp is so con- 
| structed that a’sufficient quantity of air to feed the flame would be 
| | allowed to pass to it, but the main stream of air would pass round 
| the flame, and rush out of an aperture or chimne »y above it with such 
velocity as would prevent the possibility of the fired: imp coming into 
| contact with it. The above brief description may serve to show the 
principle of the plan I propose. I am aware that obstacles unknown 
to me, and only known to those who are practically ac quainted with 
| the economy ‘of coal mines, will have to be encountered ; and it is in 
| the hope that some one possessing this acquaintance mi ay come for- 
ward to grapple with these difficulties that I have been’ induced to 
trouble you on the subject. I know of no insurmountable obstacle 
in the way of lighting up coal-mines with gas, like the streets of a 
| city, were it desira ble—none so great as would have been seen 20 
| years ago to stand in the way of running a train across the Straits 
of Menai through a self-supported tube, or of conveying a message 
| to India and reeviving back an answer in a few hours. I will only 
| add that, should this letter be the means of introduci ing me to such 
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| an individual as above adverted to, I shall be happy to unite with 


him in the effort to ameliorate the condition cf the miner, to whom 

| we are all indebted ; and, although we may not fully succeed at first, 
we may, by the blessing of God, do something to lessen the present 
fearful amount of loss of life, and consequent family misery. 

RAsinG SUNKEN VeEsskLs AT SEBASTOPOL.—The apparatus now 
| in process of construction in this country to be used in raising sunken 
| vessels in the Sebastopol harbour is larger and more complete than 

any heretofore employed for a similar purpose. ‘The work will be 
cme from immense caissons of wooden floats supporting eight engines 
40-horse power, each of which drives a double action pump con- 
nectiag with enormous hydraulic rams. These rams weigh 54,000 Ib. 
a-piece, and have a lifting power of 500 tons. They consist of 
nothing but a cylinder and piston, to the latter of which a chain is 
attached, which is also fastened to the sunken vessels. When the 
piston has been driven up to the cylinder head by the pressure of the 
condensed water the chain is kept at that point, the piston is run out 
ain, and so by successive hitches the work is done. Four rams 
can be brought to bear on one vessel at a time. Gear work may also 
be attached to the engines, so as to derive from each of them an 
additional lifting power of 500 tons. Four engines and the same 
number of rams operating together will therefore supply an aggre- 
gate power of 4.000. tons, which is more than is required to raise the 
largest ship in the harbour. Of the 107 sunken vessels only 15 are 
equal in size to the U.S. frigate Pennysly ania, weighing in water 
500 tons, and the rest will average 2,000 tons. The chains 
ing forged at Pittsville are much leew rer than those spoken of 
by the English papers as making for the steam-ships Adriatic and 
Great Eastern, being 1/0 yards in length, weighing 300 Ib. to the 
link, and capable of sustaining a strain of 500 tons. The iron sheaths 
through w! hich the chains will pass, and which will be placed on the 
timber docks, to be sent out from Philadelphia on the 1 15th inst., will 
weigh each 26 tons, The submarine operation will be performed by 
the aid of Gowan’s diving bell, a contrivance never yet exhibited 
in this country, and his armour, which was used with success in the 
raising of the U.S. steamer Missouri, in the recent extrication of a 
safe from the sunken boat Atlantic in Lake Erie, and on several 
other occasions. Mr. Gowan, e xpects to get up at least forty of the 
vessels whole. The rest he will blow to pieces, the Russl an Govern- 
ment contracting to furnish the powder. As the greatest depth of 
water is only 60 feet, and the surface is as smooth as a mill pond for 
the greater part of the year, Mr. Gowan will be able to prosecute 
his 1s ibour to great advantage, and hopes to complete the job within 
two years. He receives for his pay one half of the value of all the ships 
raised, as appraised by an oflicer of the Government and himself. 
The larger vessels cost some 1,100,000 dollars each, and were only a 
year old when sunk, so that it will be seen that Mr. Gowan has a 
| chance to make a snug little profit on his contract. The expense of 
the entire outtit is not far from 250,000 dollars. Three vessels will be 
| employed in transporting men, implements, &c., to the scene of 
} action. The first will sail early in May, the second about the middle 
| of the month, and the third at the close of it—New York Journal 
| of Commerce 
| 
| 
| 
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Exrrertm@ents AT Woo twicr.—Some experiments on an ex- 
tensive scale were —— ton Saturday at Woolwich Marsh. The 
Commander-in-Chief, before proceeding ‘to the Marsh, conducted the 

Lords of the Admiralty to the royal ca » square, in or that 





they might examine the equipment prepared fi wv the Chinese war 
His Royal Highness, on a former occasion, had expressed his appro- 
bation of the 3-pounder batteries, in which their Lozdships readily 
concurred, and, to verify the facility with which the ammunition 
wagons are convertible for the ¢ easy transport of the wounded, the 
Duke desired an attend: mt to enter one of the vehicles, when his 
Roval Highness having whecled it forward some paces, again repeated 
to Colonel Tulloch his admiration of its compactness and efliciency. 
They thence proceeded to the m sin P 3 ntsead, where, notwith- 
standing the incessant fall of rain theongh t the day, the proceedings 
commenced, as arranged, precisely at two o rl ck. The first experiment 
was with several wrought aud cast-iron shot from 68- pounder guns, 
fired at a wooden butt faced with sundry sample plates of sheet-iron 
three quarters of an inch in thickness. The guns were directed by a 
party of gunners told off from the first talion of the ~- oys 
Artillery, and were aimed with precision. Colonel Tulloh, 3 
| Vandeleur, and Captain Boxer, officers of the Royal Artillery 
in Woolwich Arsenal, superintended the pro eedi t 
watched by Lieutenant-Colonel Pickering and Captain C ampbell, R.A 
secretary and assistant secretary of the select committee. The first 
tight of 1,200 yards, which was ultimately 
ally fired ata 
Attention was then 
te, erected for the purpose 
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| directed to the scantling of a 36-gun frig 
: Martin’s shells (containing : ge of 28 Ib. of molten 
| irom) in the destruction of ships of war. The point of attack showed 
a perfect broadside, resembling a ship at sea, into which a number of 
shells and redhot shot were alternately projected, over various ranges 
varying from 1,200 to 400 yards, giving ample time between each 
discharge to observe the effect. It was remarked that the ignition 

| produced by the liquid iron was considerably more spe edy and 
| effectual than by the agency of the redhot shot The time required 









purpose, are more available than those necessary for heating shot, 
| and the advantage was, therefore, in favour of Martin’s shells. 
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THE APPLICATION OF SEWAGE 
TO AGRICULTURE. 


By DucaLp CAMPBELL. 
(Concluded from our last.) 


Amona other substances which are consumed in ordinary 
household economy, and which furnish a constant supply of 
ingredients to town sewage, soap does so in the greatest extent. 

In 1851 the average consumption of soap in Great Britain was 
7 lb. for each person annually. This is a much smaller propor. 
tion than is consumed in some places; thus, for instance, 
in Jersey, the consumption is found to be at the rate of 13 Ib. 
per head; in the Isle of Man, where the population is less 
wealthy than in Jersey, the individual consumption is 8$ Ib. 
In Jamaica it is 5 Yb. The allowance to inmates of workhouses 
and prisons in this country is about 101b per head yearly ; and 
assuming this to be no more than necessary, it has been found 
that, after deducting from the quantity made, the quantity ex- 
ported, and also the quantity consumed by manufacturers of 
woollen fabries, &e., there remained only sufficient to supply 
15,790,000 persons at this rate, and it may therefore be concluded 
that 5,000,000 persons in Great Britain were not in the habit of 
using this important necessary at all, or else that a larger num- 
ber did so very sparmgly. However, taking 7 lb. as the average 
consumption, this would give for London a total of 8,705 tons 
annually. The corresponding quantity of soda would be 609 
tons, and that of fat 5,484 tons. No agricultural value can be 
assigned to either of these ingredients of sewage, but the fact 
that these quantities are present in it is perhaps worth notice. 

The number of methods that have been proposed for obtain- 
ing manure from town sewage are not by any means so numerous 
as those for working excremental substances. For the present 
purpose they may be considered under three heads :— 

Ist. Filtration through various media, before, and after the 
addition of chemical substances. 

2nd. Precipitation by means of various re-agents. 

3rd. Irrigation. 

The method of sewage filtration through various media has 
been urgently advocated by many. But it will be at once evident 
to the chemist that the possible result of such an operation 
cannot be profitable so far as regards the separation of those 
ingredients of sewage which constitute its chief manurial value, 
however advantageous it may be ina merely sanitary point of 
view. 

Even taking the most favourable case, viz., that the excre- 
mental material issues from the sewers undecomposed, the facts 
that the principal part of the ammonia-generating substances, 
namely, the urea and uric acid, are soluble, and that the chief 
part of the phosphoric acid exists as phosphate of soda or 
potash, will show that little is to be gained in this way. More- 
over, the enormous proportion of water which is mixed with 
the valuable material, amounting in the case of London sewage 
to upwards of four thousand parts, is much greater than would 
be sufficient for dissolving even the phosphate of lime; for, ac- 
cording to Professor Bieschoff, phosphate of lime is soluble in 
about two thousand parts of water saturated with carbonic acid, 
and the existence of carbonie acid in some sewage water, 
especially where decomposition has set in, must be very con- 
siderable. 

A sample of the solid suspended substance of the Croydon 
sewage was analysed by Mr. Way, and the absojutely dry sub- 
stance was found to contain only 2°73 per cent. phosphoric acid 
and nitrogen equivalent to 3°94 per cent. ammonia, 

Owing to complaints that have been raised by landed proprie- 
tors in the neighbourhood of the river Colne, of the contamina- 
tion of the water by the sewage of the town of Uxbridge, a plan 
has recently been adopted for filtering the Uxbridge sewage 
through peat charcoal, by Mr. Pilbrow, the engineer to the 
local board of works. He uses alternately two filters consisting 
of troughs filled with the charcoal so as to form filtering beds 25 
feet long, 25 feet deep, and 24 wide, through which the water 
flows as it issues from the sewers, and is then discharged into 
the river. The charcoal remains serviceable for six weeks or 
thereabouts, The plan is found to purify the water sufficiently 
to remove objection, it is inexpensive, and the spent charcoal 
sells readily at £1 per ton. 

In 1851 it was proposed by Mr. Richard Dover to add, before 
filtering the sewage, a mineral acid together with salts, and on 
account of their economical use he preferred hydrochloric acid, 
as the acid,and chloride of sodium (common salt) and protosul- 
phate of iron as the salts to be employed. The filteriug medium 
was principally to be of charcoal or gypsum ; but, if little valu- 
able matter for agricultural purposes is retained by the charcoal 
from filtering ordinary sewage-water through it, still less must 
result from sewage-water to which acid has been added, by 
reason of the acid rendering soluble any insoluble phosphate 
which might be in the fecal matter, in which state I need 
scarcely add it must inevitably pass through any of the filtering 
media suggested by Mr. Dover. 

Other methods of filtering sewage, both previous to and after 
treatment, with chemical substances, have been proposed, but, 
from the general improbability of any agricultural advantage 
being gained from such manipulation of sewage, for the ammo- 
nia, the potash, and the phosphoric acid salts, are little, if at all, 
arrested by them, I may pass them over without further 
remark. 

T now come to speak of the treatment of sewage by processes 
under the second head, namely, precipitation by means of various 
reagents. The method which seems to be the most favoured for 
precipitating the solid material from sewage 1s the one fami- 
liarly known as the “liming process.” I say favoured, because 
hitherto it has been more adopted than any other. This method 
consists in adding lime, hydrate of lime, or milk of lime, to the 
sewage water. The lime in this case seizes upon some of the 
organic substance, and forms a kind of net-work which, in 
falling to the bottom, carries with it whatever suspended par- 
ticles there may be in the liquid, leaving the water tolerably 
clear. 

This was one of the very earliest processes, and arose out of 
an invention by Dr. Clark, of Aberdeen, patented early in 1841, 
for “anew mode of rendering certain waters (the water of the 
Thames being among the number) less impure, and less hard, 
for the supply and use of manufactories, villages, towns, and 
cities. 

Dr Clark, some time in that year, was engaged at Manchester, 
with Mr. John Graham, making experiments with his process at 
Mayfield Print Works, and an experiment was made upon the 
Maytield Return Waters, which was highly coloured with 
madder and soap liquor. The experiment in removing all colour, 
&c., being so successful, led Mr. Graham afterwards to adopt it 
at the works on the large scale. The river Medlock, which re- 
ceives all the sewage of Manchester, was next tried, and the pro- 
cess proving successful upon this likewise, Dr. Clark repeated 
his experiments, and ascertained how much lime it required to 
purify the Medlock water of the sewage it contained, and fixed it 
at about one ton per day, and Dr. Ciark was in correspondence 





and had interviews with the authorities of the Duke of Bridge- 
water’s Canal, to purify and sweeten the water before it should 
enter the canal; I may add I do not think that Dr. Clark con- 
templated this action when he took out his patent for purifying 
water, yet it would appear that shortly afterwards he accom- 
plished what I have stated. 
| Unfortunately, however, this treatment, though efficacious 
in separating some substances that are dissolved in sewage, 
has no such action upon the ammoniacal substances, the 
| potash salts, or perhaps to any considerable extent upon the 
phosphoric acid. 
| In confirmation of this I may quote some analyses, in which 
| I have perfect faith, of manures prepared by this method from 
sewage at different localities. 





























we se as T. J. Hera- | Smith and — 
Analysis made by..| Voelcker. path, McDougall. Calvert. 
|— 
Locality of Sewage... 1 sicester. Cardiff, oe Manchester, 
Gaol. | 
| 
Bs Sonéuvcwsdwenen 1052) | 471 _- _ 
Organic matters ...... 12°46 | 1591 22°00 24°56 
Insoluble _ silicious 3°50 274 
ae Pena bse - _ 966 
| Sulphate of lime ...... 1°76 3°26 _ 
Oxides of iron and) 2-89 oo 
alumina ........J =— | nas | 
Manganese .......... _ _— — - 616 
Carbonate of lime .... om | 
Carbonate of magnesia | 69°2 ven 
Chloride of sodium.... sie - _ 
eee _- _ 
Phosphate of lime .... 410 151 _- 
Phosphoric acid ...... —_ - 0°62 
100°00 _ 100°00 
a | 
ED «hs iconnieic 0°60 1125 — { _— 
= Ammonia.......... v72 1-366 0525 | — 
I may observe that recently Dr. R. A Smith, Mr. MacDougal, 
and Mr. Crace Calvert have examined into this process, with a 





| view to its being adopted by the authorities of Manchester and 
| Salford in purifying the river Medlock and the Bridgewater 
Canal, and I think I may say it has received a general recom- 
mendation from these gentlemen as a proper sanitary move- 
ment ; but they concur in the opinion that the deposit cannot 
be considered as a valuable manure. The two former gentlemen 
report that they found the smell of the Medlock water was not 
entirely removed by precipitation, or if removed, that it soon 
returned ; they also remark, “‘ we can, however, calculate on no 
receipts from products.” 

I myself have observed that although the water may run away 
bright enough from precipitated sewage, yet afterwards it marks 
its course down a stream by leaving a deposit on the vegetation 
| at the sides of a whitish, slimy, gelatinous-looking substance, and 
| which, although appearing at first inspectton like an animal 
matter, on expesnre to air becomes green, and exhibits itself as 
a vegetabie growth. 

Although Dr, Clark's experiments in 1841 were well known to 
many persons at Manchester, I should judge that they were 
not generally so from the fact that the use of lime in precipitat- 
ing sewage has since been the subject of several patents, the 
earliest of which was taken out by Mr. William Higgs, in 1846, 
in which, along with several mechanical arrangements, he in- 
cludes “ hydrate of lime, commonly termed slaked lime, to 
precipitate the solid, mineral, and vegetable matters from 
sewage.” Mr. Higgs pumps the sewage into tanks, where it is 
limed, and the precipitate subsiding the water is drawn off. The 
precipitate, removed into shallow canals and exposed to be- 
come more dry, is afterwards moulded into bricks, which are 
dried and afterwards broken up into powder. Mr. Higgs has 
furnished me with an analysis made by himself of the manure 
so obtained from the sewage water of Tottenham, but the 
analysis is not definite enough to put us in possession of the 
value of the article for agricultural purposes, as, for instance, it 
is stated to contain—organic matter, rich in nitrogen, 31°60 per 
cent.; phosphates 864 per cent. ; sulphates, with alkaline bases, 
3°87 per cent.; whereas what is really required is the nitrogen, 
phosphoric acid, and the potash of the alkaline bases, from which 
alone can be calculated the real money value of a manure. 

In 1851, Mr. Thomas Wickstead proposed to manufacture 
manure from sewage waters by mixing them with milk of lime, 
collecting the deposit and submitting it to certain centrifugal 
drying machinery ; and works have been erected at Leicester 
upon a large scale to work the sewage under the superinten- 
dence of Mr. Wickstead. The water is precipitated in tanks ; 
the analysis of the manure I have given before, 

I may also state that, besides Tottenhain and Leicester, the 
liming process has been tried and adupted at several other 
places, among others at Croydon, which, from its proximity to 
London, and through the liberality of Mr. Chown, the proprie- 
tor of the works, for some months back, I have had ample op- 
portunity from time to time of examiniug the workings and the 


being adopted in some places with litthke expense, I think it 
may not be out of place to give rather a full description of the 
works : 


SEWAGE WORKS AT CROYDON, 


DLE 


WANC 








a, boiler ; 4, office; c, engine-house; «, entrance, ¢, engine ; /, well. 


The sewage is brought to the works by means of four pipes at 
A Immediately that it issues from these pipes, slaked lime is 
added and well-mixed by a wheel driven by the current of the 
sewage-water, it then flows into the building B, in which are two 
sets of beds C, each 106 feet long, 18 broad, and 2 deep. These 
are used alternate weeks, one being worked whilst the solid 
matter is removed from the other. In these beds, more especi- 
ally the first, a large quantity of the solid matter held in suspen- 





results, and as the method appears simple, and is capable of 


sion and solution is deposited, and the water from the previous | 





admixture of the lime is rendered innoxious. The cross walls 
D, for intercepting the solid matter are built with apertures to 
about three inches of the level of the water, so that the solid 
matter precipitated is not again disturbed, and the water flows 
without any apparent current, and percolates through a bed of 
stones E, which prevents the possibility of the escape of any 
paper or other solid matter, except in a state of fine Givision. 
The water then flows through other channels or reservoirs 
F, G, H, where a large quantity of the lighter solid matter is pre- 
cipitated, and the water discharged in a tolerably pure state at 
I, K, L. The reservoir F is 104 feet long and 23 wide. G is 
30 feet in width ; the cross-walls on these beds are constructed 
on the same principle as those in the building, and the time 
occupied by the passage of the water from A to I and K is 
about 1) hours. The reservoirs marked H have been recently 
constructed, and on another principle, the walls being per- 
forated only at each alternate end, consequently the water is 
retained fora much longer period (three hours being oceupied 
in its passage from A to L), and is discharged in a much purer 
state than at I and K, proving that the increased transparency 
of the water is in ratio to the increased area of reservoirs and 
decreased speed of the current. 

The solid matter deposited in the beds C averages about 
fourteen or sixteen tons a week ; this is conveyed to the well, 
and by means of a Jacob's iadder lifted to a lead-lined machine, 
where by the mixture of other materials a valuable and remune- 
rative manure is said to be obtained. 

In 1852, Mr. Henry Stothert proposed to precipitate “ the 
more substantive parts of sewage water” by a “ combination of 
compound animal and vegetable charcoal,” with fresh caustic 
lime or sulphate of alumina, or sulphate of zinc; the charcoal 
might be obtained by distilling the precipitated sewage matters 
or night soil, &c. Again, in 1854, Mr. Wickstead proposes to 
use lime and finely divided charcoal ; these are to be mixed up 
with water, and to flow into the sewage in a stream. 

The moist precipitate from sewage water, obtained by the 
liming process, has always an unpleasant odour, which, in most 
cases is generally removed by the admixture of a small quantity 
of charcoal, or some carbonaceous matter, or residue from a 
process. Whether it was to obviate the necessity of this after 
mixing with charcoal to deodorise the sewage precipitate or not, 
that these processes were suggested, I cannot say, but some 
persons have inferred that, as dry charcoal has the power of 
absorbing and retaining gases, and amongst these ammonia, so 
should it take the ammonia in the sewage water; and this 
reasoning may have been the cause, perhaps, of the suggestion, 
However, it has been ascertained by actual experiment that 


| charcoal has no power whatever upon solutions of ammonia or 














its salts, and no portion of them is retained by filtering through 
any thickness of charcoal. 

A process has recently been tried in Edinburgh, and one or two 
other towns in Scotiand, upon rather a large scale, under the 
superintendence of Mr. James Alexander Manning, but the 
whole of the sewage of any one town has not, that 1 am aware 
of, been practically worked by it. Mr. Manning, in 18538, pro- 
posed to “ defecate and separate certain matters from sewage” 
by employing animal charcoal, alum, and carbonate of soda and 
gypsum. He found, however, that alum was too expensive, and 
proposed in 1854 using the “soft sludge’ a refuse from 
alum works, instead of the alum. Mr. Manning suggests 
employing two circular tanks, to be used alternately, 
and capable of holding 100,000 gallons each. Along with this 
quantity of sewage water is put 800s lb. of “ alum sludge,” some 
cream of lime, and “ waste animal charcoal,” the whole agitated 
for about five minutes and allowed to subside, when the water 
is run off. Mr, Manning says the subsidence of the precipitate is 
so rapid that the mixing and precipitating will all be accom- 
plished in the time it would take to fill the second tank. The 
same materials are said to serve for three more operations upon 
the same quantity of water, Mr. Manning has favoured me 
with the analysis of two distinct operations upon the sewage of 
Ed:nburgh, made by Dr. Penny, of Glasgow, and which I beg to 
exhibit before you :— 





No. 1. No. 2. 
Organic matter .. 37°45 50-00 
Phosphates se = oe os 10°14 
Phosphate of lime 205 
Chlorides and salphates 22°80 
Carbonate of lime 177 175 
Sulphate of lime 946 
Silica on ee es ee ee 1973 oe 23°98 
Alumina .. ee 1613 ee 
Omitted in analysis 407 
100-00 ee 100 00 
Ammonia es os oe eo 1°50 a 2°95 


I would call your attention to the analysis, and observe that 
the results are given upon the material perfectly dried, which 
would not be the case in practice, for you are no doubt all aware 
that artificial manures contain from about ten to twenty per 
cent., or even more, of uncombined water, which they lose at 
212 deg. Fahrenheit. If we take into consideration this water, 
the first material does not appear to be very distinct from the 
results with lime upon sewage water, The second material, 
however, is considerably different. An extraordinary addition 
in working the process, of “ waste animal charcoal,” as Mr. Man- 
ning terms it, but which is a substance of high money value in 
the market, might account for the very great increase of phos- 
phates over the first; but the increase of ammonia I cannot 
account for in any way. In the event of the alum sludge be- 
coming a scarce commodity, Mr. Manning proposes to manufac- 
ture it, and thinks he can do so at a cost not exceeding five 
shillings per ton, exclusive of carriage. 

But although I have called attention to the large amount of 
phosphates and ammonia in the second material furnished by 


' this process, and they are greater than I have hitherto observed 


in any precipitated sewage, I need scarcely say to you that they 
are but a very small item of what passes away in the water from 
the process, 

Before leaving this part of the subject, 1 would ask you to 
consider the several processes for treating excreta and sewage 
which I have brought before you this evening, and I call your 
attention to the great similarity which exists between many of 
them. This may, I think, in a great measure be accounted for 
from the circumstance that until recently there was a very great 
difficulty in ascertaining what inventions had been made the 
subject of patents. But now that all the specifications of patents 
are being printed, together with classified indices, and abridge- 
ments of specifications relating to particular subjects, by the 
Commissioners of Patents, under the superintendence of Mr. 
Woodcroft, it is to be hoped that in future there will be less 
needless expenditure of time, money, and labour by the inventor, 
and that before he enters upon a field of discovery he may study 
for himself what has already been done by those who have pre- 
ceded him in the subject he has under contemplation. 

1 come now to consider the subject of irrigation, and shall do 
so as shortly as I possibly can. Me 7 

It would be needless to speculate upon the origin of irrigation 
by water alone. In Egypt, Persia, and China it was long prac- 
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tised before it found its way into the more western nations, and 
to us. The most early notice which I have observed in this 
country of the value of water for irrigating land is to be found 
in the work upon natural history written by the great Lord 
Bacon nearly two and a half centuries ago: he there observes 
that there are two ways of accomplishing this, the one is “by 
letting in and shutting out water at some seasons, and this serves 
only for meadows which are along some river ;” and the other is 
“to bring water from some hanging grounds, where there are 
springs, into the lower grounds.” Lord Bacon observes, “that it 
maketh an excellent improvement both for corn and grass, and 
it is the richer if those hanging grounds be fruitful, because it 
washeth off some of the fatness of the earth; but, however,” he 
observes, “it profiteth much.” 

At this time the luxury of water closets was unknown, and the 
fecal matter of the population was not cariied into sewers but 
collected in cesspools, from whence it was periodically removed 
and used for agricultural purposes. The introduction of water clo- 
sets however quite altered this state of things, and led to a very 
much greater amount of water being required by each individual, 
and the formation of sewers to carry itaway. Generally, if a river 
passed near or through a town the sewage was carried into it, or 
if near to the sea, it was discharged on the shore. This state of 
things generally prevails throughout this country at the present 
time in most towns ; and when sewers were first originated, and 
for some time afterwards was universal; but from observing the 
beneficial effects of water alone in fructifying the land, or receiv- 
ing perhaps a hint from some of our foreign neighbours, who | 
believe are, and were, ahead of us in these matters, it was sug- 
gested by some of the more intelligent persons of the community 
that the sewage water might be employed beneficially for irri- 
gating land. I do not exactly know when or where it was first 
tried, but early in this century it was adopted in several places 
throughout the kingdom, especially in those favourably situated 
for its distribution, and free from engineering difficulties. Of 
course the benefits which have arisen in each instance, as is to be 
expected, are not equal, and depend much on the absorptive 
powers of thesoil. The quantity of sewage water that sume 
soils (sandy, for instance) will absorb, and beneficially too, is, 
beyond calculation, great ; whereas, the quantity which a heavy 
clay soil will filter is comparatively very small, and hence arises 
the difficulty in distributing in this way the sewage of a large 
town ; and it is wrong, without a thorough geological and per- 
sonal inspection of a country, to insist that the sewage must 
have a certain area of space for its distribution upon it; such 
a way of dealing with the subject is—I hope you will agree with 
me in considering—unphilosophic. 

You are aware that around Edinburgh and many other towns 
some of the meadow lands are manured by sewage water, and yield 
large crops of grass, often as much as seven crops in the year. 
The average rent per annum of these meadow lands round Edin- 
burgh is £20 peracre. I could instance to you many cases 
where land, comparatively speaking valueless, has been made 
highly valuable by sewage irrigation, but I will only select one 
from the number as being very striking, but too much so for 
you to consider it as a type of the whole :— 

The sands between Musselburgh and Leith, near Edinburgh, 
which were previously waste sand, and of no value, growing only 
a few whins and rank grass here and there, were irrigated about 
the year 1819 with sewage water from Edinburgh, and after the 
first year of that treatment they bore a fair crop of grass, and 
have since borne four or five crops annually, and bring in a rent 
of from £13 to £22 per acre. I believe the extent of these lands 
is about thirty acres, and they were laid out for irrigation at a 
cost of about £800. Previous to this very remarkable result of 


the value of sewage water, the lands between Edinburgh and | 7 ? - re 
| may be weighed at any point during the process of raising them. 


Portobello had been watered in the same manner, and produced 
great crops But here an absolutely barren sea sand was con- 
verted into most valuable property. 

In concluding my subject, I cannot but remark that by no 
process of chemistry at present existing can we obtain a highly 
valuabf® solid manure from town sewage alone ; and every day 
the matter gets more and more complicated from the fact that it 
is the natural tendency of the population of this and all civilised 
countries to have an increased supply of water. In New York 
100 gallons per head of population per diem is the present sup- 
ply; still I have, I think, demonstrated, and without exagzera- 
tion, that the money value of the manuring matters alone in the 
London sewage is £836,834 annually, and in other towns, ac- 
cording to population, it may be taken as proportionably 
valuable, I have also given you a statement of the value of irri- 
gation by sewage, which I believe has been successful in nearly 
every instance in which it has been tried; and I would observe 
that before runuing a valuable article away from any town to 
waste, I think were the case submitted to a combination of en- 
gineering, geological, agricultural, and chemical skill, perhaps a 
portion, if not, in some instances, the whole, might be saved. 

Dr. Daubeny, Dr, Gilbert, Mr. Way, Mr. Fothergill Cooke, Mr. 
Higgs, Mr. Heywood, Dr. Hoffman, Mr. Blackwell, Dr. Lyon 
Playfair, and the author, took part in the discussicn. 


MANUFACTURE Or GUANO IN Lonpon.—Taking the adult popu- 
lation of Londow at 2,060,000, and assuming that all the solids 
secreted by their kidneys are carried into the Thames, the river must 
hold in solution, or have suspended in its waters, a mean daily supply 
of 181 tons of solid urinary products. The quantity, however, 
varies with the weather; for, according to the above results, 
the Thames will contain ten tons more on days when the 
readings of the barometer and thermometer are decreasing than 
when they are increasing; a daily mean of three tons more when the 
humidity of the air is decreasing than when it is increasing; seven 
tons more on ozone days than when there is no ozone; about ten 
tons more with south than with north winds, and a daily mean of 
seventy-five tons more during calm and gentle variable breezes than 
when there is a current of air. Let agriculturists bear in mind, that 
from the action of the kidneys alone of a London population, 66,016 
tons of British guano are annually swept into the Thames — Dr, 
Moffatt, in Medical Times and Gazette. 

Raripiry or tuk Screw. — The Christina, a merchant screw 
steamer of 930 tons burthen, built by Mr. John Pile, of West 
Hartlepool, left that port on her first trip, and reached Liverpool, a 
distance of 1,100 miles, withia four days, steaming the distance 
throughout at an average rate of nearly twelve miles an hour. Her 
engines are nominally of 110-horse power; cylinders, 42 in. diameter, 
stroke, 2 ft. 6 in. ; and she is saalied by a three-bladed screw, 12 ft. 
diameter, with variable pitch. The engines, made of the best materials 
and of very superior workmanship and finish, were built by Messrs. 
Hawks, Crawshay, and Sons, who were among the first in the North 
of England to build marine engines; but the above speed, attained 
by the screw, surpasses that of any of the many paddle steamers they 
have fitted with engines. A 

INTERESTING DiscoveRrtEs. — During the past week some very 
interesting discoveries have been made in Danny-park, Hurstpier- 
point. The remains of a Roman villa have been brought to light on 
a commanding situation, near the Roman camp on Wolstanbury-hill, 
consisting of a regularly-built Roman wall, indicating the building 
of which it would seem to form a portion to have been about sixty 
feet either way. In addition to this, many fragments of articles, such 
as Samian ware, flue tiles of a hot vapour bath, amphore, glass, and 
nails, have also been discovered.— Brighton Gazette, 








FLETCHER’S WEIGHING CRANES, 
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Tus invention relates to improvements upon a former patent, dated 
6th February, 1856. These present improvements consist, Firstly, 
in altering the situation of the fulerum of the weighing beam (when 
applied to weighing cranes or other elevating machines) to any con- 
venient position, which may be either near the short end of the lever 
and beyond the chain pulley or at the opposite end, so as to form a 
lever of the second or third order; and, Secondly, in a novel arrange- 
ment of self-adjusting apparatus for equalising or counterbalancing 
the extra weight of chain, &c., upon the beam, in order that goods 


Fig. 1 is a side elevation of an ordinary lifting crane, having the 
present improvements attached. It shows the endless gear chain or 
band and pulleys for causing the weight to traverse along the beam 
to counterbalance the weight of extra chain; also the improved 
method of suspending the weight from the weigh beam, by means of 
the connecting links carrying the pulley over which the chain passes 
instead of placing the pulley upon the beam. By the improved 
arrangement the whole weight of the goods is concentrated upon the 
V bearing point instead of upon the whole surface of the pulley. A 
more approved method of deducing the weight from the weigh beam 
to the small steelyard is also shown to be used for this purpose, 
instead of the sliding apparatus described in the former patent. Fig. 
2 is an end view of the same; and Fig. 3 is a detached view of the 
end of the beam bearing the fulcrum and pulley, showing the forma- 
tion and arrangement of lever having the fulcrum at the end. In 


JOBARD’S IMPROVEMENTS IN LAMPS. 
PATENT DATED 3RD SEPTEMBER, 1856, 


In this arrangement the oil is contained in a vessel of glass or other 
transparent material, aud the flame is supplied with a current of air, 








which descends along the sides of the vessel and ascends through the 
centre of it. 
Fig. 1 represents one of the forms of the lamp. A, A, is the glass 





FIG.2. 








Fig. 1, a, a, is the weigh beam, at one extremity of which, near the 
fulcrum, is placed a pulley 6; and at any suitable distance near the 
opposite end of the beam istixed the pulley c; the endless chain or band 
| d passes round these pulleys or gear wheels carrying the weight e 
along the weigh beam, according to the length of chain between the 
| pulley and the goods upon such chain. f is a small endless band or 
| chain, passing round the pulley or wheel 41 and the pulley 4, to which 
| it imparts motion. The links g, g, are for the purpose of connecting 
| the chain pulley to the beam, which is furnished with a V bearing 
which receives the weight of the goods, so that the weight may be 
| balanced between the V bearing and the fulcrum of the lever, whereby 
a better and more perfect balance is obtained. The rod A is attached 
to the long end of the lever and to the connecting link i, which, by 
| being raised or lowered by the handle 4, connects or disconnects the 
weigh beam, transferring the weight from the weigh beam to the 
small steelyard when in work, the whole weight of the rod, &c., being 
counterbalanced by the weight / when not in use. When a weight 
is raised the chain turns the chain pulley, which is recessed for the 
links of the chain, to prevent it slipping, and consequently the carrier 
| pulley 4! attached to it; this causes the small endless band f to 
turn the pulley 4 and drive the band d carrying the weight e, which, 
as the chain decreases, the weight and length becomes moved nearer 
| tothe fulcrum, and farther from the fulcrum as the length and weight 
of the chain increases, 








; vessel; B is the wickholder; C iron wire, which grasping the sides of 

the glass vessel pretty firmly, serves to raise or to oo the wick- 
| holder and to maintain it at a given height. Fig. 2 represents 
another form of lamp. a, a, is an ordinary glass, such as is sometimes 
used for illuminating ; 4 the wickholder, made of wire gauze, and 
attached to the cover c, also made of wire gauze; d iron wire, for the 
purpose of hooking or suspending the lamp. A disc of mica is used 
with these lamps for the purpose of shielding the reflector from 
the direct action of the flame and of the heat. 


A New Terrirory ix AustratiaA.—.A proposition has been put 
forth by Dr. Lang, for the establishment of an independent territory, 
to comprise the extensive tract of country lying between the Murray 
and the Murrumbidgee, to the north of our own colony, and at pre- 
sent included in that of New South Wales. The district referred to 
contains an area of 30,000 square miles. It is peculiarly favoured in 
respect to the possession of two noble rivers, equally valuable for the 
purposes of navigation and irrigation, and of a vast breadth ot 
alluvial land bordering the rivers, while, in other districts, the soil is 
said to be favourable for pastoral purposes. Dr. Lang suggests the 
Tumut river as the eastern boundary of the proposed territory ; but 
the Border Post (« paper published at Aldbury), contends for a coast 
line about 100 miles in length, extending between Cape Howe and 
Point Dromedary, and including the settlements of Eden and Two- 
foldbay, as the more natural boundary; while Albury is indicatedas 
the future capital of the new province. 


Discovery IN MAGNETISM —A correspondent writes :—‘ A mag- 
netic needle has lately been invented by Mr. Robert Smith, chemist, 
Blackford. It is of a novel description, differing entirely from the 
mariners’ compassin common use. The principle upon which it acts 
corrects both the variation and the dip. A description of the im- 
| portant invention was recently communicated by Mr. Smith to the 
| Secretary of the Board of Admiralty, who has written intimating 

that the experiments are recorded in the compass department, and 
| conveying the thanks of the Lords Commissioners of the Admiralty 
| to Mr. Smith for his communication.”—Scotsman. 

Tue Reurss or Covent GARDEN THEATRE.—Messrs. Eversfield 
and Horne, auctioneers, commenced the disposal, by public auction, 
of the ruins of the Theatre Royal, Covent Garden, by selling a large 
quantity of loose bricks, charred timber, and sundry old properties 
lying on the ground, which were sold for immediate removal, and as 
soon as the ground is cleared of these the remainder of the ruins, 
comprising several millions of bricks, the Portland stone ashlar form- 
ing the lower portion of the external walls, the Portland stone 
portico, and other building materials, will be disposed of in the same 
manner, in order to clear the ground for building the new theatre. 
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DUMERY’S IMPROVEMENTS IN STEAM ENGINES. 


PATENT DATED 4TH 





Many attempts have already been made to obtain economy in engines 
by the employment of highly heated steam, air, or gases. Iitherto 
steam has sometimes been surcharged with heat in its passage to, 
but previous to its admission into, the engine, and at other 
times it has been generated at once at a high pressure in small 
tubes or worms, or, again, a jet of anhydrous steam has been 
injected into aqueous steam, and lastly, some attempts have been 
made to work the same volume of steam condensed and expanded 
alternately. Each of these various systems the patentee believes to 
be attended with more or less difficulty and inherent danger :—First, 
that of keeping a large volume of steam at a high temperature and 
great pressure; Second, the difficulty of obtaining a regular supply 
when steam has to be submitted to the conditions of extreme heat ; 
Thirdly, the difficulty of obtaining any additional heat except in a 
very ordinary degree, whereas important results may be arrived at; 
Fourthly, and lastly, the loss sustained in the benefits afforded by the 
very principle of additional and highly heated steam consequent on 
the capaciousness of the reheating cylinders. In order to secure good 
results, the patentee believes the three conditions it is essential to 
fulfil are :—First, to generate aqueous steam in the best known appa- 
ratus, provided with water and steam chambers ; Secondly, to render 
the same aqueous steam anhydrous by means of special apparatus; 
and, Thirdly, to heat highly or surcharge with heat the volume of 
steam only that is required for each stroke of the piston to a degree 
in proportion to what may be required. These three conditions may 
be fulfilled by the employment of a vessel whose capacity is equal to 
the amount of steam to be spent at every stroke, which vessel should 
be interposed between the ordinary steam yenerator and the extra 
heating apparatus. A complete resuit seems to be attainable by 
effecting the surcharge or extra heating only after the steam has 
previously expended itself in a first cylinder. Thus, supposing steam 
to be introduced at any pressure, say at six atmospheres, into the 
first cylinder, there to work either at a high uniform pressure or with 
a little expansion ; then, after acting in this cylinder, it should be let 
into a second cylinder, there to expand, as is the case in Woolff’s 
engines ; but in its progress between the first and second cylinder 
it should be made to pass through a chamber or apparatus, there to 
receive additional heat and pressure, in which it will acquire a known 
or given volume. The regulation of the power will prove as easy 
with this as with ordinary aqueous steam engines, as it can be 
effected at the first induction, or, still better, by the first cut-off. 
The working of an engine on this principle will be equally as simple 
as an ordinary steam engine, and at the same time effect considerable 
saving, for with an increase of fuel, comparatively trifling, double the 
amount of effective work may be obtained. As regards the applica- 
tion of the principle, steam may be highly heated, either by a fire- 
place specially for the purpose, or by merely conducting the heat 
from the ordinary furnace to the point required. The same arrange- 
ments for working the steam will hold good for existing engines or 
others constructed for the purpose. In existing engines with one 
cylinder, by the application of a second cylinder, either smaller for 
the purpose of supplying the pre-existing cylinder, which now 
becomes the expansive cylinder, or larger if the existing cylinder be 
purposed to supply the cylinder added as the expansive cylinder; in 
either case the inventor places the apparatus for imparting additional 
heat or surcharging the steam with heat between the two cylinders. 
In existing engines with two cylinders, and in order to prevent their 
being overworked, a cut-off may be contrived in the smaller cylinder 
for the purpose of diminishing the steam pressure, thereby reducing 
it to half its pressure, and to what it is required to be on its induction 
into the larger cylinder. The extra heating apparatus will, however, 
in all cases be placed between the two, and with this advantage, that 
at a less expense the same effective work will be obtained; and for 
such engines, the parts of which can sustain a greater pressure, the 
smaller cylinder may be reduced to half its capacity, while the steam 
maintains an equal pressure throughout the stroke; but on its being 
admitted into the larger cylinder, or after receiving additional heat 
from the heating apparatus, the pressure becomes about double that 
which it would have been had not the steam been charged with 
extra heat in its progress through the surcharging or extra heating 
apparatus ; hence, again, an increase of power with the same expense. 


In addition to economy in working in the proposed engines, steam | 


does not, as in Woolff’s engines, spring up to the larger cylinder with 
its utmost pressure, but with a pressure next to that which it had in 
the smaller cylinder before it was highly heated. The whole amount 
of heat being attained only after a complete stroke of the smaller 
cylinder, the increase of volume will be gradual and continuous. 

One of the principal difficulties to the use of steam at a high 
pg ee ae is the lubrication of the working parts. In order that 
the lubrication may not be an obstacle to the use of steam dried by 
an excessive heat, and, above all, that the same steam may be con- 
densed in closed condensers, that is, in condensers efieeting con- 
densation by external application, in which the fatty matters gene- 
rally used for that purpose are an obstacle thereto, the patentee pro- 
poses to use lubricating bodies of mineral substances, which he 
applies in one or both of the piston plates or rings. These rings are 
made sufficiently thick for two series of holes being bored through 
their periphery in a position to overlap or break joint with each other. 
Into each hole is inserted small cylinders or blocks of tale or plum- 
bago, either in a hard solid state or of a more friable nature; these 
cylinders or blocks are pressed upon by springs, so as to be alwavs 
pressed in contact with the inside surface of the steam cylinder. Tle 
makes use of a similar application for lubricating the piston rods in 
their stuffing boxes, 

Fig. 1 is a plan of a horizontal steam-engine, its framing and parts 
of detail being removed, the extra heating flue being in section ; and 
Fig. 2 is an end yiew of the cylinders with the heating flue also 
shown in section. A isa small cylinder receiving steam from the 
ordinary generator ; B, a large cylinder, in which expansion takes 
lace ; C, a chamber, leading steam from the smaller cylinder to the 

rger one, This flue is here represented as single, but, preferably, 
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| it should consist of a number of pipes, which increase the heating 
surface and occupy less space. D, tlues into which the chamber © is 
placed. ‘The chamber or number of pipes may be placed according 
to the nature of the tire-place, and be laid on that part which is more 
directly heated by the flames, but it is here represented in the flue or 
chamber into which the heat and flame first issues from the generator, 
but may be inserted into a flue leading from a fire-place specially for 
the purpose. E, the generator; F, a reheater of the generator Rj 
G, the brickwork. Fig. 3 is a plan, partly in section, of a metallic 
piston of a steam engine furnished with a mineral lubricator. Fig. 4 
is a side view of the same piston. H is the piston plate; I, the 
metallic packing; J, J, J, plumbago cylinders; K, spring pressing 
against the cylinder J from the centre towards the periphery ; L, 
stoppers securing the springs. Fig. 5 is a eross section of the jubri- 
cator of a piston rod. Fig. 6 is a side view of the piston rod and 
vertical section of the same figure. M_ is the collar or gland of the 
stufting box; N, N, N, the plumbago or tale cylinders; O, springs, 
forcing the cylinder N against the piston rod; P, stopper or plug, 
securing the springs O, O, O. 





MOBERLY’S IMPROVEMENTS IN GRINDING AND 

POLISHING SURFACES. 
PATENT DATED 47H SEPTEMBER, 1856, 
Tus invention relates to a mode of grinding and polishing curved 
or rounded surfaces, such as cylinders and concave and convex lenses. 
The materials designed to be operated upon are stone, glass, metal, 
and other substances capable of being ground, or of receiving a 
polish. 














rig. 1 represents an elevation of an apparatus for grinding and 
polishing evlinders; and Fig. 2 is a plan view of the same. A isthe 
polishing dise or table mounted on a vertical central shaft A!, pro- 
vided with suitable driving gear for transmitting rotary motion to 
the shaft and table from any motive power engine; b is a forked 
holder, in the pendent arms of which the cylinder roller to be polished 
is secured, or mounted in such a way as to admit of its freely turning 
on itsaxis. This holder is attached to a vertical spindle C, which 
passes up through the socket of a moveable brace E, which works in a 
slot in the horizontal frame D above. The brace E may be fixed to 
any required part of the frame D by means of a set screw nut a, and 
in its socket the spindle C will be allowed to revolve freely. Addi- 
tional pressure may be imparted, if necessary, to the roller or cylinder 
to be operated upon, either by means of a spring, or by placing 
| weights upon the holder Bb. ‘The grinding surface is supplied from 
time to time with sand or other grit, and either with or without 
water, as may be deemed desirable. The radial difference of the 
| friction of the table or dise A on the two ends of the cylinder or 
roller causes the latter to move round on the central spindle C, at the 
same time that a second revolving movement of the eylinder on its 
| own axis is produced. This compound movement of the cylinder or 
| roller causes a constant transposition of the surfaces in contact, and 
thus the cylinder is quickly brought to a perfect form, and a surface 
| obtained free from scratches. If high polish is required the disc or 
{ table A may be covered with felt, leather, or any other suitable sub- 





| top of the spindle A when a surface is to be ground convex. 








stance, with or without emery or any other usual polishing material, 
and with or without water, as may be found most desirable under the 
circumstances. 

Fig. 3 is a sectional elevation; and Fig. 4 a plan view of an appa- 
ratus for grinding and polishing convex surfaces. A is an upright 
central shaft or spindle, on the upper end of which a disc or table of 
any required form may be fastened. The working surface of the 
rotating disc or table B is shown as concave. It is made of iron, or 
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any suitable material which will admit of its being fastened on the 
fi For 
grinding concave surfaces the convex dise C, shown detached at Fig. 
5, is used. Dis a runner of wood or other suitable material, having 
a spindle 6 fixed to its upper surface; E is a frame intended to carry 
the runner D, and which may either be slotted or solid. This frame 
may be larger or smaller, according to the work in hand, and there 
may be two or more of them crossing each other, or in any requisite 
position. F is a moveable socket, which is capable of being moved 
along the frame E, but may be fixed at any desired part of the frame 
by a screw nut. The socket F has a bearing in which the spindle 6 
of the runner D can freely revolve, and as the socket is capable of 
being itself turned on an axis and secured in any desired position, 
it may be made to give any required inclination to the spindle b. G 
is a block or piece of glass or any other material to which a perfectly 
true or polished curved surface is desired to be given. The block 
should, by preference, either be cast or reduced to something like the 
required shape, whether concave or convex, before being introduced 
into the machine. When this is done the block G is fixed with pitch, 
resin, plaster of Paris, or other holding material to the underside of 
the runner D, and the spindle 4 is inserted in the ring of the socket 
F, in such a position that the runner D with its load will rest eccen- 
trically on the disc, which may be either the concave dise B of Fig. 3, 
or the convexed disc C of Fig. 5. The shaft A is now caused to re- 
volve, and sand or other grit or polishing material is supplied, with or 
without water or other liquid. The difference of friction upon that 
part of the surface of the material (under process of grinding) 
nearest to the centre of the disc, and on that nearest to its circum- 
ference will cause the ruuner D to revolve rapidly on its axis, and 
the consequent revolution of the two surfaces crossing each other 
perpetually will cause the glass or other substance to be ground 
down to a true surface, exactly corresponding in curve to that of the 
dises B or C. When a double concave or convex lens is to be ground, 
the under side of the runner D is to be made convex or concave, as 
the case may be, as the corresponding form will facilitate the attach- 
ment of the work to the runner. In order to change the curve of the 
lenses to be ground, the moveable socket F is shifted on the frame E, 
and the direction of the spindle 6 is also adjusted by the aid of a 
graduated scale fixed to the frame EK, so that the pressure of the lens 
on the grinding disc may be directed to any part of the lens which it 
is desired to reduce. It will be evident that to grind either concave or 
convex surfaces the same machinery may be used, the only change 
required being the substitution of a convex for a concave dise, and 
vice versd. In some cases it may be desirable to transpose the oeted 
in other words, to place the glass or other material to be polished 
beneath the rotating disc or table, and to grind it by means of a con- 
cave or convex runner, fastened to a spindle A, and revolving by fric- 
tion of contact, as above. 


Sreepy Communication wirn AusrratiA.—This is the first 
time in which news has been received from Melbourne, in Australia, 
in 48 days ; and when the electric telegraph is laid down in the Red 
Sea, on the line to India, and a telegraphic communication is thereby 
established with Aden, weshall! get news from Melbourne in 34 days. 
The Simla left Melbourne a day after her time, and reached King 
George's Sound a day before her time. She lost a day in reaching 
Point de Galle, but made it up on reaching Suez. When the 
Peninsular and Oriental Company had the contract to convey the 
Australian mails, via Singapore, they were allowed 53 days for the 
voyage between Melbourne and Suez, but the Simla has done it by 
way of Galle in 39 days. This magnificent ship is 2,450 tons and 
600-horse power. She has triumphantly demonstrated the capacity 
of the serew steamer for rapidly crossing the Indian Ocean. The 
Simla will no doubt take on the immense mail that has been 
accumulated at Suez, and reach Melbourne with it by the 5th of next 
month. The European and Australian Company have done this 
good service—they have shown the precise kind of ship that should 
be employed to carry the Australian mails, and how to shorten the 
time hitherto consumed between England and the colonies of 
Australia by a fortnight. ‘There are a number of screw steamers 
now atloat quite equal to the Simla in point of speed and strength, 
and more, of course, can easily be built. The commander of the 
Simla is Captain Cooper. His name deserves record as the pioneer 
of what is to be hoped will be a new era in Australian steam navigation. 

Havur Commence or Parisx—The approaching marriage of the 
Sultan's daughter with the son of the Pasha of Egypt has given an 
immense impetus to the haut commerce of Paris, The Sultan, with an 
unexampled generosity, has given commission to the extent of 
24,000,000f, for jewels and embroidery destined for the bride. The 
cup from which the bride drinks on her wedding morning is already 
executed, and is valued at £32,000 sterling. It is of a pea shape, 
pure gold, incrusted with diamonds of the largest size and finest 
water. ‘The top is bordered by a fringe of diamonds, all of equal size 
and immense value. These hang detached from the cup, and move 
and sparkle in a constant flutter. | Nothing more beautiful than this 
cup has ever been produced. ‘The bridal slippers, of cloth of gold, 
embroidered in millions of diamonds, have also created a sensation 
among the sight-seers of Paris. | They entirely confirm the tales of 
astern magnificence which we have been accustomed to read with 
the impertinent incredulity of European ignorance ; and as we look 
round the room at Mayer's, where these wonders are displayed, we 
believe, like Hassan the shepherd, that all things are possible to his 
Highness the Padishah. The wedding-robe has not yet arrived from 
Lyons, but the jewelled border, which is to surround it, is already 
completed, and it is absolately dazzling in its magnificence. By the 
Sultan's desire, this border, which is of an arabesque pattern, is made 
to contain specimens of every precious stone at present known under 
the sun; and the design is so beautifully carried out, that, although 
as many jewels are collected together as the space will hold, yet they 
do not seem overloaded or crowded together in any way.—Court 
Journal, 
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SOCIETY OF ARTS. 
ABSTRACT OF PAPER ON HOUSES AS THEY WERE, ARE, 
AND OUGHT TO BE. 
By Mr. Joun W. Papworth, F.R.1.B.A. 


A Society that for a hundred years has applied itself to the 
encouragement of the judicious application of capital in arts, 
manufactures, and commerce, needs no apology for considering a 
few of the results of the employment of capital on buildings and 
building operations; that is to say, for considering the durability, 
convenience, and beauty, the cost, profit, and value which some 
of our buildings, especially dwellings, at present afford under 
competition and insufficient education. 

A building owner is a private person who invests his money in 
a building as a speculation, and who generally knows nothing 
of the construction and cost of the building. A person who in- 
vests his money in a matter of which he knows nothing, with- 
out any guarantee as to the stability of the undertaking and with 
no information as to the character of the man with whom he 
is to entrust that money, 1s one of the most lamentably ill- 
educated people that the inquiries of this Society can discover ; 
yet such is the case with a large proportion of those who either 
rent, buy, or pay for building any edifice of any sort. 

An architect is a person whose business it is to know in his 
mind the building thoroughly which he has to design before it 
exists ; to proportion the number and sizes of the rooms and 
their parts to their uses; to arrange them in a convenient 
manner; to give beauty to those parts and their details, and to 
place these graceful portions in good relative positions as to the 
inside and outside of the building; to foresee all the essentials 
required by custom, health, law, locality, materials, site, &c., 
especially by the intention and prescribed expense of the build- 
ing; to choose amongst the various methods of sound construc- 
tion; and to be so reputable that his decision in dispute as to the 
meaning of contracts and the quality of the materials and labour 
employed in that construction shall be binding upon the build- 
ing owner and the builder. 

A builder is a person whose business it is to provide, in the 
cheapest market, good labour and good materials, and to supply 
them and their results to the building owner at a reasonable 
profit, according to the directions in the drawings and specifica- 
tions by which the architect expresses his decisions; this, and 
this only, is the legitimate province of the builder; who is, or 
professes to be, bricklayer, mason, carpenter, smith, plumber, 
joiner, plasterer, painter, &c., all in one. Our epoch of the 
division of labour has seen all the trades connected, however 
remotely, with building combined in single hands, to the loss of 
all concerned except the capitalist; the good work of the present 
day is the bad work of fifty years ayo. 

The preparation of this paper has been caused by the fact 
that, in my professional education and practice, during both 
which you have several times honoured me by your faveurable 
attention, it has been my habit to examine, value, and repair 
buildings at their birth, prime, and decay ; thus I have seen that 
old houses survive generations of new ones; that new houses 
are generally ugly ; and when pretty are frequently not worth in 
the market what they cost. 

We shall find that a large number of the timber and of the 
brick houses that were built between 1509 and 1649 still remain, 
and command what may be termed a finey price. There is 
actually no saying when they will perish; some in ruins like 
Tattershall are as good as many a new house of the present day, 
If we visit London just on the skirts of the great fire, we see 
houses that need not be pulled down, which is more than can be 
said of the London that has been built since 1800. ‘To say 
nothing of almshonses dating between 1550-1650, we shall find 
that houses built before 1600 in the Strand, Little Moorfields, 
Cross-street (Islington), Holywell-street, Gray’s-inn-lane, Bishojps- 
gate-street, were, till lately, or are now, existing. ‘These are cer- 
tainly not in very good condition, but we shall tind houses 1620-30 
in Lincoln’s-inn-tields and Great Queen-street, 1637 in Chan- 
dos-street, Covent-garden, 1640-62 in Clare-market; 1657 in 
Middle Temple-lane, and 1660 in Hatton-garden. About 1765, 
Berners-street and Grosvenor-place; 1770, Great Russell-street 
and Salisbury-street ; 1775, Mansfield-street and Stratford-place ; 
1778, Portman-square, Portland-place, and the Adelphi were 
built. Many of these streets, built 1760-1780, under vigorous 
legislation and leases for ninety years, have houses that although 
old-fashioned are handsome, convenient, and far too good to be 
pulled down, The very foundations of this Society’s house are 
shown to foreigners, though perhaps few of my audience know 
that such a sight exists, and except to those engaged in build- 
ing it is an unpleasant and useless visit. With the year 1790, we 
have Lisle-street; 1795, the Newroad; 1800, Alfred-place, 
Gower-street, and Baker-street ; 1805, Great Surrey-street, Wade- 
street, and Russell-square ; 1810, Bryanston-square ; 1815, Park- 
crescent ; 1820, Regent’s-park, Burton-crescent, and Regent-street ; 
or their neighbourhoods, Regent-street rubbish was a term well 
understood by the workman employed on it, and Regent-street 
rubbish, for a great wonder, it remains. 
thirty cracks in one wall of a house there. But bad as that is, 
it is not really so bad as much that has been since built-—it 
stands. 

The public would seem to have a belief that alow rent and a 
good house, in a good situation, are likely to be put before it 
under the present system of competition, When the landlord 
was the builder, and covered four or five acres with houses, it 
was his interest to build all equally well—he could get his rent ; 
but when he let that ground to four or more builders, they cut 
down the cost of construction, in order to compete with each 
other for profit out of the rents, which their own competition 
made lower than their landlord would have asked, and this 
system of competition is part of the secret of our present bad 
houses, The other part of the secret is the folly of people in 
renting or buying anything in the shape of a house, without 
knowing, or endeavouring to know, something about it, yet the 
public will not hire or buy a piano in the same way. 

The usual way of starting a street is to let the land to that 
anomalous being—a speculative builder. He need not be a 
builder, or a tradesman in any branch of building—indeed the 
persons whom I have known to succeed best, were a sailor, who 
had succeeded to some property, and built two houses for £7,000 
which he sold immediately, in the most careless, openhanded 
way, for as much each—a chandler’s shopkeeper, who built a 
row of forty houses for £300 each, and sold nearly all of them, 
but none for less than £600—and a footman, who built a street 
in such a style that at last the tradesmen actually refused to 
work any longer for him, but who complacently said in the 
court of law toowhich he summoned them, tenants would occupy 
anything he put up. 

Between 1700 aud 1810, many streets were built on a system 
which no longer prevails—it was called blood for blood ; because 
ifa plumber took a piece of ground, he arranged with a brick- 
layer, carpenter, joiner, and painter to put their work over the 
ground, each taking one or more houses tinished with his plumb- 
ing in payment. Of course his lead was thin; the brickwork 
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was poor; the rafters and joists were weak; and the glass and 
painting discreditable. : 

From 1800 to 1825 there was a different system; builders 
who gave themselves up to the business of building streets on 
speculation, borrowed of their friends and tradesmen, and paid 
their debts according to the sale of their houses; this system 
dropped when the lenders found unfinished houses left on their 
hands, Since 1815 the timber merchants, &c., have lent money 
to the speculative builders, and of course the quality of the 
materials they supplied could not be disputed ; but these persons, 
especially the timber merchants, have apparently had reason to 
suspect collusion between speculative builders and ground land- 
lords, and are now more wary; indeed, the real speculator is 
often the landlord who lets ground and advances money, in the 
hope that the speculative builders would put a good deal more 
money of their own or other pe »ples in the shape of carcasses on 
his ground, and by failing would allow him as mortgagee to 
foreclose and get, at «a cheap rate, carcasses to be finished 
seampishly and sold cheaply. 

We sce houses built before 1700, at an apparently reasonable 
price, actually still too good to be pulled down when 170 years 
old, and most of them are considered good for another 40 years 
at least; we see many houses only intended to last for 100 
also are considered good for at least 








years, new fronted, and the: 
another 40 years; and we see many houses that were built before 
1800 that are now being tinkered in order to last that time. But 
we alzo see whole quarters of London consisting of houses built 
since 1790, which the tenants quit from absolute fear ; rows 
exist where the representatives of the builders wonld be too 
happy to get rid of their prospective burdens, and sell their in 
terest, or rather burdens in their leases, for a mere song. 

With respect to competition, the public decides that it wants 
a cottage, a shop, a house, a school, a parsonage, or other build- 
ings, of which it fixes the price. On what ground it fixes that 
price nobody can say; yet the public, knowing nothing of the 
price of a building, appoints a committee to spend this sum ina 
satisfactory building ; whether the committee or a private person 
wants the house, &c., the following steps are the same. 

Where a lawyer, a medical man, or a broker, is wanted, the 
public can be tolerably safe in seeing if the name is on the rolls 
or lists of the respective bodies corpor but when the public 
requires the services of an architect, it accepts as one any person 
who chooses to take the title. Of course, in these days of com- 
petition and free trade, an architect on the rolls has no right to 
complain either that he is not employed, or that a person not ou 
the rolls is employed ; but the vexatious part of the business is 
that, if the public employs what the profession calls a quack, 
and is deceived, robbed, and ridiculed, it unjustly says, “ What 
is the use of an architect /” 

Knowing the desire of the public to have its cake large and 
pretty, men calling themselves architects engage in competitions 
and send the biggest and prettiest designs that occur. He who 
sends the biggest and prettiest is generally successful, I Joes 
the public believe that the apprentices and clerks of architects 
are capable of answering the purpose? if so, it is as much in the 
wrong as if it asked a chemist’s apprentice to take off a limb or 
tie an artery. Yet one half of the competitors are pupils, 
clerks, or young men without experience; now, the public has 
no right to depreciate a whole profession because the apprentices 
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are incapable. 

Few buildings, it may be presumed, are now built under such 
circumstances as the East India House, It would appear that 
the chairman said to the architect of the Company, Mr. Jupp, 
“We want a house, tell us how much it will cost.” Mr. Jupp 
made his design and estimate, which were approved by the 
Board, excepting as to the front. The Board offered that sub- 
ject, not the whole work, to a limited competition, | believe, or, 
at all events, chose another architect to design it. Mr. Jupp 
executed the work for less than his estimate, and the Board paid 
the amount, with the addition of a gratuity to him of £1,000, 
Such a gift was not singular in the last century, but now, we 
say, the more important the work the less we will pay for it in 
proportion. 

In many cases the architect is not the offender who causes a 
house to be ugly—hut the want of education in the client. Fre- 
quently a good design is cut down to save some trifling expense, 
and after the contract is made with the builder, one alteration 
after another is made by the client, the contract is void, and the 
bills for extras, when added to the amount of the amended ten- 
der, often greatly exceed the sum that would have completed 
the original satisfactory design for the house. 

When we begin to consider the costof a building, we find another 
difficulty in store for committees. The cake, reduced in size, and 
shorn of its ornaments, is put out to tender, and the committee 
he tigures | produce are tenders ae- 
tually made within the last two months. They vary from the 
sums of £2,800 to £2,005—£757 to £470—£400 to £286—£232 
to £157—the averages being £2,315, £587, £350, and £194, 
There can be no hesitation in saying that the average would 
have amply remunerated any respectable tradesman : the highest 
amounts perhaps arose from tov expensive modes of proc ceding, 
trom the expectation of large profits, and in some cases from 
mistakes ; the lowest ones certainly arose from mistakes or in- 
tention. 

A committee, by accepting low tenders, gets into the difficulty 
of spending eventually much more money than it intended, It 
chooses the biggest and prettiest cake which it learns that it can 
have for its money, and finds afterwards that it is certainly a 
large and good looking cake, but of dour and water only; that 
the other ingredients are wanting ; that the building, when paid 
for according to contract, and perbaps not too weil built for the 
money, will cost as much more to finish before it can be used— 
a result which several asylums and similar buildings have pre- 
sented to their subscribers, owing entirely to the ignorance or 
injustice of their committees. 

If an individual attempts to build without the assistance of 
an architect, he is liable to the same misfortune ; and the quarrels 
which arise are amongst the nicest pickings for the barristers 
that can be given them, by judges who dread hoving to sit for 
several days over a case which consists of a builder’s bill. 

The great objection to building by unrestricted competition, 
is, that it gives the best chance to the worst man, to the man 
who intends to break his contract or to defraud his creditors. 

But no human system can be entirely free from imperfections 
and disadvantages. Both committees and individuals are obliged 
to announce that they do not bind themselves to accept the 


is puzzled by the result. 





lowest tender. 

If called upon to name a better method, I should feel inclined 
to recommend the plan of taking the first, second, or third, as 
night be previously settled, Uclow the average of tenders made, 
for we so often see our respectable builders classed together in 
the middle of such a list of tenders, that it is evident their 
prices were tolerably near the truth. At all events, they are the 
builders to whom I should apply in a limited competition, and 
no doubt there are several gentlemen, themselves builders, in 
this Society, who will tell you that it is not worth while to 











compete, except under limitation, 7.e., that you cannot expect to 
get good work by an unlimited competition. 

Lumps of old brickwork carefully built into new walls, and 
old road pavement, are not the worst materials now used for 
walls; indeed, in themselves they are jewels compared to the 
bricks, which. instead of ringing like a bell under the strike of 
a hammer, crumble under the pressure of a strong hand or the 
touch of a light hammer. 

As for the mortar, it isnot much better than the bricks; it 
ought to be made of newly burnt lime and river sand; but the 
lime is allowed to spoil before it is used, and the sand is sea 
sand or pit sand, or road sand, read drift, or road stuff, or the 
actual earth from the site of the premises ; all these have the 
slight defect of either introducing vegetable rot into the new 
house, or of preventing the mortar from becoming hard ; if good 
lime and sand are used, instead of being made by hard manual 
labour into a mass, having each adage of sand covered with a 
coat of lime (as to keeping it mellow, that is now never thought 
of), they are mixed by boys and drenched, often with foul water, 
for immediate use, and the mortar is supplied to bricklayers, 
who are engaged either by the piece or by the day: in either 
case it is their business to get as many bricks to look laid as 
they can. 

A building may be really dangerous, yet give no sign of the 
fact to most observers. A house may appear very dangerous 
without there being any real cause for its demolition. I suspect 
that we borrowed from France or Germany the system of tying 
one or more houses together with iron rods, which announce 
their existence by a sort of coal-plate fastened on the outsides. 
This affords an object for decoration, which has not yet been 
treated successfully ia London, but abroad these plates (which 
are technically called anchors) are full of significance and 
loveliness of form and grace of design, to which the beauty of 
colour might be added, 

If you walk over a house and find that the walls are cracked 
or damp, that the paper-hangings are changed in colour, that the 
floors shake, that the stairs creak, that the doors and windows 
have not fitted, then you may be sure that you are among the 
elements of a haunted house, and that you had better not enter 
it again without professional advice. I run no risk in giving this 
advice, for people are found to take houses with a clause that 
“no dancing is allowed on the premises.” We all know cases 
where the supper has been demolished by the ceiling, and now 
we go to houses where the ground and first floors are propped 
up on the occasion of an evening party, though xo dancing is 





contemplated, 

A guileless and uneducated portion of English house-holders 
living in London also appears to have a belief that all points fall 
under the notice of the district surveyor. He is to be paid, the 
Act of Parliament says, and of course he is to do something for 
his money. Several district surveyors could tell you that they 
are often expected to do for their fee of shillings so much work 
beyond what the act requires as an engineer would charge 
guineas for. It is desirable that the fiction of every Englishman’s 
having a knowledge of the laws was in this case a fact ; the dis- 
trict surveyor’s duty is simply, on the part of the state, to watch 
the building owner, the architect, and the builder, and to see 
that they do not, from ignorance, carelessness, wilfulness, or 
misapprehension, transgress certain rules laid down in the Act. 

If the public expects that any architect can possibly see every 
brick laid, every heap of mortar made, every piece of timber cut, 
every slate laid, in short everything done, it makes a mistake 
which should be rectified, It might as well as expect Mr. Rowland 
Hill to weigh every letter that passes into the Post Office. 

If the public will avail itselfof unlimited competition, and will 
not pay the builder a fair price for his work, the class of honest 
builders will die out, and in all our houses we shall see more or 
less faults. 

Houses are built to be sold, and the question arises can any 
better houses be built under the present system of competition? 

At first sizht it would seem that the investment of capital in 
houses is a speculation to be recommended, either to a person 
wishing to purchase a residence for himself, or to a person 
having a little money to invest. For suppose the sum to be 
invested is £1,350, and he decides to build for himself by un- 
limited competition, he may get the following tenders (which 
have really occurred), £1,497, £1,445, £1,325, £1,298, £1,198, 
average £1,352. If he takes the lowest tender he saves £150 
that he may fund at 3 per cent., and will give him back his 
£1,200 in seventy years. Perhaps he lets the houses on lease, 
and avoids the repairs; but if not so lucky, he can usually 
manage to pocket three years’ rent in seven ; and if content with 
a clear profit rent of 7§ per cent. (instead of 10 generally asked), 
he fancies that he sees in thirty-five years £1,350 in rent, without 
reckoning compound interest, and the houses to sell, and the 
£412 made by his original saving, and you will say that a house 
ought to clear more than three years’ rent out of seven. But it 
does not, somehow, if it is not a good built house. On the other 
hand, if the £1,350 had been spent, the builder would only fancy 
that he saw in thirty-five years £1,350 in rent, without compound 
interest, and the houses to sell; for such houses will fetch no 
more rent from a sensible public than the bad ones in the same 
street; it must drop its rent to the £90, which its competitor 
can afford to take. Is it in human speculation to resist these 
results! Who does it hurt?) Why should the builder be forced 
to spend the extra £150 on each house or set of houses? The 
policy of honesty in building cnly shows itself after a time. 

Every year of a badly-buiit house may be said to cost at least 
one-third of the rent in repairs; if they are not done the house 
goes to ruin at once, and many persons have not more sparc 
money than tat which they have invested: several such houses 
require that a man shall have capital, and the speculative 
builders generally have little or none. 

In seven years the £1,200 houses will have demanded the 
outlay of £180, but the £1,350 houses nothing: and suppose 
that neither have let, the truth gains at once. In fourteen years 
the £1,200 houses will have cost £360 in repairs; but the £1,350 
houses perhaps only £90. In the first fourteen years the 
£1,200 houses may have luckily produced £540 clear; the 
£1,350 houses are hardly likely to have lost more than three 
tenants, and would then have produced £490, so that the balance 
on the side of good building at the end of fourteen years is,— 
£990— 90=900 against £540+2£150 and interest, or £900 less 
£765=4£135 more than the bad building gives. 

It is quite true that at the end of the first seven years the 
rents may fall equally, but the proportion of profit will alter in 
favour of good building. 















Tue Liverroot Free Lisrary anp Musevum.—The foundation- 
stone of the new building in Shaw’s-brow, opposite St. George’s hall, 
was laidon Wednesday, at noon, by the founder, Mr. Wiliiam Brown, 
M.1’., who, after defraying the entire cost of its construction, esti- 
mated at about £30,00U., will present it as a free gift to the people of 
Liverpool. The Free Public Library was opened in October, 1852, in 
temporary premises in Duke-street, where the collection in natural 
history belonging to the late Earl of Derby, by whom it was be 
queathed to the town, was remoyeds 
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INSTITUTION OF CIVIL ENGINEERS. 
April 7th, 1857. 


G. P. Bipper, Esq., Vice-President, in the chair. 

Tue paper read was “On the Laying of the Permanent Way af 
the Bord oY: and Bayonne Railway,” by Mr. F. R. 
Assoc. Inst. C.E 

The p: aper commence od with 2 description of the extensive and 
barren district lying between the important cities of Bordeaux 
and Bayonne, and known as the Grandes Landes. The soil of 
the Department of the Landes was stated to consist ofa fing 
dry sand, chiefly covered with heath, furze, and rushes, and partl 
clothed with pine, whilst in winter it was generally wet wa 
swampy. Inthe commencement of 1854, Messrs, Conder and 
Goode entered into a contract for the laying of the permanent 
way of the Great Southern Railway of France through this desert. 

A detailed description was given of the construction of the 
permanent way, as well as of the series of operations that was 
necessary for its completion. It appeared that, although called 
“ Voie Brunel,” the principle adopted was in no way identical 
with that of the Great Western and other broad gauge English 
railways ; the only resemblance being the use of a bridge rail, 
and the longitudinal position of the short pieces of timber that 
supported the rails, which were little more than half the dimen- 
sions of those used on English railways. 

On the Great Western lines the stability of the way was 
effected by the housing of the transoms into the longitudinals, 
and by tie-bolts which were passed through the latter, and were 
firmly secured to the former; and the continuity of the longitu- 
dinal timbers was secured by a sort of dowel called a ‘ joint- 
plate,” which had been found in practice to unite the ends of 
the timbers with a degree of solidity that could hardly have 
been expected, but which was an essential condition in the 
system. On this Bordeaux and Bayonne line, unfortunately, 
all these precautions, which a long experience in England had 
proved to be necessary, were omitted. The short longitudinal 
timbers were merely laid end to end on the transoms, the rails 
were laid on and rivetted to the joint-plates, and the only tie be- 
tween the outer and the inner rail was effected by the bolts, which 
passed vertically through the rail, the longitudinal timber, and 
transom. The result was, that the rivetting of the rails, an 
operation which had been tried and abandoned in this country, 
was almost the sole thing on which the gauge of the way 
depended. The details were then given of the mode of construc- 
tion, and it was stated, that the head of the works was frequently 
three miles in advance of the finished work. As an instance of 
the effects of expansion and contraction it was mentioned that 
above one thousand yards of rivetted rail had been known to 
become suddenly elongated, so as to forma series of vertical 
and lateral curves. 

The barren nature of the country traversed was such that the 
workmen had to be accommodated either in tents which were 
supplied for the purpose by the Imperial Government, or ina 
sort of travelling village, which was built on trucks and moved 
along the. railway, from one to two miles a-head daily. 
During the month of August, in which a speed of nearly one 
nile and a quarter per diem was maintained, a considerable 
number of workmen were obliged to bivouac. Food of all 
descriptions, and even potable water for the men to drink, had 
to be sent a distance of from forty to fifty miles, so that the 
cares of a commissariat were added to the other difficulties of 
the operation. All the rails and iron work used had also to be 
sent from Bordeaux over the single line in course of construotion, 
and the delivery of the materials was thus a matter of as much 
difficulty as their arrangement in place. 

The object of this extreme pressure was the preparation of the 
line for the passage of their Imperial Majesties on their visit to 
Biarritz. It appeared that the contractors completed a longer 
length of line, and that in a shorter time, than the stipulations 
of their contract required, but that owing to the non-completion 
of a smaller portion of the line which was in the hands of the 
company, the Emperor was unable to travel by it on a stated 
day, although their Majesties both passed over the line on their 
return to Paris. 

The paper concluded with a brief indication of the methods 
suggested by the author, from his personal observation of the 
district t, for improving the condition of the Landes; and for 
thus adding the bloodless conquest of a great province to the 
claims of the Emperor N 
France. 

In opening the discussion it was remarked that ina country 
like the Grandes Landes, where timber was scarce, the longi- 
tudinal system of permanent way should not have been adopted, 


Conder, 





for one essential of its success was the use of long pieces of 


timber. That kind of road had been adopted in many instances 
in this country, and it was believed almost every variety of the 
system had been tried. On the old Bolton lme, the ordinary 
bridge rail was fastened to longitudinal timbers, which again 
were let into cross timber transoms. The next variety was 
the use of a plank underneath the longitudinal timbers, instead 
of the transom, and the adoption of a bridge rail, with a joint 
plate let into the timber. The making an accurate bed for the 
joint plate was the chief thing to be aimed at; no difficulty 
having been experienced in the rivetting of the rails to the plates. 
Subsequently the bridge rail was abandoned, in favour of a 
contractor’s rail 4 inches in depth, 6 inches in width at the foot, 
and weighing 78 lb. to the yard. This rail was simply laid on 
the longitudinal timbers, which were tenoned into cross transoms, 
the gauge being further maintained by tie-bolts jths of an inch in 
diameter. A plate {ths of an inch in thickness, bent up at the 
edges, was placed on the longitudinal timber, at each joint ; and 
bolts were passed through the rail, the plate, and the timber. 
The contractors’ form of rail possessed several advantages over 
the bridge rail. The metal was better disposed for carrying 
weight, and such a rail was much stiffer for the same weight of 
iron. It was easily laid, no chairs were required, and “ fishes” 
could be used. It was difficult to roll rolls of the dimensions 
above given,and on this account great care had to be taken intheir 
manufacture, and the best n netal only could be employed. The 
longitudinal system was asserted to be a little safer than the 
transverse sleeper road. It required, however, better ballast, and 
there was not the same facility for putting in joints and crossings, 
on which account it was not quite so weil suited for a mineral 
district. 

In Prussia the contractors’ rail, 5} 
ing 62 lbs. tothe yard, had been generally preferred. It was 
fastened by “dogs” to cross sleepers, each 10 inches or 12 inches 
wide, and placed three feet apart. The joints were “ fis! * wand 
great care was taken in the laying, in this respect comparing 
favourably with the practice in England; for after all the trouble 





inches in depth, and weigh 








and expense 5 ete in constructing railways in this country, 
the pees nt way was generally laid too hurriedly. 
It was stated that in Egypt, with Greaves’ cast-iron sleeper, 


three miles of permanent way had been laid and made good in 
a week. This sleeper had also been used in India with most 
favourable results, In the Brazils, with the Barlow rail, not 


‘apoleon the Third on the gratitude of 





more than one - mile and a half had hitherto bom ‘completed 
in a week, 

It was observed that the rail adopted on the Colchester line, 
in 1839, was perhaps the deepest and the thinnest that had | 
ever been used, The chairs were very small, and the interme- , 
diate as well as the joints slee pers were all laid five feet apart. 
This road had remained in a sat factory condition up to the | 
present time, but a few years back it was deemed advisable 
introduce additional intermediate sleepers. It was remarked 
that too much stress had hitherto been laid on the supposed 
influence of lateral strain. 

In closing the discussion it was observed, that from the re- 
marks which had been made, it might be gathered that with 
good material, it would be difficult not to lay a safe road. The 
kind of system to be adopted must always depend, in a great 
degree, upon purely local considerations, on the superior facilities 
for obtaining timber or iron, and on the comparative cost of the 
two, as well as on the climate and on other conditions. The 
greatest difliculties would be encountered in countries liable to 
extreme variations of temperature, as in Canada and Norway, 
where at times they were subject to almost tropical heat, and 
at others the temperature was 40 degrees below zero.’ In 
Norway the frost penetrated to a depth of from four to five feet, 
and this mass of earth was sometimes lifted three inches or four 
inches, so that, on one occasion, seven miles of fencing had been 
thrown down in a very short time. On a railway in that country, 
longitudinal timbers laid on cross sh epers had been adopted, 
and every precaution taken to make the road sufficiently rigid to 
hold together, so as to be passable during the whole of the winter. 

Hitherto the success had been complete, for no interruptions 
had been caused to the regular passage of the trains by the 
climate. At first the joint plates were simply laid on the 
longitudinal timbers, and allowed gradually to make a bed for 
themselves, In the succeeding summer, the plates were heated 
in position, and allowed to burn themselves into the timber. 
The system practised in Denmark with so much success had 
been followed in Canada, but for some unaccountable reason it 
had suffered “ official” condemnation. 
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GREAT ORGAN AT THE CRYSTAL PALACE. 

Tuer organ, constructed expressly for the Handel Festival at the 
Crystal Palace by Messrs. Gray and Davison, will be one of great 
power and on an appropriately gigantic scale. The ins true ut 
being nearly in a state of completion, the swell and great organs 
were recently tried in the manufactory ; but, as there was not 
space e ough even in the very extensive premises of the makers 
to put up the pedal organ, it could not be heard on that occasion. 
What was tested, however, was unapimously approved by the 
connoisseurs present. The organ will oceupy a platform in the | 
Crystal Palace of 40 feet wide by 24 deep, which will not only | 
afford sufficient room for the pipes to speak, but ample passage 
between each division, so that any department of the immense 
harmonious structure can be approached without difliculty and 
at an instant’s notice. The employment of “ pneumatic” action 
will insure immediate response to the touch, and thus materially 
assist the exertions of the performance. The erection of the 
organ at the Crystal Palace is to begin on Wednesday morning. 
The weight of the new instrument will be somewhere about 
20 tons, which, as it is to remain a fixture, will demand a plat- 
form of the most solid and durable nature. A list of the stops, 
&c., may probably interest the vast number of our readers who | 
are either players upon the organ, or admirers of it, as the chief 
instrumental representative of sacred music. We therefore 
append the following vesumé, premising that it has four rows of 
keys—CC to A in alt, 

Great organ.—Double open diapason, 16 feet; double dulciana, 16 
feet ; open diapason, 8 fect; flute a Parillon, 8 feet; claribel flute, 8; 
tlute harmonique, 8; quint, 6; flute octavianto, 4; twelfth, 3; super- 


re 





octave, 2; flageolet harmonique. 2, Mixture—Four ranks. Fur- 
niture, 3; cymbal, 5; contra-trombone, 16; possaune, 8; trumpet 


harmonique, 8; clarion, 4; octave-clarion, 2 

Pedal organ —Contra-bass, 52 feet; open diapason (wood), 16 ; open 
diapason (metal), 16; violin, 16 ; octave, 8; twelfth, 6; super-octave, 
4. Mixture—Four ranks. Contra-bombarde, 52 feet ; bombarde, 16 ; 
trumpet, 8; clarion 4. 

Choir organ.—Bourdon, 16 feet; gamba, 
celeste, 8; clarinett tlute, 8; gems-horn, 
flute, 2; 
8; 


salcional, 8; voix 
1; claribel flute, 4; spitz 
piccolo, 2, Mixture—Three ranks. Cor Anglais and bassoon, 
trumpet, 5. 
Swell orgax.—Bourdon, 16 feet ; open diapason, 8; vox humana, 8 ; 
keraulophon, 8; concert flute, 8; octave, 4; flute octavianto, 4; 
twelfth, 3; super-octave, 2. Mixture—Four ranks. Furniture, 3; 
piccolo harmonique, 2 feet ; contra-fagotte, 16; cornopean, 8; obve, 8 ; 
clarion, 4; echo-tromba, & Tre mulants. 

Solo organ,—F lute harmonique, 8 feet ; flute octavianto, 4. 
ture—Two ranks. Corno di bassalto, 8; grand tromba, 8 

Couplers.—Swells to great manual and to choir. Super-octave and 
sub-octave—swells to great manual. Choir, octave, and solo, to great 
manual, Solo, great choir, and swell manuals to pedals. 








Mix- 


The above will give to those initiated in the subject some 
notion of the extent and variety of this new great work from the 
manufactory of Messrs. Gray and Davisun. Of its absolute 
quality we must take another occasion to speak, since that can 
only be adjudged by oral experience in the locale for which it is 
destined, 

The orchestra, alreas ly c mplete d, oceupies a Space of 168 feet 
in width (just 38 feet wider than Exeter Hall), and 90 feet 
depth. The seats for the performers are gradually raised, one 
above another, so that every instrumentalist and vocalist can 
have a full view of their conductor. ‘he band will be in front, 
the chorus at the back. The aspect presented by this gigantic 


in 


} a period, he thinks, of moral decline 
lators, instead of building houses for the middling and lower 
H 


| felt. 


; 


| 





superstructure, when crowded from roof to base with singers 
and players, can hardly fail to be one of the most imposing de- 
scription, The whole is contrived on the most approved prin- 
ciples for the insuring strength and resistance. The beams of 
timber, screwed and bolted together (there are no nails), with 
their stage and struts and bearings, present the appearance of a 
complete forest of woodwork. The two upper rows, allotted to 
the instrumental department of the orchestra, wi}] be consigned 
to the double basses, &c. Between these and the seats intended 

for the chorus there is a broad avenue for passage to and fro. In 
short, the accommodation is so judiciously arranged that every | 
nger and player will be thoroughly at ease, and thus better 











able to give to the ensemble the benefit of his talents, under 
favourable and comfortable circumstances. A photog raph of | 
the orchestra, by Messra, Negretti, is on view, and affords a | 
. : . ° | 
capital notion of its appearance and proportions, | 
PEER St ek 
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ChIsis IN PARIS. 

Unper this head the Reeue Coatemporaine has published an | 

interesting article by the Comte de Tourdonnet. The author 
tarting from the facts stated in the report of the Prefect of the 


THE RENT 
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Seine of December 2nd, 1856, from which it appears that the 
ser ee of houses built since 1851 far exceeds the number of 
houses pulled down, comes to the conclusion that the great 


demolitions that have Leen in progress in this capital for some 
years past are but a secondary cause of the present exorbitant 


| thus 


rate , of vente, par that the prime nd permanent cause thereof 
is the revolution that is gradually being accomplished in the 
tastes and manners of the Parisians. The simplicity of former 
days, he contends, has given way to expensive habits and to a 
taste for lnxury, which, in due proportion, has pervaded all 
classes of citizens; a fact which is net only applicable to the 
inhabitants of Varis, but to the whole of europe, and may be 
cousidered a peculiar feature of the period in which we live— 
Hence it is that specu- 





classes, have exclusively built for the rich, leaving a vast amount 
of population to find shelter as well as ‘they may. That the 
present inconvenience as regards the higher rents is but 
temporary he admits, but maintains, on the other hand, that those 
more suited to the limited means of the majority will experience 
no diminution for a long time to come, and at all events will 
never return to the moderate rate of former years, because, as 
before stated, the rise is not accidental, but owing to a perma- 
nent cause —a gradual social revolution. The demolitions werea 
necessity resulting from three distinct causes—the desire of 
embellishing Paris and ridding its monuments of the unseemly 
buildings and narrow streets which concealed them from view; 
the requirements of public health, which imperatively demanded 
the removal of those hotbeds of disease with which the centre 








of Paris abounded; and the equally important consideration 
that, ina strategical point of view, the narrowness of the streets in 


certain quarters might afford a comparatvely small number of 
revolutionists the means of successfully resisting the public force, 
and spreading alarm, not only over Paris, but over all Europe. 
The State and the city joined, therefore, in carrying the improve- 
ments into effect as speedily as possible; the demolitions 
were executed, and the ground sold to private speculators, whom 
no law could bind to any particular kind of construction, and 
who therefore laid out their capital in splendid buildings far 
above the means of the humbler classes’. Here M. de Tourdonnet 
sounds a note of alarm, and warns proprietors to hear the voice 
of reason in time and lower their present exorbitant demands, 
since, however strong a Government may be, it might yet be 
taken by surprise in the case of a sudden and universal outburst, 
and might be unable, at least for a time, to avert the vengeance 
of an infuriated muititude, of which the landlords would be the 
first victims. At thesame time the author the article de- 
precates any legislative interference with the ruling price of renta, 
and condemns other violent remedies lately proposed ; one in 
particular, advocated by the anonymous writer of a pamphlet 
entitled Plus de Propri: to which the State 
ought to buy up all the houses in Paris and lease them out on 
moderate terms. M. de Tourdonnet unrelentingly exposes the 
absurdity of such a plan, He next enters into the domestic 
habits of life of the working classes, and shows that the maxim 
which allots one-tifth or one-sixth of a man’s revenue to the 
payment of his rent is by no means applicable to them, and that 
their rent must beara much lower proportion to their annual 
income, This is not only the case with the workman who 
earns his bread by mere manual ally butalso with many ¢ 

functionary stric ken in years, many a clerk-—many a one, in short, 
who derives his livelihood from mental labour. The Jattor 
classes, moreover, have to contend with another difficulty, that 
of being obliged from their position to dress in a somewhat more 
expensive style. Itis by these the rent-crisis is mos$ severely 
This state of things has forced a large number of the 
population to emigrate from the centre t> the circumference of 
Paris. From time immemorial certain trades have been located 
almost excluaively in certain quarters of Paris, and the work- 
men belonging to these trades naturally clustered around the 
centre of their peculiar handicraft. The demolitions have 
broken up all these partial agglomerations, and it now becomes 
important to examine whether it be expedient to remove the 
working classes from the centre to the circumference, and 
whether they should dwell in the neighbourhood of the tnanu- 
factures to which they belong. Both these questions the author 
answers in the affirmative. Heeven examines a third question, 
which an Englishman may find irvelevent, but which is quite 
in accordance with the democratic tendencies of French society, 
viz., whether this removal of the workmen will impede the fusion 
of the various classes of society; and he is of opinion that it 
will not, since many clerks and lower functionaries will be 
induced to follow the working classes to the outskirts, In 
order to render this emigration as little onerous as possible to 
the classes in question, the author proposes— First, cheap 
ownibuses, especially destined to convey the workmen to their 
centres of activity ; and secondly the removal of certain trades, 
especially those which are carried on by machinery and steam, 
from the centre of Paris to its circumference. He examines the 
expediency of erecting cités ouvriéres, and condemns them as 
being contrary to the tastes of the workmen, to their sense of 
individual freedom, and also, from the agglomeration of indivi- 
duals of both sexes, to the interests of morality. But what he 
recommends is the erection of buildings containing small apart- 
ments. An apartment of froin 33 to 35 square metres he 
considers sufficient for a family of five persons, Such a subdi- 
vision of space may often be contrary to the interests of a 
proprietor ; still many lodgings of that size may be constructed 
even in the centre of Paris; but a large number should exclu- 
sively be built in the outskirts within the octroi walls. Here 
the enters into many technicalities concerning the 
building and distribution of . houses, but expecially re- 
commends builders to avoid uniformity in the construction, both 
in the interest of art and that of the landlords, so that every 
man may find convenience according to his taste. Now, by what 
means can speculators be induced to invest their capital, in a 
class of buildings which do not oiler the pecuniary advantages 
so surely attainable in the case of elegant houses at high rents? 
It is notorious that the poorer classes do not pay so regularly 
as those in easy circumstances, and that they do not keep their 
dwellings in such good condition. As a se : off to these draw- 

backs, the State may offer gratuitous subsidies, concessions of 
ground, the opening of wide streets, exemption from taxation, 
&e. According to the plans approved by the Conseil des Bati- 
ments Civils, a house of four storeys built on a surface of 150 
square metres will contain four small lodgings on each floor, 
accommodating from 75 to 100 persous, A house of this 
, built in the outskirts of Paris, would cost 60,0v00f,, ground 
Lall, In the course of two years about 600 such houses might 
ult, offering shelter to newrly 50,000 inhabitants, at a cost 
This, the author thinks, would suffice to put an 
end to the present crisis. —-Times. 
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Houses wirn Sreau-rowen.—The Coventry Herald advertises 





houses with steam- power to be let. ‘This plaa, it is sup sposed, 
is likely to be found advantageous to the working classes; in 
this case it will combine the advantage of the factory with the com- 


forts of home. The buildings are not yet erected. They are to be 
from designs by Mr. Murray, the architect of the Coventry Cora 
Exchange, with drainage comple te, from plans by Mr. Robinson, 
Messrs. Cash are the p roprictors, who also propose to erect se hool- 
rooms, reading-room, library, Ge. One important regulation is that 
persons taking these houses are not required to work fur Messrs, Cash, 
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Errors have been made to prepare long staple cotton by combing 
it upon machines having a single circle of teeth, as in the ordinary 


wool combers; the operation of such machines is, however, too slow, | 


and the amount of work of which they are capable too limited, to 
render them of any practical value, except for the most costly fabrics. 
The object of the present invention is to increase the capabilities of 
such machines by certain moditications which enable them to perform 
a much greater amount of work than they have before been capable 
of, and this is effected by placing the comb teeth in an inclined posi- 
tion upon the surface of a cylinder, and by operating .hem in con- 
junction with a guard, whereby an indetinite number of circles of comb 
teeth may be employed, and the product of the machine greatly in- 
creased, 

Fig. Lis a plan; Fig. 2a vertical longitudinal section upon the line 
x, x, of Fig. 1; Fig. 3, a vertical section upon the line Z, Z, of Fig. 


1; Figs. 4 and 5, details some of the parts; and Fig. 6, a section | 


ony, y, of Fig. 5. O,is the feed apron, upon which the raw cotton is 
spread, and by which it is carried into the machine. From this apron 
itis received by the licker in A, the top card C opening the bunches 
and separating the tibres before they are delivered to the main cylin 

der B; this evlinder being constructed of brushes. From tle main 
cylinder the cotton is transferred to the comb cylinder D, the construc- 
tion of which will now be described. In combing machines, as 
hitherto constructed, it has not been found practicable to employ 
more than one circle of teeth at a time, owing to the ditliculty of so 
arranging the rolls with reference to them that thev shall draw the 
material through the teeth. and not off their points. ‘To overcome 
this difficulty, and to permit of the use of an indetinite number of 
teeth, in the present invention the latter are so arranged that they 
shall be within the surface of a cylinder, and in a direction inclined 
toits axis. At the instant the fibres are about to be drawn from them 
the points of the teeth pass under suitable guards, by which arrange- 
ment a single pair of draught roils may be adapted ‘to a cylinder of 
indefinite length, and the axes of these rolls may be placed perpen- 
dicular to the direction of motion of the teeth, by which anv number 
of circles of teeth may be employed upon the cylinder, and’a propor- 
tionate amount of work may be performed. Fig. 4 shows the combing 
cylinder detached, and Fig. 5a pevslen of its surface enlarged, each 
circle of teeth having its guard l, which is represented as covering 
the points of the teeth during the time that the draught is being 


made. The main cylinder B, which transfers the cotton on to the | 


comb evlinder, is placed with its axis inclined to that of the latter, 
that it may the more perfectly brush the fibres into the inclined 
teeth of the combs; this inclination is such that the brushes shall 
revolve in planes parallel with the teeth, or very nearly so. This 
position of the main cylinder has been found the best in practice, 
though it is not absolutely Necessary to the proper operation of the 
machine, as the two cylinders may be parallel to each other, and 
the machine will still operate very satisfactorily. There are, however. 
advantages of construction which will, probably, lead in the majority 
of cases to placing the brush cylinder parallel to the comb cylinder ; 
in such cases, however, it becomes necessary to traverse the brush 





cylinder in the direction of its axis a distance at least equal to the 


| distance between the circles of points. After the material is placed 


FIG,2, 
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upon the comb cylinder, itis subjected to the operation of the carding 
i cylinder E, by which the fibres are disentangled and straightened 





out, they are then drawn out from the comb teeth in the manner fol- 
lowing :—I, P, are rolls revolving in stationary bearings, and carrying 
the apron P; K is a weighted roll, which operates with the roll I, to 
draw the fibres from the comb teeth. At the point where these rolls 
operate the teeth pass beneath guards 0, which prevent the noil knobs 
and uncombed cotton from being drawn off with the straightened 
fibres, as before explained. The separate slivers thus produced are 
led off by the apron P, and are united intoa sliver R by the tunnel 
M, which delivers it to the calender rolls N. Immediately above 
the rolls I) and K lies the clearer L, the object of which is to prevent 
the cotton from lapping round the rolls K. The carding cylinder E 
is cleaned by the rapidly revolving brush F, which is itself kept 
from clogging by the stationary teeth G. The comb cylinder is 
cleansed of any knots or dirt which may remain as noil within its 
teeth, after the cotton is withdrawn, by the rapidly revolving brush 
H, which is itself cleared by the scraper S. About one-half of the 
cotton is thus rapidly drawn out forming an even sliver, superior to 
that produced upon carding engines as now constructed, while the 
amount of work of which the machine is capable exceeds that which 
can be done upon cards occupying an equal space upon the floor. The 
remainder of the cotton which is thrown off the comb cylinder by the 
brush H, and which is already partially opened and carded, is to be 
tinished upon the ordinary carding engines, and devoted to purposes 
not requiring the longest of the staple. 


Iron AND STEEL Manvracrune.—Mr. Bessemer seems resolved 
to make the best possible use of his process for keeping iron melted 
without fuel. He last month tiled specifications of other two new 
patents for further improvements. Ile states that by the ordinary 
puddling process of reverberating tlame and gaseous matter from 
mineral coal on to the molten or semi-molten metal, the iron is in- 
jured, at great cost; and the object of his first patentis to sustain, 
without ordinary fuel, the heat requisite during a process producing 
the effect of puddling, or during puddling itself, by forcing into and 
amongst the iron particles, through jet pipes of fireclay, or iron, jets 
of air, or other gaseous or gaseous with pulverulent matter, contain- 
ing sufficient oxygen to keep up the heat of the metal, so as to admit 
ot the puddling or other processes producing the same effect. The 
second patent claims the obtainment of crude or gray pig-iron, hard 
white iron, or steel, and malleable iron, direct from carbonaceous iron 
ores, or from any mixtures of carbonaceous ores, with oxides or other 
ores of iron, by the application thereto of a blast of hot or cold air, or 
steam, or of any other gaseous matter containing oxygen or hydro- 
gen, and without requiring any fuel except such as is evolved from 
the said ores of iron, and from the gaseous matters forced in. It is 
rather a curious circumstance in reference to the essential principle of 
all Mr, Bessemer's processes, namely, the dispensing with ordinary 
fuelin his melting processes, that an old author, who wrote before 
Mr. Bessemer, could have ever dreamt of his new processes, in a work 
treating of the Japanese and their inventions, is said to have stated 
that they had one “for melting iron without using any fire, casting 
it into a tun, done about on the inside with about @ halt foot ofearth, 
where they keep it with continual blowing, and take it out by ladles 
full, to give it what form they please, much better and more artiti- 
cially than the inhabitants of Liége are able to do. So that it may 
be said Japan may live without its neighbours, as being well fur- 
nished with all things requisite to life.” There is scarcely any new 
invention of mark or moment, of which traces have not existed in 
the East from time immemorial. Such was the case with the screw 
propeller, with gas, with the compass, and many other inventions and 
discoveries ; and new instances are ever and anon turning up, as was 
lately the case with the screw auger and the Bramah lock. If the 
Japanese (a sort of insular Chinese) do really practise this new pro- 
cess of Mr. Bessemer’s, depend on it “ there is something in it,” how- 
ever much it may as yet be involved in difficulties —Luilder. 

Tne Coat Portrs.— Brown's Export List gives the usual returns of 
the trade of the principal coal ports in the kingdom during the past 
month. In March the Tyne exported over sea 133,891 tons of coals 
and 10,723 tons of coke; Sunderland, 66,898 tons of coals and 3,267 
tons of coke; the Hartlepools, 33,863 tons of coals and 2,366 tons of 
coke; Blyth, 6,164 tons of coals; Amble, 3,794 tons of coals; Sea- 
ham, 5,900 tons of coals; Middlesborough, 7,784 tons of coals and 
2,013 tons of coke; Hull, 3,188 tons of coals; Grimsby, 5,890 tons of 
coals; Liverpool, 36,740 tons of coals and 178 tons of coke; Cardiff, 
88,059 tons of coals and 497 tons of coke; Swansea, 19,194 tons of 
coals and 302 tons of coke; Newport, 18,688 tons of coals; Llanely, 
2,731 tons of coals; Glasyow, 3,366 tons of coals; Greenock, 2,417 
tons of coals; Grangemouth, 2,218; Alloa, 4,158; St. David's, 
1,678; and Troon, 3,656 tons of coals. The quantities of coals sent 
cvastwise from Newcastle in March were 1,492,203 tons; Shields, 
1,156; Blyth, 3,703; Amble, 710; Sunderland, 97,175; Seaham, 
50,325; Hartlepool, 83,204; Stockton, 220; Middlesborough, 7,556 ; 
Hull, 1,321; Goole, 5,864; Swansea, 22,233 ; Cardiff, 38,115; Llanelly 
20,209; Newport, 37,397; Pembray, 4,346; Troon, 12,214; Ardros- 
san, 3,424; Ayr, 5,547; Irvine, 1,815; Alloa, 1,586; Borrowstoness, 
2,564; Inverkeithing, 1,132; Maryport, 17,686; Whitehaven, 10,151 ; 
Penclawdd, 845; Charlestown, 5,408; St. David's, 1,546 tons. The 
value of goods other than coals and coke, exported from the following 
north-east ports, in March, was as under :—Newcastle-upon-Tyne, 
£110,843; March, 1856, £63,252; increase, £47,596. Sunderland, 
£7,377; March, 1856, £13,825; decrease, £6,448. The Hartlepools, 
£135,541; March, 1856, £75,311; increase, £60,230. Middlesborough, 
£56,245; March, 1856, £23,888; increase, £32,357. The long-con- 
tinued south-east winds considerably impeded the trade of the north- 
east coal ports in March, and at the commencement of this month an 
immense mass of shipping had accumulated in all the harbours. On 
Tuesday week last 900 vessels were in Shields harbour, the value of 
which, with their cargoes, could not be less than £1,500,000 sterling. 
A beautiful west wind, however, commenced blowing on Wednesday, 
and on that day and Thursday all the vessels ready for sea sailed. 
The view from the coasts of Northumberland and ‘Durham on the 
evening of those two days was magnilicent, from the immense number 
of vessels crowding under full sail to the southward. Very few 
casualties have occurred in getting this mass of property to sea. 

Dewsrury Watrerworks.—Tne Works ar Dunrorp Brice. 
—The water of the River Don has been impounded during the last 
six weeks in the reservoir at Dunford Bridge, and daily inspection hes 
been made to ascertain if any leakages made their appearance on the 
outer slope of the embankment. On Wednesday week the depth of 
water in the reservoir was sixty feet. The works not being finished, 
this was as high as the engineers thought it judicious to impound the 
water. After examining carefully the embankment, the pipes, valves, 
and other work in connexion therewith, and being satisfied as to the 
stability of the work and the entire absence of leakages, the water 
was ordered to be let off graduall+, so as to empty the reservoir in 
order to finish the remaining portion of work in the inside. The 
whole of the works in connexion with this contract will be completed 
during the ensuing summer. The embankment, when finished, will 
be about 350 yards in length and 90 feet deep, and has the appearance 
of being one of the best constructed embankments in this country. 
Messrs. Morgan and Horn, of Huddersticld, are the engineers, and 
Messrs. Webster and McGuire the contractors. 

New Evecrro Macyeric Exeixe.—On the invitation and under 
the auspices of the Emperor of the French, Mr. Thomas Allan, of 
London and Edinburgh, has come over here to exhibit to a scientific 
commission, appointed by the Emperor, an_ electro -~ magnetic 
engine of his invention, which solves, I am assured, the difficult 
problem of the application of electricity to the movement of ma- 
chinery. Mr. Allan has received every encouragement from his 
Majesty, and every facility from the Government officials. His 
engines are now at work at the engine manufactory of M. Cail, 
whither scientific men, anxious to test this new motive-power, are 
flocking to witness the experiments. Napoleon I. was greatly inte- 
rested in this scientific problem, and the present Emperor is not less 
so, and is, I hear, about to order a practical application, as an experi- 
ment, to a locomotive engine. — Paris Correspondent of the Mormag 
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NEWTON’S MACHINERY FOR CUTTING ROUND 
FILES. 
[4 COMMUNICATION. ] 
PATENT DATED 6TH SEPTEMBER, 1856. 

Rovnp files, as at present cut, have their teeth formed in rows 
arallel with the axis of the tile, and, in order to finish up a round 
ole, it becomes necessary to turn the file constantly as it is operated 

upon. The object of the present invention is to produce round files, 
with teeth formed in rows running spirally around them. This is 
effected by turning the file upon its axis, and at the same time feeding 
it forward as itis cut. The invention also consists in supporting the 
file upon a bed immediately beneath the point where the cut is made, 
whereby the thread of the finished portion of the file is protected 
from the injury which would result from allowing it to bear directly 
against the bed. 


FIG... 


<< 


aA 





The illustration shows a perspective view of the machine; and the 
bed or rest which sustains the blank while it is cut. A is the foun- 
dation or base, from which rises the vertical post 1, near the top of 
which is secured the table C, that sustains the operating parts of the 
machine. The driving shaft D is actuated by power applied to the 
crank E or to the pulleys F; to this shaft are secured the wiper wheels 
G, which actuate the cutting chisels. The file blank H to be cut is 
sustained at its lower end in the vertical shaft I, that is caused to re- 
volve by the bevel wheel K, through which it slides with a spline, the 
screw L working in the nut M; by which means the shaft, together 
with the blank which it carries, is gradually raised as it is revolved. 
The nut M is made in two parts, which are secured together by the 
latch and pin P, and may be separated whenever it is necessary to 
drop the shaft preparatory to beginning with a new file blank. “The 
upper end of the blank is steadied by the bent rod O, that slides 
freely up and down in the post B. During the operation of cutting, 
the blank is sustained in an angular or semicular bearing a, in the 
bed R, which is secured to the top of the post Q, rising from the 
table C ; the blank while being cut is held against the bed by the 
spring S. The cutters T are carried by helves U, secured to the 
vibrating axles V; these axles are sustained in the standards W, 
rising from the table C, and have each a projecting arm X, that rests 
upon the periphery of the wheel G, and down upon which it is pressed 
by the spring Z. As the wheels G revolve, their wipers } raise the 
arms X, and as the latter escape from off the wipers, the cutters are 
thrown against the file blanks by the spring Z, and a cut ismade. A? 
are springs, secured to the post Q, which receive the cutter helves as 
they are projected, and throw them off from the file as soon as the cut 
is completed. It is evident that a lighter blow will be required upon 
the small portion of the file than upon the larger, as a smaller cut is 
to be made, and this is effected by means of the spring A% The 
cutter having a longer distance to travel to reach the small portion of 
the file will be more resisted by the spring, and a lighter blow 
will be transmitted to the blank, Were the file permitted to rest 
against a solid bed directly opposite to the point where the cut is 
made, it would be defaced as fast as cut; to remedy this, the cut is 
made at a point directly beyond that at which the blank is supported ; 
and thus the uncut portion of the blank only is allowed to rest upon 
the bed. The cutting edges of the cutters T are circular, or they may 
be formed of only portions of circles. When dulled at one point they 
may be instantly shifted by loosening the nuts d, and revolving them 
a short distance. If made entirely circular, or even when they are 
formed of only portions of a circle, as shown, they may be shifted 
round as they are dulled, and may easily be ground by hand or 
sharpened in a lathe. ) ; 5 


ScrEw versus PappLe.—The Peninsular and Oriental Company’s 
paddle-wheel steamer Ripon is about to be turned into a full powered 
screw steamer. She has been many years employed in the Alexandrian 
mail service ; she was employed in the transport service during the 
Russian war. She was tor a long time commanded by Captain 
Cooper, who now commands the Australian mail Steamer Simla, on 
the other side of the Isthmus of Suez. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents, 





PROPELLING VESSELS. 
Srr,—In forwarding to you a description of my plan, patented 
in June last, for propelling ships by submerged propellers amid- | 
ships, I beg to state that I have for many years given much of 
my attention to steam navigation, and that the ideas that led to 
this invention originated on seeing a large India ship propelled | 
by steam in 1840, since which time I have had many opportuni- | 
ties of experiencing the defects in both the screw and paddle- 
wheel, and, in offering my plan, believe it will be found on trial 
to obviate those defects, and also to have peculiar advantages. 
Instead of the propellers revolving, as the paddle-wheel and 
screw revolve, with each length of their peripheries or thread 
equal to one revolution of the engine, the effective power of 
which is considerably lessened by the “slip,” or displacement of | 
water, especially against wind and sea, my propellers act under 
the bottom in the centre of the ship, the effort of the engine | 
being exerted at the depth of the midship draft in a direct and | 
rectilinear push without remission ; and as water presses on the | 
immersed body ofaship in proportion to the depth of immersion, | 
the difficulty of displacing water increases with the increase of | 
depth, and the whole power of the engine is effectively applied | 
in putting the ship in motion, slowly at first, until the re- | 
sistance offered by her displacement is balanced by the accu- 
mulated force in the momentum imparted. The strokes | 
| 


of the engine are, consequently, regularly and equally reduced 
as the speed of the ship is reduced by any increase of resistance : 
and sail may be set, and her maximum speed maintained with 
the engine, making only that reduced number of strokes that 
may be equivalent to the auxiliary power actually needed under | 
the circumstances, instead of, as with the screw, having to make | 
the utmost number of revolutions to avoid the propeller being | 
dragged. 

The sketch represents the midship part of a sixty-gun frigate, | 
from (M) in the fore body to (14) in the after body, showing the 
required alteration in the ordinary construction, in that part 
where the propellers are placed, as seen in Figs. 1, 2, 3, 4, 5. 
The small half-section, Fig. 2, shows the manner of build- 
ing three frames at A, to form the two cavities amidships, 
on each side of the keel, with a vertical section of the raised kel- 
son or deadwood, Fig. 5. In these cavities are placed tight | 
metal tubes or barrels, whose elliptical orifices are seen in the 
inverted plan, Fig. 4, with upper and lower flanges to each, 
and keyed with metal sleepers of the same length, filling the 
space between the tubes, having long bolts passing from the 
outer plates, through which the tubes open, and fasten with 
screw-nuts to strong inner plates, securing the whole solidly | 
within the cavities, and adding considerable strength to the 
usual construction of ships in that part. 

The propellers are pistons, B Fig. 1, working water-tight, or 
nearly so, in the tubes; such water as may pass round their 
peripheries, forced by the pressure of the columns of immersion | 
during the effort of the engine in propelling, is forced by the re- | 
turn of the propellers, through valves, into two cisterns, C, Fig. 
3, and is taken from thence by the working of the engine to 
supply the condensers and boilers ; and as the quantity thus ad- 
mitted will be far too little for that purpose, the propellers re- 
turn in vacuo with the weight of the pressure of the column of | 
immersion, together with that of the atmosphere. 

Each propeller is 30 inches in diameter, containing 706 square 
inches, pressed by the external water in a parallel direction to 
the keel from aft forward with a column of pressure of about 
25 lb. per square inch, or about 17,650 Ib. on the area when at 
rest ; and while four are propelling and presenting an area of 20 
square feet, the other four are receding and bear on the 20 square 
feet of their surfaces the aggregate weight of 70,600 lb., follow- 
ing them continually in their alternations; from which weight, 
when the speed of the ship and the rate the propellers are work- 
ing at are taken, the remainder is power collected with the steam 
power of four engines connected to right-angled cranks E on the 
shaft F. The velocity that water will flow into a vacuum at the 
depth the propellers act imparts power to the receding four pro- 
pellers in a manner similar to the motion imparted by air to the | 
travelling diaphragm in the horizontal tube op the atmospheric 


! railway, excepting that in the latter the partial vacuum is ob- 
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tained by the consumption of engine power, whereas the vacuum 
left in the horizontal tube of each propeller during the revolu- 
tion of the engine has, in its formation, extracted none of the 
effort of the engine in propelling, as it has been only the conse- 
quence of the motion imparted to the ship, 

lt may not be easy to ascertain, except by a trial of this plan, 
the rate that water will flow into a vacuum of this description, 
but it must be very great; however, should it not flow faster 
than water is computed to flow into the vacuum of a marine con- 
denser —said to be 40 feet a second, or about 28 miles per hour 
—aship so propelled, and even when attaining the speed of 12 
knots and the engines making 30 revolutions a minute, will have 
the effective power of the velocity of the water flowing into the 
tubes at the rate of at least 15 miles an hour, so that the reced- 
ing propellers will bear the weight of unbroken water, which 
would otherwise flow at that rate. 

Propelling on this principle admits of the following advan- 
tages, besides those already named, viz. :— 

The propellers are in a central position, closely connected to 
the engines and boilers, out of the reach of shot, and uninfluenced 
by the rolling and pitching motion. 

Convenient space for passengers and cargo, and, in men-of-war, 
for an efficient and powerful armament, with the full equipment 
of a sailing ship in masts, yards, and sails; and without having 
to disconnect the propeller or any part of the machinery when 
sails are required to be used alone. 

The consumption of fuel in proportion at all times to the 
speed of the ship, so that a given quantity of fuel be equal to 
a known and definite result. 

Strength in the construction of the ship throughout, and 
machinery less liable to derangement from its direct action, 

The propellers also so placed that they cannot be injured from 
collisions, or from entanglement with spars or rigging, buoys, 
nets, or other floating matter. 

W. V. Minter, Paymaster, R.N, 

Albert Villa, Mile-end-road, Portsea, 

Feb, 26, 1857. 


APPROXIMATE RECTIFICATION OF CIRCULAR ARCS, 
Sir,—I beg to send you the following method for obtaining an 
approximate rectification of circular ares, which is as simple as 
the ordinary process of taking § AB — 4 AC, and considerably 
more accurate, 





Let AGC be a cireular arc, AC itschord, Draw BD per- 
pendicular to A C, bisecting the are in B and the chord in D, 
Join A B; and draw B E perpendicular to A B, cutting A C in E, 


| Then is the length of the arc approximately equal to2 AB+4DE 


The error of the result is :— 


For a semicircle, about a of the are, 


1 
200” 
1 
» 4000 ” 

1 
” 25000 “4 
which last result is os accurate as any graphic process can 
be. When great accuracy, therefore, is required, arcs exceed- 
ing 60° should be bisected, or otherwise divided into por- 
tions not exceeding 60°, and rectified by parts. Thus, to rectify 
a circle approximately, make ABC an arc of 60°, and take for 
the approximate circumference of the circle, 12A B+ 2DE; 
the error will be less than ,;4,, of the circumference; that is, 
about ,}, inch in a circle 6 feet. 8 inches in diameter. 

Nearer accuracy, if necessary, may be attained by further 
bisection. Thus, if ABC is an are of 30°, the error is about 
yitooo Cf its length. For ares less than 60°, the proportionate 
error is nearly as the fourth power of the length of the are. 

April, 1857. FIRINEACH. 


For an are of 120°, less than j 
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ELECTRIC INDUCTION. 

S1n,—Mr. Elliott, instead of entering into arguments, or of in- 
troducing experiments to disprove my deductions from the phe- 
nomena of nature, places himself in the position of the Pope and 
his cardinals, who condemned Galileo without making any in- 
quiry whether the matter in dispute was true or false, simply 
because it militated against their preconceived notions. Surely 
the magnificent phenomena nature is ever performing are 
greatly superior to reason and draw conclusions from, than 
the experiments which man is able to institute. 

I happened to be in company with a gentleman, four or five 
years ago next October, or November, who said we should have 
stormy weather, from the fact that he had then just seen a large 
meteor. I asked him the direction of its course, and whether it 
had a long range; he pointed out its direction, viz., towards 
Liverpool, and said its range was a longone. I informed him 
that a severe storm was then undoubtedly taking place in that 
direction. I noticed in the public papers the next day that an 
extraordinary snow-storm, of great severity, had occurred the 
preceding evening at Liverpool. 

Now, here is a phenomenon for Mr. Elliott to exercise his 
powers of observation in future upon ; and if he find the storm 
(should he hear of one) to happen in a contrary direction to 
that of the course of a large meteor, he will then have ground to 
assert that my theory of electric induction is a groundless one. 
Or, if he can point outa winter of an exceedingly mild cha- 
racter throughout, not followed by a very fine sunny summer, 
then my electrical theory —I shall be forced to admit—is faulty. 
Until he can produce something tangible, his assertions will not 
have sufficient momentum to batter to atoms my deductions, It 
is a sorry position for a person to place himself in, to combat 
arguments, the result of observations, without a tittle of proof, 

Nature performs ell her operations upon the most simple 
principles imaginable, viz., the functional part caloric plays in 
its gravitating and repulsive action; and Jet us not despise her 
because she thus acts, but rather admire her the more. I have 
studied her phenomena with great attention and admiration, 
long and patiently, and have been very careful in drawing deduce- 
tions from insufficient data. 

If my deductions from theory were not founded upon a 
sound principle, how is it possible I could have concluded from 
theory alone that the hyperbolic curve of water between two 
vertical plates of glass, inclined at a very acute angle, should 
decrease in altitude, as the temperature of the atmosphere in- 
creases over that of the ground? I am fully convinced that 
capillary attraction is not entirely due to the molecular attrac- 
tion of capillary tubes, but that it is also partly due to the mag- 
netic action of cajoric in its tendency to gain an equilibrium of 
heat; the tails of comets illustrate this by the attractive power 
of caloric for matter, and its tendency to yain an equilibrium 
to radiate into colder space, and thus to draw the vapour of the 
comet along with it. The whitish streamers of vapour and 
electricity combined, of the Aurora Borealis also illustrate the 
subject of the magnetic action of caloric. I could produce a 
very respectable scientific witness to corroborate my deduction 
above alluded to from theory alone; for I was totally ignorant 
when I drew it, that the hyperpolic curve alluded to decreased 
in altitude as the temperature of the atmosphere increased, and 
supposed the fact was unknown until I was directed to the art. 
“ Capillary Attraction,” in the “ Penny Clyclopzdia.” 

I would also venture, unfailingly, to predict vegetable blights 
from atmospheric temperature ; I have done so repeatedly, so 
fully am I convinced as to the cause. 

Nature performs—I would say almost all—her great engi- 
neering operations by electric action; and I am fully convinced 
that electric induction will eventually become with man a great 
element in engineering. WILLIAM STEEVENSON. 

Midland-road, Derby, April 8, 1857. 


SUBMARINE TELEGRAPHS, 
Sm,—Should you think the following proposition for laying 
submarine telegraphs worthy of a place in your journal, I 
should feel obliged by your giving it insertion, 

The cause of failure in laying submarine telegraphs on the 
present plan (viz., by running out the cable over the stern), I 
am led to believe arises from the displacement of the after part 
of the vessel perforiaing the service, not being sufticient to sup- 
port 80 great a weight during bad weather, as tho cable becomes 
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when any great length is run out ;T therefore think that a pipe 
attached to the bottom of the vessel, at the centre of gravity of 
the ship, and carried up above the deck some distance, with a 
pulley on the top for the cable to run over, and so through this 
pipe into the sea, would entirely obviate any danger to the 
vessel in laying out a cable during bad weather. I send youa 
rough sketch of the idea, well knowing that there are many 
details necessary to make it practicable, 
A Non-Enectnician. 


THE ATTRACTION OF GRAVITATION, 
Srr,—From what I have said, the negative influence or solar 
repulsion to flame would account for the dulness of fire when 
shone upon by the sun in some measure, inasmuch as the earth's 
influence would be partly counteracted. This is all the more 
probable, as tho reasons generally given to explain this are 
insufficient and at present vague. 

Theoretically speaking, gravity may extend infinitely, as Mr. 
Elliott has remarked, but as to any practical effect it certainly 
has a limit. Itis a surmise among astronomers arising from the 
change in the position of various stars that our sun is making a 
circuit in a given direction; but I think the idea that a body 
cannot absolutely remain stationary is false, and, therefore, 





ought not to bias the opinion, as when a body is not attracted 
by another, according to Newton and others it can remain any 
where and in any position. : 
The tendency of gravity is strikingly shown in the roots of 
plants, thus the denser shoot downwards while thoso which are 


lighter are nearer the surface. Its peculiar nature is owing to 
the deficiency caused by the sun’s attraction, which in the case 
of growth predominates. If the sun did not affect it at all, 
growing matter would assume somewhat the form of an inverted 
cone having the apex downwards, on account of the maximum 
attraction for the centre of the earth. This is exemplified in 
the common carrot, parsnip, and others. I may here notice the 
mechanical effect of earth on the growth of trees, It encompasses 
whatever is deposited more or less tightly, and when moistened 
clings to the same with a certain amount of tenacity. Now, 
ground in drying shrinks just in proportion to Its former 
swelling, hence, in so doing the deposit is stretched in every 
direction and gradually loses its form. This process, be ing often 
repeated, accomplishes the object required. The attraction of 
growing matter towards the centre of gravity of the sun's mass 


is the reason why the girth of trees becomes less. J. A.D. 





SOLID AND FLUID METAL. 

Sir,—I cannot perceive that “ Olid Engine,” with all his argu- 
ments, proves anything but that cast iron contracts in bulk after 
solidification ; that it dces so during that period he does not, 
and I imagine cannot, prove. , 

I have also tried an experiment with tin, of which I beg to 
give you the result, A piece of copper laid on the surface of 
melted tin did not sink, though its surface was plainly below 
that of the surrounding metal, but when pushed down to the 
bottom of the ladle equally refused to rise. The reason for this 
apparently anomalous behaviour I take to be this—The fluid 
metal could not, so to speak, met the solid, ic, there was no me- 
tallic contact between them, and, in order to induce the tin to 
flow over the surface of the copper, it was necessary to depress 
the copper (in this instance a flat plate) considerably below the 
surface of the tin, In order to produce metallic contact I gave 
the copper a coating of tin. When now first placed on the sur- 
face of the melted metal it behaved as before ; the copper being 
cold was not wetted by the melted tin, but after contact of a 
few seconds it sank, and when the mass was cooled and cut open 
the copper was found at the bottom. | i 
As regards the relative specific gravities of molten and solid 
iron, assuming that at the temperature of solidification its specific 
gravity is least (and we have no evidence to the contrary), 
increasing thence cither way in the scale of temperature, it does 
not follow at all as a matter of course that the specific gravity of 
the molten metal is not greater than the solid. Ido not mean 
to say that it és greater, but merely wish to show that “Old 
Engine” has arrived at the contrary conclusion from the above 
premises. I am sorry to offend that gentleman by jumping at 
an analogical conclusion, and am quite willing to retract for the 
present my first expressed opinion, as there is quite enough in 
“Old Crank’s” letter of April 7th, and in this one to account for 
certain pieces of metal floating and sinking under diiferent cir- 
cumstances; but I cannot help being amused at his concluding 
that, because lead floats in melted tin, therefore ‘‘ the same re- 
sults would follow (he does not say that he has tried), what- 
ever the nature or specific gravity of the molten mass, &c. 

25, Clarendon-road. J. K. Pere. 








STREET RAILWAYS. 

Sir,—The letter of “ Anti-Bus” in your last paper reminds me 
of some ideas that suggested themselves to me in connexion with 
that of Mr. McAdam, given in your number of the 13th ult. : 

It appears that, although there is a great deal to be said in 
favour of Mr. MeAdam’s proposal for the way to be made ayail- 
able for ordinary street vehicles only, still when we consider the 
quantity of traffic that can be disposed of by using regular 
trams and trucks, by means of a fewer number of horses, and a 
saving in point of time, we must put ourselves a little out of 
the way to accomplish this end, notwithstanding that it may be 
abused by hauliers; who, when they sce that their system is 
not only delaying traffic but themselves also, will soon rectify 
their own error to save their own pockets. ‘To tax a horse’s 
strength lightly and often is better than to do so heavily and 
slowly. A communication also by trams and trucks may be 
formed more pertectly with railway stations, and as railways and 
railway traffic increase, this must be no secondary object. For 
these reasons the scheme of “ Anti-Bus” must command con- 
sideration moditied in some degree to suit Mr. McM.’s sugges- 
tions, ; 
To avoid stoppages being occasioned at shop doors, might not 
the rails be Jaid down in the centre of the principal streets (where 
carriages, &c., are more frequent) and curve off into the 
narrower ones, as shown in the accompanying sketch. 
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This arrangement would leave space enough for all traffic, 
and by cutting slots through the plate flanges allow of trains 
crossing at the junctions without thé necessity for switches. 

Nevertheless, if the system of carrying the tramway close to 
the curb stone in every case were adopted, then it would be 
much more reasonable to suppose that the ordinary vehicle 
should make way for the truck to pass onwards, rather than vice 
versed. 

In all this arrangement I would still advocate adhesion to 
‘ Anti-Bus’s” amended plan, as shown in your last, being altered 
slightly, of course, to get over any difficulties arising in pro 
cess of laying down, for it is one thing to lay out a plan, and 
another to carry it out; providing for every accidental contin- 
gency. 

The difficulty of drainage may be readily disposed of, having got 
rid of primary ones, as keeping a groove 1} in. x 1§ in. wide, is 
by no means a difficult task, especially where there is no dead 
level. 

The above remarks may perhaps be of some little use to those 
who are taking an active part in the matter. 

Liverpool), April 13, 1857. J. ROCKLIFFF. 





INCRUSTATION OF BOILERS. 
Str,—As I promised some time ago to report on the experiment 
recommended by Mr. Morgan Morgans, to lessen the incrusta- 
tion on boilers, 1 now beg to say that I have found it to be a 





cheap, and though not altogether elective in keeping oif incrusta- 


tion, yet it has exceeded my most sanguine expectations, and has 
greatly lessened the labour of cleaning out. Thanks is due to 
Mr. Morgan Morgans for thus giving his experience to the 
public in the free and hearty manuer in which he did. If any 
other of your readers have tried the experiment they should 
give their ideas of it publicity. 

A very lengthened discussion about deposit in boilers has 
been going on for some time back in your pages, arising 
statements made by Mr. C. Wye Williams, of Liverpool, who, 
to say the least of it, has firmly adhered to his statements about 
the conducting power of deposit; but he has written nothing 
to show how deposit can be prevented, which ! think should be 
the point kept in view, in any discussion, regarding the deposit 
in boilers, Any person of the least practical experience knows 
that a clean boiler consumes far Jess fuel than a foul one. Let 
not Mr. Williams think that I disregard his statements; far from 
it. They show that deposit need not be so much feared, as has 
usually been, and, I would say, from the way in which he 
has adhered to his statements, that this is a favourite hobby of 
iis, and that he has ridded it particularly hard at this time, if 
not to the edification of your readers, at least to his own evi- 
dent satisfaction. Lut, for me, the less incrustration the better, 

Strathimiglo, Fife, April 13th, 1857. J. M. J. 











THE TYNE STEAMER. 

We have been requested by Mr, Read to publish the following 
correspondence and protest to the shareholders of the Royal 
Mail Steam Packet Company, on the subject of the Tyne steamer, 
the perusal of which, we hope, will do our suggestive readers 
good, 

[No. 1.] Park-road, Belle Vue, Southampton, 
To Captain Mangles, R.N. January 28th; 1857. 

Sir,—I have ventured to offer the following suggestions respect- 
ing the stranded steam ship Tyne, re rs! they may not be con- 
sidered irrelevant or obtrusive. Not having seen the vessel in 
her present berth, I am unaware of the exact locality: but 
I presume there is no difficulty in approaching her, and that she 
is in a tolerably upright position. I also assume that the reports 
which have appeared in the public papers are correct, viz. : That 
by discharging 150 tons of water per hour, or 1! cubic feet per 
second, the water was prevented from gaining ; in fact, the leak 
was stated to be gained upon three inches in four hours. If 
this is the case, J would, in the first place, suggest the employment 
of two 12-inch centrifugal pumps, to be driven by a couple of 
portable engines placed on the deck. Two such pumps would 
discharge 10 cubic feet of Water per second, with a lift of 20 
feet, or 1,000 tons per hour. The simplicity of their construe- 
tion renders them peculiarly available for such a purpose; and 
the expense of hiring the engines, &c., would be comparatively 
trifling compared with that certain to be incurred in endeayour- 
ing to keep such a leakage reduced by manual labour, If my 
assumptions, that the leakage is reducible, are wrong, the only 
alternative will be to buoy the vessel off, which I know to be an 
expensive process, and will reqttire still weather for its per- 
formance, 

It will afford me much pleasure to render you any assistance 
that I possibly can; and shottld the R. M.S. P. Co. require my 
services, 1 have only to state they are at their disposal ; and 
should you require any information respecting myselt, | beg to 
refer you to Mr. R. Andrews, of this town. 

1 am, Sir, your obedient servant, 
Witutdm Reap, CE. 





Patk-road, Belle Vue, Southampton, 
March 14th, 1857. 
To Captain Mingles, R N., Poyle Park, Farnham. 

Sir,—Towards the close of January last, I had the honour of 
forwarding you a communication, addressed to the Royal Mail 
Company’s office in this town, offering some suggestions as to 
the most effectual mode of recovering the stranded st« am-ship * 
Tyne, the attempts that had then been made having failed in 
their object of removing her. To-day J have been informed that 
the method I then suggested, viz., the employment of two portable 
engines, driving the same number of 12-inch centrifugal pumps, 
has been the means by which the vesscl was cnabled to be i moved, 
and consequently of saving her; and I am credibly assured 
that had she remained on the rocks during the present S.E. 
gales, she would, in all probability, have been totally lost, or so 
much injured as to have been, comparatively speaking, worth- 


[No. 2.] 








less. 

Under these circumstances, I do respectfully submit that some 
acknowledgment is due to me on the part of the R. M.S. P. Co. 
for the suggestions I volunteered, the adoption of which has re- 
sulted in the saving of the ship. 

If, when you are next in Southampton, you will be pleased to 
grant me an interview, I shall esteem it a favour; or I shall 
have much pleasure in waiting upon you, ¢ither in London or 
elsewhere, at such time as you may be pleased to appoint, 

Soliciting the favour of an answer at your very carliest con- 
venience, I am, Sir, your obedient servant, 

WitLiam Reap, C.E. 





Poyle Park, Farnham, Surrey, 
March 14th, 1857. 
To William Read, Esq., Park-road, Belle Vue, Southampton. 
Sir,—I will beat Southampton, at the R.M.S.P. Co.'s office to- 
morrow, Monday, if I live, from half past ten until half past one, 


[No. 3.] 





and glad to see you if you call. I must add, however, that the 
steam engines were resorted to on board the Tyne to pump her 
out, because it was found that manual labour failed under the 
continual exertions of pumping. 
I remain, but in haste, very faithfully yours, 
Cuaries E. MANGies, 
Park-road, Belle Vue, Southampton, 
March 16th, 1557. 
To the Directors of the Royal Mail Steam Packet Company, 
Moorgate-street, London. 
Gentiemen,—Immediately after the 
removing the Company's stranded steamer 
I sent a communication to Captain C. E, ] 
enclosure Nv. 1 is a copy, offering some suggestions as to the 
most efficient means of recovering her ; to that communication I 
never received any reply. On Thursday last I was informed that 
the Tyne had been successfully removed, and upon making 
further inquiries, I was informed that the identical means I had 
suggested to Captain Mangles had been adopted by the officers 
ans of enabling them to recover 
sed that my 
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ofthe Company, and was the m 
the ship. To say the least, I was certainly sur 
plans and suggestions should have been adopted 
been consulted, or without any acknowledgment of their receipt 
ever having been made. I immediately sent a letter to Captain 








Mangles, of which the enclosure No, 2, isacopy. To that com- 
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munication I received a reply, a copy of which will be found in 
enclosure No. 3. I this day had the honour of an interview 
with Captain Mangles, when that gentlemen admitted having re- 
ceived my January letter, and stated that he was unaware but 
that it had been acknowledged, he having given it to one of the 
officers of the Company with instructions todo so. He also 
begged to assure me that they had not made use of any discovery 
of mine; they endeavoured in the first place to get the ship 
afloat by the cheapest method, that of ordinary pumps and 
manual labour; but failing in to or three attempts to do so, 
they naturally resorted to steam power, He was evidently dis- 
inclined to discuss the subject fakther, thd requested me to com- 
municate with the Board. With respect to Captain Mangles’ 
statement “ of resorting to steam power a3 a natural consequence,” 
I must beg leave to remark that it is ot meeting the question 
fairly. And, again, J do not lay claim to having made any 
discovery, but I do claim the credit of having made certain sug- 
gestions and devised a certain plan, the adoption of which by the 
‘Company's officers was the meatis of enabling them to sare the 
ship ; and this assertion I believe to be incontrovertible. Under 
these circumstances I do respectfully submit that I am entitled 
to some acknowledgment from you for the services thus ren- 
dered, I do not pretend to assert that mine was the only plan 
by which the ship could have been saved ; but I do contend that 
it was the only feasible one under the circumstances that had 
the least chance of stitcess, it being simple, cheap, and as the 
result has proved, fully efficient. I have also been informed 
that Captain Mangles on board the Tyne, whilst the centrifugal 
pumps (or, I may say my pumps) were being fitted, stated that 
“as soon as they were ready he would have a thousand tons an 
hour out of her.” The coincidence between this expression and 
a passage in my letter to him of January, you will not fail to 
perceive. I may also observe that it is the general opinion of 
men here, competent to judge, that had the 'lyne remained on 
the rocks during the gale of Friday and Saturday last, she would 
have been (as a ship) inevitably lost to the Company. The adop- 
tion of my plan gave those in charge of her an absolute command 
over the leakage at will, and which no other known and avail- 
able plan would have done, so much 80, that when my design 
was set to work, the ship was cotnparatively clear of water four 
and a half hours afterwards, and had there then been sufficient 
tug-power at hand to have brought her away, the ship might have 
been here three weeks since. 

Having thus laid before youa succinct statement of the cir- 
cumstances, through which, I believe, that I have been the pri- 
mary cause of saving the company at least sixty thousand 
pounds, I shall now leave the case in your hands, not for a 
moment doubting but that your honourable board will award me 
substantial justice, and that which is my due. 

I have the honour to be, gentlemen, 
Your most obedient servant, 
Witiiam Reap, C.E. 





[No. 5.] Royal Mail Steam Packet Company, 


No. 55, Moorgate-street, London, 
March 20th, 1857. 
To William Read, Esq., Park-road, Belle Vue, Southampton. 

Sir,—I am desired to acknowledge the receipt of your letter 
dated the 16th instant, which, with the correspondence that 
took place when your first note was received, has been sub- 
nitted to the Court of Directors. 

I am now to explain to you that your note to Captain Man- 
gles, dated 28th January last, was placed upon a special sheet pre- 
pared for correspondence connected with the stranding of the 
Tyne, and was duly considered by the managers, who sent it, 
with several other papers of a like nature, to the company’s 
superintendent at Southampton, Captain Vincent, with a request 
that he would consult with you, and furnish his opinion upon 
your suggestions ; observing, moreover, that the managers were 
aware that your statement about the centrifugal pumps w 
correct. This took place on the 30th January, and Captain 
Vincent replied under date the 1st February, to the effect that, 
without condemning your plan, he considered there would he 
some difficulty in carrying it out, and would not recommend its 
adoption at present. It was naturally concluded, therefore, 
that he had conferred with you as directed, and that any com- 
munication from this office was unnecessary, as you would learn 
through Captain Vincent that your suggestions had been 
considered. 

The remark made to Captain Vincent will show you that the 
benefit to be derived from the use of centrifugal pumps had en- 
gaged the attention of the managers before the receipt of your 
note, as they had themselves previously witnessed the action of 
that description of pump, and were fully aware of its capabili- 
ties for discharging a large quantity of water. 

When Captain Russell was first consulted upon the subject of 
getting the Tyne afloat, he recommended the use of centrifugal 
pumps worked by steam-power, as he had applied them with 
success upon a previous occasion—his suggestions, therefore, 
were forthwith adopted. 

The managers regret that the misconception of Captain 
Vincent’s report should have given you cause to consider that 
your communication had not received proper attention ;'they 
trust, however, that the explanations now afforded will remove 
any such impression, or that your plans have been unduly availed 
of by the Company. Your obedient servant, 

R, T. REEp, Secretary, 





Park-road, Belle Vue, Southampton, 
March 23rd, 1847. 
To the Secretary of the Royal Mail Steam Packet Company, 
55, Moorgate-street, London. 

Sir,—I beg to acknowledge the receipt of your letter of the 20th 
instant, and in reply thereto, I feel bound to confess that I am 
far from being convinced that the claims I had the honour of 
submitting to the consideration of the Directors (in my com- 
munication of the 16th) were urged without any foundation, or 
that they are in the least degree weakened by the information 
you have been pleased to afford me; on the contrary, my 
opinions upon the justice of my case have been thereby 
considerably strengthened, and, under that impression, I must 
respectfully request a further consideration of the case, 
on the part of the Directors, especially as I am unable 
to gather from your letter, whether or not, any specific 
determination or decision had been arrived at on their 
part. With respect to the information conveyed in your 
Jetter, I must beg leave to make the following remarks. After 
giving a history of the receipt of my letter of January 2>th, a 
copy of the same having {been forwarded, on January 30th, to 
Captain Vincent (with special remarks and instructions), and of 
the receipt of his report of the 1st of February, you state that, 
“the remarks made to Captain Vincent will show you that the 
benefit to be derived from the use of centrifugal pumps had 
engaged the attention of the managers before the receipt of your 
note.” Now,I am really unable to perceive this; on the con- 
twary, it strikes me very forcibly, that the idea of employing 





. 309 





these pumps, in this particular case, had never previously 
entered the minds of the managers, or any one else connected 
with the Company, for you distinctly state that after receiving 
my suggestions, they were forwarded to Captain Vincent, with 
the observation “ that the managers were aware that your state- 
ments about the centrifugal pumps were correct ;” but, as | 
before observed, this occurred after the receipt of my plan, and 
certainly not before. It is then stated that Captain Russell was 
consulted, and he recommended centrifugal pumps and steam- 
power, and his suggestions were forthwith adopted. At the 
time I made my propositions I believed them to be purely and 
entirely original ones; if they were not sol shall esteem it a 
favour if you will inform me when, where, and by whom such 
a plan had been previously adopted. It is somewhat strange 
that Captain Mangles said nothing to me when I had the honour 
of seeing him about Captain Russell. But admitting all that is 
said respecting that gentleman, I am unable to conceive how 
that can invalidate the claim I am seeking to establish, viz., the 
having suggested the means whereby the ship was saved. According 
to your own showing, Captain Russell was not consulted until 
after my plans had been received, and it is an undeniable fact, 
that the identical number, size, and description of pumps and 
engines, Which I had recommended, were employed, and are still 
in use on board the Tyne; or did Captain Russell, without any 
information having been given him respecting mine, propose a 
plan identical in principle as well as in every matter of detail ; if 
so, it was certainly a most extraordinary coincidence (and even 
then my claim would not be invalidated, for my plan had been 
previously received and reported upon as an “ inexpedient one to 
adopt at present”), and if he did not, with what justice I may 
ask, can it be said that “Captain Russell's suggestions were 
forthwith adopted.” 

From the information conveyed in your letter, Iam of opinion 
that the following deductions may be drawn. Ist. That the 
Directors received from me a certain plan and suggestions. 2nd. 
That such plan was forwarded to Captain Vincent, with special 
remarks and commendation. 3rd. That Captain Vincent con- 
sidered its adoption inexpedient “at present.” 4th. That after 
Captain Vincent had exhausted his energies, after his own 
peculiar fashion, and hopelessly failed, the Directors consulted 
Captain Russell ; he endorsed my plan with his approval, it was 
forthwith put in operation and succeeded. These, I submit, are 
fair and legitimate conclusions to be drawn from your com- 
munication. 

With respect to the concluding paragraph of your letter, I 
certainly never for a moment attributed any want of courtesy 
to the Directors, and neither have I complained that my plans 
had not received proper attention ; the result has proved them 
to have received that amount of attention which I intended they 
should, they have been adopted; but I certainly cannot say, 
that the explanations you have been pleased to favour me with, 
have removed the impression which I entertained of my plans 
having been appropriated by the Company ; I do not say unduly 
so, for it must be remembered they were voluntarily offered, 
without any stipulation whatever being attached, and I do trust 
that I shall have no reason to complain of the Directors with- 
holding from me the credit to which I am entitled, for although 
they might not feel it expedient, or themselves at liberty to 
award me any substantial compensation, I do respectfully submit 
that the very least I am entitled to at their hands, is an official 
acknowledgment (without reservation) of the fact, that the 
plan I had the honour of submitting to them was the one 
eventually adopted, and by means of which the ship was eventu- 
ally saved. 

Soliciting the favour of an answer at your earliest convenience 
after the next board meeting. 

Iam, Sir, your obedient servant, 
Wiiuiam Reap, C.E, 
Royal Mail Steam Packet Company, 
No, 55, Moorgate-street, London, 
27th March, 1857. 
To William Read, Esq., Park-road, Belle Vue, Southampton. 
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Sir,—I am desired to acknowledge the receipt of your letter 
dated 23rd inst., and in reply to inform you that the managers 
having given the same every attention and taken the opinion of 
the Court of Directors thereon, are unable toarrive at any other 
conclusion than that already communicated to you in the letter 
from this office, dated the 20th instant. In conclusion they 
venture to suggest your perusal of an article in the Shipping 
and Mercantile Gazetic, dated 19th instant, signed “J. Russell,” 
detailing the proceedings connected with the floating of the 
ship Tyne, from Kimmeridge Ledge up to her arrival at 
Southampton. I remain, Sir, your obedient servant, 

R. T. Reer, Secretary. 
[No. 8.] 

In accordance with the suggestions contained in the above 
letter, I obtained a copy of the Shipping Gazette for the 19th 
March, wherein I found the following communication :— 

“THE STEAM-SHIP TYNE. 
“ To the * Shipping and Mercantile Gaz 


Editor of ti tle.” 


“Sir,—Having seen several conflicting accounts as to the float- 


ing of the above ship, | beg to hand you a short narrative of 


the facts as they occurred. Having received instructions from 
the managing directors of the Royal Mail Steam Packet Com- 
pany to get the Tyne off the strand, I made a visit to the ship 
on the 6th of February, and on the 11th went on board with 
about fifty men, and found the ship lying full of water, with her 
stern-post, rudder, and keel gone (12 feet up the stern- 
post to 27 feet in length forward); leaving an uninter- 
rupted ingress and egress for the tide. By the night of the 
12th I had constructed a clay bulk-head, stopped the leaks, and 
got the ship partly pumped out. On the 13th I had a steam- 
pump fixed, and got all the water out, but found the rise and 
fall of tide not sufficient to float the ship with her engines 
in her. On the 17th began to get the engines out, and laid out 
anchors fore and aft ready to heave her off. On the 24th she 
floated, and hove her astern in her dock, but had not water 
enough to get her out of it. 25th.—A heavy ground swell set in, 
and drove her shoreward about 70 feet and 3 feet higher on the 
ledge. All the anchors coming home and having no means to 
hold her oft, I let the water in and sunk her to keep her quiet. 
March 3rd.—Again pumped the water out of the ship to get out 
the remainder of the engines, aud broke up her boilers, as it was 
impossible with the ship lying on her beam ends to hoist them 
out entire. 7th.—Laid out one of Lieutenant Rodgers’ 40 ewt. 
anchors with 350 fathoms 1j chain in aS.E. direction outside 
the ledge in 7 fathoms of water, ready to heave her off. Thurs- 
day, 12th, at 7 a.m. got the last piece of engine out of the ship, 
hove the chain taut with a purchase on it, the ‘ Friends of all 
Nations,’ tug of 120 horse-power, towing on the port bow ; at 
7.45 she began to jump, and at 8 o’clock we had her clear of 
the rocks; slipped all our anchors immediately, and towed away 
for the Needles—at 10 o'clock passed Hurst Castle, and at 5 
o'clock pan. got into the dock at Southampton all safe, ship 
making very little water. I desire, through the medium of your 





journal, to return my best thanks to Messrs. Bennett, Curlewis, 


Peacock, Gribble, Lapsley, Glass, Bell, Harris, and all the officers 
and men employed, for their able and energetic support in 
carrying out the work under the many difficulties and dangers 
to which we were exposed ; and to congratulate them and the 
Directors of the Royal Mail Company on the successful termina- 
tion of our labours. I am, Sir, your obedient servant, 

“ Lloyds, March 16th, 1867. «J. Russewt.” 

Had the foregoing letter contained an exact statement of the 
facts I should not have offered any remarks upon it, inasmuch 
as it contains nothing whatever to invalidate my claim, or 
impugn the position I havea right to assume, viz., “That of 
having suggested the means whereby the ship was saved.” 
Captain Russell states that he had @ steam pump fixed, thus 
leaving it to be inferred theté was only one such pump used, and 
that of an ordinary character, Now it is a fact, well and pub- 
licly known, that there were TWO steam pumps used, two twelve- 
inch centrifugal pumps, manufactured by Easton and Amos, of 
Southwark, each pump having been driven by a separate engine 
placed upon the deck. This, I say again, is an wndeniable fact, 
patent and known to hundreds of people. 

When the Tyne went on the reef, it was stated to be some 
days after the spring tides, and in still water. If, under such 
circumstances, there was water enough for the ship, laden with 
several hundred tons of cargo and coal, to get into a certain posi- 
tion, it is not unreasonable to assume there must have been water 
enough to get her out the same way, when such cargo and coal 
was removed, provided there was sufficient power on board to 
keep the water out, and sufficient tug-power at hand to have 
brought her away. When the cargo was removed, and the water 
for the first time pumped out by means of the centrifigal-pumps, 
there was not sufficient tug-power at hand (otily ohe small tug 
being there); consequently, the ship being light and a heavy 
ground swell setting in, she was driven higher upon the reef ; it 
then became necessary to take her engines out, break her 
boilers up, and, in fact, to destroy almost everything except the 
hull. If the parties superintending these operations were un- 
aware of the capabilities of these pumps, no blaine attaches to 
thein for the course they adopted; but if they were aware of it, 
it appears to me that a watt of judgment was displayed in 
pumping all the water out of the ship, when they had no means 
at hand of removing her; and knowing they had a ground swell 
(more or less) to contend with, and were subject at any moment 
to the contingency of a moderate ground swell being converted 
into a very heavy one, upon the least change of wind ; but they 
all, doubtless, discharged their duties to the best of their 
abilities, and are, therefore, not accountable for the subsequent 
damage and expense incurred. Wituiam Reap, 

April 6th, 1857, 





Luxsputn. Coituery Exriosion.—The operation of drawing 
the water from this pit is progressing to the satisfaction of the 
parties now superintending the works. ‘The two large iron cisterns 
alternately descend and bring up from 400 to 500 gallons each. On 
arriving at the top each cistern, by a self-acting contrivance, dis- 
charges itself into a wooden reservoir, from which the water is con- 
ducted by an underground drift into a course which conveys it to the 
canal half a mile distant. Before leaving the reservoir the water 
undergoes a disinfectant process. When the drawing was com- 
menced, the water was 60 ft. high in the shaft. Each cistern descends 
and returns to the surface filled with water in the space of sixty 
seconds. It is thought probable that when the water becomes un- 
roofed (that is, below the roof of the pit) more of the bodies may float 
to the bottom of the shaft and be recovered before the water is drawn 
off. At intervals men are sent down the shaft as far as the surface 
of the water, to see that all the machinery is in order, and make the 
necessary repairs. This is rather a hazardous employment, and none 
but the most experienced miners are allowed to undertake it. Two 
powerful fans have been erected at the top of the up-cast shaft, for the 
purpose of ventilating the pit, instead of a furnace at the bottom. 
hese fans will be worked by a separate steam-engine. When the 
bodies are recovered they will be temporarily deposited in a shed 
about to be erected by the side of the lranch railway, and a short 
distance from the colliery, All the operations are now being carried 
on with vigour, both night and day, under the superintendence of 
Messrs. Maddison, Coe, Webster, and others, The subscriptions for 
the relief of the sufferers up to the present time amount to nearly 
£8,000, and the suggestion of Mr. Joseph Locke, M.P., the forming 
of a permanent fund for the relief of the widows of miners killed by 
accident in coal pits, and the forming of an institution for the educa- 
tion and bringing up of their children, is likely to be carried out. 
The suggestion has met with considerable encouragement, and there 
is no doubt that the colliery proprietors of the district will liberally 
contribute towards the establishment of an institution, the 
want of which has long been acknowledged and which will 
be the means of doing an incalculable amount of good to a class 
hitherto little thought of or cared for. It was generally ex- 
pected that the pit would have been emptied in a much shorter 
time, three weeks being the limits given for that purpose from the 
time of the commencement of operations, To those, however, 
acquainted with the intricacies of coal mines, no disappointment will 
be felt, as it is almost impossible to say what obstructions will be 
met with as the work proceeds. 

Iron Simprurpinc.—Newcast_e-vuron-Tynt.—The Russian 
Government have sent extensive orders to the north-east ports this 
spring for iron screw steamers to be built for the Black Sea. Last 
week an iron screw steamer of 372 tons, built by Messrs. T. and W. 
Smith, of North Shields, was despatched to Odessa for the Russian 
service, and Messrs. Charles Mitchell and Co., of Low-Walker, are 
constructing a fleet of vessels ranging from 200 to 1,100 tons for the 
Russian service in the Black Sea, and Messrs. Leslie and a Stockton 
house are similarly employed. Messrs. Mitchell and Co. are also 
building several iron paddlewheel steamers for the Volga, and 
passenger steamers for St. Petersburg. They will also launch this 
week the Mahmoudie, which, with the Alexandria and Alfi, are 
built for the services of the Egyptian Steam Navigation Company. 
Their engines are built upon the oscillating cylinder principle, and 
the vessels will be employed on the Nile. The employment of iron 
screw colliers in the coal trade is also extending, and several are 
building on the Tyne at the present moment. An iron screw steamer 
named the Lyon was lately despatched from Messrs. Mitchell and 
Co's to ran between Sunderland and London. This vessel having 
to lie on the ground with a full cargo is curiously constructed. The 
bottom is built on the cellular tubular principle, similar to the 
Britannia Bridge at Holyhead; and another iron screw of 1,500 tons 
is building for Mr. Hugh Taylor, of the Coal Exchange, on similar 
winciples. ‘The Messrs. Palmer are building five iron vessels, and 
1ave despatched four since the new year, and other firms are well 
supplied with orders ; so that this branch of industry is exceedingly 
brisk in the north-east ports. 

RoyaL AGricutrurAL Socrery Mertine 1n 1858. — Cuester, 
April 14.—For four months past the inhabitants of Cheshire and 
Wales have been exerting themselves to raise such an amount of 
money as should induce the Royal Agricultural Society's council to 
select Chester as the place for meeting in 1858. Lists were opened, 
and every person of influence commenced collecting subscriptions, 
until the amount now in hand is no less than £4,500, This morning 
a meeting of the general committee was held, the Marquis of West- 
minster in the chair, when £1,500 was set apart as a guarantee-fund 
to the council; £1,500 for local prizes, in addition to those given by 
the society ; and £1,500 as a fund wherewith to meet contingencies. 
Prizes for cheese, to the amount of £400, were drawn out, and the 
Chester committee now wait the decision of the council, on the 6th 


May next, as to the locality in which the show in 1808 is to be held. 
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Tuest improvements consist, Firstly, in the application of a rotary 
tilling implement for cutting up and inverting the soil, which imple- 
ment has a longitudinal motion imparted to it in the direction of the 
lengths of its axis simultancously with its motion of rotation. This 
rotary tiller may consist of blades wound helically round the axis, 
but of an increasing diameter ; or it may consist of a series of prongs 
oc tines. The tilling implement while rotating travels with the axis, 
advancing with the small end of the cone first, and produces a trench 
or furrow somewhat similar to that produced by a plough. It 
operates first on the surface soil, which it throws into the trench 
previously made, and then as the larger part of the cone advances it 
cuts deeper, and throws the soil taken from the greatest depth for the 
most part on the top of that tirst removed. By making the imple- 
ment double coned, that is, coned towards both ends, it can be worked 
backwards and forwards, and so continue its workings without the 
necessity of turning the machine round at the headlands. Two or 
more of these tilling instruments may be worked in combination, so 
as to cut a greater breadth of land during one traverse of the ma- 
chine. It is necessary to actuate them by steam power, carried by a 
machine travelling over the land, which it is preferred should travel 
on the land side, or unbroken land, the tilling instrument being over- 
hanging in the proper position for its work. By guiding the machine 
a little out of the parallel course at the headlands, a sufficient ad- 
vance or movement in a sidelong direction will be obtained to bring 
it in position to make the next furrow. The steam machine is sup- 
ported on broad wheels, and propels itself at a rate proportionate to 
the rate of rotary motion of the instrument. The second part of the 
invention consists of an implement for tilling land whict operates by 
means of a digging motion. It consists of successive rows or series of 
spade-like diggers, put in motion by means of cranks or other suitable 
means. ‘These diggers individually do not dig deeper than about one 
and a half or two inches, but the successive rows are placed at 
different elevations, forming an incline from the front to the rear of 
the machine In operating with the implement, an inclined trench 
or space formed equal to the area of the digging frame, and the 
machine is placed in it; as it advances each row across the breadth 
of the machine enters the ground to the depth of two inches and 
tosses the soil backward, each successive row being deeper than that 
preceding it, the last in succession, although only penetrating the 
new groand to the aepth of two inches, yet by reason of its inclined 
position it is digging the earth some eight or ten inches below the 
original surface. As the machine progresses the diggers still main- 
tain their relative position, and thereby maintain the inclined trench 
or space in which they work, and advance throughout the whole 
breadth of the field. A modification of this machine consists in the 
application of a series of rotary diggers in lieu of the vertical or 
inclined spade diggers. These consist of cylinders with radial digging 
tines or teeth, the eylinders being placed one behind the other, and 
each in succession at a lower level, so as to work in an inclined trench 
or space, which their action maintains as the machine advances, as 
before described. A further addition to these last machines consists 
in the application of two scrapers, one on either side of the machine, 
which serape the surface soil from the land on each side into the lower 
or deepest part of the trench as the machine progresses. These side 
scrapers may be used with either of the Jast-mentioned machines, but 
are not absolutely necessary, 

Fig. 1 represents a front clevation of the machine first referred to 
having a rotary tilling instrument; and Fig. 2, a side elevation of 
the same. A, A, is a platform, mounted on two broad rollers B, B, 
which travel over the land on the uncultivated part; a suitable steam 
engine is placed on the platform. C is an ordinary upright boiler ; 
and D, D, the eylinders, fixed to wrought-iron plate frames E, fixed 
to the boiler and platform; F, the main shaft of engine, fitted in 
suitable bearings in the frame E, FE, and furnished with cranks a, tly 
at each end, placed at right angles to each other; G, is the tilling 
instrument, whose axis is supported by two arms H, H, connected 
with the main shaft F, on which the whole is free to swing, for the 
purpose of regulating the depth of the tiller G on the ground or raising 
it therefrom, Its position is adjusted by means of other rod supports 


1,1, furnished with & screw and nut, having a cross lever }, by turning 
which it may be raised or lowered. 


The hollow shatt G!, @, of the 
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tilling instrument is furnished with cranks C, C, at either end con- 
nected by rods K, K, with cranks a, a, of main shaft. The same 
crank pins of cranks «, a, receive both the connecting rods of the 
engine and the rods K, K ; motion is communicated by the engine to 
the main shaft, and thence to the tiller G by rods K, K, thus a con- 
tinuous rotary motion is transmitted to the tiller at the same speed as 
that of the revolution of the engine. A bevel pinion d is mounted on 
the shaft F', which gears into the wheel e on upright shaft 7; another 
pinion g on the lower end of this shaft gears into a wheel / fixed on 
the axis of the roller B. By this means onward motion is commu- 
nicated to the whole machine simultaneously with the rotary motion 
of the tiller G, the tiller therefore advances in the direction of the 
length of its axis, by which, with its rotary motion, it cuts or forms 
a semicircular trench, as seen in the cross section of the land in Fig. 
2 The tiller G, G, is arranged in the form of a double-thread screw, 
each thread being either of a continuous plate of metal, or of a 
number or tines or prongs, arranged on the same principle as shown 
in the illustration, or in some analogous form; it is tapered or reduced 
in diameter towards both ends, and largest in the middle, where it 
penetrates the ground to the greatest depth. The cross section of the 
land represents one furrow or trench as previously cut, with the tiller 
in position for making the succeeding furrow. It will be ob- 
served that the small end of the tiller takes effect first on the 
land to be inverted and tilled. The small end of the tiller in 
advance removes the upper surface to the depth of a few 
inches, and throws it into the previous trench or furrow, and 
as the instrument progresses it gradually cuts deeper, and entering 
a few inches deeper, pulverises and throws that soil above the 
other and upper soil previously removed and deposited in the 
trench; a deeper cut is taken as the larger part of the tiller ad- 
vances, and ultimately at its largest diameter it completes the new 
trench, in which it removes the soil at the greatest depth, and after 
pulverising, deposits on the upper part of the soil previously re- 
moved. In this manner the trench is cut the whole breadth of a 
field as in ploughing, when the motion of the machine is reversed, 
and a new trench or furrow cut. By this meaus the soil is 
thoroughly inverted and pulverised, and at the same time exposed 
to the atmosphere for a considerable length of time. — The tiller, as 
before mentioned, is made small at both ends, so that it may work in 
either direction, and obviate the necessity of turning round at the 


headlands; therefore on arriving at those points the machine must | 
| paving gold field has at length been discovered ; but a day or two, at 
be effected by guiding the machine a little out of the direct course | “antec nbs Spe 7, . ’ , 


be controlled so as to advance in a transverse direction, which may 


when it arrives at the headlands and again setting it in the straight 
course. For this purpose the bearing rollers B, B, have sliding 
bearings i titted to their sup porting standards L, as seen in the back 
view of the platform, Fig. 3. The bearings i are fitted in slots and 
are moved by suitable screws /, either roller being traversed a little, 
according as the direction of motion is desired to be changed. The 
other ends of, the axes of B, B, have the bearings ¢' free to turn in a 
socket in standards L', shown in Fig. 4, to permit the sliding motion 
of the other end. In order that the tines or teeth forming the tiller G 
may be kept free from soil and to prevent its accumulating thereon, 
stationary prongs M, M, may be fixed to the platform between which 
the revolving tines or teeth pass. Instead of employing only one of 
these rotary tillers, two or more may be combined and act in one ma- 
chine, so as to follow each other and cut a greater breadth of land at 
one traverse of the machine. Two rotary tilling instruments are re- 
presented in combination in the plan, Fig. 5, and in end view, with 
section of the land, in Fig. 6, in which two trenches or furrows are 
cut simultaneously. An increased number of such rotary tillers may 
be so combined and arranged as to work on a considerable breadth of 
land at one traverse, and which may be otherwise supported and car- 
ried over the ground than by the platform moving on rollers, as repre- 
sented. 


the carriage. In Figs. 5 and 6 the tilling instruments are 
represented as smooth surface blades, or screw threads. In 
this case the stationary clearing teeth must be dispensed 


with, and the pitch or rake of the serew should hold such 
proportion with the rate of travelling that it provides  sutti- 
cient rubbing motion of the screws in the soil to keep their sur- 


Rails or ways of support may be provided for the traverse of | 
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faces clear. These tilling instruments, are connected and driven 
by rods and cranks at uniform speed. ‘To reverse the motion of the 
machinery, the bevel pinion d is thrown out of gear with wheel e, 
and pinion di thrown into gear with wheel ¢1, which actuate pinion 
gi and wheel A', causing the machine to travel in the opposite direc- 
tlon. 





Rearmsc Macrisrs—We are informed that Baron Ward has 
given notice to the Imperial Agricultural Society of Vienna that. he 
challenges all reaping machines, constructed in Europe or America, 
to compete with his (an improvement on Hussey’s), patented in 
Vienna 10th December, 1856, for the sum of 1,000 florins, to cut five 
Austrian jochs (nearly seven English acres) next harvest, on any 
ground in the Austrian dominions which the acceptor may please to 
choose. The acceptor has also the choice of rape, wheat, barley, oats, 
or clover; the only conditions being that the prize shall be awarded 
to the machine which does the work in the shortest time and the 
neatest manner. 

Discoveries or Gotp 1x Sournu AustRALIA.—Under the heading 
“Gold at Last” we find the following gratifying announcement in 
the Adelaide Weekly Dispatch of Feb. 7:—*Two men just in 
from the country, called upon Mr. Tinline, at the Bank of South 
Australia, late on Thursday, and deposited with him about fourteen 
and a half ounces, which, after much search, they had obtained in 
some of our quartz ranges. The men’s account of the matter is that 
in sinking on the ranges they came upon a lode of reddish-brown 
quartz, evidently of a gold-bearing character, and that they had, in 
one day, raised ten buckets full of stuff out of the hole, and by the 
aid of logs of trees and hammers had crushed it, and obtained that 
quantity of gold from it. Mr. Tinline brought round this gold to our 
office, about half-past ten o'clock in the evening, in a basin, with a 
| solugion of sulphuric acid, for our inspection. It is of a thready and 
| foliated character, just like what would be crushed from quartz. The 
| men’s statement was, in all respects, a straightforward and apparently 
| trathfulone. ‘They believe the gold field to extend over a range of 
| halfa mile in width by thirty miles in length. Mr. Tinline fully 
| believes the gold left in his charge to be South Australian gold, and 
| he is confirmed in this opinion by Mr. Mackinnon, of the Argus, who 
is now on a visit from Melbourne, and who was present when the 

men brought it. From all we have heard and seen, we believe a 





farthest, will decide the matter.” 


| Great Centrat Rarway or France.— The Correspondance 
| Génerale de? Industrie says :—* The settlement of the affair of the 
Great Central Railway is at last about to be completed by arrange- 
| ments between the three companies of Orleans, Lyons, and the 
| Mediterranean. The lines taken by the Orleans Company are that 
| from Paris to Tours, by La Beauce, a new line of which the concession 
is certain, and which will enable the Orleans Company to utilise the 
Seaux Railway, which it took two years ago; the line from Mont- 
| lucon to Bourges; the line from Nantes to Napoleon-Vendee ; and a 
line to Toulouse, which will place Paris in direct communication with 
| that city, and which will branch off from the line of Lot at Montau- 
ban. The lines of which the concession is eventual are those from 
| Angers to Niort, Orleans to Montargis, Tours to Vierzon, and Poictiers 
! to Montlucon by Gueret. The Lyons and the Mediterranean, amal- 
| gamated, are to become the sole proprietors of the line of the Bour- 
| bonnais; the same company is to take the concession of the Ver- 
| rieres Railway, which constitutes an entrance into Switzerland, and 
| concession of the line trom Brioude to Alias, which constitute asecond 
line to Marseilles. The same company is to possess the section of the 
| Great Central from Saint Germain des Fosses to Lempdes, which is 
now being worked, and the railway of the valley of the Durance. 
| The Pyrenean network is reserved to the Southern Company. The 
| Nothern Company obtains detinitively the cone: ssion of the railways 
| trom Paris to Soissons, and from Rouen to Amiens. It will have, 
| however, to give a certain portion of the profits of the latter line to 
the Western Company. Bills for carrying out these various arrange- 
| ments are shortly to be prepared by the Council of State. 
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TO CORRESPONDENTS. 


Norice.—T7he Second Volume of THe ENGINEER may now be had, ready bound, 
price 16s. Orders received by the Publisher, 301, Strand. y 

P. A— Read Stevenson's small Treatise on Lighthouses. 

A ConsTANT SUBSCRIBER (Stockport).—/f hands are wanted, though we presume 
they are not just now, two years’ service at sea is sufficient qualification. Send 
an application for employment, stating your capabilities, to the Admiralty, and 
also to the engineers of the Dockyards. The result is doubtful, but the applica- 
tion can dono harm. If you can get an introductory letter to any one in office 
of course you had better do so. 

ANSWER TO Proposition given in our last Number.— When hail-stones or 
drops of rain are formed, the atmospheres of electricity surrounding the de- 
tached molecules are forced to the circumferences of such hail-stones and drops 
of rain, and a large portion us imparted to the atmosphere, as proved by the 
electrometer, when rain or hail is falling; tf, therefore, the whole electricity of the 
molecules were retained by the drop of rain, it would not fall to the earth, but 
would float in the atmosphere.—W. S. 

Tramp.—The port referred to is that of Cape Town, this being the only one 
of any importance. Wiih respect to your inquiries concerning Natal, there is 
only one sugar manufactory there, and there are no coffee plantations. We 
do not think, except for a small capitalist, determined to settle there, that Natal 
is by any means a good place to emigrate to. You must try a more thickly- 
populated district. 

Errata.—Page 289, col. 1, line 4, for “ expellent,” read “ repellent.” Page 
291, col. 3, line 9, for “AX” read “SX."——Same page, line 44, for 
* that” read * short.” 








RE-PATENTING OLD INVENTIONS. 

(To the Editor of The Engineer.) 
Sir,—In your Number for 31st October, 1556, I perceive a specification of 
a patent of Messrs. Bird and Rose for improvements in castors, dated 18th 
March, 1356, viz., for spherical castors. This has been before patented, I 
think, by Handcock; but I believe I am the true first inventor. You will 
find the plan proposed and several modifications described and figured in 
*Loudon'’s Encyclopedia of Cottage and Villa Architecture” by me, at 
least fifteen years ago. An instance this of how desirable it would be that 
some check existed by law to the taking out of useless patents, ie., patents 
for old inventions, 

Nasmyth’s now celebrated steam hammer is a still more remarkable 
example—a patent upon which fame and fortune have rested—but which 
was actually i Land p i, and fully described in the “ Repertory 
of Arts” nearly forty years before. Rovert MALLET. 

11, Bridge-street, Westminster, 14th April, 1857. 





MEETINGS NEXT WEEK. 
INSTITUTION OF Civ, Enciverrs, Tuesday Evening, April 21, 8, pm.— 
“On Electro-Magnetism as a Motive Power,” by Mr. Robert Hunt, 
Society or Arts, Wednesday, April 22, 8, p.m.—*“On Disinfection,” 
by Dr. A. Smith, 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
ts half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mr. Bernagp Luxton, Engineer-office, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tue ENGiNgER, 32, Bucklersbury, Londen. 
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NOTE BOOK. 


RE-INVENTING—IRON MAKING, 





From the time when Og’s bedstead was made of iron, more 
than a thousand years before the Christian era, to that at 
which Captain Uchatius’ metal was hydropathically treated 
in London a few months ago, the history of the iron 
manufacture brings to view one of the most important and 
interesting series of inventions, unpatented and patented, 
which the development of the arts and manufactures 
presents. The history of the iron trade begins, as every 
one knows, with Tubal Cain, who was the first tinker, 
although no record exists of the kind of work he was in 
the habit of taking in, or rather turning out. In Goliah’s 
time it appears that iron spear-heads were made, and it 
is probable that that gentleman used them with telling 
effect upon the pigmics of his day, if there happened to be 
any. Again, we know that iron fish-hooks were made and 
used in Job’s time, and it is not improbable that the re- 
markable patience with which Job himself was blessed, 
resulted from the practice of fishing, for that art has never 
failed to induce in the individual indulging in it an un- 
bounded quantity of that amiable quality. In the reign 
of Solomon we are told that Talus with his uncle Diedalus 
invented iron “ perpendiculars ;’ and Ezekiel speaks of a 
pan of iron being used in his time, although he does not 
inform us whether it was employed for frying or warming. 

Notwithstanding that in these early days of the world’s 
history the patenting of inventions does not appear to 
have entered into anyone’s head, yet there were several 
persons who obtained a sort of monopoly in the trades 
which they practised, by becoming expert workers in their 
several callings, this being the most respectable of all kinds 
of monopolies. Thus we find that Glaucus, who rented a 
small shop in Chios, was well skilled in inlaying iron, and 
he is stated to have exhibited his ability more especially in 
curiously inlaying an iron saucer; but as no mention is 
made of any tea cup, it is not unlikely that cups were 
considered unnecessary appendages to saucers by the 
ancients. Again, Hiram, King of Tyre, at the particular 
request of Solomon, sent a “ cunning” man, a worker in 
iron, to assist in building his (Solomon’s) temple; thus 
proving that skilled labour was as much sought after in 
former times as now. One of the carliest writers on the 
manufacture of iron was Pliny, sen., who says that the 
“workmen cut and dug a sort of stone out of the ground, 
which, being melted in furnaces, formed great sponges,” and 
which the merchants got rid of by truck and exchange ; 
showing the truck system which has of late been so much 
spoken against, not only to be a very ancient but a very 
respectable institution. 

Our object upon the present occasion is not, however, to 
treat upon the history of the iron manufacture in various 
parts of the world, or even in Great Britain, but to confine 
ourselves to noticing such of the patents which have from 
time to time been taken out for inventions connected with 
the manufacture of iron, that appear to us to be of the same 
character, the latter ones being re-inventions of those pro- 





cesses or pieces of mechanism described in the earlier 
patents. 

We have given the above few particulars of the doings 
in ancient times in order to show that iron bars, 4 
and plates were manufactured as soon, or almost as soon, as 
the metal itself was discovered. It is quite extraordinary 
to find upon looking over ancient writings, what close 
approximations are made in the descriptions of the arts or 
manufactures of old and those practised in our own times 
Pliny, when speaking of the ore found in Cappadocia, state. 
that’ unless it be well drenched and soaked with the water 
of one river there, it will never yield iron out of the fur- 
nace.” Now, so late as 1841 a patent was obtained by 
James Gregory and William Green for improvements in 
the manufacture of iron and steel, which consisted in sub- 
mitting the crude pig-iron to the action of water for a 
period varying from two to three weeks. This patent also 
includes a process of refining iron, which we may as well 
describe here. It consisted in melting iron, and then 
pouring it in its melted state through a vessel, the bottom 
of which was perforated with holes about + inch in diameter. 
The iron was received into a deep vessel filled with water, 
so that the metal should be well cooled in falling. The 
patentees state that iron by this operation is considerably 
refined, and is much better adapted for conversion into 
steel than the iron manufactured in the ordinary way. 

In examining the abstracts of the patents taken out in 
Great Britain so far as they have as yet been published, 
one cannot but be struck with the great similarity, and some- 
times perfect identity, of several of the modes of cane 4 
ture described. Now, althougha similarity in the wording 
of a description leads one at first sight to conclade that 
the inventions indicated are the same, yet it will be found 
that, in most of the old patents, it is merely stated what was 
actually done, without at times giving any idea of how it 
was done ; and thus it is, no doubt, that successive inventors, 
although apparently patenting the same thing, have fre- 
quently had in their minds distinct modes of carrying out 
their inventions ; and, had the specifications been properly 
drawn, the patents would have been taken for the parti- 
cular modes employed, and not for the things done; or for 
processes described in general terms. ‘Take, for instance, the 
first patents granted in England relating to the manufacture 
of iron, and we find that a score of them are all apparently 
for the very same thing—that is, smelting iron with coal 
and peat, from Sturtevant’s patent of 1612 down to Wood's 
patent of 1728. The processes employed in these several 
cases may have been similar or not, the absence of any 
specifications prevents us from determining ; but it seems 
clear that Lord Dudley’s patent, obtained in 1621, was the 
only one which was practically carried out—the process he 
employed, first making three tons and afterwards seven 
tons per week, and, we presume, from a single furnace. 

Again, in comparing old and recent inventions it is 
always necessary to bear in mind whether or not the pro- 
cesses described in the old patents were at the time ever 
practically carried out, or whether they were not mere ideas 
upon paper, and frequently very imperfect even there. 
This appears to have been the case with more than one of 
the carly patents; for both Sturtevant in 1612, Stevenson 
in 1613, as well as many others, surrendered their patents 
as soon as they found they could not practically carry out 
their views. It was no doubt usual then, as now, 
for many persons to patent their ideas as soon as 
conceived, and, indeed, it would be necessary in in- 
ventions relating to ironmaking more than in other 
cases, as furnaces could not be erected upon a large 
scale without every chance of the whole operations being 
made known. There seems good evidence to show that 
many inventors succeeded when working their patents on 
a small scale, but failed when they attempted to manufac- 
ture large quantities of iron. 

The next patent to those we have above noticed, is that of 
John Payne, taken out in 1728. The only part of this 
patent which we have now to consider is that relating to 
the manufacture of bars of iron. He says that the “ barrs 
are to pass between two large mettal rowlers (which have 
proper notches or furrows on their surfass),” and this has 
very naturally been looked upon as a forestalling of Cort’s 
patent of 1783; and there can be little doubt that what 
Cort proposed to do is mentioned in the patent of John 
Payne, although it does not follow that Cort was aware of 
what had been suggested. In reading over Payne's speci- 
fication it seems to us that there is internal evidence that 
even he was not the first to propose rollers for flattening 
out iron. We find the various parts of his invention de- 
scribed with great precision in his title, but strangely 
enough, after speaking of the iron being brought to a state 
of malleability, he says it is “drawn into bars by the 
common vse (use) of the forge hammer;” not one word 
about the “rowlers,” except in the body of the specifica- 
tion. It seems to us that he made no point of the “ row- 
lers,” but appears to have proposed his new engine as one 
capable of doing that which was known before, but which 
from want of power could not be practically carried out. 
This view of the case is borne out by the fact mentioned 
in “ Coxe’s Tour in Monmouthshire,” namely, that “in the 

arly part of the cighteenth century, John Hanbury in- 
vented the method of rolling iron plates by means of cylin- 
ders.” Even in 1681 tin plates, that is, iron plates tinned 
over, were made; for Andrew Yarrington, in his ‘ England’s 
Improvement by Sea and Land,” asserts that they were 
made by his means, he having learned the art of making 
them in Bohemia. In 1740 the manufacture was brought 
to considerable perfection. It is difficult, therefore, to sup- 
pose that the idea of rolling bars was only conceived so 
late even as Payne's time. 

There is little doubt, however, that at the date of Cort’s 
patent the practice was to draw all bars over three-quarters 
of an inch square under the hammer, bars of less size being 
cut in the splitting mill. Cort, in his specification, speaks 
of the “ common rolling and splitting mill rollers with flat 
surfaces,” but he says that, “ when the iron is designed for 
bars, half flats, or thimble iron, with feather edges, a 
groove of the requisite dimensions is made in the under 
roller, through which groove the iron is to be passed in the 





state of welding heat. In case thick bars, or squares, or 


round bolts are intended to be welded through the rollers, 
grooves of the shape and dimensions required for any of 
those uses are made in the under roller, and collars on the 
upper roller to work correctly within such grooves—the sur- 
face of such collars being either plane for squares and flats, 
or concave for bolts and the like, as the case may require.” 
He adds, “that much of the success of these operations de- 
pends on the iron being properly cut, faggoted, bundled, 
&e.” He further speaks of “ very great sized” iron bein 
welded by means of rollers with grooves and collars, as we 
as under the hammer; the process being his own, and pat 
in practice by him only. We believe, therefore, that Cort 
was the first practically to work large masses of iron 
through rollers for the purpose of welding them, and at the 
same time forming them of the requisite oy but that it 
was probably the bad quality of the iron made, and perhaps 
the comparatively limited want of large masses before his 
time, that prevented Payne’s idea being carried out. 
We must not be thought to undervalue Cort’s inventions 
from what we have said, for we believe it frequently re- 
quires more courage and perseverance to carry out an in- 
vention that is known to have failed than to suggest 
something new. In fact, the real invention more often lies 
in the way of carrying out an idea than in the idea itself, 
It is not improbable that Cort knew all that had been done, 
but there was evidently in his invention, taken as a whole, 
sufficient to constitute a good patent, although, if the 
claims had been distinctly and separately stated, he could 
not have included grooved rollers amongst them. So far 
as the collars on the upper rollers are concerned, this 
appears to have been new, but this is not necessary cither 
for round or square bars. That Payne’s patent was never 
brought into practical operation may be inferred from the 
fact that in several subsequent patents, such as Wood's, of 
1761; Roebuck’s, of 1762; Cranage’s, of 1766; and Jesson 
and Wright's patent, of 1773, bars of iron are spoken of as 
being drawn out under the forge hammer, In the last of 
these patents the iron is spoken of as being “ beaten into 
bars from a chaffery in the common way ;” whereas, in 
1787, that is, after Cort’s invention was made known, we 
tind mention, in Purnell’s patent, of “ loops beaten flat, and 
then foreed between rollers.” 

In 1798, John Hazeldine took out a patent for a combi- 
nation of a series of pairs of rollers, to which guides were 
fixed, so that the bars or plates were fed in and passed 
from one pair to another until the rolling was completed. 
This would appear to be just after Cort’s patent had ex- 
pired, when any one might use grooved rollers or ones with 
collars upon them. 

The next patent we notice, as bearing upon those re- 
cently taken out, is that of John Wood, dated 1761, in 
which the cast metal is described as reduced “ into small 
grains (according to art) by pouring it into water upon a 
wheel or roller turned briskly wan” It further states 
that the “granulated metal is mixed with fluxes,” and so 
“ reduced to amalleable state.” Asecond patent by John and 
Charles Wood was taken out in 1763, in which the pig iron 
is described as being either “ granulated by being poured 
hot into cold water, or pounded with heavy stampers.” 
Bearing upon the operations here described, may be men- 
tioned an invention patented by Anthony Hill in 1817. 
‘The process is very interesting, as it seems to shadow 
forth two important inventions of the present time. It 
consisted in causing crude iron in a fluid state to be ex- 
posed and ommaped along with a “strong current of con- 
densed air or blast in such manner that it may be thereby 
minutely divided and dispersed, and expeditiously blown 
and acted upon by the air.” ‘The molten metal was put 
into a cullender having holes inthe bottom. The cullender 
was set upon the top of a pipe, thirteen inches in diameter, 
called the “ discharge tube” which was sunk into a well 
surrounded with water to keep it cool. The blast was 
admitted just below the cullender. At the end of the 
operation, the iron being collected at the bottom of the 
well, the water was discharged and the iron made into bar 
iron by puddling, reheating, or rolling. Although puddling 
is here spoken of as a subsequent process, the — 
of the metal was apparently complete. We have before 
alluded to Gregory’s patent of 1841, part of which relates 
to refining iron by,pouring it in a melted state through a 
vessel having holes one-quarter inch in diameter, the metal 
being received in cold water deep enough to ensure the 
drops of metal being well cooled. This process is described 
as rendering the iron better adapted for conversion into 
steel than the iron manufactured in the ordinary way. 
These patents will at once be recognised as beariv 
upon Captain Uchatius’ process for making steel, patente 
in England in 1855, and described as a means of converting 
“ pig-iron into steel by subjecting the same when reduced in 
a granulated state in crucibles to the combined action of 
oxygen and fluxes.” Now we do not see how the granu- 
lation of the metal in water could be again claimed; but 
the merit of Captain Uchatius’ invention rests upon the 
fact that he appears to have em his idea into soy a 
practical and working form, and the knowledge or fact that 
the same idea was conceived by others before him is really 
no reason why such an invention as his should not be pro- 
tected, but is this according to our existing law ? 

There are, it must be confessed, many difficult questions 
presented to us in determining the claims of patentees, and, 
first of all, we must distinguish between the merit due to 
an individual for carrying out and bringing into practical 
operation any idea of his own, and the right he has in the 
present state of the law to claim protection for his invention. 
There can be no question that a mere suggestion, such as 
that granulating iron by pouring it into water, when not car- 
ried out practically, should not prevent anyone from patent- 
ing a process involving such idea; but the patent should 
undoubtedly be claimed for the peculiar mode adopted, and 
not for the principle, as it could never hold good in law. 
At the same time every protection should be given to pre- 
vent an inventor being deprived of the benefit of his 
invention from others using different means to accomplish 
the same object, and which have been suggested by what 
he has done. 

It is not enough to show that a thing has been proposed 
to be made in a certain way, or that one thing or several 
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things have been actually made in the way proposed, in 
order to set aside a patent taken for a bona fide invention, 
but it must be shown that the thing, or result of the pro- 
cess, has been sold and generally made public. In the same 
way, in order to invalidate a patent for a process recently 
claimed, it must be shown that the process has been 
publicly known and practised prior to the date of the patent. 

At the same time, therefore, that we most carnestly re- 
commend all intending patentces to study well the abstracts 
of specifications of patents bearing upon their inventions, 
we would not have them discouraged by finding processes 
or things described in old patents, unless they can also find 
that the said processes or things have been carried out, or 
manufactured in the way described. If they have not been 
80, then they should be careful not to claim the general 
process or thing, but the peculiar mode of carrying it out 
or making it, which will save them from any trouble in 
substantiating their rights. ‘The law as now administered 
is adequate to protect them from the effects of colourable 
imitations setting them aside. 

There are various other matters relating to the manufac- 
ture of iron which will be found, upon examining the ab- 
stracts of specifications, which appear to have been patented 
several times over ; amongst these may be mentioned mak- 
ing cast iron malleable after being formed into finished 
articles; also the use of squeezers, instead of hammers or 
rolls ; also, the purifying of iron by blasts of air or gas; 
also, the utilisation of the waste gases of the furnaces; 
also, puddling without re-melting ; also, for rolling tapered 
or wedge-formed iron ; as well as heating the blast of fur- 
naces, and using manganese in the manufacture of iron, 
There are several patents relating to all these matters, and 
it is difficult to discern their differences. Upon closer in- 
vestigation, however, it may turn out that the peculiar 
processes proposed differed one from the ether, and that 
the resemblance is more in name than in nature. At the 
same time it cannot be doubted that in the absence of very 
minute details of the processes proposed, a vast number of 
such patents must have been bad in law. 

It is most essential that liberty should be given to a pa- 
tentee to amend both the title and claims of his patent, 
and the facility for doing this is now much greater than 
formerly. 

We cannot, at the present time, enter further into this 
very interesting subject, but shall take an carly opportunity 
of continuing our remarks on the iron manufacture. We 
feel, however, more and more convinced that a mere study 
of the specifications of patents, although of the highest im- 
portance, is not in itself alone sufficient to give any idea of 
the real merits of an invention, or of the validity of a pa- 
tent obtained for it. 

COLLIERY EXPLOSIONS, 

Next to wars, carthquakes, avalanches, and shipwrecks, 
colliery explosions appear to hold rank amongst accidents 
producing the greatest seeritice of human life. In many 
senses, however, they are worse than all these, if not put 
together, at least taken separately. In a moment, without 
warning or means of escape for the miners, do these fearful 
catastrophes turn the homes of hundreds at oue time into 
abodes of sorrow and distress. With respect to the first 
three causes of violent death, one consideration renders 
them less appalling than those of shipwreck or mine explo- 
sions; namely, that they may be considered inevitable ; so 
long as human passions exist, or so long as certain parts of 
the carth remain the abode of men, so long must we expect 
the recurrence at long or short intervals of these life- 
sacrificing causes. 

With respect, however, to shipwrecks and mine explo- 
sions, the case is very different; these causes of death are, 
generally speaking, preventable; they are no more the 
necessary consequences of water-transit and mining, than 
they are of land-transit or ballooning. That any of these 
operations should be carried on for any great length of time 
without the oecurrence of an accident of some kind happen- 
ing to those engaged in them, is of course out of the ques- 
tion. There ever were and ever will be, amongst certain 
classes of men, some reckless to an extraordinary degree 
of their own safety. It must therefore be admitted that, 
under any circumstances, whatever the means taken to 
avoid accidents in carrying on those operations even requir- 
ing nothing more than the most ordinary degree of care, 
accidents will occasionally occur, which no forethought on 
the part of those having the care or direction of men can 
prevent. 

There are certain conditions, however, which must be 
fulfilled in carrying out any operations in safety, whether 
upon sea or land, in the bowels of the earth or in the air, 
which the employers of men, and they alone, are bound by 
every tie of humanity to fulfil, These condition: are 
various and of different degrees of importance, but we will 
allude to those only which are obviously of the very first 
consequence, We cannot traverse the ocean in safety with- 
out strong ships, carrying good compasses, good boats, good 
sails, and spare sails, or, if the vessels be propelled by 
steam machinery, strong machinery. Neither can we 
traverse the land in satety without a certain degree of 
strength in the carriages employed to conve y us, or 
without horses or engines in good condition, or the roads 
in tolerable order. Again, we cannot carry on mining a 
safety Without giving the miners plenty of fresh air, not 
only to breathe, but when gases are formed to dilute those 
gases, and a current strong enough to carry the vitiated 
air off. It is also obvious that where the roofing is liable 
to fall there should be no lack of material or good work- 
men, that walls or other supports may be erected as soon as 
necessary ; and again, all ropes or bands used should not 
only be strong enough to bear their respective strains with 
safety when they are new, but even after considerable 
wear, and, moreover, should never be allowed upon any 
pretext whatever to be used after being damaged, or as a 
* make-shift.”. Even with all these conditions fulfilled, 
and a great many more, safety cannot be ensured without 
due caution on the part of those travelling or mining, and 
knowledge and care in the captains, guards, drivers, and 
underviewers. 

No one can question the propriety of Parliamentary inter- 





ference to acertain extent in all such cases as those alluded 
to, for the purpose of compelling, under heavy penalties, the 
necessary attention to matters, the neglect of which places 
the lives of tens and even hundreds in imminent peril. 
It is not only necessary that Parliament should make 
laws but enforce them. It is, indeed, not enough that its 
interference should be as it were negative, that is, that it 
should enforce penalties upon those neglecting to fulfil the 
necessary conditions, in order to ensure safety, whether 
such penalty be in the form of compensation to those 
suffering, or whether it be by imprisonment or otherwise. 
We say this is not enough, but Parliament should actively 
interfere by not allowing, so far as it is possible to prevent 
it, any departure from those obviously necessary conditions 
for the safety of men when exposed to danger, and espe- 
cially where large numbers are concerned, and where 
superintendence, or rather occasional supervision, is quite 
practicable, 

Before proceeding to offer a few observations upon the late 
fearful explosion at Lundhill, followed a few days since by 
two others also causing loss of life, we are desirous of advert- 
ing to one or two very important considerations with re- 
spect to disasters at sea and accidents in mines. 

We feel quite sure that, owing to the fearful sacrifice of life 
which has resulted from those causes, from the time when 
ships were first used and mines worked, that many persons 
are settled in their belief that in those cases, at least, a great 
loss of life is quite unavoidable; that it results necessarily 
from the very nature of the work done. There are many 
who look to a certain number of deaths from shipwreck and 
mine explosions as they look for a certain number of deaths 
from old age, as resulting from something quite without the 
pale of our ability to prevent; and this feeling we believe 


-has so tenacious a hold upon a great many persons that 


after they have done a few of the most obvious things ne- 
cessary to enable men to live on board a vessel, or work in 
a mine under ordinary circumstances, they are content; 
make no provision for extraordinary occurrences, but 
satisfy themselves by saying that there are certain danger- 
ous occupations which men must engage in, and run the 
chances of the results. Now it is this theory of “ neces- 
sury danger” that we are desirous of combatting, fecling 
assured that no ordinary occupation in which men are en- 
gaged necessarily involves any great loss of human life, 
that is, if proper care be taken to prevent it. 

Grinding the constituents of gunpowder has generally 
been considered unavoidably dangerous; and so it is if a 
man does it with his nose over the materials ; but how docs 
the case stand when the mill is placed out in the middle of 
a field, and the motion given to it by shafting, as is now 
done in one of the Government factories? Here all danger 
ceases; the mill is never visited except at rest, and the 
person startingand stopping it, as wellas those feeding itand 
removing the finished powder, are as safe as those engaged 
in making bread. Now, with respect to coal mining, the 
same care in providing against accident, would ensure the 
same degree of safety. Whether a coal mine be a fiery 
one or not, yet as every coal mine emits jets or “ blowers” 
of gas, it would appear only a reasonable regulation that 
nothing but safety-lamps should be used; but instead of 
this, we find that naked lights are generally employed, ex- 
cept in fiery mines—mines which every day, and all day 
long, give out or “make” gas in considerable quantitics. 
As all coal gives out some gas, and as no one knows when 
the gus will come, or where it will come from, or what size 
the blowers may be when they do occur, it would seem 
reckless in the extreme to allow naked lights to be used in 
mines at all. Why, then, are they allowed ? Is it because 
a better light is obtainable, or because candles are cheaper 
than oil lamps, or is it because the men find their own 
candles, but the masters the lamps and oil—which makes 
the use of candles permitted at all, and permitted in places 
and at times in direct violation of those wholesome and 
necessary rules which have been laid down for the miners’ 
guidance ? This last-suggested cause looks to us 
nearest to the true one, but it is no doubt partly 
owing to so much better light being obtained from an 
uncovered light than from an ordinary safoty-lamp. 
This, however, is a thing easily remedied. Why should 
not the lamps be larger, even although a little more 
oil were consumed; or, if more convenient of the present 
size, Why not have two in place of one. The real fact is, 
we have no doubt, that lamps are a somewhat expensive 
item, that is, comparing it with other expenses, and so it is 
that lamps are not used. Where, then, does the fault lay, 
with the men or their masters? Surely with the latter. Did 
every collicry owner insist upon no lights entering the pits, 
except covered ones, no explosions would take place, ex- 
cept, indeed, it be in those extremely rare cases in which a 
sudden issue of gas induces a current strong enough to 
cause ignition through the wire gauze ; but even this, we 
think, is preventable by proper means. There is yet 
another point which cannot be too strongly insisted upon, 
and that is, the absolute necessity, if explosions are to be 
prevented, of the ventilating furnaces being so placed 
that the air from the pits cannot come into contact with 
them. We doubt not that many persons will find it diffi- 
cult to believe that in a great number of coal pits the ven- 
tilating furnaces are so arranged that the whole of the gas 
which is evolved from the coal, be it little or much, is 
allowed constantly to come into actual contact with the 
furnaces, instead of being led by separate channels, and 
turned into the air-shafts at a point altogether above the 





furnaces. 

Now, although from the evidence given in the case of the 
Lundhill explosion, there appears no proof of its having 
happened at the furnace, and it is supposed rather to have 
oceurred from a quantity of gas being suddenly evolved 
—from the falling of a portion of the roof in some part of 
the pit—and coming in contact with a naked light; 
yet if is extremely probable that the situation of the 
furnace may have led to the accident. 

It appears to us, then, that these two points should, of all 
others, be singled out for the interference of the Govern- 
ment Inspectors. First, that no naked lights should be 
used under any circumstances; and, secondly, that the 
vitiated air from the pits should not come in contact with 





the furnaces. We will admit that in many mines naked 
lights may be used for months and even years without an 
accident happening, but the day comes at last when a more 
than ordinary evolution of gas takes place, and an explo- 
sion is the consequence. It should be recollected that the 
gas evolved in coal mines requires nothing more than a 
mixture of from seven to nine times its volume of air to 
render it explosive, and the first flame such a mixture meets 
with, it explodes. There are almost sure to be some persons 
near every light, and they are the first to suffer; but then 
comes the after-damp, which, sweeping along narrow pas- 
sages, carries death with it to those whom it meets. 

In England, Wales, and Scotland, the number of violent 
deaths caused by mine accidents is in round numbers one 
thousand every year, and an analysis of the causes of death 
shows, in round numbers, that one-third of them arise from 
explosions ; one-third from falls of roof; and one-third 
from shaft and other accidents. Now the first of these 
would be wholly prevented by the constant use of lamps, 
an alteration in the furnace arrangements, and the prohibi- 
tion to use gunpowder, or else to fire it by electricity when 
the men are out of the way. The second class of accidents 
would be prevented by working the mines upon a different 
system to that usually adopted, but upon one which has 
been tried and found to answer, and one by which all the 
coal is obtained, instead of leaving 40, 50, and even 60 per 
cent. of it behind. The third class could be reduced at 
least one half by careful attention to the pit gear, and the 
small number of deaths that would occur if these several 
precautions were taken, would only be such as resulted 
from gross carelessness. Why, then, are we continually to 
hear of such frightful occurrences as that at Lundhill? 
Why are a thousand poor, ignorant, and unfortunate men 
to be annually sacrificed, when means exist for their safety ? 
The cause may be summed up in one word, that we put 
no sufficient value upon human life. The new Parlia- 
ment will surely bestir itself and appoint more Inspectors 
who will compel such alterations to be made in the work- 
ing of coal pits as the safety of the men employed and 
humanity demand. 


THE FARM LABOURERS OF THE MIDLAND COUNTIES, 


WE believe it impossible to find any class of men in this 
country whose condition is so hard, or so hopeless, as that 
of the farm labourers of the midland counties. They are 
the servants of men who regard them as necessary evils— 
who do all in their power to prevent the increase of their 
numbers, or the multiplication of their comforts ; and who 
grudge them the miscrable pittance which barely serves to 
keep body and soul together. Their life is one miserable 
blank. ‘Their days are worn out in monotonous and ex- 
hausting toil; and their nights are spent in miserable cot- 
tages crowded to excess in most cases, and surrounded by 
disgusting sights and pestiferous smells. 

The misery of their condition is to a large extent delibe- 
rately causcd and aggravated by their crucl taskmasters, 
whose greatest dread is the multiplication of labourers, lest 
this multiplication should lead to an increase in the poor- 
rates. ‘To prevent this the greatest care is taken in villages 
that no inerease shall take place in the number of labourers’ 
cottages. On the other hand, every possible opportunity is 
taken for their demolition. We could name large agricul- 
tural villages where there are not cottages enough for half 
the labourers, and where they have aight and morning to 
walk a distance of some miles to a ncighbouring town where 
only they can find habitations. Such a village is reckoned 
supremely happy ; and the tact of the selfish and short- 
sighted men who have secured this wholesale demolition of 
the labourers’ houses is praised as the highest exhibition of 
practical wisdom. Such places are free from the possibility 
of an increase of paupcrs. 

Sometimes, in spite of all the precautions that can be 
taken, the class of hinds does increase. The fear of aug- 
menting rates then goad the farmers to unusual sacrifices 
and expedients. A wholesale deportation of the supernu- 
meraries takes place to the nearest colony they can be 
induced to embark for—the cost of their passage being paid 
for out of a common purse raised in the district for the pur- 
pose. The possibility of employing the supcrnumeraries on 
farm improvements is never entertained, and the only 
anxicty is to gct quit of them in the easiest and most per- 
manent manner. 

The marriage of a young man who has spent all his carly 
life in annual service amongst the farmers of his native or 
the neighbouring villages is considered an act of unpardon- 
able impertinence, inasmuch as he then returns to “his 
parish,” and may ultimately be burdensome to it. After 
desperate struggles he may get his head into some miscrable 
little hole seareely fit for a pigstye, but he must prepare 
himself for a system of persecution intended to make him 
so wretched that his misery may deter others from doing 
the same thing. He will find the farmers to a man refuse 
him employment. They have previously discussed his case 
in a parish mecting, and have come to a unanimous deter- 
mination to starve him out if possible. His only chance is 
cither to go away as desired, or go to some distant place for 
employment. Thus, in addition to the toils of a life the 
most laborious, he must walk three, four, five, or even six 
miles morning and night to and from his employment. 

The condition of the unfortunate hind when he returns 
from a day’s work, in many cases aggravated in intensity 
by the long walk to and from his toil, from causes we have 
enumerated, is very wretched. He can have no home com- 
forts. His house is miserable, and, if he has a family, inde- 
eently crowded. His wife has probably been out at work 
all day to cke out his seanty carnings by washing or 
haring at the farmer's, so that his home is in the most 


cr 
neglected and comfortless condition. He has no chance of 
recreation or amusement, inasmuch as the village affords 


no opportunity for it. He has not education cnough to 
enable him to enjoy any mental pleasure. The springs 
of knowledge are scaled to him, and he is doomed to live 
and die in sottish ignorance, at last embruted by his expe- 
rience and the natural effects of his daily life. 

During the continuance of health and vigour he may 
lead the life we have sketched, but when old age or decline 
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ing strength overtake him even this is too much for him to 
hope for. He must then resort to the most ill paid and un- 
certain kinds of employment the district supplies, and drag 
out his weary life always at starvation point. There is a 
stage even lower than this, for when too infirm to be worth 
hiring for the most ill paid labour, he must then betake 
himself to labour on the roads, ever in the agricultural dis- 
tricts the final resort of the decaying and enfecbled 
labourer. It will be almost certain that he will be afilicted, 
in addition to the ordinary infirmities of old age, with some 
of that class of diseases incident to years of exposure to all 
weathers. At his best days he cannot atlord to cease 
working in only moderately wet weather. In our pro- 
verbially fickle climate he must unavoidably often have to 
encounter such weather. Even the hale condition of one 
possessed of all the robustness out-door life can bring is not 
proof against frequent days of labour in wet clothes. 
Rheumatic pains in some form or other are the lot of most, 
often violent enough to cause permanent lameness. The 
last touch of misery is thus given to a protracted life of the 
severest toil ; the decrepid and worn out labourer being 
obliged to hobble long distances to his road work when he 
is really only fit for superannuation. 

It may be alleged that this is a pieture of extremes. 
We can only reply that it is mainly a daguerreotype from 
the life in a village more than ordinarily favoured with a 
kind and bountiful landlord, who takes great interest in 
the moral and social condition of his tenantry and their 
workmen. We are convinced the picture is true to the life 
of most of the small agricultural villages of the district 
—that is substantially of the whole—as nearly all the Mid- 
land Counties at least are formed from little centres of this 
sort. 

We are prepared to admit that in some of the larger 
places there is a slight ameliorative movement at work. 
We visited such a village a short time ago, consisting of 
some thousand inhabitants. We found a recently opened 
news room, to which we duly obtained int We 





troduction. 
were amused to find Hodge, whose orthographic power 
certainly did not reach further than his own name, deep in 
the mysteries of the Times, which he thought the most 
wonderful of oracles. For some time we could not discover 
how it was that we could not get a peep at the said Times. 
It gradually oozed out, however, that the amiable farmers 
had agreed we should not have that pleasure till they had 
cach enjoyed it. One of their number intercepted the 
newsman—got the Times from him—and it was handed 
round to each of them ere it was allowed to touch the news- 
room table. 

Ve could not offer a more apt illustration of the igno- 
rant boorish selfishness of the class. ‘This is at the root of 
all the miserics we have described. The narrow vision and 
selfish perceptions of such imen cannot discover any com- 
munity of interest between themselves and their labourers 
that should enlist them in the promotion of the labourers’ 
comfort and welfare. Such selfishness is too short-sighted 
to discover the value of Jabour, and to lead them to foster 
and encourage it. The consequent lamentable waste of land 
is heart-rending. Whole districts are abandoned to the most 
miserable culture, the farmer and his men dragging along 
as their predecessors have done from time immemorial. 

There is, of course, a class of scientific farmers—a large 
too. To them we are accustomed to address our- 
selves, and we know they are all cager to avail themselves of 
all the helps which science can afford. Dut it is wholesome 
at the same time to remember what a large mass of immo- 
bility there is in secluded agricultural districts upon which 
no ray of science has yet shone, and whose greatest horror 
is of the “crankums” introduced by the “ gentlemen 
farmers.” Rustic wisdom has a long chapter of traditions 
of the follies and failures of these “ schcaming chaps, who 
are always trying some outlandish plan or other.” We 
have, however, great faith in work, and hope that we may 
yet contribute our mite of influence to imbue with scientific 
knowledge the great mass of agricultural intellect still 
lying torpid with the slumber of ages. 











class 


GROWTIT OF COTTON IN INDIA, 


Many of our readers wiil, doubtless, recollect having 


seen in the Exhibition of 1851, in Hyde-park, specimens of 


the agricaltural implements of our East Indian empire— 
implements, whose rudeness exemplified in a very charac- 
teristic manner the low state of mechanical science in con- 
nexion with that branch of indust The difference 
between the implements to which refer and those 
exhibited in our own department could scarcely have been 
eredited by the British furmer, had he not seen the very 
machinery which had been used by of Hin- 
dustan in the cultivation of their lan In other depart- 
inents of mechanical sc the Hindoo has made consi- 
derable progress, but in everything connect 
bandry he is yet far behind. 

What renders this backward state of 
the more to be rretted is the two-fold circum 
the great bulk of the population a 
agriculture, and that England ought 
produce of that agricu tha 
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the growers of them enjoy a a monopoly of our 
market. 

With regard to cotton, our ndence upon India is 
annually casing, owing to the increase of our popula- 


tion and t of the United States of America, together 
with the progress of things generally. And our Transatlan- 
tie cousins, alluded to in the preceeding paragraph, not only 
cnjoy a monopoly ef the growth of cotton and its com- 
merce in a raw or unmanufactured state, but they are 
also increasing their manufacturing industry in a ‘much 
greater degree than they are the growth of 
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plant itself, so that eventually they will 1ufacture the 
whole crop of cotton grown in the Union, tl leaving ou 
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to reecive from India their entire suppiv, or abide by the 
consequences of allowing themsclves to be supplanted by 
the more energetic enterprise of America. 


England, it will thus be secu, is, if possible, more deeply 
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interested in an increased growth of cotton in our Indian 
empire than that empire herself, and, therefore, she ought 
to exert every influence in her power to improve Hindus- 
tance agriculture, especially this branch of it. 

There is, then, in the growth of cotton, a fruitful field 
for both Indian and British enterprise and capital in Hin- 
dustan, and the opening up of her immense and fertile ter- 
ritory by railroads is obviously the first practical step to 
bring both to bear upon the successful improvement of her 
agriculture. Without railroads neither cotton nor any 
other product of her soil can be brought from the interior 
to the seca-board for shipment to England with profit, so 
that the native farmers have had no encouragement, 
hitherto, to grow an increased supply of cotton for export, 
while an oppresssive system of “ middle-men,” worse than 
Ireland ever experienced, has given little more inducement 
to improve the quality of what they have grown for home 
manufacture. But with railroads it will be otherwise, for 
then the larger the quantity and finer the quality of cotton 
grown, the cheaper can it be delivered at the seaboard for 
export to England, 

Next to railroads, works for irrigation and liquid manur- 
ing must rank as the principal agricultural improvements 
of India. With a proper supply of water to her soil, 
it were difficult to estimate her agricultural resources, and 
perhaps no territory of a similar extent enjoys equal facili- 
ties for successful irrigation, for almost the whole surplus 
rain which falls in the rainy season can be stored up 
in tanks and artificial lakes for applying in the dry season. 
And besides this, an unlimited supply from the Ifimalaya 
and other mountains is at the command of the hydraulic 
engineer for distribution over the country. i 

‘then follow fixed and portable steam engines for raising 
and applying water when it cannot be so applied by gravi- 
tation, improved means of transit for feeding railways, and 
imyoved agricultural machinery and implements generally 
for cultivating the soil, and preparing its produce for 
market. 

At present, when water cannot be taken out of rivers on 
the principle of gravitation, it is raised into water courses 
by means of oxen—farmers generally paying for the 
quantity they thus reecive ; y i 
bought on terms which would return STEAM IRRIGATION 
CoMPANIES ample interest for capital properly invested. 
And the ficld is not only open to companies possessing 
large capitals, but also to the enterprise of individuals with 
small capitals. Any enterprising and intelligent English 
agriculturist, for example, might profitably take two farms, 
in extent according to his means, the one on some clevated 
land, with a climate adapted for his constitution during the 
heat of summer, and the other on the low coantry, there 
being railway communication between them so as to afford 
him an opportunity of personally superintending both. On 
his highland farm he could grow wheat and all the other 
crops grown in England in abundance, and on his lowland 
farm cotton, sugar, rice, Kc. Sg.; and with Hindoo 
labourers instead of slaves, we venture to affirm his brother 
farmers of the New World would soon expericnee they had 
no longer a monopoly of our cotton and sugar markets. 
Were India once opened up with “ backbone and rib rail- 
ways,” as here contemplated, intelligent Mnglish farmers 
would have no difficulty in finding farms of all sizes to 
suit their capital where they could command the necessary 
supply of water which successful agriculture in such a 
climate requires, while improved means of transport to 
railway stations, and improved machinery and implements, 
would enable the native farmers at a distance to join in the 
march of progress with profit. 





“APRIL SHOWERS.” 
THE current month bids fair to maintain its usual charac- 
teristics, so full of promise to the agriculturist and all 
interested in the verdare that now begins to clothe the 
country. With the advance of the season the day is length- 
ening out. ‘Temperature is increasing at the carth’s sur- 
face, and consequently evaporation; but in the upper 
regions of the atmosphere sudden changes of temperature 
exist, hence the formation of clouds, the temperature being 
too low to hold water in solution. Evaporation from the 
carth’s surface, too, keeps down the temperature of the 
earth, by carrying off the calorie or heat received during 
the day ; hence the cool atmosphere of night. On reaching 
the middle regions of the atmosphere, where a lower tem- 
perature exists, this vapour gives off its latent heat, cle- 
vating the general temperature of that region, enabling it 
to carry a greater quantity of vapour, especially during the 
day. But durine night, in the absence of the sun, conden- 
sation increases, clouds become heavier and heavier, descend 
rand lower, until the air, 
porting them, cither du 
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‘The season is interesting to agriculturists in more re speets 
than one, owing to the numerous chemical and mechanical 
sticns involved, the more prominent of which is this :— 
Can Art, by chemical and mechanical means, reduce the 
different spring scasons toa more uniform degree of fe rtility ? 
The heat of the sun being uniform, can we, by steam, drain- 
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trol over the meteorological world? Experience informs 
us that the climate of our country, especially of some indi- 
vidual districts of it, has been greatly improved. ‘To what 
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In other words, the climate throughout the year is not 
only greatly improved, but vegetation in spring is from 
fourteen days to a month carlier, while results in harvest 
are still more favourable for the huasbandman. 

The calorific influence of the sun upon properly drained 
and cultivated land is very different from what it is on wet, 
undrained, and badly-cultivated land, as all undrained 
lands are; and the capacity of the former to absorb and 
retain rain is in a corresponding degree greater than the 
latter. 

When heavy clay land is undrained, it is consolidated in 
the bottom during the rains of winter; is full of water 
duri April in seasons like the present, especially the 
surface soil, which, unlike the bottom, is soft and loose 
like a sponge; while a large amount of every light shower 
that falls, if not the whole, is retained upon the surface 
cither in stagnant pools or in this spongy sarface-soil, and 
is only removed by evaporation ; consequently air, the best 
medium for communicating heat by circulation, is excluded 
from such a soil, while the heat is carried off by the extra 
evaporation arising from it. ‘The result of such a state of 
things need hardly be told, for in “dripping seasons” the 
land is kept too cold for vegetation, and the climate and 
showers more resembling those of February and March 
than April. 

On the contrary, in dry springs such lands soon become 
“burnt up,” parting with their surface water, baking in 
the sun, and becoming so consolidated and dry as to pre- 
vent plants sending their roots downwards or in any diree- 
tion in search of food. So long as such lands contain 
surface-water, evaporation carries off heat, so that plants 
cannot start growing for the want of heat, and by the time 
they receive it they are deprived of the necessary supply 
of moisture which a healthy vegetation requires. Eventu- 
ally less evaporation arises; the atmosphere of the carth’s 
surface becomes rarified; and instead of the soft, humid, 
south winds of April—cold, dry, casterly winds, resembling 
those of March, are expericneed, checking almost entirely 
the progress of vegetation. 

Again, the capacity of properly drained and cultivated 
land to absorb and retain moisture is much greater than un- 
drained land, especially in seasons when only occasional 
heavy showers fall; as in the former case the whole or prin- 
cipal amount of a shower is swallowed up and retained by 
the greater porosity of such a soil, and the quantity of de- 
caying vegetable matter which it contains—matter whose 
affinity for water is great; whereas in the latter.case the 
principal amount of the shower, if heavy, not unfrequently 
runs off the surface, especially on lands of considerable in- 
clination. Drained lands are thus not only dricr in wet 
seasons than undrained, but they are also moister in dry 
seasons ; and this latter quality admits of the application 
of liquid manure or of watering, so that plants may not 
only receive, at all times, a sufliciency of moisture below 
ground by artificial means, but the atmosphere also may be 
kept in a proper state of humidity for their healthy growth 
above ground—both conditions being necessary to secure a 
plentiful harvest. 

What influence liquid manuring would have upon the 
atmosphere of a dry spring, were the practice generally 
carried out throughout this country and the adjoining 
states of Europe, is a question which must be left for the 
experience of the future to solve. There cannot bea doubt, 
however, that were the ground kept at a uniform degree of 
moisture by art, it would have a tendency to produce a 
nearcr approach to cquality of meteorological phenomena 
than now exists; and as it is plain that this is the result 
which a successful and general system of liquid manuring 
would produce, the conclusion is obvious. 















IRON SMELTING IN AUSTRALIA, 
(From the South A lien Register, Jan, 26.) 


PossesstnG, as we do, in South Australia, ores of iron, of ex- 
traordinary richness, and capable of being converted into metal 
of the finest quality, and having the advantage also of abundance 
of fuel of the kind adapted for the production of the best iron, 
it is certain that the manufacture of iron would long ere this 
period of our history have formed a prominent branch of our 
industrial operations but for the expensive character of the 
labour which the various processes of the manufactue require, 
That bas been an insuperable obstacle to the profitable use of 
the treasures which nature has prodigally strewed at our feet. 
The cost of labour alone has hitherto rendered it convenient to 
import material which, under other circumstances, we might 
have produced in abundance of equal if not of superior quality 
vithin our own boundaries. If, however, the process recently 
patented by Mr, Bessemer, to which we have before called 
attention, should prove as valuable as it is expected to prove, 
and if, especially, so great a saving of labour can be effected by 
it as appears to be the case, we may reasonably hope that the 
only obstacle to the profitable manufacture of iron in the colony 
is at length removed. Henceforward we may expect to add to 
our industrial occupations a most valuable manufacture, one 
which will not only furnish employment to a class of labourers 
hitherto useless here, but which will also facilitate most materi- 
ally the operations and diminish the cost of other industrial 
processes, At this particular juncture of our history no scientific 
discovery could have been more serviceable. The demand for 
iron will be immensely increased here by the system of road- 
making tv which all our leading politicians are favourably 
inclined, viz., that of railways. Indeed, if it be found that our 
iron ores can be cheaply smelted and profitably manufactured in 
the colony, the que stion of the comparative merits of iron and 
macadamised roads will be to a great extent decided, 

It is needless, as it would be impossible within reasonable 
limits, to point out all the benefits which the power of convert- 
ing our ores into iron more cheaply than we can procure that 
metal from extraneous sources would confer upon this com- 
munity. So obvious are they that it is a source of some suprige 
no steps have been taken to ascertain whether Bessemer’s 
! would give us that power. The subject has excited 
attention, however; and as one result of that attention, an 
appeal has been made to the Government to resuscitate the 
commission which was issued during Sir Henry Young's admi- 
nistration to ascertain the practicability of smelting our iron ores, 


















The appeal has been made Ly Mr. MDermott, in a letter 
addressed to the chief seer Mr. M‘Dermott ha kindly 
favoured us with a copy of his letter, together with the reply 


of the chicf secretary, which we subjoin :-— 


“ Adelaide, January 22, 1857, 





“Sir—Tho probability of an extension of railways and water: 
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works in this province requiring an enormous quantity of iron, 
and the possibility of that metal being manufactured here, has 
occupied my attention for some time; but having no practical 
knowledge, I attached little value to my own opinions on the 
subject. During my recent visit, however, to the smelting works 
at Kooringa, Apoinga, and Kapunda, I conversed on the subject 
at considerable length with the managers of those establishments, 
Messrs, Motley, Thomas, and Jones, who all appeared to be 
of opinion that, owing to the richness of our iron ores, averaging 
from 50 to 70 per cent., and consisting chiefly of oxides and 
carbonates, which are most tractable in course of fusion, a 
superior metal might now be produced here with profit in 
favourable localities. Ores of 30 per cent. are considered rich 
in England. 

“Mr. Motley states that he has been employed from an early 
age at his father’s iron smelting works, and professes to under- 
stand the business thoroughly, He thinks that by adopting the 
new process patented by Mr. Bessemer a very large saving in 
the cost of iron rails and water-pipes manufactured here might 
be effected. I send you a small specimen of iron smelted from 
the ore while I remained at the works. He also informed me 
that a rolling-machine and engine complete, for making iron 
rails, could be shipped in England for about £4,000. 

“Should the Government consider this matter deserving their 
attention, I respectfully submit for consideration whether its 
importance would not justify the revival of the commission 
issued by Sir H. Young, to take evidence and thoroughly inves- 
tigate the subject, and to report thereon. 

“Should this commission think the general question practic- 
able, the reported establishment of the Fitzroy Iron Works at 
Bathurst in New South Wales, if correct, being an encouraging 
fact, its attention might be drawn to some of the following 
details : 

“The appointment of an accredited apecial agent in England, 
to make all necessary arrangements in that country. 

“The services of an intelligent and efficient manager, or iron- 
master, qualified to use Bessemer’s patent, with foreman, staff 
of iron smelters, and miners for raising iron ore, should be 
secured, and provided with a passage to this country by the 
Emigration Commissioners, to be engaged for a term of three 
years, at colonial wages, 

“All machinery, models, and other necessary tools and 
materials for making iron rails and water-pipes, &c., together 
with plans and specifications for erecting hot blast and other 
requisite furnaces, should be shipped for this country on account 
of the Commissioner of Public Works, 

“Should the practical value of Mr. Bessemer’s patent have 
been proved, arrangements should be made with that gentleman 
for its use in this country, his charge in England being, as I 
understand, 10s, per ton. 

“The works and machinery, being erected at the cost of 
Government, might be rented to the ironmaster at a charge of 
5 per cent. on the amount expended ; or they might be sold to 
that person, and payment received gradually in iron rails, pipes, 
&e., at fixed prices. The former mode might be preferable, as 
leaving the control of the works in the hands of Government. 

“The commissioners should ascertain the supply, character, 
quality, and locality of the iron ores of the province; and 
whether sufficient wood, fuel, lime, water, &c., is found in its 
neighbourhood ; also the distance of land carriage from Adelaide 

or the port. 

“1 understand that rich iron ore, lime, and fuel abound at 
Yorke’s Peninsula, opposite the lightship, with deep water and 
safe anchorage. 

“The manager, being furnished with a copy of the evidence 
taken by the commission, indicating the locality and quality of 
the ore, supply of fuel, lime, &c., and price of labour, might be 
in a position to contract for the delivery of the rails, pipes, &e, 
required, at fixed prices, 

“The expenditure within the province of the large amount 
required for the contemplated purchase of iron rails, pipes, €., 
would give a great impulse to its trade and prosperity, and afford 
employment for a large number of persons. The erection of 
such works would render the Government independent of foreign 
supply for such materials ; and the establishment of a valuable 
manufacture would be a great benefit conferred on the com- 
munity, In submitting this communication for your considera- 
tion, I have only to add that, should it lead to any practical 
result, it will afford me sincere pleasure.—I have, &c., 

“M. M‘Dernorr. 

“To the Hon, the Chief Secretary, &c., Adelaide.” 


“Chief Secretary's Office, Adelaide, Jan. 23, 1857. 

“Sir,—I have the honour to inform you that the Chief 
Secretary, to whom I this day submitted your letter of yester- 
day's date, considers your suggestions relative to the manufacture 
of iron in this colony to be highly interesting, and directs me to 
say that they will meet with careful consideration. I am, 
however, to observe that this is a matter in which no practical 
steps can be taken without parliamentary sanction, as there are 
at present no funds at the disposal of Government for the work- 
ing of a commission as proposed by you. It is further to be 
remarked that the orders for all the materials for the railways 
alveady sanctioned have already been supplied, and that the 
order for water pipes cannot be delayed until the establishment 
of a foundry in this colony —I have, &e., 

“Orrver K. Ricnarpson, Under-Secretary. 

“To M. MDermott, Esq., Adelaide.” 

While the Chief Secretary acknowledges the full importance 
of the subject, it will be seen that he feels unable to do anyching 
without parliamentary sanction. This is a matter of course, but 
it is a deficiency which it will be easy to supply. The subject 
will doubtless engage the early attention of the new Parliament, 
and to that tribunal it may be for the present referred. 


THE PASSENGER TRAFFIC FROM AUSTALIA. 
(Frou the Sudney Morning Hevald of Feb. 10.) 
A FINER vessel than the Simla never graced the harbour of Port 
Jackson, yet she will take her departure to-morrow with a mere 
handful of passengers. The Oneida was no better patronised. 
She left Melbourne with 65 passengers and 10,000 ounces of gold, 
this was the total Australian freightage, unless some solitary 
passenger was picked up during the coaling at King George's 
sound, Of this number only 43 were booked to Southampton, 
or Malta, the remainder stopping short at intermediate stations. 
Sixty-five passengers for a splendid vessel of over 2,000 tons ! 
Why, the crew alone would muster double that number. The 
passage money received would not pay for the coals, to say 
nothing of stores, wages, expenses of wear and tear, or interest 
on cost of the vessel, It is quite clear that this cannot pay. 


Not even the postal subsidy, heavy as it is, will compensate for 
such a loss. 

The scanty patronage given hitherto to the vessels of the 
European and Australian Mail Company does not arise from the 
fact that there is but little passenger traffic between the mother- 








country and these colonies. There is a very large passenger 
traffic, both outwards and homewards. A glance at the shipping 
columns of the colonial journals will show this in a moment, but 
the passengers choose other vessels and other routes, less com- 
modious, but more economical. It is the high rate of passage 
money charged for the overland voyage, that makes travelling 
by it impossible for the great bulk of passengers. 

The voyage to England by way of Cape Horn is not a pleasant 
one. Nobody who has journeyed that way once has any especial 
desire to repeat the experiment. ‘The first part of the voyage is 
cold, miserable and cheerless, especially to one just quitting the 
warm and sunny plains of Australia. Any other way home would 
be preferred by a returning colonist, if equally economical. But 
all the sailing ships, and latterly all the screw steamships, go 
home by the Horn, because the winds are usually favourable. 
The great bulk of the passengers, therefore, go that way. The 
overland route offers the advantages of a speedy trip, and the 
maximum of comfort possible on shipboard, but the price 
charged is such as to prevent all but a few from availing them- 
selves of these advantages, The company charge £200 for a best 
cabin, and £145 for a share of one. To a colonist returning to 
England with his family this makes a serious sum, and is about 
double what he will have to give in a sailing vessel. If the richer 
classes fight shy of such heavy charges, the less wealthy are of 
course unable tu meet them. Those who may be in possession 
of moderate incomes, but who, finding that they can leave their 
affairs in safe hands, wish to pay a visit to the mother-country, 
cannot of course entertain the idea of travelling home by a route 
the expenses of which, for the whole family, would go far to 
swamp a year’s income at starting. It is a popular notion in 
England that those who return from Australia are only the 
lucky rich, who have made large fortunes. But this is quite a 
delusion. To show that it is so, it will be quite enough to instance 
two of the recent departures. The Royal Charter took home 
233 passengers, not all rich, for 58 went in the second cabin, and 
143 in the third cabin. The Anglesea, a favourite Blackwall 
liner, took away from Melbourne 185 passengers, of which only 
nineteen were in the cabin, the rest being all steerage passengers. 
It is plain, therefore, that there is a large passenger traffic from 
Australia to England of that class to whom a few pounds is an 
object, and who will submit to inconvenience and loss of time 
in order to effect a small saving. 

If it is worth while at all to employ ships of two thousand 
tons burden to run between Sydney and Suez, it is worth while 
to try and fill them—to get the maximum utility out of them— 
to adapt them so exactly to the requirements of the trade that 
they should be well freighted each trip to and fro. There is no 
reason why it should not be so. The expense of maintaining a 
fleet of large steamships is no doubt great, but yet wherever 
there is enough to give them full employment, large vessels can 
be worked at a proportionately less expense than smaller ones. 
And there is a passenger trade between Engiand and Australia 
quite large enough to give ample employment to the vessels of 
the European and Australian Mail Company, if the trade could 
only be attracted to them. And if these vessels were regularly 
filled, the line would pay handsomely, heavy as its necessary 
expenses are. 

it may perhaps be said that this is a matter which concerns 
the company much more than it concerns the colonist. But it 
is not so; it equally concerns both. It is to the advantage of 
Australia that the company should find their undertaking profi- 
table. If the company should prove a failure the mail service 
will be again deranged, and enterprise in this direction discou- 
raged. In all trades—the carrying trade as well as others—it is 
the best when those who serve as well as those who are served 
mutually reap advantage Therecan be no such thing in com- 
merce as a continuous one-sided benefit. A country is never so 
badly served as when those who trade with it find the business 
a dangerous or unprofitable speculation—never so well served 
as when those who are engaged in the task find it to be their inter- 
est to pay attention to it. For the sake of Australia, therefore, we 
are anxious to see the Mail Company prosperous. Its con- 
ductors are said to be shrewd men of business, They must 
quickly see how the matter stands, and we can hardly doubt 
that they will see the expediency of such a prompt and tho- 
rough revision of their present tariff as will give them the con- 
trol of the passenger and gold-carrying trade, instead of, as at 
present, excluding them from it. 

The completion of the Cairo and Suez Railroad is a matter of 

sat importance in reference to their future arrangements, and 
it is their interest to urge forward the work as fast as possible. 
With that finished, the overland route might, in the absence of 
any service by way of Panama, alinost monopolise the trade, so 
far as passengers and light freight are concerned. 


THE GREAT COMET. 

Tue following letter has been communicated by the eminent 
German astronomer, Von Littrow, to the Vienna Gazette :— 

“Inquiries have been so often made of late about the great 
comet, the arrival of which has been expected, that we think it 
desirable to state briefly the actual state of the case. About 
the middle of the last century observers first perceived the 
resemblance between the orbit of the comet of 1264 and of 
that of 1556, and began to conjecture that they were, in fact, 
one and the same body, which accordingly might be expected to 
appear every 300 years. Calculations subsequently made 
confirmed this view, but, owing tothe extremely defective ob- 
servations made, those imperfect data which we have received 
concerning those two comets could serve only as a ground for 
conjecture. The whole question was sinking into oblivion, till 
the undersigned happened to discover last year three new 
sources of information respecting the comet of 1556, which, 
considering their date, contained definitions unusually clear and 
perfect. The undersigned, however, ventured even at that time 
to state his opinion that, valuable as this discovery was in itself, 
and serviceable as it would be for the recognition of that 
cometary body in case of its reappearance, there was little or no 
ground for a prediction beforehand. Several astronomers, 
however, in consequence of these fresh sources being opened to 
them, were induced to investigate the subject anew. M. Hoek, 
at Leyden, obtained some results most unfavourable to the 
supposed identity of these comets of 1264 and 1556; and Signor 
Carlini, at Milan, likewise started some doubts not easily to be 
solved ; but, on the other hand, M. Valz, at Marseilles, disputes 
Hoek’s views, and finds the return of the comet probable. 
Professor Hind, in London, is also of opinion from these fresh 
data that the original conjectures are corroborated, and it would be 
excessively difficult to say which of these antagonistic opinions 
is the correct one; whether the decision incline this way or that 
way must depend entirely upon rather arbitrary explanations of 
the old authors; and only this is certain, that it is possible, 
although it is anything but certain, that we may see the comet 
between the present year of 1857 and that of 1860. The greatest 
astronomical authority of this century, Gauss of Gottingen, has 
always been of this opinion. Hitherto, therefore, so far as the 





matter has publicly transpired, the whole subject would be 
reduced to a little useless talk and expectations permaturely 
excited. But recently a certain individual, having nothing better 
to do, thought proper to invest it with renewed interest by giving 
out, absurdly enough, that the comet would reappear on a 
certain day—the 13th June this year—and, at the same time, he 
connected the event with some piquant predictions about the 
destruction of the world, and the like. Unfortunately, our 
nineteenth century, notwithstanding its much-vaunted enlighten- 
ment, still contains a great deal of soil only too favourable for 
the growth of such seed. The false prophet has found credulous 
listeners, and, what is yet worse, called forth unbidden com- 
forters. Now upon this last-mentioned question let us remark 
in a few words, that from facts which fortunately render the 
vacillating arguments of the physicist Babinet quite superfluous, 
in its irrefutably certain that the matter of which comets consist 
forms an extremely loose texture, that comets are in reality not 
coherent masses, but mere agglomerations of small corpuscules, 
separated from one another by large interstices. High)y im- 
probable as it is, because it could only take place by a concurrence 
of circumstances hardly cunceivable, that a collision of the 
earth and the nucleus of a comet should ensue, such an event, 
far from entailing destruction on this world, could only be com- 
pared at the most with the fallof a meteor, and in its effects 
would barely equal those produced by our thunder storms and 
hurricanes. A mere passing of the earth through the luminous 
appendages of one of these bodies, which it is true might more 
easily happen, would be unattended by any injurious con- 
sequences, since the matter of which comets consist is not 
coherent substance, nor is it even anatmosphere such as we 
could not inhale. With regard to the comet of 1556, its orbit is 
so situated that it cannot approach the earth within some five mil- 
lions of miles, and therefore in its nearest possible advance would 
still be about nineteen times more remote than the moon. It 
is, to say the least of it, a waste of words, if it be not practising 
upon the credulity of ignorant people, to attribute to this most 
innocent among the innocent heavenly bodies evil designs of 
any sort against this earth of ours. Incredible as it may appear, 
we hear it from too trustworthy a source not to believe it, that 
in Austria, too, the country folks, in expectation of what is to 
happen, have ceased to till their fields, and are wasting their 
time inidleness. Such a delusion might provoke a smile if it 
were not too lamentable. Whatever the use of comets may be 
in the universe, assuredly it is not that of liberating us men 
from the care of the future. Besides, a man must be very young 
who has not already outlived without injury many similar 
destructions of the world. To conclude, I take this opportunity 
of mentioning, by way of correcting some reports in the journals 
that the comet recently discovered by Professor d’Arrestat Leipsic, 
and which is now visible, is an entirely different body from the 
comet of 1556—that the Emperor Charles V., long before the 
appearance of that comet in 1556, had taken the resolution of 
abdicating his crown, and that the very rumour of his doing so 
was craftily taken advantage of by the astrologers of that time 
to connect the expected event with the comet. It is natural that 
inquiries should have been made upon the appearance of every 
comet during the last few years, in order to see whether it had 
anything in common with that of 1556, but in no one instance 
as yet has any sufficient proof of its identity been perceived.” 








THE ADULTERATION OF BREAD. 
At a meeting of the Board of Works for the Holborn District, 
held the 16th of March, 1857, the following report of the 
Medical Officer of Health was read, and ordered to be printed 
for general circulation among the inhabitants of the district. 
8. W. Hopwoop, Clerk to the Board. 
“To the Board of Works, Holborn District. 

“Gentlemen,—Since the date of my appointment I have 
constantly visited the markets and shops where fish, meat, 
vegetables, and fruit are exposed for sale, and have also directed 
the inspector to visit the public streets and markets, especially 
Leather-lane, on Saturday nights, where such things are sold, 
and, as you are aware, in several instances, food of an improper 
kind has been detected and seized. My attention has also been 
directed to the adulteration of various articles of food sold in 
this district. It is manufactured articles alone that admit of 
adulteration, and especially demand my interference. The 
quality, good or bad, of those provisions which are sold in their 
‘raw’ or original condition is sufficiently apparent to enable the 
public to protect themselves. Adulterations may be divided 
into two classes—the one, such as mixing chicory with coffee, is 
a commercial fraud; the other, such as colouring pickles with 
salts of copper, is a crime. 

“It is with the latter class alone, as injurious to health, that 
a health officer is concerned. Of all manufactured articles of 
diet bread is the most important, consequently it has claimed 
my earnest attention. On analysing numerous samples of that 
article purchased of different bakers in the district, I have 
generally found them more oy less adulterated with alum ; in 
other respects the article has proved good and wholesome. 
Notwithstanding that the law (37th George III. cap. 98, sec. 21) 
prohibits under a penalty the use of alum in the manufacture of 
bread, it is admitted, even by bakers themselves, to be so used 
under the name of ‘ stuff.’ I am satisfied that this sophistication 
has been practised with the most innocent intentions, The 
bakers believe the portion of alum mixed with the bread to be 
quite harmless; to a certain extent it is a commercial fraud, 
though it is a great convenience in the manufacture, and 
improves the quality of the bread in certain respects which the 
public appear to value. If it be perfectly harmless I conceive 
we have no right whatever to interfere in the matter. However, 
it is my deliberate opinion that, although alum is not a poison, 
yet that its use in the manufacture of bread is injurious to 
health, and concurs indirectly with other things in increasing 
the mortality, especially of young children, the staple article of 
whose dietary is bread. 

“The more effectually to discountenance this practice I will 
briefly detail some of the grounds whereon this opinion is 
founded. 

“The well-known medicinal effect of alum is to confine the 
bowels. It is also well known that small doses of alum 
repeated for a considerable time will produce at first eostiveness, 
afterwards great irregularity of the bowels —that is to say, 
alternations of costiveness and looseness, and at length con- 
tinued looseness with ulceration. The quantity of alum which 
I have generally met with in bread has been in the proportion 
of from half a drachm to one drachm in the 4 Ib. loaf ; so that 
the man who consumes half a loaf a-day swallows every 24 
hours from 15 to 30 grains of alum. Now, it is found that even 
12 grains per diem, taken by a healthy adult, will produce con- 
stipation Its effects on children would, of course, be greater 
than on adults ; a smaller quantity would suffice to produce the 
diarrhea and dysentric symptoms, and they would appear 
sooner. Alum enters into chemical combination with the 
gluten of the flour, therefore I admit that its effects in bread are 
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less active and injurious than when administered in its pure 
state. I have little hesitation, however, in assigning this im- 
purity in the bread as the chief cause of the frequent consti- 
pation, headaches, liver derangements, &c., of those who are 
dependent on bakers for their bread. The fatal diarrhoea of 
infants under three years of age may also have arisen from, or 
have been aggravated by, this cause. 

“As this adulteration has been practised for a very great 
length of time, I cannot recommend the adoption of auy harsh 
measures for its supression ; I would suggest that all bakers in 
the district should be cautioned against it. If any flagrant case 
occurs where the injury to health is clearly made out, I shall 
feel it to be my duty to advise your board to take the necessary 

ings to prevent its recurrence. 

“ When the bakers are duly informed of this opinion, I am in : 
hopes that they will of their own accord cease to use alum in 
making bread. The bakers’ plea at present is that it is harmless, 
that the public ‘ like it,’ and ‘will have it.’ So that the more 
effectually to put down an adulteration which is injurious to 
health the public on their part should cease to set so high a 
value on those qualities in a loaf which alum is used to produce. 

“ The following particulars will, I trust, enable the purchaser 
to distinguish a loaf that does not contain alum from one which 
does :— 

“ Alum increases the whiteness and firmness of the bread | 
made from inferior flour, and thereby causes it to resemble 
bread made from the very best flour. The qualities which alum 
imparts to a loaf are very unimportant, having reference merely 
to the appearance, ‘ lightness,’ neatness of shape, &c. 

“The chemical action of alum on moistened flour is ana- 
logous to tanning, and destroys in a considerable degree its 
nutritiveness. It converts the gluten (the most nutritious portion) 
of the flour into a kind of tough tenacious ‘ wash leather,’ which 
is difficult of digestion, This gives the dough a tenacity and 
firmness, enabling it to retain the thousand of little air bubbles 
(given off by the yeast) which constitutes the ‘ lightness’ or 
spongy porous character of the bread. Hence, flour that will 
not ‘rise’ may be made to do so by means of alum. Another 
object in the use of alum is that it preserves the upright form 
of the loaves and prevents them from adhering firmly together, 
thereby enabling the baker to separate them more readily on 
their removal from the oven—the ‘batch parts clean,’ as the | 
expression is, without tearing. An unalumed loaf is, with a | 
little practice, distinguishable from an alumed one by its | 





appearance alone, it is wanting in all those peculiarities which I 
have mentioned as the effects of alum, it is not so bulky, nor so 
symmetrical in its shape, its sides are roughened and torn in being | 
separated from the batch. Unalumed bread ‘ bites short,’ alumed | 
bread ‘ bites tough,’ and the rough, sour taste of alum is slightly 
perceptible in it. The most marked contrast, however, is | 
apparent in ‘crumbling,’ when a day or two old; unalumed | 
bread crumbles with the greatest facility by rubbing it between 
the hands, whereas alumed bread, however old, ‘ crumbles’ with 
difficulty. In the same way alum renders the new loaf less liable 
to crumble when cut. 

“These, then, are the qualities and appearances in aloaf which | 
T recommend the purchaser to disregard. I am not prepared to | 
say that these points can be fully relied on as tests for the 
presence of alum; chemical tests alone can justify one in 
declaring positively that a loaf of bread contains alum. 

“T have the honour to be, Gentlemen, 
“Your obedient servant, 
“Septimus Gipson, M.D., Cantab., 
“Medical Officer of Health. 
“33, Finsbury—square, March 16.” 
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Grants of Provisional Protection for Six Months. 

676. James Densy Lex, Shipley, Bradford, and James Crastrex, Windhill, 
Calverley, Yorkshire, “ Improvements in power looms.” 

678. WiLLIAM TyTHERLEIGH, Birmingham, ** Improvements in the manu- | 
facture of bullets and shot.” 

682. Epwarp Cook and James Stokes, Birmingham, “ Improvements in cer- | 
tain parts of metallic bedsteads.” | 

684. FaxDERICK Simpson, Kedhill, Reigate, “‘ An improved mode of forming 
a screw in the necks of bottles, jars, and other similar vessels,” 

686. Cant Heinricu Junius WiLneM MAXIMILIAN LIEBMANN, Fartown, 
Huddersfield, Yorkshire, ‘‘ Improvements in the purification of water, and 
_ preparation of materials requisite for the process,”"—A communica- 

ion. 

688. WiLLIAM EDWARD Newton, Chancery-lane, London, ‘‘ Certain improve- 
— in steering apparatus for ships and other vessels.”—A communica- 

ion. 
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817. Joun RKoskrt Jounson, Stanbrook Cottages, Hammersmith.—Dated 


| 861. Samutn Cont, Spring-gardens, London,—Dated 12th April, 1854. 





mowing and reaping hines.”—A ication from William Thom- 
son, of Canton, Illinois, United States. 

738. Henry Martin, County Lunatic Asylum, Hanwell, Middlesex, “ Im- 
P nts in ay for the supply of water to steam boilers.” 

740. JuLEs Mors, Rue de YEchiquier, Paris, ‘‘ Improvements in warming 
and ventilating.” 

742. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘ Improvements 
in app for splitti leather, in order to manufacture tubes, 
—_ and other articles."—A communication.—Petitions recorded 16th 
March, 1857. 

843. Urtan Laxg, Regency-square, Brighton, ‘An improvement in the 
transmission of motive power.” 

845. WiLuiAm Tuomas CLark, Cottage-place, City-road, St. Luke's, London, 
“ A portable metallic s; mattrass.” 

847. Domrsico Tomasini, Great Coram-street, London, “Improvements in 
the construction of easy chairs and chamber commodes.”” 

849. Auaustus FrepERIcK BuTLEer, Ceylon, * Improvements in machinery 
for pulping coffee.” 

851. Jason J. Pauwer, New York, United States, “Improvements in the 
construction of steam boilers.” 

853. Grorex Wurtz, Port Glasgow, Renfrewshire, N. B., “ Improvements 
in weaving.” —Pelitions recorded 26th March, 1857. 

855. Emi Von Lowenstetx, New-street, Bishopsgate-street, London, ‘“ Im- 
provements in the construction of ovens for the manufacture of coke.” 
85¥. Groree SuapeN and Jonas Brieas, Bradford, Yorkshire, ‘* lmproved 

machinery for weaving checks or figured fabrics.” 

861. CHARLES MARTIN, Castle-street, Reading, Berkshire, “ Improvements 
in working signal apparatus ou railways.” 

863. WitLiaAM Ross, Glasgow, Lanarkshire, N. B., ‘‘ Improvements in appa- 
ratus for regulating the passage of fluids.”—Vetitions recorded 27th March, 
1857. 

867. Epwarp Buackerr Beaumont, Woodhall, Barnsley, Yorkshire, ‘* Im- 
provements in lamps and apparatus used in coal mines.” . 

869. HivpoLyTe BeNxigN& Gikankd, Paris, France, ** Improvements in insulat- 
ing telegraphic wires or conductors, and in apparatus for stretching such 
wires.” 

871. Joun James Russe_t, Wednesbury, Staffordshire, ‘‘ Improvements in 
the manufacture of metal tubes."”—/etitions recorded 28th March, 1857. 
873. AgTHUR NEILD and NatuanieL BuckLey Sutcuirre, Ashton-under- 
Lyne, L hire, ** I iF ts in treating or cleansing certain descrip- 

tions of cotton waste. ; 

875. Davin Jack, Glasgow, Lanarkshire, N. B., ‘‘ Improvements in washing 
or cleansing textile tabrics and materials.” 

77. Wittiam Cuiips, jun., Brighton, Sussex, “‘ Improvements in the con- 
struction of expansible boxes, cases, and tacles.” 

879. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Laprovements 
in warming and ventilating apartments.”—A communication from Daniel 
Leasure, of Newcastle, Pennsylvania, United States, 

881. Artiur Graxogr, High Holborn, London, ‘An improved manufac- 
ture of safety envelope.” — Petitions recorded 30th March, 1357. ; 
885. Joun CaMrBELL Evans, South Lambeth, Loudon, * Improvements in 

railway rolling stock.” 

887. Samuxs. Jabez Goopr, Aston, near Birmingham, “ An improvement or 
improvements in depositing metallic alloys by electricity.” 

889, Geonee LaupEr and Tuomas IngLanD, Dunfermline, Fifeshire, N. B., 
“ Improvements in the manufacture of brine to be used in the manufacture 
of salt.” 

891. Joun GrauaM, Ann-street, Devonport-street, Commercial-road East, 
London, *‘ An improved steering apparatus,” 

893. ANGUISH Honour AuGustus Durant, Conservative Club, St. James's, 
London, ‘Certain imy ts in ib "—Petitions recorded 31st 
March, 1857. 

















Inventions Protected for Six Months by the Deposit of a 
Complete 2. 

898. Ricuarp Eean Lex, Giltspur-street, London, ‘‘A portable printing 
apparatus, adapted alike for moveable type, lithography, and copper- 
plate.” —D. ited and ded Ist April, 1857. 

962. GILBEKT BURRINGTON, Chudleigh, Devonshire, ‘‘Making the stop fun- 
nel for the prevention of waste of liquids whilst bottling or transferring 
them from one vessel to another.”— Deposited ded 6th April, 
1857. 











Patents on which the Stamp Duty of £50 has been Paid. 
814. Joun Rankry, Liverpool,—Dated 7th April, 1854. 


7th April, 1854. 


923. Aime BLAVIER, Boulevard Mont Parnasse, Paris,— Dated 21st April, 
1854. 
843. Zacnanian Rounp, Dudley, Worcestershire.— Dated 11th April, 1854. 
$45. Epwarp Lavénper, Princes-road, Bermondsey.—Dated 11th April, 
r 


850. Tuomas SCHOFIELD Wurtworts, Salford, Lancashire.—Dated 11th 
April, 1854. ‘ 
859, WiLLIAM CoLTMAN, High-street, Leicester.—Dated 12th April, 1854. 





Notices to Proceed. 

2369, Juin Denis, Queenhithe, London, *‘ Improvements in apparatus for 
corking and uncorking bottles without leaving any air between the liquid 
and the cork.—A communication.— Vetition recorded 3rd December, 1356 

2992. Hern Oopen and Henny Hineert, Salford, Lancashire, ‘‘ lmprove- 
ments applicable to colliery and locomotive engines, for the purpose of 
arresting or retarding their motion at required intervals, and of indicat- 
ing the amount of work done in relation to such intervals.” — Petition 
recorded 5th December, 1856. ; 

2901, STEPHEN RANDOLL Satu, Bristol, ‘‘ Improvements in anchors,” 

2902. Joun LesLiz, Conduit-street, Kegent-street, London, *‘ An improve- 
ment in stoves and fire-places,”— Velitions recorded 6th December, 1856. 

2910. Rowext FREDERICK MILLER, Hammersmith, ‘A mode of printing 
tables of fares, advertisements, notices, tablets, ornamental designs, 
figures, and other like announcements, on painted or other surfaces, to 

de writing.” —Petition recorded 8th December, 1856. 





690. James GarTH Marsuauu, Leeds, Yorkshire, ‘ Imp ts in 
machinery for preparing flax, hemp, China grass, and other fibrous sub- 
stances,” 

692. WinLIAM HENRY Barvow, Derby, and James SaMuRL, Great George- 
street, Westminster, ‘‘ Improvements in cast iron sleepers for railways.” 
604. FREDERICK ALEXANDEK Fitton, Ardwick, Manchester, L hire, 
“Improvements in certain machines for preparing, spinning, and doub- 
— and other fibrous substances.”—Petitivns recorded 9th March, 





698. WitiiaM Cuaries Day, Strand, London, “ Improvements ia port- 
manteaus,” 

700. Jamus Hamitton, Rochdale, Lancashire, ‘Improvements in coating 
iron and other metals with metallic substances.”—Petitivns recorded 10th 
March, 1857. 

702. Konert Lewis Joyzs, Chester, Cheshire, *‘ Improvements in regulating 
clocks by electricity.” 

704. WILLIAM ler me Hollingworth, Cheshire, ‘* Improvements in furnaces 

ting steam,” 


and apy for ¢ rg \ 

706. Simnon DenuaM, Strafford-square, Wakefield, Yorkshire, ‘ A self-acting 
machine for the delivery of postage and receipt stamps.” 

708, Joun Robert Rei HumMrnys, Salford, Lancashire, ‘‘ Improvements in 
apparatus for burning gas.” . 

710. James Davis Coopsk, Great James-street, Bedford-row, London, ‘ Im- 
provements in producing engraved substances for surface printing.”— 
Petitions recorded Ith Maveh, 1857, 

712. ALBERT Viscount de WarEsQuIEL and JULIEN D’HELLE, Paris, France, 
“ Improvements in railway carriages.” 

714. Joun AVERY, Kssex-street, Strand, London, “‘ An improved method of 
preserving butter.”—A communication from Jean Girard, of Mi Commet, 
France, 

716. Joun Suaw and Witt1amM Manwartne, Britannia Works, Banbury, 
Oxfordshire, ‘* Imp: . hinery or apparatus for cutting or 
reducing turnips or other vegetable substances.” 

718. WittiaM Epwarp Newrtos, Chaucery-lane, London, ‘ Improvements 
in the process of, and apparatus for, tanning.”—A communication from 
Mr. Charles Chritien Knoderer, Strasbourg, France.—/elitivns recorded 
12th March, 1857. 

720. EwanvukL Beroer and Jutes Epovarp MariLe, Paris, France, “ Im- 
pr in hinery for beating and brushing carpets.” 

722. WitLiAM RaMsey NEVINS and Josepu Jomy Yates, New York, United 
‘ , * Improvements in preparing and baking bread and biscuits, and 
in machinery employed therein.” 

724. Wintiam Hesketi, Accringtun, Lancashire, “ Improvements in looms.” 
~—J etitions recorded 13th March, 1857. 

726. Cuartes Cowper, Southampton-buildings, Chancery-lane, London, 
“*Improyements in the manufacture of artificial leather, or a substitute 
for leather.”—A communication from Abraham Micoud, Paris, France, 

723. Robert Macvonaup, Glasgow, Lanarkshire, N. B., “‘ Improvements in 
sewing or embroidering textile fabrics.”— Partly 4 communication. 

730. Josgru Pimvorr Oates, Edrington, Warwickshire, “ Improvements in 
machinery for the manufacture of bricks, tiJes, pipes, and other articles 
tnade of plastic materials.” 

732. Hexky BRaviey and Etmir Wray, Hull, Yorkshire, “ Improvements 
in beaters used in thrashing machines.”—Fetitions recorded 14th March, 

















734. Georor MAaksuALL, Morpeth, Northumberland, ‘‘An improved saw- 
setting ap tus.” 


2912, Josiau Harnis, Frodsham, Cheshire, “ A ppeumaticsignal apparatus, 
and mode of working the same” 

2920. JosePH WaLTox, Styal, near Wilmslow, Cheshire, ‘‘ Improvements in 
tables.” —Petitions recorded 9th December, 1856. , 
2926. WitLiaM Storey and Tuomas Srorgy, Lancaster, “ Improvements in 
forming ornamental devices on the surface of paper and certain prepared 

woven fabrics.” — Petition recorded 10th December, 1856. 

2936. Tuomas WHEATLEY and WiLLIAM WukatLky, Openshaw, near Man- 
chester, “ Improvements in fog-signals, and in the means of working the 
same.” 

2938. Victor DELPERDANGE, Rue Verte, Shaerbeeck, near Brussels, Belgium, 
** Improvements in metallic and elastic packing.” 

2044. WILLIAM PLAYER MILES, Patent Lock Factory, near the Forest Hill 
Station, London and Brighton Railway, “ Improvements in locks and 
fastenings.” —A communication from Monsieur Motheau, Paris.—/etu wus 
recorded 1h December, 1856, 

2950. Joun Turner Waricur and Eowin Payton Waicut, Birmingham, 
«A new or improved manufacture of ropes, cords, lines, twines, aud mill 
bandings.” : 

2952. Epwarp Paton and CHARLES Frepericx Wasi, Perth, N.B., “ Im- 
provements in apparatus for charging and capping the nipples of fire- 
arms.”—Vetitions recorded 12th December, 1856. 

2965. Joun MercaLr, Newton Heath, near Manchester, “ Improvements in 
the manufacture of aluin or sulphate of alumina.” —J’elition recorded 13th 
Deee mber, 1856, 

2095. FRANCIS BARBER Howe, Lebanon, Ohio, U.S., ‘‘ Improvements in 
machinery for cutting or making corks."—A counnunication.—/elitwa 
recorded 18th December, 1856. : , 

3010. James Penny and Joun Booru, Heckmondwike, Yorkshire, ‘ Im- 
proved machinery for washing, cleansing, and drying graiu.”"—Pedwa 
recorded 19th Deceudher, 1856. 

3018. THompson Newevry, Taunton, Massachusetts, U.S., ‘Improved 
machinery for making screws,”-- /etd ion recorded 20th Decenber, Loo. 

3075. Ricnarny Regves Cox, Fareham, Hants, * Improvements in the 
manufacture of artificial fuel, and in machinery for that purpose.” 

3078. Tuomas Suaw, Ilkeston, Derbyshire, * lmprovements im furnaces or 
fire-places.” — Petitions recorded 27th December, 1856, ‘ 

519. AUGUSTE QuippE and Cartes Mayet, Biala, Galicia, Austria, “ Cer- 
tain improvements in propelling.”—Setdion recorded 2st Kebr vary, 1857. 
552. WittiaM Epwarp Newron, Chancery-lane, London, “ luproved 
machinery for making preparings from waste silk, cotton, wool, flax, 
hemp, and other fibrous materials.”—A communication from M. Antoine 

Louis Warnery, Lyons, France.—Vetitoa recorded 25th Febraary, 1857. 

667. CuarLes LunGiey, Deptford Green Dockyard, “* An improved mode of 
constructing dry docks and basins for the stowage of ships.”—Pedwa 
recorded 7th Maveh, 1857. 

674. Grorce Puicox, Stebon-terrace, Stepney, London, ‘Improvements 
in marine and pocket chronometers and other time-kecpers.” eet 
676. James Denby Ler, Shipley, Bradford, and James Caauraze, Windhill, 
Calverley, Yorkshire, “ Improvements in power looms.” 
600. JamEs GarTH MarsiALt, Leeds, Yorkshire, “Improvements in 
machinery for preparing flax, hemp, China grass, and other fibrous sub- 

stances.” —Pelitwns recorded Oth March, 1857. 

716. Joun Suaw and WituiaM Manwarine, Britannia Works, Banbury, 
Oxfordshire, “Improvements in machinery or apparatus for cutting or 
reducing turnips or other vegetable substances,” 


machinery for drawing and preparing silk, cotton, wool, flax, hemp, and 
other fibrous substances.”—A communication from Mr. Antoine Louis 
Warnery, Lyons, France.— Petitions recorded 12th March, 1857. 

728. RoBERT MACDONALD, Glasgow, ‘* Improvements in sewing or embroider- 
7s — fabrics."—Partly a communication,-—-Petition recorded 14th 
Mareh, ° 

736. James Tuomson, Black-Ruthven, Perthshire, N.B., ‘ Improvements in 
mowing and reaping machines.”—A communication from William Thom- 
son, Canton, Illinois, U.S.— Petition recorded 16th March, 1857. 

853. Groree Wuitk, Port Glasgow, Renfrewshire, N.B., ‘* Improvements 
in weaving.” —Pelition recorded 26th March, 1857. 

863. Wi1LLIAM Ross, Glasgow, “ Improvements in apparatus for regulating 
the passage of fluids.”— Petition recorded 27th March, 1857. 

875. Davin Jack, Glasgow, * Imp ents in hing or cl 
fabrics and materials.”— Petition recorded 30th March, 1857. 
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And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazcite (and of 
the Journal) in which this notice is issued, 


List of Specifications published during the week ending 
9th April, 1857. 
1950, Od. : 1951, 3d. ; 1976, 4d. ; 2000, 1s. ; 2005, Gd. ; 2006, 8d; 2007, 6d. 
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Td. ; 2061, 3d. ; 206 ; 2063, 10d. ; 2065, Is. Sd. ; 2006, 4d. ; 3d 
2008, 7d. ; 2000, Td. ; 2OT1, Bd. ; LOT, Bd hl. 5 2OTS, Bd. , dd, 
2078, 3d. ; 2079, 3d. ; 2080, Gd. ; LOS1, Od. ; 2OSz, Bd. ; ZOsd, Yd, ; LOS4, Bd, 


2008, 3d, ; 2422, 4d. 

* Specifications will be forwa by post on receipt of the amount of price 
and postage. Sums exceeding 58, must be remitted by Post-oflice order, 
made payable at the Post-oftice, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Utlice. 

ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents.) 





CLASS 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, §c. 
2302. Davip Jones, Greenhill-villa, Ragland, Monmouthshire, “ Motive 
power.” — Dated Ist October, 1856, 

This invention consists in obtaining motive power by the combined 
action of air, water, or other fluids on each other, by vacuum or pres- 
sure in apparatus of the construction hereafter described. The inventor 
takes an open vessel of any convenient shape and size, into which he 
places water. He then takes a cylindrical shaped vessel, and having 
discharged the air therefrom, he fills it with water, and places it up- 
right, or nearly so, with the open end downwards, taking care to keep 
this end immersed in the water which is in first named vessel. He 
then takes a hollow collapsible sphere, to which is affixed one end of an 
elastic tube formed with two outlets or branches, one of which is fitted 
with a cock opening to the external atmosphere, and the other also fitted 
with a cock is connected to a hollow vessel or cylinder, the upper end of 
which is closed and fitted with a cock, and the lower end of the said 
hollow vessel which is open dips into water ined in any suitabl 
shaped open vessel, The top of the above named hollow vessel is con- 
nected by a rod to the shert arm of a vibrating lever or beam placed 
over the same, a weight being attached to such short arm to assist the 
descent of the hollow vessel beneath. To the other arm of the said 
lever or beam one end of a cord or chain is attached, and passes under 
pulleys affixed to the bottom of the first named vessel, the other end of 
the said chain or cord being affixed to the before mentioned hollow 
sphere. The mode of operating with the above apparatus is as follows :— 
The upright vessel being filled with water, and suspended in any conve- 
nient manner in the water of the lower vessel, the collapsible sphere 
charged with atmospheric air is then introduced into the upright vessel, 
thereby displacing an equal bulk of water therefrom. The air cock in the 
tube being closed, as also the cock in that part of the said tube situate be- 
tween the suspended reciprocating hollow cylinder, and the collapsible 
sphere and the cock at the top of the said cylinder being also closed, 
and a partial vacuum formed therein by the raising of the said cylinder 
in the water in which it is immersed. The cock in the tube being then 
opened, the air from the hollow sphere will then rush into the vacuum in 
the cylinder, and thereby lift such said cylinder and weight connected 
therewith as before stated, the water supplying the place of the air in the 
upright vessel. Before the cylinder has reached the extent of its up- 
ward movement the cock in the top thereof is opened, and the other 
cock is shut, and the air cock opened to again charge the sphere with 
atmospheric air, the effect of which is, to allow the air contained in the 
cylinder to escape therefrom, and the cylinder and weight to descend by 
the gravitating power thereof, the long arm of the lever pulling down 
the hollow sphere until the cylinder has reached the extent of its down- 
ward movement, by which time the cock thereof must be closed, and the 
air cock in the tube be opened to allow the air to pass from the sphere 
into the cylinder as before stated; and in this manner, and by these 
means, “I prod and intain, at no expense whatever,” says the 
inventor, “ recip ing of the cylinder, so long as water is 
in the vessels, and I employ such motive power as a prime mover in any 
convenient manner."— Not proceeded with, 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2214. Joun Roserts and James Brecu, Walsall, Staffordshire, * Railway 
chair.”—Dated 20th September, 1856. 

The patentee describes a railway chair consisting of two parts, the 
one fixed and the other moveable, the said moveable part cngaging with 
the fixed part by means of a dovetail, the said moveable part being fixed 
in its place by a wedge shaped pin or cotter, or jagged spike or pin pass- 
ing through the said moveable and fixed parts. 

2216. Grorex WiLLiAM Sayer, Mark-lane, London, ‘ Machinery for stop- 

ping or retarding railway carriages,”— A communication from H, Malepart, 

Cognac, France. — Dated 20th September, 1856. 

In carrying out this invention breaks are provided for acting upon 
both sides of the carriage wheels at the same time, and when required 
they may be made to act on all the running wheels of the train simul- 
taneously. The breaks are carried in pairs by rigid arms, supported at 
their ends by means of guides formed in a rectangular frame, which is 
carried by the axle boxes, and is thus made independent of the carriage 
framing, and will not be affected by the vertical movements thereof, 
At the middle of their length these arms are provided with tapped 
sockets to receive a screw shaft, which extends longitudinally under the 
carriage, and is furnished with right and left handed threads to work in 
the threaded sockets of the rigid arms, and thereby draw the break 
blocks against the wheels, The longitudinal serew shaft is mounted in 
beariugs in the independent supp tary rectangular frame, and rotary 
motion is given to it by means of a vertical shaft and fly wheel mounted 
in the guard's vin, and connected by gearing with the said longitudinal 
screw shaft. Or the latter may be operated by a ratchet hand lever 
taking into a ratchet wheel on the longitudinal screw shaft, which 
ratchet lever is mounted on a stud fixed in the framing, and when 
worked backwards and forwards by the guard, it will actuate the ratchet 
wheel on the longitudinal screw shaft, and cause the latter to rotate on 
its axis, and work the rigid arms which carry the break blocks. 

2224. Tomas WauLack, Limehouse, London, ‘‘ Manufacture of wheels, 

axles, and axle Loxes,”— Dated Z2ud September, 1856. 

First, with regard to the improved axles, which may be either of 
wood or iron, the patentee makes their spindles, or ends round which 
the wheel and box rotates, of a conical form, and they may either have 
the widest end of the cone at the outer extremity of the spindle tapering 
inwards, or the cone may diminish from the middle of the spindle both 
ways; the former he calls a single conical axle, the latter a double, A 
ring or shoulder may be fitted or cast around the inner end of the 























736. James Toomson, Black Ruthven, Perth, N. B., “ Improvements in | 717. 


Wittiam Evwaxp Newzox, Chancery-lane, London, ‘Improved 


spindle, but this is not absolutely necessary. A spiral or longi- 
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tudinal slot is cut along the spindle to allow the oil to lubricate 
it. Next, with regard to the axle boxes, he forms the box or casing to 
the spindle of either two or three pieces of metal; if of two pieces, they 


are cast or formed symmetrical, and so as to have their inner surfaces of 


a similar form to that of the spindle of the axle which they surround, 
having, if necessary, flanges on their edges to bolt them together and round 
the spindle, thus forming a complete box. If made of three parts, then two 
of the parts being symmetrical, and having their inner surfaces similar to 
the surface of the inner end of the spindle, are made to clasp the 
larger half of that end, the outer surfaces being so formed that when 
they encircle the inner end of the spindle they form with the other part 
a cylindrical surface, or a conical tapering outwards, Over these, that 
is over the outer end of the spindle which is uncovered, and the outer 
surface of the two symmetrical parts forming the box of the inner end, is 
put a hollow cylindrical cap or box closed at the outer end; the other 
end has two eyes cast upon it, corresponding to similar eyes or bolt holes 
in the other two parts, and through these the three are bolted together, 
#0 as to render it impossible for the axle to come out as long as the bolts 
stand. A hole is pierced in the outer end to allow oil or lubricating 
matter to pass to the spindle. Next, with regard to the wheels, the 
patentee proposes to construct the stock or nave either of cast or wrought 
iron, or of both combined; the structure and mode of forming both the 
nave or stock, and the spokes, tire, and felloes, require reference to the 
drawings. 
2237. Peren WILLIAM Bar LOW, Great George-street, Westminster, ‘ Per- 
manent way of railways,”— Dated 24th September, ‘1s! is 
This invention consists in supporting or holding the rails of railways 
by means of wooden chairs or supports, such wooden chairs or supports 
being placed at intervals on, and supported by, iron sleepers; or such 
wooden chairs may be used in connexion with wooden sleepers if pre- 











ferred. 
2246. Henry Josern MARIE Epovard Sinvy and AmMEprE ANNE Henry 
PLAGNIOL, Paris, ‘* Harness.”— Dated 25th September, 1856. 

If the improved harness is intended for a two horse carriage with pole, a 
forked metal picce is fixed to the saddle,and another flat metal piece is at- 
tached to the fore end of the traces, which latter metal piece fits into the 
fork where it is kept fixed by a small bolt passing through both of them. 
If required, the driver from his seat may, by means of a strap or cord 
fixed to this bolt draw cut this latter,and thereby uncloses the trace, when 
the horses will advance, and as the front end of the pole is provided with 
a moveable cap kept fixed thereto by a spring, the horses on advancing 
act on this spring, and unloose the cap from the pole, thereby liberating 
themselves entirely from the carriage. Modifications are used for other 
descriptions of carriages.-—Not proceeded with. 

a ETIENNE SAbATIER, Paris, “ Permanent way.”— Dated 25th September, 








These improvements consist in having before and behind the switches, 
on both sides of the track, two rocker arms, acting on the switches by a 
suitable combination of levers, and in such manner that whenever the 
locomotive, in passing over the line, lowers the rocker arms of the side 
towards which the train is directed, the moveable part of the switches 
is carried towards the opposite side of the track, and at the same time 
raises the rocker arms of this opposite side, in such manner that 
another locomotive, going towards or coming from this opposite side, 
will find the rocker arts ready to actin the opposite direction.— Not 
proceeded with, 

2248. ifeNRY WILLIAM PARNELL, Pryanstone-square, London, “ Ships and 
boats.”—Dated 25th September, 1856. 

The improved vessel will be built on two keels instead of one, which 
is now the usual mode. These keels will be placed at some distance 
from each other, and that portion of the ship's bottom between the keels 
will be arched, forming a tunnel which will extend the whole length of 
the vessel. The ends of the vessel will be constructed as usual, The 
crown of the arch forming the tunnel thus running through the centre 
of the vessel will be pierced for one or more paddle wheels to be worked 
by steam.—WNot proceeded with, 

Samveb Cauiey, Brixham, Devonshire, ‘ Compositions for coating or 
covering surfaces, particularly the bottoms of ships or vessels.”—Dated 
25th September, 1856. 

This invention consists in employing ferruginous substances mixed 
with a paint vehicle or volatile spirit, and bituminous or tarry substances, 
which being properly mixed together, form a mass of sufficient fluidity 
that the bottoms and sides of ships and vessels, and other surfaces, can 
be payed or painted ever, so as to protect them from the adhesion of 











weed, barnacles, and so forth, 
2269. Joskrn Epwakps, Liverpool, ‘ An improved ship’s log. 
nication.— Dated 27th September, 1856, 

This invention consists in constructing a ship's log in such a manner 
as that the dial log and the log ship are distinct and separate 
from each other when out of use, and apart from each other when 
in use, that is to say, the “dial log,” or mechanism which is em- 
ployed for indicating the rate of going, or way that a veasel 
is making in passing through the water, instead of the indicat- 
ing mechanism being placed beneath the surface of the water for 
that purpose, as heretofore commonly practised, it is proposed to place it 
either on the taffrail, the cabin table, or other part of a ship suited to 
the convenience of the captain or the owners of such vessel, so that the 
speed at which the vessel is going may be easily ascertained. The log 
ship is attached by a line to the aforesaid dial log, so that in using the 
improved ship's log nothing is required to be overboard but the log ship, 
and the necessity for hauling up the log ship for ascertaining the speed 
of the vessel as commonly practised, is by this invention rendered un- 


—A commu- 


necessary. 

2272. Luke Duncan Jackson, Underwood, Nottinghamshire, and Henry 
Myers, Rathbone-place, London, ** Apparatus for the better working of 
brakes in stopping railway trains.”—Dated 29th September, 1856. 

A plate will be attached to the main frame work of the carriage by 
bolts, an hydraulic cylinder and ram attached to the plate, and a guide 
rod is attached to a weigh shaft that works the present breaks, with a 
balance weight on the said weigh shaft for sending back the ram. A 
passage from the eylinder to the water tank is to be opened when 
thrown out of work, that is when the train is required to start the pas- 
sage is opened by connexion from carriage to carriage instantaneous. A 
pump is attached to the cylinder of the hydraulic apparatus, and worked 
by an eccentric or cam motion attached to the wheel or axletree of the 
carriage. The principle is, the break is worked by an hydraulic power 
gained by its own motion or action, that is of tram instead «f other 
means.-—Not proceeded with. 

2283. CHaRLes Wittiam Ramir, Pimlico, London, ‘ Permanent ways of 
railways."—Dated 29th September, 1856, 

This invention consists, Firstly, in an improvement upon M. Kamie’s 
patent dated April 4th, 1856, which improvement consists in using with 
the wings or plates placed longitudinally and inclined upwards to form 
sleepers as therein described, chairs or brackets for securing the rails 
Secondly, in the application of cross sleepers of malleable iron, the sides’ 
of which incline upwards, and are connected to the rails, either with or 
without the intervention of chairs or brackets. Thirdly, in the appli- 
cation of the aforesaid wings or plates placed at intervals longitudinally, 
and alternated with cross seepere of malleable iron, the sides of which 
incline upwards as before described. And, Lastly, in a mode of jointing 
the ends of the rails where they abut or come together by means of a 
key inserted in their respective ends, and held in its position by side 
plates, thus ensuring the accurate junction of the ends of the rails. The 
side plates described are retained in position by, and at the same time 
form beds for, the keys by which the rails are secured to the sleepers. 

2285, Thom AS Artuvr Dittoy, Dublin, and J. Gray, M.D., Princes-street, 
Dub lin, “‘ Improved means for making signals on railways applicable 
also to steamships, factories, and other places.”—Dated 30th September, 
1856, 

The means employed for this purpose consist of an arrangement by 

which atmospheric action is brought into action by a meckanism of the 

nature of an air pump acting on an air tube or pipe, either by exhaust- 
ing the air trom, or forcing air into the tube, and thus giving motion to 

a piston, or to a vane, or to other similar contrivance in connexion with 

the air tube; and motion may be given to the air pump by power 



























derived from a prime mover, or, in case of railway trains, from the axle, 
wheel, or other moving part of the last or some other of the carriages. 
The atmospheric air is made to act on a steam cock with whistle 





attached, or with a bell, a oneiions, or other aie na When 

applied to railway trains, and when the pump is used to exhaust the air 
from the tube, a steam whistle or semaphore is placed near the driver, 
and a bell or whistle, a semaphore, or other signal near the guard, The 
details of the apparatus are so arranged that should a severance of the 
train and the air tube and its connexions take place, the atmospheric air 
will be admitted into the air tube which had been more or less exhausted, 
and will act on the mechanical adjustments, and cause them to open a 
steam cock near the driver, cause the whistle to sound, the semaphore to 
indicate danger, and the signals in the guard's van to give similar indi- 
The arrangement is also of such a nature as to enable the 


cations, 
e one to 


guard and driver respectively at their discretion to give notic 


the other in case of danger, and generally to communicate by a code of 


signals; and is also such as may be so adjusted as to enable the pas- 
sengers to give notice to the guard or driver, or to both, in case of fire 
or any other emergency. 

Roberr Crate Ross, Glasgow, “ Paddle-wheels or propelli 
for ships or vessels.”—Dated 20th Se ptember, 1256. 

This invention relates to the so ar ging and constructing the paddle- 
wheels or propellers of steam or other vessels that the paddle boards, 
floats, or actual propelling surfaces may be caused to move with addi- 
tional or superior velocity at or about the time when such paddle boards 
are immersed in the water to their greatest depth, and thus affording a 
superior propelling action, Each paddle-wheel constructed in this 
manner has fitted to it a separate short shaft for communicating the 
necessary differential motion to the paddle beards. The paddle itself 
overhangs the outer end of the crank shaft of the engines, and this end 
is bored out for a short distance in the direction of its axial line to form a 
The other end of this 


g apparatus 




















bearing recess for one end of the separate shaft. 
shaft has its bearing in the wing of the vessel, or the outside of the paddle 
box, the shaft being of course extended right through the boss or central 
portion of the paddle-wheel, and in the axial line thereof. The paddle 
shaft causes this separate shaft to revolve in a direction the reverse of 
that of the main shaft itself, by means of suitable gearing connecting 
the two shafts, The separate shaft has keyed upon it a cam or eccentric 
for each paddle board, and the paddle board arms are each arranged to 
act as levers by being set upon separate stud centres or bearings. As 
the paddle-wheel revolves each cam acts at the proper time upon the 
inner end of its corresponding paddle arm, so as to urge forward the 
paddle board at an increased speed at the time determined upon.— ‘ot 





proceeded with, 
2294. Joun HoLMAN, Western Clubs, Topsham. “ Ships’ rudders.”— Dated 
Ist October, 1856. 

In place of using the ordinary pintles and gudgeons, 
is made cylindrical, or circular in section, and turns in straps fixed or 
connected to the stern post of the ship. The lower end of the rudder 
post steps into a bearing formed in a portion of the keel which projects 
beyond the stern post, and such projecting portion of the keel is 
strengthened by a metal strap which embraces the bearing of the lower 
end of the rudder post, and by projections from such strap the keel and 
stern post are connected together. In place of the straps in which the 
rudder post works being affixed to the stern post, they may be connected 
by hinge plates on one side and by a sliding bolt on the other, which 


the rudder post 





passing down from above can at any time be withdrawn so as to admit of 


the rudder being lifted out of the water. The upper part of the rudder 
post passes through a fixed tube and turns therein. ‘The stern-post is 
grooved to correspond with the radius of the rudder post. 





CLAss 38.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §c. 
2276. Henry Mayor, Bacup, and James Crantrer, tochdale, Lanca- 


shire, ** Improvements in and applicable to mac hines, commonly known 
**, Dated Ist October, 1856. 





as warping mills, 


The object of this invention is to make arrangements whereby the 
a 





threads forming each division or beer will pass on to the mill, parallel 
and side by side, or tape wise. The invention consists in accomplishing 
this object by placing guides in front of the anti-friction pulleys, 
dividing the threads into beers, the surtaces of which guides are made 
to ceme against the threads of each division so as to place them in a 





position oblique to the plane in which the threads pass from the eyes of 


the heck, which arrangement, by assistance of the anti-friction pulleys 

dividing the threads, changes the plane of each division or beer from an 

horizontal to a vertical position, in which position they pass on to the 

mill. 

2208. ALFR ED Vincent Newrtoyx, Chaneery-lane, London, “ Sewing ma™ 

chinery.”—A communication, —Dated Ist October, 1856. 

This invention consists in effecting the necessary movements of the 
shuttle and feeding plate of sewing machines by devices having a positive 
motion, the object being first to impart such a motion to the shuttle that 
it shall move faster while going through the loop than in travelling back, 
thereby extending the line for taking up the slack of each stitch, and 
requiring less stopping of the needle while the shuttle is passing through 
the loop ; and, Secondly, to 'y the length of the stitch at pleasure by 
adjusting the length of the feed motion, The invention cannot be fully 
described without reference to the drawings. 

2305. Epwin Harpon, and Joszru Henry, Stockport, Cheshire, “TIm- 
provements in looms for weaving, and in machinery for communicating 
motion to looms and other machines.”’— Dated 2nd October, 1856. 

These improvements consist, First, in supporting the heddle roller 
shaft of looms in bearings acted upon by springs, to allow the roller 
shaft to yield to the unequal action of the mechanism for moving the 
heddles, and to compensate for any irregularity in the motion imparted to 
the treddles. Secondly, in making the straps to which the heddles are 
suspended or attached of vulcanised india-rubber or other suitable 
elastic material, and in the application of springs to such straps. Thirdly 
in an improved mode of suspending the heddles when more than four 
heddles are employed by means of rollers, pulleys, and cords or straps. 
Fourthly, in the application of the sun and planet motion for working 
the picking motion and the heddles, Fifthly, in an improved arrange- 
ment of parts in combination with the vibrator for allowing the yarn to 
be drawn off the warp beam. Sixthly, in working the drop boxes 
of looms in which two or more shuttles are employed, by an apparatus 
similar to that described in the specitication of letters patent granted 

56, and shov.n in the draw- 

in regulating the motion 











to the patentees on the 24th day of June, 18 
ings attached to the specification. | Seventhly, 
of the taking-up roller by a vibrating lever, the action of which is 
governed by the increasing diameter of the cloth beam. And, lastly, 
the improvements in machinery for communicating motion to looms and 
other machines consists in dispensing with the separate shaft shown and 
described in reference to Figs. 13 and 14 of the specification above 
referred to, and in mounting the driving pulley loose on the shaft to be 





driven, 








2306. Jaues Waitrneap, Dukinfield, Cheshire, ‘Apparatus for prepar- 
ing and spinning cotton and other fibrous substances.”—Dated 2nd 
October, 1856. 

This invention relates to a novel arrangement and construction of 
machinery or apparatus designed for the purpose of combining the 
principle of the jack frame for driving the several parts, the superiority 
of the twist of the throstle, and the speed of the twist and delivery of 
the mule, by which combination and arrangement the inventor is 
enabled to perform all the requisite operations occurring in the manu- 
facture and treatment of cotton, &c., beginning directly from the sliver, 

nd advancing to the production of 





proceeding from the carding engine 
complete and finished yarn, the principle of construction being the 
same, whether in the preparation machines or in the spinning machines, 
— Not proceeded with. 

2307. Josrrn Rrnsnaw, Salford, Lancashire, “ Apparatus for cutting or 
producing the pile of plain or fi - ie velyets or other pile-cut goods or 
fabrics.” —Dated 2nd October, 1854. 

This invention relates to a novel mode of cutting the loop or terry 

of velvets, or other similar looped fabrics, in order to produce or raise a 
pile thereupon, by means of an arrangement of rotary cutters, guides, and 
wires, as hereinafter described. The cutters revolve with, or are 
driven by, a shaft upon which they are situated, by means of a key or 
feather upon the shatt fitting into a recess in the cutters, or vice versd, so 
as to allow the cutters to move freely and loosely in a lateral direction 














upon such shaft, and being tight or bound only at the cutting point, or 
that in immediate contact with the loop to be cut, Each cutter is pros 
vided with a vertical guide or sheath, enclosing part of its periphery to 
insure the perpendicular position of the cutter, and also its proper 
situation in the race whilst cutting; the shaft upon which these cutters 
able of adjustment in its bearings, so as to allow the 





are placed is cay 
cutters to be removed from the loops when not required to cut, although 
the guide or sheath may always remain in its place, and in contact with 
the wires. The fabric intended for subsequent cutting is woven with 
either one or two wires in each race or sequence of loops throughout the 
entire piece ; when the fabric is thus prepared and the loops are required 
to be cut to raise or produce the pile, the fabric is passed under the 
action of the cutters, and the wires are passed through or outside each 
separate guide or sheath enclosing the cutters, so as to insure the perfect 
contact of the cutters and wires, each cutter cutting against a separate 
wire (or between two when more than one are employed in each race) 
and upon one side of such wire instead of upon the top; by this means 
the race is kept distended by the wires, and the loop raised or held up to 
the cutters, and the cutters being roughed or edged like a file act against 
the wires and upon the loop, and thus the loops are cleanly cut between 
the wires and the rotary cutters, so long as they are allowed te remain 
in contact. In order to keep the edges of the cutter sharply roughed, 
which edge will insure perfect cutting, a milled or file roller is used to 
act upon the said edges, which may either be constantly in contact 
therewith, or otherwise, as preferred for the purpose of roughening or 
It will now be evident that this machinery may be so 
g t of the loomas to cut simultaneously with weaving 
the fabric, or the fabric may be passed under the action of the cutters as 
an after process, and in a separate machine of a similar construction, 
and arranged for cutting purpeses only. In those cases where the 
above arrangement is employed for cutting or producing the pile of 
figured velvets the wires in the race of the cloth must be wrought by 
jacquard machines or other figuring apparatus, so that they may be only 
present in those situations which may be required to be cut to produce 
the figure or pattern, 
2311. Ronert Epmeston, Bradford, Yorkshire, ‘* Looms for weaving.”—~ 
Dated 2ud October, 1356. 

The improvements consists of a combination of apparatus actuated or 
governed by jacquard or pattern surfaces of the loom, in order to move 
the shutile boxes according to the requirement of the particular pattern 
which is being woven in the loom. For this purpose the cam shaft of 
the loom is caused, by a tappet or cam, to act on a lever or instrument in 
connexion with the shuttle boxes in such manner that the shuttle boxes 
are caused to be lifted when the tappet or cam is, by the jacquard or 
pattern surface, allowed to act on the lever or instrument above-men- 
tioned; but when the lever or instrument is moved out of the way of the 
cam or tappet, the shuttle boxes are not raised by the rotation of the 
shattof the loom. The shuttle boxes are retained from descending bya 
catch acting in the teeth of the ratchet, ied by a lever or instrument 
which lifts the shuttle boxes, and the catch retains the shuttle boxes 
from descending to their lowest position (which they have a tendency to 
do), excepting when the jacquard or pattern surface of the loom causes 
the catch to be removed. By these means the several shuttle boxes of a 
loom are brought into and removed out of, position according to the re- 
quirement of the particular pattern which is being woven, 




















sharpening them. 
arranged upon the t 















2316. Joun HALL, jun., Mount Pleasant, Walmersley, Lancashire, ‘‘ Looms.” 
—Dated 3rd October, 1856. 

This invention relates to those kind of looms known as “ jacquard 
looms,” and consists, Firstly, of working the box motion direct and 
indirect from the jacquard hooks, by means of horizontal and vertical 
levers, and also shafts, pulleys, or cams, so that as the jacquard hook 
acts upon a horizontal lever it causes a vertical lever to work the shuttle 
box, which improvements in jacquard looms are accomplished by causing 
the jacquard wizard or other hooks, in conjunction with the same cards 

the pattern in the manufacture of figured cloth 





orl used for forming 
to be the first means of putting levers or pulleys into motion as a pre- 
paration which may be afterwards acted upon by any of the well-known 
methods of raising the shuttle or drop box where a series of shuttles are 
used, ‘The jacquard hooks are connected to levers or lifters which raise, 
lower, or move transversely certain inclines or wedges which act upon 
n lever connected with the drop box motions, When a star wheel is 
employed it is moved in conjunction with the cam wheel, thereby causing 
the indentations of the said star wheel to be either in or out of gear ofa 
stud or pin on a toothed wheel driven by another toothed wheel on the 

The cam wheel connected to the star wheel 
r attached to either a straight or cranked lever, 











erank shaft of the loom. 
acts upon a bow] or rolle 
connected by a bar or rod to the drop box, which is caused to rise and 
fall as the cam wheel is moved, according to the pattern desired. Or the 
jacquard wizard or other hooks may act upon arms or levers upon which 
are placed catches or pulleys operating upon ratchet wheels or pulleys, 
one placed upon one end of a tube or tubes, and another upon one end 
of a shaft or shat assing through the aforesaid tube or tubes. Upon 
the other ends of the tube and shaft are placed cams or lifters which 
raise and depress an arm or lever according to the positions of the cams, 
rarm or lever which operates 





giving a corresponding motion to anothe 
upon the shuttle boxes by means of a connecting rod. 

2317. WitttaM Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the treatment, preparation, or manufactare of sheet caoutchouc, and in 
the combination thereof with cloth and other fabrics.”—A communication. 
—Dated srd October, 1856. 

This invention relates to a mode of preparing sheets of caoutchouc and 
combining theim firmly with cloth and other fabrics to produce either 
elastic or inelastic goods for the manufacture of shoes and other articles 
in which various degrees of elasticity are desirable. The improvements 
consist in preparing sheets of vuleanised caoutchouc by desulphurising 
their surfaces, which is effected by first boiling the sheets in caustic 
alkali and afterwards in salt pickle to neutralise the alkali remaining on 
the sheet, and then washing the same. These sheets are then ground or 
roughed on their surfaces, by being brought in contact with a revolving 
cylinder covered with emery, sand paper, or other buffing or grinding 
article or substance, to destroy or change the glossy or glazed surface 
of the sheet, giving it a fine velvety appearance resembling finely pre- 
pared fawn skin, ‘The cloth or other fabric to which the sheets are to 
be applied is prepared by coating the surface thinly with a solution of 
caoutchoue dissolved in some solvent, and then thoroughly evaporating 
the solvent. After which the prepared sheet of caoutchouc may be 
applied, either in a state of tension, or in a free state, to the cloth or 
other fabric; and subjected to pressure by passing between rollers or 
otherwise, and without the application of cement to the caoutchouc 
which injures its elasticity and strength, effecting a stronger and more 
permanent union without cement than with it. When the caoutchouc 
is applied while in an extended state between two pieces of cloth, the 
combined fabric contracts when left free to the normal dimensions of 
the caoutchouc, and may be extended again to the proper dimensions of 
the cloth, and is perfectly elastic within these limits. The goods thus 
produced may be made into shoes, and various other articles in which 
elastic properties are desirable, in the usual manner of construction, or 
a shoe last or the pattern of any other article to be made may be covered 
with a thin sheet of vulcanised caoutchouc, and then another last or 
pattern of the size and form to which it is desirable the article should be 
extended when in the greatest required dimensions may be covered with 
cloth or other fabric, the caoutchoue is then drawn on over the cloth 
pattern, and afterwards, while in this condition, the whole is covered 
with another piece of cloth cl g the seams or joints of the cloth by 
sewing or cementing, and pressing every part into close contact, the 
article produced being a seamless covering of the pattern which is 

and if the article be a shoe the sole may be 

or by any of the known methods, It is 


















lastie where necessary, 
attached by means of cement, 
proposed also to apply this invention to the manufacture of suspending 
bands, and other similar articles of uniform width, by applying the sheets 
of caoutchoue inside the folds of the fabric which ought to be woven in 





the form of a seamless bag. 
2324. Roper ASLAM, and James HasLaw, Preston, Lancashire, ‘‘ Looms 
for weaving.” —Dated 3rd October, 1856. 

The object of this invention is the stopping of the loom upon that 
defect usually termed floating taking place. This is accomplished by 
causing the weft thread to be severed or removed from the action of the 
usual detector apparatus, In order to illustrate this the inventors 














Apri 17, 1857. 
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describe the following as mechanism which may be employed :—Above 
the shuttle is placed a curved spring, or small vibrating lever, so situate 
as to pass freely through the shed during the operation of weaving, 
excepting when the defect termed floating has taken place, the said 
spring or lever is then pressed down, and is thus made to bring a piece 
of metal or other material into action upon the weft by which the latter 
becomes broken.—Not proceeded with. 

2342. Smitn BorroMiey, Bradford, Yorkshire, and James WiLLiAM Cross- 
LEY, Brighouse, Yorkshire, ‘* Manufacture of pile or nap fabrics.—Dated 
7th October, 1856. 

These improvements relate to that class of fabrics where the pile is 
produced from weft, and consists in employing for such weft threads 
yarns of worsted, alpaca, or mohair, with cotton warp, in place of 
woollen yarns heretofore employed for such purpose, in combination 
with means of treating the fabric when woven and previous to the cutting 
of the rows of weft to form the nap or pile, by which especially to pro- 
duce a light fine description of nap or pile fabric suitable for ladies’ 
dresses, mantles, window curtains, table covers, and other purposes. 
When the pile weft is of alpaca or mohair, the patentees prefer that the 
binding weft be woollen or worsted. The process adopted for opening 
up the sheds for the introduction of the weft threads in the manufac- 
ture of this fabric is very similar to the method adopted in the manu- 
facture of some cotton velvets, such as employ eight warp threads to 
complete a pattern, for instance. The main difference consists in the 
introduction of the bindingthreads at shorter intervals, for it is preferred 
to have only two face picks betwixt every binding thread, whereas, in 
most cotton velvets, a much larger number of face picks is introduced 
betwixt the binders. 

2350. WinttAM Warp, Warrington, Chester, “ Manufacture of woven 
fabric.”— Dated Sth October, 1856. 

This invention consists in manufacturing woven fabrics with rough or 
uneven surfaces produced by snarls projecting from the weft or warp, or 
both weft and warp, this improved fabric being particularly applicable 
for making towels. Further details cannot be given without reference to 
the drawings. 

735. WittiaM Peppinc, New Kent-road, Surrey, ‘* Machinery or apparatus 
for the manutacture of piled fabrics, whether plain or figured.”—Dated 
16th March, 1857. 

This invention cannot be described without reference to the drawings 
— Complete specification. 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour Milis, 
Manures, &c. 

2333. Joun GenGe, Wellington-street South, Strand, London, “ Preparation 
of rocky substances for obtaining mineral manure.”—A communication 
from J. Nefus.—Dated 6th October 1356, 

The patentee claims the exclusive manufacture or production of a 
mineral manure obtained (after chemical analysis) by roasting and 
pulverising rocks or rocky masses containing potassa, nation, and phos- 
phorie acid, such rocks or rocky masses being phonite, basalt, porphyry, 
trap, felspar, granite, oxenite, gneiss, pearl, stone, obsidian, pummice 
stone, the different species of mica, hornblende, serpentine stone, ophite, 
and several species of lime stone. 





2335. AnpREW Dcntop, Glasgow, NB., dressing or sifting flour or meal.” 
—Dated 6th September 1856. 

These operations are effected by alternately slackening and tightening 
the dressing cloth, consisting of a suitable permeable material such as is 
used in ordinary dressing machines. The dressing cloth is disposed 
horizontally as regards its width, but with a slight inclination longi- 
tudinally, and the meal or flour being placed upon it at its higher end is 
powerfully shaken by the rapid slackening and tightening action, the 

rse particles being thrown higher than the finer particles. Thus, in 
falling, the finer particles reach the cloth first, and are rapidly sifted 
through it, whilst the portion which does not pass through the cloth 
gradually finds its way to the lower end of the apparatus. According to 
one modification of apparatus for carrying this system into effect, the 
dressing cloth isattached at the sidesto longitudinal bars which are stretched 
apart ina suitable trame by means of springs. Each bar isconnected by rods 
or cords crossing below the cloth toa lever on the opposite side, and the 
two levers are acted upon, either directly or through the intervention of 
other levers, by cams or projections on a continuously revolving wheel, 
in such a manner that at short intervals the levers draw the two bars 
together so as to slacken the dressing cloth, or cause it to bag down 
between the bars, and then suddenly release the bars, so that the 
springs draw them apart again and tighten the cloth. The apparatus is 
formed with vertical sides, consisting of cloth or other suitable flexible 
material attached to the shaking bars at their lower edges, and toa 
covering framework above. In attaching the dressing cloth to the 
shaking bars it is necessary that this should be done with sufficient 
security to resist the stretching action of the springs. According to one 
plan the dressing cloth is attached to the bars near the edges by means 
of small pins fixed in the bars at about half an inch apart. Between the 
bars and the dressing cloth there is placed a strip of India-rubber cloth 
through which the pins protrude; and above the dressing cloth the 
vertical side cloths are passed upon the pins, and the whole is bound 
together by covering strips of wood screwed down to the bars, and 
formed with recesses to receive the points of the pins. In this way the 
dressing cloth is not only held by the pins, but is also nipped between 
the India-rubber cloth and the edge of the vertical side cloth, and is 
thus enabled to resist the stretching action. This dressing or sifting 
apparatus acts very effectually upon the flour or meal, and the dressing 
cloth never gets choked up, the violent tightening action keeping the 
interstices always clear, 











Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, C 
ments, Glass, Paint, House Fittings, Warming, Ventilating, &c. 
2315. Perer AnmMAnpd Lecompte de FonrainemMoreav, South-strect, Fins- 
bury , London, *‘ Improvements in the construction of roofs of buildings, 
which improvements are applicable to the construction of arches of 
bridges.”— A communication.—Dated 3rd October, 1856, 


+e] 
' 








This invention consists in a method of constructing the roofs, vaults, 
and other parts of buildings, and the arches of bridges, with timber or 
iron framing arranged in a similar manner to the stones, or voussoirs of 
the arch of a bridge. The improved roof or arch is composed of a 
number of iron or wooden frames strengthened by diagonal cross pieces 
firmly secured together by bolts and nuts or other means. These 
diagonally braced frames forming the voussvirs of the arch or roof are 
also connected together at their sides, and at the intrados or profile of 
the arch, by iron or other metallic plates bolted to the framework. The 
roof or arch is further supplied with horizontal or other suitably placed 
iron tie rods bolted or otherwise fixed to the springing of the arch for 
Strengthening it. In iron bridges the voussoirs are constructed of iron 
frames with diagonal cross pieces, and the frames are bolted firmly 
together, and supported by vertical iron suspension bars to a fixed 
horizontal iron frame. The arch is fixed to and rests upon angular iron 
abutments, strengthened by cross pieces, the whole being supported on 
stone or other foundations. The above described roofs and arches may 
be of an elliptical or other suitable shape, and modified according to 
circumstances, 


2320. Davip Ocitvy Born, Welbeck-street, London, * Constructing and 


arranging smoke and air flues.”—Dated 3rd October, 1855, 

The object of this invention is to facilitate the construction of air 
flues, or passages, to supply fresh air to, and withdraw vitiated air 
from, the several rooms of houses. Vor these purposes, in place of 
separating the different flues of a stack by means of solid partitions of 
brick or other material, such partitions are formed of hollow bricks 
of clay, iron, or other material, laid one upon the other in building the 
partitions, so that the passages in the bricks range from top to bottom of 
the parts of the two flues which they divide. 





}. CHARLES DvuraxpD GanrpissaL, Bedford-strect, Strand, London, 
** Manufacture of cement.”"— Dated 3rd October, 1856. 

Lime, clay, and a small quantity of one or several of the salts herein- 
after mentioned are the elements of the cement manufactured according 
to this invention, and they are combined in one calcining operation, The 





essential point in the manufacture, and of which this invention princi- 
pally consists, is this that, instead of manufacturing the mixture of lime 
and clay with water only, as is the case according to the ordinary 
method of preparing artificial hydraulic lime or cement, the patentee 
previously dissolves in the water used one or several of the salts of 
magnesia, potassum, or soda, but by preference he uses common salt in 
the proportion of from 1 to 21b. of salt to every 100 1b. of cement to 
be manufactured. 

2329. WALMSLEY Prestox, Over Darwen, Lancashire, ‘ Machinery to be 
used in the manufacture of paper hangings.”—Dated 4th October, 1856. 

The object is to moisten or damp the paper previously to the same 

being passed through any glazing or polishing machinery, such, for 
instance, as that for which letters patent were granted to Dr. 
Graham, on the the 18th October, 1855. Various modifications may be 
used, but those shown in the ifications of the y cannot be 
described without reference to the drawings. 





2346. Josern Bunnett, Deptford, Kent, “ Improvements in the manufacture 
of metal sash-bars, columns, and mouldings, for building and decorative 
purposes, and for a method of protecting the same or other articles 
from oxydation.”—Dated 7th October, 1856. 

These improvements consist, Firstly, in the manufacture of sash bars 
columns, and mouldings of sheet iron, by drawing the iron between 
suitably fixed or revolving dies, and such sash bars may be formed with, 
the tongue or rebates complete from a single strip of iron or from two 
or more strips combined, or the sheet iron sash may be drawn with, 
or attached to, a solid wrought iron tongue, or with a wood or other 
suitable core. Secondly, in covering sheet iron sash bars, columns, 
and mouldings made as described by the ordinary modes of japanning 
and polishing, or with glass and viteous enamels, and producing on the 
same, and on sash bars, columns, and mouldings of zinc, brass, or other 
suitable metals, ornamental designs in imitation of woods, marbles 
muh! or inlaid work, and other artistic devices. Thirdly, in coating sash 
bars, columns, mouldings, shutters, and other articles of iron or other 
oxydisable metal, with a protecting surface, by dipping them in, or by 
brushing them over while in a clean and heated state with a thin solution 
of asphaltum in spirits of tar or other suitable solvent, and afterwards 
hardening the same by exposure to strong heat, this process being 
repeated until a coating of the required thickness is obtained. 

2354. See Class 8. 





FCiass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §e. 
2362. Francois JuLiEN, Trafalgar-square, Charing-cross, London, ** Ordnance 
or cannon.”—Dated 8th October, 1856. 

This invention relates principally to breech-loading ordnance or can- 
non, and consists, Firstly, in certain new mechanical arrangements and 
appliances for imparting motion to certain parts employed for facilitating 
the operations of introducing the powder and shot, and for discharging 
the same; and, Secondly, in certain new mechanical arrangements for 
effecting the loading and discharging of cannon in continuous succes- 
sion, principally by the agency of mechanism, instead of by hand as here- 
tofore generally practised. As regards the first part of these improve- 
ments, the nature thereof will be better understood by the following 
description of the means by which they may be effected, that is to say: 
across the breech end of the cannon and the bore thereof the inventor 
forms a hole, into which he places and grinds a cylindrical or a slightly- 
tapered plug or piece of metal, through which is formed a hole of the 
same size as the bore of the gun, and corresponding therewith when the 
said plug is turned round one quarter of an entire revolution, so as to 
enable the projectile and powder to be introduced from the rear end of 
the gun into the breech thereof, the charge being pushed the proper 
distance by means of a rammer, formed of suitable length for that pur- 
pose. He also forms two small holes (of equal diameters) extending 
from the under side of the breech into the bore of the cannon, and at 
that part thereof at which ignition of the powder is to take place; these 
two holes diverge from each other for about an inch, more or less, at the 
under side of the breech, according to the size of the cannon, and the 
said holes converge towards each other, and terminate in one hole inside 
the gun, of the same diameter as one of the aforesaid holes. Into one 
of these holes, and from the bottom thereof, he inserts a pointed piece of 
steel wire, or needle, the lower end whereof is connected to the lock of 
the gun, which is of peculiar construction, and immediately under and 
opposite to the bottom of the other aforesaid hole, which constitutes the 
touch-hole, he arranges suitable mechanism for holding the percussion 
caps or capsules, which caps he forms for the purposes of this invention 
of a thin strip of metal, on which are placed, at equal distances asunder, 
small patches of ordinary fulminating powder. The mechanism of the 
lock is so constructed as to force the before-mentioned pointed piece of 
steel or needle up into the bore of the cannon, so as to puncture that 
part of the cartridge containing the gunpowder; having done this, the 
said needle retires, and immediately after the hammer of the lock is 
caused to strike, and discharge that patch of fulminating powder which 
is between it and the bottom of the touch-hole; the flash from the cap 
entering the punctured part of the cartridge, will ignite the powder 
therein, and thereby discharge the contents of the cannon at the mouth 
thereof. An important feature in this invention consists in combining 
the aforesaid needle and hammer in one piece of metal, that is to say, 
instead of forming the needle solid, as beforementioned, he forms the 
same hollow, and uses the bottom thereof as a hammer for exploding the 
caps; the flash, therefore, passing up the hollow part of the needle into 
the cartridge previously punctured thereby will explode the powder and 
discharge the contents of the gun. The breech end of the cannon is 
closed by turning the before-mentioned plug, by means of a suitable 
lever handle, so as to present the solid part of the plug as an abutment 
for the explosive force of the gunpowder to act against. This cannon 
may be mounted upon a gun carriage of the ordinary kind, with wheels 
for transporting it {rom place to place. He also forms a touch-hole of 
the ordinary kind at the top of the breech, and screws thereinto a steel 
plug, so that in the event of the mechanism of the lock getting out of 
order, the cannon can be discharged in the manner commonly practised 
of discharging cannon. And as regards the second part of these im- 
provements, the means by which they may be effected are as follows :— 
He forms the cannon in a precisely similar manner to that lastly above 
described, but instead of loading the cannon by hand as there stated, he 
employs certain mechanism for that purpose.— Not proceeded with. 








Cass 7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, §c. 
2198. See Class 3. 





2312. Cuartes GoopyEaR, Leicester-square, London, “ Securing the open- 
ings of air-tight and other bays and packages.”—Dated 2nd October, 1856. 
In carrying out this invention the edges of the opening or mouth 
are made with flanges or enlargements, which, when the package is to be 
closed, are brought together, and a clamp, made in the form of a split 
tube, is slid over them, which, by means of screws, is caused to press the 
edges of the opening together, so as to make an air-tight joint; or the 
bag or package may have a ring of metal, or other rigid material, fixed 
to it round the edges of the mouth or opening, and into the ring a door 
or plug is made to fit, and the door or plug or its seat is lined with 
elastic material, and is pressed firmly into its seat, and secured by screw 
fastenings or otherwise. 
2323. James ALLEN, Castle-place, Castle-street, Canterbury, Kent, “Coats.” 
—Dated 3rd October, 1856, 

This invention consists in so forming a coat as that it may be readily 
convertible whilst on the back of the wearer into three or more different 
descriptions of coats, such asa frock coat, a dress cout, and a hunting 
or sporting coat. To enable these changes to be effected, the patentee 
forms the coat in the following manner:—lInstead of connecting the 
skirt to the body of the coat, by sewing such parts together at the waist, 
as in making a frock coat or surtout, he first affixes the top of the skirt 
necessary to form a frock coat to one half of the back of the coat, and to 
a portion of one fore part, leaving as much of the top of the skirt dis- 
connected from the said fore part as will admit of access to an outside 





pocket thus made, and if necessary for pulling out a flap to cover such 
said opening or pocket (when the coat is required to resemble a hunting 
or sporting coat), and he again sews the said skirt to the said fore part 
for such a distance as to produce one skirt which shall resemble a 
“dress coat,” and the remaining portion of the top part of the said skirt 
he connects temporarily to the said fore part by buttons and button- 
holes, or by other convenient means, so that the skirt shall resemble that 
of afrock coat, the other skirt being similarly attached to the side of 
the coat. He also forms button-holes and affixes buttons to the lower 
part of each skirt, for the purpose of narrowing the bottom of the skirt 
more or less according as it is required to resemble either a hunting 
coat or a dress coat. 

2344. WILLIAM WILKINSON, Nottingham, “ Improvements in castors on the 
legs of tables, chairs, pianofortes, and other articles of furniture, and in 
apparatus for perforating -castor-wheels, which is also applicable to the 
perforating of glass articles generally.”—Dated 7th October, 1856. 

This invention consists in constructing casters partly in glass or iron- 
stone, and in the means of connecting the same to the legs of chairs and 
other articles; also, in forming the legs of articles of furniture by string- 
ing on a shaft or rod ferrules of glass, ornamented or not, and with or 
without wood or ornamental work between all or some of the ferrules. 
The patentee casts, stamps, presses, moulds, or otherwise forms a solid 
wheel or dise in glass or ironstone, and presses or drills a hole therein 
for the reception of an axis. This axis is carried by two arms, on which 
it is countersunk, and between which the caster is free to revolve. The 
arms project from and form part of a collar or ring, free to turn round 
upon a vertical rod, rivetted or otherwise, fixed upon a metal cup formed 
with a flange. Upon this flange, and covering the inside of the cup, is 
fixed or dropped a glass ferrule, silvered on the inside, or lined with 
any ornamental device or fabric or not. The upper face of the cup is 
screw-threaded, to receive a corresponding screw upon the shoe into 
which the leg of the table or other article is inserted. This metal shoe 
is wholly or almost wholly covered by the glass ferrule, and by the 
shoe fitting into the cup no strain comes upon the ferrule, Instead of 
the shoe screwing into the cup, it may be rivetted or otherwise fixed 
thereto, in any manner whereby no strain is allowed to come upon the 
ferrule. The invention relates, Secondly, to the forming of hollows or 
apertures in glass wheels or bowls for castors, which is applicable to the 
forming of apertures in glass generally, and consists in the employment 
of a hollow apparatus or tool to press out or form the required aperture 
or apertures in articles of glass to which the intended shape is to be 
given by pressure. The air contained in the hollow of the tool keeps it 
sufficiently cool to prevent the molton glass from destroying it. 






2361, CHARLES ILEs, Birmingham, *‘ Improvements in frames and stands, 
and in suspenders or pegs for holding or suspending hats, coats, and other 
articles.”— Dated 8th October, 1856. 

This invention consists, Firsily, in covering or coating with plastic 
materials, such as Keene's cement, or any other plastic material capable 
of being worked to a smooth hard surface, the frames and stands and 
pegs or suspenders for holding or suspending hats, coats, and other 
articles; and, Secondly, the invention consists in making the said frames 
or stands, and the plates to which the pegs or suspenders are fixed, of 
sheet or rolled metal.—Not proceeded with. 





CLass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, &e. 
2318. LeMUELL WELLMAN Whricnt, Sydenham, Kent, *‘ Gas meters.— 
Dated 3rd October, 1856. 

The gas is supplied to the measuring part of the apparatus, which 
may be either a wet or dry meter, by means of tubes of valcanised india- 
rubber or suitable material, and the gas is conveyed away from the mea- 
suring parts of the apparatus by other like tubes. An induction and 
eduction tube are connected together by bent metal tubes, the two ends 
of which enter cups or vessels containing quicksilver, The one end or 
other of each of the connecting tubes of a meter is caused to dip into, 
and be removed from the quicksilver, by the branch pipe being on an 
axis which is actuated by a weighted arm, which is raised by the mea- 
suring apparatus when rising and falling, and such weighted arm falls 
over when moved beyond the vertical position. The measuring appa- 
ratus consists either of two flexible vessels, which are expanded and con- 
tracted by being filled and emptied, or the measuring apparatus consists 
of two inverted vessels immersed in water. In this arrangement 
cocks and valves are dispensed with.— Not proceeded with, 

2349. WintiAM MArnriorr and Davin Svepey, Huddersfield, Yorkshire, 
* Purifying coal gas.”—Dated 7th October, 1356. 

This invention consists in employing sulphuric acid by what may be 
called the dry process, by combining sawdust or other vegetable fibrous 
matter, or shoddy, or like animal matter, with the sulphuric acid, which 
matters, becoming charred by the acid, produce a compound of sulphuric 
acid and such charred matters, suitable for being used in dry gas puri- 
fiers, presenting a large extent of surface of the acid to the gas, and 
offering considerably less resistance to the gas in its passage amongst such 
surfaces. ‘The matters thus used for purifying gas are after such use 
very suitable for manure. 

2354. Wiu1AM Braprorp, Manchester, “ Arrangement of gas-burners for 
lighting and ventilating.”—Dated sth Cctober, 1856. 

This invention relates to that class of lights formed by a series of gas 
burners arranged in a circle. The invention consists in a circular 
supply pipe which has short branch pipes of small diameter radiating 
from it at intervals, about an inch (or more or less) apart all round ; 
the end of each short branch pipe to which a burner is fixed is bent 
upwards, so that each burner is in a vertical position. This arrange- 
ment allows the atmosphere a free, and, as far as possible, unobstructed 
access to each gas-burner, and thus a better combustion of gas is 
obtained. This arrangement of gas-burner is suspended from the ceil- 
ing of the room, and under an opening of the orifice of a pipe or 
channel for conveying away vitiated air and products of combustion 
between the opening or orifice for ventilating the circular supply pipe of 
the gas burners, the patentee places an ornamental conical pipe, the 
smaller end of which rests on the circular pipe supplying the burners with 
gas. The sides of this conical pipe are perforated with holes or slits. 
Below and from the centre of the circular pipe supplying the burners a 
branch pipe descends, having a rose or burner on the end of it drilled 
for a series of horizontal gas jets. The jets are immediately under the 
ornamental conical pipe, and create through it a strong ascending cur- 
rent of air. The air surrounding the exterior of the ornamental conical 
pipe is drawn into the interior of it through the perforations or slits 
taking with it the heated products of combustion from the burners, on 
the short branch pipes which are on the exterior of the ornamental 
conical pipe. 

——— 


Crass 9,—ELECTRICITY.—None, 
CLass 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 
2253. See Class 2. 


2265. Davin Law, and Joun INatis, Glasgow, N. B., “ Moulding or shaping 
metals.” —Dated 27th September, 1856, 





This invention relates in the first place to certain improvements upon 
the moulding apparatus for which British letters patent, bearing date on 
or about the 9th day of May, 1855, were granted to the said David Law 
and John Inglis, such improvements having for object the better practical 
working of the said apparatus, The present invention also comprehends 
improved apparatus for forming the socket or faucet portions of pipe 
moulds, and for supporting and adjusting the cores in the moulds, In 
our earlier mould-making apparatus already referred to the rammer is 
worked by a sliding pipe connected to the rammer spindle by means of 
a frictional gripping box, and one of the present improvements consists 
in a new arrangement or construction of this gripping box, In the 
former plan the gripping box was fixed to the sliding piece, the rammer 
spindle turning in it, but according to the present plan the gripping box 
is cylindrical, and turns with the spindle, being set in a cylindrical 
socket attached to the sliding piece. Two or more wedges are used for 
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gripping the rammer spindle, and these are set equally apart round the 
gripping box, being pressed in or relaxed by means of a ring acting on 
their broader ends. This ring is acted upon bya forked lever jointed 
to the sliding piece, and held down by an adjustable spring, so that when 
the pressure on the spindle exceeds the frictional hold of the gripping 
box the spring yields, and the rammer spindle rises through the gripping 
box. The spindle is turned by means of a ratchet movement upon the 
gripping box. A loose ring is carried between collars upon the gripping 
box, and either upon the ring or upon the gripping box there is a ring 
of ratchet teeth, one or more palls being arranged to act on the ratchet 
teeth in such a manner that when the ring moves in one direction it 
turns the gripping box and rammer spindie, which slips over the gripping 
box and spindle when turning in the opposite direction. The ring is 
turned by means of a cord wound round it, and attached to the stationary 
framing, being guided over pulleys to the ring, and turning the ring 
back and forwards by the reciprocating action of the sliding piece. In 
this way the ramming spindle is both worked up and down and turned 
by means of the gripping box, the action precisely resembling that which 
& workman would apply with hishand. After the mould for the outside 
of the pipe is rammed up, the faucet or socket portion is formed by 
scooping out the mould material by means of an instrument formed with 
scooping edges shaped to correspond with the longitudinal section of the 
faucet. The scooping instrument is attached to the lower end of a 
vertical spindle under which the pipe mould is placed, and being lowered 
down into the mould is turned to effect the operation, The pipe moulds 
are generally placed upon carriages in two or other numbers, and the 
vertical spindle which carries the scooping instrument is carried in « 


bracket, capable of moving about a centre, so as to bring the spindle in | 


succession over the different moulds upon the carriage below. The 
bracket can be fixed in any position by means of a screw nut and lever, 
or otherwise, The socket in which the spindle is set is capable of being 
moved out or in upon the bracket, so as to be accurately adjusted over 
the centre of the mould, The spindle is supported by a chain passed 
over a pulley to a winch, so that it can be lowered into and raised out of 
the moulds. This faucet forming apparatus is placed over the line of 
rails along which the moulds are traversed, so that as each set of moulds 
is rammed up it proceeds on to the scooping apparatus so as to complete 
that part of the operation. When the pipe is cast with its socket or 
faucet end uppermost the core is adjusted and supported in the moulds, 
by means of a dise formed with a central aperture for the end of the core 
bar, and shaped to fit in a check or stop formed in the under side of the 
plate forming tie top of the carriage upon which the mould boxes are 
placed. This carriage is fitted with apparatus for lifting the dise into 
position under the mould box, and for holding it there during the casting 
operation. The disc, upon which a ring of sand or mould material is 
laid to fit the space between the bottoms of the mould and core, is 
inserted through a lateral aperture in the carriage, and is placed directly 
under the mould. It is then raised into position in the mould by a pair 
of lifters worked by a lever projecting externally, and when in position 
two side levers are drawn together under it, and hold it there. ‘The core 
is then lowered into the mould from above, its lower end finding its way 
into the central aperture in the already tixed disc. When the pipe is 
cast with its socket or faucet end downwards, the ring or bottom end 
piece, which is substituted for the dise to support and adjust the core, is 
formed so as to have upon it the core portion of the mould corresponding 
to the socket or faucet of the pipe, the main core only extending as far 
down as the parallel portion of the pipe reaches, and meeting the ring or 
bottom end piece at the inner end of the faucet, this bottom end piece 
having a central step to receive the spindle of the core. The arrange- 
ments for lifting this bottom end piece into position in the mould, and 
for holding it there, are the same as those described for the disc, sufficient 
allowance being made of course for the increased depth of the piece. 

2285. See Class 2, 

2288. WiLLIAM Gostwyck, Gard Calstock, Cornwall, ‘ Bits for boring and 
sinking.”— Dated September 30th, 1856. 

This invention consists of improvements in the construction of bits 
for boring and sinking, for which letters patent for England were granted 
October 21st, 1847. The bits were there described as formed in one 
piece ; they are now formed in two separate and distinct parts. One 
part is a concave bit, with cross or other suitable cutters attached to a 
hollow shaft, and communicating interiovly and directly therewith; the 
other part consists of an outer circular cutter or ring, having slots in- 
stead of holes to prevent a vacuum, and is made of a greater inside 
diameter than the cutter. 


2202. Groror Fiint, Skinner-street, Bishopsgate Without, London; Tuo- 
MAS Woop, and Epwarpd Woop, Tachbrook-street, Pimlico, Middlesex, 
* Punching press or machine adapted to the purpose of stamping, 
coining, slotting, and embossing; and for cutting metal and other sub- 
stances.”—Dated Ist October, 1856. 

This invention consists, Firstly, in so constructing a punching press or 
machine as that the power is exerted from a cam or eccentric direct 
upon the punching tool or other implement employed, through the agency 
of wheel work, instead of through the medium of a lever or levers as 
heretofore commonly practised in presses or machines employed more 
particularly for cutting or punching large holes in metal; and, Secondly, 
in so arranging and constructing the mechanism of such said press as 
that it shall oceupy considerable less space, and be very much cheaper 
than ordinary punching presses or machines. These improvements are 
effected by the following means ;—Suppose, for example, the press is 
required to perform the combined operations of cutting metal at one 
end of the press and punching holes at the opposite end thereof, the 
petentees arrange the movable cutting shears and the punch holder one 
above the other in an upright recess, formed in the stand or body of the 
press, and capable of sliding therein. Between these two pieces of metal 
they place a cam or eccentric upon a shaft working in suitable bearings, 
and they connect the said pieces of metal together by side links or other 
suitable means, Upon one end of another shaft they place a fly wheel, 
and upon the other end of the said shaft fix a strong pinion, which takes 
or gears into a toothed wheel, as much larger in diameter than the 
pinion as is necessary to obtain the desired power; or they employ 
double sets of wheels when it is desired to have considerable power, 
and upon the axis of motion of one of the wheels they securely fix the 
aforesaid cam. Thus it will be seen that upon motion being imparted 
to said cam, one tool will be raised and the other one lowered simul- 
taneously; and it will readily be perceived that in adapting the press to 
the purposes of ping, coining, embossing, &c., it is only necessary to 
substitute the proper tool in the place of the before-mentioned punch 
to enable these several operations to be performed in one and he same 
machine, The machine may be worked by a crank and treddle, or by 
steam or other motive power, 


2203. Jonn Daverisn, Great Malvern, Worcestershire, ‘* Making bread.”— 
Dated Ist October, 1856. 

Heretofore in the manufacture of bread the dough has sometimes been 
made by mixing flour in a closed vessel with water charged with car- 
bonic acid gas, Now this invention consists in compressing the air in the 
vessel in which the flour is contained before admitting the water charged 
with gas, so as to prevent the escape of gas before the process of mixing 
or kneading is completed. The apparatus in which it is proposed to con- 
duet the process consists of a strong spherical vessel, mounted on trun- 
nions or axes; through this vessel a shaft passes, on which a ring is 
mounted corresponding in size with the sphere, and also a series of 
knives. The flour and other material of which the dough is to be made 
is introduced into the spherical vessel by a suitable door; air is then 
compressed into the vessel, and then the aerated water is admitted. To 
mix the materials the spherical vessel is caused to revolve in one direc- 
tion, while the axis carrying the ring and knives turns in the contrary 
direction. 

2207. JouN Parrerson, Linlithgow, N.B., ‘ Manufacture of paper.”— 
Dated Ist October, 1856. 

The rags or material, after being carefully assorted, are deposited in an 
acidulous and alkaline solution alternately, or in one or both, as will be 
judged to be best fitted for their quality and condition by the practical man, 
The materials are then removed to the rubbing hine, which consists 
of « receiver or holder with a base of metal, stone, or other suitable 
material, This base is grooved or indented along or across its surface, 
and may either be flat, or in some parts may be somewhat elevated. Upon 
the said base or bottom surface rests a roller of metal, stone, or suitable 
material, with grooves or indentations similar to, and in the same direc 











tion with, those upon the bottom surfaces. The roller is then propelled 
backward and forward upon the materials placed upon the grooved or 
corrugated base. This gives a powerful rubbing or rolling action upon 
the rags or other materials, and renders the process of cutting them as 
is now practised when they are in a dry state in most cases unnecessary, 
while the dirt and extraneous matters contained in the materials are 
much more effectually disengaged from them. _It will be obvious to the 
practical man that the softening or rubbing process may be obtained in 
various ways. The materials either before or after being reduced may 
be boiled in a boiler containing a mechanical agitator, which is also the 
hoiling steam supplier. The boiler is a vertical cylinder, and the steam 
is supplied to it from above through a vertical rotating pipe fitted with a 
stuffing box joint. Hollow branch arms are fitted to this central pipe, 
and these arms have steam jet orifices in them; when at work the steam 
is passed into the boiler amongst the materials through these jet 
branches, whilst the latter at the same time rotate, and aid the boiling 
and preparing effect. When the boiling is effected by the agency of 
external heat a solid agitator is used, so as still to combine the mecha- 
nical agitation and heat in the process after the pulping reduction in the 
rag engine the reduced mass is deposited for a short time in.a saving or 
acidulous solution, when it is finally treated with the proper bleaching 
agent in the usual manner.— Not proceeded with. 

2299. RoGEr GrorGE Sauter, Alphington, Devonshire, ‘A method of and 

apparatus for expediting the stamping or marking of letters, labels, papers, 

and documents, and improvements in and aaditions to stamping and 

marking instruments and apparatus.”—Dated ist October, 1856 
This invention consists in expediting the stamping or marking of letters. 

papers, labels, and documents, (especially when a number have to be 

marked consecutively) by employing in connexion with the stamping or 
marking instrument certain means or contrivances for raising the letter 
or other article after the marking has been performed, so as to separate 
it from the others, which is effected by excluding air from, or by pro- 
ducing a vacuum on the outer surface thereof, or by the employment of 
an adhesive agent, the letter or other article being released by destroying 
the vacuum, or overcoming the action of the adhesive agent. It also 
consists in apparatus which is employed for the purposes of the inven- 
tion, and in improvements in and additions to stamping instruments. The 
apparatus preferred is a cylinder fitted with a piston, and connected to a 
stamp having a flexible ring at bottom nearly flush with the face of the 
stamp, and made to descend with it on the letter or other article to be 
marked ; on the upstroke of the piston a vacuum will be produced which 
will be destroyed on admitting air through a valve in the cylinder. The 
inventor connects to a stamping instrument a stamper or rod provided at 
bottom with a flexible pad or disc, or with an adhesive material or agent, 
which is made to descend with the stamp on the article to be stamped, 
and raises it with it until it be released by coming against stops. Instead 
of fixing a stamp to a cylinder the piston or cylinder itself may be en- 
graved or provided with a proper die or stamp so as to serve as the 
stamping instrument, and being worked by suitable contrivances will 
thus both impress the desired mark and raise the article so marked to 
separate it from others. The improved apparatus which would be 
specially applicable for impressing date marks on letters, and oblitera- 
ting postage stamps for postal purposes is constructed as follows :—In a 
framework is mounted a stamp having a cylinder attached to the side 
thereof, the bottom of which is provided with a flexible ring flush with 
the face of the stamp, or nearly so. The stamp and cylinder are so con- 
trived that a reciprocating action may be communicated to them by 
means of cranks or cams worked by a treadle or otherwise. A piston is 
titted in the cylinder, and worked by connexions from the cranks or other 
contrivance which actuate the cylinder, but independently of its move- 
ment, A valve is formed in the side of the cylinder. The stamp and 
cylinder are tedin ac ient position with respect to a platform 
or case which holds the letters to be marked, and which is carried up a 
guide-way by means of ratchet wheels and rack and pinion worked by 
cranks or levers or other contrivances. The platform is open on two 
sides, to admit letters of any size, and is so formed that they present 
their labelled corners to the stamp. On working the treadle or other- 
wise the piston is drawa down to the end of its stroke, and the cylinder 
and stamp are brought in to the uppermost letter (the spring being 
thereby depressed) and the marks imprinted. On the piston being 
drawn up a vacuum or partial vacuum will be produced in the cylinder 
and on the surface of the letter, The letter will adhere to the cylinder, 
and follow it in its up-stroke till it reaches the top of the guide-way, 
when the valve in the cylinder coming in contact with a stop or incline 
will be opened and air being admitted, will be released and fall into a 
receptacle. When all the letters have been stamped, the platform will 
be at its full height and the projection on it come in contact with a pin 
on a lever which lifts the ratchets out of gear with the ratchet wheels or 
other connexions, and the platform descends by its own gravity ready to 
receive a fresh supply of letters to be stamped. The inking of the stamp 
is performed during its up-stroke, an ink reservoir is fixed on a lever 

vibrating on a fixed centre; it overtakes the stamp and inks it by a 

sponge, pad, roller, or other agent, cleansing it on its return stroke. 

This motion may be given by cranks, cams, and connecting rods, or 

Two or more stamps may be mounted in the same frame, 

Instead of the cylinder and piston, other 
contrivances may be ployed for pr ing @ vacuum or making an 
article temporarily adhere.— Not proceeded with. 

2301. CHARLES Durand GARDISSAL, Bedford-street, Strand, 
* pump.”—Dated Ist October, 1856. 

This improved construction of pump is furnished with suction and 
delivery pipes and valves similar to an ordinary pump. With the space 
between the suction and delivery valves is connected a spherical air and 
water tight chamber (or it may be of other form) made of india-rubber 
or other suitable material that will admit of such chamber expanding 
and collapsing which at the same time will remain air and water tight; 
power is applied to this chamber to expand and contract or collapse it, 
the effect of which is this:—When the globe chamber is collapsed it 
will force out air or any other fluid it may contain, which will 
be delivered through the delivery valve, and carried to a height 
according to the pressure applied. Again, when the chamber is 
expanded it will suck or draw within it the water or fluid with which 
its suction pipe may be in connexion, which, being brought through the 
suction valve, is not, when the chamber is collapsed, allowed to return 
thereby, but must pass off by the delivery valve, as well understood in 
pumps. By the repeated actions of collapsing and expanding the action 
of the pump will be continued.— Not proceeded with, 

2303. Epwarp WiLcox, Harmston, Lincolnshire, ‘‘ Pumps.”—Dated 1st 
October, 1856. 

This invention consists in adapting tothe upper part of pumps em- 
ployed for lifting water and other liquid, and immediately over the 
discharge outlet pipe, a solid bucket or plunger, and in adapting a valve 
to the inside of the said discharge outlet. The object and intention of 
this invention is to maintain a more continuous discharge of water or 
other liquid than is effected by lift pumps of the ordinary construction.— 
Not proceeded with, 

2309. Danie, Desuonp, Upper Thames-street, London, ‘‘ Improvements in 
vessels and apparatus for storing, improving, and discharging liquids.”— 
Dated 2nd October, 1856. 

The object of this invention is to receive or store beer, wine, or other 
liquids in vessels (of any capacity) fitted with an apparatus which shall 
effectually exclude the admission of atmospheric air to the liquid con- 
tained in such vessel, and by such exclusion permit the ripening of the 
beer or other liquid therein contained, which will continue for any 
desired time, and although the beer shall be, from time to time, drawn 
off for consumption. The patentee claims the exclusive use of a 
cylindrical vessel for storing, improving, and discharging liquids fitted 
with the apparatus described to exclude the atmospheric air from the 
liquid contained in the said vessel during the storage and discharge or 
withdrawal thereof. 

2310. Hexry Jonn Distix, Cranbourne-street, Leicester-square, London, 
“ Kettle drums.”—A communication. — Dated 2nd October, 1856. 

The applicant describes an arrangement of the parts of kettle drums 
contrived for the purpose of regulating the tone of the same, which 
arrangement cannot be described without reference to the drawings.— 
Not proceeded with, 

2312. See Class 7. 

2319. Grorgk FRROUSSON WiLSON and ALBXANDER Isaac AUSTEN, both of 
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and worked simultaneously. 





London, 








Belmont, Vauxhall, Surrey, ‘‘ Manufacture of soap.”—Dated 3rd October, 
1856. 

This invention consists in applying heated and free steam in and 
amongst the matters when using the caustic alkalies ; and also of applying 
heated steam, free or otherwise, to heat the matters when carbonates of 
alkalies are used. 

2321. BLANCHE PALMIRE MosquEron, Vilcoq, Paris, and Essex-street, Strand, 
London, “ Lamp oil.”—Dated 3rd October, 1856. 

The inventress has ascertained that a proper admixture of resin, 
colza, lignite, palm, seram oils, tallow, or oleine, &c., is productive of 
the best results for a lamp oil. Such results in order to be attained, 
require anew mode or process of refining and deodorising such sub- 
stances: this is effected by a longer boiling, with injection of water 
diluted with some lye- water — Not proceeded with. 

2322. RicwarD ARCHIBALD BRoomAN, Fleet-street, London, “ An improved 
lathe or tool suitable for turning, drilling, boring, planing, and smooth- 
ening ; also for grooving, morticing, and slotting ; parts of which may 
be applied to lathes generally.”—A communication from Mons. Fleury, 
—Dated 3rd October, 1856. 

This invention consists of improved machinery for turning, planing, 
boring, drilling, slotting, morticing, and grooving, all combined in one 
apparatus, arranged vertically, and having a continuous rotary motion, 
and also a partial or an alternating intermittent motion, with arrange- 
ment for altering speed and the stroke or throw, and for reversing the ac- 
tion, so that it may be employed for parts of machinery the configuration 
whereof does not allow of the tool passing over all parts of their surface 
oncontour. The planing part of the machinery works in a direction 
transverse to the axis, and is actuated by the screw of the turning part 
or lathe. The shaft carrying the face-plate or chuck and “ back centre ” 
slide to and from the bed, to allow of different sizes of articles being 
turned, planed, &c. Counterbalance weights should be suspended by 
chains passing over pulleys at the top of the bed, to keep the tool carrier 
and its appendages in equilibrium. Instead of the multiplication 
of gearing usually employed, the inventor communicates motion to 
the face-plate or chuck by an endless screw; this gives also mo- 
tion to bevel-toothed gearing, which imparts rapid motion, whils 
intermediate speeds are obtained by bevelled wheels, fast and loose pul- 
leys (and straps) fixed on the driving shaft, and on a supplementary 
shaft. To set the lathe in work and stop it, a hand lever is fixed in the 
upright shaft. The inventor also applies the alternating or intermittent 
movement to vertical lathes, to convert them, when desired, into cir- 
cular planing machines. The bed has a poppet head at one end, and 
framework for the spindle or mandril at the other. The tool carrier 
slides in the bed in a suitable frame. Sliding bearings carry the spindle 
to and from the bed. On the spindle or mandril the face-plate or chuck 
is fixed. Reversing motion, consisting of a sliding rod and gearing, 
drive the endless screw and tool-carrier frame, and sliding couplings 
throw the screw in and eut of gear. The planing or slotting tools are 
worked by bevel gearing, straps, and pulleys. The sliding rod carries 
moveable stops for regulating and reversing the stroke of the plane. 
These stops act on a sliding lever in the upright shaft, which works in 
a guide. A lever is fixed to the lower part of the shaft, and works a 
rod carrying a cam, which works an arm carrying a weight for shifting 
the straps in the pulleys—guides in the sliding rod conduct the straps 
thereon. Moveable stops working in a groove in the chuck communicate 
the desired intermittent action. The forward stroke is regulated by 
means of a sector or pinion, and the two moveable studs, which can be 
retained in the desired position. The stroke of the slotting or grooving 
tool is regulated, and the motion reversed by arms keyed on the vertical 
shaft, and actuated by cams fixed in the frame.—Vot proceeded with. 

2327. ALEXIS Picarp, Rue de l’Echiquier, Paris, ‘‘Tobacco pipe.”—Dated 
4th October, 1856, 

This invention consists, First, in constructing tobacco-pipes with a 
reservoir upon the stem for collecting the nicotine, or other injurious 
substances produced in smoking tobacco, whereby its injurious effects 
are in a great measure prevented. Secondly, in instruments for the 
manufacture of the improved pipe. 

2330. Marra Farina, Hanway-street, Oxford-street,London, “Tooth powder.” 
—A communication. — Dated 4th October, 1856. 

This invention consists in compounding tooth powder by the use of 
the following materials :—Cream of tartar, orris root, calcined magnesia, 
cochineal, Peruvian bark ; and to these materials are added cinnamon 
powder, and a decoction of geranium and rose leaves. The materials 
are combined in the following manner :—On to eight ounces of cream of 
tartar is poured boiling water, and the mixture is let stand till the water 
is cold, and then filtered off. Then are taken one pound of 
Peruvian bark, four ounces of cinnamon, one ounce of orris root, three 
ounces of cochineal, each ground to a fine powder. These materials are 
mixed well together, and then are added one ounce of a decoction of 
geranium and rose leaves, together with the water strained from the 
cream of tartar, and the materials are kneaded into a stuff paste which 
is spread on slabs of porcelain and dried before a large fire ; it is after- 
wards finely pulverised, and is then fit for use. 

2334. Herpent Mackwortu, Clifton, Gloucestershire, “ Improvements in 
the separation and treatment of mineral substances, and in coking, aud in 
apparatus connected therewith.’’— Dated 6th October, 1856. 

This invention consists of several different processes adapted to the 
peculiar condition of the mineral operated upon, and the particular state 
into which it is desirable to reduce it as a commercial article. In the 
preparation of minerals by existing processes there is an unnecessary 
loss; the separation from impurities is not conducted with sufficient 
economy, and the obtaining of a mineral in a greater degree of purity is 
hindered or prevented by these defects. For example, coal as it comes 
from the mine is mixed with shale or earthy matters and iron pyrites, 
some of which are firmly incorporated with it. The presence of these 
foreign matters prevents many seams of coal from being worked with 
advantage, and renders many coals unfit for coking, or very inferior for 
smiths and similar purposes, besides producing a large amount of clinker 
and loss of heating effect when consumed under a boiler. Other minerals, 
such as copper ores, are sent to the smelter in a very impure state in con- 
sequence of the agency of fire in smelting being found preferabie to the 
inadequate modes of separating or dressing as now practised. The 
present invention, which has been effected with the circumstances in 
view, cannot be described without reference to the drawings. 


2336. Vicror Avrit, Paris, “Improvements in the manufacture of iron 
and steel.”—Dated 6th October, 1856. 

This invention consists in refining crude metal, and converting crude or 
cast iron into malleable iron and steel on its issuing from the blast furnece, 
and while still in a liquid and heated state, by heating it either with chlo- 
rate of potassa (chlorate de potasse, KO. Cl. 05), or with nitrate of potassa 
(azotate de potasse, KO. Az, O°). These salts liberate a quantity of oxygen 
in the hot mass of crude metal, refine it, decarbonise it, and effect its 
conversion into steel or malleable iron. When chlorate of potassa is 
used, the chlorate of potassium will be decomposed, and the chlorine 
will be volatilised, and combine with the sulphur, phosphorus and sili- 
cium contained in the metal, and pass off; the potassium will combine 
with the slag. Nitrate of potassium will be decomposed in a similar 
manner. The crude metal is introduced from the blast furnace into a 
cupola, chamber, or receptacle in a thin stream, adding at the same time 
chlorate or nitrate of potassa: a layer thereof should also be placed at 
the bottom of the chamber before introducing the metal, and also on the 
top. The metal will immediately be heaved up, or agitated. When the 
agitation ceases the slag should be removed, and the metal is ready to 
run into bars or moulds. The degree of decarbonisation will be regu- 
lated by the quantity of the chlorate or nitrate of potassa, Sometimes a 
certain quantity of peroxide of manganese is added to the chlorate or 
nitrate. In this invention the heat of the metal when it issues from the 
blast furnace is made available, and the employment of metallic oxides 
dispensed with.—Not proceeded with. 

2347. Jutes Apotpue Le Franc, Cecil-street, Strand, London, “ Lubri- 
cating oil cans or vessels, — A communication.—Dated 7th October, 1850.2 

This invention consists of forming such cans or vessels in such 
manner that they will assume such a position when placed on any 
surface that the oi! will not flow from the tubular neck through which 
the oil is poured when lubricating parts of machinery, thus preventing 
the great waste of oil now consequent in such cans or yessels being up- 
set or turned over.— Vot proceeded with. 
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PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Raits—But little business doing. The present quotations are from £7 12s. 
6d. to £8 per ton, according to payments. Railway chairs £5, and fishing 
pieces £9 5s. per ton, free on board at the Welsh ports. 

Scotch Pic Ixon has fluctuated little during the past week, and closes at 
75s. per ton for mixed numbers, viz., 3-5ths No. 1, and 2-5ths No, 3,G.M.B, 
f.o.b, at Glasgow. The shiy ments for the week ending the 14th instant were, 
13,900 tons, against 14,000 tons the corresponding date last year, and the 
stock on warrants is about 30,000 tons. 

MANUPACTURED Ikon is in fair demand. 

Spe.rer is dull at £29 10s, per ton, sellers. 

Copper.—At the meeting of the smelters on Tuesday it was decided to 
continue the present rates, the makers being tolerably well supplied with old 
orders. 

Try has a downward tendency. Banca is quoted at £149, sellers, and fine 
Straits at £146 per ton. 

Tin PLares.—But little doing. 

MUALE and CO., Brokers, 65, Old Broad-street. 

London, 17th April, 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


Imports, April 6.—416 packages copper, by Sewell and Co., from Norway ; 
6 cases old ditto, by Vivian and Sons, from Belgium; 8 casks ditto, by F. 
Huth and Cov., from Adelaide ; 225 cakes copper, by Sillem and Son, from 
ditto ; $27 bars iron, by Austin Bros., from Sweden; 3,300 pigs lead, by 
French and Co. from Spain; £50 worth minerals, by the Maraquita Mining 
Co., from Savannilla; 18 casks copper ore, by the London Dock Company, 
from the Cape of Good Hope; 1,587 cakes spelter, by J. A. Hertz, from 
Prussia ; 162 casks 56 sheets rolled zine, by J. Harris, from Belgium. 

April 8.—1,964 cakes copper, by Morrison and Co., from Adelaide; 110 
barrels blacklead, by Scott, Bell and Co., trom Ceylon; 85 casks copper ore, 
by T. Honychurch, trom Adelaide ; 9 casks tin ditto, by Baring Brothers, from 
Port Phillip ; 61 02. silver plate, by F. E. Heley, from China. 

April 11.—11 cases old metal, by the East and West India Dock Company, 
from Port Phillip; £22 worth gilt wire, £30 worth plated ditto, £50 worth 
copper ditto; by H. B. and G. Lang, from Hamburgh ; 339 bags 1 package ore, 
by J.G. Willey, from the Cape of Good Hope; 1 bag ditto, by London Dock 
Company, from ditto; and 4,139 bags ditto, by the East and West India Dock 
Company, from Port Phillip; 2 cases iron manufactures, by E, Blanchon, 
from France ; 1 case steel ditto, by Morice and Co., from Holland. 

April 13.—1,247 bars iron, by Rew and Co., from Sweden ; 23 barrels black- 
lead, by Matheson and Co., from Ceylon ; 109 cases old metal, by S. Solomons 
from Port Phillip; £140 worth plated wire, by Sabel and Co., from Holland ; 
231 tons copper ore, by Ogilby and Co., from Port Phillip; 260 cakes spelter, 
by Grenfell and Co., from France; 1,713 ditto, by J. A. Hertz, from Prussia; 
1,698 ditto, by J. Friend and Co., from ditto; 47 casks rolled zine, by J. 
Harris, from Belgium ; 24 cases ditto, by Thompson and Co., from Prussia ; 
26 barrels zine, by J. Harris, from Beigium. r 





- 
ie 
& 











Exports, April7.—20 tons 3 cases spelter, by H. Grey, to Calcutta ; 100,000 
oz, silver bars, by ditto, to Hamburgh ; 500 0z. gold coin, by Doxat and Co., 
to ditto; 6402. ditto, by S. Moore, to ditto; 4,567 1b, quicksilver, by French 
and Co., to Shanghae. 

April 9.—1 case quicksilver, by T. Hodgkinson and Co., to Montreal > 38 
tons iron, by James and Co., to Smyrna; 4 cases bronze manufactures, by J. 
Loosemore, to the Mauritius. 

April 13.—71 cases quicksilver, by J. B. V. Gansewinkel, to Boulogne ; 
8,000 oz. silver coin, by J. Hunt, to Gibraltar ; 8,251 1b. quicksilver, by W. 
L. Bremner, to Hamburgh; 20 cases iron manufactures, by W. T. Mishin, to 
Jersey ; 200 cases iron machinery, by F. H. Wenman, to the Mauritius; 50 
cases iron nails, by J. T. Wright, to ditto; 4 cases bronze manufactures, by 
H. Nursey, to Odessa, : 

April 14.—12 cases regulus antimony, by A. F. Lay, to Lisbon; 3 cases 
brass manufactures, by T. J. Caswell, to Colony 19 cases iron ditto, by E. 
W. Dyer, to Melbourne; 20 cases tin ditto, by J. Wooley, to Port Phillip, 





AcTuAL Exrorts FOR THE WREK ENDING THURSDAY Last, INCLUSIVE.— 
41 cases regulus antimony to Bremen, 8 cases Lrass manufactures to Bombay, 
9 cases copper ditto to ditto, 30 cases stvel ditto to Mogadore, 29 tons iron to 
Bombay, 12} tons copper to ditto, 5 tons ditto to Havre, 3 tons steel to Moga- 
dore, 117 cases plumbago to Hamburgh, 100 ditto to Belgium, 2,128 Ib. quick- 
silver to Revel, 8,998 ditto to Harburgh, 672 ditto to Madras, 6,080 oz. gold 
coin to Boulogne, £2,000 worth and 5 059 02. ditto to Hamburgh, 1,000 oz. 
silver coin to Belgium, 176,000 02. ditto to Hamburgh. 





, CoLomBo, CEYLox, March 14, 
The ships which have left for London in the past fortnight have taken away 
3,914 cwt. of plumbago. The Vittoria, on the 27th Feb, had on board 764 
barrels, containing 2,640 ewt. The Meteor, on the 3rd March, had on board 
150 barrels, containing 565 ewt. The Indiana, on the 4th, had on board 100 
barrels, containing 340 cwt. ; and the Lima, on the 10th, had on board 60 
barrels, containing 218 cwt. 


Mavritivs, March 2.—Prices current:— 


Gunpowder.—Coarse, in 


barrels ee «» thel001b. 24 dols.to 25 dols, Scarce. 
Fine, in cannisters .. each, 067 ,, » O70 ,, moderate. 
Metals.—Copper shttng. the 100 Ib. 40 a wo » ‘~ 
Yellow metal ee ” 35 » . si 
Iron nails, shingle .. “i Oe « « Ce «= pe 
Do. from 2 to 6 inches es Cm 2 aw @ ” 
Ditto bar én ie te oe as « Bs “6 
Ditto hoop 1. . 1... 28. se 
Lead pipe. oe » 6 » » 650 ,, supplied. 
Ditto sheet .. o“- ra Te «as »» moderate. 
Ditto shot ., ~~ - 10 o ~~ » Supplied. 
Tin block,in slabs ., se 40 se » scarce, 
Do. plates, 1.C.&1.X. the box. 13 » » 13°25 ,, moderate. 





MEtzBourne, Feb. 12. 


and galvanised tinned, 25 to 26 gauge, is worth £48, and Scotch ditto £37 
10s. Boiler plate, B best, is sold at £18 to £22. The market is supplied 
with bar iron, and the best assorted cannot be quoted over £14 to £14 102. 
Swedish is unsaleable. Tire iron is worth £15. Galvanised wire, Nox, 1 to 
5, has been sold at £28. Tin plates have fallen in value considerably, and 
have been sold at 28 to 30 per cent. on invoice. Lead of light weight is worth 
£31 to £32 per ton, 
Hut Exports ror THE W£EK.—27 casks 23 cases 17 bundles hardware, 
36 cases 8 casks 59 pieces machinery, 543 bundles steel to Antwerp; 78 tons 
coa's to Altona; 9 casks 6 casks 158 bundles, 53 packages hardware, 1,063 
bundles 2,450 bars 1.182 plates iron to Amsterdam ; 250 tons coals to Boulogne ; 
26 cases 47 packages hardware, 74 bars 61 bundles 86 plates iron, 400 tons 
coals to Bremen ; 540 tons coals toCharleston ; 19 casks 16 cases 244 bundles 
16 packages hardware, 230 bundies 20 plates iron to Christiania ; 4 cases 
22 bundles hardware to Christiansand ; 80 tons coals to Dover; 663 bars 
5 bundles iron, 4 cases 778 bundles steel, 75 casks 16 cases 15 bundles hard- 
ware to Dantzic; 52 tons coals to Faaborg; 9 casks 5 cases hardware, 376 
tons coals to Gothenburg ; 68 casks 50 cases 293 bundles 197 packages hard- 
ware, 708 bars 3,536 bundles 951 plates 275 bundles tubes iron, 116 bundles 
12 cases steel to Hamburgh; 3 casks 1] cases hardware, 25 cases 6 pieces 
machinery, 94 bundles 1,198 bars 980 plates 631 rails iron to Harburgh; 180 
tons coals to Havannah ; 3 cases 114 packages hardware, 58 bundles steel, 
100 tons coals, 691 bars iron, 150 tons salt to Konigsberg ; 81 tons rock salt 
to Lemvig ; 20 tons coals to Leer; 40 cases blacklead to Montreal; 110 tons 
coals to Odessa; 400 tons coals to Richibucto ; 60 tons rock salt to Rens 
burgh ; 9 casks 9 cases 240 bundles 15 packages hardware, 56 cases 15 pack- 
ages 2 jeces machinery, 253 bundles 7 bars steel, 612 bars 579 buandies 
971 plates 190 tubes 36 anvils 144 ewt. chains 56 pairs wheels and axles iron 
to Rotterdam; 2 cases hardware, 250 tons coals to Stockholm ; 2 casks 
8 bundles hardware, 9,824 bars, 1,353 bundles 494 plates 125 hvops iron to 
Stettin ; 90 tons cuals to Veille. 


—— 








Liverroot, Exports, Apri 16tl1.—Coats, tons,—Aden 1,658, Melbourne 
761, Shanghai 720, Dewerara 42 bhds,, St. Thomas 32 hhds., Boston 75, New 
York 1,470, Dorchester 81, Newfoundiand 104, Quebee 490, Restigouche 50, 
St. John 40, Bahia 75, Buenos Ayres 60, Honolulu 41 bhds., Rio Grande 20, 
Corfu 1,227, Gibraltar 730, Trieste 1,004, Venice 1,020, Isleman 45, Dublin 35, 
Limerick 150. 

Corper.— Manilla 7 cs., New York 40 es., Montrea 12 bxs., St. John 1 bi., 
Beyrout 10 cs,, Constantinople 3 tons 11} ¢, Salonica 38 ¢s., 14 ths, 32 bdls, 
1 bx. 

Correr, Natis,—St. John 2 kgs. 

Correr Rops.—Salonica 4 bdls I c. 

Harpwake, packages.—Africa 29, Hayti 67, Adelaide 95, Geelong 15, Mel- 
bourne 285 pkgs. 12 esks., Sydney 21, Batavia 7, Manilla 10, Singapore 343, 
0, Calcutta 252, Demerara 18, Havana 266, Belize 58, Jamaica 26, 
nas 6, St. Thomas 14, La Guayara 3, Santa Martha 132, Vera Cruz 
25, Boston 36, New Orleans 10, New York 680, Philadelphia 7, Portland 
1 bx., Dorchester 48, Bay Chaleur 3, Halifax 108, Caraquet 2, Miramichi 40, 
Montreal 251, Newfoundland 115, Prince Edward Island 297 nails ; Charlotte 
Town 102, Port Union 3, Quebec 133, Restigouche 34, St. John 226, Bahia 6, 
Buenos Ayres 301, Lima 140, Monte Video 33, Pernambuco 8, Rio Janeiro 
246, San Francisco 11, Valparaiso 245, Alexandretta 4, Alexandria 2 casks, 
2 pkgs., Alicante 92 casks, Ancona 7, Beyrout 8, Constantinople 22, Cortu 11, 

i k., Genoa 21, Gibraltar 5, Havre 9, Leghorn 15, Lisbon 2, Malta 
11, Messina 5, Naples 17 pkgs., 8 crts., Palermo 10, Smyrna 37, Syra 4, 
Trieste 85, Venice 1. 

Irox, BAR AND BOLt, tons.—Melbourne 32, Sydney 50, Manilla 29, Bata- 
via 24, Calertta 3983, Madras 26, Bombay 98, Havana 44}, Vera Cruz 14, 
Baltimore 32}, Boston 814, New York 902}, Philadelphia 30, Dorchester 249, 
Montreal 20, Newfoundland 12], Quebec 38, Prince Edward Island 60, St. 
John, 120, Monte Video 2 t, 1i}¢., Pernambuco 41, Rio Janeiro 8}, Valpa- 
yaiso 80}, Alicant 143, Alexandria 5, Bordeaux 19, Constantinople 4}, 
Galatz 18}, Genoa 20}, Havre 113}, Hamburgh 8, Lisbon 1, Malta 15, Naples 
334, Nantes 5, Palermo 37}. Smyrna 13, Trieste 16}, Venice 120. 

Irox, Castines,—Sydney 5} tons, Bay Chaleur 2 tons 12 c., Quebec 18 es., 
Caraquet 15 ¢., Newfoundland 12 tons 11 ¢., Prince Edward Isiand 8 es. 2} 
tons., St. John 2 c, Buenos Ayres 4 tons 6 c., Monte Video 8 tons 4 c., Rio 
Janeiro 5 tons 16 c., Valparaiso 9} tons, Constantinople 2 tons 4 ¢., Malta] 
ton 17 cs, 

Iron, Hoop, tons.—Boston 18, New York 83, Bay Chaleur 3, Newfound- 
land 4, Quebec 82, Prince Edward Island 7, Pernambuco 6}, Rio Janeiro 79, 
Valparaiso 17}, Bilboa 7}, Constantinople 4, Genoa 12, Havre 284, Lisbon 4 
Palermo 2, Smyrna 1. 

Inon, Natis.—talifax 192 bags, Prince Edward Island 297 pkgs. 

Iron, Pie, tons.—Ceylon 12, Boston 10, Rio Janeiro 20, San Francisco 50, 
Corrunna 40 

Iron, Rariway, tons.—New York 866, 

Ixon, Rop, tons.—Bombay 45, Calcutta 55, Alexandria 4, Constantinople 
15, Genoa 174, Naples 10, Smyrna 50 

Inon, SHEET, tons.—Melbourne *}, Bombay 15, Calcutta 39}, Havana 
32, Boston 25}, New Orleans 10, New York 60}, Montreal 394, Quebec 102, 
Pernambuco 1, Rio Janeiro 23, Havre 154, Leghorn 254, Smyrna 62}. 

Leap.—Bombay 50, St. Thomas 1 keg, La Guayra 10 casks, Bay Chaleur 8 
kegs 5 c.. Caraquet 7 c., Newfoundland 10 ¢,, Prince Edward Islaud 6c., 
Restigouche 173 ¢. 

Leap, Suot.—Batavia 12 casks, Calcutta 60 kegs, St. Thomas 30 kegs, Bay 
Cialeur 34 bags, Miramichi 3 casks, Caraquet 4c., Montreal 32 casks, Prince 
Edward Island 1 cask, Bahia 150 kegs, Pernambuco 100 kegs, Para 10 kegs, 
Palermo 1 box. 

MAcHiInERY —Melbourne £2,948, Sydney £20, Manilla £200, Ceylon £100, 
Coringa £3,600, Demerara £2,550, Poito Rico £10, Vera Cruz £59, New 
York £12, Pernambuco £4,153, Rio Janeiro £250, Valparaiso £670, Alicante 
£80, Constantinople £257, Genoa £255, Havie £10, Palermo £95, Santander 
£210, Trieste £106, Venice £340. 

STrEL.— Melbourne 2 tons 16 ¢., Havana 14 c., Boston 27 ton 11} ¢., Port- 
land 6 tons 17 c., New York 814 tons 24 c. 280 bdis. 9 cs., Philadelphia 4 
tons, Mirachimi 3} ¢., Montreal 7 tons 12 c., Restigouche 2¢., Pernambuco 
2} c., Rio Janeiro 4 tons 18 ¢., Genoa 10 ¢., Havre 27 ¢. 

Tix, BLock AND Bar.—New Orleans 1 bri., Halifax 2 bris., Montreal 80 
bxs. 14 c. 2 bris., St. John 12} ¢, Constantinople 5 bris., Palermo 2 c., 
Salonica 15 bris, 

Tix, PLaTEs, boxes.—Sydney 112, Manilla 100, Santa Martha 10, Boston 
461, New Orleans 442, New York 7,271, Philadelphia 1,165, Prince Edward 
Island 4, Quebec 750, St. John 6, Buenos Ayres 150, Rio Janeiro 205, 
Valparaiso 200, Barcelona 30, Civita Vecchi 16, Genoa 161, Havre 24, Malta 
65, Palermo 10, Smyrna 60, Bay Chaleur, 2, Montreal 840 ; Newfoundland 120, 


























THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 

Tue Iron Trape or Sovurm Srarrorpsaire: Zhe Hffect of the Easter 
Holidays upon itt—Tue Untrep StTares v. Sour STAFFORDSHIRE 
Inon: Special Pleading of the New York Railway Times — Coa. 
TRADE — BIRMINGHAM AND WOLVERHAMPTON TRADES: Jecision of Smelters 
in Regard to Prices—Ynstuict Trapes: Machine and Chain Makers— 
TESTIMONIAL TO Mr. Sanvs Cox, BrrmincuaM: A Wise Disposal of it by 
Mr. Cox—WAaRvENInG IRON any Sreeu: Valuable Hints—Tuk Coar- 
BROOKDALE COMPANY AND THE EDUCATION OF THEIR WoRKPEOPLE—TuE 
Aton Towers’ CoL..ecTION OF ART WORKS TO BE SoLp—GRowTn or 
British Exrort Trape—Discovery of Coprenk In ADELAIDE—A Svue- 
GESTION TO ConTRacTors: Sinking Coal Mines—Boi.er EXxpLosions anp 
Coroners’ Fees TO MeN oF ScienceE—FataL Borer Expvosion ar 
Inon Works—Mevancnoty Deatu or A RKattway Excineman—Funps 
FOR BaRgnsLey—Lessee Finep: Open Pit Shafis—FaTaL EXPLosion or 
Fine-pamp: teckless Conduct—Mixe ACCIDENTS AND THE CoNnTRACT 
System: Legislative Jnterference demanded. 

Very little work has been done by the Tubal Cains of South Staffordshire 

in the past week, on account of the Easter holidays. The demand keeps 

steady both from home and also foreign markets, and rates remain firm. 

The last of the quarterly meetings of the present series passed off at 

Duley, on Saturday, without the occurrence of any circumstance worthy 

of note, after our notice of the previous meetings. 

Some special pleading, in favour of the iron made in the United States 

to the disparagement of that produced in Great Britain, and in South 

Staffordshire in particular, has just been attempted by the New York 

Raiheay Times; and as the “’cute” pleader would seem to have taken a 

previous letter of ours for his brief, we are compelled in justice to the 

ironmasters of this district as well as to ourselves to draw attention to the 
article in this place. The article referred to was copied into Tue 

ENGINEER of last week. Because, by a singular coincidence, portions of the 

machinery of several of the iron works of this district were stopped for 

repairs at about the same time, and because, also, at about that period 
there happened to be a short supply of red hematite coming into the dis- 
trict, the New York Railway Times, with the flourish characteristic of our 
brethren across the water, and with an excess of zeal on behalf of the iron 
monopoly of the States, immediately says—* That's the kind of iron you 
get from the Britishers—iron for the manufacture of which no rich ore is 
to be obtained, and which, consequently, when applied to the test of use 





MutaLs.—Sheathing is not worth more than Is.1d, Morewoud’s corrugated 


breaks to pieces; whilst we Americans have a never-failing supply of 


ore that is making iron that licks creation!" The facts are 
that the principal ppages were joned, not by inferior iron 
used in the hinery, but by disl i in the engines by which 
the machinery was worked, And if in any of those cases of the 
sudden development of want of constructive skill on the part of the engine 
builder, some of the machinery should give way, it would be a consequence 
which no description of iron could effectually resist. We know from con- 
siderable experience that the breakages of machinery at the leading works 
in South Staffordshire are very few—that they occur far more seldom 
then is the case in districts where iron of an inferior character is made. 
With regard to the red ore, the difficulty being only of a temporary 
character has been removed, the supply is now adequate to existing 
necessities. We ehall be always happy to tind our New York contemporary 
copying from our letters facts which may be of interest to our readers, 
but we hope that he will not distort those facts to a meaning which they 
will not fairly bear. We can assure him that iron of a first rate quality is 
made in large quantities in South Staffordshire every day, and that in the 
American market as well as at home the acknowledged brands never stood 
higher in the estimation of purchasers. Further, which is one of the most 
substantial tests, the makers of such brands experience every year a steady 
growing demand for their iron, 

The demand for coal has been improved by the recent reduction of 
prices. 
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The trades of Birming and Wolverhampton have exhibited no note- 
worthy change since our last, excepting that the American and colonial 
demand is even better than it was last weck. Of the home demand, how- 
ever, we are not able to report so favourably; and in several trades there 
are instances of slackness. The orders that come to hand are all for 
sv: lies to meet only pressing necessities, larger demands being kept back 
in .nticipation of a reduction of the price of the metals, the dearness of 
which has been the chief cause of the absence of universal activity which 
has now for some weeks existed. 

Hopes were indulged that, at the meeting of smelters on Tuesday last, a 
reduction would be declared, but they have been unrealised—the smelters 
having decided to make no alteration in present prices. 

From the district around Birmingham it is reported that for the con- 
struction of marine engines several large contracts have come in; that the 
boiler makers are fully employed upon local work as well as upon engines 
of all descriptions to be sent away; and that the chain-makers continue 
well employed, with no ining dispute bet the employers and the 
employed. 

The Birmingham people have for some time past been engaged in getting 
up a testimonial to a zealous and intelligent promoter of education and 
philanthropy in their town, Mr. William Sands Cox. To his exertions the 
Queen's College and the Queen's Hospital of Birmingham are said to be 
indebted for their existence, and they are now among the brightest orna- 
ments of the iron-ware capital. Replying to a communication from the 
mayor, who writes on bebalf of the testimonial committee, Mr. Sands Cox 
says:—" Permit me to suggest to the committee for their consideration, 
whether the amount subscribed might not be laid out in some manner that 
would permanently benefit the Queen's College, and furnish instructive re- 
creation for the inhabitants of this my native town. It has occurred to me 
that those objects might be concurrently promoted by devoting a part of 
the fund to the foundation of scholarships, and the remainder towards the 
completion of the College Museums; under the stipulation that the Coun- 
cil of the College do undertake to grant free admission to the industrious 

classes once a week under such regulations as may be deemed necessary 
and proper."— At a subsequent meeting of the committee it was resolved 
unanimously that, in accordance with Mr, Sands Cox's generous wishes, the 
best efforts of the committee be devoted to secure a suflicient sum to en- 
able him to complete the College Museums, and to fuund scholarships ten- 
able for two or more years. The scholarships to bear the name of the 
founder of the Queen's College and the Queen's Hospital. 

Respecting the patent for hardening iron and steel by Mr. G. J. Farmer, 
of Birmingham (described by us last week), Mr. J. Bennett, of London, 
says:—-" The articles the patentee uses will accomplish his purpose—the 
prussiate of potash alone being of very great service, Fifteen years ago I 
used it with every degree of satisfaction in a certain branch of manutac- 
ture, and four months ago showed its use through the medium of a scientific 
publication. The saltpetre and sal ammoniac he professes to use will not 
be any improvement in some instances, and in others will be decidedly in- 
jurious. Hardening steel is a very peculiar operation, and is one of the 
greatest contingencies in the manufacture of articles into which it is trans- 
formed. Under the most careful management I have seen very expensive 
articles in tools and cutlery rendered perfectly useless through the seeming 
caprice of the two elements, tire and water; if such articles had been 
rubbed in prussiate of potash, which gives the metal a sort of liquid case, 
I think cracking in the water, 80 common an occurrence with superior 
articles, would be prevented, particularly if the water used were soft, and 
by the infusion of a little hot water rendered lukewarm, In hardening 
iron the very opposite course should be pursued; have the water cold as 
possible, the harder the better; a little quick lime in it would also be an 
improvement, and if the iron to be hardened be heated nearly to a white 
heat, rubbed with or rolled with pulverised prussiate of potash, a steel sur- 
face is sure to be obtained. — The objection to the sal ammoniac and 
saltpetre are that they will enter the pores of the metal, and will afterwards 
discharge in little particles, which will spread over the surface of the body, 
and rust the very nature of the metal away. These three substances would 
be very injurious to the fire-iron manufacture, which articles are generally 
case-hardened, to make them polish, for all the grinding, glazing, and 
polishing they might be submitted to would never destroy the effect of the 
salts in which they had been immersed.——It would be a very great ad- 
vantage to the agricultural districts if their harrow teeth and other iron 
imp] of husbandry were hardened in this way; the cost may be a 
consideration, I should advise the prussiate of potash pounded and mixed 
with horn-dust, which would answer better than the salts, The present 
price (wholesale) is, prussiate of potash, 1s. 8d. per pound; sal ammoniac 
about 6d.; and saltpetre about 4d. per pound. The use of prussiate of 
potash might be a great improvement to the tools used by miners. Their 
picks and spades would wear longer if hardened with it in the manner I 
have described. It must be remembered chat it is only the surface of the 
iron which is affected, and the hardening will not penetrate more trequently 
than the thickness of ordinary tin plates; but the resistance is so superior 
to that of iron unhardened, that it would be a great saving in the cost of 
working tools. There is another advantage: it would not render the fron 
brittle, consequently there would not be an increase in breakage, which ‘s 
of considerable importance to the owners of extensive workings.” 

The Coalbrookdale company is pursuing a course which, of all others, is 
most calculated to ensure their maintenance of the high position which 
they already occupy in the world of metal. They are educating their work- 
people in the principles of art and science, the knowledge of which is indis- 
pensable to an intelligent and efficient prosecution of their calling. At 
their last meeting the company had brought before them a plan for 
suitable buildings for a library, reading-room, news-room, &c., for the 
members of the Literary and Scientific Institution connected with the 

works. The plans were approved of, and have been placed in the hands of 
the architect; the necessary funds for the erection will be supplied by the 
firm. 

The works of art and articles of vertu which have long given notoriety 
to Alton Towers, the Staffordshire seat of the late Earl of Shrewsbary 
are about to be scattered by the hammer of the auctioneer, Messrs 
Christie and Manson announce that they have received instructions from 
the executors of the late Earl of Shrewsbury to sell by auction, at Alton 
Towers, on Monday July 9th, and thirty following days, the whole of 1 @ 
contents of Alton Towers; comprising the celebrated gallery of pictu: 8 
by the old masters, seven hundred in number, fine modern Italian 
sculpture, china, carvings, and works of mediaeval art; the very important 
collection of armour and arms; the service of silver and silver-gilt plate 
the whole of the magnificent ancient Tudor and beautiful modern furni- 
ture; and the sculpture and ornaments in the garden. 


A publication of the utmost interest to all commercial men in the 
British Empire was issued by Government last week. It was a statistical 
abstract for the United Kingdom in each of the last fifteen years, from 
1842 to 1856. During that period the declared value of the exports of 
British produce and manufactures has more than doubled, having in- 
creased from £47,284,933 to £95,688,085, The following table shows 
the value of the exports of the principal staples of this district in the 














under-mentioned years :— 
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Brass and copper manu- 1845. 1850. 1855. 
factures .. .. .. «+ £1,694,441 .. £1,978,196 .. £2,113,177 








Cotton manufactures . .. 19,156,096 .. 21,873,697 . 27,581,278 
Earthenware «6 «+ 828,182 .. 999,448 .. 1,019,600 
Hardware and cutlery... 000 .. 2,641,432 .. 2,960,391 
Linen manufactures .. .. 36,370 .. 3,947,682 .. 4,118,924 
Machinery «2 «+ o- 961 .. 1,042,167 .. 2,211,215 
Iron and steel. 3,501,895 .. 5,350,056 9,472,886 
Silk manufactures .. 766,405 ., 1,255,641 1,534,856 


944,940 .. 15135090 


637,507 . i 
8,588,090 .. 7,717,656 


Tin plates and wares.. 
7,693,117 .. 


Woollen manufactures 


For the year just past the increase has been proportionately greater 
still, 

An ement of iderable importance in the existing state of the 
copper market, in regard to the supply of ore, is made in the Adelaide 
Weekly Dispatch of ¥eb. 7, It is to the effect that the rumour current 
in Adelaide of a discovery of copper ore to the northward, had “ set- 
tled down into a fixed reality.". Upon the authority of a Mr. Bull, whose 
eldest son appears to have made the discovery, and who has made a survey 
of the district, and, in conjunction with his son and a Mr. Whittington, 
obtained the district upon a mining lease. .“ The situation of the mine 
(the paper says) is east of Mount Stuart, and bearing 100 miles N.N.E. of 
Port Augusta, the road to which is easy of access, and well supplied with 
water from springs at intervals of ten or fifteen miles, the whole of the 





way. ‘The samples from the mine, exhibited to us by Mr. Bull, are of 


malachite and silver grey ore of the richest description. Mr. Bull reports his 
having traced the lode at surface for fifty fathoms, bearing a continuous 
course of ore the whole of the way, and on his breaking the ground on the 
course of the lode southward, fifty fathoms further on, he found the same 
rich character of ore existing. But what is more remarkable than the 
whole of the foregoing, is the cropping out of the ore on the surface at the 
base of one of the adjoining hills. A large basin is formed there, com- 
prising several acres, say ten to twelve. Over the whole extent of this 
nodules of copper ore are extensively dispersed, and lie scattered among 
the debris. This can hardly exist without large and important under- 
ground workings.” 

A suggestion which we doubt not some man of enterprise will thank us 
for giving this publicity to, has just been made by Mr. Edward Potter, a 
member of the North of England Institute of Mining Engineers, in a 
paper of his on the sinking of “ Murton Winning” coal pit in the county 
of Durham, published in a number of the above “ Mining Institution Jour- 
nal.” Mr. Potter says:—“It has often struck my mind that there is a 
good opening in the coal trade for a man of energy and capital to undertake 
as a contractor, the entire sinking of any new colliery, by a well-assorted 
stock of the various implements required for such a business, and which 
could be removed away to another locality when no longer wanted, together 
with a well-trained staff of superintendents and skilled workmen. These 
operations could be effected both more economically and readily than the 
present mode of each colliery proprictor, or his viewer, collecting together 
upon an emergency a heterogencous multitude of undisciplined men, toge- 
ther with an entire new stock of sinking requirements, which are generally 
either destroyed or sold below their value as soon as the particular work is 
completed,” 

We last week gave the particulars of two boiler explosions in this dis- 
trict, ihe one occurring at a colliery at Oldbury, and the other at an iron- 
stone pit at West Bromwich, and resulting in the death of two persons, 
The tinding of the jury in the first case we also gave. It will be remembered 
that it was come to in the absence of the person who had been officially 
requested by the coroner to examine the exploded boiler, that person not 
being present for some time after the commencing of the adjourned inquiry. 
The adjourned inquest in relation to the second named explosion is thas 
noticed in a local paper. * The inquiry, at the request of the jury, had been 
adjourned, in order that the coroner might have the practical advice of 
Mr. Davis, civil engineer, West Bromwich, after that gentleman had 
examined the exploded boiler, The coroner and jury, with Mr. H. Plun- 
kett (retained on behalf of the iron-stone pit owner, Mr. Dawes), aecord- 
ingly assembled as above, at tive o'clock in the afternoon, but efter waiting 
an hour for Mr. Davis he did not come, and Mr. Hinchliffe adjourned the 
inquiry for a couple of hours, and went himself to the engineer's residence, 
to ascertain the cause of the delay, When the jury assembled the coroner 
told them that, having seen Mr. Davis, he found that that gentleman's 
excuse for his non-attendance was that he had been so much engaged as 
not to be able to go and inspect the boiler. Under such circumstances, and 
after scme consultation with the jury and Mr. Plunkett, the coroner sug- 
gested another adjournment for a fortnight, and that was acceded to.” Mr. 
Davis was the gentieman who had been “ specially retained” to enlighten 
the jury upon the cause of the first named explosion, but cid not arrive 
sufticiently early to enable them to come to any other than the customary 
sapient conclusion that the deceased “ was killed by the explosion of the boiler, 
but what was the cause of such explosion there was no evidence before them 
to show.” So longas the coroners of Great Britain are prevented from 
offering something like an adequate remuneration for the services of 
scientitic men, such disappointments as these, and such shams as so large a 
number of our inquests are, will be repeated. In the greater number of 
instances ntific men make examinations out of respect to the coroner, 
and in not a few the solitary guinea—which the coroner always blushes to 
offer and which he never fails to apologise for tendering—is rejected. The 
practical remedy lies in a recommendation of a more liberal course of pro- 
cedure from the juries through the coroners to the magistrates in quarter 
sessions, and from that court to the Secretary of State; or, from the juries 
through the coroner direct to the Secretary of State. 

Last Saturday at about seven o'clock a boiler explosion took plaee at the 
iron works of Messrs, Bagnall and Sons, Leebrook, near Wednesbury. At 
that hour one of three boilers that were close together, suddenly burst, 
with a territic noise. A canal runs close to the works, dividing them 
from those of Messrs, G, and A, Hickman, and two pieces of the boiler 
were hurled in that direction, one of them being thrown into the water, 
and the other near the side of the cut. Two other portions were cast in 
the opposite direction ; but the main pertion of the boiler went skimming 
along the ground, making a fearful breach through a stone boundary wall, 
and alighting at about cighty yards distant from the scene of the explosion. 
The immense mass of brickwork was hurled in every direction, within an 
area of a hundred yards, ‘Two persous have lost their lives, one is said to 
be in a hopeless state, and many have been severely injured. Bridget Fox, 
a widow, aged thirty-four, was killed on the spot, her body being mutilated 
in the most frightful manner ; two other females were fearfully injured, one 
of whom, Julia Flynn, aged twenty-six, died at an early hour on Sunday 
morning ; and the other is not expected to survive. John Ashford, an old 
man, had his back and head severely injured; and John Ellis his leg frac- 
tured. The females were engaged at the time of the explosion in washing 
breeze. The boiler is said to have been a nearly new one, and in a perfect 
state of repair. The inquest was opened on Tuesday last, when David 
Still, manager at the works deposed: — The boilers were low pressure 
condensing ones. There were two safety valves in each of the boilers, 
which were coanected by a steam pipe. They were five-inch valves; there 
were two buoys, a whistle and gauge, one in each boiler. The exploded 
boiler was put up about three years since, and was then quite new. The 
boiler was blown into four pieces. Both engineers were at the works, but 
Turner had charge of the engine when the boiler burst; they were about 
changing turns, A month ago, the boiler that exploded was repaired and 
new rivets put in, and it was then in a proper state of repair. I have 
heard no complaints since then of anything being the matter with it. 
There were no stays to the boiler, which was fastened in brickwork. The 
plates, which I have since examined, presented no appearance of having 
been heated; it was torn through the rivets in some places, and the solid 
plates in others; some of the plates were half-inch thick, and the rest not 
so thick, I can give no opinion as to the cause of the explosion. The 
boiler was heated by its own tire, and not by any furnace. The whistle and 
other buoys always acted well. The boiler leaked a little since the repairs, 
but nothing to speak of, Turner (one of the engine tenters) mentioned 
the matter to me a fortnight since; 1 examined it, and found it did not 
leak much .1 had no fear of it——William Cartwright deposed :—1 had 
charge of the engine and boilers during the day on Friday last; they were 
then in good working order; the exploded one leaked a little, but not to 
hurt, and I did not mention the matter to the manager, 1 gave up charge 
of the engine to Turner at a about quarter past six o'clock ; there were then 
five feet of water in the boiler that burst. The valves work at every stroke of 
the engine, and were then in good order. The three boilers were con- 
nected by a steam-pipe. Immediately after the explosion, Turner told me 
that he had tried the buoys a few moments before; that there was a re- 














gular feed of water, and that he could not account for the accid We 


fall 





work at about 19 Ib. pressure to the inch. I have examined the pieces of 
the boiler since the explosions; they do not appear to have been heated, 
and I cannot give any opinion of the cause of the explosion. In one of the 
remaining boilers there were 5 feet of water, and in the other 3 feet 7 
inches. I believe there was a sufficiency of water in the boiler when it 
exploded. The boiler was 36 feet long, and 8 feet in diameter. I am 
positive that there was no greater pressure than 19 Ib. on the boiler, 
which would bear 50 1b. to the square inch. The whistle buoys always 
worked well, and I tried them every day. The inquest was then ad- 
journed for a week to afford time for an examination of the boilers by a 
person to be appointed by the coroner. The other injured persons are 
said to be recovering. 

Last Monday afternoon, shortly after the 5.50 express train frem the 
morth arrived at Stafford, a melancholy accident hapy dtoa hanical 
employé of the London and North Western Company The unfortunate 
man was William M’Cabe, a person of considerable engineering skill, who 
in consequence of the loss of a leg through an accident on the line sixteen 
years ago, and also from his general knowledge of locomotives, had for 
several years been entrusted with the management of the engine-house at 
Stafford. He was standing on the up-line noticing a train shunting into a 
siding, and about ten yards distant from the engine of a ballast train that 
had just put down a wounded “ navvy " to be conveyed to the Stafford in- 
firmary, when it was again put in motion for the purpose of proceeding 
towards the station, Mr. M‘Cabe noticed the moving engine just before it 
reached him; but in attempting to get out of the way his wooden leg is 
supposed to have slipped, and he was struck by the outside of the buffer 
and thrown back into the tramway, falling a few yards in front of the 
engine, with his head on the rail. ‘The wheel of the engine pushed him 
before it a short distance, and then passing over his neck, decapitated the 
head from the body. To addto the melancholy circumstance, his son, a 
steady young man, also in the service of the company, was standing a short 
distance off and witnessed the sickening spectacle, and it is said that 
pulling off his jacket he threw it over the lifeless head of his parent, which 
had been rolled forward for the space of half-a-dozen yards. M'Cabe was 
well known and respected by all the authorities and officials on the line. 
He leaves a widow and six orphans, 

On Wednesday last Mr. Lionel Brough, Government Inspector of coal 
mines for this district, preferred a charge in the petty sessions eourt at 
Wolverhampton against Mr. Francis Hill Bagley, of Dibdale, near Dudley, 
for having in his coal field there five unfenced shafts of disused pits. It 

PI i that the defendant was a lessee of the field, and that he had sub- 
leased it, and he contended that the duty of fencing lay with the sub- 
lessee ; but he failed to prove that the sub-lessee was the actual occupant of 














and we believe we are not overstating the thing in saying 
that provisions can be cooked here to satisfy 100,000 persons per day 
The array of copper stew-pans, jelly moulds, ice-pudding moulds, with 
refrigerators, &c., is one not easily to be forgotten. Mr. Donald has got 
stored already 300 doz. of champagne, 100 doz. of Moselle, 200 doz. 
French wines, 200 doz. German wines, and 300 doz. of other wines of 
the finest quality. As to ale and porter, he has got already in store 
20,000 doz. bottles, besides 1,000 barrels of ale and 900 butts of the 
best London stout; and yet he says his stores are not complete. The 
preliminary arrang ts are in a forward state, and the opening is 
regarded with intense interest by merchants and manufacturers, 





A most lamentable accident occurred at the warehouses of Messrs. 
Pindar and Cc., Manchester, on Tuesday, which resulted in the death of 
Mr. Shaw, an engineer, the injury of two others, one of whom was Mr. 
Baines the inventor of the patent self-acting safety hoist, an experimontal 
trial of which was being made at the time of the accident. The following 
is a description of the apparatus:—On either side of the well, up and 
down which the hoist is drawn, are placed two rails of iron, about an inch 
and three quarters in width, These rails, which extend from the top of 
the well to the bottom, are indented, the notches, or teeth, as they may 
perhaps more strictly be called, being about three quarters of an inch 
deep. The hoist ropes are fastened by “eyes” tothe centre of the cross 
beams ; and as long as they remain attached, they keep fast certain springs, 
but directly they are severed, these springs, four in number, fly out and 
catch in the notches of the iron rails on the sides of the well. By this 
means the hoist is held fast at whatever point it may happen to be when 
the rope breaks; and this is the invention for which, as we are informed, 
Mr. Baines has taken out a patent. In the experiment which was made, 
the hoist was raised to the topmost storey of the warehouse when the rope 
was detached, leaving it in mid-air, entirely unsupported, at a distance of 
nearly 60 feet from the ground. If Mr. Baines’s invention had acted as he 
expected, the springs to which we have referred would have been released 
immediately upon the rope being detached, and would have caught in the 
notches or teeth of the four iron rails. Unfortunately this was not ac- 
complished; the springs did not act properly, and the hoist, left without 
any support, dropped to the ground with frightul rapidity. |The engineer, 
Mr. Shaw, when it was being raised, had got on the top of the cross beams 
in order to detach the rope, and he he had no sooner done so than the 
hoist sunk beneath his feet, and he fell down upon it. Mr. Peacock, the 
head warehouseman, had expressed dcubts as to the safety of the apparatus, 
and the engineer, up to Thursday last, had agreed with him in that opinion. 
Since that time, however, Mr, Shaw appears to have considered it safe; 
and it is only just to Mr. Baines to state that some previous experiments 
were made with this hoist, and his apparatus then effectually answered its 





the colliery, and so was convicted in the penalty of £13 and costs (about £8 
more). At the request of the inspector the usual penalty of £5 for each | 
shaft was reduced to £5 each for two shafts and £1 each for the remaining | 
three, thus making the £13. If, however, the defendant had been more 
prosperous in his circumstances, Mr. Brough said that he should certainly 
have pressed for the infliction of the utmost penalty that the law allowed, 
as the defendant had been long aware of the dangerous condition of his 
property, and had refused to comply with his (the inspector's) repeated 
requests to fence the shafts. A public way runs near to the pits, and the 
danger of the spot had become locally notorious, 

An explosion of tiredamp has recently taken place at a new coal pit at 
Gorn, under the Rowley Hill, resulting in the death of a man and a horse, 
the serious burying of another man, and the slighter injury of three more. 
The explosion was occasioned by the underground bailiff himself, an officer 
who in this district is called the “doggy.” By the aid of his safety lamp 
he discovered some damp in a small recess in a portion of the workings. 
Upon this he took his lamp to a distance, and returning with his candle, 
commenced to brush out the “sulphur” with his jacket. The sulphur, of 
course, came down upon his candle, and an explosion was the inevitable 
consequence. He was not killed, but his recovery is almost beyond 
recsonable hope, if, indeed, it is worth while to hope for the recovery of so 
reckless a creature 





MINE ACCIDENTS AND THE CONTRACT SYSTEM. 

The maniac referred to in the foregoing paragraph is by no means an ! 
unfair sample of the class of men to whom the lives of the colliers of South 
Staffordshire are entrusted. The most desperate, care for-nothing, dare- | 
every-thing fellow—one who running many hazards, will send up the largest | 
quantity of coalin the shortest possible time—is the man most in favour 
with the contractor (locally termed “ butty"), who is under an agreement 
with the proprietor to get the coal at a certain price per ton. This system 
of contracting for the mining of the coal, we cannot too often repeat, is the 
curse of South Staffordshire. The system is peculiar to this district, and 
therefore the vast coal basin of South Staffordshire is the worst managed of 
any colliery district in the world. Because of this system the pit accidents 
here are more numerous than in any other mining district; and they will 
go on increasing so long as the system exists. Whilst we write information 
reaches us of the death of two youths in a coal. pit, at Portobello, near to 
Wolverhampton, which we should not be rash, even without knowledge of 
the precise circumstances attending the accident, if we were at once to 
attribute to one or other of the many evils of the blighting colliery contract 
system which prevails here. The practice is a source of great immorality, 
deep ignorance, and almost universal poverty among the colliers and their 
families, who have the unhappiness to be called to exist under its influence. 
We pity the Government Inspector who has to work beneath such a moun: 
tain incubus. The reports of the inspector who, about a twelvemonth since, 
left this district to go and superintend the northern part of Staffordshire, 
more than justify our animadversions. They are to the effect that the 
“ butty system" as practised in South Staffordshire “ must prove a curse to 
all who are under its influence.” The time has arrived when all who 
regard the collier of Great Britain as other than a brute, should speak in 
plain terms upon the frightful disadvantages under which he is required to 
prosecute his daily labour. The prompt and effectual interference of 
the Legislature on the colliers’ behalf must be imperatively demanded. 
In no district is that interference more needed than in the district of 
South Staffordshire. From South Staffordshire, therefore, there must 
go up a ery which will be heard. And ours shall not be the weakest. 
For we feel that a deep debt of gratitude is owing from the engineer 
of every class to the collier, who ‘is the pioneer of the industrial arts 
and the material sciences. 








METALS AND MANUFACTURES IN THE YORKSHIRE 

AND LANCASHIRE DISTRICTS. 

(From ouR OWN CORRESPONDENT.) 
ALTHovaH the iron trade is in a healthy condition and there is no scarcity 
of orders, it seems probable that before long prices will be prejudicially in- 
fluenced by the high price of money. The quarterly meetings of the iron- 
masters have passed off very satisfactorily, and a large quantity of orders 
have been given out for export to America and India. A steady trade is 
doing in the iron trade, and the houses in Yorkshire and Lancashire are 
well employed, and should the export demand continue, prices will be 
firmly intained through the . The pig iron market is 
steady and prices have been done at 74s. 6d. for cash, and 74s. 9d. for one 
month credit. 

No alteration has taken place in the coal trade since our last, and prices 
are regularly maintained. In several districts a reduction of is. per ton 
has been declared, 

We stated in last week's Encinerr that the interest of the public in the 
approaching exhibition of Art T: at Manch continued to in- 
crease. On Wednesday Lord Overstone, who subscribed £1,000 to the 
guarantee fund, inspected the building and expr 1 the pl he felt 
at the arrangements. The app for the refresh department 
has been fixed this week, and it is of the most approved construc- 
tion. There are three ovens, which are a perfect wonder of their kind. 
They are 6ft. high by 3{t. wide, and capable of roasting 100 fowls each 
every hour. There are besides these eight confectionary ovens, each 2ft. 
Gin. square. All these are heated by gas. The boiling, or rather the 
steaming, apparatus consists of eight of Bamberee's steam kettles. The 
large ovens bear the names of the makers, Messrs. Deane, Dray, and 
Deane, London Bridge, as do the smaller ones that of Messrs. Flavell 
and Co., of Leamington. These ovens by Messrs. Flavell and Co. have 
attached to them a hot plate 21ft. long. There are two steam boilers of 
three-horse power, and a circulating hot water tank of 700 gallons, There 
are also hot closets, &c. The capabilities of the kitchen are almost 

















| purpose, 


The Lundhill catastrophe continues to excite a painful degree of interest, 
which increases in intensity as the period draws nigh for the recovery of 
the bodies, On Friday evening last one of the bodies, which could not be 
recognised, was seen floating on the water in the pit, and on Saturday 
morning it was brought out, and presented a horrid spectacle. The opera- 
tion of drawing out the water was suspended on Wednesday to make some 
repairs to the apparatus, and it is expected that in a few days the bodies 
will be recovered. At the inquest, on Thursday last, Mr. Coe, the under- 
ground manager, gave the following opinion as to the cause of the explo- 
sion ;—“ I have formed an opinion upon an hypothesis, and I will explain 
it as well as I can. We have got a very tender roof, which is from six to 
seven yards thick, and falls in the ‘goif’ very freely. The strata imme- 
diately above that is much stronger, and I presume will maintain the weight 
above for a considerable distance after the roof falls. Immediately above 
the strong roof are some seams of coal, and a piece of what is generally 
called ‘black shale,’ of from three feet to six feet thick. The black shale 
and other seams of coal give out gas in considerable quantities. After the 
bottom roof had fallen, by extending the ‘ goif* the stronger roof may have 
given way and delivered the gases in the measures above. That being the 
case, the gas may bave come out in large quantities suddenly, and would 
necessarily explode in the first naked light.”"—-The foreman of the jury sug- 
gested that deputy inspectors should be appointed to assist the chief 
inspector.— Mr. John Hanson, of the lead works near Huddersfield, has sug- 
gested a plan for exhausting the foul air in mines, which, if practicable, will 
be of incalculable benefit to the mining world. He describes it as follows:— 
I would do it by exhausting or pumping out the carburetted hydrogen as fast 
as it enters the mine, and would never allow it to accumulate. For this pur- 
pose I would employ a small steam-engine, to be kept at work night and 
day if required, to work an exhausting cylinder or pump, by which means 
I would draw out all the gas from its lodgments—the cavities in the roof or 
elevations in the mine—the places where it is sure to be found if any be in 
the pit. From this air-pump I would carry zine or slender cast-iron pipes 
down the shaft and along the roof or on the floor of all the galleries and 
passages of the mine to the face of the workings. At intervals I would 
have hollows or chambers excavated in the roof to the depth of about five 
or six feet in form of a truncated cone ; also, from about half-way betwixt 
each chamber, I would have grips or trenches cut in the roof rising gradu- 
ally both ways towards each chamber, so that all the gas might drain into 
them, and this it will do as effectually as water will drain into the hollows 
of the earth. Then from the main “exhaust” pipe I would have a 
smaller branch pipe to ascend within a few inches of the top of each 
cavity or chamber. Being thus arranged, and the air-pump set to work, 
the fiery elements would be the first to be drawn away from the mine, and 
in proportion as the foul air was drawn away, atmospheric air would rush 
in to supply the wants of the workers. My firm conviction is that the 
most fiery mine thus constituted could not be “ guilty” of an explosion. 
Nor do I think the expense would be greater than the present method of 
bratticing, trap-doors, and trappers, and the coals required for the cupola 
would serve to make steam for the engine. I have also discovered a me- 
thod of testing the air as it is drawn from the mine. I can ascertain toa 
nicety at any time what state the mine isin. To explain this would take 
up too much space; I shall be most happy, however, to give it to any coal 
proprietor that may adopt the above plan. 

“T have also to suggest another method of clearing coal mines of their 
explosive elements ; it is a method of which I have the highest opinion, 
and, if properly carried out, an explosion would be impossible. In this 
plan I would have chambers cut in the roof at intervals, as in the plan 
above, so that all the gas in the mine would drain into these receptacles 
by reason of its own lightness, and the inclination of the trenches towards 


| them; and in these chambers I would consume the gas as fast as it is 


generated or evolved. For this purpose, availing myself of the discovery 
of that great philosopher, Sir Huinphrey Davy, who ascertained that flame 
will not pass through wire gauze, I would have constructed of wire gauze 
what I will term cages or These s should be formed 
of two cylinders of wire gauze placed one within the other, so as to leave a 
concentric space of from one to two inches between them; the two ends 
should be made up with concentric rings of the same material. I would 
adopt this form of consumer for a two-fold purpose, first, I should gain 
surface thereby, having inside and outside surface for the consumption 
of gas; diy, by fini the bustion within the small annular 








space betwixt the two cylinders. I should prevent the explosion of a 
large volume of gas, which might, by its sudden expansion, force the flame 
through the wire gauze and ignite the gas outside. But in order to prevont 
a casualty of that kind, I would have the consumers made of two or three 
thicknesses of wire gauze. This would be no detriment to the apparatus, 
as its purpose is not to give light, but to consume the gas of the mine within 
it. ‘Then near to the top in each chamber I would hang a consumer of the 
above form, or any other form or construction best adapted to the purpose. 
Coal gas sheuld be introduced into the mine by pipes, and each consumer 
or cage should have burning within it a very small jet of gas, night and 
day, so as to ignite the mine gas as fast as it enters the consumer, that it 
might thereby be consumed or destroyed, the mine regularly relieved of its 
tiery elements, and all danger of explosion ayerted. The miners might 
then work by gas-light with perfect safety.” 

The foundation-stone of the New Library and Museum for Liverpool 
was laid on Wednesday, by Mr. Brown, M.P. for South Lancashire, who has 
made the princely offer to build it at his own cost, which will amount to 
about £30,000. 

The manufacturing markets have been influenced this week by the con- 
tinued high price of money; and at Leeds, Huddersfield, and Manchester, 
busi has been ducted with the utmost caution. 


Nothing has been done in the local Stock and Share Markets, which 
have been in a depressed condition. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, March 20th, 1857. 
His Grace tae Duke or Nortaoumpertand, K.G. F.RS., 
President, in the Chair. 
ON THE SUBMARINE TELEGRAPH. 
By Joum Warxiys Brett, Esq, M.R.I. 

I purpose this evening to give you a brief sketch of the part I 
have taken in the promotiom of submarine telegraphs, and shall 
strictly confine myself to a narrative of this enterprise, and 
some of the difficulties I have had’ te encounter at different 
stages of their progress. : 

No reflecting mind can for a moment dwell om the: mysterious 
agency of electricity without being: lost in wonder and surprise 
at the results from the application of its power to telegraph 
purposes, a power which, combined with those mighty im- 
pulses now agitating the East and the West, appears calculated 
to unite in one bond of civilisation all the families of the globe. 

The science of electricity has been so often and so charmingly 
explained to you here by one of the most gifted philosophers of 
the age, and I am so little qualified to enter scientifically into 
that branch of the subject, that I shall at once proceed with my 
narrative. oe Tether 

It has been stated: by some that I had sought, or attempted 
to appropriate to myself, the honour of the invention of the 
submarine-telegraph, I will here state, that my first idea of 
submarine telegraphs arose out of a conversation with my 
brother early in 1846, when discussing the system of electric 
telegraphs; as then recently established between London and 
Slough; and, in considering the practicability of an entire under- 
ground communication, the question arose between us, “If pos- 
sibleunderground, why not under water?” and “ If under water, 
why not along the bed of the ocean?” 

The possibility of a submarine telegraph then seized upon my 
mind with a:positive conviction; and I was ignorant until three 
or four years since that a line across the Channel had been 
previously projected by that talented philosopher, Professor 
Wheatstone* (who, it will be remembered, with Mr. Cooke, first 
introduced the electric telegraph into this coumtry;) and’ also of 
the experiments by frictional electricity during the last. century 
to send a carrent across rivers. Had these:facts then been 
known to me, I cannot say how far they might have damped my 
determination to devote my whole time and means to establish 
and promote the submarine telegraph, and, if possible, to bring 
this country into instantaneous communication: with India and 
America, then the sole objects of my thoughts: 

It is now nearly twelve years since (June 1845) my brother 
and I entered, in our joint names, at the Government Registra- 
tion Office, a project for uniting America with Europe, by the 
very route now adopted; and in July of the same year sub- 
mitted to the Government a proposition for uniting our colonies 
with Great Britain, offering to Sir George Cockburn, First Lord 
of the Admiralty (to whom I had been referred by Sir Robert 
Peel), as a first experiment to place Dublin Castle in instanta- 
neous communication with Downing-street, provided £20,000 
was advanced by the State towards the expense. This offer not 
being accepted, I turned my attention to the Continent, which I 
visited, and spent large sums of money in endeavouring to pro- 
mote the electric telegraph in France, Prussia, and other Con- 
tineutal States. In 1847 I succeeded in obtaining permission 
from Louis Philippe to unite England with France by a sub- 
marine line, but failed to obtain the attention of the public, it 
being considered too hazardous for their support. 

When the course of events placed Louis Napoleon at the head 
of the French nation, I brought the subject under his notice, 
soliciting such protection as I thought would induce the public to 
support the undertaking, and received an encouraging reply ; 
nevertheless, £2,000 only was subscribed for the first experi- 
ment 

The first attempt to connect England and France by a sub 
marine telegraph was made in 1850, with a copper wire enclosed 
in gutta-percha, a material which opportunely came to our aid 
about that time. About twenty-seven miles of this wire were 
conveyed on board the Goliah steam-tug, and wound round a 
large iron cylinder or drum to facilitate the paying it out, and 
the vessel started from Dover, exciting little or no curiosity at 
the time. The end of the wire attached to land was carried into 
ahorse-box at the South Eastern Railway terminus, and we 
commenced paying out the wire, pieces of lead being fastened to 
it at intervals to facilitate the sinking. Electric communication 
from the vessel to the shore being kept up hourly, during its 
progress, the only drawback wasa fear lest this frail experimental 
thread should snap, and involve the undertaking in ridicule. 
The trial was, however, syecessful; and the Times of the day 
just y remarked, “The jest of yesterday has become the fact of 
to-day.” 

The place chosen on the French coast for landing the wire was 
Cape Grinez, under a cliff among rocks; this spot being pur- 
posely selected, because it afforded no anchorage to vessels, and 
was difficult of approach. But to return to the English shore. 
It was a glorious day tu cheer our hopes as onward sped the 
vessel, dying away in the distance, disappearing first the hull, 
then the funnel, till the smoke only could be seen against the 
white cliffs of Grinez. 

My station at the Dover Railway afforded an elevated position, 
from whence, by the aid of a glass, I was able to distinguish the 
light-house and cliff at Cape Grinez. A declining sun enabled 
me to discern the moving shadow of the steamer’s smoke on the 
white cliffs, thus indicating her progress. At length the shadow 
ceased to move. The vessel had evidently come to an anchor. 
We gave them half an hour to convey the end of the wire to 
shore, and attach the printing instrument; and then I sent the 
first electric message across the Channel—this was reserved for 
Louis Napoleon. I was afterwards informed that some French 
soldiers who saw the slip of printed paper running from the 
little telegraph instrument, bearing a mnessage from England, 
inquired, “ how it could possibly have crossed the Channel ?” and 
when it was explained that it was the electricity which passed 
along the wire, and performed the printing operation, they were 
still incredulous. After several other communications, the words 
“ All well,” and “Good night,” were printed, which closed the 
evening. 

In attempting to resume communication early next morning. 
no response could be obtained ; and it soon became evident that 
the insulation was destroyed, either by a leakage of the electric 
current, or by its having snapped asunder. 

It was conjectured, by the indications of the calyanometer 
that it had parted near the French coast, which fact was ascer- 
tained on the return of our steamer, when we fished wp the end. 

Knowing the incredulity expressed as to the success of the 
enterprise, and that it was important to establish the fact that 
telegraphic communication had taken place, I that night sent a 
trustworthy person to Cape Grinez, to procure the attestation of 


all who had witnessed the receipt of the messages there; and 
the document was signed by some. ten persons, including an 
engineer of the French Government, who was present to watch 
the proceedings; this was forwarded to the Emperor of the 
French, and a year of grace for another trial was granted, 

Thus encouraged, and aided by the support of friends, in- 
cluding the late Lord de Mauley, who ever rendered the most 
willing co-operation to the enterprise, a more permanent cable 
was submerged in September, 1851, between the South Foreland 
and Sangate on the French coast; and the line of telegrrphic 
communication between England and France, now exerting so 
great an influence on the interests of those countries, was es- 
tablished. 

I well remember the impressive moment when Dover and 
Calais first responded by instantaneous’ communication, the 
electric spark not only delivering its m but at agiven 
signal, firing guns at an instant of command on the opposite side 
of the Channel; my only impression was that of profound hu- 
miliation : how feeble had been our efforts, how wonderful and 
almost past explanation the result of the agency employed: 

In May,.1853, the Dover and Ostend line was laid down. 
This commenced at the South Foreland, and terminated at 
Middle Kirk, about: five miles from Ostend. Its length was 
about seventy miles. Captain Washington, R.N., and Captain 
Smithett rendered important service to this operation by di- 
recting our route: Up to this time the depths encountered had 
been, comparatively speaking, trifling, the British Channel 
nowhere exceeding thirty fathoms. My noxt’trial was im the 
unknown depths of the Mediterranean, ‘Tlie same year con- 
cessions were granted to me by the Fremehh and Sardinian 
Governments, to unite the islands of CorsioaySardinia, and the 
colony of Algeria, with their respective capitals: 

The cables were manufactured at Greenwich, and sent out in 
the steamer Persian; in July, 1854. On arriving at Genoa I 
found that the Sardinian Government had plaeed three vessels 
of war at my disposal; and we set sail at tem at night, for the 
harbour of Spezzia, the place selected for making fast the cable ; 
H.R H. Prince Carignian, several ministers and the ambassadors 
of England and France accompanying us. 

The spot I had chosen, by accident, was: a cliff under a 
building once occupied by the immortal Dante, and wherein he 
composed a:portion of the Inferno. Here therend of the cable 
was attached amid a salute of sixty guns, a+seene in striking 
contrast. to our solitary proceedings at Dover, when the first 
cord that ever carried instantaneous intelligenee from continent 
to continent was submerged. 

Captain Marquis Ricci, a Sardinian naval officer of reputed 
skill, was on board, and advised us not to venture across the 
Mediterranean in a direct line, where we should have to en- 
counter unknown soundings, but to make a curve of some miles 
by the islands of Gorgonia and Capraia, where the depth would 
be little more than 100 fathoms, I replied, as greater depths 
would have to be encountered between Sardiniaand Africa, it 
was better at once to prove the risk; and, accordingly, we pro- 
ceeded in a direct line, accompained by the frigate Malfatano, 
commanded by the Marquis Boyle, who rendered us valuable 
service, by directing our route, and by taking soundings as we 
progressed. 

The cable was laid in coils in the hold of the vessel, and before 
paying out was passed four or five times round two large iron 
drums running out over an iron saddle on the stern of the vessel 
to the water, the pressure at this point in deep water being very 
great. For fourteen miles all went on steadily : the pressure now | 
caused some of the wires of the outer covering to break from 
tension, and on entering the great depths, one of those sudden 
flights of the cable occurred, which has taken place once on each 
subsequent occasion between Sardinia and Africa ; every means | 
were employed to stop it, and after a few minutes its progress 
was arrested, and it was brought up by a dead stop, when it was 
found that the insulation was destroyed in a portion that had 
passed into the sea, during this violent flight. Our only chance | 
now was to recover from the’sea the injured portion, cut it out, 
and make a fresh joint,—a difficult and tedious operation, which 
occupied upwards of thirty hours, the strain upon the cable being | 
excessive, in consequence of the great depth, 230 fathoms. When 
the injured portion came up, it was found that the violent 
twist of the outer wire had cut into the gutta percha wire of the 
inner core, as exposed it to the fatal action of the water, which 
carried off the current. Having repaired the injury, an electric 
current was sent to Spezzia; and the soundness of the six con- 
ducting wires to land proving correct, we proceeded, On nearing 
the coast of Corsica in the evening a fire and flag on shore indi- 
cated the spot where the cable was to be made fast. The vessel 
anchored about a mile from the coast, and the remaining portion 
of the cable was conveyed ashore in boats. This done, an electric 
communication was instantly dispatehed through the cable to 
Paris and Turin, announcing to the French and Sardinian 
Governments the telegraphic union of Corsica with France and 
Piedmont. 

We then sailed for the Straiis of Bonifaccio, and the submerg- 
ing of the submarine cable between Corsica and Sardinia was 
successfully accomplished a few days afterwards ; also the com- 
pletion of the land lines, in the aggregate about 500 miles in 
length, through the two islands, uniting the different towns. 
The possibility of establishing a line of telegraph through these 
wild and lawless districts had previously been questioned, a 
guard of horse being thought necessary to protect it from injury : 
but the result proved that the public in all parts of the world may 
be trusted ; and it is remarkable that only one instance of wilful 
injury has ever occurred throughout these islands ; and the line 
has been in daily use since April, 1855, and the French and 
Sardinian Governments have forwarded several thousand mes- 
sages annually through it. 

The submarine cable for connecting Sardinia with Algeria was 
made the same year. It was 150 miles in length, and weighed 
1,200 tons, and, allowing for coals, required a steamer of 2,000 
tons to carry it. Being unable to procure a steamer of that size 
in this country, in consequence of the war with Russia, I applied 
to the Emperor of the French for one, and at the same time 
expressed a wish that the portion of the Mediterranean I was 
about to cross should be sounded. I was directed to call upon 
the Minister of Marine, the Emperor adding that he would speak 
to him on the subject. On seeing the Minister, however, and 
naming the size of the steamer required, I was informed that the 
Government had not a vessel of this size at their disposal. But 
the soundings were made, and the result proved depths of 3,000 
metres, or nearly two miles, being from fifty to sixty times the 
depth of the English Channel. 

The impossibility of obtaining a vessel of the required size 
continuing, and my friends becoming impatient of delay, I en- 
gaged, the following year, the Result, a large sailing ves- 
sel, and two of the best steamers I could procure to tow her, and 
~ senna were commenced from Cagliari, in September, 1855. 

e tered, on entering the great depths, one of those alarm- 














_*The original plans of Professor Wheatstone’s project of a Sabmarine 
ay may oe between Dover and Calais, drawn in 1840, were exhibited 
i e library, 


ing flights of the cable which occurred in the previous year. In 
this instance about two miles, weighing sixteen prea -w out 








with the greatest violence in four or five minutes, flying round 


even when the drums were brought to a dead stop, creat- 
ing the utmost alarm for the safety of the men in the hold, and 
for the vessel. It was brought up by its encircling a large tim- 
bor in the hold. Our means on board proved ineffectual to raise 
it, and the capstan broke by its weight, and rough weather 
coming on the vessel became unmanageable, and lost her course ; 
there was therefore no alternative but to sever it from the 
injured portion in the sea, and it being evident that a sailing 
vessel would not do, I resolved to cut the cable and save the 
eighty-six miles for another attempt. 

I had another and longer cable manufactured for the ensuing 
year, and finding opinions stgong against taking the deeper direet 
line, it was resolved to it east of Galita, making a detour 
round the island, and thence to La Calle on the African coast. 

We started from Cape Spartivento on the 6th of August, 1856, 
andall went on most favourably for about sixty miles, our speed 
being two and a half nautical miles an hour, a considerable 
velocity for a cable, which, be it understood, has to be handed 
up by men below decks, 

At the repeated wish of the French authorities on board, who 
had been appointed by the French Government to direct our 
course, it was decided that our steamer should be towed ; thisT 
believe to have been a mistake, though, not being a sailor, I am 
perhaps not qualified to give an opinion upon the subject. 

My attention on board was chiefly directed to the arrangement 
of the machinery, and the speed of paying out the cable, and 
regulating its progress by the log, a duty requiring unremit- 
ting attention. When we had successfully accomplished this 
sixty miles, one of those sudden and alarming flights of the 
cable occurred, similar to the one which had happened once in 
each former year. Fortunately it was arrested without difficulty 
in less than three or four minutes, but it was discovered that, 
in arresting it, the insulation of a portion which had run out 
some miles in the sea had been injured. The manner I pro- 
posed to the French commander to recover the injured portion 
of the cable was to sever it, and attach the sound end on board 
to his steamer, and by his endeavouring to maintain a fixed 
position while we steamed under it at half power until we came 
to the injured part, to repair it; but this was abandoned, as 
he was of opinion that his vessel, being of less power than ours, 
would only be dragged after us. I determined, therefore, to 
sever the cable, return to Sardinia, and raise it from that end. 
We proceeded to the island accordingly, and when near the 
shore fished up the cable, which was clearly discernible in the 
blue waters at a depth of ten fathoms, severed it, and passed one 
end fore and the other aft, giving each of them a turn round the 
drums, and then joined them over the deck of the vessel, and 
erected another wheel at the bows. This done, we steered 
forward under the cable, raising it from the depths forward and 
letting it back over the stern. This plan answered perfectly, 
and we recovered eighteen miles from the sea, which it was cal- 
culated with the 126 statute miles on board, would be more than 
enough to reach Galita. When this eighteen miles had been reco- 
vered, it was spliced on to the coil on board, then passed five 
times round each drum, and we lay to for the night. 

On the morrow, at the suggestion of the French authorities, 
it was arranged that the speed should never be less than three 
nautical miles per hour; and this speed never was slackened, 
even when the log gave an increase to nearly four miles, during the 
whole time of the paying out of the 126 miles of cables, except 
on one occasion, when the drums caught fire for a few minutes. 
With this exception it was all payed out with the most perfect 
success, 

I placed three tried and brave men at the breaks, and had the 
result of the log placed before them every quarter of an hour, 
timing the revolution of delivery of the cable over the drums 
by a minute watch. These experienced hands nobly did their 
duty, and we never left our post by day or night. It was an 
anxious moment when at nightfall we were about to enter 
depths of 1,600 fathoms, which exceeded by four times those 
thought to be practicable ;* we had also during this part of the 
operation to change the continuation of the cable from the fore 
hold to that of the midships, or upper hold, and also to remove 
the mid deck, to enable the coil to come up from the lower 
deck, operations involving labour and great risk; yet we dared 
not stop, being warned that a perpendicular strain on the cable 
in greit depths would be fatal. 

In the morning Galita appeared in sight; onward we went, 
but did not appear to near it ; an observation of the sun at the 
meridian proved that we were out of our course. We signalled 
to the commander of the French towing vessel, and gave our 
observation, which proved to be correct. The French comman- 
der attributed the deviation from his course to the currents, 
which he stated in his report took him twenty miles out of his 
course. 

The distance to land now, according to our reckoning, was 
twelve or thirteen nautical miles, whereas the length of telegra- 
phic cable remaining on board was only twelve statute miles, 
A consultation was therefore held with the French commander ; 
and it was determined that, as it was impossible to reach land 
with the cable, and as we were in great depths to the west of our 
line of soundings, we should at once steer due east to endeavour 
to recover the line of soundings and buoy the end of the cable in 
shallow water. I encouraged the exhausted men at the breaks, 
urging them not to give an inch more line than was necessary, that 
we might, if possible, reach shallow water. At length we came to 
the last mile, without the chance of reaching a shallow part. It 
now became necessary to prepare for eventualities, and it was 
decided we must endeavour to hold our position, in depths of 
400 to 500 fathoms, for five or six days, while the Tartare went 
to Algiers for a barge or lighter, whereon to secure the end of 
the cable. We secured the cable along the side of the vessel 
with hempen fastenings, as a precaution against snapping, or 
being injured by friction, and restored the interior supports, 
removed from the vessel to allow the exit of the cable, as we 
were now left alone to the risk of rough weather. This, unfor- 
tunately, was not long in coming 

Two vessels only passed us during the six days. The first 
was a Newcastle collier, which we hailed, and as the master 
seemed indisposed to come to us, our captain put off to him ina 
heavy sea, and inquiring his destination, offered to send a tele- 
graphic message to his owners in England ; to which the master 
replied by an incredulous grunt, remarking, “ You haven't got a 
railway terminus on board” The other vessel gave us a friendly 
hail, inquiring our object in staying in such unfrequented 
waters, and the sight of a parasol on board cheered us with 
signs of civilisation. But to return to the cable. The storm 
continued, and on the third and fourth day the vessel plunged 
violently, causing great alarm for the safety of the cable ; never- 
theless, on the morrow, the fifth day we bad hung on in hope, 
we received a telegraphic message from London wié Paris, an- 
nouncing the rapid progress of the additional length required, 
ordered by us through the telegraph four days previously. I 
was on the point of replying, when a sudden and violent plunge 
of the vessel caused me to exclaim, “It is gone; and on: trying: 








* Four hundred fathoms having been 1 said, by experienced engineers, to be 
the greatest depth practicable. 
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the instrument it proved there was no communication. We at 
once commenced hauling in the cable, and after some hours up 
came the end, broken, apparently by friction on the rocks at the 
bottom, about 502 fathoms in length from the vessel. 

I must now briefly say a few words upon the Atlantic tele- 
graph, and the great depths of the ocean. This subject would 
alone occupy an evening. I shall therefore only allude to a few 
general points in connexion with it. 

The great depths of the Atlantic have until within these very 
few years years remained unknown. It has been. stated that 
Sir John Ross:sounded in the Pacific with a line of 10,000 
fathoms, or about eleven miles, without touching bottom. Scientific 
men had also come to a conclusion that the greatest depths of 
the ocean did not exceed eight or nine miles, and the uncertainty 
as respects all former attempts at deep sea soundings appears 
to have been very great, and in some cases it was supposed to 
be fathomless, eleven miles of wire having been cast out with- 
out touching bottom. At last it was proved that by a common 
twine thread, for a sounding line, and a cannon ball of 60 lb. 
weight, for a sinker, attached, the line being allowed to run 
from the reel as fast as the ball would take it (care being had 
to pay it out from a boat, which could be kept stationary to 
maintain the line as perpendicular as possible), correct soundings 
could be obtained. 

The essential point was to time each hundred fathom as it 
ran out; and by always using a line of the same size anda 
sinker of the same weight and shape, a law of descent was 
established by the time of descent, as it was found that 2 
minutes and 21 seconds became the average descent from 400 to 
500 fathoms, and 

3 min. 26 secs. 1000 to 1100 fathoms 

4 , 29 , 1800to1900 ,, 
By this decreased ratio of descent it could be ascertained the 
moment the line touched the bottom, for when this took place 
the currents would sweep the line out, at a uniform rate, 
whereas the cannon ball, while it continued to descend, would 
drag it out at a decreasing rate. 

A contrivance was also made by which the ball would detach 
itself, quills being inserted at the end which passed through the 
hollow of the ball. Specimens of the bottom were thus brought 
up by the quills, on the ball striking the bottom, which proved 
to consist of the most minute microscopic shells, 

The greatest depths which have been reached by these means 
in the North Atlantic Ocean have been 25,000 feet. 

It was some two years since, when Mr. Faraday was explain- 
ing the subject of induction, that a fact was named to him of a 
current being obtained from a length of 300 miles of gutta- 

ercha covered wire half an hour after contact with the battery. 

remember speaking to him on the subject, and inquiring if he 
did not believe this difficulty was to be overcome, and I received 
from him every encouragement to hope it might ; but it at once 
became necessary that this point should be cleared up, or it 
would be folly to pursue the subject of the union of America 
with this country by electricity. I at once earnestly urged on 
Mr. Whitehouse to take up this subject, and pursue it indepen- 
dently of every other experiment, and a successful result was at 
last arrived at on 1,000 miles and upwards of a continuous line in 
the submarine wires in the several cables, when lying in the 
docks, It did not rest upon one but many thousand experi- 
ments; it was further proved on 2,000 miles of subterranean 
wire in the presence of Professor Morse, while in this country, 
and beats from 230 to 270 per minute were recorded, or equal 
to twelve to fifteen words per minute. 

In the Atlantic cable the copper or conducting wire is com- 
posed of seven twisted wires formed into one, thus avoiding the 
danger ofa flaw, which any single wire might be subject to; 
three separate coats of gutta-percha are then laid one over the 
other, the wire being thus perfectly insulated, This gutta percha 
core passes and repasses in the course of its manufacture no less 
a length than 40,000 miles. The outer iron wires, of which 
there are 126 to each mile, are twisted into strands each contain- 
ing seven wires, making an aggregate of 315,000 miles to the 
2,500 miles of cable. The construction of the cable is under the 
control of Messrs. Bright and Whitehouse. 

The ultimate union of America with Europe by electricity 
may now be considered a certainty. Providence has placed 
this object within our reach; there are no practical im- 
possibilities in the way of its accomplishment ; and those united 
with us in the undertaking do not regard the means required in 
comparison to the good to be accomplished. 





Mr. Faraday occupied a few minutes at the commencement 
of the evening in giving a brief account of Mr. C. V. Walker's 
mode of telegraphing electrically from one station on a railway 
to the next on either side ; or from a break-down on the rail to 
either of these stations. Signal bells are arranged at such stations, 
each with its own battery ; and the latter, being conneeted with 
the earth at one of their ends, are connected together at the 
other ends through the bells and the telegraph line; but so that 
the batteries are opposed to each other as to the currents they 
can produce : hence there are no currents, and the bells do not 
ring. But when the wire between the bells is connected. with 
the rail or the earth, then both batteries can send forth their cur- 
rent and both bells are rung. This necessary earth connection ean 
be made at one station, and then the bell rings at the next. If 
a break-down occurs, the guard connects the telegraph wire where 
he is with the rail or earth, and the stations on both sides of the 
accident are warned. Provision is made at some of the line posts 
about a furlong apart, where the man, by touching a key, can at 
once give the notice required. The method was illustrated by 
experiments with the bells and wire arranged by Mr. Knight. 

Mr. Gassiot’s great induction coil was also exhibited and re- 
ferred to by Mr. Faraday, who described its particular points as 
to insulation, &€c., and showed some of its fine results 





DELETTREZ PERE AND CO’S APPARATUS FOR 
RAISING WATER. 
PATENT DATED 16TH SepremBeER, 1856. 

Tris invention relates to an apparatus for raising water to any 
required height by the pressure of the atmosphere, the chief object 
being to discharge large volumes of water from mines with great 
rapidity and with a smaller consumption of power than is at present 
required to obtain the like result. Fig. 1 represents a side elevation 
of the apparatus, with one of the air tanks in section; and Fig. 2 a 
front view of the apparatus. 

The exhaustion in this apparatus may be effected by the 
use of steam or otherwise. A, represents a steam engine used for 
this purpose, and B, C, is the gearing for transmitting a recipro- 
cating motion to the pistons of the pumping cylinders D, D1, which 
are mounted horizontally upon suitable framing. Connected with 
both these cylinders is the exhaust pipe E, which is connected by 
branch pipes with a series of metal tanks F, F/, F", set one above 
another, or at different elevations, in the shaft of a mine, at distances 
apart somewhat less than thirty-two feet, the height that water will 
rise under atmospheric pressure, The tanks F, F!, F4, are severally 
provided with water induction pipes G, G!, GU, these pipes being 





DELETTREZ, PERE & CO.’S APPARATUS FOR RAISING WATER. 
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provided at their upper extremities with two hinged valves H, H, set 
slanting at the mouth of the tube: the lower extremities of these 
tubes extend down to nearly the bottom of the next tank, as seen at 
I, I!, 11, the lowermost one extending down to the water to be raised, 
and the upper extremity of the topmost one extending to the exit 
orifice K. In the section of the airtank an arm L, having its fulcrum 
at M, carries at certain distanees two valves N and N!, the one N 
serving for the re-admission ofthe external air, and the other N), 
for arresting the action of the vacuum produced in the tanks by the 
exhaust cylinders. D, D!. The arm L carries at its extremity a pen- 
dant rod O; this rod, which is of iron and is of a round form, is 
provided with stops or shoulders P and P4, and it slides up and down 
in an opening Q in the stuffing box R;§ is a hollow metal float filled 
with air, and having an opening S! through its centre, which will 
allow of its sliding upon the rod O, without imparting any motion 
to it. 

The operation of the apparatus is as follows :—Motion being com- 
municated to the steam engine, it will, by means of the pneumatic 
or exhaust cylinders, create a partial vacuum in the tanks F, F!, &c., 
through the air pipe E ; at this stage of the operation all the exhaust 
valves N! are open, and the valves N, for admitting air, are closed, 
the lever atm L being in a lower position than that represented in 
the section and the stop or shoulder P! of the rod O bearing upon 
the box R, the float $ also resting upon the top of the shoulder P;. 
When a sufficient amount of exhaustion has been produced in the 
tank, the water will rise from the bottom of the mine, as at T, and 
fill the tank F’; on arriving at the level U, the float, which the water 
has caused fo rise, will strike against the upper stop P of the rod O, 
and will communicate motion to the arm L, thereby closing the 
exhaust valve N!, and opening the valve N for the admission of air. 
The atmospheric pressure thus created on the water contained in the 
tank F, will cause it to rise into the tank F!, through the induction 
pipe G!, which connects the two tanks together, and has its lower 
opening at I! in the tank F; and in like manner the water will pass 
to — tanks of the series until it arrives at the discharge 
pipe K 

Figs 3 shows a modifieation of the air and water-tight tank, with 
its appurtenances, being avertical section showing both the induction 
pipe IT and the forcing pipe H'; A, A, are vertical cylinders, which 
may be made of cast iron, and communicating with each other form 
a cofmmon cylinder; B is @ cover, provided with two valve boxes a 
and +, and carrying the guide for the valves Cand D. The 
valve C serves for the introduction of air from the atmosphere into 
the tank ; it is fitted with three wings or feathers, which fit into and 
work up and down in the valve box a. The valve D serves for the 
discharge of the air from the tank to the pipe c, which communicates 
with the air pump; d, e, are brackets or supports, cast on to the 
cover 1. The bracket d carries bearings for the axle of a weighted 
crank lever E, which is intended to raise the valve c from its seat, 
and the bracket ¢ carries at its upper part g a guide piece for the rod 
h of the valve C; ¢ is the guide rod of the exhaust air valve D. 
These two valve rods A and 2 are provided at their lower parts with 
rectangular openings, through which passes the lever arm F, which 
rocks upon the falcrum pin or axle k, carried by the pendant bearing 
1; G is a hollow were float, adjusted so as to slide up and down on 
the pendant rod m, provided at its upper extremity with a shoulder 
or stop n, and at its lower extremity with another stop o for the float 
to bear against. The lower extremity of the pendant rod m works in 
a box p, cast on to the lower part of the resevoir. The water rises 
into the resevoir through the pipe H, which is provided at its upper 
extremity with a double hinged valve I, J, working on an axle at q. 
The discharge of water from the tank into the tank above is throug 
the pipe H', which is provided at its lower extremity with a conical 
valye K, having its seatatr,r. The pipe H is fixed to the bottom 
of the tank by a bridle piece s, ¢, and the pipe H" to the top of the 
tank by the bridle pieces u, v. 

The operation of the apparatus is as follows:—On setting it to 
work the arm F is at its lowest position, the float G bearing upon the 
stop O, the valve D is open and the valve C is closed, the rod E, 
carrying the ball, being in a vertical position. On putting the air 
pump into operation, a vacuum will be produced in all the tanks of 
the series, whatever may be their number, by means of the pipes 
¢, ¢', ct, communicating with them all. When the equilibrium 
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between the air contained in the tank and the external atmosphere 
| has been destroyed, the atmospheric pressure will act upon the surface 
of the water below, and will cause it to ascend into the tank imme- 
diately above it. The water on entering this tank through the 
double valve I, J, will raise the float G, and cause it to slide upon its 
rod m, and when the water has reached the level shown by the dotted 
line L, M, the float will act upon the lever E with a force proportioned 
to the volume of water displaced by it, and cause it to rise, by which 
means the vacuum valve D will be closed, and at the same time the 
weighted arm of the lever E will fall from its vertical position 
(describing a portion of a revolution on its axis f), and thereby open 
the air inlet valve C. Air will thus be allowed to enter the tank, 
and, pressing upon the surface of the water contained in it, it will 
cause the water to pass off by the valve K, and ascend into the tank 
immediately above. From this apparatus, which is caused to act in 
precisely the same manner as the preceding one, the water is in Tike 
manner discharged, and so on, until it has arrived in the uppermost 
tank, whence it escapes freely through the weighted exit valve N, 
shown dotted in Fig. 1. This valve is set at an angle of 45 deg., 
and the weighted rod upon its hinge is vertical during the ascent'of 
the water in the reservoir to which it belongs, which position it retains 
until an increase of pressure is caused by the re-admission of the 
external air into the reservoir, whereby the valve is opened and the 
weight forced back. On falling backwards it presses upon a spring 
P, which causes it to resume its vertical position when the water has 
passed out. In order to ensure ip omy in the working of the 
apparatus, the weighted lever E should have sufficient power to 
maintain the arm in the position represented in Fig. 1, whilst the- 
float descends.on its rod m, following the level of the water whichis 
flewing out; and dt is necessary that as soon as the float bears upon 
the stop O, its weight should pvereome the weight of. the crank lever 
BR, ad cause the instant. closing of the valve C and the openiug of, 
the value D, The advantages of this improved mode of, raising 
water over the apparatus ordinarily employed for the like purpose, 
are, that whereas in the latter the weight of the column of water is 
permanent upon the pistons of the pumps (which column becomes 
heavier in proportion as the mine or the well is deeper), and necegsi- 
tates the employment of yery powerful machinery, this improved 
apparatus may be worked with comparatively little power, as it is 
only necessary to create a vacuum, and the simple pressure of the 
atmosphere will cause the water to ascend. Moreover, an increase of 
the height to which the water is to be raised does not necessitate the 
employment. of apparatus constructed with greater strength and 
weight of material, but simply the employment of one or more 
additional tanks with their appurtenances. And, further, by making 
the pipes for the ascent of the water of sufficiently large diameter, 
results may be produced which could not be obtained with tke 
ordinary apparatus. 





Sratistics OF THE GoLp Fieips or Vicrorta ror 196.—The 
statistics of the gold fields of Victoria for the year 1856, 2s contained 
in Mr. Khull’s valuable circular, are well worthy the sttention of all 
persons interested in the progress of the colony. Not only has the 
product increased at the rate of about six per cent. on the previous 
year, but, according to Mr. Khull, the amalgamated gold from 
crushed quartz amounts to one-eighth vf the entire yield; and it is 
yet obvious even to the unscientific that improved machinery must 
almost indefinitely reward its employers. There are thousands of 
tons of excavated quartz only waiting the application of large engines 
and rollers. It is satisfactory also to witness the effect of judicious 
combination in the working of amalgamate claims. The same 
amount of gold is thus obtained by less labour. The total produce 
for the year 1856, less the quantity on hand, is estimated at 5,533,527 
ounces, or 147 tons, 4 cwt. 2 qrs. 10 Ib. 7 oz., at 80s., £14,134,108. 
This amount exceeds the product of the previous year by 24 tons of 
gold. Comparing the fifth annual statistical account of the gold 
fields of Victoria for the year 1856, it bears the favourable position of 
showing an increase over 1855 of 16 per cent., which is mainly owing 
to the extended nse of steam power in connexion with quartz- 
crushing. In the 13 weeks of 1857, prior to the sailing of the Simla, 
the quantity of gold carried down to Melbourne was 814,315 ounces + 
the quantity for the 13 corresponding weeks of 1856 was 731,617 
ounces, —Melbourne Herald. 
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In our last number we gave illustrations and description of the 
first part of Messrs. Monckton and Miles’s invention. We now add 
the remaining portions. 

Fig. 7 represents a side elevation of a tilling machine arranged 
according to the second part of the invention ; and Fig. 8 a transverse 
vertical section of the same. This machine performs and operates, 
by a kind of digging motion, by means of a series of sixteen. spades 
or diggers. N,N, N, N, are four crank shafts, supported in bearings, 
carried by suitable framework of wood O, O. Each shaft N is 
furnished with four cranks /, J, /, , all placed at right angles to each 
other on their respective shafts. Each crank / carries a spade stem 
m, to which it communicates motion by the revolution of the crank. 
The upper part of the stems m, m, are received in guides p, p, 
supported at the upper part of the framework O, O. The stems 
are free to rise up and down and also to oscillate freely in 
these guides p, p, while the spades perform the circular motion of the 
cranks in the direction and as indicated by the red circles and arrows. 
All the shafts N, N, are furnished with cranks 7, r, at each ex- 
tremity, by which they are driven. These two cranks on each shaft 
are fixed at right angles to each other, and the whole four on each 
side connected together and driven by means of the connecting rods 
P, P. Motion is communicated to the tirst crank shaft N' by means 
of the connecting rods R, K!, which communicate with the cranks 
S,S, on the main shaft of a steam-engine, which is an ordinary 
upright portable engine. The connecting rods R, R!, take on to the 
crank pins of outside cranks r!, the pins of the two first cranks being 
lengthened for that purpos2; motion is thus communicated simulta- 
neously to all the spades T. The carriage is supported and travels on a 
broad roller U, which acts as the driving medium. On the axis of this 
roller a bevel wheel s is fixed, gearing into a pinion ¢ fixed on an up- 
right shaft u, shaft uw carries a bevel wheel v, gearing into pinion w, 
fixed on a short shaft with a spur wheel x, which gears into the 
pinion y fixed om the engine shaft. ‘Thus rotary motion is communi- 
cated to the roller, thus propelling the carriage over the ground. The 
rear of the machine, which is much lighter, is carried on broad 
wheels V, which are furnished with a suitable axle, and mounted 
with a locking plate moving on the upright pin z, whereby to steer or 
guide the carriage in its onward motion. W is a lever for the purpose 
of moving and tixing the locking plate and wheels V, V._ It will be 
observed that the spades occupy the whole breadth of the machine. 
The different rows of spades successively operating upon the ground, 
until the soil is thrown up behind the machine in an inverted and pul- 
verised state. It will be observed that the principal weight comes on 
the front roller and on the untilled ground, while the rear, which is 
comparatively of little weight, travels with its wheels on the 
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tilled soil. Instead of having these wheels behind, they might be 
placed on either side of the machine. Z, Z, are two scrapers tixed to 
the framework of the machine, which scrape the surface soil on either 
side of the machine into the trench at its deepest part. Only one of 
a ~ of the four spades in the breadth of the machine is represented | 
in Fig. 7. 





Fig. 9 represents part of a side view, and Fig. 10 part of a trans- 
verse section of machine constructed according to the third part of 


the invention. It pulverises and inverts the soil, in a manner some- 
what similar to the machinery last described, and like that apparatus 
works in an inclined trench, but instead of spade diggers it operates 
by means of the rotary motion of the parts. X, X, is the framework, 
mounted on wheels and roller, as described with reference to the 
machine last mentioned, and also has a portable engine to actuate the 
whole. The motion of the engine is communicated by the connecting 
rods to the cranks r!, &c., and by rods P, P, to the several shafts N, 
N,N, N, but which in this case have no cranks intermediate of their 
length, as before, but are simply rotating shafts, on which a number 
of tines or arms Y, Y, are fixed, and radiate from. It will be ob- 
served that the radial tines or blades Y, Y, on the one shaft N are so 
adjusted and arranged with those on the next shaft that in their 
revolution the one passes between the other, the spaces between each 
being sufficiently wide to permit the passage of the others; thus, in 
their revolution they cross each other, as seen on the side view and 
pre ae clear each other of the soil that may be liable to cling to 
them n these views the tiucs Y are spread across the breadth of 
the machine in a direct line, which need not necessarily be the case 
as they may be distributed helically around their centre, with this 
advantage, that the contact with the earth will not be 's series of 
blows, but will be uniform throughout the entire revolution. It will 
be observed that the seyeral sets of tines are placed at a lower level, 





the one behind the other, so that the first, or that in advance, pene- 
trates the earth only about two inches and throws the earth’ back- 
wards, the next in succession penetrating two inches deeper, that is, 
four inches, the succeeding one six inches, and so on, until the ground 
18 operated on to the depth required by the last of the series, which 
throws the soil up behind in an inverted and pulverised state. The 
inclined trench is previously prepared for the working of the machine | 
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as before-mentioned with reference to the other, which it maintains 
throughout its operation on the land. Instead of placing the sets of 
rotating tines so close together for the purpose of clearing themselves 
of the soil as described, they may be placed further apart, so as not to 
cross each other. In this case stationary tines should be fixed across 
the breadth of the machine in a suitable position, so as to enter be- 
tween the teeth of the rotating tines for that purpose. When so ar- 
ranged and furnished, the rotating tines may be much broader than 
represented, while the clearing comb of tines should be very narrow, 
so that the rotating tines may pass easily between them. 
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CHARGER FOR POUCHES. 
[A COMMUNICATION. ] 
PATENT DATED Ist SEPTEMBER, 1856. 


Tuis invention relates to an arrangement for securing the barrel of 
the charger to the pouch, and for gauging the charges, by which 
means the pouch is simplified, cheapened, and made more durable, 
while it is susceptible also of being divided into two or more chambers, 
without having the tops or barrels with their thumb levers or pieces 
to interfere with each other when removing them to fill the chambers 
with shot. Also to an arrangement for locking and unlocking the 
gates or slides ,so as to prevent their accidental opening and wasting 
the shot; and further to the arrangement of catches and springs for 
working and holding the charger more securely. 





Fig. 1 represents a perspective view of the double shot pouch, with 
one of the tops removed, the end of which, however, is shown in fig. 4 to 
exhibit the method of connecting it to the bag; Fig. 2 represents a ver- 
tical section, taken through the centre of one of the tops; and Fig. 8 
represents a view of one of the tops, directly from the side opposite 
the thumb piece. The bag or pouch A may be made of leather or 
any other suitable well-known material, and may be divided into 
two or more chambers for containing shot of different sizes, by means 
of a division or partition B extending from top or bottom thereof. C 
represents the barrels or tubes, which are secured in the orifices of 
the pouch or chambers. They are slightly conical within the pouch, 
so as to prevent their being drawn out when properly inserted and 
secured, and are moreover further secured by a set screw a. The 
tubes or barrels C have hitherto had a screw or thread cut on their 
inner periphery, into which a male screw on the tops or chargers is 
run, to hold the two together, 
arises from the fact that there must be a considerable number of 
threads to secure the proper degree of firmness in the connexion, and 
that in taking off or putting on the tops or chargers they must make 
an entire turn for each thread. By this method but one top or ca 
can be used, unless they are removed at some distance from eac 
other, because the thumb lever would strike. against the opposite top 
or charger, if made compact, and prevent itsturning. In the present 
arrangement the use of the screws is avoided, and a more simple 
fastening made as follows:—A groove 1 is cut on the inside of the 
tube or thimble C, a short distance below its top, this forms a flange 
ontop. From the top of this flange b, towards and into the groove 
1, are cut one, two, three, or more slots or openings 2, 2, also a 
square slot 3. On the bottom of the charger D, are left projections 4, 4, 
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which fit into the slots 2, 2, whilst a thumb catch ¢ slips into the 

square slot 3. By turning the top or charger a portion of a revolu- 
| tion, and letting go the thumb catch c, the charger and pouch are 
| united. The top D is similarly connected, and, as one may turn to 

the right and the other to the left, they may be in close proximity to 
each other, and be removed and replaced when filling the chambers 
with shot, or for any other purpose, without one interfering with the 
other. 

The tops or chargers are constructed as follows:—D is an outer, 
and d, an inner tube, made to fit snugly one within the other; and on 
the outer one are cut the vertical and transverse slots, in which a pin 
5 works, for gauging the charge of shot. The charges may be 
measured by a scale, as seen in Fig. 38, or may be subdivisions of the 
quantity indicated, as the adjustment is not limited to stated amounts. 
On the outer tube D of the top or cap is a pair of lugs e, e,to receive the 
pivots ofathumbleverE. ‘Thethumbleverl is hollow, and formsa socket 
for a rod f, which is adjustable therein. ‘This rod carries the upper 
slide g, and, as will be seen in Fig. 2, the slide g works entirely within 
the inner tube d, so that the inner tube may be free to slide up or 
down at any time within the outer one, and yet the slide g, which 
is worked from the outside, will not be impeded. The top of the 
thumb lever is slit, as at /, and a small nut A works on a screw cut 
upon it, by which means the rod 7 and its slide g may be adjustable 
to any of the charges on the scale, or to any intermediate ones. The 
lower slide j is pivoted to the thumb lever itself, and its position is a 
permanent one with regard to the tubes. This slide also works 
entirely in the inner tube d, and so that the inner tube may be run 
up or down without affecting the action of the lower slide. A bent 
spring K is used for keeping the upper slide closed and the lower one 
open. Now, by turning down the top of the pouch the shot will run 
into the chargers, then press down the thumb lever, and the lower 
slide closes and the upper one opens, and so alternately in measuring 
and using the charges. In shot pouches or powder flasks of the 
ordinary construction, the numbers of charges which can be measured 
| is limited generally to two, with no intermediate division, because 
| the upper slide has to be unscrewed, taken off, and pivotted at 
| another place ; these screws become lost or loose, and the pouch or 
| flask is useless. In this pouch there is no part which can become 
| loose or lost. The adjustment is made by running up the nut A, 
| adjusting the rod /, and its slide and barrel, and then running it back 

again. Neither can the top become detached, unless the thumb 
| latch, lugs, and slots, are all acted on simultaneously. 


| 











Fossit Rematss or A GiGAntic Birp.—The Academy of Sciences 
| has been presented by M. Lartet, professor at Auch, with three frag- 


ments of the shoulder of an unknown bird, dug up in the department 
of the Gers. The three fragments placed end to end measured fifty-eight 
centimeters, or nearly twenty-three inches, which is alone about a third 
more than that of the albatross, which of all known birds has the largest 
humerus; so that the entire length must have been considerably 
more. From the form of the bone it would appear that this bird be- 
longed to the same genus as the albatross. Mr, Lartet, however, 
proposes to consider it as belonging to a distinct genus, under the 
name of Pelagornis miocaenus. ‘This discovery is the more interesting 
as the fossil remains of birds are comparatively rare. 
DrainaGE IN France.—It appears from a statistical account 
published in the Jowrnal d' Agriculture Pratique that the number of 
| hectares drained in France in 1856 was $1,898. ‘The departments in 
| which the largest extent of surface was drained in that year are 
Seine-et-Marne, 8,000 hectares; Ain, 3,000; Nord, 2,300, Pas-de- 
Calais, 1,788; Calvados, 1,500; Oise, 1,203; Seine-et-Oise, 1,057 
and Maine-et-Loire, 1,000. The smallest extent of ground “drained 
was in the departments of the Doubs, 27 hectares; Istre, 25; Haute- 
Loire, Hautes Pyrénées, and Haut-Rhin, 20 each; Rhone, 15; 
Basses-Alpes and Somme, 12 each ; Var and Corréz, 10 each; Gard 
7; Pyrénees-Orientales, 6; Creuse and Lot, 5 each; Aveyron and 
Vaucluse 8 each; Bouches du Rhone and Lozére, 2 each. The num- 
ber of pipes employed for the purpose was 3,660 per hectare. Since 
1850 the sum of 7,000,000f. has been expended for drainage in France, 
and at the commencement of the present year the total surface drained 
| was 66,000 hectares, of which 18,000 only underwent the operation 
under the superintendence of the prefectural commissions; all the 
rest was eflected by private enterprise. There are in France 896 
manufactories of draining-pipes, furnishing on an average 312.500 
pipes each per annum; so that if the system of drainage keeps pace 
with these manufactories, 33,852 hectares more can be drained in 
France during the present year. 
Tue ArLtantic TeLeGrAru.—The Agamemnon, which has been 
devoted to the peaceful service of laying down a part of the Atlantic 
| Submarine Telegraph cable, is now undergoing the necessary altera- 
| tions at Portsmouth. Her armament of 90 guns is being removed, the 
hold cleared, and her stowage room increased. She is to be fitted 
with frigate’s masts, instead of her present rig of a line-of-battle ship. 
It will be remembered that this is the famous Agamemnon, the flag 
ship, which took up such a daring and perilous position right in front 
of the united fleet before Sebastopol. and earned such glory for her 
commander. On the other side of the Atlantic, the Niagara is also 
undergoing — for the same object. She is the largest 
screw propeller in the world, not even excepting the famous Hima- 
laya. Her length is 345 feet, beam 55 feet, and burden 5,000 tons, 
The Niagara is one of that swift and heavily metalled ships whose 
qualities have recently been subjected to so searching an investigation 
in the columns of the Times. ‘There are already 1,100 miles of the 
| Atlantic cable completed, and upwards of 2,000 miles of the gutta 
} — covered wire has passed throngh the machines of the Gutta 
| Percha Company. ‘The total length of the deep-sea portion of the 
| cable will be 2,500 miles ; to this, at each end, will be attached the 
| shore portions, each about 80 miles long, and consisting of a very 
strong and heavy cable, calculated to resist a vessel's anchor, or any 
casualty. 
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SOCIETY OF ARTS. 
April 23, 1857. 
ON DISINFECTANTS. 
By R. Anaus Situ, Pu. D., Manchester. 


AsTI propose to yiew the subject historically and practically as 
well, as to some extent, although the subject is very dark, 
theoretically, I shall be obliged to pick out those points only 
which seem to me moat interesting or most novel. 

One of those points which sanitary reformers have much 
attended to of late, viz., abundance of room with a clear open 
current of air around our houses, was provided for at an early 
period in the Eastern Empire, where no one was allowed to stop 
the view from windows looking towards the sea, so that except 
in kitchens and outhouses, the early inhabitants of Constanti- 
nople had ventilation secured. Many attempts were also made 
in Athens and Rome to have wider streets, although private 
interests continually interfered in both cities to prevent public 
benefit. In Rome they were not able to make the lowest width 
of a street more than five feet, whilst in Constantinople it was 
ordered by Zeno to be twelve. 

The use of drainage as a disinfectant is from time im- 
memorial, or the days of Hercules, who saved the Elians from 
pestilence by draining their marshes. Many instances of this 
occur in early times; it is even probable that it was known before 
the time at which it has been supposed Hercules existed. Hippo- 
crates studied these matters, and took a wide view of them. 

The disinfection of the streets and sewers was the duty of 
high officer at Rome. “The praetor took care that all sewers 
should be cleansed and repaired for the health of the citizens, 
because uncleansed or unrepaired sewers threaten a pestilential 
atmosphere, and are dangervus.” In the 12th century Paris 
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had neither a pavement nor street sweepers, nor had it even a | 


place into which to carry the refuse. 

The use of antiseptics, as applied to the dead, has been known 
longer than any authentic history which books have handed 
down, aud some of the processes described to us by persons who 
saw them carried on in a manner transmitted to them from much 
earlier dates, show us that in the chemical art there has been a 
loss of information, which has only been reproduced after much 
search and difficulty. 

One of the earliest and most valued disinfectants was sulphur, 
used at least in Greece and Italy. When Ulysses killed the 
suitors, after putting matters in order, he called for sulphur to 
“sulphurise” the palace, by burning the sulphur, and so causing 
acid fumigations. 

Honey was used as a preservative by the ancients, as sugar 
now; it is even said to have been used as an antiseptic in pre 
serving the dead, and for specimens, as alcohol with us, as we 
read of a centaur which was born in Thessaly, but, dying the 
same day, was sent preserved in honey to a museum, as we 
should call it, in Egypt. 

They used bitters to preserve new wines, somewhat as we do 
hops. Fire was used in various ways as a purifier. It was used 
directly in times of plague for purifying and renewing the air of 
towns, accompanied with perfumes and flowers, as well as vine- 
gar and various aromatic substances, amongst which may be put 
pepper, taustard, and so on. 

Water, as a principal agent in disinfection, was highly appreci- 
ated by the ancients, and the most violent exertions of these late 





years have only put us on a level with the provincial towns of 


the Roman empire. 


. ‘That great disinfecting agent, the soil, was not forgotten, and, | 
indeed, all nations have used it, more or less, for their dead. To | 


bury is generally the most ready mode of disposing of dead bodies. 

Whilst the aucients used various methods of preventing un- 

wholesome decomposition in dead matter, they did not neglect 
the important object of putting a stop to the analogous decom- 
position in living matter, often the occasion of much pain. 
7 I have brought forward anwsthetics because they are included 
in the classification I intend tomake. In taking leave of the 
ancients with these few allusions to their skill, | am reminded 
again that these arts had been lost, and that this is a society 
whose duty it is so to spread knowledge by the wisest means as 
to put it as much as possible out of the power of any political 
change to annihilate those numerous and important arts whose 
names are scarcely heard of in history, but which are absolutely 
necessary for the existence of a great civilisation. 

Bodies undergoing decomposition are under the agency of 
forces not well understood. ‘The living body is undergoing 
continual decomposition and recomposition, but an instance of 
decomposition which seems spontaneous in many cases, is best 
seen in fermentation, Here sngar breaks up into two bodies; 
and having begua goes on rapidly. It seems only to require a 
slight impulse to begin, and it starts off with great rapidity. 

Coming to the next stage of decomposition or catalysis of dead 
matter, we find that those same substances which act on living 
matter are capable of acting as antiferments, antiseptics, and 
disinfectants. They are substances which put astop to the 
eatalysing condition. 

Oxygen seems to begin the state of putrescence ; in soldering 
meat in air-tight vessels not a trace of air must be left behind. 
On allowing one bubble of oxygen to enter grape juice ready to 
ferment the procees begins, and is continued without more being 
added, Liebig said that “no explanation (of this force of de- 
composition in fermentation and putrefaction) can be given, than 
that a body, in the act of combination or decomposition, enables 
another body, with which itis in contact, to evter the same state.” 
He says that the active atoms of one body influence those of 
another, so that when once it is begun, “the statical equili- 
brium” being suspended, the motion is transmitted throurh the 
mass; the explanation is mechanical, and one of his analogies 
used is the crystallisation caused by shaking saline solutions. 

The modern histury of disinfectants began, conveniently speak 
ing, in the 17th century, Boyle worked a good deal on kindre 
subjects, and showed the inuthuence of air and of heat aud cold. 
In 1732 Dr. Petit made experiments on antiseptics; he used 
little pieces of mutton, and found how long each antiseptic pre- 
served a piece untainted : he came to the conclusion that astrin- 
gents were the best, and that their action was similar to drying. 
He illustrated it by saying that, as corruption comes from the 
separation of the particles, so preservation is attained by con- 
tracting them, or drawing them closer, as is done by dry air and 
astringents, 


In 1750 
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Sir John Pringle wrote his “ Experiments on Septic 
and Autise Substances, with Remarks relating to their use 
in the Theory of Medicine.” He recommends salts of various 
kiads, and astringeut and gummy resinous parts of vegetables 
and fermenting liquors. Dr, Macbride followed him with 
numerous experiments. He speaks of acids being the long- 
prescribed agents as antiseptics. He found that even diluted 
to a great extent they were powerful; that alkalies were anti- 
septic ; that salts in general have the same quality. Many of the 
common vegetables also were included as to some extent anti- 
septic, such as horse radish, mustard, carrots, turnips, garlic, 
onions, celery, cabbage, colewort. Lime was found to prevent 
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but not to remove putrefiction. Animal fluids, he observes, 
will remain for a long time without putridity if kept from the 
air. He says that astringent mineral acids and ardent spirits 
“not only absorb the matter from the putrescent substances, 
but likewise crisp up its fibres, and thereby render it so hard 
and durable that no change of combination will take place for 
many years. To add molasses to this list will complete fairly a 
description of his opinions, 

In 1767 an essay recommending nitrate of potash in ventila- 
tion received the recommendation of the Academy of Dijon. 
How this was applied, the Dictionnaire de Medicine, from which 
I have taken it, does not say. 

In 1773 Guyton Morveau proposed fumigation with muriatic 
acid vapours as a mode of disinfecting hospitals, &e. This was 
hailed asa great discovery at the time, and practically acted on as 
a valuable step. He was much aggrieved when Dr. Carmichael 
Smyth used nitrous fumes at Winchester, in 1780, and afterwards 
in the Fleet, without giving him the credit of the discovery of 
acid fumigation. And still more was he hurt when Parliament, 
in 1802, voted £5,000 to Dr. C. Smyth. But he tells that even in 
England he found men to do him justice. 

Chlorine acts by uniting with hydrogen, acids by uniting with 
the compounds of hydrogen, water, and ammonia. Chlorine de- 
composes the sulphur and phosphorous compounds of hydrogen. 
It will even dissolve a piece of flesh, so as to form a transparent 
liquid, giving off little odour. It may also be looked upon as an 
oxidising agent ; removing the hydrogen, it leaves the oxygen of 
water free to act, and as it is then in a nascent state, we have, as 
it were, a concentrated oxygen or air fitted to destroy animal 
matter by its active power of combination. 

The power of oxygen asa putefractive agent is closely related 
to its disinfecting agency. The first action is to cause putrefac- 
tion, the second to cause oxidation or disinfection, Hildebrand 
found that meat in a vessel of oxygen putrefied in eleven hours. 
By the consent of all times the contact of putrid matter assists it, 
although some have demurred to this, mentioning that sulphide 
of ammonium prevents putrefaction. But this only happens 
when the liquid is very strong. Berzelius says that animal 
liquids may be long prevented from decay by occasional heating 
to 100° C., in order to remove the oxygen when absorbed, 
Another writer says 60° C. or 148° Y, Sweeny preserved meat 
in water by first boiling out the air, cooling it, covering 
it with a stratum of oil to keep out air, and adding iron filings to 
absorb what might have been allowed to enter. Meat remained 
sweet in this way for seven months. Leuch added a covering 
of oil also, but used unboiled water and sulphur instead of iron 
filings. Meat was preserved in this way for two months. 

Putrefaction is said to be rapid at 10° C, or 50° Fahrenheit 
under water, but in the air the same rapidity is not attained till 


















25° C. or 77° Fahrenheit. 

Albumen coagulates at about 140° Fahrenheit. Some of the 
disinfecting agents coagulate albumen. Coagulation dves not 
prevent although it delays putrescence, 

Dr. Henry (ia the Philos. Mag., 1831 and 1832), showed that 
ut a temperature of about 140° Fahrenheit, vaccine matter had 
entirely lost its peculiar properties. He kept up the tempera- 
ture forthree hours. If heated for three hours at 120° Fah- 
renheit, it still retains its vaccinating properties. This matter, 
if allowed to stand, would then undergo ordinary putrefaction, 
Dr. Henry also showed that the clothes of fever patients were 
disinfected by exposure for one hour to a temperature of 200° 


Fahrenheit. § 
| Mere drying is known to arrest decay, as it is an old but very 
true saying, that unless dissolved (or at least moist) bodies do 


not act. 

he power of cold to arrest the movement of particles, che- 
mically as well as mechanically, is well ascertained. Animals 
seem to be capable of being preserved for an indefinite length 
of time, and even inorganic bodies are preserved from chemical 






action by cold. 

Air being the initial cause of putrefaction, it would seem 
strange to class it among disinfectants, but in some respects it 
is the greatest of all. ts first action is mechanical, as in 
natural or artificial ventilation. It is known that the worst 
plagues have arisen in great calms; crowded rooms and un- 
changed air increase almost every disease, whilst ventilation has 
a contrary effect. The action of the air on putrid matter is 
too slow for many of the wants of civilisation, and hence the 
need of an artificial disinfectant. 

I took occasion a few years ago, at the British Association, 
to show the great value of the soil as a porous material, having 
the quality with other porous materials of pressing gases into a 
smaller space than they cecupy at the ordinary atmospheric 
pressure, and thus mechanically compelling combination. 

Dr Stenhouse has shown this oxidising power to be very 
great in charcoal, as one of the most porous of bodies, and has 
fully illustrated its disinfecting properties by showing that it 
absorbs impure gases and oxidises them whilst it has no power 
of preserving crganie substances, and, therefore, is an unfit 
substance to be mixed with manures. Mr, Condy has applied 
the same idea of condensed oxygen rendered still more powerful, 
by being also nascent to the disinfection of putrid matter, and 
by a very beautiful scientific idea has produced a very beauti- 
ful liquid, completely destructive of putrid matter. It performs 
the same oflice as charcoal, but much more rapidly. Sulphite of 
soda has been used in France, especially for preserving subjects ; 
and Mr. Stone of Manchester, informs me that he used it mixed 
with creosote with good effect. Alkaline salts generally are not so 
much disinfectants as antiseptics, they prevent putrefaction and 
do not remove the odour from the past putrefaction. Metallic 
sults have a great disinfecting power, partly from their acid pro- 
| perties allowing them to act like acids, and partly from the fact 
that some metailic oxides unite with organic matter as well as 
decompose certain gases accompanying putrefaction. Lead, 
arsenic, and mercury have been brought forward for the purpose, 
and the latter especially, as corrosive sublimate, has remarkable 
qualities. Gay-Lussae, in France; and later, Mr. Young, in 
England, recommended the chloride of manganese, the waste 
product of the manufacture of chlorine; these all act as disin- 
fectants, but it is exceedingly dangerous to put a very acid 
liquor to the fecal matters to be disinfected, as the gases which 
come off are then worse than before. None of these salts have 
been so much brought before the world as chloride of zine ; and 
whether as a preventive of oxidation in decay, or of rapid oxida- 
| tion in combustion, | can testify to its efficiency. 

Some years later, when experimenting with Mr. Macdougall, we 
agreed that, of all bases, magnesia was the best to use for the dis- 
infection of manures, as the only one which gave an insoluble 
ammoniacal salt and preserved the ainmonia at the same time, 
whilst it was an agent employed regularlyby nature in the economy 
of vegetation. That of all acids sulphurous acid was the best, and 
its power was at least equal to chlorine, but it had not the de- 
structive quality which chlorine possessess of decomposing am- 
monia, whilst, when it had its work, it was either converted into 

| a harmless solid, as suiphur, or, by combining with an aikali in 
the soil, became a sulphate—another agent used by nature. We 
believed that in most cases disinfection would not be employed 










































at all if unpleasant odours were used, and that it would be 
better to stop their promotion than to let them form and then 
hunt them duwn with uncomfortable fumes. We combined the 
base and the acid, and found that by this means disinfection 
was nearly completed, by the use of only a small portion of 
material. We had tried, about the same time that we tried the 
magnesia in 1847, the carbalic or phenic acid from coal tar, but 
we had not been able to produce good results by it alone. When 
the sulphite acted, there was still a small remaining smell 
which the phenic acid removed; we therefore added to the 
sulphite about five per cent. of phenic acid, of which the powder 
slightly smells. To obtain abundance of sulphite of magnesia 
was of course a difficulty, but we found that there were certain 
advantages in having some caustic lime with it in some cases, so 
that we used the magnesian limestone; in ordinary cases not 
saturating it with acid, but adapting it according to circum- 
stances. Although our first object was to precipitate sewage, 
we had no good opportunities of doing so, and turned our at- 
tention to more attainable abjects. After our smaller experi- 
ments, we tried it in stables, chiefly at the Manchester Horse 
Barracks, when Mr. Gardiner, of the 3rd Light Dragoons, was 
veterinary surgeon there. hat gentleman made many experi- 
ments, aud decided on its yalue, finding it beyond his most 
sanguine expectations. The mode of using it is simply to sweep 
the stable well and sprinkle the floor with the powder, using as 
much as would be used of sand in sanding a floor. The bedding 
is then put over it. It was found particularly valuable 
when sick or wounded animals were present, as it rendered the 
odour from the wounds, as well as from the feces imperceptible. 
The circumstances were represented to the Secretary of War, 
who ordered that every transport ship conveying troop horses to 
the Crimea should be furnished with it. This was done in the 
latter part of the war with the utmost success, so much so that 
many requests were made for it from other transports. Its use 
was begun with great success in the camp, as we find from Mr. 
Doyne, Superintendent General Army Works Corps. But we 
could get it introduced generally into the camp, and experience 
has shown that it would have remedied one of the greatest 
discomforts with absolute certainty. 

Mr. Murray, who has always four or five dozen of the most 
valuable horses on hand, says that headache has disappeared from 
his stables ; and of lung disease, which was formerly common, he 
has not had an instance. The horses are healthier and in better 
spirits, whilst a good deal] of straw is saved. They breathe air 
without either ammonia, which hurts the eyes of those who enter, 
or of putrid matter; the whiteness of the powder makes the 
stable appear as if constantly newly whitewashed. 

Perhaps the best authorities as regards horses are the veteri- 
nary surgeons of Manchester, who use it and find it essential, 
for “sweetening the air and destroying all offensive emanations 
from breath, dung, or wounds,” 

It is especially important, now that a lung disease amongst 
cattle threatens us, that these experiences of ours should be 
made known, as it appears that, quite unknown to ourselves, 
we have been experimenting chiefly in that direction which is 
most at present required, and with greater success than we had 
ever anticipated. ‘lhe powder was called “ Macdougall’s Disin- 
fecting Powder.” As I have shown, it is chiefly by a combina- 
tion of results and plans that novelty has been produced, a 
novelty chiefly practical, but bearing also on science. Our chief 
intention originally was to use this powder for sewage; of its 
value in other respects we had only a faint idea. In precipitating 
sewage with whatever material, great tanks have been erected 
outside of towns, and these are a terror to every neighbourhood. 
But before arriving at these tanks the sewage has passed through 
the town, has given off what vapour it could, and done all the 
mischief it was capable of doing; as soon as the mischief is ac- 
complished it is proposed to disinfect the material. 

The great object desired is to purify towns. We propose to 
disinfect the whole sewage of a town in the town itself, and to 
pass the disinfectant into the sewage at various points, so that 
all the main arteries may be rendered pure. Air rushing from 
them into private sewers will convey the impurities of the pri- 
vate sewers only, which each may disinfect for himself. If dis- 
infection of private sewers should become common, the public 
use might then be given up. By this means we purify whole 
cities. The sewer water will come from the town ina disinfected 
state, and it may be carried to any point without any fear of 
creating a nuisance. If carried through an agricultural district, 
it may be used as liquid manure, either by drains or by the jet, 
without any fear of an action for damages. Without disinfec- 
tion the sewage will certainly not be an agreeable neighbour. 

This, as a comprehensive plan for disinfecting towns, and 
rendering the use of sewage manure agreeable, is, I conceive, of 
great importance, nor am I aware of any such comprehensive 
plan ever having been brought before the public, at least not 
before that proposed by Mr. Macdougall and myself. 

We have never had an opportunity of trying this system in 
the method proposed, but we had the opportunity of disinfect- 
ing a whole town. The town of Leek was attacked by an 
epidemic last year, and a council of medical men called on Mr. 
Macdougall for his advice. He, amongst other things proposed, 
on consulting with me, the plan above stated, and, as a tem- 
porary measure, not so much promising great good as to allay 
the fears of the inhabitants, he proposed disinfecting some of 
the principal cess-pools with the disinfecting powder. In reply 
to my inquiries, Mr. Dale, C.E., the town surveyor, says, “Tts 
use was most efficient in staying the plague; never was the 
intimate connection between foul cess-pools, &c., and disease 
more strikingly demonstrated. The fever and putrid sore 
throats prevailed most in the neighbourhoods nearest to the 
open sewers and cess-pools. On using the disinfecting powder, 
the offensive smells were perfectly removed, and the abatement 
of the disease immediately followed There were no new cases, 
and those under treatment at the time assamed a much milder 
form. We exhausted a small stock of disinfecting powder on 
the 3d of January. In the course of a few weeks, when the cess- 
pools began again to give off offensive smells, the disesse broke 
out a second time, when the authorities ordered a further supply, 
and upon using it as before the disease assumed a milder form, 
and eventually disappeared.” 

This is an extreme case, but the purification of towns by 
means of their sewers I hold to be valuable in all cases, and 
their corruption should be instantly arrested. It matters no- 
thing to us to be told that the corruption will be arrested next 
morning at the distance of six miles, when a stream runs by us 
of the same kind without interruption. The inhabitants of 
London must either endure the evil, and then send it to their 
country friends, or they must purify the sewers themselves, the 
source of the evil, for the benefit of Loth. 








Rovat Navat Scrtoor, New Cross.—The council of this institu- 
tion have advertised for tenders for the erection of a swimming 
bath, which is to be ready for the use of the pupils after the ensuing 
Midsummer holidays. ‘The subscriptions amount to £442, the sum 
required being £500. The knowledge of this fact will no doubt lead 
to the supply of the deficiency before the completion of the work. 
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INSTITUTION OF CIVIL ENGINEERS, ** 2. To increase the wharfage accommodation 1 improve the means for | th at a trifling e i i ; 
April 21, 1857 ipment and delivery of goods, , ny he means fc oe - cnt ee ere. ni xpense comy ared with the widening of the Strand, 
iy iad es ai - lo improve the Thames in a sanitars point of view. rar ion o a “re “ee fond ne ew a ate eT eee 
G. P. BIDDER, Esq., Vice-President, in the chair. . re me tly condition of the bar ks of the Thames, | o R sewer past St, Pauls, so that the buildings there might net pocndan- 
THE Paper read was “ On the Application of Electro-Magnetism : ees weecee ahbectural embellishment, tor improvi gered by sewerage works. It behoved the Board to carry out the sewerage 
as a motive Power,” by Mr. Robert Hunt, F.R.S ss “5, To open up a new thorouchfare between th eR ne bees al ; by all means in their power to force on with it the Thames em- 
" j *_* ‘prs . . ° . tI } : : — ee ba , 1 parts went, Jie concluded by moving “ that the report of the committee be 
The author commenced by giving the progress oi the Investi- nag be ; approved, 
gations by which Oersted first proved the connexion between “7 ie ‘ a 2 W Teva) SRIOTOR PLING Sewer, Mr. B. Dixon seconded the motion, 
electricity and magnetism, and which led Sturgeon to coustruet | or either of these eches A te @ sich heen ehlants 4 E 7" . Mr. - ‘Usapproved the plan of the committee, believing, as he did, 
the electro-magnet. The powers of this form of electric force, | P!'Te* it b 8 necessary briefly 1 their tead joi ( Burstat ye havtee eg ‘it ie TL pape saan 
as developed temporarily in soft-iron, naturally induced the idea | jacc ie pee ne Bia ot Mr, Gisborne to byild quay \ ’ v est scour in the river, that was precively the 
of employing it for the purpose of exerting mechanical motion ‘ wae te & Seki ore r ! ; ; » Mr. Gisbori “tinkers” wished to narrow the stream. 
doing work. The principles of the electro-magnetic chines of ty for the new bridge at Westminst t snieh of t Aer fgets tinidy t apectig ts d, were founded on erroneous calculations 
Dal Negro, of Betta. of Jecobl. of Attn of Pom. aa as ey fi ati Restnn wilh bee mee " ° ad | ; \ ¢ 4 ‘ Sa and as an illustration of that, he might refer to 
others, were next described. It was shown that all e: — ae fe = nse papers CRSTROSS 50 AEN O) 500 ress and egress ol; = = Mr. W thought that the report should be referred back to the com- 
acting by a direct pull were inefficient, from the ~ «©0n the ground obtained i vin te 0 Oa her i = » with & request thatt bey should consider it Um Gommextem with 
that the repeated blows received by the iron so altered its cha- | ° rk, between the river wall and ‘the float V ; ks ure | ; 2 pts He p< as port, He should move that as an amendment to the 
racter that it eventually assumed the quality of steel, and had a SEE ee oe SURERSON OR Senet Sone ee Sue Sever : Mr. H seconded the amendment. 
tendency to retain a certain amount of permanent magnetism, | In Rng ty tty Ber ig 4 will be 21 feet above Trinity bigh-v dl Mr Turner said that, although he had not received the report, he had seen 
This induced Jacobi, after a large expenditure of money, to ay Di ee , a ; A et above 1 rt 1 »} an it in the new pap rs rp b Ate ved there was nothing in 
abandon arrangement ;of this kind, and to employ such as thle Fo Att at V and was St. : ul’s wharf it i : a Bite ie ; “ dys An, Reon. 4 it necessary for the Board to 
at once produce a rotary motion. ‘The engine, thus arranged, | ;, et ig aaa tas tin tee . etgeiceg oe t Ba Mr. Deputy Harrison said he felt satistied that it was possible to embank 
was stated to have been tried upon a tolerably large scale on the | + watthowtas wre rs Ji Hes got te ; t} mes, and the exy ene alone had prevented proceedings for that object 
Neva ; and by ita boat, containing ten or twelve people, was pro- | ul Gar , the Temple, &c, It appears by the drawi it : heey ot ‘. byred otha convinees baat cb bg Lo we» — = 
pelled at the rate of three miles an hour. Page's engine, anil that | bui are int d to be 70 f the es ade,: ve sted the teselation. ae wae ee 
of Hjorth, which in 1851-52 excited much attention, was de- | rom - (fat peggy I , . Mr. O said, as this question had been before the committee for a 
scribed as being in principle an electro-magnetic piston drawn | W2y io Se a ee eee ro w year, h was therelore opposed to sending the report back to them, 
within, or repelled from, an electro magnetic cylinder. By this “Next t silway there is to bea street, 90 to 401 , . tit. 25. : tee oo. 1, When there appeared, for the amendment, 
motion it was thought that a much greater length of stroke | \.) oo cases ay spdteliges ter and termi s » Whi | motion was then put and agreed to, 
could be secured than by the revoly ing wheels on ggg ners “ ‘ed ‘ a ; ase 1 r ‘ h of the pres I aud | id Mr. Wr then moved —** That as the control of the banks of the Thames 
having generally described the forms under which electro “ The remainder of bankment, havir hn average W bout ( ta Go : _ at vd t o Comat tt yomition ho ee 
mnagnetic engines had been constructed, the author proceeded to | / ay lor ar oniiding ground, Able ior large stores, &c, Capa | { with to ascertain i they will undertake to carry out the embank- 
give, as the result of his experiments, confirmed by those of whic er kaa a ; a tes oo vl : ate A Mes eg » and ves | oem « thames between Westminster and London bridges, or if they 
others, the difficulties which still stood in the way of the appli- | i . ba —— een a eee eee coe eee 20 nanan Saw eat same.” 
cation of electricity as a motive power. , 1 C-zardens. & ‘ parts, t Phe Chai 1 put the mo ey wsiitahs was carried ‘by 0 malerity of 17 te 1. 
the first place, it was pointed out that the loss of power ee ur ve Trinity bi 1] ° ° 
through space was very great, and that the lifting power of any | view of the river, of iut i. “| ; 
magnet was not to be regarded as the power it was capable of | St. Paul’s and London-bn r | LAW PROCEEDINGS. 
exerting at a distance from its poles, however short that distanc: nan forty feet will be added to ww . } pain tgnd 
inight be, eat a i aa : me COURT OF QUEEN’S BENCH, Apri. 17, 
In the second place, it was shown that— supposing the reduced lve, for the gt | rt of whied a ie ! ‘ } CHOLLET VY. HOFFMAN, 
force exerted by two magnets, a few lines apart, was considered height above Trinity high-water mark, “ | Sir F. Thesiger (with whom was Mr. Webster) moved for a rale 
available for driving machinery—the moment the magnets began river a road sevonty feet wide w e formed, along v the | to show cause why there should not be a new trial in this case, on 
to move in front of one another there was again a great additional b rs oT 4 EOE, ESOP, Ce , | the ground of misdirection. The action was brought to recover 
loss of power. As the speed of the engine incr sed, there was h to the bi , the other t iting t thire , lamajses for the intringe ment of ~ patent, of which the plaintitt was 
curiously a corresponding diminution of available mechanical nate ceases : , om nye ee . 7 aes ts. ay  gvepee wash a — 
power, a falling off in the duty of the engine as the rotations S hapaniivaseak aude tka can tikes , ‘ a tie Geuke obi canon. ee tee Gee Ge hag 
became more rapid. = $ the] 1 t ie th it will atl 4 1 t ia ri r sat l at Guil . Lr cae ne 
In the third place the CC nations oO} the voltaic batt ry were | | * 8 er onan SF 8 Perisen ef ’ wen t of the | plaintill f ik {to prove that the assignment of the patent to him had 
considered, the generation of electricity was dwelt on, the mod ‘ it ‘s stated that the we ss sa: . : . _ 4 been 1 tered in the oflice of the Registrar of Inventions, as 
by which it passed from one plate in a series to another, and th t is calculated that the annual gre ‘ : juired by the 35th section of the 15th and 16th of Victoria, chap. 
loss of power consequent upon the resistances in passing from a | &¢» with the 1 ts from the wy, will ‘oy £103,000, ° 83. Under these circumstances Lord Campbell said the plaintif 
solid to a fluid, and again from a fluid to a solid, was « xplained, Mids yoo iockeg Ady a8 private Dill, ¢ must be non-suited; but, as he declined to be so, and appeared, his 
It was insisted, that under any circumstances, with the present Soe scuens or oanal ¢ £2 aaah sasaed us the menenats es Lordship directed a verdict to be entered for the defendant on the 
forms of the voltaic 1 attery, it was useless to attempt to utilise, | suarant ‘he ie 3 * ala “alee porte « Praapdeyersoty sae } sixth issue, v hich raised the question whether tl » patent had been 
in this direction, ihe chemical electricity generated, All study ted to makiog t revenue eqnal to ‘ ‘ ‘ oer eae (tothe plaintitl, The learned counsel said he was quite 
should be directed to the development of electricity by chemical |" S¢,the revenue ible from t round-rents and bouid 19 | taken by surprise by the objection. ile now contended that this 
GUE te ax ke’ nae. 38 ceanadin dies eee Ga Ares: pri Lat toft round-rents | ‘ was 2 misdirection, for the plea only put in issue the fact of the 
; -y » secure, Hf possible, the whole of the electricity | to  sixt; f the sur ; per ¢ » be miment, ai if the defendant intended to rely on the ob- 
developed by every change of form in matter More emphatically d Board rti ot} F n he ought ive given notice thereof to the plaintiff, 
the author endeavoured to enforce the law, that all mechanical! 7 che onje i I ment V Lord Camnl« aid the learned counsel might take a rule to show 
force, of whatever kind, whether horse or man power, steam pees ney pe st a racy Ae se . Mr. | canse 
power, or electrical power, involved a change of the forms of i d ies ds ofthe @ nag ene Rule nisi granted. ——— 
matter, to produce that force. ‘Lihat to produce motion it was | West™it pode nd rm a public road and for ys to ( COURT OF COMMON PLEAS, Arpru, 20. 
essential to use matter, and that virtually, in all c s, it must | ¢),., teats ‘ ; A lesmsege Ree sei Whit ‘ GOOPMAN Y, SPENCER 
be destroyed | as a useful agent. Thus,—that a man or hors pe ge en — , om prea 1. | THis was an action for damages for not definitively proving some gun- 
moving a weight consumed muscle equivalent to that we ight, down of a railway, at t ‘ I m | barrels of the plaintiff under the Gun-barrel Proof Act of 1855. The 
and the space throngh which it moved. That a steam engine | °°"! : » hear Southwark-bridg lanchester-buildings, near West- | defendants by their plea set out facts denying their liability, and to 
drawing a train, pumping water, or impelling any machinery, sree youl aptebiligned merit 4. low ol | this plea there was a demurrer, 
consumed, in the production of steam, a quantity of fuel exactly | 1 the Greveoat Hospital, near the new. Vietoria-strect, to je Mr. Mellor, Q.C. (with whom was Mr, Field), appeared for the 
representing the work done’ That in producing motion by elec ter Terni Railway; but co ; Be a -cln | plaintiff’; and Mr, Serjeant Byles (with whom was Mr, T Jones) for 
tricity, the element changing its form to produce that motion | “T° POwen oF the latter x my lis pr , | the defendant. “aS ' F 
vas one of the solid agents employed in the bettery, and th ott ct psadbane olen ing ‘ | it appeared that under the statute two modes of proof are required 
er iid el ' : eee st ere es : n- | for guu-barrels of a certain description,—viz., for rifle barrels and for 
exciting fluid element used. tices ‘ ” W he \ of tl ' : “ “ 4 | ’ ’ “ay! hj 
An equivalent of matter, in changing its form, would produce | “Tetly Teduced cost, ax the dams which must 1 wily be | double barrels, ‘The first proof, when the barrel is in the rough, ts 
ear + : aNnging 1s form, Would produce | vo ncruction of the embankment wou gegen oon tagaaien rthe | called “ provisional proof;” the second proof, when the barrel is 
an equivalent of force, which might be rendered available; but nee, bea i rt onstruc oops ne ee ee finished and lighter, is not so severe, and is called “ detinitive proof.” 
as there was a constant relation between the chemical combining “ The esti w the contemplated works is £553,770, and the promoters | This statute applies to both the Birmingham Gunmakers' Company 
proportion of any element, and its capability to produce mecha- | '°% to the railway as the source from whieh their o be der } and the London Gunmakers’ Company, and prohibits the — or 
nical power, the que-tion of the app.ie ition of elec tricity, as a With regard to the first of the conditions above + e | exportation of all gun-barrels not bearing the proof marks of one or 
motive force, was narrowed to the ing iry into the q ontitey of : “te on cy cated 7d ta UP bgt ( other of there companies, For some reason the * definitive proof” 
power produced relatively by fuel in the furnace, and by zine o1 ‘ i to th xactly coincides i bankien ; | mark of the London Gunmakers’ Company appears to be of greater 
iron in the battery. It had been proved by exp RR ge Sa wn by Mr J Walker, and which it oni ated tit trade value, and the plaintiff, having provisionally proved certain 
six grains of carbon in the fuel produced a motive 1 a eatin ya nt but a i the width « gun-barr ls requiring that proof at the Birmingham Proof-hquse, 
thirty-two grains of zine in the battery: and that. under the r ¢ not dimin , he existing at the t} sent the barrels after they were tinished for dennitive proof to the 
best possible conditions. a heeirn SD tp elis : ig Apes Neaicg ot Hoe dorpoctr tes | 03 ah hg in} London Proof-house, and the defendant, as the representative of 
! conditions, an equal result weuld be secured by the = - ee ee Te eee | | that house, refused to prove them, because they had not been pro- 
combustion of six pounds of anthracite coal—the most carbon- | , Bin ae ne ‘ M “ See ee te | visionally proved in London, For the plaintiff it was contended that 
S0S0us fuel—as by the conversion in the battery of thirty-two Steen maces See caateieis ata aaa i pea . »** | the defendant was bound under the statute to prove them and affix 
pounds of zine into oxide. Another and a parallel form of | preposed by eit of t hemes which haye ni red our Com. | the London proof mark. For the defendant it was contended there 
putting the case was, that the thirty-two pounds of zine Jurnt ittee. | was no such obligation, and that this endorsement of the Birmingham 
in the furnace would a velope pre: ladle thie eame qu bee = | ; As regards ¢ eri tam the seco id of th ove ¢ proof by the London Proof-house, would be deceiving the public. 
heat as that which would be obtained from burning six pounds | ment and d of anata atu Der actihe tor | ‘The Lord Chief Justice, m delivering judgment, said he was 
of charcoal in the same furn: That whether produ cade Soin | Mr Gishorne’s plan erior to that of Mussre. Bird, Lode d. | of opinion that the plea was good, and that there must be judgment 
during combustion, or electricity during chemical chaniae. the “The | ord own on U é defendant. It was clear that the statute intended, as fo some 
mechanical force obtained would be precisely tne M : “i we which lead to them we which the em , , ss of guns, that they should be provisionally proved in their 
the commercial question of ¢ ~~ ct geek ssceap aaraaangd Pas ; Te of ul hi before the Board « ished state, and afterwards definitively proved in their finished 
} were, n of cost was greatly in favour of steam, be ‘ : is respect, Lot tate, and that neither of the companies were bound to aftix the 
and adverse to the use of elec tricity as a motive power. oe ay Poems Oe NaeN i ose | mark of definitive proof, unless the barrels had been provisionally 
of ee eupemenen of Ger see Marla, A os 40 be Oo pment | proved. The question raised was whether, where one company 
METROPOLITAN BOARD OF WORKS s : tise z: , », | bad prov isionally proved cun barrels, the other company would be 
¥ . f t i ty feet above the ¢ le, your ¢ ittes | bound to receive them in their finished state, and, after proving them, 
A SPECIAL mecting of the ell ies e \ held on T ts a , this we ve an ¢ on to light , , to ailix the mark shi wing definitive proof. He thought there was 
des, tha Godeen : Me 3. of nage tk Vorks was held on Tues- | -s “pcs rie aplee u which does not ap] , me | nothing in the act to make it incumbent on either company to do 80. 
[HE EMBANKMENT ciel an Sie ints dal | ‘Both Sin es Mines ' a Previously to this act the two companies had an entirely separate 
The meeting was speci etienel consider the report trom the Com- | namely, the openit ot a. aew the ests ietabetn tie enahenn and and independent existence, There was nothing in the act to show 
mittee of Works and linprovements ¢ t of & communication trom | Wester portion of the metropolis that the two companies were amalgamated into one; and even if 
Mr. Lionel Gisborne, C.E., respecting los then auibeaianeit and dn And b es | eq ; a tof the | they were it was a question for the Legislature whether either com- 
1 the Thames, of wl r, aud ona memorial from | Sixth olject—namely, that of fa ati he construction of a low-level | pany was to be bound to aflix the mark of definitive proof without 
' Jacl ay SBS promot undertaking j a a _ , : previously atlixed the provisional proof mark. _There was 
ape ken ditiniecnar ue } - a sthage ogee ee a = es , 7“ | nothing in the Act to show that this was obligatory, and if intended 
Seken eee ner Eaiigns, ened te const r , a : | it might easily have been done. Section 15 saved the rights of the 
t ‘ lly re . it y ler that the public *F | London Gun Company. In the absence of anything in the Act to 
h repo o be the prir o in awork of such magnitude and of eo | Make it incumbent on one company to give credit to the mark of the 
ed to them by ‘ ala ‘ b of the TI 0 r there must be judgment for the defendant. 
‘ hem a commu onel ( Con sub re n. The other learned Judges concurred, 
Which he nthe pr ct hey = = tol u : a. a Judyement for the defendant. 
(No. 7), referring for their con ati see « JOSIAH WILKINSON.” 7 ‘ P 
Loder, Jackson, and Bird, the promoters « sr ne , P : rePTLEY Y. uAsron (April 21.) 
Hon of an embankment on the north side of sn cael ‘ “a. | ‘This was an action for an alleged infringement of the plaintiff's 
and Westminster bridge and tor the ce l ae . ‘ | not Pape 66 : aetna £8 ; li 
wotks,’ thay have atienticar ; a" , C.E., and another ‘ Loder, J ; Lird— | patent for “improvements in machinery for raising and impelling 
. dulilect or i he “ é a ; } t it water and other liquids.” At the trial be fore Mr. Justice Willes, 
ons, end diav sv have n edeaay es Mr. | 1 “ . > ‘ vepe withor ta jury, it was urged on behalf of the plaintitt that by two 
tten them d, in tion to ecptitas vedio lpg ; . “Wag ‘ ’ - disclaimers he had reduced his claim to a means of increasing the 
into detailed ex; baie 4 i men : . ' : - ; : ore action of a centrifugal pump by causing the liquid to enter the 
d ! » been turnished } ! ' P : : i bad wheel on both sides. ‘The defendants contended that this invention 
capi ige . . ¥ cousideration " | port so ampl ‘ ed not auy observations u t. Int was not new; that as long «go as 1836 Mr. Hales had made and sold 
ing the iain features of the two meusures which bave | instance they L that ai) i whi I adopted i pumps and propellers on the same principle. At the trial a verdict 
th tb whith thes consider that ov 1s pice arabe" Ths sa Sen rexiga li & So. oprN d a navigal iv id | was direct d for the defi ndants, leave being reserved to move to 
ould be mainly directed ; wre : Heat deco a atmo gg geo ter gpa Re if obj ct was to | enter the verdict for the plaintiff. A rule having been obtained, 
pinion that the embankment of the Thames should be carried | 1 cht tee: Sekihe deat iol anc a a Mr. Knowles, Q.C., Mr. Hindmarch, and ‘Mr. Macrory, on @ 
ae relerence to the following objects :— | be sames unless they could i ove it chit sit former day showed cause against the rule; Mr, Collier, @.C., and 
sates ate soot mp Thames ae & bavigable river, haying due regard to the | As to the « pening of a nev thoroughfare tween the eastern and \ te 1 Mr. { han enow a speare d in support of it. 
° _ parts of London, this embankment would form a roadway for heavy tratiie in The Court took time to consider its judgment, 
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WILSON’S IMPROVEMENTS IN VALVES, &c. 


Patent DATED 51u September, 1856. 
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Tis invention relates, Firstly, to an improved system or mode of 
constructing valves, such, for example, as the slide valves of steam 
engines, in such a manner that they may not_be subjected to unbal- 
anced pressure at any point of their stroke. In one modilication the 
valve is rectangular, and resembles the simplest kind of slide valve in 
use, except that the part corresponding to the cup of the valve is cut 
completely through the valve, and the valve is formed with parallel 
working surfaces on both back and front. Secondly, the invention 
relates to an improved system of regulating the time of the several 
operations the valve performs, namely, the ingress or supply of steam, 
the cutting off of the supply, and the opening and shutting of the 
exhaust, by which means the steam can be cut off at an early part of 
the stroke with all the advantages of a great lap on the steam side of 
the valve, and yet the exhaust be regulated so as not to open or shut 
any sooner than when an ordinary lap is-used and worked with an 
eccentric. The invention consists, Thirdly, in imparting to slide valves 
in a peculiar manner a motion which may be termed “ differential,” as 
compared with the motion imparted by an eccentric as ordinarily 
applied. This is accomplished by working the valve by an eccentric, 
and employing means for diminishing and increasing the effective 
length of the eccentric rod, or of any rod transmitting motion from 
the eccentric to the valve, at ditlerent periods of the eccentric’s revo- 
lution. 

Fig. 1 shows a longitudinal section of one of the improved valvular 
arrangements, with valve chest, slide valve, balance plate, and steam 
and exhaust ways, allin section. Fig. 2 is a corresponding trans- 
verse section of the same parts; and Fig. 3 is a plan of the valve, 
with its surrounding frame. The valve chest A hasin it the single 
open slide valve B, faced on both sides, to work both against the port 
face of the steam cylinder and the under side of the balance plate C, 
which has in it end adjusting screws D, with their projectieg heads 
hearing against the internal end surfaces of the steam chest, so that 
the longitudinal set of the plate can be varied as required. The valve 
is worked by the spindle E, and the steam from the chest finds its 
way through the opening in this slide to the steam ways F leading to 
the two ends of the cylinder. The corresponding recesses in. the 
balance plate for these ports are at G, and the recess for the exhaust 
port I of the cylinder in the same plate is at J. At K are small 
transverse openings and thoroughfares in and through the slide valve, 
for the purpose of keeping up the steam communication between the 
steam ports F and the recesses G in the balance plate, whilst the 
faces are over these parts. ‘The patentee describes two modifications 
of the above arrangement, the first being that in which the balance 
plate A is formed out of the door of the steam chest, the under side of 








carried, together with the water, in a continua) ;stream through the 
tubes J, 4, into the hydro-pneumatic box 8. ‘The hydro-pneumatie 
box should be constructed of iron, or other material sufficiently 
strong to bear the amount of pressure to which its internal surface 
may be subjected. In the hydro-pneumatic box the air and water 
are separated, the height of the water being regulated by a self-acting 
valve 4,or by means of any suitable contrivance. The air being 
collected in the upper portion of the hydro-pneumatic box, is, by the 


| pressure of the water contained therein, forced through the tube 





this door being faced for this purpose, and having in it the steam | 


balancing recesses B and the exhaust balance recess C, as in the pre- 
vious example. In the second modification the slide valve is duplex, 
or in two parts. 

Fig. 4 is a longitudinal section of the improved valve, with the 
balance plate and differential or toggle joint action of the spindle 
attached thereto; and Fig. 5 is a plan of the valve, detached, but 
showing the differentially acting parts of the spindle connexions. 
Both sections A, B, of the valve are actuated by the eccentric move- 
ment. The outer slide A is worked by the tubular spindle C con- 
nected to the toggle joint link arrangement D, whilst the inner slide 
B is actuated by the solid spindle E passing through the tubular 
spindle. The link F of the solid spindle passes to a separate eccentric 
or other movement, whilst the toggle joint action D is connected at 
G with its outer special cam or eccentric movement working at right 
angles to the axis of the valve spindle. Fig. 4 represents both parts 
of the valve as at the extreme end of their stroke, steam having full 
ingress at I] to the port I, whilst full exhaust is going on from the 
port J through the interior K of the valve, the toggle joint being 
straight, or with both its links in a line. 


COULSON'S APPARATUS FOR VENTILATING M'NES. 
Tuts invention has for its object the supply of atmospheric air to 
deep workings of mines, especially to adits, levels, and recesses and 
passages, or workings with closed ends, and to any situations where 
such supply may be desirable, and not otherwise or so effectually 
obtainable. An artificial reservoir, marked 2 in the illustration, is 
fixed in such a position, and at such an elevation with reference to 
the mine or workings to be ventilated or supplied with air, as may be 
considered desirable. This reservoir may be constructed of wood, or 
iron, in the form ofa square box, and of any size most convenient; 
such reservoir being open at the top, and fitted on one side with an 
open trough or shoot 1 for the admission of the water to the reservoir, 
and which may be called the supply trough. The reservoir may be 
supplied, where practicable, from any natural spring or source which 
may exist upon or near the same level; but where there is no such 
natural supply of water, the necessary quantity may be raised to the 
requisite height by the engine, used for the general purposes of the 
mine, or in any other way which may be most convenient or prac- 
tieable. On one of the other sides of the reservoir, and at a level 
below that of the supply trough, is a ledge orshelf, in which are fixed 
any desired number of tubes J, 6, such tubes being composed of metal, 
gutta-percha, or other material, aud which communicate with the 
hydro-pneumatic box. Over each of these last-mentioned tubes is 
suspended a tube c, open at both ends, and formed of glass or other 
material, its lower orifice being a little above the tube }. &, and its 
upper orifice being above the surface of the water a, a, in the reser- 
voir. ‘These tubes, which may be called “ air tubes,” are sustained in 
their proper positions by the bridge d,d. Upon the reservoir being 
filled, and the water being allowed to flow into the tubes 4, 4, a 
vortex is formed, by reason of the lower end of the air tubes c being 
placed above the tubes ), b ; and the atmospheric air passing through 
the air tubes ¢ to fill up the partial vacuum caused by the vortex, is 











| connected with the hydro-pneumatie box. 


marked f, f; and which may be constructed of gutta-percha, or other 
suitable material and by means of which the air may be con- 
ducted to any distance, and to any desired spot. The amount of 
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pressure with which the air is thus forced through the tube /,/; and 
upon which will depend the velocity and quantity of air delivered at 
the extremity, will, it is obvious, be regulated by and dependent upon 
the elevation of the reservoir above the hydro-pneumatic box, and 
the consequent height of the column of water falling through the 
tubes 4, b, and impinging upon the surface of the water in the hydro- 
pneumatic box. It will be observed, that the greater the elevation 
of the reservoir above the hydro-pneumatic box, the greater will be 
the pressure capable of being exerted upon the air contained in the 
latter. In order that the quantity of water in the hydro-pneumatic 
box may be at any time ascertained, an external gauge tube or 
indicator may be used. 

In applying the apparatus, the reservoir should be fixed on the 
surface of the ground at any available or desired level above the 
adit, working, or place which it is wished to ventilate, and so that 
the tubes for conducting air and water may be conveniently 
‘The reservoir may 
be supplied with water, as has been before observed, in any 
convenient manner. The hydro-pneumatie box should be placed in 
such a position with reference to the adit, level, or other place to be 
ventilated, that the water may be conveniently carried off. In eases 
were only a small supply of atmospheric air is required, or where the 
introduction of a small quantity of water may be useful, the hydro- 
pneumatic box may be altogether dispensed with, and the air and 
water may be conveyed to the desired spot direct from the reservoir. 

It is stated that subsequently to the application of this apparatus to 
the ventilation of the Carn Galver Mine, where it was first adopted, 
it has been used at various places, but a striking instance of its 


was so high that the men were compelled to work stripped to the 
waist, and to bathe frequently, and the operations of the mine were 
seriously affected by the combined influences of the temperature and 
the foulness of the air. Upon applying the apparatus in question the 
temperature was so much lowered and such a continued supply of 
pure air introduced, that the miners pursued their work with as much 
ease and comfort as if upon the surface of the earth. A machine 
similar in some respects to that above described has been in use in 
France, where it is designated the Trompe,” but which is more 
especially applied to blast furnaces, but the arrangement as applied 
to the ventilation of mines is novel in this country, being altogether 
different from the old method of introducing air into adits, and other 
workings oy means of a stream of water falling into an open reser- 
voir at the bottom of the shaft. 





WATSON AND HALLE’S [IMPROVEMENTS IN 
SPINNING. 
PATENT DATED 9TH SEPTEMBER, 1856. 

Tus invention relates to a new arrangement of spinning or twisting 
mechanism, which fs applicable in all cases where the spindle and 
Aver arrangement is at. present used, being in substitution of that 
contrivance, and having for its object the obtainment of an increased 
effective speed and the reduction of waste. In this improved arrange- 
ment what may be termed.an inverted flyer is used, that is to say, 
the legs or arms of the flyer project upwards from a tubular spindle 
or tubular collar carried in bearings in one or two horizontal bars, 
and fitted with a wharve or pulley, or a toothed wheel, by means of 
which it is driven. 
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Fig. 1 is an end view of the spinning frame, partly in section; 
Fig. 2 is a front view of a portion of the spindles and flyers; and 
Fig. 3 is a side view of one spindle and flyer, partly in section. The 
framing A is of ordinary character, as well as the arrangement of the 
bobbins B and drawing rollers C. The flyers D are of the inverted 
kind, their legs being turned upwards ; they are formed with a 
lengthened collar tube, which is fitted to rotate in bushes or bearings 
formed in the two fixed rails E. - The spindles F are supported in 
footstep bearings fitted in the vertical reciprocating rail G. Upon 
the lower end of the spindle is placed a small wharve or pulley H, 
and behind this pulley and:parallel with its side is secured a piece of 
wire I, the upper end of which is turned to form a hook, the lower 


FIG.2. FIG.3. 
































end being fastened in the reciprocating rail G. To the front part of 
the rail is fixed the vertical piece of metal K, this piece of metal 
being placed in front of the pulley IL; its upper edge is notched, as 
shown in Fig. 2. A piece of cord or string L is fastened to the wire I, 
and to the other end is attached asmall weight M. The vertival 
reciprocating rail G is actuated by the ordinary means of a heart- 
shaped cam, its vertical motion regulating the form of the cop. The 
yarn descends from the drawing rollers in the ordinary manner, and 
is passed through the eve of the flyer to the spindle on which it is 
wound; or it may be wound upon a tube or upon a bobbin. The 
required tensional drag upon the yarn is very readily and etlectively 
adjusted by the cord L be weight M. If the cord is passed through 
the notch on the extreme right of the piece of metal or standard K 
little or no pressure is exerted on the pulley H, but as the chord is 
shifted in the notches to the left its pressure upon the pulley is 
increased in proportion as it deviates from a direct line, and this 
frictional pressure obviously tends to retard the motion of the 
spindles. The motion of the spindles may be further retarded, if 
required, by fitting to each of them a vane or other similar flat 
surface, so that the resistance which the pressure of the air offers to 
its rapid rotation will have the effect of further checking the motion 
of the spindle. The tension of the yarn being so completely under 
control, the flyers may be driven at a higher speed than is ordinarily 





utility was afforded at Basset Graze Mine ; the temperature of which 


the case, and without increasing the waste of material. 
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WHITTLE’S MACHINERY FOR THE MANUFACTURE 
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Tis invention consists, Firstly, of machinery for manufacturing nails | against the heading tool d, when a sufficient quantity of metal to | partly in section, the upper part or lip seen in Fig. 4 being removed 


from rod iron; and, Seeondly, of machinery for making nails from 
strips of iron, which have the shape of a series of wedges joined 
together end to end, the wedges being cut off, tapered, and headed 
by machinery. 

Fig. 1 represents a front elevation of a pair of rolls for forming 
clasp nails, or for forming the blanks of pails to be-afterwards headed 
by other machinery, and Fig. 2 represents a side elevation of the rolls 
showing the formation of a clasp nail. a, a, are circular dises of 
steel which are fashioned on their peripheries into the form required 
for forming nails or blanks, which discs are perforated through the 
centre for the purpose of slipping them on to the spindle of the rolls 
4, b, are loose collars which are also perforated to fit the roll spindles ; 
d,.d, are collars firmly attached to the spindles, a portion of which 
spindles are screw-cut to receive the nuts c, c, which nuts ¢, ¢, force 
the loose collars 4, b, together with the dises a, a, against the fixed 
collars d, d, and thereby hold them securely in their places, It will 


be seen that the upper collars are smaller in diameter than the lower , 
ones, thus causing the disc of the upper roll to project, while the | 


lower collars, being larger than the disc, form a groove between the 


collars to receive the nail rod, and prevent the rod from being spread | 


out side ways whilst being rolled. 

The action of the rolls is as follows:—A strip of heated metal or 
nail rod ¢, is inserted between the two circular discs or dies a, a, and 
motion being given to the rolls, the rod e is drawn forward and 
formed into a nail 7; the portion of the dies at the back of the head 


Fic.6. 


Fic.7. 








coming jin close contact cut the nail'from the rod, which rod is 
again drawn forwards and another naikformed, which is ent off in a 
like manner, until the whole rod is passed through and formed into 
separate nails. In forming blanks whichi are to be afterwards headed, 
one of the dies is plain on jts periphery, the other disc being cut in 
such a manner as to give a taper figure to one side only of the shank 
of the nail, as seen at a, Fig. 5. The blanks in this case are not 
Separated in the act of rolling, but remain connected. 

The patentee also describes an arrangement of four rolls for 
effecting the same object. In this moditication both dises project 
beyond the collars befween which they are secured, and the rods for 
forming the nails are retained in their position and prevented from 
spreading by side rolls which are held in their place by carriages 
fitted in between the framework, and pressed to the dises or dies by 
set screws, 

Fig, 3 represents a side elevation (with a part of the framing re- 
moved) of a machine for heading nails; and Fig. 4 represents a front 
elevation (partly in section) of the same. a is the metal from which 
the nail or other similar article is formed ;} and c are dies for gripping 
the blanks while being headed; dis the heading bolt or slide; e, e, 
are levers for working the slides i, i, which carry the dies b and c; 
» J, are side cams for giving motion to the levers e, ¢; ¢ is the lever 
for working the heading tool d; his acam for giving motion to the 
lever 7; j is a fixed cutter for separating the nail from the blanks; 
& is an opening in the bed of the machine through which the nails 
are delivered after being headed ;/, J, are caps for holding down the 
slides 7, 7; mis the bed of the machine; n, the standards; o, the fly 
wheel ; p, p, the fast and loose pulleys for giving motion to and 
stopping the machine ; g, the main shaft; ris a table attached to the 
bed of the machine for supporting the nail rods 

The action of the machine is as follows:—The gripping dies 5, ¢, 
being sufficiently apart to admit of the series of blanks previously 
prepared to pass between them, the bla@k is advanced until it stops 


| form a head is thus left between the gripping dies and the heading 

tool d. The gripping dies 6b, ¢, now advance by the action of the 
| cambs_ f, 7; and levers e, e, and securely hold the blank. The heading 
| tool is now made to advance by the action of the camb A and lever g. 
| The head having been formed, the heading tool recedes, and the 
| gripping dies carrying the finished nail both advance in the direction 

of the opening & and cut off the nail from the blank against the tixed 
| cutter 7, when the action of the cambs J, /, cause the slides to recede 
| from each other and allow the nail to drop from the machine. The 
| slides are now brought into their former position, and the rod again 
| advanced by the workman, and the operation repeated. Fig. 5 re- 
presents on a larger scale the dies ¢, 6, holding a finished nail which 
| has been cut from the blank by the fixed cutter j. The die b is shewn 


| for the purpose of showing the nail. 

The same arrangement of machinery may be employed for forming 
rivets, spikes, and screw blanks, as represented in Fig. 6; ¢, 6, being 
the dies; d, the heading tool; and j, the cutting edge for separating 
the article from the blank. The advance 0’ the heading tool d forms 
the head s. ¢, ¢, t, Fig. 7 represents in elev. wn a rod iron of such a 

| form, that when it is cut off and headed by the machine, it is made 
| into bolts or spikes tapered or partially point «. The rod itself of the 
form shown in Fig. 7 may be produced by rol.ing. 

Although the new machinery is especially .pplicable to the manu- 
| facture of nails, that is to say, headed and pointed rods, it is also 
| applicable to the manufacture of rods having heads, but unpointed 
| or partially pointed, and it applies to rivets, bolts, or screw blanks. 








BUCHANAN’S IMPROVEMENTS IN PROPELLING VESSELS. 
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| Tuts invention relates to an improvement in the construction of 
| vessels, and a new disposition of their propelling apparatus, designed 

with a view of obtaining an increased speed with a given expenditure 

of power, together with other practical advantages. According to 

one modification, the vessel is made with a curved recess or channel 
| in or near the centre of her bottom. This channel only extends a 
certain portion of the ship’s length, thatis to say, the two ends are 
exactly like ordinary vessels in cross section, and the channel 
gradually rises from the longitudinal bottom line of the vessel, reach- 
ing its greatest height at or near the centre of the vessel, whence it 
gradually re-descends to the bottom line. The sides of the vessel 
remain the same or nearly the same as in ordinary vessels throughout 
their entire length, the channel or recess only occupying the middle 
of the vessel as taken transversely. The keel may either be continued 
unbroken from end to end along the centre line of the ship, forming 
in this case a diaphragm dividing the channel or recess ; or it may be 
interrupted at the channel, and at that part it may be substituted by 
two keels placed one on each side of the channel. In the channel or 
recess obtained in this way is placed the propeller, which may be 
of any suitable kind. If a screw or other propeller which is worked 


by means of a longitudinal shaft is used, this shaft is supported either | 


in the keel in the usual way, if the keelis continued through the 
channel ; or if the keel is not thus carried through the channel, the 
shaft may be supported by a ridge or feather projecting down into 
the channel. The shaft may either be continued through to the part 
of the vessel beyond the channel, or the ridge or feather supporting 
the shaft may be made sufficiently wide for the connecting rods of the 
propelling engines to be coupled to cranks on the shaft immediately 


will suffice. It is intended in vessels of light draught to exhaust the 
air from the channel, so that the water will fill this channel, although 


the channel is below the water level any air in it will be allowed to 
escape, and in this manner the propeller will always have a suflicient 
body of water to act upon, whilst it will be protected from injury. 
Fig. 1 shows a portion of a longitudinal section of a ship's hull, 
fitted with a single-bladed propeller. Fig. 2 is a tranverse section, 
taken behind the propeller, two blades being here shown. Vessels may 
also be formed with a double channel or trough, or with a channel 





screw propellers, one in each section of the channel; or the central 
| partition may be omitted, leaving the channel quite open. It is also 
| proposed to propel vessels with a central paddle wheel. 

} In the arrangement shown in Figs. 1 and 2, the propeller works in 
} 

} 


a channel or trough formed in the lower part of the hull, and at or | 


near the centre of the vessel. This channel or recess A has a trans— 
verse section of a semicircular form at its upper part, as shown at 
Fig. 2, and is carried upwards at an angle, the apex of whichis over 
the part where the propeller is fitted. 
channel is carried gradually downwards unfil it meets the keel. 
From the forward end of the channel or trough A, a strong bearer or 
kelson B is carried upwards at an angle and then horizontally termi- 
| nating in a stern post C which is carried up to thedeck timbers and 
| seeured to them. The beam or kelson B forms a continuation of the 
' keel D, and the whole is strongly secured together in order to form 


behind the propeller, in which case a very short length of sbafting | 


the Jatter may rise above the general level of the water outside. When | 


divided longitudinally down the middle, so as to accommodate two | 


From this part the roof of the | 





Upon the beam or kelson B a sole 


a firm support for the engines, 
plate E is fitted, on which are placed a pair of direct action engines ; 
these are placed on the forward portion of the channel's roof, which is 


suitably recessed for the purpose ‘The engines F consist in this 
instance of a pair of parallel horizontal cylinders driving an inclined 
screw propeller shaft G, which runs aft and passes through a tube 
H fitted in the stern post C. To the inner end of the tube I is fitted 
a stufling box I, through which the propeller shaft G works; the 
screw or propeller blade is keyed to the end of the shaft outside the 
tube in the ordinary manner, This arrangement of the stufling box 
I at the end of tube H brings it into a position where it may be readily 
got at for inspection or repair. The boilers K of the engines are 
placed on the opposite side of the apex of the channel; or this space 
may be occupied by the coal bunkers, the boilers being disposed over 
the highest part of the channel, The keel D terminates at the fore 
and after ends of the channel A, along each side of whicha bilge 
keel Lis made. With this arrangement, the vessel when aground 
rests at the stem and stern upon the ordinary keel, and amidships 
upon the bilge keels L, which will keep the vessel always in an up- 
right position. A modification may be made in the form of the 
channel or trough A by curving it gradually upwards from the fore 
| part of the vessel, and downwards in a corresponding or nearly 

corresponding manner towards the stern of the vessel. The cross 
section of the roof of the channel may be either flat in its form or 

arched. Another part of the invention consists in exhausting the air 
from the channel or trough A. The object of this is to fill the 
| channel with water, so that the propeller may be completely 
| immersed init. Atthe highest part of the channel A a cover Q 
is bolted to the channel's roof, to which a pipe R, furnished with a 
| stop-cock or valve, is connected ; the other end of this pipe is con- 
nected to the air pump of the engine, or witha hand pump. As the 
air is exhausted from the channel, the water rises within it until it 
is filled, and it will remain so, owing to the atmospheric pressure on 
the surrounding water. It will be obvious that the exhausting of the 
air will only be required when the draught of the vessel is below the 
channel's roof. 


Tue Russtan Rau.ways.—Messrs. Baring Brothers and Co. have 
issued their Russian Railway prospectus, and their name is the only 
English one comprised in the board of direction. The sum they ask 
| from London capitalists out of the £12,000,000 first to be raised, is 
£2,000,000, instead of between £3,000,000 and £4,000,000, as origi- 
nally contemplated. The sum in Paris having likewise been reduced, 
it is to be presumed an estimate more accurate than that originally 
entertained has been formed of its probable reception. The state- 
ments now put forth fail to modify any of the features already com- 
mented upon. The guarantee, after allowing for sinking fund, is to 
be only 4 11-12ths per cent., the working expenses, in the face of 
universal experience, are put as low as 45 per cent., and the difficulty 
as to crossing the marshes with which the country abounds is simply 
disposed of by the statement that they “ will be avoided by a proper 
selection of the route.” ‘The number of miles to be constructed are 
3,585, at a cost of £16,511 per mile, or about £43,000,000, and the 
whole must be made within ten years. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 


—————_———— 





VENTILATION OF COAL MINES. 


S1r,—The frequency of explosions in cowl mines, with such 
terrible loss of life and destruction of property, demonstratively 
proves that the present methods for effecting a sufficient ventila- 
tion throughout the workings are quite inadequate to the object 
they are intended to accomplish, It appears to me that explo- 
sions will never be prevented by the adoption of precautionary 
measures such as improved lamps, prohibited smoking, vigilance 
and care of firemen and underviewers, &c. All these may be 
enforced and duly performed; yet still, ever and anon, these 
terrible disasters will suddenly take place, with all their fearful 
consequences. Neither is the safety of a mine effectually 
secured by the efficiency of the general ventilation, as sad ex- 
perience has repeatedly proved. The chief and primary cause 
is defective ventilation in a particular class of workings termed 
fast end workings ; there being in these cases only one inlet for 
air. Now it is utterly impracticable to induce an atmospheric 
current through these workings by the ordinary means of venti- 
lation, and where a mine gives out carburetted hydrogen in Jarge 
quantities, all the means at present employed completely fail to 
prevent its accumulation in dangerous proportions ; hence arises 
the difficulty and danger of working these places in which four- 
fifths of the explosions originate. How fearfully hazardous 
must the position of the miner be while surrounded by and 
enveloped in this fiery and destructive element—his very life 
every moment jeopardised—the slightest mishap or accident, 
even the falling of a stone just Jarge enough to crush the frail 
guard which surrounds the light by which he is accompanied, 
has, in a many instances, been the terrible messenger of death 
and desolation Even where no explosions occur the workmen 
are constantly inhaling noxious gases by which their health is 
irreparably injured and life shortened, as an extract from the 
report of Mr. H. Mackworth, for the half-year ending December, 
1854, will show. He says—“ I am corroborated in my opiuion 
by many of the mest eminent mining enginee 
injury is done to life by want of ventilation in working places 
than by all accidents united ; in fact, whereas the latter destroys 
one workman in 216 annually, or about one in eight in the 
ordinary term of life, the former cause is more nearly equiva- 
lent to the annihilation of one life out of every three.” How 
important and desirable then the discovery of the means for the 
prevention of explosions in coal mines, and at the same time for 
promoting the health of the workmen. 

Being practically conversant with mining, it has, for many 
years, been an object of the highest solicitude with me to see 
such means brought into operation. For a considerable period 
my whole time has been devoted exclusively to the devising of 
means for the accomplishment of this object ; and I believe the 
most effectual plan to be that of exhausting the gases from the 
fast end workings and cavities of mines, and so preventing any 
accumulations being formed under any circumstances whatever. 

In course of exveriments which I have performed, I tried one 
similar in principle to that sugyested by Mr. Hanson, and de- 
scribe! in a late number of Tur Enarver, namely, that of con- 
suming the inflammable gas in the places where it generates, but 
I fear it would not be practicable on account of the intense heat 


that a continual combustion of hydrogen occasions. 
J. Wabswortu, 


s, that far more 





Sre,—In your article upon this subject ina late number of the 
ENGINEER, you have clearly pointed out the true and fundamen- 
tal source of most of the evils connected with our collieries. To 
the extraordinary ignorance of the mining population may 
unquestionably be attributed many of the fearful accidents of 
which we every now and then receive the harrowing details, and 
by improving the moral and intellectual condition of those em- 
ployed in the occupation of mining we shall have the best gua- 
rantee for the diminution of such events. 

This, however, cannot be effected at once, and, in the mean- 
time, all those measures should be adopted by the proprietors of 
mines, upon whom the chief responsibility may be considered 
to rest, which experience and science can suggest. In this view 
of the matter I trust the following remarks will not be thought 
unworthy of consideration. 

The ordinary mode of ventilating coal mines is, 
known, by means of downcast and upeast shafts, 
being placed at the latter, while the current of air is directed 
and regulated by means of brattices, doors, &e. In this way a 
great volume of air may be rapidly driven through all the main 
workings of the mine, and this being done, it is thought the ven- 
tilation is sufficient; and so it may be with reference to those 
parts traversed by the blast of air; but it is notorious that the 
fire-damp is generated more especially in goaves avd old work- 
ings with closed ends, places not properly coming within the in- 
fluence of the ventilating currents. In these localities the 
danger lurks unnoticed and unheeded, until it issues forth from 
its hiding places, in full strength, spreading death and destrue- 
tion throughout the mine, and making the homes of the unfor- 
tunate sufferers ring with the mournings of the widows and 
orphans deprived of their natural supporters by an event, 
which, humanly speaking, might lave been prevented. 

Such places as I have referred to should be regularly 
cleaned out, so to speak, by directing currents of pure ati osphe- 
ric air into them, thus driving out the noxious gases into the 
course of the general ventilation; care being taken that 
naked lights are used in dangerous proximity. This process 
should be performed as often as the exigencies of the particular 
mine may require, fiery mines, of course, needing a more fre- 
quent repetition of it than those which are comparatively free 
from the carburetied hydrogen, 

Various modes might be adopted for carrying this method of 
effective ventilation into operation. A correspondent in your 
last number suggests the use of cast iron pipes, provided with 
taps, and supplied with air by means of a blast engine. This 
however, would be somewhat costly. There are many of the 
patented methods of ventilation which might probably answer 
the purpose, but I can speak of one from personal knowledge, 
and in which the expense of an engine is altogether avoided, 
viz., that patented in 1855 by Mr. John Coulson,* and in which 
the expense consists in little more than the necessary pipes, &c., 
the apparatus being self-acting. This invention was specially 
intended for use in the metalliferous mines of Cornwall, but is 
admirably adapted for the purposes | have mentioned. 

The subject is one of so much importance that 1 trust those 
moat interested in it will be induced to take the most effectual 
steps to prevent the recurrence of such accidents as those in 
question, and which, setting the destruction of human life out of 
the question, entail so great an amount of pecuniary loss, 

3ist March, 1857. E. P. H. Vaueuan. 
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a furnace 








* (A description of this invention will be found in another column.] 








PREVENTING DEPOSIT IN BOILERS, ETC, 
Sir,—By your number for April 3rd I see a patent has been ob- 
tained fur the application of caustic soda or potash as an agent 
for ridding water of lime. The patentee is probably not aware 
that there is nothing new in this. We have had the same pro- 
cess in operation here for the last six years, but have recently 
substituted, with advantage, carbonate of soda for caustic soda, 
I do not know whether IJ am stating anything new to the gene- 
rality of your read but caustic soda or carbonate is the best 
agent for preventing rs. Tt 
forms the basis of all the agents for effecting this which are 
offered for sale, at least all the ef ive ones. I may state that 
sad rubbish is offered for this purpose: one specimen I lately 
examined turned out to be nothing but common salt, coloured 

vevetable extract; and again, crystallised sulphate of 
Other preparations, offered by 





g deposits of sulphate of lime in boi 











with some 
soda, with a trace of carbonate. 
have turned out to be composed of reall: 
effective materi hough charged rather dear. I have found 
that the use of a few 

the boiler, and regular blowing off, will keep it clean, 

Ardwick-bridge Chemical Works, Peter Hart. 
Manchester, April 18, 1857. 
THE ATLANTIC TELEGRAPIL CABLE, 
1 difficulty in laying down the telegraph 
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pounds of ordinary commercial soda ash in 





Sir,—The acknowledye 
cable across the Atlantic induces me to send you the following 
sugvestion. 

It has been stated that the depth of water in some parts of the 
proposed track is between two and three miles ; consequently 
the great weight hanging from the stern of a vessel in case of a 
gale must either sink the ship, or cause the loss of the cable. I 
propose to buoy the cable at every half mile, or less, either with 
a perishable article, so that it will gradually sink itself; or 1 
would employ a vessel to collect the buoys at a given signal 
from the vessel in which the cable is placed; by adopting this 
plan, the tremendous strain upon ship and cable which would 


| hazard the loss of pauls, windlass, and everything else, wouid 


be done away with, and in case of a gale, the captain could, 
“taking his position,’ cut and run, and again return to the 
exact spot, and fish up the cable, which, I propose, should not 
be more than a quarter of a mile below the surface of the 
ocean, J. Prency, 

Lambeth, 20th April, 1857. 

{Some such arrangement as that suggested by our corre- 
spondent is contemplated by the ‘engineers of the Atlantic 
it is probable that a buoy could be towed 


Telegraph Company. 
given distance, the 


after the vessel containing the cable at a 
cable being drawn through it in the act of sinking]. 





PROPELLING VESSELS, 

Sir,—Having seen in your paper of the 17th inst., a communi- 
cation from Mr. W. V. Miller, on the propulsion of ships by 
submerged propellers, I beg to send you a copy of a letter 
addressed to the First Lord of the Admiralty several years ago, 
which proposes a plan much more simple and practicable than 
his. 
Should the paddle-wheels be made extremely small to move 
at a speed so great as to cause a vacuum behind the boards, 
the rule stated in the text will be different, as the resistance will 
then be proportionate to the velocity 

move as many times faster as they are 

Markineh, Fife, April 21st, 1857. 

Markinch, Fife, March 3rd, 1853. 





und the paddles must 
in size, 
James PATERSON, 





] 
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(Revised copy). 
My Lorp,—lI propose respectfully for your Lordships con- 
sideration the following plan for reducing the size of paddle- 
wheels :— 

Suppose that the paddle-wheels of a steamer were reduced 
to half their usual diatacter and breadth, the paddles would be 
one-fourth of the usual size; then, by making them to revolve 
twice as fast as usual, the boards would move at their usual 
speed, having just one-fourth of the impelling power of the large 
paddle-wheels ; but, by doubling this last speed, as the resis- 
tance inereases according to the square of the velocity, the 
motive foree would be the same as with the large paddle-wheels ; 
therefore to reduce the size of the paddle-wheels they must be 
made to revolve as many times faster as they are less in size. 

I believe that there is no other practical limit to this reduc- 
tion but that arising from the complexity or fragility of the 
intermediate machinery between the engines and the paddle- 
wheels. There can be little danger of the water choking the 
paddle-wheels if they are moved at a considerable velocity, the 
centrifugal force will prevent that ; and if they protected from 
ainst the still water, except at about 90° or 100° of 
part, as the resistance is perpendicular to the paddles, 





striking 
the lower 
almost all the force will be expended in propelling and very 
littie of it in elevating the ship. They may therefore be placed 
at any convenient depth in the water, provided it be kept in 
mind that the deeper they are the greater will be the pressure 
of the water and the resistance to their motion ; consequently 
fewer revolutions in a time will be requisite to enable the 
ship to move at her usual speed and allow the engines to work 








up to their full power. 

The principles elucidated in the foregoing remarks apply, 
of course, to the screw, or any other apparatus impinging on 
the water. 

One advantage of the above plan, besides the reduced obstruc- 
tion the paddle-wheels would encounter from the resistance of 
be placed almost altogether within the sbip), 
4 ¢ the ship afforded by having 
inery so constructed that one wheel might 

, her or be altogether 


the air (they may 
would be the fa 
the intermediate macl 
be made to go slower or faster than the o 
at pleasure. 
ght Hon. Sir F. J. Baring, 
First Lord of the Admiralty. 
GRAVITATION, 
Smr,—The “brooding researches of Professor Faraday in the 
direction of Corpuscular actinism,” once dimly hinted at by one 
recnant with mighty results, 
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JAMES PATERSON, 


} 
I 
t 


of your correspondents as being 
have at length found utterance in your pages; the oj inions of 
your readers upon the merits of the lecture to which I refer will 
are the castes of mind that have studied 


doubtless be as varied as 
ably expressed in the Note Book, and 


it. Your own views are 
as none other have ventured upon the subject, I trust you will 
grant me space for the expression of mine. 

Gravitation, from choice, is the force selected by the author 
to exemplify the nature and bearings of the subject he had 
chosen; a better source of illustration could not perhaps be 
found; amore barren application of it could not readily be made 
than appears in this lecture. 

Admitting that gravity, by 
attractive force exerted between any two or & 
masses of matter at any sensible distance, but wiih @ strength 
varying inversely as the square of the distance, and such detini- 
tiow being the expression of the snown results of this force, it 











y its accepted definition is, a simple 
ll the particles or 























follows that the word “varying” in any sense the whole defini- 
tion admits of, simply implies that the effects of gravity differ 
at different distances from the origin of force, an implication 
that Professor Faraday ultimately states to be a fact. 

By some strange freak of enthusiasm in search of a foible, an 
objection is raised against this simple definition, or rather ex- 
pression of the law of gravitation, for in the present state of our 
knowledge of the force itself the definition is nothing more than 
a literal translation of the symbols that express its intensity asa 
force, and I regret to add that the first assertion of the professor 
respecting this law, viz., that it “implies direct action at a dis- 
tance,” is a perversion of facts, since the letter forming the fourth 
note to his lecture, shows that such an hypothesis was in direct 


opposition to the views held by Newton, the author of the law 





or definition in questiv 

Another objection rai inst the law of gravity is, that it 
ignores, nay, is in direct opposition to the conservation of force, 
A case is taken in accordance with the 





and implies creation. 
law, showing that with a removal represented by 10, the force is 
increased 100 times, and the question is immediately put,— 
“Whence comes this enormous increase of power ?”—a very 
proper question, no doubt, and which, if unanswerable, would 
justify the professor’s conclusions, that a creation of force was 
implied ; but it so happens that the question is answerable, by a 
simple mathematico-mechanical principle, requiring no abstruse 
demonstration, and the implication of admitting creation rests, 
not upon the defect of the definition of gravity, but upon the 
professor himself, for wilfully neglectiag the means at his com- 
mand competent to account for the enormous increase of force. 

in, “we have a right to view gravity under every form that 
either its definition or its effects can suggest to the mind.” This 





is quite true, so long as we conform to the definition or effects ; 
Lut we not authorised to assume anything at variance with 





this condition; for instance, the inxtexsity of the force exerted 
depends upon the gravity of both of two particles, but we are 
not thereby compelled to admit that the force itself ceases upon 
the annihilation of either; on the contrary, the definition im- 
plies, that the force exists whether it operates upon anything 
* and even if we tax imagination to the utmost, by the 





or not, 
metaphysical assumption that one particle could be infinitely 
separated from another, yet till it can be proved that force is not 
susceptible of equally infinite division, this mode of viewing 
n uuintellivible, because incompre- 





avitation only introduces 
hensible, feature in the ratiocination, without removing a single 
obstacle; facile, therefore, as may be the conception of Professor 
Faraday, this rather sophisticated mode of reasoning will not 
advance his views materially. 

All forces which radiate from, or converge to, a centre of foree 
vary in intensity, as the square of the distance from that centre. 





Gravitation is a force converging to a centre, therefore gravita- 
tion varies in intensity as the square of the distance from that 
centre increases or decreases. By the law of conservation, a 
force once existing cannot be destroyed, but it may be resisted 
or neutralised by an equal and opposite force ; if, therefore, we 
remove a particle to a greater distance from a centre of attrac- 
tion, we must exercise an equal force opposed to gravitation, and 
this force would be precisely equivalent to the energy of the 
gravitating force calculated over the proposed distance but in 
accordance with the accepted definition as it stands if we remove 
the opposing force, in an equal time the particle will pass through 
an equal space, and regain all the force it appeared to have lost, 
and its momentum at that instant will be a true equivalent of 
the energy previously expended in its removal. So far, then, 
from this abused definition ignoring or denying the conservation 
of force, it becomes one of the strongest proofs of its truth as a 
general law of nature. 

One thing appears to have been overlooked by the Professor. 
Any one can conceive of the existence of two particles of matter 
separated by a certain space, and having specific relations of 
attraction towards each other; but for the same individual to 
conceive of bringing them into closer proximity, or removing 
them to greater distances, implies the very thing that the Pro- 
fessor | made so wuch noise about, viz., the facile generation, 
or annihilation, of force, independent of that assumed to exist; 
and it is by using this imaginary force that he has been led into 
the belief that the ordinary idea of gravity is defective. It is not, 
therefore, the physical laws of force that are at fault, but the 
ego that can imagine the sum of the forces of the universe to 
be at all times equal, while itself can create or destroy force 
ad, lib. 

Gravitation has been, and is, an outstanding force, of the 
nature of which, beyond the mere effect of its attraction, we are 
perfectly ignorant; and equally ignorant, it seems, we are likely 
to remain, if, as appears from this lecture, years of learned Jabour 
bestowed upon it results in nothing more than specious argu- 
mentation, opposed to facts established by rigid demonstration, 

London, April 18th, 1857. Krv. 





SOLID AND MOLTEN METALS, 
Sm,—It appears that my essay upon solid and molten metals 






has at least had the effect of rousing une of your correspondents 
from mental inertia, inducing him to exercise his Anglican prero- 
gative, and accordingly we now find “ Old Crank” determined to 


think and act for himself; I hope, however, not for the first 
time. So far, then, as he is concerned, my object is accomplished, 
and it rests with his own energy to determine the period when 
he will begin to think aright. That si snot yet the case is 
apparent in the evidences he has called from the scrap heap, 
wherein he tries to account for the dark spongy appearance ex- 
hibited in the fracture of certain castings by considering it as the 

outside, instead 








result of solidification commencing at the 
of assigning its true cause, the impurity of the iron forming the 
easting. Good iron properly moulded exhibits none of this ir- 
regular cavernous appearance, nor does it leave room for sup- 
posing that solidification commences at any particular place ; on 
the contrary, the regularity of crystalline deposit shown in its 
I lief ‘that solidification is a change which 


set 





fracture induces the be 
takes place equally and instantaneously througliout the mass. 

Touching the experiments which “Old Crank” has made, I 
can only say the effects stated vary from those I have myself ob- 
tained, and from those which were communicated to me previously 
to my writing upon the subject; why they differ your readers 
will most probably divine. 

Your other correspondent, “ Mr. J. ? r 
an experiment with copper and tin, and found that, in the first 
1 1 to be pushed down, 
8: 7291. 


<. Peile,” has also tried 


instance, the copper refused to sink, having 
although the specific gravities of these metals are as 878 
stence of the force might be denied, 


or, that haying nothing to 
1 changes in the 













n den existence of elec- 


» confined there it is producing 









we becor y alive 
error of the first suppes n the jar be a large one, by 
the latter hypothesis, there 18 





approaching it too ¢ loseiy, While with 1 
not the siightest visible trace that would lead us to conciuce 





hat such changes 


oceur, 
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In one trial which I made also with a plate of copper, it was put 
into the tin edgewise, thereby giving it every facility for sinking, 
but it not only floated but continued to rise after being depressed. 
In the second trial made by Mr. Peile the repulsion to which I 
pointed as the cause of the phenomenon was destroyed by the 
precaution he took for ensuring metallic contact, and, conse- 
quently, the moment the coating of tin melted, the copper 
would sink from its superior gravity. A case somewhat analo- 
gous to this occurs when a dry needle is put carefully on the 
surface of water: the repulsion of the water will sustain it, 
although its specific gravity is almost eight times that of water; 
if, however, we wet the needle, the experiment fails, the repulsion 
no longer existing. 

Since, as a general law, we know that an accession of heat 
produces expansion, we have no right to assume that the speci- 
fic gravity of iron or any metal is least at the temperature of so- 
lidification ; on the contrary, experience and analogy tend to show 
that expansion is continuous and without limit.* From aknow- 
ledge of this, and fot by reasoning from ungrounded assump- 
tions, I arrived at those conclusions, which differ from and op- 
pose the expressed opinion of Mr. Peile, and which I am glad to 
find he now retracts ; and if he has the opportunity of visiting an 
iron foundry, and watching the visible effects of the cooling 
process, he will, by availing himself of the proper use of his 
optics, gain that perception which my arguments fail to excite 
in him, since he can thén perceive the gradual, positive, and 
almost equable contraction of the iron during the whole process 
of cooling, and he will fitid, as my arguments tend to show, 
that the contraetion is fat more sensible before than after solidi- 
fication has taken place. 

Finally, I may remark that his judgment of individual cha- 
racter appears as short-sighted as his perception of sequences, 
or he never could have concluded that, because I did not parade 
all the experiments I had made, in order to founda general law, 
therefore I had not made such experiments. Any one of even 
ordinary calibre of mind would have felt instinctively that I 
should not have ventured into the arena, opposed to the re- 
corded opinion of Dr. Lardner and the two sxtellites who I 
judged with some reason merely became visible by reflec- 
tion, had I not previously ascertained my position by properly- 
conducted and sufficiently numerous experiments. 

London, April 20th, 1857. Tuk OLD ENGINE. 


ROAD BETWEEN CAIRO AND SUEZ, 

S1r,—A friend of mine (an engineer) having just crossed that 
part of the desert between Cairo and Suez, has sent me a de- 
scription of the road for the transit of travellers, which he men- 
tions as being as good as any Macadamised road that he has 
seen, for the whole eighty miles, with the exception of a few 
places here and there, which altogether do not make up a total 
of five miles. 

Would it not be a good speculation to lay some kind 
of tramroad, not following any precise gradient, but humouring 
the undulations of the road? Andas the excessive heat causes 
all labour to be extreme, would it not be effecting a saving 
of time and horseflesh to the Egyptian Transit Administration to 
do this, especially as it would appear from the above description, 
that the sand does not drift in such a manner as it would over a 
wider tract, otherwiee could the road be so firm ?/ 

Liverpool, April 13, 1857. J. Rockouirre. 


BRUSSELS UNIVERSAL EXHIBITION OF DESIGNS AND 
MODELS IN THE INDUSTRIAL ARTS. 


Tue following programme has just been published by the 
“Society for the Encouragement and Development of the 
Industrial Arts in Belgium,” under the patronage of the 
King :-— 

Art. 1. There shall be opened at Brussels, on the 15th of 
August, 1857, for Belgian and foreign manufacturers, an ex- 
hibition of designs, models, and finished works connected with 
the industrial arts. 

Art. 2. To this exhibition will be admitted the objects speci- 
fied below : 

1. Architectural designs or models, plans of ornament and 
decoration for the outsides and insides of public buildings, 
churches, chapels, any places for meetings, termini of railways 
public rooms or halls, &c., and for private dwellings. . 

2. Designs or models of objects entering into the composition 
and execution of architectural works, such as capitals, cornices, 
caryatides, statues or decorative groups, mouldings of every kind 
consols, chimneys, doors and gates, balconies, staircases, &c. 

3. Designs or models of altars, tabernacles, confessional chairs, 
stalls, confessional boxes, prayer-desks, and other objects of 
furniture in sacred edifices, 

4, Designs or models of furniture, inlaid floors, frames, and 
other articles of the upholsterer and joiner required for the 
furnishing of apartments. 

5. Designs or models for every other description of woodwork 
or work in which wood is used, as in coachmaking, in the 
making of musical instruments, &c. 

6. Designs or models relating to the use of iron, cast iron, 
zinc, copper, and other metals or alloys for common purposes, 
for ornament, or decoration; for instance, for hearths, stoves, 
ovens, chandeliers, candelabras, lamps, trellis-work, or grating, 
vases, fountains, door ornaments and door handles or knobs, 
curtain holders, window fastenings, and all other objects made by 
the locksmith, the brazier, and whitesmith. 

7. Designs or models for veneering or inlaying with wood, 
metal, ivory, &c., for the use of cabinet-makers, &c. 

8. Designs or models relating tothe art of the jeweller, gold- 
smith, and silversmith, of the carver (in gold, silver, 
bronze, steel, &c.), and of the gem engraver or lapidary. 

9. Designs or models for the manufacture of all articles in glass, 
both cut and blown. Designs or models for articles in china or 
porcelain, crockery, delft, pottery, stone and earthenwares. 

10. Designs or models for the production of articles in marble, 
alabaster, porphyry, natural or artificial stones, stuccoes, &e. ; 
for instance, for chimneys, vases, pedestals, pavements, &c. 

11. Designs for all kinds of work in bone, lace, embroidery, 

and carpeting, for coloured stuffs or cloths of every kind, shawls, 
ribbons, trimmings, cere-cloths, stained paper, &c. 
_ 12. Designs for binding, fancy paper, ornamental printing, 
image-work, and any design or model whatever having reference 
+ the application of art for any industrial purpose not specified 
above. 

N.B.—The models may be in plaster of Paris, wood, stone, 
wax, terra cotta, metal, pasteboard, or of any substance and 
composition. 

The designs will not be received, unless framed or fixed on 
wood, or on cardboard. 


» Copper, 





. i ; 
There is no exception to the law of expansion by heat; it is universal, 
and as long as the chemical constitution of the bedy is unaltered, the 


dilatation increases with the quantity of b rs into it. ; 
- ; eat that enters into it.—“ Noad’s 
Chemistry,” p. 40. 1843, 7 ’ aes . 
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Fin:shed articles coming under any of the categories specified 
above, exhibited on account of their artistic merit through their 
conception, form, or workmanship, whatever may be the 
substance or nature of those productions, and whatever may be 
the workmanship, whether manual or mechanical, by which they 
may have been fashioned. 

In this class are comprised also paintings on glaas, on porcelain, 
on imitation china, on trays and japanned articles, on tratisparent 
tissues and transparencies; illuminations of any kind; en- 
gravings on cameos and fine stones, or gems, ehgravings in 
relief, typographical engravings, numismatie engravings, enamel- 
ings, veneerings and inlayings, carvings: the composition and 
fabrication of mosaics, the application or reproduction of designs 
in gold, silver, &c., on metals, leather, Kc. ; ornamentation, deco- 
ration, glass &e. 

Art. 3 Particular sections are reserved for photography, 
chromolithography, and galvanoplastics. 

The photographie section will comprise specimens for scien- 
tific and technical objects and industrial products; artistic 
specimens in plated articles, glass, &c.; monuments, objects of 
art, landscapes, portraits ; artistic specimens on paper, cloth, &e. ; 
photographie engravings, the various applications of heliography 
(or sun engraving), Xe. 

The exhibitors are invited to state summarily the nature of 
the negative process employed, such as moist or dry collodium, 
albumen, waxed paper or not. Any other statement they may 
deem useful for the jury to be joined separately, respecting the 
mode of process, negative or positive, will be received with 
interest. 

The photographic specimens must be protected by ‘a frame- 
work or case, 

The chromolithographic section will comprise all kinds of 
coloured prints, without distinction of objects (ornaments, 
decoration, various subjects). 

The section of galvanoplastics will comprise all the applications 
of plating by the galvanic process for the execution or repro- 
duction of objects connected with the industrial arts. 

A special appeal is made to those persons who are engaged 
in photography, galvanoplastics and chromolithography, both in 
Belgium and abroad, to contribute to this department of the 
exhibition. 

Art. 4. 
objects. 

Those objects that have already been seen at a previous exhi- 
bition in Belgium will be excluded. 

Art. 5. Rewards will be bestowed of those exhibitors whose 
works shall be found most deserving. 

In what concerns the designs or models, no attention will be 
paid to their superiority in point of taste, invention, composition, 
or execution, apart from the applicability of such objects to 
industry. 

Designs, models, or productions cotthécted with common uses 
will be placed, as to the rewards, on ah @qual footing with those 
intended for luxurious uses, 

The distribution of rewards will take place publicly. 

Art. 6. The rewards are of two kinds; the medal and 
honourable mention. 

Medals of excellence may be granted exceptionally. 

Art. 7. The society reserves to itself the power of making 
acquisitions from among the exhibited articles. 

Art. 8. Persons proposing to take part in the exhibition must 
give notice before the 15th of June to the secretary of the 
committee, Rue Royale, 58, at Brussels, post-paid. 

They will state the nature and kind of objects they wish 
to exhibit, and the space required, in length, width, or height 

Art. 9. The objects must be delivered before the 25th of July, 
at the place to be designated hereafter. : 

Art. 10, The exhibitors have to transmit with their parcel 
their prenames and surnames in full, their residence or address, 
also a declaration to prove how they exhibit, whether as author, 
maker, or owner. In the two latter cases they are requested, 
as far as their personal convenience will permit, to mention who 
are the authors of the exhibited articles. At the same time they 
must transmit a brief summary note, indicating the terms how 
they wish the articles to be described in the catalogue. This 
note may also contain a statement of the article’s price, and 
whether such price is intended to be made public or not. 


Art. 11. The carriage of objects and the back-carriage must 
be paid by the exhibitor. Nevertheless, when conveyed by the 
state railway, a reduction of 50 per cent. will be made on the 
charges here and back. 

All possible care will be taken for the due keeping and 
preservation of the articles, but the society does not mean to 
assume any responsibility for loss or damage sustained. 


A committee will decide upon the admission of 


WHITE'S APPARATUS FOR DISTILLING OILS, &c., 
FROM PETROLEUM, 
PATENT DATED 10TH September, 1856. 


Ir has long been known that the petroleum, commonly called “ earth 
oil,” found in certain districts in the Burman Empire, is capable of 
being treated by distillation by the application of heat, so as to 
produce oils; and it has been treated so as to distil from it oils o 

oily substances, being volatile hydro-carbons, being substantially th 

substances called eupion, eupion oil, and parafline; and in such 
processes, such substances, when obtained, have be been treated by 
various processes of purification. The present invention does not 
consist in the simple distillation of the Burman earth oil, or in the 
puritication of it generally, neither in the use of chemical agents 
generally, but it consists in a particular method of distilling the three 
several substances, namely, eupion, eupion oil, and paraftine, by 
means of an apparatus consisting of several boilers or stills working 
in connexion with each other, so that the three substances are pro- 
duced by one continuous operation, and in the use, in the processes of 
purifying the oils or substances, when so produced, of common salt, 
neutral chromate of potash, and sulphuric acid in combination, and 
protosulphate of iron, or green vitriol, and carbonate of soda or car- 
bonate of potash, in combination as chemical agents, and in the 
particular treatment and order of purifying processes; and which, 
together with the before-named combination of chemical agents, 
produce a b-tter result than has yet been produced. 

Figs. 1, 2, and 3 represent a section of three boilers, connected 
together and working the one into the other by means of the conduit 
pipes g, 7, w; Fig. 4 represents the condensing or worm tub. e, Fig. 1, 
represents the body of the first boiler, which should be of cast-iron 
set in brickwork, and having a groove or annular channel jf, 7, 
three inches deep, running round within the inner circumference 
of the boiler to receive the condensed vapours. 0b is the outer 
dome of the boiler, made of copper, and secured by flanches, bolts, 
and screws air-tight. c,d, are two smaller domes, also of copper, 
placed within the larger dome to condense the heavy vapours arising 
from the boiler, and all the condensed vapours sink and are deposited 
into the inner circular groove or receptacle /, /; and thence pass into 
the second boiler 0, Fig 2, by means of the pipe g and spiral worm g, 
(also of copper). a, Fig. 1, is the boiler head, being a circular 
vessel fixed over the outer dome, and containing sand or some other 
similarly non-conducting material, A is a cock to draw off the 
residuum from the boiler; 0, Fig. 2, represents a boiler made of 











copper, having a circular central tube 2, closed at the top, ris- 
ing up from the bottom of the boiler, and passing upwards into the 
body of the boiler, the more eflectually to convey heat from thé 
heating medium which surrounds the boilét ittte the substanéé 
under distillation, % is the outer dome (also mate of copper); 
secured to the boiler o by flanges, bolts, atid screws. 4 m; are 
two smailer inner domes; ”, 2, are the annular grooves or channels 
for receiving the condensed vapours; ¢ fs a circular vessel Goti= 
taining sand, in the same manner and fot the same purpose @4 
before-mentioned with reference to the arrangement of the head 
of the boiler in Fig. 1. r is a pipe for con ucting the vapours 
and condensed products (passing from the boiler v, Fig. 2) into 
the boiler s, Fig. 8. p, p, Fig. 2, represetits a larger pan or boiler 
of cast-iron, in which the boiler o, Fig. 2, is fixed, he intermediate 
space betwixt the two boilers is filled with a fixed off of high boiling 
temperature, or with impure parafline (described below), for heat- 
ing the boiler. 9, Fi is a cock to dtaw off the contents of 
the boiler. s, Fig. 3, is an elliptically-sha boiler of copper, 
secured at the half section by flanges, bolta, and screws; ¢ is 
an outer pan, also of copper, as a receptacle for steam for heating the 
boiler s; vis a steam pipe leading from a common steam boiler fot 
the supply of steam; w is the neck of the boiler for conveying the 
vapours arising from it into the copper or lead worm 2, Fig. 4, whicli 
is surrounded with cold water contained in the tub for condensing: 
u, Vig. 3, isa cock for drawing off the contents of the boiler sj tis a 
cock for removing the condensed steam 

or the purposes of obtaining the three several products above= 
named, viz., eupion, enpion oil, and paraffine, by one continuow# 
operation, the boiler e, Fig. 1, is filled to three-fourths of its capacity 
with the petroleum, aud it is heated very gradually by means of the 
fire in the fire-place beneath. At the same time the oil or impure 
parafiine contained in the vessel p, p, Fig. 2, is heated up to and 
regularly maintained at a temperature of about 450° Fahrenheit, and 
steam of about fifteen pounds pressure to the square inch is at the 
same time regularly supplied to the still s, Fig. 8, by means of the 
pipe v When the heat is thus properly supplied to the three stills, 
the distillation is carried on by the aid of the three boilers working at 
the same time and in conjunction with each other. In the first part 
of the distillation, the more volatile parts of the petroleum, which 
will be impure eupion, are first given oft in vapour from the body of 
the petroleum in the still e, Fig. 1, and the greater part of that vapour 
will net condense in either of the boilers, but will pass off from the 
boiler e, through the pipe g into the boiler o, and from that will rise 
and passthrough the pipe rinto the boilers, and will pass over from that 
through the pipe w into the worm x, Fig. 4, where it will be condensed 
into impure eupion, and will be discharged at the worm end y, Fig. 4, 
into an ordinary receiver A, from which it will be drawn off. As the 
distillation is continued, the temperature of the boiler e, Fig. 1 is 
gradually taised, and vapour of eupion oil being next chiefly given off 
will pass over into the boiler o, and through that boiler by the piper 
without being condensed into the boiler s, and will there (by reason 
of the lower temperature of that boiler) be condensed in it into eupion 
oil, which will be drawn off through the cock « The yield of impure 
eupion will gradually diminish as the distillation proceeds, as will be 
observed by the discharge at y, Fig. 4. As the distillation continues, 
the fire under the boiler e, Fig. 1, should be gradually urged until the 
bottom of the boiler e becomes of a low red heat, and it should be 
maintained at about this temperature until considerable quantities of 
gaseous vapours are discharged at the worm end y, Fig. 4, when the 
tire of the boiler e should be gradually lowered. During the latter part 
of the distillation, large quantities of vapours of paratline, mixed with 
oils of high boiling temperature, pass off from the boilere, Fig. 1, and are 
condensed in the dome 6 of the boiler e, Fig. 1, and by the curved 
copper plates ¢ and d within that dome, and thence will sink into 
the annular channel /, f, and flow into the conduit pipe g, and 
through it into the boiler o, Fig. 2, At the end of the distillation, 
the paraffine is drawn off from the boiler o through the cock q, to be 
puritied. During the process of distillation, above described, it will 
be found that of the vapours, which on passing over into the boiler 
o therein become at first condensed, those which boil below 
450° Fahrenheit will be again converted into vapour, and 
will then on rising up to the dome mostly be condensed by 
means of the dome and curved copper plates 4, ¢, m, Fig. 2. These 
condensed vapours will sink into the groove or channel n, n, and 
thence pass into the boiler s. Fig. 3, and such portions as boil below 
220° Fahrenheit will be vapourised in the third boiler, and thence 
pass over into the condensing worm a, Fig. 4 

The object of this plan of distillation is to obtain by one continuous 
process or operation with three boilers, maintained at the different 
temperatures indicated, and working at the same time and into each 
other, first, the discharge of impure eupion into the receiver A, Fig. 
4; next, the production of the impure oil, which is termed eupion oil, 
in the boiler s, Fig. 3; and, thirdly, the production of impure parafline 
in the boiler 0, Fig. 2. 

To purify the impure eupion collected in the receiver A, Fig. 4, about 
one hundred gallons of impure eupion is put into a glazed earthenware 
or glazed iron pan, enclosed in a steam jacket, heated by steam toa 
temperature of about 120° Fahrenheit. To this is added fifty 
pounds weight of common salt, fifteen pounds weight of neutral 
chromate of potash mixed with three gallons of water, the whole 
mass being well agitated; to this is added very gradually, 
during a period of about one to two hours, four gallons of strong 
sulphuric acid of commerce, of specific gravity 1°45. The whole is 
then thoroughly well agitated together for one hour by means of a 
series of currents of atmospheric air proceeding from a perforated 
coiled pipe of lead placed within the pan at the bottom, and connected 
to a powerful blowing instrument of the ordinary construction, Itis 
then allowed to settle for four hours, after which time the mixture of 
foreign ingredients will have combined with portions of the impure 
eupion, and will have settled at the bottom of the pan, leaving the 
upper stratum purified eupion. The puritied eupion is then drawn off, 
and put into the boiler s through the moveable coverlid B, which is 
secured air-tight by means of lute clamp and screw s, Fig. 3, where 
it is rectified by redistillation by means of the steam surrounding the 
low part of the boiler s, as already described. The eupion, after such 
rectification, is then drawn off from the receiver A, Fig. 4, and placed 
in a wooden or other suitable cistern, and to every one hundred 
gallons of the rectified eupion (resulting from the treatment before 
mentioned) is added fifteen pounds of the proto-sulphate of iron 
(commonly called green vitriol) dissolved in four gallons of water ; 
the eupion and green vitriol and water are well agitated together for 
half an hour; to this is added twenty-five pounds of carbonate of 
soda or carbonate of potash dissolved in eight gallons of water. The 
whole is then thoroughly well agitated together for one hour, andthen 
allowed to repose four hours, when the aqueous solutions will be found 
at the lower part of the cistern, and the purified eupion floating on 
the surface. ‘The eupion thus purified is adapted for the purposes of 
illumination, preserving metals from oxydation or corrosion, and 
other useful purposes. 

The eupion oil or the oil containing eupion with paraffine in solu- 
tion produced as already described in the boiler s, Fig. 3, in the first 
distillation is puritied in the following manner:—The oil drawn off 
from the cock u is put into an open iron vessel glazed on the 
inner surface and set in brickwork, and there the oil is heated and 
maintained at about 240° Fahrenheit, and, when so heated, 
to every one hundred gallons of the oil is added forty 
pounds of common salt, and twelve pounds of neutral chromate 
of potash mixed with two gallons and a half of water; the oil and 
these added matters are all well agitated together. To this is added 
very gradually, and at different times, extending over a period of 
about from one to two hours, four gallons of sulphuric acid of com- 
merce, specific gravity 1845; the whole is then well agitated together 
for two hours by a proper agitating instrument. ‘The oil is then left 
in contact with the re-agents before mentioned for twelve hours, 
during which time the mixture is allowed gradually to cool, and the 
oil will then be found floating on the surface, and the re-agents at 
the bottom. ‘The eupion oil thus treated is then drawn off and 











jlaced in the boiler o, Fig. 2, where it is redistilled over into the 
iler s, Fig. 8, by means of the oil bath p, p, Fig. 2, heated to 
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WHITE’S APPARATUS FOR DISTILLING OILS, &c., FROM PETROLEUM. 



































450° Fahrenheit, by the fire beneath; the boiler e, Fig. 1, 
being filled with purified parafline, and the boiler s, Fig. 3, | 
being filled with puritied eupion, the redistillation is carried | 
on simultaneously, in manner similar to the first process of dis- | 
tilling the crade petroleum; the oil is then drawn off from the | 
boiler s, Fig. 5, through the cock u, and is then conveyed to a | 
wooden cistern or other suitable vessel, where it is mixed with | 
twelve pounds of proto-sulphate of iron (green vitriol) dissolved in 
three and a half vallons of water, and these are well and thoroughly 
agitated together for a quarter of an hour, Twenty-four pounds of 
carbonate of soda or carbonate of potash dissolved in six gallons 
of water is then added, and when the whole of these materials have 
been thoroughly well agitated together for three hours, the entire 
mass is allowed to settle for twenty-four hours; the eupion oil or oil 
containing paraftine will have settled at the upper part of the cistern, 
and is then drawn off for uve, and is adapted to the purposes of illu- 
mination, lubricating machinery, or any other useful purpose to which 
it may be applied, 

When it is desired to obtain an oil containing a large proportion of 
paraftine, the patentee draws off direct from the boiler o the impure 
parattine or oil highly charged with paratline deposited in that boiler 
during the process of the first distillation of the crude petroleum, and | 
purities it by the treatment similar to that already mentioned in 
reference to the eupion oil, by means, firstly, of common salt, neutral 
chromate of potash, and sulphuric acid; the paratline, after being | 
treated by those re-agents, is allowed to settle, and is drawn off and 
placed in the boiler e, Fig. 1, where it is distilled and condensed in 
the boiler o, Fig. 2; it is then drawn off by the cock g into a wooden 
vessel, and the distillate is there washed with the solution of | 

roto-sulphate of iron and carbonate of soda or carbonate of potash. | 
he paratline thus purified should be then dissolved in the purified | 
eupion, and when dissolved mixed with the purified eupion oil. | 

The patentee finds this mixture of oils, viz., eupion, eupion oil, 
and paratline, mixed together in the several proportions as yielded by | 
the first distillation, the best suited for lubricating machinery. } 

The impure paratline, or parafline combined with other oils formed | 
in the boiler o, Fig. 2, is purified by the first distillation before de- | 
scribed. The boiler e, Fig. 1, is filled to three-fourths of its capacity 
with the impure parafline, one-half is then distilled over by means of 
the fire beneath into the boiler 0, Fig. 2, and when the one-half part 
is distilled, the distillate is drawn off by means of the cock g, Fig. 2, 
and this first half of the distilled parattine is mixed with the impure 
eupion oil obtained by the first distillation; the distillation is then 
continued until the remaining half part has been been distilled over; 
this distillate is then drawn off and it is placed in an open iron pan 
lined with lead, and with it is mixed tifteen pounds of bichromate of 
potash in fine powder, and thirteen gallons of sulphuric acid, specific | 
gravity L845 to every one hundred gallons of the latter half | 

| 
? 
| 
| 


of the distilled parafline; it is then heated to about 1508 
Fabreinheit, and maintained at that temperature for twenty- 
four hours ; it is agitated for twenty hours, and allowed to repose for 
the last four hours, and then allowed to cool. ‘The parafline, which 
will be found on the upper part of the vessel in a compact mass, is 
then removed and placed in a strong canyass or caya bags, is therein 
subjected to a pressure of about one hundred and twenty pounds to 
the square inch in an horizontal hydraulic or other suitable press, 
whereby most of the oily or fluid part will be expelled, and cakes of 
paratiine of harder consistence will be found in the bags. 

The pressed eakes of parattine are then removed from the bags, and 
are again placed back in the open pan, and submitted to the same 
treatment of maceration (with the bichromate of potash and sulphuric 
acid), agitation, cooling, and pressing as before mentioned; and, 
lastly, the cakes of paratline are removed from the bags and placed in 
a glazed open pan, where it is mixed with tive pounds of proto-sul- 
phate of iron (green vitriol) dissolved in two gallons of water, and 
ten pounds of carbonate of soda or carbonate of potash dissolved in 
three gallons of water to every nine hundredweight of parafline; | 
these are then well agitated together for two hours at a | 
temperature of about 180° Fahreinheit; it is then allowed 
to repose at the same temperature for six hours, when the | 
heat Is withdrawn, and the parattine allowed to cool gradually when | 
it is removed, and will be found pure or nearly so, and fit for use for 
the manufacture of candles and other useful purposes. 

In that part of the processes of puritication before described, which 
consists of redistillation of the three several products of the petroleum, 
the redistillation proceeds as the tirst distillation did, in one con- | 
tinuous operation in the three boilers, the boilers having been first | 

| 
| 


discharged of their contents after the first distillation described, and 
being then charged thus:—the boiler ¢, with the parafline partially 
ean the boiler 0, with eupion oil partially purified; and the | 
oiler s, with cupion partially purified; and the process of redistilla- | 
tion goes on in the three boilers at once, by reason and by means of 
their different temperatures, as hereinbefore described ; the eupion 
being discharged into and drawn off from the vessel A; the eupion | 
oil being discharged into aud drawn off from the boiler s; and the 
parafline being discharged into and drawn otf from the boiler o. 
CLAY AND HARRIS’S IMPROVEMENTS IN THE | 
MANUFACTURE OF IRON AND STEEL. | 
PATENT DATED 20TH OcropErR, 1856. 
Turse improvements relate to the conversion of the crude metal, | 
while in a molten state, by means of a current or currents of air, 
caused to pass over or through the metal and effect the change de- 
sired. In order to enable the workman to watch the progress of the 
operation and yet at the same time make the chamber or furnace in | 
which the process is conducted air tight, it is constructed in a manner | 
that admits of a portion of the molten metal contained in the hearth 
being presented to view and exposed to the atmosphere, and dipping | 
into this hearth is a portion of the furnace wall, which, when acharge 
of molten metal is run into the hearth, will make it an air-tight joint | 
after the plan of what is known as an hydraulic joint; the furnace | 


may, when desired, have a second hearth at a higher level to receive | 


the pigiron which is to be melted and operated upon. The waste 
heat from the lower hearth will then be utilised, for with little or no 
additional fuel the metal is rendered fit for transference to the lower 
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or first hearth. A current of air is drawn through the furnace or con- 
verting chamber by means of a fan or other exhaust apparatus, and 
the air may either be caused to pass through the molten metal or 
travel rapidly over its surface, while it is being agitated by a rabble 





or otherwise. This process will ensure a rapid conversion of the 
metal, while the attendant, by examining it from time to time in the 
open part of the hearth, will be enabled to judge when the pracise 
moment has arrived for suspending the operation. 

Fig. 1 is a transverse vertical section of a furnace constructed 
according to the proposed improvements. a, a, a, a, are the walls of 
the furnace, which are constructed of brickwork in the ordinary 
manner; } is the roof of the furnace, also constructed of brickwork ; 
cis the exit aperture, through which the air and gas evolved, while 


the iron is being operated upon, are drawn off. The wpright furnace | 


a, a, is built up upon a hearth d, surrounded by walls d*, d*, openings 
d‘ being left at the lower part of them to allow of the interior of the 
furnace communicating with an open annular space e, e, which 
surrounds the furnace If preferred, the furnace a, a, may be 
supported by any convenient number of metal or other stays 
resting upon the outer walls d*, as shown at f,7'; the farnace may be 
suspended over the hearth by means of strong chains, or otherwise 
passed through lugs or ears, as shown in dotted lines at g, g. By this 
means the furnace @ may be lifted up when required, as it will be 
entirely independent of the hearth beneath. 

The mode of proceeding to operate upon the iron is as follows :—A 
convenient quantity of molten metal is poured into the annular space 
e, e, surrounding the furnace, or it may be introduced into the space 
through the crown or sides of the furnace. The opening c must be 


put in connexion with an exhausting apparatus such as a fan, or air | 
pump, or other suitable mechanical arrangement for effecting the | 


purpose, and the air contained in the furnace is exhausted from it; 
and when a suflicient vacuum has been produced in the interior of the 
furnace, air will pass down through the molten metal in the annular 
space e, e, and up through the mass inside the furnace, as shown by 
the arrows. The metal having been now brought into the required 


state by the passage of the air through it, it may be run Dag bi. 
the tapping hole d? into moulds of any required form. If it should | 


be considered advisable to arrest the process above described at any 
earlier stage and combine with it the well-known puddling process, 
the improvements are adapted to an arrangement or construction of 
furnace specially intended for the combined purpose as shown in 
Fig. 2, which is a longitudinal vertical section of this form of furnace 
somewhat resembling the ordinary puddling furnace; a, a, are the 
side walls of the furnace; , 4, the roof of the same; c, is the exit 

ye to carry away the gases evolved from the molten metal under 
operation, and is connected with an exhausting apparatus, as before- 
described ; d*, is an outer wall built beyond the end of the furnace J, 
and leaving an open space, ¢, for the admission of air through openings 
under the end wall a of the furnace as shown by the arrows; i is a 


wall forming a kind of bridge at the exit end of thie furnace J, and 
over which bridge the gases are made to pass into a chamber I, in 
| which is placed the pig iron that is intended to be operated upon at 
| the next charge. The bottom of the chamber 1 is at a higher level 
than that of the furnace J, and as the heated gases from the latter 
| pass throngh the chamber I, the waste heat will melt or assist to 
| melt the pig metal contained therein. In case the waste 
| heat from the furnace J should not be found suflicient to com- 
| pletely melt the pig iron, additional means such as gas tuyeres or 
other means must be employed for the purpose. ‘Tne melted metal 
may from time to time be run from the chamber I into the puddling 
furnace J in any convenient manner. The exhaust is applied to the 
opening c at the exit end of the chamber I, and the air will be drawn 
from the atmosphere through the “ hydraulic joint” at e, into the 
furnace J, and through the entire apparatus as indicated by the 
arrows. It will, of course, be understood that the waste gases drawn 
off by the exhausting apparatus must be passed’ through water or in 
contact with some other substance to reduce their temperature before 
being allowed to come in contact with the air pump or exhausting 
apparatus; 7 is a door to the furnace J and is provided with a hole or 
aperture, through which a rabble or tool for puddling may be passed, 
so that when the metal has been brought to a proper state it may 
be afterwards balled up in the ordinary way if required. If additional 
| heat should be required in the puddling furnace during the balling 
| operation, this may be obtained either.by the introduction of com- 
| bustible gases through suitable tuyeres or other openings, or by the 
combustion of fuel in a separate furnace or fire-place communicating 
with the furnace J. Of course, it will be understood that the heat 
from .these extraneous sources may be, stopped off by dampers or 
otherwise when not required, ,.In. some cases, it{may be found con- 
| venient to combine a furnace or apparatus such as that shown in Fig. 
1, with puddling furnaces of the ordinary description. For this 
purpose it will be necessary (after the metal has been brought to the 
proper state) to ran if from. the furnace a, «, to the hearth of any 
puddling furnace or furnaces where it may be operated apon and 


FIG.2. 





balled up in the ordinary manner, It will be evident that by inclos- 
ing the furnace a, a, of Fig. 1, or the open ende of the farnace J in 
Fig. 2, in a close chamber, and supplying such chamber with any 
suitable gases which will operate especially on the iron. Gases of 
any kinds may be passed through the molten metal in combination 
with atmospheric air. 





How’s Sar Pume anv Fire Enoixs.—We had an oppertunity 
of witnessing on Wednesday last the operation of one of the most 
| compact. and ship-shape arrangements in the way of a ship’s pump 

that we ever remember to have seen. The pumps, two in number, as 

arranged by Mr. How, are double acting, and occupy little more room 

than a single acting pump of the ordinary construction. ‘/he valves 

are simple and very easily got at, which is a point of much im- 

portance, especially in ship's pumps. ‘The faces of the valves are 

titted with india-rubber rings, so that any noise or hard beating of the 

valves is entirely avoided. There are four ditferent suction orifices, 
| so that the pumps can be made to draw from several parts ‘of the 
ship at the same time, and there are valves which can be screwed 
down so as to close two of them at pleasure. The barrels of the pumps, 
the valves, as well as the framing for supporting the working lever, 
are all placed npon a small base plate, which can be bolted at once 
on to adeck of a vessel, or can be put upon a wooden framework upon 
| wheels so as to constitute a good and etticient tire engine. In every- 
thing on board a ship, compactness of form is of very great con- 
| sequence, and where it is obtained, still allowing easy access to the 
working parts, it is a great recommendation, The pumps being 
double acting and the pistons consequently solid, the packing, which 
is of leather, is never disturbed, and there seems no chance of fouling, 
| which has been so fatal in numerous cases where ship pumps are 
| worked at sea. We are always glad to call attention to useful 
| arrangements of machinery, especially where the inventors or makers 








| do not guarantee to do the same work as with other arrangements with 
| halfthe power. The merits claimed for the invention under notice 
| are simplicity of arrangement and convenience, and these merits it 
possesses, and we trust shipowners and shipbuilders will take an 
opportunity of examining it for themselves before sending vessels to 
sea with the old fashioned pumps which seem so given to choking. 

Tae Deer Sea Fisuinae.— This spring several gentlemen have 
united to form fishing companies, and there is every prospect that 
within two or three months two companies, at least, upon limited 
liability, and with eapitals of £10,000 each, will have a considerable 
number of decked boats, hailing from the Tyne, and manned with 
Northumberland fishermen, engaged on the Dogger Bank in the deep 
sea fishing. The experiment is of considerable interest. 
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TO CORRESPONDENTS. 

Norice.—The First Volume of THE ENGINEER may now be had, ready bound, 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher, 
301, Strand. 

A Miner.—Sopwith, of Newcastle, makes models of some of the principal coal 
fields ; but we are not sure if he keeps a stosk on hand. You can see several at 
the Museum of Economie Geology. 

R. F.—Nert week. 

H. K. B.—We have no doubt that the large work published by Bohn is the best for 
your purpose, as it is the most elaborate, At the same time the smaller (reatise 
might contain all you want. Why not look at both and judge for yoursel’? 

W. G.— We will enquire, and reply as soon as possible. 

Alpha.— We never heard of such a case as the one you suppose,and think de- 
vising any plan to answer the conditions stated would be a waste of time. If, 
however, you send us particulars of what you actually want, instead of what 
you do not want, we will set our wits to work for you. 

Experiment.— You cannot hire one, but you can buy one at Wood's, in Gheap- 
side. You had better write and enquire the price. 

E. H. S.— We cannot recollect the names of the gentlemen over here on account of 
the Russian railways ; but we presume they are looking after the necessary funds 
more than afier enqneers. Lodze an application at the Russian Consul's, stat- 
ing full particulars, 

R.—We shall be much obliged for the papers to which you refer. 

Ernata.—Page 288, line 11, for “ charged" read “ changed ;" same page, 
line 48, for “ affluent” read “ effluent.” 


SPHERICAL CASTORS, 
(To the Editor of The Engineer.) 
Sir —In your last number I perceive Mr. Robert Mallet states that he 
is the true inventor of the spherical castor, and that fifteen years ago it 
was mentioned in London's Encyclopedi Handcock's patent, to which 
he alludes, is dated twenty years ago. SAILE. 











COVERING BRICKWORK. 
(To the Editor of the Engineer.) 
Sir,—Perhaps some of your correspondents will oblige me with the best me- 
thod of covering an area segmental arch of nine feet span, formed with two 
rings of brickwork against the main wall of a house, I have cemented it 
twice with good roman cement, but the wet still finds its way through. My 
object is to prevent this: there is a considerable weight of soil upon the 
arch—would this not cause the arch to drop a little, thereby cracking the 
cement ? James DAvIs. 
Malvern Wells, April 16. 
MEETINGS NEXT WEEK. 

IxsTITUTION oF CIviL ExcingErs, Tuesday Evening, April 28, 8, pm.— 
Diseussion * On Electro-Magnetism as a Motive Power ;” and, if time per- 
mits, Mr. G. L. Molesworth “ On the Conversion of Wood by Machinery.” 

Socrery or Arts, Wednesday, April 29, 8, pm.—‘ On the Traffic of 
London,” by Mr. F. Bennoch, 

InsTITUTION oF MecHaNicaL ENGINzERS, Brnmincnam, Wednesday, April 
29, 4, p.m.—*" On the Application of Steam Power to Agricultural Pur- 
poses,” by Mr. William Waller, of Lincoln (adjourned discussion); “On 
Steam Cultivation,” by John Fowler, jun., of London; “ Description of 
improved Machinery for Turning and Shaping Wood,” by Mr. Joseph 
Wilson, of Banbury; “ Description of an improved Pressure Gauge,” by 
Mr. Jobn Inshaw, of Birmingham. 








Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
is half-a-crown; each line afterwards, sirpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mr. Bernard Luxton, Engineer-office, 301, 
Strand, London. Ali other letters and communications to be addressed to the 
Editor of Tus Excingsn, 32, Bucklersbury, London. 
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NOTE BOOK. 
RAILWAY ACCIDENTS, 

PARLIAMENTARY interference in any of the ordinary com- 
mercial undertakings of men, has always in England been 
looked upon with great papas and distrust. It has very 
reasonably been objected to on the one hand as preventin 
the unfettered exereise of individual judgment, upon whic 
commercial ‘men believe their success depends; while, on 
the other hand, if has been s to ‘shift respon- 
sibility from the shoulders of those who should be made to 
bear it, without, at the same time, affording any means.of 
fixing it elsewhere; and it is’ probable that to this latter 
cause, more than fo any other, may be attributed ‘a certain 
amount of indifference on the part of the public to insist 
upon that protection which Parliament should afford, ex- 
cept in a very few cases where interference has, from 
experience, been found absolutely necessary. 

There is one other cause, which has, until lately at 
least, operated both with the public and with those with 
whom it deals, which has at them object to parliamen- 
tary interference—namely, the inefficiency of those acting 
on the part of the Government in cases where its assistance 
has been required, To put the right man in the right 
place was never, until recently, even thought about, much 
less acted upon; and the experience of every one who has 
had the misfortune to come in contact with Government 
officials will agree that considerable improvement in this 
respect is even now essentially necessary. 

formerly, whatever the nature of the investigation, if 
conducted on the part of the Government, we might be 
pretty sure that a captain would be employed to under- 
take it. Whether it were a boiler or mine explosion, 
a railway or steam-boat accident, or the fall of a house, 
a military or naval captain was considered to possess some 
extraordinary aptitude for unravelling the mystery of its 
cause. A little swagger on the part of the official, which 
it was absolutely necessary he should assume, seldom 
failed to arouse the indignation of the persons impli- 
cated in the catastrophe, and the consequence not unfre- 
quently was, that the least possible amount of information 
was adduced concerning the cause of{the accident, what- 
ever it might be, although a sufficient number of words 
were usually spoken upon which to base a very lengthy and 
elaborate report. 

Time has, however, worked some changes, and now it 
does not. so greatly surprise us to hear that a medical man 
is employed to investigate a medical question or an engineer 
# mechanical one, as it would have done some years since. 
If the right man is not always found in his right place, the 
wrong man is not uncommonly found in his, that is, 
nowhere ; and this being so we may very reasonably urge, 





33] 





on the part of the public, an increase of parliamentary 
interference in those cases where, if not the comfort, at 
least the safety, of the public is concerned. 

We do not mean to say that every cat’s-meat barrow 
should be periodically surveyed in order to protect the 
public against the risk of a break down in the streets, or 
that the strength of all wooden legs should be tested by 
the Board of Health in order to protect the public from 
having spliced ones put upon it; but we do require that 
the public should be protected in those cases in which it 
cannot protect itself. Ifthe proprietors of cabs, omnibuses, 
railways, or passenger ships are allowed, so far as public 
conveyances are concerned, to monopolise our streets and 
highways of communication from one part of the country or 
the world to another, it is only reasonable that they should 
be subjected to such conditions as others would be willing to 
submit to if the like privileges were granted to them. We 
deny altogether the right of omnibus proprietors, for 
instance, to give just what accommodation they think 
proper, or the right of railway proprietors to use open 
carriages, or otherwise to inconvenience the public by any 
pet mode of transportation they may devise, inasmuch as 
the monopoly granted to them would, if granted to others, 
induce them to submit to any reasonable regulations for 
the convenience of the public. 

Inasmuch, therefore, as we find that railway. steam-boat, 
and omnibus proprietors do, the moment their position 
is established, almost uniformly subject the public, not 
only to inconvenience but danger, from want of due care 
in the management of their concerns, we cannot think 
that there are any persons silly enough to suppose it 
amounts to an unfair interference of the State to regulate 
the proceedings of those intrusted with the conveyance of 
the public, 

The immediate question we purpose now to consider, is 
the degree of interference necessary with regard to railway 
matters, and the publication of Captain Galton’s report on 
the railway accidents of 1856 affords a favourable oppor- 
tunity for drawing attention to the subject. 

With the conclusions to which Captain Galton has arrived, 
as given in his report, we cannot by any means agree; in- 
deed, there appear to be some singular contradictions in- 
volved in his views, for after arriving with great care at the 
causes of the various classes of accidents, and pointing out 
very clearly remedies which would, in all probability, 
greatly diminish their number, or indeed prevent many of 
them altogether, he records, as his deliberate opinion, that 
“freedom from railway accidents is not to be obtained by 
external interference, but that it is to be promoted only by 
an efficient and responsible internal management, which 
enforces the greatest care and punctuality in'the working 
of the traffic.” This is certainly a singular mode of reason- 
ing, for is it not by external interference only that pro- 
per internal management can be enforced? We are 
quite willing to admit, that the returns show that rail- 
ways have lately been worked with a greater degree 
of care than in former years, but that is no reason why 
rreater care still should not be exercised. The bare 
fact, that in proportion to those travelling only one 
person is now killed or injured, where three used to be, is 
very satisfactory as far as it goes, and if the accidents 
which now occur happened to those only who, from care- 
lessness, neglected their duty, we might rest contented, 
but this is not the case; the truth is, that in most in- 
stances those causing accidents on railways are mostly out 
of personal danger. The actual number of accidents are 
as numerous now as in 1860, no less than 281 persons being 
killed, and 394 injured on railways in Great Britain and 
Ireland, during last year. Of these, 142 of the killed and 
eighty of the injured, were servants of the companies ; 
twenty-seven killed and 298 injured, were passengers ; and 
112 killedand sixteen injured, were neither servants nor pas- 
sengers. Of the first-class, thirty were killed and forty- 
six injured from causes beyond their own control; and 
of the second-class, eight were killed and 282 injured, also 
from causes beyond their own control. The third class 
of accidents may be said to result from carelessness to 
some extent, but still it is in the power of the companics 
to adopt preventive means. 

It is a lamentable fact to learn that of the seventy-one 
accidents which were reported upon by the Government 
officers during last year, all could have been guarded 
against with the exception of seven; in other words, nine- 
tenths of them could have been prevented by proper pre- 
cautions. In twenty-seven instances the negligence of the 
inferior servantsentered into the causes of the accidents ; the 
remainder being classed ander one of the following heads, 
viz.: Defects in the Construction of Works or Rolling 
Stock—Insufficiency of Accommodation or of Appliances 
for Safety—Insufficient Staff—and, lastly, Inadequacy of 
the System of Working. 

Included in the first class, ten accidents arose from the 
defective working of facing points, the obvious remedy 
being to lock the points in position when trains are passed 
at any speed through them, and further to attach a signal 
to them to show the engine driver the direction in 
which they are set. This, then, should be enforced on all 
lines without exception. Next we find that the platforms 
are too short for the trains, so that passengers are set down 
occasionally at dangerous places, which could be remedied 
by increasing the length of the platforms or putting rail- 
ings up wherever necessary. This, again, might reasonably 
be enforced. The use of open carriages has resulted in 
several accidents. ‘Then why not insist that all carriages 
be closed ? 

With regard to the second cause of accidents, we notice, 
first, the want of gauges for measuring the height of the 
loads on trucks. This might be remedied. Again, all sidings 
should terminate in a blind siding, the points requiring to 
be held open to allow a train to pass—the’ absence of this 
arrangement has resulted in numerous accidents, which are 
easily preventible. The use of the electric telegraph for 
working the trains is also, we think, an absolute necessity, 
in order to ensure safety. ‘Twenty-three out of thirty-four 
collisions arose last year from passenger trains running into 
goods’ or mineral trains, all of which, it may be presumed, 
would have been avoided if a judicious system of telegraph 








communication had been in use. This, therefore, might be 
fairly insisted upon. Mr. McCallum, of the New York 
and Erie Railway, is reported to have stated that he 
could work a larger traffic over a single line with the use 
of the telegraph, than he could over a double line without 
it. The absence of proper signals resulted in fifteen accidents, 
which could have been phn prevented. Want of sufficient 
brake power is a fruitful source of accidents; why, there- 
fore, should not railway companies be compelled to remedy 
this defect, which is very easily done? A want of clocks 
at the'stations or junctions has resulted in aceidents, and 
what reason is there, we should like to know, that the 
companies should not be compelled to place them at every 
place where necessary? The third cause of accidents is 
insufficiency of staff, and who can say that this evil could 
not be remedied by Government interference? At the 
Denton Station a boy of sixteen years of age was kept at 
duty for: fifteen hours daily, and at Spon Lane Station, a 
signal man was, on one occasion, kept on duty for twenty- 
six hours! Can any one wonder at accidents after this? 
Surely sufficient experience has been obtained in order to 
determine the number of hands: required in proportion to 
the length of lines and traffic upon them. We think it an 
unpardonable sin that a man should be compelled to keep 
his attention alive for more than twelve hours at a stretch ; 
and here, if in no other case, would Parliamentary inter- 
ference be useful. 

In the fourth class of causes of accidents, we notice the 
plan of starting the trains before the proper time—this 
should in no case be allowed ; and to remedy the defects of 
the system of allowing an interval of time or space to 
separate trains, it might be quite possible, in addition to 
the use of the telegraph, to adopt means of notifying to 
one train behind another at the distance of several hundred 
yards that a stoppage had occurred. It might be done by 
a rocket or some such contrivance, to project a signal back- 
wards from the first train, that is, in those cases where 
it has just passed a telegraph station and an accident 
occurred which caused its stoppage. 

We are very glad to find that Captain Galton admits 
that “by far the larger number of accidents are attri- 
butable to causes over which the managers of the railway 
have control ;” and we only differ from him in believing 
that Parliamentary interference is the only thing which 
will induce them to exercise that control, The causes of 
railway accidents are easily arrived at; the remedies are 
not difficult to saggest; and all we want is some power to 
compel the adoption of those remedies, What is to be the 
nature of this power? Captain Galton says, “the most 
effectual method of causing those in whom the management 
of railways is vested to do their duty, and fo establish an 
efficient system of working the lines under their control, 
would be to cause all important railway accidents to be in- 
quired into, in a public manner, by a competent and impar- 
tial officer, or tribunal, whose report should be made public 
with as little delay as possible after the inquiry.” We 
most cordially agree in the necessity of this suggestion 
being carried out, but should feel far more satisfied of the 
results if attention to the various details of construction and 
management which we have referred to were rigidly 
enforced. We can see no necessary diminution of the 
responsibility of railway officials by merely compelling the 
companies to employ two men instcad of one man where 
two are necessary ; or in compelling them to use closed 
carriages or proper signals, or putting railings along 
parapets where passengers are liable to get out of the trains 
or, indeed, in compelling them to do one and all of those 
things which every one, except railway directors, sees to 
be necessary in order to avoid danger. The Government 
officers may take never so great pains to point out what 
should be done, but what is the use of all this if the com- 
anies are not bound to follow their recommendations? 
Ve believe that those gentlemen who have been sent down 
to prosecute inquiries into the causes of railway accidents 
have over and over again suggested what would have 
effectually prevented a recurrence of the disasters, but the 
expense or trouble of carrying out their suggestions has 
prevented any attention being paid to what they have re- 
commended, This, then, is what we want on the part of 
the public, and which, we trust, the public will demand of 
the new Parliament—first, that careful inquiry be made on 
the part of the Government into every railway accident, 
and oat: that, when a remedy of an existing evil is 
suggested, the carrying of it out should be enforced, In 
addition to this, all those means which are at the present 
time recognised as essential to the safety of the public 
should be at once brought into use, so that upon taking our 
seat in a carriage, we may feel that, as far as it is possible, 
means have been taken to prevent accidents, and that we 
may reasonably and not presumptously hope to arrive at 
our journey’s end in health and safety. 


ON DISINFECTION, 
Docror Ronert AnGvs Situ, of Manchester, a gentle- 
man who has for several years connected himself with sani- 
tary matters, more especially in his own immediate locality, 
read a paper (an abstract of which will be found in another 
column) at the Socicty of Arts, on Wednesday evening last, 
upon the above subject; and as the purification of our 
towns from filth is a matter of the most vital importance 
and consideration, aud also, as Dr. Smith suggests that 
this may be effected by means of a disinfectant, it may not 
be out of place to give a short review of the subject as it 
was placed before the meeting, and to offer a few remarks 
of our own upon it. Dr, Smith displayed a considerable 
amount of eradition in the history of his subject, and 
showed by ancient Latin authors that, at an early period, 
the ventilation and cleansing of towns had occupied the 
attention of the rulers of the Eastern empire before the 
Christian era, and these were enforced by laws carried 
out especially in the case of Rome, under the immediate 
inspection of asuperior officer of the State ; it was also for- 
bidden to throw refuse on the roads, and Jerusalem, ‘a 
place not far advanced in the arts, is said‘ to have had its 
streets daily swept, But, although it was extracted, and 
among others from the writings of Pliny, who was a great 
collector of other people’s doings, that antiseptics, as, fer 
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instance, soda, lime, and oil, from distilling pitch, were 
used upon the dead, still they do not appear to have 
applied any auntiseptics or disinfectants to the filth of 
towns, except water, which was largely used, and appre- 
ciated by the ancients. Their knowledge of fumigation, 
however, was extensive, and they burned sulphur to purify 
their houses. On the decay of the Eastern Empire a 
number of the arts of civilisation were gradually lost, and 
became extinct, and in the twelfth century, the filth 
stirred up in the streets of Paris by the horses’ feet so dis- 
gusted Philip Augustus that he ordered pavements to be 
made; but Paris was not alone; for in this country, even 
so recently as in the last century, riots arose from the 
veople refusing to endure larger accumulations of filth. 
3ut the earth is one of the greatest disinfectants, and 
hence the reason that until, comparatively speaking, re- 
cently, the population increasing and crowding into towns, 
the subject of purifying the sewers of our towns has not 
occupied much attention, In the earlier part, and towards 
the middle of the 17th century, a number of scientific men 
were engaged upon antiseptics, and Dr. Smith described 
the articles they used; he also described the methods and 
materials suggested in the latter part of the 17th century 
for fumigating, and these were principally to be applied to 
hospitals. We cannot complain much of the manner in 
which Dr. Smith has discussed the subject of disinfectants 
and such matters, up to the commencement of this cen- 
tury. We may observe, however, that too much time 
secins to have been given to the earlier or ancient history ; 
it is rather laboured and tedious, and this is more apparent 
when we come to the modern, and consequently to us, 
more useful part. We are ourselves acquainted with 
many processes from carly in this century down to the 
present day, none of which are touched upon, and which 
should have been fairly discussed; and we think this 
would have been a good substitute for some of the ancient 
history ; however, we are brought at once down to very 
recent suggestions, very few in number, and these, with 
the exception of one which forms the subject of a patent, 
taken out in 1854, by Dr. Smith himself, and a Mr. Mac- 
dougall, are very slightly glanced at. The disinfectant is 
made by treating magnesian limestone with sulphurous 
acid, and mixing this with carbolic acid, which is obtained 
from tar; creosote was long known as an antiseptic, and 
carbolic acid, as it is called, obtained from the same source 
as the creosote, is so extremely like it, that it is called by 
chemists a homologue. ‘The powder is sprinkled into the 
substance to be disinfected, and is said at once to have the 
desired effect of depriving it of smell. We do not mean 
to say that this powder will not act as a disinfectant, on 
the contrary, we pronounce that it cannot fail to act, for 
if lime is a disinfectant, surely lime plus sulphurous and 
carbolic acids, two antiseptics, must be so. We disagree 
only, as we stated before, with the way in which the 
modern processes have been slurred over, in order to bring 
forward this one, Dr. Smith said, by this material of his 
and Mr. Macdougall’s, they propose * to disinfect the whole 
sewage of a town in the town itself.” Of course, this is 
easicr said than done, and no suggestion is offered to us 
how to do it; but presuming that all difficulties were got 
over, we would suggest that, instead of this patent powder, 
would it not be better to disinfect sewage water before it 
passed from the town by means of lime only, for it has 
been found that lime on fresh sewage at once deodorises it. 
It could be done at one half the cost, and be as effectual, or 
sufficiently so for the purpose, and the deposit would be 
found equally valuable for manuring purposes. The use of the 
powder must have its limit of application to cow-houses, 
stables, cesspools, and such like places; and it will be for 
those who wish to use it to test its value against a crowd 
of other substances manufactured, and sold to the world as 
disinfectants. 
ON THE PROMOTION OF ELEMENTARY ART. 

WE are glad to see the Department of Science and Art 
have adopted to some extent the policy we recommended 
some monthis ago, in relation to the teaching of elementary 
art. Our readers will recollect that we recommended a 
more liberal treatment of the teachers of public schools as 
a matter of the first moment for the attainment of the 
object in question. By a minute just issued we find the 
department now offers a step-by-step qualification *o public 
school teachers for a certificate of competency to teach 
drawing, with a small gratuity for cach step. A teacher 
may now pass in free-hand, for which he gains £2 per 
annum gratuity, and successively in geometry, perspective 
and model drawing, for each of which subjects he has 
a gratuity of £1 per annum—the gratuities becoming pay- 
able on his gaining a certificate of merit. Having gained 
each of these successive steps he is entitled toa certificate of 
competency to teach drawing, and will be awarded a further 
gratuity of £1 for each of his pupil teachers gaining a 
drawing prize, up to a maximum of £3. 

This is good as far as it’goes, but we think it does not yo 
quite far enough. Though better than the old plan, which 
had all the elements of pauperism about it, there is still 
some evidence of uiggardliness. Why should the maximum 
emolument for pupil teachers be fixed at £32 We can 
see no reason why a teacher having three successful 
ere should be rewarded equally with one having 
three times the number, and having ‘consequently done 
three times the work. We would recommend the entire re- 
moval of this maximum clause; and that each prize, to 
any number, secure an additional gratuity. We also 
think it would be advantageous to offer “some higher 
rewards to teachers for a higher class of acquirements. We 
know of no reason why they should be limited to this 
narrow circle of the mere drudgery of art. If they are to 
be interested in the work they must go much further. Their 
employment abounds enough already with the merely dry 
elementary. They need, and, for aught we can see, may be 
encouraged to gain enough knowledge of art to make it a 
source of pleasure and refinement. We cannot imagine a 
more fitting and agreeable recreation for teachers than the 
practice of the higher grades of art. What else can so 
effectually soothe a sensitive mind, worn by the irritations 
of an office abounding with all that is vexatious, though 








aiming at a noble purpose? And above all, what can so 


effectually make a teacher successful in imparting the rudi- 
ments of art knowledge as a love of art for its own sake ? 
Such a feeling may be above petty rewards, but it may, 
nevertheless, be encouraged and fostered by generous 
treatment, and will be the most potent ally the Department 
of Science and Art can enlist in its service in this section of 
its work. 

But the public need influencing as well as the teacher. 
Doubtless, the teacher’s immediate circle will be moved in 
this matter by him. But if we are to wait for the general 
spread of art instruction by means of art schools until the 
children now passing through our public schools are old 
enough to become students, there must be a very consider- 
able delay in the work. It becomes a matter worthy 
of inquiry whether there be no means of influencing the 
public generally and speedily in this matter. There is a 
considerable movement, we gladly allow, already. But an 
analysis of the students of our art schools would, we fear, 
show that a large number of them are from amongst 
the more wealthy classes; and are pursuing their studies 
from motives of dilletantism rather than from any direct 
use they hope to make of their acquirements. There can 
be no objection to this. It is all so much clear gain, and 
will all in the end, though indirectly, contribute to the 
elevation of public taste. Indeed, the wonder would be if 
the more intelligent classes did not take the lead in this 
work, Their superior intelligence secures their being 
more easily and more quickly moved by every improving 
and progressive impulse. And their presence in our art 
schools is of vital importance from pecuniary reasons, 
Their higher fees become an important source of income ; 
and, indeed, in many cases form the main stay of the 
school exchequer. It is a principle of the highest moment 
in all public educational schemes, that the rich should thus 
supplement the inadequate payments of the poor. Were 
this principle carried into every department of public 
education, we are persuaded its effects would be most salu- 
tary. ‘There would be little need for either charity or 
rates, were the rich encouraged and induced, as they 
might be, to visit the same educational institutions with the 
poor, whilst the greatest social benefits would spring from 
the union. 

But, whilst the intelligent and educated spontaneously 
flow into our art schools, we really need some direct effort 
to make them popular with our working population. 
Very numerous examples of attendance from this class 
may, doubtless, be found in all our schools ; but hitherto 
they have only been induced to come by the indirect in- 
fluence of the school and its exhibitions. Any one ac- 
quainted with our working population knows full well 
that they need a great deal of direct influence bringing to 
bear upon them in order to move them in anything new. 
In their case, in addition to the indisposition to move 
common to all, there is superadded the natural effect of 
their employments and associations, and the inevitable in- 
fluence of a lower degree of intelligence. They need, 
therefore, effort upon effort, influence upon influence. It 
is not enough to open a school, to hold exhibitions, and to 
offer prizes. Something is wanted to reach them in their 
own homes, and by their own hearths; and this not 
once or twice, bat continued, and repeated, till conviction 
is produced, and action results. 

This might be done, we think, by a familiar exposition 

of the application and advantages of School of Art instruc- 
tion in tracts for general distribution, to be periodically 
left free at each house. Every local school would be glad, 
we have no doubt, to organise a house-to-house visitation 
for the purpose, as it would furnish a direct means for 
supplying its classes with pupils. Where schools do not 
already exist, some agency might be employed for the 
purpose which already exists—the Mechanics’ Institution, 
or some similar body. We do not at all see why the or- 
dinary modes of advertising might not be generally 
resorted to, in addition to the plan we have above sug- 
gested. It might be further supplemented by a system of 
tree lectures, adapted in their matter and tone to the popu- 
lar mind. ‘There can be no question that thus the 
spread of art instruction may be immensely accelerated. 
What will otherwise take a long series of years to accom- 
plish, may thus be brought about in an indefinitely shorter 
space, 
It is quite clear that this is a work of a magnitude 
beyond the capabilities of any local organisation, and could 
only be accomplished by the Department. Were it to 
employ a pen adapted to reach the popular mind, and an 
agency acquainted with the classes to be moved, we can 
entertain no doubt whatever that, under the control of its 
central authority, the work of art instruction would be im- 
mensely accelerated, and the time indefinitely hastened 
when the knowledge of this kind which our national posi- 
tion requires would become universally diffused. 


THE TYNE STEAMER. 
MANY of our readers will, no doubt, have been edified by the 
perusal of the correspondence given in our last week's im- 
pression on the floating of the Tynesteamer. On the one 
part we have an ardent and suggestive engineer urging his 
claims to a certain consideration for proposing the use of 
two 12-inch centrifugal pumps, worked by separate port- 
able steam engines; while on the other hand we have 
apparently a jolly old sea-captain writing to him in the 
most friendly way, and, fearless of a personal encounter, 
assuring him, in his own peculiar style, that on a certain 
day * I will be at Southampton, if I live, from half-past ten 
until half-past one, aud glad to see you :” thus giving three 
hours for a regular set-to, if desired. Had these gentle- 
men been alone involved in this affair, we should not 
have despaired of eliciting the truth, but the moment the 
secretary of the R. M.S. P. Company steps in and begins 
to explain, we get out of our depth, and in endeavouring to 
arrive at the truth standa good chance of floundering 
about as badly as the Tyne herself. The secretary writes 
to Mr. Read, stating that the directors sent his letter, 
“with several other papers of a like nature.” to Captain 
Vincent, “ with arequest that he would consult ” with him ; 











and further that the managers were aware that the state- 
ment about the centrifugal pumps was correct. In a sub- 
sequent part of this letter the secretary assumes that what 
he told Captain Vincent amounted to a proof that the use 
of centrifugal pumps had engaged the attention of the ma- 
nagers before the receipt of Mr. Read’s note. Now this is 
not at all clear to us, and we must say that the defence of 
the secretary is very lame indeed. 

We have no doubt that the use of the pumps worked by 
steam power, however obvious it may appear, was 
suggested by Mr. Read, although we are not prepared to 
say that Captain Russell, who had the final management of 
the vessel, would not have conceived the same idea, if time 
had been given him. To say the very least, it seems certain 
from the adoption of the precise kind of pumps suggested 
by Mr. Read, and of the precise size also, that his sug- 
gestion was valued to a considerable extent, and gave 
all concerned confidence in the scheme. It will often 
happen that the simplest idea is the very last to suggest 
itself, especially when the object to be attained is of great 
importance. A great end seems to demand great efforts and 
expensive operations. Upon reviewing the whole case, we 
think it would have been much more creditable to the 
directors to have candidly acknowledged the obligation the 
were under to Mr. Read than to have entirely ignored his 
claim without being, as it seems to us, able to bring 
forward any proof whatever that any officer in their employ 
conceived the actual means adopted, and that successfully, 
for floating the Tyne. 


ABRIDGMENT AND SUBDIVISION OF LABOUR IN 
AGRICULTURE, 

We have not many ages to go back until we find a 
patriarchal state of things existing throughout our pro- 
vinces, in which the abridgment and economy of labour 
were little understood. At that time nearly every far- 
mer made and repaired his own plough and cart, and 
indeed all the implements on the farm; while his “ better 
half” was equally frugal and industrious, seldom calling 
to her assistance the labours of townspeople, or purchasing 
anything from them. Blacksmiths, carpenters, weavers, and 
merchants there were both in town and country; but the 
two—towns-people and country-people — were separated 
from cach other by the warlike spivit of the times, like two 
independent states, each possessing all the industrial ma- 
chinery, politically speaking, which the primeval simplicity 
of theirage required. And even long after that period little 
advancement was made in agricultural mechanics, for not 
a few old farmers of the present day may remember the 
time when Tusser’s * Degression to Husbandly Furniture ” 
was applicable to their own. Mr. Smith, in his “ Political 
Economy,” even concludes that labour in connexion with 
agriculture cannot be so abridged and subdivided as in the 
other arts; and the majority of political economists who 
have written since his time have fallen into the same error ; 
but intelligent agriculturists know from experience the 
contrary of this to be true—that the abridgment and eco- 
nomy of laWour is one of the most important propositions 
in connexion with their profession. 

It was no doubt a want of a proper experimental ac- 
quaintance with the most improved methods of farming, 
erroncous notions as to the size of farms, and the practica- 
bility of bringing improved mechanical means, such as 
steam power, to bear upon the cultivation and seeding of 
the soil, and the harvesting, cartage, and manufacture of 
its produce for market, which led political economists into 
the above error, That very many farmers manage their 
farms as if to perpetuate the old patriarchal system is but 
too true; but however tenaciously they may cling to anti- 
quated habits, leading political economists astray, such 
conduct cannot much longer withstand the progress of 
things, forthe application of steam to agriculture will com- 
pel them té join in the march of improvement, both as to 
the abridgment of labour by improved machinery and the 
economy of manual labour in the working of such ma- 
chinery. 

The mechanical, instead of the political, view of the 
subject, is that which most interests us; and two questions 
we have to notice are the abridgment of manual labour 
by mechanical means, and the sub-division and economy of 
manual labour in the working of the same. 

Any new implement or machine which enables the farmer 
to do more work with a given number of hands than he 
could perform with the old, is said to abridge labour, be- 
cause he can with fewer hands perform the old task. 

Few farmers, however, have adopted the latter alterna- 
tive of working their farms with fewer hands, through the 
instrumentality of improved implements, the increase of 
work done being expended in improved cultivation. Ex- 
perience in every age has taught them that the soil is not 
ungrateful for labour properly applied, more plentiful 
harvests being the result of Improved culture. It has even 
been considered equivalent to ordinary culture with manure 
by not a few eminent agriculturists, and the success of the 
Lois Weedon Husbandry,” which we lately noticed, proves, 
generally speaking, the accuracy of these conclusions. 

And what is true of improved implements for cultivation is 
generally true of machinery for harvesting and threshing 
crops—the labour of all the hands formerly employed being 
brought to bearupon the work, greater expedition demanding 
their services. In this case, however, the length of time in 
harvesting hay, corn, and root crops is greatly shortened, 
crops secured in better order, and a great benefit resulted 
to the farmer, while the increase of the weight of crops, 
and greater breadth of land under them, especially roots, 
requiring more labour in hoeing and harvesting, is giving 
employment to at least an equal number of hands through- 
out the year. No doubt, since the Irish exodus, the reap- 
ing machine has of necessity supplied the place of Irish 
reapers on many a farm, so far reducing the number of 
hands employed; but the reduction, we presume, is not 
equal to the number of Irish reapers formerly at work, so 
that no fewer English labourers are now engaged, but, we 
aver, the contrary—every willing hand being pressed into 
the harvest field. 

Hitherto, therefore, agricultural labourers have no 
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reason to complain of having suffered any injury from 
progress in mechanical science, but the contrary—their 
labour with improved implements being less enslaving than 
was their labour with the old. Nor are their numbers 
likely to be diminished by the substitution of steam for 
horses, or the severity of their task increased. 

Manual labour has been abridged by all our improved im- 
plements and machinery, so that to enumerate what has 
been done by each wouid be to give a descriptive catalogue 
of the whole. ‘This part of our subject we must conse- 
quently reserve for more time and space than are now at 
our command, 

The subdivision and economy of labour, in agricultural 
phraseology, are known ander various provincial technical 
terms, such as “planning the work,” “ maining carts,” &e. 
&e. &e. Farmers have trom time immemorial been familiar 
with the fact that a certain number of hands were requisite 
to execute a picce of work in the most profitable manner ; 
that small farms would not support such a number; that 
on very large farms the opposite extreme is sometimes 
experienced—the number of men and houses required not 
being subdivisible in the most profitable manner, and that 
the protits in favour of the former are far greater than are 
generally imagined, owing to the fertility of the soil and 
quality of the produce being affected differently by the two 
plans; an increase by the one, and a decrease by the 
other. ‘ 

The economy of labour arising from a proper subdivision 
of the different manipulations of any work, is similar to what 
is experienced in the often quoted ¢ xample, the manufacture 
of awatch ; the hands, oras they are sometimes technically 
termed, “the gang,” or “company,” or “ squad,” not only 


doing more work with greater case to themselves than if 


otherwise yoked, but also making better work. Different 
kinds of work require a diffrent number of men and 
horses difierently subdivided. But into details of this kind 
our present limits will not permit us to enter; and when 


once steam is substituted for horses in the cultivation of 


land and the ether operations of the farm, proper subdivi- 
sion of labour, or the requisite number of hands to every 
picce of work, will be much more imperatively called for 
than at present. 

Besides subdivision of labour directly applied in agri- 
culture, the number of hands and foree of steam employed 
in the manufacture of iron implements and machinery 
by iron works and implement makers, may all be said 
to be indirectly engaged in agriculture, so that, putting 
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the two divisions together, our subject is a pretty compre- 
hensive one even at present; and when once farm horses 
now costing something like £50,000,000 annually, are 
entirely superseded by steam, our agricultural mechanics 
will not be the least important branch of enginecring 
science. 


COLONISATION, 

THE continued depressed state of the labour market at 
home—the high rate of wages in our colonics—and the er- 
roneous conclusions at which so many of our labourers 
arrive as to the redress of their grievances, call for fresh 
investigation, One common error fallen into in discussing 
this question is presuming that its solution depends upon 
the mother country merely responding to the high de- 
mand of the labour market of her colonies; whereas, the 
truth is, that to comply with this demand would neither 
relieve the mother cowitry of her increasing surplus popu- 
lation, nor her colonics of those pioneering hardships of 
which they have too much reason to complaing 

The root of the evil is much more deeply scated than 
the present state of our labour market, home and colonial, 
indicates, as a very cursory review of facts in cach case will 
show. In the mother country, for example, a very small 
fraction of her idle hands would glut the colonial market 
to overflowing, subjecting the surplus to hardships far 
greater than they now experience at home, while the vast 
majority at home fiud no demand, under our present 
system of colonisation, for their labour in a colony. It is 
this degree of uncertainty, and the severity of the hard- 
ships expericneed consequent on disappointment, which 
are felt by our labouring population as the great barriers to 
emigration; and so loug as such stand in the way, they 
cannot be blamed for choosing the least of two evils by 
remaining at home. : 

In our colonies, again, this high rate of wages is gene- 
rally felt as a drawback to prosperity, resulting from the 
unhealthy state of things of which the mother country 
complains. And such is the character of this state that 














those who receive the high wages do not benefit according | 


to the high rate paid, owing to the counter-charges which 
they themselves have to pay—the distance they have often 
to travel to their work—their * jack-of-all-trade” character, 
and loss of time from bad weather, &c. &c. Inshort, the poor 
man’s balance sheet has a Dr. and Cr. side as 
of the rich, and his circumstances in 
affected by the one as the other. 

in illustration of these facts we may give the case of a 
settler in any of owr colonies, who soon learns that labour is 
of more value in the reclaiming of his allotment than money. 
At all work he requices assistance, but the amount of 
employment he can give is limited by hismeaus. Regular 
employment throughout the year is what few can give. 
And what is still more against colonial prosperity is the 
fact that quality of work is affected in a greater degree than 


much 


liie are as 











quantity, almost everything being executed on the “make- | 


shift” principle; conscquently, exccuted in a temporary 
manner, it soon requires to be re-done, so that eventually 
it costs the poor sctticr two prices, and net unfrequently 
more. house, for example, at first got up in the 
rudest form, gives place in a few years to a brick or stone 
building of the plainest construction—what in this country 
would be thought a good labourer’s cottage—and_ this 
eventually to something like the style of our best farm- 
houses, if not superior. His hoe or mattock with which 
he first broke up his land is superseded by a plough 
of the simplest and cheapest kind, and this cventu- 
ally again gives place to the best kind of implement. In 
like manner his flail is superseded by the threshing 
machine, aud his sickle by the reaping machine, and so on, 


His log 


every individual case exemplifying the skill, industry, and 
success of the settler—results being often very ditterent 
from each other, whether we examine them under a me- 


| chanical view or merely under a political one. 


By the time the settler thus becomes comfortably cireum- 
stanced his family is grown up, somo following the 
profession of their parent, others choosing a town 
life, so that colonial towns rise up, their inhabitants 
being principally drafted from the country ; not a few of 
the townspeople being also agriculturists, successful indi- 
viduals amongst them engross almost every occupation 
required during the first stage of colonial life and thus 
almost debar town settlements. 

Under sucha system of colonisation the demand of the 
colony for labourers from the mother country, or rather 
the amount of employment which colonists are able to 
give to the surplus labourers of the mother country, is 
comparatively little to what their exigencies require, and 
those whom they do employ are, in point of character, 
merely “ hewers of wood and drawers of water ’’—a class, 
too, annually becoming fewer in numbers with the progress 
of mechanical science and the abridgment of labour. No 
wonder, therefore, although the mother country complain 
of her colonies as not affording a sufficient field of employ- 
ment for her surplus population, and her colonies of the 
mother country, as not supplying them with labourers, 
that their industrial machimery should be thus found 
inadequate to supply their respective wants. Were they, 
on the contrary, in a healthy state, the wants of the one 
would reciprocate to the wants of the other—the surplus 
population of owr large towns finding ample and remu- 
nerative employment in the rising towns of our colonies, 
and the surplus population of our rural districts a fruitful 
field in the reclaiming of colonial land. 

The sum of the whole matter, then, is briefly this: our 
colonists, during the pioneering period of their existence, 
do not enjoy the abridgment of labour by mechanical 
means, the very period when they most require such 
assistance. The mother country is prepared to give such 
assistance were a proper system of colonisation organised 

as to enable her colonies to receive it; in other words, 
to adopt the mechanical means, railroads, improved houses, 
furniture, implements, machinery, &c. &c., and give the 
employment their adoption required. It is not her colo- 
nists’ money the mother country wants, nor the mother 
country’s money her colonists want, for the former requires 
productive employment for her surplus population, and 
the latter requires their services of that surplus population, so 
that the solution of the question at issue is the organisation 
of a system of exchange of employment and labour. 





REVIEWS. 


Remarks on the Indian Army. 
of the Bombay Army. 





By Major Anprew Crawrorp, 
Smith, Elder, and Co. 
WERE it necessary, we might excuse ourselves of stepping 


somewhat out of our way in noticing this pamphlet of 


Major Crawford’s, by quoting the definition of military 
tactics given by the first Napoleon, “ That they are simply 
questions of force,” and proceed to treat the subject as one 
of the correlations of the physical forces. We are not, 
however, under the necessity of availing ourselves of any 
such plea. As the author has mooted a proposal for in- 
ducting the Indian army to the mysteries of our craft, we 
have no seruple in returning the compliment, by advocat- 
ing the expedieney of engineers turning their attention to 
the military capabilities of their art. 

We are not of those who have much faith in new inven- 
tions as a means of annihilating an enemy. Of the thou- 
sands of crude projects thrown out by patriotic amateurs 
during the late war we believe that there was scarcely one 
which, had it been put in practice, would have had the 
slightest influence on the result of the contest. Yet it does 
seem strange, and somewhat disheartening withal, that ina 
struggle with a semi-civilised foe like Russia the advan- 
tages which we possess in our superior skill in the various 
departments of the mechanical and constructive arts, should 
remain so wholly inoperative for military purposes. ‘The 
explanation of this seeming anomaly is, we believe, to be 
found in the fact that as war is one of the oldest trades in 
existence, and has been constantly in practice in all parts of 
the known world, it is rather difficult to strike out a new 
idea, or to improve upon what has so long engaged the 
attention of the ablest minds in all generations. 

The qualities which make a consummate warrior are the 
essence of all the faculties which a man possesses: strength, 
courage, skill, foresight, and patient endurance ; in a word, 
valour, in the largest sense of the term, constitutes the true 
value of the soldier. Battles, as Napoleon happily phrased 





i oor | it, are simply the collisions of military forces where the re- 
well as that | 


sult of the impact depends upon the relative momenta of 
the opposing masses; and, in estimating the momentum of 
a military body, valour is a much more important clement 
than the weight or magnitude of the mass. 

In as far as the mere implements of destruction were 
conecrned, the Russians in the last war were as well pro- 
vided as ourselves, their artillery in particular was in some 
respects superior to ours ; in almost every instance they out- 
numbered us, yet in every regular engagement, and in 
almost every minor occasion where they had to encounter 
the allied forces, they recoiled like wood from iron. 


l¢} 


Although we are disposed to attach but sccondary im- 


| portance to the part which new mechanical contrivances 





can take in actual conflict, we by no means wish to under- 


| estimate the assistance which the mechanical engineer is 


capable of affording the soldier. In providing means for 


| the rapid conveyance of men and matcrial to the plateau 


above Sebastopol, engineers did good service to the cause of 
the Allies, but having brought the combatants to the arena, 
and deposited their arms beside them, their function termi- 
nated. Lven supposing some extraordinary means of 
killing men whelesale had been invented and put in prac- 
tice by the Allics, how long would such a contrivance 
remain their exclusive property ? It is in the very nature 
of such devices that they cut both ways. It is impossible, 
or, at least, impracticable, to endeavour to conceal them 





from the enemy. A new invention, which requires for its 
construction and use a considerable degree of mechanical 
skill may be beyond the reach of the savage, but with civi- 
lised “or even semi-civilised nations, the “ sinews of war” 
will always be capable of supplying them with that which 
they are incapable of constructing, 

Leaving out of mind, then, the possibility of gaining any 
important advantage from new mechanical contrivances in 
the art of killing, there is a wide field of enterprise open 
to the mechanical engineer, in devising those secondar 
means, Which are often more than hait the battle. The 
Russians seem to have learnt wisdom from their recent 
defeat, and are now turning the lesson to account, b 
literally “ mending their ways,” ander the guidance of m4 
way engineers. By the time the Muscovite has made as 
great an advance in the mechanical arts as to be able to 
compete with the Western Powers, their dreams of con- 
quest will have had time to evaporate, and cotton and flax 
mills will supersede barracks and fortresses, 

Although Major Crawford disclaims any sympathy with 
the Russo-phobia with which certain writers on Indian 
affairs seem to be afflicted, he, nevertheless, appears 
to be under considerable apprehensions concerning the 
possibility of Russia, in the event of certain political 
combinations, menacing our Indian empire; and the 
first part of the work gives a rather disheartening 
prospect of such a contingency, Unfortunately for these 
vaticinations, they were made before the present war in 
Persia was begun, and are rather damaged by the fact, 
that Bushire, which he prophesied as likely to present us 
with a second Sebastopol, is now in our hands. 

There is another question, concerning which the author 
is rather solicitous, and that is, whether the present 
strength of the Indian army is sufficient to ensure the 
safety of the wide extent of territory committed to its 
charge. Not that he anticipates much danger from any of 
the native powers in Hindustan, but he fears that, in the 
event of our being at war with any of the great European 
Powers, they might so strengthen the hands of some of the 
native princes whom we have hitherto overawed, as to 
encourage them to attempt throwing of their allegiance, 
and disputing our rule. 

It is certainly a strange vicissitude in the world’s 
history, that a population of nearly 100,000,000 of haman 
beings should be held in check by about 40,000 foreign 
troops. We have heard jocose * Qui hys,” in an after- 
dinner arithmetical mood, calculate the precise frae- 
tion of an Englishman which would fall to the lot of a 
coolie to cat, were the rice-cating inhabitants of India to be 
siezed with a sudden fit of cannibalism, and determine to 
make a meal of the sahibs. If we remember rightly, the 
result of the reckoning promised something like half an 
ounce of white meat to each of the 100,000,000 of mouths. 
When we speak of holding India by the sword, the ex- 
pression must be taken as a figure of speech, rather than 
an actual statement of the facts of the case, If we 
hold India by the sword, it certainly is not by one of 
steel, but by the sword of a keener and more vigorous 
intellect, and of a higher and parer social morality, In 
the event of the native tribes attempting to perform the 
feat at which we have just hinted, there is a positive cer- 
tainty that before they had decided as to the division of 
the titbits of * John Company” they would be busy cutting 
cach other’s throats and tearing each other’s hearts out. It 
is the peculiar weakness of a community like that which 
peoples Hindustan, that the low social morale which pre- 
vails precludes the possibility of anything like an effective 
combination amongst them. In common with the cri- 
minal population of civilised countries, they want co- 
herence and consistency. As Major Crawford justly re- 
marks, it has frequently happened in India, that when our 
fortunes were at the lowest ebb, and nothing apparently 
remained for the handful of European soldiery but to sell 
their lives as dearly as possible, some fit of caprice or some 
picce of treachery and shallow blundecring among our 
opponents has restored the prestige of the more highly 
civilised race. 

By the last Parliamentary returns, the gross total of 
the Indian army is shown to be 281,910 combatants, of 
whom 41,475 are Europeans, and the remaining 240,465 
natives. In time of peace the whole of this force is dis- 
persed in detachments at the various military stations 
throughout the country, comprising an area of 840,000 
square miles. As the army is at present constituted, nearly 
the whole of this force is required for the military tenure 
of the country; in supporting the authority of the civil 
power and in represssng internal commotions, in the event 
of our having to carry on a war, cither in defence of our 
fronticrs as in the case’of the Punjaab, or when we have 
occasion to invade the territories of a neighbouring power 
for the purpose of enforcing the observance of treaties, as 
in the case of Burmah, Persia, or China, the force available 
for offensive operations is usually limited to some 60,000 
or 80,000 drafted from the army of occupation, by con- 
tributions from the various military stations throughout 
the country. The consequence of this arrangement is, that 
when a temporary reverse to arms is most likely to incite 
the disaffected among the native population of Hindustan 
to attempt throwing off the yoke we have imposed upon 
them, at that very time is the interior of the country most 
denuded of troops. 

It is with the view of establishing an army of reserve in 
anticipation of such contingencies that the scheme of Major 
Crawiord is mainly directed to apply. What this scheme 
is will readily be understood from the following extracts :— 

In the earlier ages war was not a profession: the soldier was such 
only for the time being; he followed his king or chief to the field, and 
on the cessation of hostilities resumed his previous peaceful occupa~ 
tions at the plough or the loom. With modern progress, however, 
and the division of Jabour, standing armies were introduced ; and it 
was deemed good policy to vest the defence of nations in the hands of 
men thoroughly trained to the use of their weapons, to act together in 
large bodies, and ready at any instant to enter on a campaign. 

The system is undoubtedly good, and has been decepted by every 
civilised community ; but with it has crept in an evil, not inherent in 
the system itself, and the origin of which | am at a loss to surmise, I 
allude to the idlencss which we seem content to consider the normal 
condition of soldiers, and which we tolerate in no other body of men. 

We cannot be always drilling or always dunning instruction into 
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men’s ears ; Stell the late Commander-in-Chief at Heiden, Leet 
Frederick Fitzclarence, laid it down as a rule, that “one hour's drill 
parade each day is more than ample for a well-disciplimed and well- 
trained regiment,” and such light exercise, combined with the clean- 
ing of his arms and accoutrements, and an occasional hour of guard- 
mounting is nearly all the work (!) we look for from the soldier when 
not in the field. 

No one will feel inclined to question the existence of the 
evil consequences which arise from this enforced idleness, 
as regards the soldier in time of peace, or that a heavy tax 
is not thereby entailed on the rest of the community by the 
withdrawal of so large a portion of the adult male’ popula- 
tion from the productive resources of the State. 

We take a man from the plough, or from the shop, we allow all that 
he has learned of any handicraft to fall into disuetude, and we teach 
him, in lieu thereof, but drill, to pipe-clay belts, to dress himself 
smartly, after the mode w hich, for the time being, is pronounced 
 soldier- like;” and when we have completed his milite ary educa- 
tion, we find we have made him useless for aught but the parade- 
ground or the field of battle. For the future we must clothe, house, 
and feed him most carefully, for we have rendered him utterly 
shiftless, and incapable of taking s proper care of himself, in the 





event of accident depriving him of his accustomed requirements. He 
cannot build or repair his own barracks, or hut himself. He cannot 
make or keep in order his own clothes or accoutrements. He cannot 
even cook his own food properly ; and the result is that the real inuate | 
value of the man, which is great, is half lost to the country. 

Now, although we readily admit the existence of the 
evils enumerated, we are by no means prepared to ac qquiesce 
in the feasibility of the plan by which the author intends | 
to obviate them : viz., to employ the soldicr in time of 
peace on public works, and in providing his food by the 
cultivation of the soil. However plausible and profitable 
such a scheme may appear in theory, we believe that in | 
practice it would be found to be attended with more scrious 
evils than those for which it is intended as a remedy. We 
hold, that so long av the soldier is compelled to take suffi- | j 
cient exercise to keep him in the highest state of physical 
health, and consequently in the best fighting condition, any | 
labour exacted from him beyond that is worse than aseless, 
it is pernicious. The fallacy which lies at the bottom of 
all such schemes is, that a man has an indefinite stock 
of energy in him, which can at any time be drawn upon 
without diminution: ‘The atte mpt to extract profitable 
labour from the soldier reminds us of the system pursued 
by the French, in working their cattle for several years 
before they send them to the butcher, the consequence of | 
which is, that they get neither good work nor good meat. | 
If artificers are required in the urmy, we imagine that ; 

| 
| 
| 
| 


plan adopted towards the conclusion of the last campaign, 
of forming army works corps, would be that most likely to 
afford s: atisfactory results. 

Were Major Crawfurd’s suggestions limited to giving 
civil occupations to the 60,000 men which he proposes as 
a body of reserve, ready to take the place of those who are 
drafted from the line to active service, it would be altoge- 
ther unexceptionable. The reserves, in this case, however, 
would be but a copy of our militia regiments at home. As 
to making use of the Indian army as engineers in the con- 
struction of railways, we hold it to be neither practicable 
nor desirable. In conclusion, although we cannot approve 
of what appears to have been the author’s principal aim— 
to turn the soldier into a workman—and regard it as 
being as hopeless as extracting milk from a male tiger, 
there is, nevertheless, much in the pamphlet whieh merits 
the serious consideration of the Mast India Company. 


' 
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varticularly on Sti? Heary Clas. By 
Lengman and Co, 


Mechi’s pen. 


How to Farm Profitably, 7 
Mr, Snenire Seno Wt | 
Tus is one of the best productions of Mr. 
When he entered upon the high eflice of one of the sev 
of London we were apprehensive his usefulness in_ the | 
agricultural world would be for a time eclipsed, but in | 
this we acknowledge ourselves agreeably disappointed. The | 
truth is, ‘Tiptree Hall is beginning to speak both for itself 
and its proprictor, and the pamphlet before us is a brief expo- | 
sition and defence of its system of agriculture. Our readers 
are aware that when Mr. Mechi purchased Tiptree it was a | 
barren, waste, howling wilderness, a gypsey common of | 
the worst character, and so forbidding a field for 
tural progress that half the agricultural world, 
Essex men in general, prematurely concluded the enter- | 
rise a failure, and that the prominent manner in which | 
it (Tiptree) was brought before the public had something | 
to do with successful shaving in Leadenhall-street! But 
“Time invariably tells every master spirit’s tale,” and now | 
Tiptree proves to Essex men and the agricultural wor a0 


agricul- | 
besides 


what skill, perseverance, and capital, will do—that our 
poorest commons may be reclaimed with profit, and our 
stiffest and most sterile clays, by proper drainage, culture, 


and manure, converted into a rich productive soil. We 
present our readers with the following extracts :— 
Inrropuction.—I have often been much amused by the ‘om- 


passionating look and manner in which my friends inquired after my 
doings at Tiptree, The translation of those sentiments is this: “ Mr. 
Mechi, you are kindly losing money by your expe riments to oblige 
the country, and we ought to be grateful to you.” But when I 
sternly ejaculate that whatever does not pay in agriculture is not an 
improvement, and when I demande: itegorie a: ‘answers to these 
questions: Does drainage pay? Does deeper cultivation  p: 
Does economy of manure pay? Does efficient shelter for stoc ck ps 
Do large + We il sqe ared the lds, co wd roads, and ood l vik lings pay 4 
Do ample manuring and more cleanly “cultivation pay ? ‘a a 
larger employment of labour pay? Does the employment of steam- 
power, improved machinery, implements, Ac, pay? 1 soon tind 
how shallow and groundless are the objections to agricultural im- 
provement. ‘The fact is, that for several years I have been deriving a 
most gratifving return for my —_ nditure, and it of a very 
enduring and continuous character; but the world does not believe it. 
DrainaAce.—The question is net a disputable one, as the facts are 
patent wherever two adjoining fields are drained and undrained. 1 
have watched the question closely during the last tifteen years, when 
I tirst drained my heavy soil. In many seasons a farmer who paid 
9s., or 7) per ce nt. on £6 per acre drainage, would tind a difference of 
at least £5 in his corn crop; and still the great bulk of the heavy 
lands of England remain undrained!!! 1 believe at least fifty mil- 
lions of money might be immediately and most advant: Ageously 80 
employed; it would add immensely to our home supply of food. 
The advantages of drainage have been so often and so largely ex- 
plained by myself and others, that I will not dwell upon them. 
SUKEP Suwvs.—It is notorious that during wet and frosty wea- 
ther whole fields of turnips have been consumed without making 1 Ib. 
of mutton; but it is easy to understand this by looking at the poor 














is 





sheep at break of day, after lying for fourteen dark hours ona wet, cold 


| if you will but expose them to ¢ 


| extent of discussion, doubt, 





soil, which absorbs the heat of their vetien whilst their soaked or 
frosted fleeces complete their miser The loss of sheep, by death, 
would pay for the shed-room. The value of a single sheep at 40s. 
would pay for the shelter of 480 sheep for one week. Practically, I 
have not lost one sheep per year on the average of the last fifteen 
years, although I fat 300 to 400 annually. 

Tue Cost or ImprovemeNt.—As a general estimate you cannot 
pera: improve stiff land under £25 per acre, or, with buildings, 

£30 per acre; your drainings will cost you £6 per acre ; fallowing, 
levelling, sub-soiling, &c., £7, and a good heavy manuring £7; 
lime or chalk £5 ; then comes the question :—Are you not better off, 
having to pay 10 per cent., or £2 to £3 per acre e xtra, than if these 
improvements were not made. I have no hesitation in saying that 
the difference is more often £6 per acre than £2. What a mise erable 
miscalculation, then, not to make these amendments. Your sowings 
and harvestings become earlier and cheaper, your horse and manual 
labour less, and the tout ensemble one of prosperity in lieu of adversity. 
Covered y ards are cheaper than the ordinary homeste ads, and can be 
effected Completely for £5 to £7 per acre, a profitable investment at 
» per cent. for the tenant. 

Faum Lavovurers will not be troublesome to manage, if they 
know that you or your bailiff know what a fair day’s work is; with- 
out this knowledge you will be unfavourably pl: wed — I preter piece, 
or task work, with ste ~ady dependable men. As my labour, including 
engineer, Ke., Cost me per acre, a mistake of 10 per cent. would 
add 4s. Gd. per acre to my rental, 

Reavinc Macuines.—A wise farmer will use a reaping machine. 
I have done so for several years ; | never had any trouble with mine, 
because I dent it to my men, and they soon found it was to their 


45s. 


' advantage to keep it in perfect working order. The great economy is 
| time, which it certainly saves in harvest. 
[non AS Manure.~A farmer once told me he manured his land 





with iron, and e xpli tined that it was the plough which furnishe d his 
manure. ‘This is literally true, for so many p oughings, harrowir 
scarifyings , crosskillings, &c., ina summer ba til! your heavy land 
with ‘fertility, provided the inorgani ethere. There is a love 
between the air and the soil, which per ar in a fructifying attachment 
ach other's influence. 

VYrEeps.—The growth of weeds costs Great Britain millions annu- 
ally. From the Doth of Ms ay until the end of June all the mischief 
is done, for, if previously neglected, the rush of vegetation at that 
period in the south of England renders eradication hopeless. Of 
course in root crops there is no excuse for growing weeds. 

Tows axp Hous Sewace.—Lefore the year 19. the people of 
this country will have come to their senses on the value of this sub- 
stance, which is literally their food; but there will be an immense 
and disbelief, all which can alone be 
removed by time and necessify, Already the screw is put on—guano, 
or bird's dung, will soon be as dear as rappee, or, perhaps, unobtain- 
able, and then the British public will naturally inquire whether 
the ir own dung is not superior to that of My own experi nee 
and opinions have becn long since recorded ( 1843) and a few ye 
application of liquitied manure to my farm has satistied me how e: 
ud profitable an operation it is to re-apply that which was tak en 





























| from the land. 


Cuvar Maxuninc.—Mr. Lawes has shown beyond a doubt, in the 
Royal Agricultural Society's Journal, that there is no way of ob- 
taining manure so cheaply as by feeding animals. Of course that 
system involves a larger capital per acre, inasmuch as we must keep 
more stock and employ more labour, but common calculation will 
enable a farmer who knows the chemical analyses of each feeding 
stuff and its market price to avail of opportunities. 

AnriviciaL MANURES. know a farmer with 600 acres, who 
says that if he spends £1 per acre in artiticial manures, his farm 
pays; if not, it loses. 1 know some who spend double that sum, 1 
have only placed 10s. per acre for artiticial manure because I pro- 
duce much manure by feeding animals, which, if there is capital, is 
the cheapest way of wetting genuine manure. 

ManaGement.—This is a comprehensive term ; it implies the right 
man in the right place, and the right thing done at the right time. 
In every undertaking, warlike or peaceful, it is alike essential, but 
particularly so in) agriculture, where the fluctuations in weather 
render forethought and promptitude an essentiality for profit. For 
instance, take the question of drilling—you tind a particular day or 
two when your heavy land is neither too wet nor too dry, but friable 
and lively—to lose such an opportunity would indeed be a loss. 

CoxcLusion,—In conclusion if I tind a heavy land farm properly 
drained, free from unnecessary fences, with good covered yards, 
centrally placed, and proper and modern machinery ; if T find it free 
from weeds, and, above all, if I know that on that arable farm at 
least 200 Ib. weight of meat is made per acre per annum, the result 
must be certain protit. Nothing can prevent this but gross mis- 
management or ignorance of the business. But how few such farms 













does merry England exhibit? Truth replies how few!!! The food 
question is an important one. A month's holiday to the British 


stomach would settle all our manufactures, commerce, and philo- 
sophy. We must make the acres we have yield up a larger increase, 
as we cannot extend them. 1 can scarcely have patience when asked 
* But where is the money to come from tor all these improvements ?” 
when I see daily the tendene y to invest in every new specul: tion, 
British or foreign, except * National Agricultural Improvement.’ 


Merrrovo.itan SaLoon Omninus Comraxy.—On Thursday fort- 
night the first instalment of the omnibuses projected by the Saloon 
Omnibus Company was produced before the publie, and submitted to 
the inspection of the police authorities in Scotland-yard. ‘The present 
series is to be followed by others in the course of the ensuing month. 
The improvements in the patent saloon omnibus are—better ventila- 
tion, greatly increased accommodation inside, umbrella stands, bells 
for communicating with the driver and conductor, double doors, which 

‘acilitate egress and ingress, a more easy mode of ascending to the 
top of the omnibus, and greater comfort when you get there. Sir 
Richard Mayne, Colonel Pasco, and Mr. Yardley fully recognised the 
general superiority of ac commodation afforded by them. One of the 
recommendations suggested by Sir R. Mayne was that the new com- 
pany should not permit advertisements to be placed in the omnibuses. 
After the inspection in Scotland-yard, the six vehicles drove along 
the Strand, Fleet-street, and Che: apside, and drew up in front of the 
Mansion-house, where they were inspected by the Lord Mayor and 
Lady Mayoress, who expressed themselves in terms of entire satis- 
faction with the new conveyance. The new omnibuses commenced 
running Monday week. 

Tonacco.—The having given up its columns for several 
weeks past to correspondence relative to the tobacco controversy, now 
delivers its own opinion. Its conclusions may be thus stated :—1. To 
smoke early in the day is excess. 2. As people are generally consti- 
tuted, to smoke more than one or two pipes of tobacco, or one or two 
“ gars daily, isercess. 3. Youthful indulgence in smoking is excess, 

There are physiological indications which, occurring in any indi- 
vid il case, are criteria of excess. ** We most earnestly desire,” says 
the Lancet, “to see the habit of smoking diminish, and we entreat 
the youth of this country to abandon it altogether. Let them lay 
our advice to heart. Let them give up a dubious pl vasure for a 
certain good. Ten years hence we shall receive their thanks.” 

Gasworks.—A return has been published of all gasworks esta- 
blished by Act of Parliament in England and Wales, with various 
particulars, such as the charge per foot, the average quantity of gas 
evolved from a ton of coal, the illuminating power, and the cost. The 
London Gaslight and Coke Company charges from 4s. to 4s. 6d. per 
1,000 cubic feet (Newcastle coals), and 6s. for cannel gas. The 
average quantity evolved is 9,000 cubic feet from Newcastle, and 
10,000 feet from cannel coals. Five feet of Newcastle is 
equal to twelve candles, and five feet of caunel gas equal to twenty 
six candles. The Imperial gaslight and Coke Company charges 4s. 6d. 


Lancet, 


gas 
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per 1,000 feet, and produces 9,518 feet of gas from one ton of coal. 
Phe quantity of gas evolved in London varies from 8,500 to 10,000 


feet from one ton of coal, andthe illuminating power from 12 to 
14-2 candles. The Phenix Company uses Newcastle and cannel 
coals mixed. 
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MAGNESIUM, ITS PREPARATION AND VOLATILISATION. 
By MM. H. Satnre-CLammE DEVILLE AND CAnon.* 
THE chemical properties of magnesium have been determined 
with extreme perfection by M. Bussy, to whom we owe the dis- 
covery of this metal. There exists, however, in this metal a 
physical property which has, as yet, been overlooked, it is a new 
fact in which it resembles zine, to which it was already so closely 


allied. Magnesium is volatile like zinc, and nearly at the same 
temperature. Thirty ;rammes have » been distilled easily ata 
time. When the magnesium is pure it leaves no residue, and 


the sublimed metal is white, surrounded with a small quantity 
of oxide. When it is impure it leaves a certain amount of avery 
light black matter of a complicated nature, and then the dis- 
tilled magnesium is covered over with small needle-shaped 
crystals, which are colourless and transparent, and which soon 
dec om pose of their own accord into ammonia and magnesia ; this 
action indicates the probable existence ofa nitride of magnesium, 
analogous to those remarkable bodies which Wohler and Rose 
have already discovered in a certain number of simple bodies. 

Magnesium fuses at a temperature close approaching that at 
which zine fuses. Ata little higher temperature it burns with 
a dazzling flame, in the midst of which can be observed, from 
time to time, tufts of an indigo-blue tint, more especially if it 
is burned in a jet of oxygen. The combustion of the magnesium 
is accompanied with all the phenomena observed in the combus- 
tion of zinc, and which denote a volatile metal, of which the 
oxide is fixed and infusible. 

The density of magnesium was found to be equal to 1:75: it 
can be filed very well, and burnishes beautifully ; it keeps very 
well in the atmosphere when it is pure and its surface polished, 
but is scarcely equal to zine in this respect. 

To prepare magnesium a process was employed which had 
been already used for obtaining aluminium, but with some modi- 
fication, as magnesium is a metal lighter than the scoria or slag in 
which it is produced, 

600 grammes of chloride of magnesium, prepared by the 
ordinary process, but with great care, are mixed with about 100 
grammes of chloride of sodium, which has been previously fused, 
or, better, a mixture of the chlorides of sodium and potassium 
and 100 grammes of pure fluoride of calcium; these are all in 
To these are added, in small pieces, 100 grammes of 
sodium, and the whole, mixed intimately, is thrown into an 
earthenware crucible, which is at ared heat, and afterwards 
covered witha lid. Ina short time the action begins, and when 
the noise ceases the crucible is uncovered, and the melted mass 
stirred by means of an iren rod, until it appears homogeneous ; 
globules of magnesium are now observed, and the crucible is 
taken from the fire to cool, When the saline mass is about to con- 
geal it is again agitated, and ail the small particles of metal spread 
over it are gathered together by means of the iron red, and formed 
into one piece, which is drawn on to a shovel or a plate of iron, 
The scoria or sleg may be fused over again, once or even twice, 
and each time a small quantity of the metal is obtained from it. 
600 grammes of chloride of magnesium acted upon by 100 
grainmes of sodium has yielded 4% grammes of magnesium. 

The crude magnesium is introduced into a hollow vessel 
coated with charcoal, and this again is placed in a tube likewise 
coated with charcoal, and the whole brought to a lively red, 
almost white, heat, whilst a stream of hydrogen gas is made to 
pass slowly through the tube, which is inclined downwards in 
the furnace; all the magnesium condenses just beyond the hollow 
vessel, and is gathered easily when the tube is cold, It is after- 
wards fused in a mixture of the chlorides of magnesium and 
sodium and fluoride of calcium. 

In distilling magnesium, if the current of hydrogen is too 
strong, a liitle metallic powder is carried out of the apparatus 
along with the hydrogen gas. If this is ignited it burns with 
one of the most beautiful flames it is possible to imagine, and 
this experiment would make a charming exhibition for a lecture- 
room. * 
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ON SOME POINTS IN THE COMPOSITION OF WHEAT GRAIN, 
ITS PRODUCTS IN THE MILL AND BREAD, 
By J. B. Lawes, F.R.S., F.C.S., and J. H. Grmsert, Ph. D.F.C.S.¢ 


Tis paper discussed an extensive series of experiments, in 
which wheat-grain and its products were traced from the field to 
the bakery ; the results being given in numerous tables, The 
first of these gave a summary of the results of the growth of 
wheat for ten years consecutively on the same land, and 
illustrated the influence ef variation of climatic circumstance from 
year to year in one and the same locality, upon the general 
character and composition of the crop. The corclusion the 
authors arrived at was, that within the limits of their own 
locality and climate, the season os the admittedly best 
character of grain also generally afforded a high per-centage of 
dry substance in the grain, and comparatively low per-centages, 
both of mineral matter and of nitrogen, in that dry substance. 
The straw showed variations in these same points of composition 
generally somewhat in the same direction as the grain, but 
subject to a wider range of exceptions than the latter in this 
respect. 

‘The influence of various conditions of manuring upon the 
character and composition of the crop was next considered, 
With this view the results obtained upon individual plots during 
the same ten years were now given, instead of the average from 
many plots in ‘each year as when the effects of season alone were 
to be discussed. In the experiments illustrating the effects of 
manures there was pretty generally a slight increase in the per- 
centage of nitrogen in the grain grown by an annual phim. of 
annnoniacal salts, compared with that grown by its side on land 
which was continuously unmanured. In the average of the 
seasons, however, there was a somewhat lower per centage of 
nitrogen in the grain, where there had been a liberal supply of 
the required mineral constituents aleo, than where the am- 
moniacal salts were used alone. The range of difference in the 
per-centage of nitrogen in the produce in one and the same 
season was, however, even with those extreme variations as to 
the available supplies within the soil, not nearly so great as it 
was in different seasons, with one and the same condition of 
manuring. 

Twenty-three analyses of wheat-grain ashes were next recorded ; 
nive referring to grains grown by different manures iv 1844; 
eight to similarly varying specimens the produce of 1845; and 
six to as many of 1846. From these it did not appear that the 
per-centage of any particular constituent of the ash of the 
ripened grain was directly affected by the liberal use of it in 
manure. At any rate the differences, if any, due to this cause, 
were within the limits of the ordinary errors of analysi Tere 
again, however, the effeets of varying season, were more mé arked 
than those of various wanuring. Thus it was shown, in a sum- 
mary table of the results of the ash analysis, that the difference 
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in the per-centage amount of almost every constituent was 
much the greatest among the several grain ashes of 1845, which 
was a very bad ripening season, and much the least among 
those of 1846, which was the best maturing season of the three 
included iu this comparison. It would thus appear that, other 
things being equal, the more favourably and perfectly matured 
the grain the more constant would be the composition of the 
ash, and the less any direct effect upon it from the mineral sup- 
plies by manure. ‘Taking together the mean of the twenty- 
three analyses of the ashes of grains grown at Rothomsted, and 
that of the twenty-six analyses of wheat grain ashes, published 
by Mr. Way, it appeared that this ash consisted essentially 
of phosphates of potash, magnesia, and lime. The phosphoric 
acid amounted to nearly 50 per cent.; the potash to about 30; 
the magnesia to from 10 to 12; and the lime from 34 to 4 per 
cent. in the crude ash. The remainder, excluding adventitious 
sand and charcoal, consisted of small but variable amounts 
of soluble silica, peroxide of iron, and soda or chloride of 
sodium, with, according to Mr. Way, occasional traces of 
sulphuric and carbonic acids also. Soda, or chloride of sodium, 
seemed to abound much more in the ash of the less favourably 
ripened specimens. And the results afforded no reason for sup- 
posing that soda could take the place of potash as a constituent 
of the ash of fully developed grain. 

In selected cases quantities of the experimentally grown 
grains, namely, seven lots from the produce of 1846, nineteen 
from that of 1847, and two from that of 1848, were carefully 
watched through the milling process. In some of the cases 
nine, and in others seven, different products of the dressing 
apparatus were separately taken. ‘The proportion of each of the 
several products in the respective grains was ascertained and re- 
corded and the per-centages of dry substance and mineral matter 
were also in every case determined, The three first wires of 
the dressing machine gave on an average rather more than 70 
per cent. of the grain as fine flour; but in practice about 10 per 
cent. more would be obtained from the next two products, yield- 


ing in all 80 per cent. or more of pretty good bread flour. The | 


average amount of dry substance in the various mill products 
was about 85 per cent.; the external or more branny portions 


containing rather more, and the finer flours rather less. The | 


per-centage of mineral matter varied very much in the different 
products, it being scarcely §ths of 1 per cent. in the fine flours, 
and ten times as much or more than 7 per cent. in the coarsest 
bran. From the much larger proportion of flour than bran, 
however, it resulted that rather more than one-third of the total 
mineral matter of the grain would be accumulated in its cur- 
rently edible portions. 

In one series of these mill products, from the finest flour at 
the head of the machine down to the coarsest bran, the nitrogen 
was determined. and also some of the constituents of the 
respective ashes. It appeared that the per-centage of nitrogen 
was about once and a half as great in the bran as in the finer 
flours. And even including all the currently edible portions, 
still the excluded branny parts contained considerably higher 
per-centages of nitrogen. Turning tothe ashes of the respective 
mill products, there was a much larger proportion of matter 


insoluble in acid in those of the finer flours than in those of the | 


coarser brans ; of the phosphoric acid, on the other hand, there 
was considerably the higher per-centage in the ash of the brans. 

e magnesia also was the higher in the ash of the brans; and 
the potash and lime the higher in that of the flours. Looking to 
the distribution of the various constituents, according to the 
average proportion in the grain, of each of the several mill pro- 
ducts, it appeared that about three-fourths of the total nitrogen, 
and about one-third or two-fifths of the total mineral matter, 
were accumulated in the usually edible flours : and of the total 
phosphoric acid there was only about one third in the ashes of 
the latter. Notwithstanding the higher per-centage of nitrogen. 
and the large actual amounts of the mineral constituents of the 
grain contained in the branny portions, the authors were of 
opinion that, besides the information at present at command as 
to the character and condition of the nitrogenous constituents of 
the bran, such were the effects of the branny particles them- 
selves in increasing the periotallic action, and thus-clearing the 
alimentary canal more rapidly of its contents, that it was ques- 
tionable whether frequently more nutriment would not be lost 
to the system by the admission into the food of the imperfectly 
divided branny particles than would be gained by the introduc- 
tion into the body coincidentally with them of the larger amount 
of supposed nutritious matters. The action alluded to might, 
indeed, be conducive to health with those of a sluggish habit, or 
who were over-fed, but with those who were not so the benefits 
derivable from an already perhaps seanty diet would be but still 
further reduced, 

Experiments were also described, in which several lots of the 
experimentally grown wheats were ground in a colonist’s steel 
hand-mill, The results of the examination of the products 
thus obtained, were, in the main, consistent with those from the 
products of the ordinary mill. They showed, however, more 
strikingly the effects of mechanical means in separa:ing different 
chemical compounds within the limits of the floury part of the 
grain. 

Experiments were next adduced in which the different edible 
products from grains grown by different manures or in different 
Seasons were made into bread the several products of the 
dressing machine being employed sometimes separately and 
sometimes collectively. The result obtained was, that compar- 
ing with each other the three separate products which together 
yielded a fine flour, that from the bead of the machine, which 
was the least nitrogenous, yielded on the average the least 
weight of bread for a given amount of flour, that is to say, it 
retained the least amount of water. Again, when the three pro- 
duets were mixed together, the flours of the season 1846, which 
were the less nitrogenous, gave the less weight of bread, that is, 
retained less water than those of 1847, which were rather the 
more nitrogenous. The effect of an increase of nitrogen in 
augmenting the weight of bread was, however, not observable 
when the increase was due to including more of the more branny 
portions of the grain. The average yield of bread in 22 expe- 
riments with the individual products was rather more than 135 
for every 100 of flour—equal to about 63 per cent. of dry sub- 
stance, and $7 of water in the bread. The average of 19 experi- 
ments with fine flour, composed of the products of the first 3 
wires mixed together, gave a produce of about 1374 of bread 
for every 100 of flour, and about 614 of dry substance, and 384 
of water in the bread. Bakers’ loaves were next examined. Of 
these, four obtained from different bakers in the country gave 
an average of about 62 per cent. of dry substance, and 38 of 
water in the bread; and three procured in London rather more 
than 64 of dry matter, and rather less than 36 of water. The 
authors concluded that from 86 to 38 per cent. of water was, 
perhaps, the best average that could be assumed for baker's 
bread, within twelve hours of its being withdrawn from the 
oven. They showed, by reference to a table of the results of 
other experimenters, that this agreed pretty well with the de- 
terminations of some of the most recent and truthworthy. 
Others, however, gave the water in bread as much higher; and 


all seem to agree that it was generally higher in country bread 
than in that of towns and cities. 

The point next illustrated was the general influence of 
locality and varying climatic circumstance upon the per-centage 
of gluten in wheaten-flour. It appeared, by the numerous 
results adduced, that other things being equal, there was a 
tendency to an inevease in the per-centage of gluten, proceeding 
from the north to the south—a point which was illustrated in 
specimens both from the European and American continents. 
A comparatively high ripening temperature was, indeed, among 
other circumstances, favourable to a high per-centage of gluten 
There were, however, interesting exceptions to this generalisa- 
tion—at any rate, so far as the per-centage of the nitroyen, if not 
of the gluten itself, was concerned. Direct determinations of 
nitrogen, in numerous pairs of specimens, contrasted as to 
locality, had, however, led to conclusions perfectly consistent in 
the main with those to which the quoted results as to gluten 
had conducted ; whilst the results of others pointed in the same 
direction. 

The foreign wheats containing a high per-centage of gluten, 
which were generally ripened uncer a high temperature, had the 
undoubted character of yielding a flour of great strength, and 
retaining a considerable amount of water in the bread, Owing, 
however, to their frequent hardness, and the peculiarity of their 
structural character generally, which rendered them both 
refractory in the mill, and less fitted to make an easily workable 
dough, and a bread of the desired colour, texture, and lightness, 
they are less valued to use alone for bread-making purposes than 
many grains of less per-centauge of gluten—provided only that 
they are in an equal condition as to maturation or elaboration of 
their constituents. Some of the most approved foreign bread- 
flour grains in the market had, indeed, a comparatively low per- 
centage of nitrogen, but apparently a very high condition of 
both theiz nitrogenous and non-nitrogenous compounds, as well 
asa very favourable relation to each other of these two classes of 
constituents. Within the limits of our island, again, on the average 





of seasons, the better elaborated grain would probably be the less 
| in nitrogenous, substances though the nitrogenous matter it did 
contain, would be in a high condition as to elaboration, and as to 
its mutual relation, structural and chemical, with the other 
constituents of the flour. Hence, it came to pass, that as our 
home-grown fiours go, those which were the best in the view of 
the baker would frequently be those having a comparatively 
low per-centage of nitrogenous compounds—a higher condition 
more than compensating for the higher per-centage of nitrogen, 
generally associated as it was in our climate with an inferior 
| degree of development and maturation of the grain. 

It was further maintained that the high per-ceutage of nitro- 


measure of value to the consumer than it was in the view of the 
baker. 

In illustration of this latter point a table was given, showing 
the relation of nitrogen to carbon in a number of current 
articles of food. It was submitted that the under-fed or chietly 
bread-fed working man would, as his means increased, generally 
first have recourse to the addition of bacon or other highly fatty 
matters ; which, though they might increase the actual amount 
| of nitrogen consumed, would seldom increase, and frequently 

decrease, the proportion of the nitrogenous or flesh forming to 
the more exclusively respiratory and fat-forming constituents. 
Indeed, so large was the amount of fat, and therefore of respir- 
able hydrogen, as well as respirable carbon, even in fresh meat 
itself, that by its use the proportion of the nitrogenous to the 
other constituents would be much less augmented than might 
be generally supposed. Further illustrating the point by reter- 
, ence to the average relation of nitrogen to carbon in numerous 
| dietaries, in many of which meat was included, and therefore fat, 
with its respirable hydrogen as well as respirable carbon, the 
authors concluded that, independently of cookery, that which 
was admitted to be a superior class of diet was distinguished 
much more by including a certain amount of the more peculiarly 
respiratory and fat-forming constituents, and the condition aud 
state of concentration, as in fatty matter itself, and of the nitro- 
genous ones, in the high condition, as in the animal food, than 
by the higher proportion of the flesh-forming to the more exclu- 
sively respiratory and fat-forming constituents, 

Finally, in an appendix was given a tabular form showing the 
relation of the yield aud composition of the bread to that of the 
flour, according to the number of loaves obtained per sack 
(280 lb.) of the latter. And, assuming it to be established that 
the loss of dry substance by fermentation was less than 1, or 
perhaps less than half of 1 per cent. of that of the flowr em- 
ployed, it resulted that the grain in the weight of bread by the 
non-fermenting method was simply a gain in the water retained. 
Unless, therefore, the unfermented bread were better adapted 
for digestion and assimilation, or it were sold at a correspond- 
ingly lower price, the consumer would be a considerable loser by 
the purchase of the unfermented loaf. 





THE PATENT JOURNAL, 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2054. Henry Wimsatt, Aldermaston, Berkshire, “Improvements in 
machinery or apparatus for the manufacture of bricks, tiles, pipes, aud 
other articles of a similar nature.”— Petition recorded 12th December, 1856, 

288. Duncan Morrison, Bordesley Works, Birmingham, ‘A new or im- 
proved manufacture of ordnance,” —/eitwu recorded 3lst January, 1857, 

578. Epwarp MuckLow, Bury, Lancashire, ‘‘Au improvement in the 
manufacture of ‘ alizarine.’”—/etition recorded 27th February, 1857. 

618. James Broap, Drury-lane, London, “The application of artificial 
boards, or papier maché, or patent composition boards, composed (or 
partly so) of any vegetable fibre, and the like, either in its raw state or 
worked up from old substances, to friction washers of every description 
of wheeled carriage and cart axles, also for covering wing and dash irons, 
and forming heel boards of Hansuim cabs,"—/'elidtion vecorded 3rd Marek, 
1357. 

664. ELeonore Avevstin Pacnerre, Drury-lane, London, ‘A machine 














for counting, cutting, and inserting wire in blocks of wood for the purpose 
of printing and stamping on linen, calico, silk, cloth, and paper, and for 
all printing purposes.” — /’etitivn recorded 7th March, 1357. 


746. Georce FARRELL Remrny, Riches-court, Lime-street, London, ‘‘A 
7 | 


portable apparatus for working punkas aud whisks. 
74s. Tuomas Dean, Whittle-lane, near Burnley, Lancashire, “ Improve- 
ments in looms.” 

750. Wituiam Epwarp Newton, Chancery-lane, London, “ Certain im- 
provements in artificial legs."—A communication. 

752. James WITlNALL, Manchester, ‘‘ Certain improvements in the manu- 
facture of rollers or cylinders to be employed for printing calico and other 
surfaces.” 

754. Winutam McCunLocn and Tuomas Kennepy, Kilmarnock, Ayrshire, 
N.B., *‘ lmprovements in stop-cocks or valves.” 

756. Joun Fox, Preston, Lancashire, ‘An improved music scale,”—Peti- 
tio yeded Vith Marek, 1857. 

758. Tnomas Yarrow, Arbroath, Forfar, N.B., “Improvements in locomo- 
tive steam engines.” 

760. Francois BAkTHELEMY Lounatieres, Agen, France, ‘ Improvements 
in the manufacture of paper, cardboard, and pasteboard.” 

762. Ricuany TaLbor, Moxley, near Bilston, Staffordshire, “ Improvements 
in furnaces and in the manufacture of iron.” 

764. Lewis Horn, Bishopsyate Churchyard, London, ‘Improvements in 
the manufacture of paper."—A communication from Harriet Smith, 
Canada, North America, 

766. Joun Horace TayLor, New York, United States, ‘ Improvements in 

” 


gen or gluten in wheaten flour was po more an unconditional | 


768. Joseri Lawis, Salford, Lancashire, “ Improvements in machinery or 
apparatus for reaping and mowing.—/eitions recorded 18th March, 1857. 

770. HENRY ARMISTEAD, Colne, Lancashire, “An improved ‘ picker,’ to be 
used in power looms for weaving.” 

772, RICHARD ARCHIBALD BRooMAN, Flect-street, London, “An improved 
projectile.”—A communication. 

774. MARie AMEDIE CHARLES MELLIER, Frews Weir Mills, Exeter, Devon- 
shire, * Improvements in desiccating or drying paper and other goods 
in process of manufacture."—Petitions recorded 19th March, 1857. 

776, THOMAS StDEvoTrom ADSHRAD and ABRATAM HOLDEN, North End Mills, 
Stalybridge, Cheshire, * Certain improvements in machinery for carding 
cotton and other fibrous materials,” 

782, CHARLES Weiss and Heyry Lister, Huddersfield, and Jonx Mrrcnetn, 
Sheepridge, near Hudderstield, Yorkshire, ‘* Improvements in finishing 
woollen and other textile fabrics, and in the machinery or apparatus 
employed for that purpose.” 

7S4. Narnan James Greenwoop, Morley, near Leeds, Yorkshire, “ Im- 
provements in spinning mules and slubbing machines,” : 

786, Joun Cuepory, Grove, Southwark, Surrey, ‘Improvements in 
machinery for mangling, calendering, or pressing goods.” 

788. Isaac ATKIN and MARMADUKE MILLER, Nottingham, “ Improvements 
in dividing lace.”—/etitions recorded 20th Maveh, 1857. 

595. CHARLES ILEs, Birmingham, ** lLmprovements in bolts for doors.” 

BexJaMin Horatio Pat, Torrington-street, Torrington-square, 
London, ** Improvements in the preservation of stone, either natural or 
artificial, also of cements and other similar compositions.” 

S90. CHARLES GkeEVEs, St. Thomas-street, Southwark, * Improvements in 
breech-loading guns and pistols.” 

901. Roser? ApaM, Paisley, Renfrewshire, N.B., ‘‘ Improvements in pre- 
paring and finishing threads or yarns,” 

903. LAMBERT Penin, Paris, “The easy discovery of flaws and escapes in 
pas pipes. 

905, JouN Suapes, Bradford, Yorkshire, “ Improvements in the manufae- 
ture of combs for combing wool, silk, cotton, flax, or other fibrous 
materials.” 

907. ALrrep Vincent Newron, Chancery-lane, London, ‘Certain improve- 
ments in fire-arms.”—A communication. 

909. JouN OLIVER, Bow-lane, Poplar, London, “Improvements in appa- 
ratus for manufacturing and conveying sulphuric acid,”"—/etitions recorded 
lst April, 1857. 

911. Groner Lowry, Salford, Lancashire. ‘Certain improvements in 
machinery for heckling flax and other fibrous materials.” 

913. Joun FREDERICK WIELAND, Glasgow, * Lmprovements in portable ap- 
paratus and materials for cleaning the teeth.” 

915. Howarp Asnron Houpen, Bingley Works, Birmingham, “ Certain 
improvements in carriage lamps and general carriage and harness furni- 
ture and fittings.” 

917. Epwin Maw, Doncaster Iron Works, Yorkshire, ‘‘ An improvement in 
the points of railway crossings.” 

919. RicHaAkD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 

| in treating and bleaching fibrous vegetable substances, and in machinery 

| employed therein.”—A communication from Henri Bouchet. 

| 921. ALFRED Vincent Newron, Chancery-lane, London, “ Improvements in 

i 

| 

| 











Sur. 














repeating fire-arms."”—A communication.— Petitions recorded 2nd April, 
1857. 
°. 


WituiaM Henry Box, East Looe, Cornwall, ‘‘ An improved fish hook.” 





| 025, STEPHEN BARKER, Birmingham, ‘* An improvement or improvements 

| in the manufacture of steel.” 

| 927. Ricuard ARCHIBALD Brooman, Fleet-street, London, ‘* A maclitne for 

| the manufacture of bolts and rivets.”—A communication, 

929. Davip Joy, Leeds, Yorkshire, ** Improvements in steam engines.” 

931. Thomas Crappock, Tachbrook-street, Pimlico, London, * Certain im- 
provements in the steam engine and steam boiler.” 

933. Feuix Maris Bavpoutn, Paris, ** lmprovements in the wires or cons 
ductors of electric telegraphs, and in the machinery for the manufacture 
thereof."”—/'etitions recorded 3rd April, 1857. 

935. JouN Bourn, Billiter-street, London, ‘ The generation and applicas 

| tion of motive power.” 

| 937. Henry Harvey and Rosert Surru, Surrey-street, Strand, London, 
“Improvements in raising sunken ships, other vessels, and all other 
matters and things, from under to the surface of the water, and to pre- 
vent their sinking.” 

939. ELKAN ApLer, New York, and Francis Barser Howrwt, Lebanon, 
Ohio, United States, ‘* Improvements in machines for cleaning knives 
aud other similar articles.” 

941. Joun AustEN, Rue des Martyres, Paris, ‘‘ Certain improvements for 
extracting silk and other textile and vegetable substances from the bark 
and leaves of every description of mulberry trees.” 

943, Apotruk Leciercy, Trith St, Leger, near Valenciennes, France, 
“Certain improvements in sleepers of railways.” 

945. Ricuarp Birkin, jun., aud Tuomas Isaac Birkin, Nottingham, “ Im- 
provements in the manufacture of figured lace.” 

947. Emits Tesretinx, Ghent, Belgium, “* A new system for the application 

| of electricity as moving power.” 

949. WitLiam SuMNER, Preston, Lancashire, “‘ Improvements in machinery 
or apparatus for preparing, slubbing, and roving fibrous materials,” 

951. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* huprovements 
in preserving food.”—A communication from Poe Edouard Lemetteus, 
and Michael Bonidre, Rouen France, 

| 953. James Hanson, Barnes, Surrey, “ Improvements in apparatus for 
consuming gas.” 

955. Joux James Rirrox, Oakenshaw Print Works, near Accrington, Lan- 
cashire, ** A new or improved instrument or apparatus for straining or 
filtering colours.”-- Petitions vecorded 4th April, 1857. 

957. Tuomas MBLLING, Rainhill Iron Works, near Prescott, Lancashire, 
‘Improvements in taps or valves, and in apparatus to prevent the over- 
flowing of, and letting off, the water from baths,” 

059. Grorog ToMuiNson BousrieLy, Loughborough-park, Brixton, Surrey, 
* Improvements in treating india rubber and gutta percha, in order to 
render the same impermeable to illuminating and other gases.”—A 
communication, 

961. SamunL Ciarkk, Albany-street, Regent’s-park, London, ‘ Improve- 
ments in the manufacture of candles and night lights.” 

963, ALFRED Vincent Newton, Chancery-lane, London, * An improvement 
in the construction of smoothing irons,”—A communication, 

965. CHAKLES GoopykaR, Leicester-square, London, “ An improved manu- 
facture of waterproof fabric, applicable as a substitute for leather, 
pranella, embroidered and other ornamental fabrics and stuffs.” 

967, Joun Honxace Tayior, Alma-street, Hoxton, London, ‘* Improvements 
in regulating the flow of fluids.”—/etitions recorded 6th April, 1857. 








Invention Protected for Six Months by the Deposit of a 
} Complete Specification. 
| 983. Jean Francois Vicror LAkNavpeEs, Rue Gabrielle, Montmartre, near 
| Paris, “For the disinfection and deodorisation of aui.... and vegetable 
| substances,’’—Deposited and recorded 8th April, 1857, 
| Patents on which the Stamp Duty of £50 has been Paid, 
| S71. Henry Mryer, Manchester.—Dated 15th April, 1854. 
1916. Frevernick BuONAPARTE ANDERSON, Gravesend, Kent.—Dated 21st 
April, ! ° 
siz. trevenic Barnett, Caroline-street, Bedford-square, London.— Dated 
15th April, 1854. 
| 90. JuLIAN BERNARD, Club Chambers, Regent-street, London,.— Dated 18th 
April, 1854. 
gol. ae LIAN Bexnxarp, Club Chambers, Regent-street, London.— Dated 18th 
April, 1354. 
| 804. Henny Hucks Gines, Bishopsgate-street, London,—A communication 
| from Pedro Gamboni,—Dated 18th April, 1854. 
807. JeaN Francois Feux Cuatuerox, Braghat, France,—Dated 18th 
April, 1854. 
924. Hexky Bernoutit Bartow, Manchester.—A ication,— Dated 
22nd April, 1864. 
| $02, Jouw Row.ey, Camberwell, Surrey.—Dated 18th April, 1854, 
035. Moses Pook, Avenue-road, RKegent’s-park, London,—A communica- 
| tion.—Dated 24th April, 1354. 
| 960. Joserit Banuine, High-strect, Maidstone, Kent.—-Dated 27th April, 
| 41854. 


Notice of Application for Leave to File a Disclaimer and 
Memorandum of Alteration. 
2021. Groror Lowry, “ Improvements in machinery for heckling flax and 
other fibrous materials.”—Dated 7th September, 1855. 


















Notices to Proceed. 

2003. Cnarues JouN Lewsry and Groner Nasmytu, Bucklersbury, London, 
“Improvements in the treatment and application of woods used in the 
construction of casks and such like vessels, and for other purposes.”— 
Petition recorded sth December, W856. 

2913. Joseru Linuie, Manchester, and Artuur Donson, Belfast, Antrim, 
Ireland, “ Improvements in machinery or apparatus to be used in the 
processcs of drying animal, mineral, and vegetable substances,” 

2018, ANN Marnie Mace, Rue des Colonnes, Paris, A new manure for pre- 
venting the vine and other diseases arising from the soil, and for other 
similar purposes,”—-Pelitions vecorded Oth December, 1856, 

2032, Joseru Cuarwix, Birmingham, ‘‘An expanding compensating slide 
for sustaining gas and other lights, also applicable for other similar pur- 
poses.” 

2034. Micnart Burke, Liverpool, “ Improvements in mariners’ compasses 





buckets and valve seats for bilge and other pumps. 


to counteract local attraction,” 
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2940. Wituiam Lunp, Fleet-street, London, ‘‘ An improved ‘ spring-clip’ for 
holding or retaining loose papers and other loose articles.” 

2945. Cuartes Humearey, The Terrace, Camberwell, Surrey, ‘‘ The applica- 
tion and use of paraffine in the manufacture of hair-oils, ointments, and 
plasters for medical purposes.” 

2946. Henry Kino, Frome, Somersetshire, “ Improvements i in machinery 
for thrashing and dressing wheat and other grain.”—Petitions recorded 
11th December, 1856. 

2954. HENRY WIMBALL, Aldermaston, Berkshire, “ Improvements in ma- 
chinery or apparatus for the manufacture of bricks, tiles, pipes, and other 
articles of a similar nature.” 

2055. Joun Cawoop, James Beeson, WILLIAM SitH, and Ricarp Hencu- 
Ley, Derby, ‘‘ Improvements in the valves of steam engines.’ 

2956. James Hanras Heaviey, Walpole, Haldimand, Canada, ‘‘ An im- 
proved mode of manufacturing artificial granite in various forms, and 
planting or vencering the sime with marbie, So as to present an exter jor 
of marble and an interior of stone or granite.’ 

2958. SAMUEL NEWINGTON, Ticehurst, Sussex, ‘‘ Improvements in hand hoes 
and cultivators.” 

2960. Gronor Suerwin, Waterloo-road, Burslem, Staffordshire, ‘* Improve- 
ments in the manufacture of fire-bricks, tiles, crucibles, aud other articles 
when fire-clay is used.” 

2961. Georot TomLInson Bovusrie.y, Sussex-place, Loughborough-road, 

Brixton, Surrey, ‘‘ lmprovements in looms for weaving cut piled fabries 
double.”"—A communication from E rastus B. Bigelow, Boston, United 
States.—Petilions resorded 12th Deve 
2963. Joun Situ, Failsworth, near Manchester, “ Improvements in jac- 
quard machines for weaving.” 

2967. JAMES Wapswortu, Hazlezrove, near Stockport, Cheshire, ‘ Certain 
improvements in heating and v« ntilating apartments, b uildings, and 
ships, and in apparatus applicable to and to be used for such purposes. 
hetitions recorded Voth Decciiber, 1856, 

2070. Joun Grant, Hyde Park-street, London, ‘ Improvements in heating 

or cooking by gas, and in apparatus for effecting the same.” 

2073. AvGUSTK FOURNIER DES Conats, Rue des Trois Pavillons, Paris, 
** Certain improveme — in lamps."—l¢titions recorded 56eh December, 185 6. 

2975. Wiuiam Austin, Upper Portland-place, Wandsworth-road, Surrey, 

‘Improvements in Re or tubes, and in the method of joining and lay- 
ing the same.” 

2980, Freperick WILLIAM Geruanb, Trafalgar-square, London, ‘ Im- 

proved means of obtaining aluminium metal, and the adaptation thereof 

to the manufacture of certain useful articles."—J efitions recorded 16th 


December, W356. 

























2985. Joun Situ, Heywood, Lancashire, ‘ Improvements in machinery 
for pumping.”--Petileon recorded ith December, 856, 
2996. Joun Evce and SAMUEL HAkTLEY, Manchest r, ‘Improvements in 


machinery for moulding.” 

3004. Francots Donny, Ghent, Belgium, 
ture of lamps.”—Pelitions recorded 18th De cember, S50. 

3015. Tuomas Wuire, Sleatord, Lincolnshire, ** A new or improved manu- 
facture of boots, shoes, a other coverings for the feet.’—etitwn 
recorded 2th Decenter, Vk 

3039, JAMES KOBEKTSON nen, “Aln wick, Northumberland, ‘ Improvements 
in window sashes,” 

3044. James Lakk, Bridge Foot 
in kilns for burning materials in the manufs uture of 
cements." —’etilinuns recorded Wid Deceinher, 1856, 

3050. Win LIAM MacNavour, Manchester, ‘* Certain improvements in steam 
engines.” — Petition recorded 24th December, 1856, 

2065. WituiaM IkstaM, Gibraltar Iron Works, Newton Heath, Man- 

chester, ‘‘ Improvements in the construction of railway turntables and 
weighing cranes Petition recorded 26th December, 1856. 

3084 Isaac ATKIN and MARMADUKE MILLER, Nottingham, ** Improvements 
in folding lace, paper, and other fabrics.”"—/'elition recorded 27th December, 
1856 
3092. JE 


*Tmprovements in the manufac- 


“ Timprovements 


» Vauxhall-cross, Surrey, 
lime and other 









hear 


N Lovis CeLestin Le FRANCOIS DE GRAINVILLE, Rue de I’Echiquier, 





*elition recorder 





Paris, ‘* Certain improvements in heating apparatus.”—Z 
80th Decencber, 1856. 
113. Rovent Russen L, Derby, ‘‘ Improvements in stoves and fire-places.”— 





Petition recorded Vth January, 1857. 
557. Moses Haym Picciorto, Crosby-square, London, ‘* Improvements in 
preparing flax, hemp, and other fibrous substances.”"—Setiion recorded 
25th February, 1s 
627. WILLIAM TAYLOR, How Wood, 
in the manufacture of iron and steel.”— Petition 
632. Tuomas Brown, Fenchureh-street, London, ‘ Improvements in cap- 
stans.”"— Petition recorded 4th Maveh, 1857. 

698. WILLIAM CuakLes Day, Strand, ag ‘Improvements in port- 
manteaus.”— Petition reorded 0th » h, 1857. 

746. Geonok Farner, Remery, Riches-court, Lime street, 

portable apparatus for working punkas and Whisks. 

751, Mopest& Anquetin, Paris, ‘ An improved traveller's watch,”—Peti/ions 
recorded U7th Murch, Vi 

$21. JEAN Al EXANDRE ZANELIN, Paris, 
of artificial wines, brandy, and vinegar. 
1857. 

879. Jou HENRY JONNSON, 
in warming and ventilating apartments,’ 
Leasure, Newcastle, Pennsylvania, United States.—J/’'clition 
March, 1857. 

883. Anrowk JosepH Quince, Paris, “ Improvements in apparatus for 

counting, registering, and indicating the distance travelled by vehicles.’ 

889. Georek Lauper and TuoMas IkeLAND, Dunfermline, Fifeshire, N.B., 

“ improvements in the manufacture of brine to “ag used in the manufac- 
ture of salt.” —/'el lions Blst March, Isé 

901. Rongnt ApaM, Paisley, Renfrewshire, N. B., “ Improvements in pre 
paring and finishing threads or yarns.” Pei tion recorded lst April, 18% 

931. Tuomas Crappo kK, Tachbrook-street, Pimlico, ‘ Certain improvements 
in the steam engine and steam boiler.”—/etition recorded 3rd April, 1857. 

945. Richard Binkin, jun., end Tuomas Isaac Binkin, Nottingham, ‘ ln- 
provements in the manufacture of figured lace."—Jctiliwn recorded 4th 
April, 1857. 

959. Groxor Tomiinson Rousrietp, Loughborough-park, Brixton, Surrey, 
“Improvements in treating india rubber and gutta percha, in order to 
render the same impermeable to 1iluminating and other gases.”— A com- 
munication. 

961. SamurL CLARKE, Albany-street, Regent’s-park, London, “ Improve- 
ments in the manufacture of candles and night lights. 

963. ALFRED Vincent Newron, Chancery-lane, London, ‘* An improvement 
in the construction of smoothing irons.”—A communication.—P:fitions 
recorded 6th April, 1857. 

JAN Francois Victor LARNAUDES, Rue Gabrielle Montmartre, Paris, 

“For the disinfection and deodorisation of animal and vegetable sub- 

stances, ”"—J'etition recorded Sth Apr ril, 1387. 





N.b., ‘* Improvements 
ed 38rd March, 1857. 





Renfrewshire, 





London, ‘A 





vi: Improve ments in the fabrication 
"—Petition recorded 24th March, 


Lincoln’s-inn- fle Ids, London, ‘* Improvements 
A communication from Daniel 
BOth 





recorded 


recorded 
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And notice is hereby given, that al all persons having an intevest in oppos- 
ing any one of these app ications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gusclle (and of 
the Journal) in which this notice is issued, 


List of Specifications published during the week ending 
17th April, 1857. 

2064, 11d. ; 2070, 10d. ; 2074, 3d. 

> 2059, 1s. ld. 5 2001, 3d. ; 





2085, 7d. ; 2086, Sd. ; 2087, 
fd 204 4, 10d. ; 
2103, dd. ; 
3 2111, 8d. ; 


2050, 8d. : 
10d. 2088, 10d. 
2005, 9d. 5 
2105, 7d. 
2112, 3d. ; 
2 dd 

























i. 2116, 3d. 








3d. 
; 5 2h 51, 





; 21 id. 3d. 

3d, 3 2148, 3d. 5 dap, 3d. : 2150, — 
» Od.; 2157, iid. 5 3 
- > 2168, 4d, ; 2169, § 

* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-oftice order, 
made payable at the Post-oflice, High Uolborn, to Mr. Bennett Wooderoit, 
Great Seal Patent Oflice. 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents.) 





CLAss 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

2314. Jown Horkins, Lower Oxford-street, Whitechapel, London, ‘ Fur- 
naces.”—Dated Srd October, 1556, 

The objects of this invention are, Firstly, to promote the perfect com- 

bustiog of fuel employed in furnaces, and the gaseous products thereof, 

and thereby to prevent the formation and emission of opaque or car- 


bonaceous smoke; and, Secondly, to prevent the furnace doors from 


becoming heated to an inconvenient degree, and the inventor proposes 
to carry his improvements into effect in the following manner :—He 
constructs the fore or dead plate, or horizontal plate, which is between 
the furnace or feed door and the fire bars, with an aperture or apertures 
therein, so as to allow the atmospheric air which is permitted to enter 














the ash pit to pass through. At the back of the furnace door, and 

attached thereto, is a chamber of a semicircular or other suitable form, 

the same being constructed of iron and perforated with holes, the top 

thereof being constructed of the same material, and perforated in a 

similar manner, and attached by means of hinges so as to be moveable 

from the outside of the furnace by means of any suitable contrivance, 

Upon the furnace door being closed the said chamber is brought into 

such a position as to be immediately over the before mentioned aperture 

or apertures in the fore or dead plate, On the air being allowed to 
enter through such last mentioned aperture or apertures in the fore or 
dead plate, it ascends, and passes into and through the before mentioned 
perforated chamber, when it is directed downwards upon the burning 
fuel which is resting upon the fire bars, by means of a deflecting plate 
fixed at a proper angle to the upper part of thefurnace. Another effect 
of this deflector is to direct the current of air which rushes in upon the 
furnace door being opened for the purpose of feeding and striking 
downwards upon the fuel, and thus preventing it from striking upon or 
affecting the upper portion of the furnace or surface required to be 
heated. In order more effectually to promote the perfect combustion of 
the fuel, and the gaseous products thereof, he places between the back 

end of the fire bars and the bridge a grate or smaller set of boxes at a 

lower level (and constructed so as to be readily removeable), the same 

being fed by the incandescent fucl from the main part of the furnace. 

The bridge is constructed of cast iron, and of such a form as to contain 

a chamber opening at the lower part thereof to the last mentioned fire 

grate. The said chamber being supplied with atmospheric air from the 

ash pit, such air is heated in its passage through the said chamber, and 
then passes through suitable apertures in the upper part of the bridge, 
where it assists in maintaining the combustion of the fuel, and the 
gaseous products thereof, and prevents the formation of opaque or car- 
bonaceous smoke.— Vol proceeded with. 

2325. Coun Farquuarson and WILLIAM GrimsuAw, Mitcham, Surrey, 

* Apparatus for indicati and regulating the pressure of steam iu 
boilers.”— Dated 8rd October, 1856. 

The improved apparatus for regulating and indicating the pressure 
of steam consists of a hollow flexible vessel filled with water or other 
fluid which is subject to the pressure of the steam in the boiler, and 
which thereby exerts a force to distend the flexible vessel. The 
inventors form this vessel of india-rubber or other suitable material 
somewhat in the form of a globe, with a tube stem depending therefrom. 
They enclose this vessel and tube in a metal case fitting closely rourni it 
to prevent accident from bursting. The lower part of the tube is con- 
nected with a bent metal tube which turns upwards, and then proceeds 
thence to the boiler. This bend is always kept full of water. A piston 
or disc rests on the upper part of the globular vessel of sufficient area, 
and to prevent injury to the flexible material, From this piston a stem 
or rod projects upwards through the top of the metal case enclosing the 
globe, which rod is connected with a lever across the top, in a manner 
similar to an ordinary safety valve. The pressure of the steam acting 
to distend the flexible vessel forees up the piston and rod, and so raises 
the lever. This lever is weighted according to the pressure required, the 
weight and lever rest on a suitable stop, and keep the globular vessel in a 
partially collapsed state so long as the pressure of the steam on the piston 
is insufficient to raise it, and the weighted lever keeping it down, but so 
soon as the pressure becomes excessive, and above what is required in the 
boiler, the flexible vessel expands, and forces up the piston, and its 
weighted lever thereby indicating the excess of pressure. In order to 
regulate the pressure in the boiler they connect the lever by suitable rods 
or other means with the damper in the chimney.—Not proceeded with. 

2328. ALFRED VINCENT Newton, Chancery-lane, London, ‘ Supplying 

steam boilers with water.” —A communication.—Dated 4th October, 1856. 

This invention has for its object the preservation of the water of 
steam boilers at an exact and unvarying level, and is applicable to any 
boiler which may be filled by an auxiliary engine. It consists in taking 
the steam by which such auxiliary engine is driven from the steam boiler 
at the exact level at which the water is required to stand in the boiler, 
by which means the steam which enters the pipe is so throttled in its 
way to the auxiliary or feed engine by the water which passes along with 
it as to clog its operation to the extent necessary to preserve the water 
in the boiler at the exact level required, Under certain circumstances 
the steam and water are permitted to pass directly to the feed engine, 
and be worked off together and returned to the water tank, At other 
times the water is separated trom the steam before the latter reaches 
the engine, the water being carried directly to the pumps, and returned 
to the boiler, and the steam alone employed to drive the engine. 

JouNn SILVESTER, Woolwich, Kent, ‘* Application of steam or air in 
the production of motive power.”—Dated 6th October, 1856, 

This invention consists in a novel mode of applying steam or air on 
one end of the piston of steam or air engines, while a vacuum is simul- 
taneously being formed on the other end thereof, for which purpose the 
inventor uses an extra slide valve of peculiar construction, and also 
affixes an air valve at each end of the cylinder. The improved slide 
valve is placed under the present ordinary slide valve, and is so con- 
structed that whilst the piston is at work the valve, by cutting off the 
air, allows a vacuum on the end of the piston opposed to that making 
the forward stroke, or vice versa, It is requisite also to have at least 
one air valve at each end of the cylinder to allow requisite escape to 
maintain the vacuum as in the common marine engine.—.Vot proceeded 
with. 
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23382, 





Ropert Hazarp, Thanet-place, Strand, London, ‘‘ An improved 
paratus for intercepting the smoke and heated gases in its passage from 
boilers, stoves, furnaces, and kilns, to the chimney, and thereby extract- 
ing a portion of its heat, which is made available fur drying aud warmug 
purposes.” — Dated 7th October, 1856. 

This invention consists of an apparatus so formed that the smoke 
and heated gases are distributed through pipes or small apertures so as 
to produce the largest radiating surface with the internal area, For 
this purpose the apparatus consists of a number of tubes, either of iron 
or any other suitable material; the number and size depend on the 
square of the furnace bars, and the space to be warmed. These plates 
are secured at each end to iron plates, having sockets corresponding to 
the number of pipes, with suitable cleansing doors placed conveniently 
for cleansing the interior of the pipes. This apparatus so formed is so 
placed that all the smoke of the tire-place is compelled to travel through 
it, almost giving its heat as it passes before it reaches the chimney for 








escape.— Not proceeded with. 
2356. DanigL FoOxWELL, Manchester, ‘‘ Consuming smoke and economising 
fuel thereby.”—Dated sth October, 1850. 

This invention consists in supplying the furnace with forced or com- 
pressed air, either continuously or at intervals, as may be required, 
instead of the present mode of allowing the air to pass through the fur- 
nace at atmospheric pressure alone. 

2358. Davin Joy and WituiaM Hott, Leeds, ‘ Hydraulic 
engines, and the application thereof to certain useful purposes. 


Sth October, 1856. 
This invention relates to improvements in hydraulic motive power 


engines in which the piston is caused to reciprocate within the cylinder 
by the pressure of water; the use of the pneumatic lever for actuating 
the valves or cocks of hydraulic motive power engines to admit water 
alternately on each side of the piston; and the application of water 
pressure in a small cylinder or cylinders to move the valves of the engine, 
instead of the pneumatic lever aforesaid. And the employment of a 
spring for the same purpose, retarded in its action by the resistance of 
air, or water, or other fluid contained in a suitable reservoir, and per- 
mitted to escape by an adjustable opening, And the application of such 
improved motive power engine to work the bellows of organs, or for 
other similar purposes, And the use of the stop motion actuated by the 
bellows for regulating the supply of water or governing the engine as all 





motive power 
— Dated 


e described. 





such improvements ¢ 


CLass 2.—TRANSPORT. 
wt, Road-making, Steam Vessels, 3fa- 
ng Vessels, Bouts, Carriages, Carts, Har- 





Including Railways and Pl 
chinery, and Fiitings, Sail 
ness, XC. 

08. Vicron Rexavtt, Bordeaux, France, “ Regulating and directing 
~ ted am escaping from the cylinders of locomotive engines.”’"— Dated 2nd 
October, 1856. 

The object of this invention is to give to the engine driver the means 
of directing at pleasure out of the chimney pipe the steam escaping 








the 





from one or both cylinders, thus reducing when required the number of 
escape strokes or puffs which produce the artificial draught. This 
system is one more contrivance placed at the command of the engine 
driver for regulating the consumption of fuel. Reference to the draws 
ings is essential toa full description of the invention. 

2313. MicuaEL Tuomas Crorron, Leeds, Yorkshire, ‘‘ Apparatus for indicat- 
ing and re; gistering the number of persons entering a public vehicle or 
carriage.” ted 2nd October, 1856. 

This invention consists in combining certain novel mechanism into an 
apparatus formed with two dials or faces; one of these dials is covered 
with a sheet of glass, or a solid door of wood, and the apparatus is so 
fixed in the omnibus or other public vehicle as that one dial shall be 
exposed to the persons within the omnibus, ., and presents to view 
different numeral units at three different openings in this dial, whilst 
the other face exhibits other smaller dials for registering tens, hundreds, 
and, if necessary, thousands. In connexion with the above apparatus, 
and inside the same, there are three bells and levers corresponding to 
the different fares charged ; the said levers extend outside the apparatus, 
and it is intended that the conductor of the vehicle to which the indi- 
cating apparatus is attached shall push one or other of such said levers 
inwards each time that a passenger leaves the vehicle, and after he has 
paid his fare. The effect of pushing the lever is to sound a bell, and 
simultaneously to operate upon certain pins in a wheel, by which the 
unit dials are advanced from one numeral figure to the next, and 
adjoining one in regular progressive order, and by these means the 
number of persons who shall have entered a public vehicle, and paid 
fare during a day, or even a week, or a longer or shorter period, shal! be 
registered and indicated by the conductor or servant of the vehicle 
rach time pushing such of the three levers as correspond with the par. 
ticular fare that each passenger shall have paid, thus enabling the pro- 
prietor of the vehicle to ascertain readily the number of persons that 
shall have entered the same, and the amount of fares paid by them, 

above mentioned unit dials are connected with certain 

for registering or indicating hundreds, and 
























Each of the 
toothed wheels 
thousands. 


tens, 
2331. Josern Brerrevey, Liverpool, ‘‘ Manufacture of iron for knees for 
ships and other purposes.”— Dated October 4th, 1856, 

This invention consists in making double tapered bars of iron by 
means of rollers of equal or unequal sizes, the forms of the double 
tapered bar being cut thereon. To obtain this double tapered bar the 
inventor passes iron between the eidest part of the rollers, causing them 
to revolve one and a half or more times, preducing thereby a succession 
of inclined planes in one bar, which, being cut or sawed through at the 
thinnest part, form double tapered shapes of iron from which knees suit- 
able for ships or other purposes can be made by bending the bar at the 
thickest part.— Not proceeded with. 
Taunton, U.S. 
ays and in the 


urch-street, Lon- 
of railway car- 





and Gracech 


running 


2339. Thomas Briags Smith, 
don, * Permanent way of railv 
riayes.”—Dated 7th October, 18 

7 his invention consists in combi ining with the track now used another 
res shall slide after the manner of sleds. 
in var by forming the rai 











track upon which the carriz 
This combination may be made 
with the two tracks, or by using two distinct sets o ils, constructed tl 
one for the wheel track and the other for the sliding track, whether the 
set consists of one or more tracks, Also in placing the carriages upon 
runners like sleds. Also in the application of composition or amalgams 
to form the surface of the sliding track and the surface of the runners 
so that by the mediation of water, or other 
all be made to offer the least friction 
over the track.— Not proceeded with. 





3 WAYS, 









in contact with the track, 
suitable lubricator, the surfaces s 
in the passage of the said carri 
Peter Warp, Liverpool, 
ships.” — Dated Sth October, 

The patentee prepares an earthy soap in the following manner. He 
makes an alkaline soap in the ordinary way, which is well understood, 
from a caustic lye, fatty matter, and resin. When the soap has been 
finished he draws off the spent lyes from the soap pan, and pumps into 
the pan as much solution of lime (chloride of calcium) at about 30° of 
Twaddle’s hydrometer as will decompose the alkaline soap; after being 
well boiled the alkaline soap will be found to have been all decomposed. 
The earthy soap thus formed he transfers from the soap pan to an iron 
pan with a fire beneath, where it is boiled or heated until the whole of 
the water has been separated. He then adds trom 15 lb. to 20 1b. of 
oxide of copper previously dissolved in about 40 1b, of resin to each ewt. 
of earthy soap, and boils them well together. Or, in place of oxide of 
copper, metallic copper or other combinations of copper or other poisonous 
metal may be added to the earthy soap, but he prefers to use oxide of 
in applying this earthy soap as a coating to the bottoms of 
cessary to heat it, and also to reduce its 
or oil, so that it may be laid on with 
salts of barium, 








2359. “*Composition for coating the bottoms of 








copper. 
iron or wooden ships it is ne 
consistence with some fatty matter 
ease with a brush. In place of the salt of calcium, 
strontium, magnesium, or alumina may be used, 


CLass 3.—FABRICS 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dr g Fabrics, &e. 
CHARLES Burton, Regent-street, ‘* Machinery for washing and cleans- 
sand clothes "—Dated 9th October, 1856. 

A cylinder is mounted on axes or necks on the ends, the axes at one 
end being somewhat out of the centre, in order to produce an eccentric 
motion. The interior surface of this roller is formed into longitudinal 
grooves or ribs, the ribs being by preference of a curved form. On the 
interior of this cylinder is a roller of less diameter than the cylinder, and 
the external surface of this roller is formed with grooves or ribs longi- 
tudinally, corresponding to those on the interior of the cylinder. The 
cylinder is formed with doors which close fluid tight. The roller at all 
times rests by its weight on the part of the cylinder which is for the 
time being below its axes of rotation, and the fabries or clothes pass 
between the grooved or ribbed surfaces of the interior of the cylinder 
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ing fabri 

















and exterior of the roller. 
2368. Wrut1aM Natrne, Aberdalgic, near Perth, ‘* Machinery for preparing 
flax, tow, and other fibrous substances,”"—Dated 9th October, 1856. 
This invention consists in doing away with all star wheels, pitched 
chains, and spirals or screws which have been and still are used in 
giving motion to the gill bars or fallers in the preparation of materials 
requiring the use of gills, and in addition to this, whether gills are used 
or not. When the machine is used for roving, the patentee does away 
with the greater part of the machinery now used to equalise or regulate 
apparatus he uses for putting 








the motion of the spindles, unless the 
twist on the rove may be called spindles. The first thing he aceom- 
plishes by giving motion to the failers, by means of wipers, either 
operating directly on the fallers, or operating through the interventioa 
of rocking shafts and levers, which latter mode he finds to be better 
than the former; thus in what may be called the bends, as they fill the 
place of that portion of the framing of a preparing machine at present 
called bends, he makes an opening of such a shape as the course in 
which he intends the fallers to move; this is generally a parallelogram, 
although it may vary from this shape. The side of this opening is the 
length of what is called the reach, or such as to hold one faller more 
than the number in contact with the stuff at one time; the length of 
the end of the opening is the thickness or depth of a faller more than 
the distance they fall, or rather are let down through. The forward 
motion is given to the fallers by a wiper, which is the involute of a 
There are other combinations in the invention, but these cannot 


circle, 
be described without reference to the drawings. 

2378. FREDERICK ALBERT Gatty, Accrington, Lancashire, ‘* Dyeing.”— 
Dated 10th October, 1856. 


This invention consists in the use of nitrate of soda, sulphate of soda 
chloride of sodium, sulphate of magnesia, sulphate of lime, and chloride 
of calcium, in dyeing cotton with logwood, quercitron, bark, sapan wood, 
peach wood, lima wood, and other dye woods of the same description. 
Nand James Faikuvrst, Blackburn, “ Ap- 


WILLIAM HINDLE ASHBURN 
bstances for 


tus used in the preparation of cotton or other fibrous sul 
Da ated llth October, 185 
officer has not granted protection for this invention. —oé 
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The 
proceeded with. 

2394. Witiram and Jacos Topp, Heywood, Lancashire, ‘‘ Power looms for 
weaving.”’—Dated 13th October, 155. 

These improvements relate, First, to that part of the power looms 


law 


known as the tappet shaft, and used for actuating the tappets which 
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give motion to the healds, and consists in a novel method of driving such 
shaft, which is eccomplished by means of a second shaft to which a 
rocking or reciprocating motion is imparted, and at each end of which 
shaft is a small pulley or drum, to which is attached an endless band or 
strap of metal, leather, or other suitable material; the strap also passes 
round, and is attached to a loose pulley upon the tappet shaft. This 
pulley has upon the interior surface of its rim a spring, pressing upon a 
pawl or catch, which acts against a plate secured upon the tappet shaft, 
and having two or more ratchets or teeth formed on its periphery; by 
this arrangement when a rocking motion is given to the pulleys at the 
end of the rocking shatt it will be imparted to the loose pulleys, which 
will cause the pawl to force round the ratchet, and give an intermittent 
motion to the tappet shaft as required. This arrangement is applied at 
each end of the loom, and both driven in the same direction by the 
straps being one open and the other crossed, or by an arrangement of 
driving wheels, as the pawls are required to force the ratchets alternately 
The motion given to the yarn bearer for ensuring the equal tension of 
the yarn is also actuated from the rocking shait, by means of an eccentric 
in connexion with, and through the medium of a suitable arrangement 
of levers. The second part of this invention relates to the rocking or 
oscillating shaft above-mentioned, and consists in imparting to the said 
shaft an uniform reciprocating motion, through the medium of which a 
positive dwell is given to the healds. This motion is effected by means 
of a lever or arm indirectly connected with the crank shaft (from which 
it receives motion) by an arrangement of levers. One end of this rod 
or lever is secured to the framing, the other being enlarged to the 
required size, so as to form a segment of a circle. About the centre of 
this segment is formed the required number of teeth, leaving the two 
sides of the segment a plain surface; gearing into these teeth are the 
corresponding teeth of a disc fixed upon the rocking shaft, the remain- 
ing portion of such disc having a plain surface like the segment. 
Supposing motion to be given to arm, the teeth thereupon would turn 
the toothed disc until the plain surfaces came into contact, which would 
cause a dwell; if, now, the arm moves back as the crank revolves, a 
plate secured upon the said arm will fit into a corresponding recess in 
the toothed pinion, and bring the teeth again into gear, and so on at 
every upward and downward motion of the crank, thus causing the 
required oscillating or reciprocating motion of the shaft, and positive 
dwell of the healds whilst the shed is open, 

2400. Ricnarp Sumner, Droylesden, Lancashire, “ Power looms for 
weaving.” —Dated l4th October, 1856, 

This invention is designed for the purpose of producing or forming 
patterns, figures, or devices upon a fabric during the process of weaving, 
and consists in a novel arrangement and application of mechanism for 
effecting the same by self-acting means, At any convenient part of the 
loom, near the cloth roller or beam, is situated a pawl and raichet wheel 
carrying a change wheel, which is capable of alteration according to the 
pattern required, or quantity of fabric to be taken up at each movement 
of the pawl. This wheel imparts motion through a train of wheels 
to the cloth roller or beam, by which means the fabric is wound 
thereon or taken up, the pawl working the ratchet wheel receives motion 
from the vibration of the ordinary stay, and is also in connexion with a 
similar train of wheels and arrangement of mechanism at the opposite 
end of the loom through a coarser or finer quality of pitch of wheels, 
&c., and so applied that when the apparatus at one side of the loom is 
moving the beam to take up, the pawl at the opposite side is lifted from 
the ratchet wheel, and consequently caused to operate. The two sides 
having been regulated as to the size of change and other wheels, and 
the slay set in motion, the ratchet and other wheels will commence to 
take up the fabric at a rate varying according to the size of the change 
wheel and throw off the pawl of the ratchet wheel, and the required 
number of picks will be made at the various distances apart to produce 
or form the pattern, When the design requires fewer or greater 
number of picks to be made, the apparatus on the opposite side of the 
loom is brought into operation, either by an arrangement of jacquard 
apparatus, moveable shuttle boxes, or pattern wheel, by which means a 
grcater or fewer number of picks constituting the figure or design will 
be made to form any pattern upon the fabric for which the apparatus 
may have been previously arranged. 





2411. Arcnipatp Turnen, and Luxx Trenen, Leicestershire, “ Elastic 
fabrics.”"—Dated 15th October, 1856. 

This invention, of an improved manufacture of elastic fabrics, consists 
in combining stands of india-rubber and woven fabric together by means 
of stitching or sewing with threads or yarns, so that the several parts 
may be securely connected together, and impioved elastic fabrics be 
thereby produced, and which fabrics may be employed for various 
purposes, such as in the manufacture of braces, garters, the gussets or 
other parts of stays, boots and shoes, and other garments. In our im- 
proved manufacture of elastic fabrics the india-rubber strands are 
arranged longitudinally side by side, and are covered on one side by a 
fabric which may be composed of silk, or satin, or any other material 
which will form the face of the fabric, and on the other side with a 
fabric of cotton, such as twilled calico, or other cheap fabric or silk if 
required ; the india-rubber strands being between the two woven fabrics. 
The materials being thus arranged are then sewed or stitched together 
by means of threads or yarns which are passed through the two woven 
fabrics between the elastic strands, and are secured therein by means of 
cross threads, or in any other convenient way that will hold the first 
threads securely. These threads or yarns are worked by means of sets 
of needles somewhat similar to knitting needles, but mounted in a bar or 
bars which are actuated by suitable mechanism to produce the same 
motion as those of ordinary sewing or stitching machines to which the 
operation may be compared, except that in sewing machines only one 
vertical needle and thread is employed, as only one row of stitches is 
required, whereas in our machinery a series of necdles arranged in one 
line, and all moved at once are employed, as in knitting machinery, so 
as to produce several parallel rows of stitches simultaneously. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &e. 

2366. Grorce Haven Cottam and Hexry Ricuarp Cottam, St. Pancras 
Iron Works, Old St. Pancras-road, ‘* Manufacture of iron hurdles.”— 
Dated 9th October, 1856. 

The horizontal rods or bars of hurdles are formed with shoulders, 
collars, or enlargements which (in putting the parts of a hurdle 
together) come against the uprights, and give stability to the hurdle 
when finished. Each horizontal rod or bar is made with two collars, 
shoulders, or enlargements, the one to come against one of the outer 
uprights of a hurdle, the other against the middle or central upright, 
and by alternating the positions of such collars, shoulders, or enlarge- 
ments in respect to the outer uprights great stability is obtained. In 
making the teet of hurdles the projecting portions, ia place of being 
welded to the uprights, and in place of passing through them, are fixed 
to the uprights by means of angular pieces rivetted tothe uprights and 
to the projecting pieces. The outer foot or spike may be formed in one 
piece with the projecting part, or it may be fixed thereto in like manner 
to that in which the projecting piece is fixed to the upright or other- 
wise. 

2389. GroncE WILLIAM VARNELL,' Royal Veterinary College, Camden Town, 
“ Mounting troughs, mangers, and apparatus used for feeding horses and 
other animals.”—Dated 11th October, 1850. 

When for the stall of the stable, the manger, the hay rack, and the 
water vessel are formed with, or affixed to, the back of a short partition 
formed at the end of a stall, in such manner that the partition, being 
capable of moving to and fro, and inclining forwards on its bottom or 
lower edge, will bring with it the manger rack and vessel into the stall 
of the stable beyond the upper part of the partition, so as to be acces- 
sible to the horse, and admit of the horse feeding or drinking; but 
when the lower or short part of the partition is brought into an up- 
right position, the manger rack and vessel will be behind the partition 
which is formed at the head of the stable, and the partition or head of 
the stall becomes flush, by which means the manger rack and vessel are 
not accessible to the horse, excepting at such intervals as may be fixed 
for feeding, thus tending to prevent the habit of crib biting being 
acquired. In like manner can the troughs or vessels, or apparatus for 
feeding cows, pigs, and other animals be mounted. 

2412, Joun Pater, Stockton-on-Tees, Durham, ‘Machinery for separat- 


ing different kinds of qualities of seed and grain from each other.”— 
Dated 15th October, 1856. 

The inventor proposes to apply to the well known cylindrical screen 
longitudinal partitions, formed of wire-work or pierced metal, and 
extending from the axle to the periphery, or near the periphery of the 
cylinder. The use of these partitions is to distribute the grain (as it is 
fed into the cylinder from a shute connected or not with winnowing 
apparatus) over the inner periphery of the screen, and thus to bring 
into simultaneous action a more extended riddling or separating surface 
than is at present available in the ordinary cylindrical screen.— Not pro- 
ceeded with. 


Cass 5.—BUILDING. 

Tucluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, l aint, House Fittings, Warming, Ventilating, §c. 
2372. James SauL Henpy, Essex-street, Strand, London, “ Fire stoves or 

grates used for domestic purposes.”—Dated 9th October, 1856. 

In the improved stove or grate the opening for the passage of the pro- 
ducts of combustion is formed in the back of the stove close down to the 
fire. This opening enters into a small flue chamber about the size of 
an ordinary chimney. It is formed of the metal of the stove, and has a 
contracted escape at the top, which is carried up to about the level of the 
top of the stove. The back part of the fire receptacle is placed at an 
angle somtwhat approaching 45°, and recedes behind the general back 
of stove towards the back of 





the metal flue before mentioned, and 
the air passages through the bars of the bottom are formed close to the 
inclined back, the air entering which is free to take the direction of the 
inclined back towards the flue, and thereby to keep the back part of the 
fire in an incandescent state. The flame and gases entering the flue in 
the back of the stove combine with air in that space, and produce com- 
bustion, and, the passage therefrom being contracted as before men- 
tioned, the combustion produces considerable draught. The heat 
produced by the combustion of the smoke in the flue space of the stove 
passes through and radiates from the metal of the stove in front, and 
also produces a powerful draught in the chimney. To prevent down 
draughts a plate of metal or other suitable material is placed imme 

diately over the contracted escape of the flue in the stove; it is placed a 
sufficient height to permit the passage of smoke. Any current of air 
descending the chimney is prevented passing directly down the stove 
flue, and is diverted into a considerable space behind the whole area of 
the stove in which it mingles with the products of combustion, becomes 
rarified, and again descends the chimney. 





Ciass 6.—FIRE-ARMS. 

Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 

ments of War or for Defence, Gun Carriages, Se. 

2377. Wittiam Jounson, Lincoln’s-inn-fields, London, * Manufacture of 
fulminating powder.”—A communication from J. Devalo.—Dated 10th 
October, 1556. 

This invention consists in the employment of amorphous phos- 
phorus, mixed in suitable proportions, either with salt of lead, baryta, 
strontium, soda, potass, tin, or zinc. The proportions may be varied, 
more or less, but the following have been found to answer perfectly, 
viz., amorphous phosphorus, 83 parts; nitrate of lead (fcr example), 
917. The several salts referred to, mixed with the fulmi: ates of gold, 
silver, mereury, and other known fulminates, will also afford a good 
result.— Not proceeded with. 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Xe. 

2370. Joux Suaw and Epwin Suaw, Glossop, * Pianofortes, organs, har- 
moniums, and other similar keyed musical instruments.”—Dated 9th 

October, 1856. 

The object of this invention is to procure two different and distinct 
sounds, a flat and a sharp, by the touch or pressure of each of the 
black or semitone keys of pianofortes, organs, harmoniums, &c, The 
invention consists in the application, employment, or use of certain 
suitable mechanism adapted to effect the above purpose, which 
mechanism (when the improvement is applied to harmoniums or other 
like instruments) consists of an ar 





gement of levers, in connexion with 
a horizontal rod or rods, upon which are secured certain stops or 
fingers which are brought down upon, or underneath if preferred, the 
tongues or reeds of either the sharps or flats when not required to 
sound, by means of a pedal or other projection actuated by the knees, 
hands, or fect. When applied to pianofortes this combination of rods 
and stops are not employed, as the hammers in such instruments are 
caused to move so as to strike the extra strings by an arrangement of 
the ordinary pedal motion; or the like result may be obtained by other 
equivalent means by which all the black or semitone keys can be put in 
connexion with either of the two pipes, reeds, or strings aforesaid, so 
that at pleasure, by the movement of a pedal, &c., all the black or semi- 
tone keys may be made to elicit flats or all sharps. 

2405. Tuomas ALLEN, Clifton, Bristol, ‘‘ Manufacture of iron and other 
metallic bedsteads.”—Dated 14th October, 1856. 

This invention consists of forming castings or metal corner pieces 
suitable for receiving tubular side foot and head rails, and also tubular 
uprights or ports, For these purposes cach of the corner pieces is formed 
in one piece, having two vertical projections and two horizontal projec- 
tions at right angles to each other, The lower vertical projection enters 
and fits the tube which is to form a leg or lower part of an upright or 
pillar, and the other vertical projection enters and fits the end of the 
tube which is to form the upper part of a post or pillar. The 
horizontal projections receive and fit into the tubes which are respec- 
tively to form a side rail and a head or foot rail. Each of the projec- 
tions is formed with an enlargement or collar against which the end of 
the tube comes, and the several tubes, when slid on to the projections, 
are fixed there by pins, screws, or suitable instruments. 











2408. Epywarp HALLEN, Cornwaill-road, Lambeth, ‘‘ Construction of chairs, 
sofas, bedsteads, and similar articles of furniture to sit or recline upon” 
—Dated 15th October, 1856. 

The First part of this invention of making iron chairs and stools to 
fold up into a small compass, whereby great economy of room is effected, 
consists of two sides and an end of a rectangular frame joined to another 
of a similar form by suitable axes, so that when opened they cross cach 
other, and support the seat and back of a chair, or the seat only when 
made for a stool. The improved seat and back of a chair are hinged to 
the upper part of the sides of one of these frames, and the seat has fixed 
under its front a hook at one corner and a staple at the other corner, 
which hook fits over one returned end of the front support, and the 
staple fits over the other returned end of the same support, which hook 
and staple form stops to keep the supports from spreading out. The 
back of the chair is supported by returned ends at the upper end of the 
back support, which being above the axes on which the chair back 
hinges, is in the most favourable position for its support. When a stool 
is made the last mentioned returned ends are not requisite. These seats 
and backs are filled in with cane work (for the application of which 
material to iron frames a patent was granted to the patentee in 1854, 
No. 1708), or with willow work or cordage of suitable materials of 
various colours. The Second part of the invention consists in making 
bedsteads to fold up so as to make a chair or sofa with a back or with or 
without elbows. ‘The Third part of the invention consists in making 
the backs of chairs to recline at different angles with the seat, and in 
constructing the elbows of chairs in such a manner that they shall assist 
in keeping the backs of chairs of different inclinations. The Fourth part 
of the invention consists in making bedsteads to pack up in a small com- 
pass for convenience in travelling or other purposes, The Fifth part of 
the inventions consists in applying willow work or cording of suitable 
materials or various colours to iron frames of chairs or other furniture 
to sit or recline on. For this purpose, in applying willow work, holes 
are made in the iron frames through which a seating of cane or other 
suitable material is laced, which serves as a seating for the willow work 
to reston. The willow work is then platted ovcr the sides of the frame, 
in a similar manner as that adopted in applying willow work of various 
colours and designs to wooden chairs. Or the willow work is used alone 
platted over the sides of the frame, and as now used in wooden chairs, 
but without the caning underneath. The second, thirg, and fourth part 
of the inventions cannot be described completely without reference to 








the drawings. 





CxLass 8.—GAS.—None. 
CLass 9,—ELECTRICITY.—None. 





CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
- Vieror Aynrit, Paris, “‘ Improvements in the manufacture of iron and 
steel, and in the construction of furnaces to be employed therein, also im 


the obtaining of a certain agent employed in such manufacture.”—Dated 
Gth October, 1856. 


2337. 





This invention consists in effecting the reduction and smelting of iron 
ore in blast furnaces by means of currents or blasts of oxygen in a pure 
and electrified state, or state of ozone, or in the incipient, or the most 
oxydating or condensed condition (instead of atmospheric air), and in 
refining the crude or cast iron, and converting it into steel and malleable 
iron while stillin the blast furnace itself, and in a liquid state, by means 
of blasts or currents of oxygen in a pure and electrified state, or state of 
ozone, or in the incipient or the most oxydating or condensed condition 
without adding tuel. Also in improvements in the construction of blast 
furnaces in order to adapt them for the above improvements, and in a 
method of obtaining the oxygen in the state required for the invention, 
The furnaces are constructed in such manner that they may retain the 
gases for a considerable time, and that the draft may be diminished. 
The form of the furnace in that part in which reduction is effected is 
such that the exposure of the ore to contact with oxide of carbon may 
be direct and protracted. The hearth or melting chamber is formed of 
oolithic limestone, and the height of the furnace is considerably reduced, 
to give it an egg-shaped form in its vertical section, from the upper 
tuyéres to the mouth, its greatest circumference or swell being about 
half way between the top of the hearth and the mouth, Two or more 
tuyéres for the admission of the blast for the reduction of the ore open 
into the hearth near the top. Below these tuyéres in the lower part at 
the bottom of the hearth two or more other tuyéres open for the admis- 
sion of the blasts for the refining, decarbonising, and conversion of the 
crude metal into steel and malleable iron. The under side or part of 
the oxydating tuyéres where they open into the hearth, and also the 
bottom of the hearth, are constructed in such manner that they present 
parabolic curves, When the reduction of the ore is to be effected, 
blasts of oxygen in a pure and electrified state, or in a state of ozone, or 
in an incipient or the most oxidating condition, are injected or forced 
through the upper tuyéres. When itis desired to proceed to the con- 
version of the crude iron into steel or malleable iron, these upper tuyéres 
are closed, the slags removed, and blasts or currents of oxygen in a pure 
and electrified state, or in a state of ozone, or in an _ incipient 
or the most oxidating condition, are forced in through the lower 
tuyéres. These blasts agitate or heave up the crude metal; 
oxide of carbon is liberated, carbonic acid produced, and the casting is 
wholly or partially decarbonised and converted into steel or malleable 
iron, To obtain oxygen in the state required, various methods may be 
adopted; one method is to separate the oxygen from the nitrogen in 
atmospheric air by fans constructed on the difference of the relative 
density between the two gases; or oxygen may be obtained by evaporat- 
ing water by means of the waste gases from the furnace, and conducting 
the steam into a receiver in which the valves of the blowing machine 
open, or by alternately oxidising and de-oxidising caustic baryta. But 
the method preferred, and which forms part of this invention, is to 
collect the carbonic acid (or carbonic acid gas) which escapes from the 
mouth of the furnace, and heat it with potassium, whereby is obtained 
oxygen in whatmay be termed its incipient state, which is well adapted 
for the purpose. The metal is hammered for the better expulsion of 
gases and foreign matters that may be contained therein, and left to 
cool before converting it into bars, Blast furnaces constructed in the 
manner before described may be employed in the manufacture of iron 
and steel when oxygen, not in the state mentioned, or when any other 
agent, is used for the reduction of the ore, or for its conversion into steel 
or malleable iron, Crude metal is also converted into malleable iron 
and steel while in a liquid state in the blast furnace itself, by means of 
blasts or currents of atmospheric air forced into such furnace, and the 
ore is reduced and cast iron converted into malleable iron and steel in 
the blast furnace by injecting together with the blasts of atmospheric 
air, a mixture of clay, chloride of sodium, and peroxide of manganese in 
a state of powder.— Not proceeded with, 


2310. OaieTnorPr Waxenin Barratt, Birmingham, “ Dyeing or staining 
and ornamenting of articles of pearl, bone, and vegetable ivory.”—Dated 
7th Oetober, 1556. 

This invention relates to a mode of imparting a permanent dye or 
colour to articles composed of pearl, bone, or vegetable ivory. To this 
end, instead of using vegetable dyes, as heretofore generally employed, 
the patentee obtains the required tints from solutions of the metals, and 
the salts and oxides of the metals. The chemical qualities of the 
metallic solutions he so modifies as to insure the setting up of a 
chemical action when the substance to be dyed is immersed in the liquid, 
and the displacement of an ingredient of that substance by the metal or 
metallic compound. Thus, for example, when he desires to stain pearl 
of a green colour, he takes a solution of sulphate of copper, and (accord- 
ing to the depth of colour required) some bichromate of potash. The 
presence of this substance in the solution will set up the requisite 
chemical action, and ensure the deposit of the metallic salt in the body of 
the pearl, thus imparting the green tint desired without obscuring the 
pearly lustre. To obtain a scarlet colour he uses iodide of mercury, for 
crimson chromate of silver, for greens and blues salts of copper; and so 
on, taking care in all cases to provide such chemical affinities as will 
ensure the desired chemical action as above indicated, He also proposes 
to ornament buttons and other articles by applying several colours 
thereto. To this end he first stains them one colour, and then cuts 
away or otherwise removes the colour in parts. He then applies another 
colour, and so on, or he leaves the pearl unstained in parts of the button 
or other article which will then show green and pearl, crimson and 
pearl, or any other combination of colours that may be desired. 

2341. Wittiam Nevemian Parsson, Southwark-bridge-road, Surrey, 
* Rotary sawing machine.”—Dated 7th October, 1856. 

This invention relates to a novel arrangement of machinery whereby, 
with the aid of a circular saw, timber of nearly the same diameter as 
the saw may be cut across with facility. The patentee claims giving a 
compound traverse motion to circular saws, Reference to the drawings 
is essential to a description of the machine. 

2343. James Hinks, Birmingham, ‘ Manufacture of metal boxes.”—Dated 
7th October, 1856. 

This invention consists in the manufacture of metal boxes in which 
the body of the box an¢ the grooves in which the ends are fixed, and 
also those in which the lid slides, are made of one piece of sheet metal, 

2344. See Class 7. 

2345. WILLIAM WILKINSON, Nottingham, “ Improvements in ornamenting 
glass, and in the preparation of the materials employed therein,”—Dated 
7th October, 1856, 

This invention consists, Firstly, in interposing figured designs, pictures, 
prints, lace, and other textile fabrics and ornamental and other devices, 
which are rendered transparent in the manner hereinafter described or 
not, according to the material, between two sheets or plates or surfaces of 
glass, whereby the device may be apparent on the face of either plate. 
Secondly, in rendering engravings, prints, and other designs upon paper 
transparent, by first soaking the paper in linseed or other suitable oil, 
or other oleaginous matter, then drying it, and immersing it in turpen- 
tine or spirit; or the same design is printed on both sides of a sheet of 
paper, and in that state placed between two sheets or surfaces of glass. 
Having two surfaces of glass properly prepared, a print made transparent, 
or painted upon both sides of a sheet of paper, is taken, and, by means of a 
transparent cement, is caused to adhere to one of the surfaces, and rolled 
smooth and even thereon, Then at the edge of the glass is cemented a 
narrow strip of tape, ribbon, or ether suitable material, and the remain- 
ing plate or piece of glass is applied thereon, and the two plates or pieces 
of glass are finally further secured by india-rubber, gutta percha, or a thin 
metal clamp or frame; or union is caused between the edges of the plates 
by melting the same by means of a blow-pipe. In order to add to or in- 
crease the effect of the printed design, there is placed, at the back of 
one of the sheets or pieces of glass, a glass case containing water. This 
case may be formed in a piece with one of the sheets of glass, orna- 
mented as aforesaid; or it may be formed separately, and be applied 
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thereto. Thirdly, in the application of prints and engravings made 
transp: t, as af id, to the inside of glass globes and shades. 
Fourthly, in cementing a piece of paper made transparent by oil and 
turpentine, as above-mentioned, upon a piece or sheet of glass; then 
printing a design upon it in a lithographic or other suitable press, in 
applying thereon another plate of glass, and in sealing the two plates as 
before mentioned. Fifthly, bottles and other vessels of capacity are 
formed of two thicknesess of glass, and any device is interposed between 
the two thicknesses. In order to add to the effect, the outer surface 
of the outside is formed plain, and any desired device or ornament is 
pressed or cut on the inner surface of the outside coat, or on the outer 
surface of the inner coat, whereby both the inside and outside of the 
bottle will be smooth, and thus be easily cleaned, and offer no inequali- 
ties of surface to catch dust, &c. 

2348. Guonos Fi Wis0n, Bel ty 

resin oil,”—Dated 7th October, 1856, 

This invention consists in first subjecting the resin to a process of 
distillation, with the atmosphere being excluded, and then to apply the 
resin so obtained in the manufacture of resin oil, by which very pure 
resin oil is obtained. 

2351. James Cniosso, Camden-town, London, *‘ An apparatus for damping 

| and affixing adhesive stamps and labels,”—Dated sth October, 1856. 

: This invention consists in causing a rectangular box or chamber fitted 
with a metallic sliding plate and handle, between which a reacting coil 
spring works, to be fitted with stamps or labels arranged perpendicularly 
within the said box, with their adhesive surfaces downwards, in order to 
be readily moistened by means of the damping apparatus, and retained 
in their position by a small projecting lip or flange, so that when 
moistened, or pressed, or stamped upon the paper, or otherwise, to 
which it may be desirable to attach them, the whole may be withdrawn 
and deposited singly by the simple operation of damping and stamping ; 
employing for the purpose of damping an apparatus of convenient form 
for holding water, in the centre of which is placed a tube supplied with 
sponge, by the capillary action of which the water is caused to ascend 
and saturate a layer of felt, wash leather, or other suitable soft material 
laid or stretched over an aperture in the cover or lid of the apparatus, 
and upon which the stamping apparatus is to be pressed for the purpose 
of supplying the label with moisture as aforesaid. 

2352. Francis WuitTeueaD, Crayford, Kent, ‘A method of and apparatus 
for producing devices in or on wood, leather, and other similar surfaces, 
whether for ornamenting the same, or for the production of printing and 
embossing surfaces therefrom.”— Dated 8th October, 1856. 

This invention consists in the employment of an apparatus holding a 
tool or tools, made hot by gas (or otherwise) supplied to and round it, 
worked and directed by band over a wooden or other suitable block to be 
ornamented, or from which the printing or embossing surfaces are to be 
produced after the pattern has been sunk by the hot tool in the block. The 
apparatus for heating, holding, and directing the tool consists of an up- 

| right holder, through which the forefinger is inserted, and from which 

' the rest of the apparatus is suspended, in such a manner that the tool 

may be rotated or moved about it by the remaining fingers and thumb, 

At the bottom of the apparatus the tool itself, or the metal containing it, 

} is surrounded by one or more gas rings, jets, or burners supplied through a 

flexible tube. The burners, like the holder, do not revolve. Between 
the burners and the collar, connected to the apparatus just below the 
holder, and on which the fingers and thumb rest to work the tool, are 
guards to keep the hand cool, and certain contrivances for regulating the 

: depth to which the tool may be pressed into the block, and spring ar- 

i rangements for retaining the tool in its seat, whereby also it may be 
released from the apparatus, and ehanged when required according to 
the pattern to be produced on the block, mould, or surface upon which it 
is made to operate. In some cases the apparatus is modified by fitting it 
with a spring to bring up the tool after having been depressed into or 
upon the block, and mounted upon a rod plate frame free to be moved 
over a fixed block. This arrangement will be found very advantageous, 
especially where a series of lines or shapes in the same direction have to 
be produced. In the foregoing description gas is supposed to be the 
heating medium, but should any other be applied, then modifications 
must be made on the heating part of the apparatus to fit it to the medium 
employed. 

2353. Epmunp Atrrep Ponytirex, Shoe-lane, London, and Groragr Henry 
Oaston, Greenwich, Kent, “Manufacture of tartaric and citric acids.”— 
Dated 8th October, 1856, 

The inventors decompose the tartars of argols in the ordinary way by 
means of carbonate of lime or sulphuret of barium, or any other method 
by means of which an insoluble salt of tartaric acid is obtained, and after 
the tartaric acid has been freed from the base with which it has been 
combined they add to it sufficient sulphuret of barium to neutralise any 
excess of sulphuric acid present, and they then add sufficient chloride of 
barium to d pose any sulph of lime that was originally present in 
the argols or tartars, or has been formed or dissolved during the before 
mentioned processes. For citric acid, after adding chalk to the lime 
juice and decomposing the citrate of lime so produced with sulphuric 
acid, the inventors treat the solutions of citric acid as before described 
with reference to tartaric acid.— Not proceeded with. 

2355. Joun Luieu, Manchester, “The use or application of a certain sub- 
stance or subst in the facture of paper for stiffening and sizing 
the same,.”-~Dated 8th October, 1856. 

The inventor proposes to use silicate of soda and silicate of potash, 
either alone or in combination with other thickening or sizing sub- 
stances, and to use the same mixed with the pulp in the process of the 
manufacture of paper, or after the manufacture, for the purpose of sizing 
or glazing it.— Not proceeded with. 

2357. Tuomas Duopacs, jun., Blackburn, Lancaster, ‘ Lubricator,”—Dated 
Sth October, 1856, 

This invention consists in employing a vessel of any convenient size or 
material and shape, in the inside of which is placed a tube with a trough 
or mouth at the top of it, the said tube passing through the vessel to the 
shaft to be oiled or lubricated, The patentee passes a shatt horizontally 
through the vessel with a wharve or pulley outside, which, w.th the shatt, 
may be turned by any suitable means. ‘This shaft or another shaft 
driven by a pinion and wheel, or worm and wheel, from the tirst men- 
tioned shaft, is furnished with a groove or flanges, between which he 
places a ring or endless chain which revolves with the shaft, the lower 
part of the ring or endless chain being in contact with the oil or lubrica- 
ting matter. The trough is placed directly under the groove or flanges, 
and does not touch the ring. The oil accumulates at the bottom of the 
groove or flanges, until sufficient to make a drop, which enters the 
trough, and passes through the interior of the tube to the shait to be oiled 
or lubricated ; or the trough or mouth may be so placed that as the ring 
or endless chain revolves it scrapes against the edge of the said trough or 

; mouth, thus allowing a sufficient quantity of the oil or lubricating Liatter 

i to pass down the tube to the shafting or other substances to be lubricated. 

j By employing rings or endless chains of different thicknesses a greater 

or less supply of oil can be given, without changing the speed of the ring 

or endless chain, or taking off the lubricator, One or more rings or 

} endless chains are employed, according to the size of the lubricator and 

' the surface of the shafting or other substance to be oiled, near which the 

: lubricators are fixed in any convenient position. 

j 2360. Hxnny Watson and Jonn Dixon, High-bridge Works, Newcastle- 

on-Tyne, “* Cocks and valves.”’— Dated sth October, 1856. 

‘This invention consists in a method of arranging cocks and valves so 
that they may, when left free, gradually stop the passage of the water, 
and thus prevent waste of water, without producing the injury to the 
pipes which results from the use of valves which close suddenly. The 
following is the arrangement of the apparatus:—A plug or valve works 
up and down in a chamber, which it rearly fits, and on its uncer side is a 
facing of leather, metal, or other suitable material which, whcn the valve 
is in its lowest position, comes in contact with a metal seat, and so closes 
the water way, but when the valve is raised (by a lever acting on the 
spindle of the valve) the water is able to pays freely. ‘The spindle of the 
valve passes through a hole in the centre of a dise of elastic matcrial, so 
as to make a tight joint. When the valve is down there is a vacant space 
in the upper part of the chamber in which it works. which becomes 
filled with water, the valve not completely filling the chamber; as the 
valve is raised by the handle the water is expelled from this space, and 
when the valve is left free it cannot descend until this space is refilled 
by water, passing up between the valves and the sides of the chamber, 
and thus the descent of the valve is rendered gradual, 
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2366, See Class 4. 





2364. Tuomas K1nG, Spitalfields, London, ‘‘ An improved continuous com- 


THE ENGINEER. 





pressing machine.”—Dated 9th October, 1856. 

This invention consists in arranging two endless perforated bands of 
articulated bars or links, in such a manner that whilst each works round 
two drums placed at a distance apart, their faces shall be inclined to 
each other at an angle in the direction of their length. Thus the space 
between the faces of the two continuous bands is wedge-like, and any 
materials placed between them will, when the bands are caused to move 
from the wide end toward the narrow end, be gradually compressed. In 
this way tan, hops, &c., may be readily compressed. 

Howell, Sheffield, ‘‘ Cast steel.”— Dated 9th 


2369. Josxpit BENNETT, 


October, 1856. 
This invention consists in using what is commonly known as the scale, 


which falls off steel or iron during the process of hammering or rolling, 
in addition to the ingredients in common use for making cast steel. 


Aprit 24, 1857. 








zinc and 20 casks rolled ditto, by J. Harris, from Belgium ; 15 cases iron 
machinery, by V. Gansewinkel, from France, 20 cases zinc, by J. Harris, 
from Port Arenas, 


Exports, April 15.—40 cases quicksilver, by C. H. Olivier, to Boulogne ; 
50 cases iron nails, by J. F, Wright, to Mauritius ; £100 arms, by J. Grey, 
to Sianghae ; 6 cases crude antimony, by H. Gammon, to Gibraltar. j 

April 16.—112 tons 7 cases Swedish iren, by James and Co., to Bombay ; 
80 cases quicksilver, by Fraeunchnet and Co , to Harburgh. 

April 18,—4,567 1b. quicksilver, by French and Co., to Bombay ; 9,135 Ib. 
ditto ditto, by ditto, to Calcutta; 7 cases iron nails, by J. W. Bourne, to 
Colombo. 

April 20.—121 cases quicksilver, by J. B. V. Gansewinkel, to Boulogne ; 
£700 worth copper wire, by R. Phillips, to Calcutta. 

April 21.—42 cares tin, by R. Grey, to Genoa ; 1,441 Ib. quicksilver, by J. 
W. Fisher, to Rotterdam; 35 tons iron, by Matheson and Co., to Singapore, 


Actuat Exports FoR THE WEEK ENDING THURSDAY LAST, INCLUSIVE.— 
12 cases crude antimony to Lisbon, 6 cases crude dittoto Gibraltar, 109 cases 





2371. Lewis Jacor JonpaN, Berners-street, London, ‘ A medicine for the 
cure of venereal affections.”—Dated 9th October, 1856. 

To prepare this medicine the patentee uses sulphate of zinc, nitrate 
of potash, tragacanth powder, powdered henbane, tartrate of potash, 
bicarbonate of soda, and sugar, in certain proportions. 

2373. JEAN ALEXANDRE Labat, jun., Bordeaux, France, ‘Closing or 
stoppering bottles, jars, and other like vessels."—Dated 10th October, 
1856, 

This invention eonsists chiefly in making the metal screw threaded 
collar (described in a former patent of the patentee’s, dated 28th 
September, 1553), fixed in the neck of the bottle or other vessel, instead 
of being moveable, and this is effected by casting the metal collar on the 





neck of the bottle or other vessel. 

2379. Joun McIxses, Liverpool, ‘An improved surface mineral coating 
for protecting iron and other substances, and an ‘mproved vehicle or 
varnish by which it is applied, and which varnish may be used with or 
without the addition of other substances.”— Dated 10th October, 1856. 

This invention consists in the use and application as a protective 
surface coating, for the preservation of iron, wood, and other substances 
of the mineral substance, known in commerce as emery, or corundum 
when reduced to an impalpable powder, and which the patentee applies 
to the surface to be coated by means of any suitable varnish or vehicle, 
but he prefers to use an improved varnish or vehicle, to make which he 
takes gum lac (shell lac by preference) and dissolves it in spirits of 
wine, in the proportion of, say 6 lb. by weight, to every gallon of spirit. 
He then adds thereto; say about one-fifth part by measure of castor oil, 
and a small quantity of liquid ammonia may also be added, For 
economy's sake he sometimes uses the mythilated spirits of wine of 
commerce in place of the pure spirits of wine, and which he has found 
to answer the purpose nearly, if not equally well. 

PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 


| Tupees per ditto; in moderate request, and prices Jooking down. 
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London. 


Raits.—There are more inquiries by this mail from the United States, 
which has caused a better feeling among the makers, 

ScoTcH Pig non has slightly advanced during the past week. The 
market closes at 7s. per ton, cash, for mixed numbers, viz., 3.5ths No. 1, 
and 2-5ths No. 3, G.M.B, f.o.b., at Glasgow. American brands 79s, to 80s, 
perton, The shi; ments for the week ending the 21st instant were, 18,500 
tons, against 15,600 tons the corresponding date last year, and the stock on 
warrants is about 30,00 tons 

SPeLTER has fallen 10s. and the market closes at £29 per ton, sellers, 

Corvek is languid, 

Tin —A reduction of £4 per ton in English was announced on the 21st 
instant, Block is now quoted at £142, and bars at £843. Foreign has a 
downward tendency. 

Tix PLatEs,—A good business doing. 

MOATE and CO., Brokers, 65, Old Broad-street. 
London, 24th April, 1857, 


TIMBER. 





























1856. 1857. 1856. 1857. 
perlod— £5.28. £ 8. £ 6. erload— £ £2 £43244 
Teak..... sessed) UO 1 0., 0 0 UO 0 StJohn whitesprucel6 0 1610..17 019 0 
Quebec, red pin 410 15.. 410 0 0 Yel.pine, per reduces C. 
ellow pine, 4 5 315 4 © Canada,Is quality. 17 0 18 10,.17 10 20 0 
St. John’s, N.B., 510 +0000 2nd ditto ..1) 10 1: 10,.12 013 0 
Quebec, oak ,white.. 6 10 «7 0 710 Archangel,yellow..17 0 1710..0 000 
birch...... 4 5 . 6 © O O St. Petersburg, yel..16 0 0 0..0 0 OO 
50 -7 0 710) Fintan seveeeeed® 101210... 0 0 0 9 
Dantzic.oak . ; 0 + 7 0 B O! Memel .........06- 1210 18 0..151019 0 
Foe 3.0 + © 0 0 ©) Gothenburg,yellow 11 0 15 0..12 015 0 
Memel, fir .. 3 lv + 310 410 white.10 0 12 0..10 0123 0 
Riga ...... “ + 0 0 © 0) Gefle,yellow,14ft..21 10 25 10..21 0 25 0 
Bwedish ..... . 5 + 235 217 | Christiania, per ©. 12 ft. by 3 by 9 in. 
Masts,Quebecrd pine 6 0 +609 OF yellow..26 0 30 0,,26 030 0 
ylpine5 0 +S ee 4 white ..18 0 26 0..23 026 0 
Lathwood, Dutse.fm. 9 0 +12 @ 0 ©} Deck Plank, Dntez. 
Meme! .. 8 0 10 011 O| perdotasin.. g 2 9 220.2 0 110 
St. Peters12 0 0 0 0 0 | Staves,perstandara M. 
Quebec 4.5 0 6 0..5 UO 6 UY Quebec, pipe.. 0 0 95 0..80 090 0 
Deals, per ©. 12ft. by 3 by Din. | puncheon . 0 22 0..20 025 0 
Quebec, white spr 7 U 20 0,.18 O23 0} Baltic,crown pipe. 0 v 0..1385 0 400 
red pine. vy O21 0 


--18 0 20 0., 


IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 

Impouts, April 14th.—573 cakes copper, by Morrisen and Co., from 
Adelaide ; 1,400 bars iron, by Rew aud Co., from Sweden; 1,650 pigs lead, 
ty London Dock Company, from Spain; £570 worth copper wire, by Kobler 
and Son, from Holland; 36 cases copper ore, by London Dock Company, from 
Cape of Good Hope ; 2,922 bags ditto, by J. Morrison and Co., from Adelaide; 
10 hhds, 1 qr. cask tin ditto, by R. Fisher, from Port Phillip. 

April 15,—2 casks old copper, by London Dock Company, from Hobart 
Town; 189 bundles ditto, by ditto, from Launceston, and 4 casks ditto, by 
Moss and Co., fiom Gibraltar; a quantity of old iron, by London Dock Com- 
pany, from Launceston ; 1,650 pigs lead, by French and Co., from Spain ; 
30 bags copper ore, by H. and J, Donaldson, from Cape ; 479 ditto, by Red- 
jern and Co, from Sydney; 4 casks manganese ditto, by Dalgety and Co., 
from Port Phillip; 10 casks tin ditto, by ditto, from ditto. 

April 17.—5 cases old copper, by Hewart and Co., from St. Helena; 
52 barrels blacklead, by O. Phillips and Co., from Ceylon ; 24 tons old metal, 
by Fenwick and Co., from Launceston ; 210 tons copper ore, by Ogilby and | 
Co, trom Sydney ; 1,651 bags ditto, by J. F. Willey and Co., from the Cape | 
ot Good Hope; 50 ingots tin, by Cheeswright and Co., from Holland ; 1,047 
slabs dittu, by Luey and Sons, from Penang ; 47 slabs ditto, by Arbathast 
and Co., tow ditto; 21 o2. silver plate, by Leete and Co., from Belgium. 

April 18.—43 


























barrels blacklead, by Matheson and Co., trom Ceylon; 
48 barrels manganese ore, by D. Robertson, from the United States ; 400 bags 
copper ore, by Thompson and Co., from the Cape of Good Rope ; 250 slabs 
tin, by ditto, from ditto; 1,043 slabs ditto, by Harvey aud Co., from Penang. 
April 20.—4,089 bars iron, by Hoare and Co., from Sweden ; £170 worth 
copper wire, by Swidet and Co,, from Holland; 400 bags copper ore, by the 
London Dock Company, from Cape of Good Hope; 1,043 slabs tin, by ditto, | 
from Penang; 473 ditto, by Suse and Co., trom Singapore ; 100 barrels oxide | 





| 
| 
| 
' 





| qls., Spain 379 qls., United States & 


steel to Calcutta, 19 tons iron to Bombay, 10 tons ditto to Constantinople, 12 
tons 10 cases zinc to Halifax, 112 Ib. quicksilver to Montreal, 7,896 ditto to 
Boulogne, 4,567 ditto to Shanghae, 10,640 ditto to Bombay, 1,000 oz. gold 
coin to Boulogne, £820 worth or 4,164 oz. dittoto Hamburgh, 1,000 oz. silver 
ditto to ditto, 8,006 ditto to Gibraltar, 8,200 ditto to Rotterdam. 


Mapras, March 13. 
Cutlery 25 to 30 per cent. advance Ironmongery 15 to 20 per cent. 
advance. Brass wire 8to 9 annas per}b. We have not heard of any whole 
sales of iron since our last, but the market continues firm. Imports in Feb- 
ruary from Great Britain, 18,345 Indian maunds iron, 48 ditto copper, and 
1,070 ditto spelter. 

Wholesale prices, &c.—Iron, assorted, bar, square, and bolt, sheets, hoops, 
&c., per candy, 26 to 28 rupees; rather firmer. Steel, English, 70 to 80 
rupees pet ditto; Swedish 60 to 65 rupees per ditto; blistered 110 to 120 
rupees per ditto; rather firmer. Copper, sheathing, 16 to 32 oz. per candy, 
300 to 330 rupees per candy; in braziers’ and tile no sales; old 215 to 220 
rupees per ditto ; nails 450 to 500 rupees per ditto ; yellow metal 220 to 240 

Lead, pig, 
62 to 65 rupees per candy; sheet 90 to 95 rupees per ditto; in demand, 
Spelter 65 to 67 rupees per candy, in fair demand. Quicksilver, per Madras 
Tin, plates, 20 to 21 rupees per box, 


maund, 25 to 27 rupees, improving. 
improving. 


Native produce.—Banca tin 300 to 305 rupees per ewt., in fair demand, 
Exports : 3 boxes specie for Galle, 2 boxes ditto for Northern ports, §36 hoops 
284 bars iron for Southern ports, 2 boxes specie for Calingapatam, 29 boxes, 
ditto for Calcutta, 2 boxes ditto for Galle. 





Tron.—It appears from a return of the late Parliament that the following 
were the importations of foreign iron in the year 1856, viz., 374 tons iron ore, 
1,104 tons chromate of iron, 1,867 tons pig iron, 51,935 tons unwrovght iron 
bars, 1,427 tons iron bloom, 1,490 tons old broken and old cast iron, 1,599 
tons unwrought steel, and 12,144 cwt. machinery, wrought castings, tools 
and cutlery, The quantities ot British iron exported from the United King- 
dom in the year 1856, included 357,326 tons pig iron, 673,077 tons bar iron, 
28,796 tons bolt and rod iron, 72,394 tons cast iron, 9.190 tons iron wire, 
28,146 tons anchors and grapnels, 38,659 tons hoops, 11,281 tons nails, 25,969 
tons old iron for re-manufacture, and 21,858 tons unwrought steel. The 
quantity of British hardware exported in 1856 amounted to 34,738 tons; 
declared value, £3,747,598. 





From a return lately published of the exports of Chilian produce during the 
year 1856, we take the following statement of the amount of the various 
metals sent to Europe and the United States :— 

Gotp anp Sitver Cotn.—England 662,245 dols , France 92,158 dols., Spain 
7,000 dols., California 29,000 dols. 

Sitvger in Bans.—England 200,416 marks, France 43,340 marks, Germany 


! 6,443 marks. 


Sivek, IN Ork.—England 126,742 qls., France 1,906 qls., Germany 
11,756 qls. 

Sitver axp Corren Orks.—Fngland 25,890 qls., France 66 qls., Germany 
623 qls. 

Correr, IN Bars.—Eng!and 31,692 qls., France 39,491 qls., Germany 2,734 


8 qls, 











Coprerk REGUL 
qls., United States : 
Copper Orns — England 3 


| qls., United States 125,266 qls. 


Hopart Town, Feb. 6. 
Metats.— Pig iron, per ton, £17 to £18; Staffordshire iron bars, per ditto, 
£18 to £20; Scotch iron, per ditto, £18 to £20; hood iron, per ditto, £16; 
sheet iron, per ditto, £16; plate iron, per ditto, £21 to £25; corrugated 
galvanised iron, 18 to 22 gauge, per ditto, £36 to £45 ; ditto tinned, 24 gauge, 


| per ditto, £45 to £50; tencing wire, black, per ditto,’ £22; galvanised wire, 


Nos. 1 to 5, per ditto, £32 to £34 ; zinc, rolled, Nos. 9, 10, and 11, per ditto, 
£47 to £48; lead, pig, per ditto, £26 to £28; lead pipe, 1 to 2 inch, per do., 
£30 to £32 ; lead shot, per ditto, £37 to £38; ditto sheet, per ditto, £33 ; 
tin plates, I.C., per box, 35 to 49 per cent. advance; ditto IX, per ditto, 35 
to 40 per cent. advance ; ditto ingot, per lb., 1s. Gd, to 1s, 7d.; ditto grain, 
per ditto, 9d, 





LrverpooL Exports, Aprit 23rd.—Coats, tons.— Melbourne 20, Shanghai 
1,340, Bombay 80, Jamaica 232, Porto Rico 25 hhds., St. Jago de Cuba 9, 
Bahia 129, Ceara 121, Monte Video 301, Para 334, Rio Janeiro 75, 
Boston 50, Charleston 310, Mobile 281, New York 1,087 and 506 cannel, 
Buctouche 8, Newfoundland 148, Quebee 878, St. John 78, Fayal 156, Oporto 
120, Smyrna 20, Dublin 290, Duugarvor 100, Cork 52, Limerick 150, Newry 
105, Wicklow 90, Youghall 150. 

Corren.—Bombay 10 cs,, Demerara 1 ton 6 cs., Havana 7} tons 10 cs., 
Matanzas 8 bxs. 12 cs., St. Jago de Cubaf4 cs. rod and 10 cs. sheet, Ancona 9 
cs., Alexandretta 47 tubs, Constantinople 2tubs, Venice 1 ton 13} cs. 

Harpwarg, packages.—Africa 42, Adelaide 15 kgs. nails, Melbourne 410 
pkgs, Moreton Bay 40, Sydney 26, Batavia 141, Bombay 154, Calcutta 84, Ceylon 
7, Barbadoes 10, Demerara 35, Havanna 188, Belize 12, Jamaica 53, Matanzas 
41 pkgs 1 chst., Porto Plato 1, Porto Rico 778, Santos 85, St. Thomas 17, St. 
Jago ft Cuba 4, La Guayra 54 pkgs. 110 kgs. nails, Puerto Cabello 1 csk., Vera 
Cruz 1, Baltimore 30, Boston 40, New Orleans 287, New York 186, Philadelphia 
4, Portland 3, Halifax 34 pkgs. 525 bgs. 790 kgs. nails, Miramichi 41, Mon- 
treal 921 pkgs. 423 bgs.1 pkg. nails, Newfoundland 6, Prince Edward Island 
372, Quebec 195 pkgs. 240 bgs. nails, Restigouch 22, Shippigan 34, St, John 
684, Richibucto 106, Buenos Ayres 332, Callao 21, Ceara 41, Lima 328, Guate- 
mala 1, Maranham 1, Monte Video 316 pkgs. 100 kgs. nails, Rio Janeiro 
67, Pernambuco 34, Valparaiso 315, Alexandria 1 pkg. 158 bgs, nails, Barce- 
lona 2, Beirout 11, Cadiz 18, Corfu 3, Civita Vecchia 2, Genoa 8, Gibraltar 53, 
Havre 1 pkg. 1 bx., Leghorn 10, Lisbon 28, Madeira 3, Livorno 1 bx., Malta 
1 pkg, Marseilles 1, Messina 5, Naples 14, Oporto 8, Palermo 4 cs., Salonica 
10 pkgs, Santander 158, Trieste 1. ¢ 

Tron, Bar AND Bout, tons.—Manilla 109, Batavia 43, Ceylon 38, Mel- 
bourne 158}, Rangoon 79}, Bombay 680, Calcutta 233, Havana 36, St. Do- 
mingo 3, Trinidad 154, Philadeiphia $65}, Boston 338}, Baltimore 36}, New 
Orleans 23, New York 1136, Chicago 33, Montreal 106}, Halifax 1}, Quebec 
27, Prince Edward Island 363, Bichibucto 784 Pictou 8, Miramichi 84, St, 
John 304, Shippegan 3}, Rio Janeiro 69, Santos 10j, Matanzas 87, Lima 33, 
San Francisco 74, Vera Cruz 5, Valparaiso 2¢, Galatz 31, Trieste 544, Syra 18, 
Constantinople 40, Genoa 138, Rouen 47, Naples Nice 44, 
Leghorn 120, Lisbon 35, Alexandria, E. 5}. 

lxon, Castings, tons.—Africa 5, Demerara 173, Havana 22, Cuba 5}, Mon- 
treal 1, Prince Edward Island l4c., Valparaiso 7, Porto Rico 40, Lima 18c., 
Rio Janeiro La Guayra 3}, Pernambuco lic, Ceata 2lc,, Buenos Ayres 2, 
Havre 10c, 

lrox, Hoor, tons.—Africa 20, Moreton Bay 14, Sydney 4, Caleutta 64 
Bombay 30, Jamaica }, Matanzas 9, Santos 2}, St, Domingo 1}, Trinidad 24 
Boston 5, New Orleaus 4, New York 21]$, Philadelphia $4, Montreal 25 
Quebec 184, St. John 3, Lima 24, Barcelona 123, Genoa 35, Havre 5, Leghorn 
2}, Lisbon 153, Madeira 5}, Malaga 5, Malta 63, Rouen 12}, Tarragona 21}. 

Inon Natts.—Melbourne 200 kgs., Barbadoes 100 bgs., Monte Video 
100 kgs. 

Inox, Pig, tons—Melbourne 30, New York 320, Quebec 50, Montreal 
50, Arichat 13. 

Iron, Rod, tons.—Melbourne 16, Boston 11}, Chicago 3, New York 16, 

Iron, Suxer, tons.— Calcutta 30}, Melboumme 55, Sydney 5}, Batavia 21}, 
Matanzas 1}, Monte Video 3, Baltimore 10, Boston 57}, New Orleans }, 
New York 279, Philadelphia 9, Montreal 161, Quebec 103, Shippegan 44c., 
Genoa 45, Gibialtar $, Havre 414, Ibrail 15}, Leghorn 8, Rouen 934, Smyrna 
39, Syra 6, Trieste 1}. 

Ixnon, Wrovucut,—sSt. Jago de Cuba § ¢. F 

LEAD.—Atrica 1 ton, Melbourne 74, Sydney 10), Demerara 4, Jamaica 1 
ton 8c., Lima 7¢., Pernambuco 40 boxes, Montreal 4cks., Prince Edwar 
Island 10 ¢., St. John, N.B., 2 bxs. 1 esk,, Alexandretta 12 c, pig, Gibraltar 1 
esk., Malta 1 esk. 2 cs., St. Petersburg 1004 tons. : 

Leap, Suot.—Africa 4 csks,, Belize 26 kgs., Cerea 15 bags, Monte Video 


27, 


ayre 53, 


27, 





' 50 kgs., Porto Rico 5 esks., Montreal 10 caks,, Prince Edward Island 


3 esks., Restigouche 2 esks., Richibuty 1 te., St. John, N.B,, 1 kg., Jersey 
20 bgs. 

M ACHINERY —Melbourne £386, Sydney £920, Bombay £1,620, Ceylon £105, 
Manilla £378, Rio Janeiro £20, St. Jago de Cuba £13,000, Vera Cruz £132, 
New Orleans £30, New York £360, Portland £100, Constantinople £134, 
Gibraltar £25, Havre £50, Leghorn £5, Mabon £5,487. 

SrkEt.— Calcutta 5 c., Batavia 30 tons, Ceylon 10 ¢,, Ceara 1 ton 4c., Monte 
Video 13} c., Boston 22 tuns 2 c., Halifax 12c., New Orleans 12 tons, New 
York 278} sons, Montreal 91} tons, Quebec 3 tons, Shippegan 2 ¢., Hayre 1% 
tons, Nice 3 tons. 
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Apri 24, 

Tix, Buock AND BAR.—New Orleans 124 bxs., New York 35 tons, Alex- 

ndretta 19 bris., Beyrout 7 bris., Constantinople 5 bris., Genoa 10 cs., Havre 
2 bxs., Marseilles 10 bris. 

Tix, PLATES, boxes.—Batavia 150, Buenos Ayres 163, Havana 190, Monte 
Video 50, Pernambuco 100 bxs. 2 bris., Rio Janeiro 500, St. Thomas 100, 
Boston 1,573, New York 2,416 bxs. 35 tons, Philadelphia 70, Montreal 1,200, 
Quebec 803, St. John 13, Alexandria 135, Alexandretta 60, Barcelona 50, 
Bilboa 200, Genoa 150, Malaga 1 brl., Valencia 12 bris., Venice 100, 





NOTES FROM THE EASTERN COUNTIES. 


An important meeting of the Bedford Level Corporation was held last week 
at Ely, the Earl of Hardwicke in the chair. With reference to the Neue 
Valley Drainage Bill now before Parliament, a lengthened discussion took 
place, Mr. Margetts moving a resolution to the effect that it appeared to the 
meeting that the imposition of £10,000 by the Neue Valley Act of 1854 was 
most unjust to the owners of adventurers’ lands ; that the iurther charge pro- 
posed by the bill now brought forward would be a great additional in- 
ustice, and that the Bill be therefore opposed. The motion was agreed to ; 
and Mr. Margetts then proposed that the Corporation should get rid of the 
Act of the 15 Charles I1., which created it. This proposition, which virtu- 
ally involved the dissolution of the Court, was received with some laughter ; 
but Mr. Margetts persisted in it, and moved a resolution to the effect that, it 
appearing to the meeting that the repeal of the Bedford Level Act and an 
equitable distribution of the corporation property and liabilities amongst the 
owners of the free lands in the Bedford Level would be productive of advan- 
tage to all owners of land witbin it, and that “steps be immediately taken for 
carrying this object into effect.” The motion was opposed by Mr.E. Ball, M.P., 
andthe chairman, who deprecated the dissulution of a body which he con- 
tended was a model to all other corporations in England, although some re- 
form was wanted in the admiuistration of the finances, and a diminution of 
the litigation which sent so much money into the hands of lawyers and 
engineers. Mr. Wooll, in supporting the motion, said the corporation only 
represented 95,000 out of 400,000 acres, or not one-fourth of the whole level. 
After farther discussion, the motion was lost by a considerable majority. 

Mr. Mechi, of Tiptree, whose persevering application of machinery and 
science to agriculture has procured him a wide reputation, has just published 
a pamphlet on profitable farming. He states that having exposed his farm 
for many years to public inspection, it is now his intention to sit duwn 
quietly and enjoy the privacy of agricultural peace and plenty. . 

A trial trip took place last week on the Grautham and Sleaford Railway, 
which is now approaching completion. The inspecting party consisted of 
Mr, G. R. Stevenson, C.E.; Mr. Harrison, the resident engineer; Mr. 
Knight, one of the contractors; Mr. Herbert Ingram, M.P. for Boston (the 
chairman of the company); and other gentlemen. The party were taken to 
the junction with the Great Northern line by one of that company’s engines, 
and afterwards the trainin which they twavelled was drawn by an eugine 
belonging to the contractors. The line passes through an interesting district, 
and at one point (Wilsford) is found the beautifully white and durable tree- 
stone, commonly called Ancaster stone. Mr, Stevenson expressed himself 
satiefied with the state of the line, and stated that notice might at any time 
be sent to the Board of Trade, so that the preliminary inspection might be 
made by the Government engineer. On the opening of the line another por- 
tion of the Ambergate and Boston, in continuation to Boston from Sleaford, 
will be commenced, 

The Easter holidays have produced a considerable increase in the traffic of 

the various lines in the eastern counties. On the extensive system bearing 
that designation, the receipts were £25,819 against £21,620 in the corre- 
sponding week last year. The increase on the Eastern Counties since the 
Ist of January is altogether about £35,000, but a considerable increase of 
railway bas at the same time taken place. On the Great Northern the in- 
crease was smaller, the return being £22,300 in 1857, against £21,942 in 1856. 
A rather serious accident has occurred on the latter line, As a longcoal train 
was proceeding from Tuxford to Cariton an axle of one of the trucks broke, six- 
een of the wagons were thrown off the rails, and both lines were compl tely 
blocked for a considerable distance, Shortly aiter the accident a down pas- 
senger train from King’s Cross came in sight, but was happily stopped by 
signals. The passengers were delayed for two hours betore a single line 
could be opened, and another passenger train was consequently retarded ; but 
the traffic was resumed es usual on the following morning. While on the 
subject of railways, we may add that great progress is being made with the 
Rast Suffolk line which, with its extensious to Great Yarmouth and Lowes- 
toft and its projected ally from Colchester and Pitsea, promises to be a 
serious rival to the Eastern Counties; and that a subscription is being 
entered into at Norwich to compel the latter company to run the same 
nuuiber of trains daily from the Victoria station as were ran when the amal- 
gamation was entered into with the Norfolk and Eastern Union Companies. 
The question, which has been several times brought before the Board of 
Trade, turns upon the construction given to the Eastern Countics, Norfolk, 
Eastern Union, and Newmarket Amalgamation Act, 1854; and it is, there- 
fore, one of considerable importance. It is thought that the Eastern Coun- 
ties Company are anxious to close the Victoria Station altogether, as they 
have a larger and more commodious one in Thorpe Hamlet, and the trade of 
Norwich will not support the expense of two stations. 

An important discussion took place at the quarterly meeting on Monday of 
the Essex Turnpike Trust, with reference to the management of turnpike 
roads. Mr. Fisher Hobbs moved the appointment of a deputation to co- 
operate with other parties, and have an interview with the Home Secretary 
on the subject. After some conversation the resolution moved assumed the 
following shape :—* That the committee appointed on the 3rd day of Novem- 
ber, 1851, be continued, with the addition of those gentlemen named on the 
deputation in March, 1854; and that they be requested to take such steps as 
were contemplated by the meeting of 1851 for the abolition of tollgates and 
side-bars as soon as practicable, to co-operate with any other parties having 
the same object in view; and that the committee be requested to meet at an 
early period for that purpose.” Mr. Fisher Hobbs said he was strongly in 
favour of a better system of management of the highways, and he thought by 
endeavouring to procure the abolition of turnpikes they were aiding the Go- 
vernment to accomplish this. The motion was carried cn a division by 9 te 2. 

The Colchester, Maldon, and Tilbury Railway Company have made a propo- 
sition for laying down rails at Colchester, by the side of the river Colne, from 
New Quay to the Hythe, and at the same time improving the part by wharv- 
ing the whole distance between these points on the west side. No final 
arrangement can, however, be made until the company has obtained its Act, 
The proposed improvements would involve an expenditure of about £15,000 
to which the company olfer to contribute £8,000 to £9,000. 

Extensive drainage works are contemplated at Norwich. The main sewer 
is to be 7,314 feet long, and there will be two collateral sewers, the first 1,818 
feet Jong, and the second 4,462 feet long. From the main sewer there will be 
fourteen branches, altogether 8,467 feet long; from the first collateral sewer 
four branches, 2,113 feet long; and from the second collateral sewer six 
branches, 2,911 feet long. Mr, Donaldson, C.E., whose adyice was sought on 
the subject, has delivered a lengthy report to the Local Board of Health. Mr, 
Donaldson, in the course of his observations, enters into some interesting 
general remarks :—“I would recommend,” he says, “ that the sewage be 
deodorised by meaus of lime previous to its being thrown into the river, as a 
means of preventing all possibility of nuisance, and also of preventing any 
accumulation of sewage deposit in the waterway of the river or upon its 
barks. I would here remark, with regard to the deodorising of sewage, that 
I am not of opinion that any known means can be relied upon as a perfect 
disinfectant of putrid feculent matter ; but experience shows where lime has 
been used for a considerable length of time as a deodorant, that it appears to 
have had a good effect as a disinfectant also. It does not appear that the 
manutacture of a solid manure from town sewage has anywhere as yet been 
found remuneratiye, Here, however, if not otherwise remuneratiye, it would 
be a means of preventing the accumulation of sewage deposit in the river, 
and the subsequént be gars of removing it from the waterway; and at the 
same time it is probable that the sewage deposit may be disposed of at a price 
that would cover the cost of production, The only way in which town 
sewage has as yet been profitably applied to the land has been where it could 
be applied in irrigation by gravitation upon a soll of a dry and porous nature. 
Wherever its application has to be effected by means of pumping apparatus, 
the cost has been a War to its use.” The plans and details of the works have 
been prepared by Mr. E. E, Benest, town surveyor. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 





(From our own Correspondent.) 
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Tus iron trade of South Staffordshire continues to enjoy a period of steady 








ity. The orders of the past week have equalled those of last from 
the United States, the Continental, and the home markets, and there has 
been more work done. The make of best iron will soon be considerably 
The y belonging to Lord Ward's new mills and forges 
at the Round Oak, near Brierley Hill, has been put in motion, in order to 
test some of the movements, and the results has been so far very satisfac- 
tory ; the works are expected to be in partial if not full operation in a com- 
paratively short time. 

When these works are in operation the supply of first-class pig-iron to 
other houses will be decreased to the extent of his lordship’s consump- 
tion, as Lord Ward now makes and sells pigs in South Staffordshire which 
stand very bigh there for their quality, the greater portion, if not the whole, 
of which he will now consume himself. The good demand which now exists 
for pigs that can be depended upon for their quality had the effect which 
we some time ago expected it would—namely, occasion the blowing-in of 
some additional furnaces. 

Reports upon the coal trade vary. We incline to the opinion that it dis- 
plays activity. A vigorous effort is now being made in Wolverhampton to 
enable certain of the manufacturers, tradesmen, and the working classes, 
to obtain coal in full weight at only about sixpence in advance of the whole- 
sale price at the pits. Founded on the principle of one which is being worked 
with great success in Birmingham, a society has been formed by which 
the members may obtain coal, coke, slack, and breeze, on the advantageous 
terms named, in quantities proportioned to the value of their shares. 
There is much need for the society, for with brooch coal at 13s. at the pits, 
it can scarcely be delivered at profit at 15s., ifevery ton is 20 cwt. The 
society is called the Wolverhampton Coal and Coke Society. The directors, 
acting upon the principle of “the right man in the right place,” have 
just secured as their manager a man who has shown himself fitted for the 
employment, by inaugurating and conducting, in a very successful manner, 
two or three building and land societies that furnish a most profitable 
means of investment to small tradesmen and artisans in Wolverhampton. 
In the hope that such societies as the one we have referred to may be esta- 
blished in towns where they do not exist, we give an extract from the pro- 
spectus of the Wolverhampton Society showing how large a class of persons 
may be benetitted by it, and how great, therefore, is the probability that 
success is almost certain to follow upon the active working of such a 
society. “The shares,” says the prospectus, “ are 10s. each, Ys. of which 
will be returned at any time a member withdraws from the society. The 
members are entitled to any quantity of coal, embracing the various kinds 
required for manufacturing or domestic purposes. The promoters of the 
society, anxious to enrol all classes, have agreed to receive 5s., or one-half 
of the share, as entrance, and to allow the member to order immediately 
one load of coals; the second 5s. to be paid with the second order. 
Working-men, who may not be prepared to pay down 5s,, may pay Is. 
weekly until the 5s. is paid, and will then be entitled to all the privileges 
of the society; coal, &c., delivered free of charge to any member residing 
within the limits of the municipal borough of Wolverhampton.” 

The general trades of Birmi and Wolverhampton are by no means 
brisk, but they are not sufficiently languid to result in short time being 
worked in any of the large manufactories. The deficiency of orders is 
observable in the demand trom the home market, and is especially marked 
in goods in the production of which either copper or tin enters somewhat 
largely. The foreign demand, as a whole, keeps good. 

The trades of the district are reported to be improving, more activity 
being observable at the foundries. 

The people of Birmingham will keep public holiday on the 29th May, 
when the Calthorpe Park (previously referred to here), will be opened, 
The ceremony it is expected will be increased in interest by the presence 
of his Royal Highness the Duke of Cambridge. A numerous deputation 
proceed to London on Friday to wait upon the Commander-in-Chief, who 
it is expected will open the park, Amongst the other guests to be invited, 
Lord Panmure, the Secretary-at-War, has been named. 

Messrs, Fox and Henderson filed their balance-sheet in the Birmingham 
Court of Bankruptey on Saturday last. 
the financial statement. We understand that no opposition will be made 
to the bankrupts passing, and there is no doubt that they will receive a first- 
class certificate :— 
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Ata meeting of the Council of the Birmingham Chamber of Commerce, 
which was held on Monday last, the secretary laid before the meeting a 
copy of a notice which had been inserted in the London Gazette, respecting 
an exhibition intended to be held at Brussels, during the present year, by 
the Society for the Encouragement of the Industrial Arts in Belgium. It 
had been sent by Sir J. Emerson Tennent, secretary to the Committee of 
Privy Council for Trade, Whitehall, who had been requested by their 
Lordships to ask the Chamber of Commerce to give the notice every 
publicity they might consider desirable. The exhibition is described as 
one of designs, models, and finished works, connected with the industrial 
arts, the production of Belgians or foreigners, and it is to be opened at 
Brussels on the 15th August. Besides designs or mode!s of architectural 
works, and of manufactured goods generally, the following works will be 
admitted to the Exhibition:—Designs or models connected with the use 
of iron, zinc, copper, and other metals, or amalgams in ordinary use, for 
ornament and decoration, such as grates, stoves, and furnaces, lustres, 
candelabra, lamps, gateways, vases, f , door or , and door 
handles, &c., and all objeets of hardware; designs or models for inlaid 
work in wood, metal, or ivory, &c.; for gunsmiths’ work, &c.; designs or 
models for jewellery, for works of gold or silver, chasing and lapidary’s 
work; and designs or models for glass, cast or cut, and for works in porce- 
lain, china, earthernware, pottery, &c. Finished articles belonging to one 
or other of the above categories will also be admitted, exhibited on account 
of artistic merit, either on account of the design, the form, or execution, 
whatever may be the material or nature of the work, and whatever 
may be the manual or mechanical process by which it has been 
produced. In this section are also comprised painting on glass, on porce- 
lain, on earthernware, on inlaid work and lacquer, on transparent cloth, 
illuminations, cameos and intaglios, engravings in relief, typographic eu- 
gravings, die sinking, enamelling, inlaying, and chasing, the composition 
and manufacture of mosaics, the application or reproduction of designs in 
gold, silver, &., on metal, glass, leather, &e., works of ornament and 
decoration. Sections are reserved for works of photography, chromo- 
lithography, and electrotype, comprising all applications of the latter for 
the execution or representation of objects of industrial art. Prizes will be 
awarded to the exhibitors of the most meritorious works. The superiority of 
designs and models will be judged as regards taste, invention, composition, 
or execution in respect only of their industrial application. There will be 
two sorts of prizes—a medal and honourable mention; medals of ex- 
cellence may be exceptionably granted, The association reserves to itself 








The following is the summary of 
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the right of making purehases of any articles exhibited. Persons pro- 
posing to exhibit must give notice before the 15th June of their intention 
to the S y of the C fi of the Association, Rue Royale a 
Bruxelles (letters to be prepaid). They must give notice of the nature and 
character of the articles proposed to be exhibited, and of the epace, length, 
breadth, and height required for this purpose. Articles must be forwarded 
before the 25th July to a locality to be hereafter stated. The notice con- 
tains various other details. 

Among the details under the head “ losses” we find the following :—RBy 
Crystal Palace Company, £4,000; by Cork and Bandon Railway Company, 
£6,081; by the Quarantine Bridge on the Paris and Lyons Rallway, 
£6,500; by the Magon Bridge on the Lyons and Geneva Railway, £3,000 ; 
hy the Zealand Railway, £74,131.——-Amongst the “ profits " specified 
are ;—On East Kent Railway contract, £12,000; on Wiesbaden Railway, 
£2,250; on Berlin Water Works, £8,000 : commission received on Lyons 
and Geneva Railway, £8,300; further ditto expected, £8,000; English 
and Irish Magnetic Telegraph, £2,250; Ruhwort Mines Shares, £8,000 ; 
Portadown and Dungannon Railway contract, £15,000; sundries, £15,546. 
Under the head “ special assets,” which arise from profits and commis - 
sion on works not completed, but on which no expenses beyond those pro- 
vided for have to be incurred, we find the following:—East Kent Railway 
contract, £17,500; Wiesbaden Railway, £5,770; English and Irish Mag- 
netic Telegraph Patent, £8,000 ; making a total of £31,270 


Birmingham is soon to be graced with another public monument. It 
will be in memory of the late Mr. Attwood, a Birmingham man, who is said 
to have rendered eminent services to his native town and the country also, 
in several matters of domestic politics. At a meeting last week, the secre- 
tary of the fund announced that nearly £800 had been promised, and that 
about £70 of that sum remained uncollected. After some discussion, a reso- 
lution was unanimously adopted that Mr. Hollins, of Birmingham, and Mr, 
Thomas, of London, should be invited to furnish designs or models for a 
monument, to be erected on a site to be determined upon, the cost not to 
exceed the sum of £800. 7 

A prize medal for the Halifax Working Man's College has just been got 
up in Birmingl Respecting the medal and its modeller the Birming- 
ham Journal says :—" We are glad again to see the skilled hand of Mr. 
Joseph Moore in the medal before us, a prize medal for the Halifax Work- 
ing Man's College. The group of figures—science, art, and, industry—are 
charmingly modelled, with a grace and sweetness we have rarely seen ex- 
celled, and of which Mr. Moore is a perfect master. In sharpness of finish 
and boldness of relief the group is equally admirable, Indeed it is a work 
of art much to be coveted. Not less exquisite is the i iption, desi A 
in good taste, and executed in a kindred spirit.” 

The fire-arm makers of Birmiugham have an opportanity presented to 
them of displaying their inventive fuculty and manufacturing skill to con- 
siderable protit. With an intelligence and spirit worthy of the rulers of a 
greater nation, and which should put the Government of our own to the 
blush, the Sardinian Government, through the Minister of War, A, La 
Marmora, has caused a proclamation to be issued, inviting inventors and 
manufacturers of tire-arms of all nations to a contest for the production of 
the best tire-arms as a weapon of war. A premium of 10,000 frances 
(£400 sterling) will be awarded to the party whose production shall even- 
tually be approved of by the central committee of artillery at Turin, as 
worthy of adoption by the royal infantry of the line or riflemen, At the 
Sardinian C late in Birmingh all the particulars required by eom- 
petitors may be obtained, 

The coroner's inquest upon the bodies of the two women who were 
killed by the boiler explosion at the Leebrook Lron-works (near Wednes- 
bury) of Messrs. Bagnall and Sons, described in our last, was concluded 
last Friday. The following is the substance of the evidence given on that 
day, with the verdict that was recorded ; Mr. Ben. Skidmore, of Tipton, 
stated that he is principal engineer for Messrs, Bagnall, The boiler was 
put up three years ago last January, and was then new. It was worked at 
from 18 to 20 lb. the square inch, There was no indicator in the engine- 
house ; but there were two safety valves to each of the three boilers—all 
connected; they were 5 in, diameter valves. The boiler bad been 
repaired once or twice; the last time, a month ago. Never heard any 
complaint of the boiler since the repairs were done; it would bear a 
pressure of 50 or 100 Ib, Turner and Cartwright, the engineers, were 
Steady men, and understood their duties. He believed that the bottem 
partof the boiler tirst gave way ; it was then torn through both plates and 
rivets. The plates now average about seven-sixteenths of an inch in 
thickness. The plates after the explosion did not appear to have been 
heated ; the scuri was on them. Could only account for the explosion by 
the stoppage of the engine and the sudden accumulation of steam. The 
valves, which worked well, should have taken the increase of steam off, and 
the steam could have passed from one boiler into the others, The platez 
were not thinner at the bottom than in other parta. Mr. T. T. Cheiling- 
i , of Birmingl said, 1 ined the boiler on Thursday 
afternoon—it was a low-pressure boiler, thirty-six feet long by eight 
diameter. The plates £ hs of an inch, which was a 
proper thickness for a boiler with the pressure stated. A boiler of that 
description would work with safety at from 25 to 30 Ib, to the inch, [The 
witness here produced a drawing of the component parts of the boiler, 
and explained it to the jury.) The plates had not apparently been heated, 
but the iron was bad, and laminated; there were a good many flaws near 
the rivets. I never saw worse iron, particularly at the ends of the boiler. 
I think, as far as I can judge, there was a proper amount of water in the 
boiler when it exploded, and the feeding apparatus appeared to be amply 
sufficient. My opinion is that the rivets had been giving for some time, 
and I attribute the explosion, coupled with that, to the defective character 
of the material, The pressure at which the boiler exploded would be about 
21 Ib, to the square inch, ‘The safety valves would have beet sufficient to 
carry off the steam had the material of the boiler not been of an inferior 
quality. Boilers are generally tested by hydraulic pressure. The “ lapping” 
should have been five-eighths of an inch, but was only three-eighths.—— 
In reply to the coroner, Mr. Skidmore stated that they never tested boilers 
at Mesrrs, Bagnall'’s works.—Mr. Stephen Thompson, of Highfields, Bilston, 
said, 1 am a boiler maker. 1 examined the exploded boiler five hours after 
the accident. I found a few cracks from the rivet holes in the part over 
the fire, The plates did not appear to have been heated, but the plates 
over the fire seemed to have become brittle from the expansion and con- 
traction of the iron, The iron in the part of the boiler blown away was as 
good as any that could be. I think the explosion was caused by the sudden 
accumulation of steam in the boiler, which was in good working order and 
well made. The valves ought to have carried off the steam. 1 test-boilere 
by hydraulic pressure and steam before sending them out, for my own 
satisfaction, but the practice is not general in this part of the country. — 
Mr. Joseph Mills, engineer, Great-bridge, gave it as his opinion that the 
progressive increase of steam, after the stoppage of the engine, had occa 
sioned the explosion. ‘The general material of the boiler was good, except. 
that immediately over the fire, which had been affeeted by the heat so as 
cause contraction and expansion. ‘The boiler could safely be worked at a 
pressure of 21 Ibs, to the square inch, It wast ible to say wi r the 
boiler went at the top or bottom.—Mr. Chellingworth said one piece of the 
iron produced by him was taken from the end of the boiler, where there 
was no fire.—The jury returned the following verdict :—* That the de- 
ceased met their deaths by the explosion of the boiler, which was solely 
caused by the inferiority of the material, and that when the leakage was 
reported to the manager he should have taken steps to ascertain the cause.” 

A frightful explosion occurred in Wolverhampton on Wednesday after- 
noon last, which on the evening of that day had caused the death of two 
men and two children, and the injury of some fourteen more—two at least 
of which cases were expected to prove fatal. The boiler was an old one, 
and was used to drive the engine of a fire-iron polisher named Benjumin 
Mason, and also to supply motive power to machinery, the property of other 
persons. From the portions of the boiler, which we have seen, we have no 
doubt that the explosicn was occasioned by the plates having become red 
hot. They had manifestly become so on a line with a row of rivets 
where the boiler first went. The force of the concussion was such as 
to throw down the whole of Mason's shopping, and destroy his machinery 
with that of the other persons who used his steam, and also to make 
a total wreck of a malthouse, which ran parallel with his workshops on the 
one side, and with Wallsall-street on the other. ‘The inhabitants within a 
radius of upwards of a quarter of a mile in every direetien found their 
houses shaking to an extent, which induced apprehensions of a subterranean 
explosion. Portions of the boiler were blown to di almost fabulous 
in their length. ne piece, weighing about 2 cwt, after driving a work- 
man before it through the roof, and leaving him to drop lifeless 
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through the tiling of a cottage some distance off shot on ata frightfal 
velocity many yarda further till its progress was stayed by the side of a 
house, which, if it bed not been stoutly built, the piece of boiler would 
have entered. This deceased must have been upon the boiler at the time 
of the explosion. Mason, the proprietor, is said to have been at the side 
of it. His corpse, frightfully mutilated, was found almost too hot to be 
borne, beneath some of the brickwork of the boiler that had become buried 
in the ruins of the malt-house. The two children were killed by the 
malt-house falling upon them as they were playingin the street, Nine of 
the sufferers were removed to the South Staffordshire Hospital, and the 
rest to their homes. The boiler, which was an old one, was egg-shaped, 
and worked an eight-horse powerengine, The deceased Mason had been 
frequently declared hy the trustee of the buildings which the explosion 
has destroyed, to be a person in whom he could place confidence in regard 
to the safety of the property from such an accident as that which has now 
unhappily occurred. 

A fifth person died from the effects of the explosion during Wednesday 
night. The inquest was opened yesterday (Thursday) afternoon. The 
boiler was a high pressure one, and had been worked at from twenty-eight 
Ib. to thirty 1b. to the inch, It was put up about six or seven years ago, 
and was repaired nine months since by Mr. Thomas Taylor, boiler-maker, 
of Walsall-street, who states that it was then in excellent condition, and 
that it was made of good iron. Since then, however, it appears to have 
been shamefully neglected, as the appearance of the plates would indicate ; 
as aiso with the engine, although professedly in the hands of Mason, yet 
scarcely in the hands of any one person in particular—each of the workmen, 
it is stated, regarding it as by no means beyond his duty to “chuck on a 
shovelful of slack when he thought the fire wanted it!" At six o'clock 
the inquest was adjourned till next week. A summary of the evidence will 
appear in our next. 

A workman employed in sawing rails at the works of the Patent Shaft 
and Axletree Company at Wednesbury fell a victim on Saturday to unfenced 
machinery, which, at the larger portion of the ironworks in South Staf- 
fordshire, exists to an extent that is even more than culpable. Instances 
exist in which employers, true to their duty, have observed the danger and 
given instructions for its removal; yet so reckless has a constant fami- 
liarity with the danger made the workpeople that a slight resulting incon- 
venience has been sufficient to cause the neglect of the instructions until 
the result of a coroner's inquest has involved instructions that have been 
imperative. Men must not, however, be permitted to fall victims to their 
own rashness. The circumstances of the death to which we advert were 
detailed at the inquest which was held on Tuesday last. The deceased 
wes named William Wilson. Whilst catching a rail as it came from the 
rolls, he suddenly fell, grasped at the strap of the machinery, then fell 
with his head against the flange of the pulley, and then dropped into the 
hole, his head being so cut by the flange as to cause almost immediate 
death. There are too circular saws at the spot, revolving one hundred times 
a minute, and working from twenty-one to sixteen feet, by straps, which 
are turned each by its pulley. A guard before the straps, a witness 
thought, would make the work less dangerous. A verdict of accidental 
death was returned, the coroner at the same time intimating that he 
should write to the proprietors of the works, expressing his oan and the 
jury's opinion that a proper guard should be put up to protect the workmen 
against the machinery. Firms who have similar machinery as yet un- 
protected, will not, we hope, allow it to remain so any longer. 

The chairman of the Wolverhampton Chamber of Commerce (Mr. EF. 
Perry, Mayor) has just received a communication from the chairman of 
the directors of the Euphrates Valley Railway Company on the proposed 
project of constructing a railway from Seleucia on the Mediterranean to 
Bussorah at the head of the Persian Gulf. Several documents, pointing 
out the importance of the proposed undertaking, are enclosed in the 
communication, The chairman, in referring to one of them, states that 
the report addressed by Major General Chesney to the directors on the 
su! ject of the projected railway contains much valuable information re- 
garding the supply of cotton, wheat, and other products that might be 
obtained from the countries proposed to be traversed by the railway, if the 
means of transit existed, and also refers to the great increase that would 
take place in the consumption of British manufactures in Syria, Mesopo- 
tamia, Persia, and Central Asia by the establishment of the Euphrates 
Valley route to India. The chairman adds—* I have been requested by 
the Board, should you concur in the objects contemplated by this company, 
to express a hope that you will be good enough to bring to the considera- 
tion of your association the propositi plated by this pany for 
establishing a railway from the Mediterranean to the head of the Persian 
Gulf, with the view, should they approve of the same, to address her 
Majesty's Government on the subject, in some such manner as has been 








already dene by the East India and China Association of Liverpool, in a | 


letter to Viscount Palmerston, dated 21st March.” The chairman further 
states that this great enterprise has been honoured by the cordial approval 
of her Majesty's Government, but the pecuniary assistance of the Govern- 
ment, in some form or other, is especially necessary to raising the requisite 
capital of £1,400,000 for the first section, which will complete the con- 
nexion between the Mediterranean and the Euphrates, 

It is always with much pleasure that we record sensible interchanges 
of good feeling between the employer and the employed. When the 
day shall come that employers become conviueed that in a measure 
they are themselves responsible for the ignorance of mind and the immo- 
rality of life of their workpeople, such re-unions as the following will be- 
come more frequent, and all classes of society will be wiser and better. 
Then, tov, would the occasion of the lamentation of the dying judge be 
removed. On the evening of Easter Monday, a mecting of a very interest- 
ing character was held, in a large room suitably prepared for the occasion, 
at the works of Messrs. Davis, Bloomer, and Son, ironmasters, at Welsall, 
near Walsall. A party of the men employed in these works, including 
their wives and children, and wives elect, to the number of nearly 200, 
sat down together to tea, Messrs. Bloomer and Son, with other members of 
their family, being of the party. Everything in connexion vith the meet- 
ing was well arranged, and a capital tea was served up in admirable order. 
After tea Mr. Bloomer, sen., was invited to the chair, and presided at the 
mecting. Several addresses were delivered, both by ministers of the 
Gospel, and by agents of the firm, well calculated both to interest the minds 
and profit the hearts of all present. The party was also enlivened with a 
variety of pieces of music, performed in good style during the evening by 
men employed in the works. The interest of the meeting was fully sus- 
tained to its close, when a prayer and thanksgiving were offered. 


The meeting then broke up, and the whole party seemed to retire with | 


the pleasurable feeling produced by the conviction of having spent the 
evening in a rational and profitable manner. 

We take the following from the Liverpool Herald, in which paper the 
remarks are introduced under the heading of “ Thirty days to Australia.” 
Mr. Clare's persevering efforts to improve upon iron ship-building, as now 
practised, have been frequently noticed in this place. Success must 
follow upon rightly aimed efforts in that direction. In their success few 
would be more interested than ironmasters. These, however, as a body, 
have not yet given the matter that prominence which its importance would 
seom to merit, But they must be supposed to be more alive to their own 
interests than we are. It was stated a short time since that Mr Clare had 
succeeded in inducing Mr. Williams, the chairman of the South Stafford- 
shire Iron Trade, to bring the subject prominently under the notice of his 
fellow ironmasters. But the result of our inquiries made at the time 
was not confirmatory of the statement. The Liverpool Herald says— 
“There is something startling in this announcement (‘Thirty days to 
Australia’) because people have no idea, even in these days of progress, 
that a voyage to the antipodes could possibly be effected in one month; 
yet, why not? We understand that the Government contract for con- 
veying the mails is fifty-nine days, say sixty. Mr. Clare, jun., of this town, 
is prepared to build four iron mail steamers of 10,000 tons each, that shall 
average twenty miles per hour, for the sum of £400,000 each ; boats that, 
in case of war, could be applied to the Government transit of troops, Ke. 
Now, what would be the result of shortening the voyage to Australia to 
thirty days? In the first instance, we are receiving £20,000,000 sterling 
in gold annually from that colony; the interest upon that sum for one 
month (the time saved in conveyance) would be £840,000, and drafts to 
the same amount, having another thirty days to run, would make a total 
per annum of £1,680,000 interest, which, added to £840,000 would yield 
the sum of £2,400,000! So that, in one year, £800,000 more than the 
cost of building this splendid fleet of steamers, suitable for war purposes, 
would be realised merely by the saving of time. Mr. Clare is prepared to 
have this number of boats ready in twelve months, upon the Government 


undertaking to pa.» him such a rate of postage as the expeditious service 
he would render w..ld entitle him to; and we are satisfied the colonists 
would not object to an additional postage that would bring them nearer to 
this country by »t Jeast half the time now consumed. After the first year 
the Government would be in the receipt of £2,400,000 to meet the ex- 
penditure. Suppose the exp ttendant upon each voyage was £100,000, 
that would amount in the year, for twelve voyages, to £1,200,000! thus leav- 
ing a balance in favour of the Government of £1,200,000! ‘To attain the 
continuous speed here laid down is the great matter for consideration, and 
many may doubt the possibility; but Mr. Clare is quite confident that he 
can accomplish it by the construction of vessels after a plan of his own 
vessels that shall not only attain a greater speed than any hitherto built, 
but be proof against win!, wave, foundering at sea—that can neither leak 
nor sink, and at the + .ue time be shot and fire-proof. Surely, such a 
di 'y is of national importance, above all little personal interests, and 
if practically brought to bear, would, in time, confer incalculable benefits 
upon Liverpool, her ship-owners, and her merchants. 

The mode of smelting iron from the ore in blast furnaces continues, as 
it deserves, to occupy considerable attention. The following are among the 
most recently :uggested improvements :—Mr. E. H. C. Monckton, of the 
Bengal Civil Service, has patented some improvements in blast furnaces 
for smelting ores. which relate to an improved method of introducing and 
diffusing air or gases under pressure, in greater quantities that hitherto, 
into the body of blast furnaces for smelting ores, and consists in causing 
the sides of the furnace to be fitted or surrounded with a series of air 
or gas tubes or channels, for the purpose of causing the blast to converge 
from all sides upwards and downwards; the orifice of the tubes above 
the melted metal are to be of larger dimensions than those in the lower 
portion below the surface of the metal, the tubes being so arranged ‘as 
to admit of the blast being simultaneously introduced and diffused into the 
body of the furnace, and, consequently more equally distributed than by 
the method at present in use, a more rapid circulation of air or gas and 
fusion of the ore being thereby produced. The upper air or gas tubes 
with enlarged or extended orifices, being made to slant in a downward 
direction, cause the flame to reverberate upon the mass below, and thus 
concentrate and economise the heat; the pressure of the blast being 
increased or diminished at pleasure. Mr. F. Levick, jun., Cwm Celyn 
and Slaina Ironworks, has patented some improvements in the construc- 
tion and working of blast furnaces for the smelting or making of iron. In 
constructing blast furnaces according to his invention, he enlarges the pro- 
portions of the furnace so as considerably to increase its internal capacity 
and forms the hearth of such a figure as will admit of the insertion of a 
greater number of tuyeres than have hitherto been employed ; these he sets 
radially around the hearth, and a'so shapes the hearth so as to increase 
the surface of the fused metal to the greatest available extent. The tuyeres 
are arranged in two tiers, the lower line being iniended to inject the air into 
the fluid metal and assist or effect its decarbonisation, while the upper 
tuyeres are employed for the smelting operation, which is proceeding at a 
higher level in the furnace. ‘The inventor also proposes to supply air to 
blast furnaces at a muci: greater pressure than heretofore, and in some 
cases to use two different pressures for the two tiers of tuyeres. By these 
means the smeliing and making of iron will be expedited, and a great 
economy of fuel will, at the same time, be effected. When using two 
pressures of air, the twosets of tuyeres may be arranged on the same level 
if thought desirable. 

At a coroner's inquest, at Bradford, the other day, the foreman of the 
jury, Mr. John Smith, worsted spinner, stated that in his own mill he had 
adopted an invention by which the entire machinery could be stopped on 
the very instant that danger was observed. It seems that whenever an 
overlooker is about to repair or put on a belt or strap, a stop tap on an 
adjoining pipe is placed in the hand of another person, and upon turning 
this a volume of air is thrown upon the condenser of the engine, which 
instantly stops the motive power. 











METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From ouR OWN CORRESPONDENT.) 


Tuene has been no material change in the position or prospects of the metal 
trades during the past weck. The stringency of the money-market has 
put a severe check on speculative purchasers, and the trade which has been 
steady and regular, has been confined chiefly to orders for early delivery. 
The demand for Scotch pig iron bas been active, and prices are again 


firm. We have to notice a decrease of 870 tons in the shipments of the 
past week as compared with the shipments at this period last year The 
demand for merchant iron for home consumption is steady and a satisfac- 


tory trade is doing. 

At Manchester great activity is existing in the machinists’ shops, and 
extensive orders are in hand for locomotives. Some time ago a boast was 
made of the Newcastle firm having made their thousandth locomotive. 
Messrs. Sharp, Stewart, and Co., of the Atlas Works, Manchester, are now 
engaged on their thousandth locomotive. We hear that the machine 
makers of Leeds are actively employed. The Manchester houses are busy 
in the preparation of as good a show of machines as can be procured 
against the opening of the Art Treasures Exhibition. 

An Admiralty inquiry was held a short since at Munthorpe, before J. G. 
C, Curtis, Esq., C.K, in re the Ulverstone and Lancaster Railway, and the 
navigation of Morecambe Bay. ‘This railway, which is now approaching 
completion, starts from the Lancaster and Carlisle line at Carnforth, and 
crossing the estuaries of the Kent and Leven at the upper part of the bay, 
joins the Ulverstone and Furness line, at Ulverstone, thus connecting 
Lancaster and the south with Furness and the west coast railways of 
Cumberland. By the terms of the Ulverstone and Lancaster Railway Act 
the navigation was to be kept open by moveable bridges over the channels 








of the Leven and the Kent, and the engineer of the line, Mr. Brunlees, of 
Manchester, has patented a sort of telescopic or sliding bridge for the 
purpose, but the railway company has since applied to the Admiralty for 
leave to set aside the proviso for an open bridge on the ground that the 
navigation is in reality not worth preserving. The manufacturers and 
traders of Kendal, at a public meeting convened by the Mayor, John 
Whitvell, Esq., protested against the attempt to contravene the original 
terms of the act, and memoralised the Admiralty on the subject. In con- 
sequence, the inquiry above mentioned was held at Milnthorpe on the 18th 
ult. The Mayor of Kendal and a number of other gentlemen connected 
with the trade of the town and neighbourhood attended to press the 
necessity of keeping open the navigation, and Mr. Tahourdin, the solicitor 
of the railway company, appeared on the other side. This week an inti- 
mation has been received by the Mayor of Kendal, to the effect that the 
Admiralty, as conservators of the navigation, had determined to keep the 
railway company to the terms of the act, and that the bridge, as required 
by the appellants, is to be a moveable one, any danger to the travelling 
public (as depicted by the solicitor of the railway company) notwith- 
standing. 

The operations at the Lund Hill colliery for the recovery of the bodies 
of the unfortunate men entombed in the pit have been attended with much 
success since our last. A great number of men volunteered their services, 
and on Tuesday the men were divided into six shifts, to work four hours 
each, to be under the control of Messrs. Brown, Webster, R. Maddison, 
W. Maddison, Potter, and Palmer. Each shift consists of one of the above 
gentlemen and twelve men, At twelve o'clock on Tuesday night, all the 
arrangements having been completed, the first party (under the command 
of Mr. Brown) commenced the search for the bodies of the unfortunate 
men, After being in the pit for two hours, the men exerted themselves to 
the utmost, three bodies were found, and shortly after three o'clock in the 
morning they were drawn to the top and at once placed in coffins. The 
next shift commenced at four o'clock, under Mr. Ralph Maddison, and the 
men had not been long in the pit before a fourth body was found and 
brought to the top. The bodies were all much decomposed; in fact, two 
were mere trunks—the legs of one being entirely gone, having evidently 
been burnt by the fire after the explosion. Two of them were without 
clothing, and unable to be recognised. It was considered probable that the 
other two would be identified, as they had some portion of their clothing 
on, and as a tobacco-box was found in the trousers pocket of one of them. 
Two of the bodies were found near to the stables, where the fire had raged 
toa fearful extent, one under the debris at the bottom, and the other also 
in the immediate vicinity of the bottom of the shaft. After the recovery of 
the bodies the men were actively engaged in making a road through the 





debris and coal, caused by the fall of roof, so that the dead horses, which 
are a great impediment to the progress of the work, may be got out. Before 
leaving the pit at the twelve o'clock shift on Wednesday, Messrs. Webster 
and Beaumont were enabled to make an examination of some of the work- 
ings in close proximity to the bottom of the shaft. This they did by 
climbing over the fallen roof, and creeping through places otherwise 
inaccessible. Having explored the workings to a distance of 250 yards up 
the south level, and 200 yards up the second south board gate, they were 
obliged to return in consequence of the foul air they encountered. The 
result of this ination was satisf: 'y, showing that the fire had been 

pletely extinguished, so that all fears on that point are now set at rest. 
The volunteers, it is but justice to say, are working with untiring zeal, 
their energies never appearing to flag. It is believed that a number of the 
bodies have been entirely consumed. 

Great dissatisfaction has been felt by the manufacturers of Black- 
burn, Lancashire, and the neighbourhood at the expense and 
annoyance they are subjected to by the East Lancashire and 
Lancashire and Yorkshire Railway; and on Monday evening, a public 

ting of fi ers, trad &c., was held in the large court house 
at the Town Hall, Blackburn, to take into consideration the propriety of 
petitioning Parliament in favour of the proposed extension of the Blackburn 
Railway from Bolton to Manchester, and from Chadburn to Settle. R. 
Maitland, Esq., was in the chair. Mr. John Baynes, cotton spinner, moved 
the first resolution, “ That this meeting is convinced of the importance of 
direct, speedy, and ical ication with all parts of the kingdom 
to the manufacturing and commercial prosperity of the town of Black- 
burn,” which was seconded by Mr. Eccles, cotton spinner, and carried nem. 
con. Mr, Charles Tiplady, in an excellent address, moved, “ That this 
meeting views with pleasure, and highly approves of the proposed exten- 
sion of the Blackburn Railway from Bolton to Manchester, and from 
Chadburn to Settle,” which was seconded by Mr. W. Harrison, machine 
maker, and carried unanimously. Mr. Thomas C, Ainsworth, solicitor, 
moved a petition to Parliament in favour of the bill, which was seconded 
by Mr. A. W. Paterson, manufacturer, and carried by acclamation. 














The manufacturing markets have been unfavourably influenced by the 
stringency of the money markets. The trade is conducted with the utmost 
caution, and the demand has been confined to light summer fabrics. At 
Rochdale and Huddersfield the anticipated rise in wool has had the effeet 
of checking trade. The cotton trade at Liverpool has been dull, and prices 
somewhat unsteady. 

We expl.ined in last week's Excinrsr a plan propounded by Mr. Hanson 
for the prevention of explosions in mines. A reply to Mr. Hanson’s letter, 
from a correspondent who signs himself “ A Satety Lamp,” has just been 
published, from which we take the following :—-Mr. Hanson's first sugges- 
tion is, by means of an engine (to which would be connected a series of 
iron pipes, running into all the working places and up into the road) to 
exhaust or pump out the light carburetted hydrogen or fire-damp. The 
theory is by no means new, having been often suggested and refuted in the 
Mining Journal. It could never be carried out, because, as less than 6-inch 
mains and 4-inch branches into the working places would not be large 
enough, the expense would more than triple the cost of the coal; again, the 
great bulk of tire-damp lurks principally in what are termed the “old 
goaves,” or where the coal is all got, and as these often extend over several 
acres, it weuld require an infinite number of pipes to exhaust such an area, 
besides the impossibility of reaching or extending the pipes to the top of 
the “ old goaves,” which in some mines would be from five to twenty yards 
high, and continually falling, thereby endangering the safety of the pipes, 
and the lives of workmen attaching them. But without entering into a 
technical refutation of its impractibility, if Mr. Hanson will accompany me 
down the mine some day, I shall have much pleasure in “ exploding” his 
theory, not with carburetted hydrogen, but ocular and practical de- 
monstration, and shall be ready to render him any information bear- 
ing upon the prevention of accidents in coal mines. Mr. Hanson's 
second suggestion for consuming the fire-damp (in each working 
place as it is evolved from the coal) in thick wire cylinders, has 
certainly the merit of novelty, but it is cqually impracticable, because, 
wherever such a large amount of gas existed as to be continually burning 
or exploding within the consumer, there no man dare work ; the moment 
* tire-damp " collects in sufficient quantity to flash or explode in a miner's 
lamp, that moment must he retreat, or in tem minutes the intense heat 
generated by combustion of the gases would raise the gauze to a white 
heat, and the wire becoming soft would burst, and explode the mine. The 
idea of lighting mines with coal gas is old and also impracticable. I would 
recommend—Ist. The exclusive use of locked safety lamps in all mines 
where fire-damp is freely generated. 2nd. That the return air should 
always be taken up a dumb drift, and not passed over the cupola fire. 3rd. 
A ventilation of the goaves where practicable. 


SANTANDER AND ALAR Raitway, Srarmy.—The Boletin de Com- 
mercio of Santander informs us of the opening of the first section of 
this railway, which, as our readers are generally aware, is being con- 
structed by Mr. Mould fora Spanishcompany. ‘Ihe entire line is ra~ 
ther more than eighty miles in length, and will connect the rich pro- 
vinces of Castile, and ultimately the capital of Madrid, with Santan- 
der, the great northern seaport of Spain. The southern section, 
upwards of thirty miles long, between Alar-del-Rey (the terminus of 
the Canal of Castile) and Reynosa, is now in active operation, and 
was inaugurated with great ceremony and public rejoicings on Satur- 
day the 28th ult. The inauguration pageant, which is graphically 
described by our Spanish contemporary, appears to have been one of 
extraordinary splendour, the interest of the spectacle being greatly 
enhanced by its extreme novelty, for the completion of a railway and 
the working locomotives in that lofty and romantic region (3,500 feet 
above the level of the sea, and, consequently, of the northern ter- 
minus of the line), has been regarded as a perfect marvel, even by 
some who are acquainted with such arduous works in our own coun- 
try as those of the Lancaster and Carlisle line, with which Mr. 
Mould’s name is associated. Omitting the details of the inaugural 
festivities, decorations, &c. (which, as already observed, make up a 
scene of extraordinary enthusiasm and beauty), we find that 
the proceedings were initiated by a grand religious ceremony, 
conducted by the vicar-general of the Archbishop of Burgos 
and a numerous body of clergy, terminating in a solemn 
benediction of the railway. Atter this ceremonial, a train 
of twenty-four carriages and wagons conveyed about 700 ladies 
and gentlemen (including the directors and engineers ef the company, 
the clergy, authorities, and leading inhabitants of Santander and 
Reynosa, with visitors from Madrid, Valladolid, Valentia, Burgos, 
&e.) from Reynosato Alar. A 44 of the company were enter- 
tained on the return journey to lunch, at the Aguilar de Campo 
station, in the vicinity of the most picturesque portion of the line; and 
in the evening about 200 gentlemen sat down toa magnificent banquet 
in a large aoe adjoining the Casa de la Villa of Reynosa, under 
the presidency and ee of the vicar-general and the 
Marquis of Santa Cruz. On the following day an immense number 
of the population were conveyed gratuitously along the line; and 
on Monday evening about 250 of the agents and leading workpeople, 
Spanish and English, were entertained to dinner by Mr. Mould, the 
festivities closing with illuminations and fireworks. On the Ist instant 
the business working of this section of the railway was commenced, 
the departure of the first train, conveying about 150 tons of flour, 
iron, and other goods, being witnessed by an immense concourse of 
curious spectators, to whom the mule and bullock carts of the country 
had hitherto presented the only means of conveyance. The traffic of 
the line will consist chiefly of flour, grain, cattle, and the other 
superabundant agricultural produce of the Castiles ; and the railway, 
when completed throughout, will offer to passengers the most con- 
venient and direct route from England to Madrid. Next year the 
northern section, from Santander to Las Fraguas (30 miles), will be 
opened, leaving for completion a difficult interval of about 20 miles, 
which will constitute one of the most striking specimens of railway 
works in Europe.—Preston Guardian. 

In re C. J. Mare.—Court or Basxrurtcy.—At the last audit 
meeting under the above estate, it is stated that the assets in 
hand are about £20,000, and that from £20,000 to £30,000 more 
remain to be collected. The forthcoming dividend will be 2s. 6d., 
with the probability of another of equal amount. 
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INFORMATION ON DISINFECTION.* 
PART L—INTRODUCTORY. 
On THE Move or Action or DISINFECTANTS. 

1. The use of disinfectants is desired under circumstances of 
two kinds, viz. :— 

a. Against those dangerous influences which emanate from 
persons sick with certain communicable disorders ; 

b. Against the taint of organic decomposition. 

2. In both these cases the chemical objects to be kept in view 
are substantiaily the same. The infective material in either case 
is supposed to be an organic compound, declining, by successive 
transformations, from a highly complex form towards that 
state of ultimate chemical repose which belongs to complete 
oxidation. Its dangerous qualities are dependent on its condi- 
tion while passing through these steps of transition, during 
which it acts after the manner of a ferment. 

3. This supposition offers to the chemist an apparent choice 
between two modes of procedure for disinfection ; either he may 
restrain the organic compound, as long as possible, from changing 
its first state; or he may hasten, as quickly as possible, its 
transition to the last. 

4, The so-called disenfectants are accordingly of two classes. 
First, those which fix the organic matter in a form unfavourable 
to oxidation, and thus reduce to the utmost its tendency to 
undergo chemical change; secondly, those which more or less 
rapidly break up the organic matter by promoting its oxidation 
and conversion into unputrefiable products, 

5. The materials employed against those cases which are 
characterised by offensive smells are spoken of as deodorisers ; 
which word has thus come to be popularly used as equivalent 
to “disinfectants.” This error should be guarded against, for 
there is no proof that the specific power of producing fever, 
small-pox, or cholera, is necessarily associated with any 
odorous matter. Sulphuretted or phosphoretted hydrogen may 
be smelt in places where there is no power of infection ; while 
in others the mere absence or destruction of such odours is not 
sufficient security against infection. 

ANTISEPTICS, 

6. The first class of disinfectants, viz., those which restrain 
the decomposition of organic matter, are more properly desig- 
nated antiseptics. 

7. A variety of circumstances tends to prevent the decomposi- 
tion of putrefiable matter, and to put an end to its further 
progress, when it has already begun. Exclusion of the air, 
perfect dryness, a low temperature, a boiling heat, are all effec- 
tive in checking the decomposition of organic matters. The 
addition of various chemical substances also tends to prevent 
putrefaction, and to put an end to it when it has commenced. 

8. These modes of operation may be illustrated by the ordi- 
nary processes of cooking, pickling, and tanning. In cooking, 
the heat employed coagulates the albuminous portions of the 
meats; and if they be then enclosedin vessels from which the 
air has been excluded they may be preserved in a sound state 
for a great length of time. In pickling, the addition of such sub- 
stances as salt, sugar, or alcohol, to meat or fruits, abstracts 
their moisture; and thus the same condition is obtained as in 
the case of perfect dryness. In tanning, the peculiar principle 
of oak bark acts on the gelatinous portions of the skin, and con- 
verts it into leather; the further operations of drying and 
currying completely withdraw it from the influence of the air. 

9. Thus, for the purposes of every-day life, the stability of 
organic substances is ensured for a greater or less length of time. 

10. To prevent infection, the decomposition of putrefiable 
matter may in a similar way be restrained. The agents which 
may be employed for this purpose, are heat creosote, carbolic 
acid, sulphurous acid, and various metallic salts. 

11. Heat, which coagulates albuminous matters and checks 
fermentation, may be employed at the temperature of boiling 
water, to disinfect clothes which have been used by -persons 
sick of certain communicable disorders, such as small pox, fever, 
plague, &c. 

12, Creosote contained in wood tar, and carbolie acid con- 
tained in coal tar, possessing similar properties, coagulate albu- 
minous compounds and prevent putrefaction. Their strong and 
disagreeable odour renders their use objectionable in the interior 
of buildings; but they may be employed with efficacy in re- 
straining the decomposition of refuse animal matters, 

13. Sulphurous acid, the vapour formed when sulphur is 
burned in the air, or when oil of vitriol is heated with copper 
turnings or charcoal, is a powerful antiseptic. Its action de- 
pends on its strong affinity for oxygen, whereby the chemical 
influence of that element is diverted from affecting the stability 
of an organic compound. 

14. Metallic salts, such as sulphate of iron, sulphate of copper, 
and chloride of zine, give to albuminous compounds an insoluble 
coudition, which enables them to resist decomposition. 

DIsINFECTANTS. 


15, The second class of disinfectants, viz., those which more 
or less rapidly promote the complete oxidation of organic matter, 
are the true disinfectants, and properly so designated. They are 
either those which supply oxygen directly, such as nitric and 
nitrous acids; or those which induce in the organic compounds 
« condition of greater readiness to become oxidised by the air: 
such as fire, chlorine, lime, and charcoal or other porous bodies. 

16. The facility with which nitric and nitrous acids part 
with their oxygen, under certain circumstances, renders them 
valuable as oxidising agents; and thus their fumes may be 
employed to destruy infectious matter. 

17. Manganates and permanganates of soda and potash have 
Leen suggested as disinfecting agents by Mr. Condy of Battersea, 
who has prepared a cheap form of their solutions under the title 
of Natural Disinfectants. A report on their mode of action, 
by Dr. Hofmann, will be found in the Appendix A. (page 17.) 

18. Fire is the most powerful agent in predisposing organic 
matter to enter into combination with the oxygen of the air. 
Its action is due to its elevated temperature, which, by exciting 
intense chemical action, causes organic bodies to pass rapidly 
into a state of complete oxidation. 

19, Chlorine, as a disinfectant, owes its efficacy to its 
flinity for hydrogen. By withdrawing hydrogen from an 
organic compound, the remaining elements re-arrange themselves 
under the influence of chemical force, and so are disposed to 
become oxidised. 

20 Quicklime is a powerful promoter of oxidation. Its action 








* Minute of information prepared by Mr. Lindsay Blyth. Analytical 
Chemist to the General Board of Health, &¢ —The reader of this minute is 
cautioned to bear in mind that no chemical disinfectants can supply the 
place of cleanliness, ventilation, and drainage. Especially as regards the 
offensive odours which arise trom house-refuse and other putrid accumula- 
tions it must be remembered that the so-called deodorisers (however useful 
they may be for temporary purposes) can seldom do more than palliate or 
disguise an evil, The distinction between deodorisers and true disinfectants 
must be borne in mind. The great object of permanent sanitary improve- 
ments in towns ana houses is to provide that all matters susceptible of pu- 
trefaction shall be removed before putrefaction can have commenced in 
them, and thus to effect a state of things in which deodorisers shall not be 
called for.—/recavtionary note, 


is due toits caustic nature. The avidity with which it seeks 
to saturate this quality and pass into the state of a neutral salt 
induces an organic body in contact with lime to absorb oxygen 
from the air, to form those compounds with which lime readily 
enters into combination, The carbon of the organic body is 
ultimately converted into carbonic acid, its hydrogen into water, 
and its nitrogen into nitric acid. 

21. Charcoal, in common with other porous bodies, has the 
power of absorbing and condensing various gases within its 
pores, and brings them within the sphere of their mutual 
attractions, whereupon chemical combination ensues. In this 
way noxious vapours, simultaneously condensed with atmo- 
spheric air, may be brought within the influence of its oxygen 
and so destroyed. When chemical action does not take place 
between the gases so condensed, they may be driven out again, 
by heat, unchanged. The peculiar action of charcoal then 
consists merely in the power it possesses of condensing gases 
within its pores—the nature of the gases themselves determi- 
ning their destruction or not, as the case may be. 

22. Charcoal, however, may be efficiently employed as an 
adjunct to other modes of disinfection. Its power of re- 
moving smells from liquids is considerably less than its power 
over atmospheres, because the pores being partially filled by the 
liquid there remains less space for the condensation of gases. 
For this reason it should be sprinkled over the surface of the 
offensive matter, so that the air may have free access to some 
portion of it. In this way odorous gases will be absorbed on 
one side, and destroyed or oxidised on the other. 

DEODORISATION. 

23. The offensive gases given off from decomposing organic 
matter, are usually compounds of hydrogen with carbon, or 
sulphur, or phosphorus, and ammonia. Many of these may be 
removed by the absorbing power of porous bodies ; and in some 
instances they may be broken up by the chemical action of such 
bodies as quicklime, chloride of lime, salts of zine, copper, iron, 
manganese, and lead. The substances employed as deodorisers 
may also possess the property of antiseptics or disinfectants ; 
and in their use it will be well to bear in mind these separate 
properties :—Thus, in the interior of buildings, and when sick- 
ness prevails, a true disinfectant is to be preferred (15); but 
when, as in the case of refuse matters to be applied to other 
purposes (58), the abatement of a nuisance only is desired, the 
employment of a deodoriser will be sufficient, or even preferable. 

24. Various kinds of charcoal have been suggested for the 
purpose of deodorisation. Peat charcoal possesses the power 
of condensing the largest amount of noxious vapeurs, but any 
other kind of charcoal may be used. Boghead coke (the after- 
product of the manufacture of gas from the Boghead cannel 
coal) is offered at a cheap rate by the “ Imperial Gas Company.” 
It possesses considerable deodorising power. A very effective 
material for many purposes may be prepared by burning 
refuse organic matter, mixed with breeze or small coal, and a 
portion of clay, lime, ashes, or any other earthy matter. The 
public dust-heaps might be mixed with a portion of lime and 
carbonised, to form a very efficient deodoriser. Such a plan 
would prevent the nuisance which often arises when such heaps 
are allowed to accumulate (62); it would increase their value if 
applied to the land; or would serve, when employed as a deo- 
doriser, to diminish other nuisances (58). 

25. Quicklime acts as a deodoriser, by promoting the oxida- 
tion of offensive gases, forming inodorous compounds with their 
sulphur and phosphorus, and converting their hydrogen into 
water. Quicklime, however, does not act as a perfect deodoriser 
when ammonia or any of its salts are present ; its first action is 
to liberate that gas which may thus escape into the air, For 
this reason, when quicklime is used, it would be well to combine 
with it some porous body which, if sprinkled over the surface, 
would absorb the ammonia, and promote its ultimate oxidation 

29 

26. Chloride of lime, or the powder popularly known under 
this name, is prepared by saturating slake lime with chlorine 
vapour. When this powder is exposed to the air, a portion of 
the chlorine is given off, which, by combining with the hydrogen 
of the offensive gases, is converted into hydrochloric acid; and 
the newly-formed compound, combining with ammonia, converts 
that gas into an inodorous salt. 

27. Various metallic salts act as deodorisers; their acids 
combine with ammonia, their metals with sulphur and phos- 
phorus, and their oxygen unites with hydrogen to form water. 
A single illustration will explain the general mode of action of 
these bodies. When chloride of zinc is brought into contact with 
hydrosulphate of ammonia (one of the offensive compounds 
resulting from organic decomposition), the following reactions 
take place :—The chlorine of the metallic salt unites with the 
hydrogen of the offensive gas to form hydrochloric acid, and 
this latter unites with the ammonia to form hydrochlorate of 
ammonia, while the sulphur unites with the metal to form an 
insoluble sulphide of zinc; all the new compounds being 
inodorous. 

(To be continued.) 








Hypro-steAm Encixe.—A large silk manufactory is being con- 
structed in Newark to be driven by a water wheel, the water for 
which is pumped in a continuous circuit by steam. The pressure 
maintained on the jet of water is very great, and the wheel is a small 
and exceedingly well finished turbine, the diameter of which is only 
about one foot.—The revolutions are consequently so rapid that in- 
| stead of multiplying the speed in transmitting it to the shafting, as is 
| usually necessary with all machinery of this description, whether im- 
pelled by water or steam-power, it has in this case actually to be 
reduced. It is claimed by the inventor, Mr. William Baxter, that 
the simplicity and economy of the steam pumping machinery em- 
ployed, is such as to more than balance the waste in transmitting the 
power through the water wheel, and that consequently the power is 
produced and given off to the machinery at a less cost for fuel, and 
with less wear and tear of the machinery, as well as also more 
steadily, than in the ordinary steam-engines.— Scientific American. 





Fatar Accipent.—RaAmway CoLiision.—An accident, attended 
by fatal results, occurred on Thursday afternoon, on the Morayshire 
| railway, Lossiemouth. It appears that Mr. Joseph Taylor, chief | 
| engineer on the line, had been repairing one of the engines, and there | 
| being no regular train for an hour, he had taken the opportunity of 
| testing the capabilities of his engine by running it down from Elgin 

to Lossiemouth. At a sharp curve in the line, another engine and 

empty truck suddenly made their appearance, also at full speed, 

coming up for ballast for some of the vessels in the harbour. The 
| up coming engine-driver had the presence of mind instantly to let 

otf the steam; but Mr. Taylor seems to have become completely 
| paralysed, and his engine ran into the truck in front of the other 
engine with a tremendous crash, smashing the truck to pieces, and 
literally lifting it up on Mr. Taylor’s engine, which ran, as it were, 
under it; and one of the buflers of the truck struck him on the | 
bowels, by which he was killed on the spot. The truck in falling | 
down also struck a young lad named William Forsyth, apprentice 
engineer, and nephew to Mr. Taylor, bruising his legs and otherwise | 
severely iujuring him. The fireman of Mr. Taylor's engine was also | 
cut about the face, had one of his ankles dislocated, and was other- | 
wise bruised and scalded. Those on the other engine—four or five | 
in number—all escaped unhurt.—igin Courant. | 











SOCIETY OF ARTS. 
April 29th. 

METROPOLITAN IMPROVEMENTS AND THAMES EMBANKMENT: 

By Mr. Francis Bennocu. 
Tue following is an abstract of Mr. Bennoch’s paper. The 
accompanying plan shows the proposed improvements in the 
neighbourhood of the Thames only, they being the most im- 
portant. 

Before proceeding to consider our streets as they now 
absolutely exist, we will rapidly survey the past, so as to enable 
us more justly to appreciate the present. No people have ever 
been sufficiently far-seeing as to anticipate accurately the wants 
of the future. Streets amply commodious a hundred years ago 
are altogether insufficient for the necessities of today. The 
new London-bridge was widened considerably after the first 
design was settled and accepted, and had it been increased by 
twenty feet additional, the public advantage would have been 
better consulted. An idea prevailed in the city that fifty feet 
was ample for any first-rate street. Moorgate-street and New 
Cannon-street were laid down and built under that idea. The 
result is that entering Moorgate-street from the wider street 
beyond, is like entering a well. No first-class leading thorough- 
fare ought to be constructed on a scale of less than sixty feet 
between the houses, from front to front—nine feet for the foot 
pavement on each side, and forty-two feet for the roadway. This 
would enable two persons to walk abreast, and allow one person 
to pass in each direction on each side of the street, and forty- 
two feet for the carriage-way gives room for five or six con- 
veyances. One to stand, when necessary, by the kerb on each 
side; one line of slow wagons and another of swift cabs to 
proceed in either direction, This establishes a principle that 
should ever be maintained. 

That the thoroughfares of London should continue as they 
are is discreditable to us as an enterprising people, but by no 
means surprising. There is not on the face of the globe a finer 
situation for the metropolis of the trade, the commerce, the 
wealth and the luxury of the civilised world; and those who 
chose it displayed good sense and judgment. 

At the time when -pack-horses superseded human Jabour in 
the heavier work the streets of London were, no doubt, found 
too narrow ; then as now they followed the course of the river, 
narrow, winding, and inconvenient. In England, Scotland, 
Ireland, on the Continent, and even in the United States, this 
law holds good. The river forms the base and determines the 
direction of the streets. 

Turnpike roads, canals, and railways, those triumphs of the 
genius of Macadam, Brindley, and Stephenson, in facilitating the 
intercourse of man with man, have considerably modified the 
laws previously existing, and streets, straight as a line, and of 
admirable width, instead of being the exception, are becoming 
the rule. The founders of the city of Philadelphia were the 
first to abandon the picturesque, and determine that utility was 
the only rational principle that a reasonable people should adopt. 

The growth of London was like the growth of the English 
oak—slow but sure—as if destined to live for ever ; and like 
the oak, too, the first sign of decay was found near the centre. 
The earliest reliable map which exists gives us an idea of the 
metropolis 200 years ago. The old city of London, with its 
cathedral in the centre, seems to be a mere handful of houses 
when contrasted with the endless labyrinth of ways that now 
constitute the great metropolis. Beyond the city boundary, 
and outside its liberties, we had the Moorfields, Spa-fields, 
Conduit-fields, and the fields of Lincoln’s-inn. Within a com- 
paratively recent period, the borough of Southwark was resorted 
to as a place of amusement and healthy exercise for the younger 
men, with an occasional mansion occupied by the wealthier 
merchants; the custom then being for the general citizens, 
whatever their grade, to reside at their place of business. Still 
the city grew; and grew with it all the inconveniences that 
marked the formation of its first street. Narrow, undrained, 
no free circulation of air, closely pent-up houses overhanging 
the streets and shutting out the light. The primary object in 
constructing the original houses was convenience for the purposes 
of gain; the second series of houses sprung from the fact of 
accumulated wealth, and designs were produeed on a scale of 
corresponding magnificence; the object being to gratify the 
senses by the indulgence of every luxury. 

The first streets, as we have seen, are regulated by the course 
of the river ; the second take an independent course, In almost 
every city the eastern district is devoted to labour, the western 
district to recreation and its attendant pleasures. The cause of 
the difference, so far as London is concerned, is perfectly clear. 
Begin where we will, the first house becomes the centre of the 
system, and as the houses increase they form a villaje, town, or 
city ; there must be to each an eastern and a western side. The 
earliest fuunded becomes the centre of trade, producing abundant 
wealth. With independence arises the desire to enjoy the fruits 
of industry. The north may be too chill, the south too warm, 
the east full of bustle and vapour, but the west is, during nine 
months in the year, freer from the annoying smoke which the 
prevailing wind kindly drifts towards the east. To the west, 
therefore, the man of pleasure retires, and there establishes 
himself. In the course of a few years he becomes the centre of 
a circle whose sole object in life seems to be the pursuit of enjoy- 
ment. Though dwelling in the uncrowded west, they are never- 
theless compelled occasionally, generally quarterly, to demean 
themselves by visiting the precincts of trade, and soa free 
thoroughfare is established east and west. Whatever course the 
streets of trade may take, the streets of pleasure are generally 
east and west. ‘his is the case, not only in London, but in 
Brighton, Birmingham, Manchester, Leeds, Huddersfield, 
Glasgow, Edinburgh, and Dublin; the whole being determined 
by the current of the wind. Mr. Glaisher, of the Royal Obser- 
vatory, Greenwich, and one of our council, has furnished me 
with several very elaborate tables bearing upon this point, which, 
I regret to say, I have been unable to use as fully as I at first 
intended. 

Having thus glanced at the formation of our business streets 
and thoroughfares leading to districts dedicated to pleasure, we 
must turn our attention to the examination of the difficulties to 
be overcome before our main trunks of communieation can be 
considered perfect, or moderately convenient. ‘Ihe several dis- 
tricts are divided from each other, and as accurately defined b 
the habits of the people as are the several countries of the eart 
onamap My work is to endeavour to bring the several por 
tions of the metropolis more closely together, by suggesting 
certain improvements, which if adopted would render a journey 
from the west to the east of London possible in less than half a 


| day—to show how to bring the several parts of disjvinted Lon- 


don into closer contact by increasing its number of bridges, 
widening its streets, embavking its river, or extending and 
rendering continuous a metropolitan belt of railways. This sub- 
ject has never to this hour received the steady and determined 
attention of the authorities. How to shorten the overland route 
from Charing Cross to Whitechapel is left to a few enthusiastic 
private persons, who are, I fear, looked upon as lunatics, the 



























SA NRE 
_ pan : en 





THE ENGINEER. 


May 1, 1857. 











<a ESTMINSTER Bil ? j 





i F 


SE — <a 


wT — 
“Say “> 2 
“\ (SG %,. 
a 


L4 
| a 
\ Or 
» * i 









’ 


r 
=e 


PLAN, SHOWING PROPOSED NEW STREETS AND RAILWAYS, AND EMBANKMENT OF THE THAMES. 

























matter seemingly being abandoned as hopeless, while the evil is | satisfactory state, what can be said when we look at the lines of | vehicles traversing the streets that we had in 1801 ; and what 


increasing day by day. 

I will now direct your attention— 

I. To the conditions of our streets, direct and lateral. 
II. What they have to accommodate. 

III. How they may be improved. 

I must first direct your attention to the communications, east 
and west, beginning with the river, whose ample width enables 
it to supply the best possible means of communication between 
the city and Westminster, and their immediate neighbourhoods, 

With all its advantages the Thames remains in a state abso- 
lutely disgraceful. The boats are the worst that sail on any 
river where the traffic is abundant. Our halfpenny, penny, and 
even our best boats are a reproach to the metropolis. As there 
is no respectable approach to any pier on the south side, and very 
few on the north, the general moving public must avoid the river 
until the boats are enlarged and the approaches made reputable. 

Leaving the river for the present, we examine the line of 
omnibus traffic from Piccadilly to Whitechapel, and there we 
must observe that the convenience afforded to traffic and facility 
for continuous pro; must be measured, not by the maximum 
but by the minimum width of the streets. Take Temple Bar as 
an instance. Along the Strand the progress is steady and rapid ; 


there is room for two or three conveyances each way, making 
five or six altogether, They approach Temple Bar: the two or | 


three vehicles passing eastward are met by two or three going 


westward, But supposing there are only two proceeding each | 


way, there is only room for one to pass through th2 Bar in each 
direction at the same time. The process is like drawing a wire ; 
the two lines of traffic are drawn into one, and the result is, that 
carriages occupy exactly double the time they ought to do. This 
is obstruction the first, and the experience of all now present 
will confirm the fact. At Chancery-lane a stream of traffic from 
Camden Town to Kennington, by way of Blacktriars, swells the 
tide, which, meeting with contending currents in Farringdon- 
street, all progress is for a while suspended, Fleet-street is 
blocked up, by and by that is cleared, and there is a cheerful 
trot round St. Paul's. A slight check is felt at the corner next 
to Cheapside, and a third lock takes place in the Poultry, you 
past the shoals of the Mansion House, where the diverging streets 
are as numerous as the mouths of the Danube, and ultimately 
we get into the straits of Cornhill, but a fourth lock occurs in 
the gorge of Leadenhall; we wind through Aldgate, get into 
Whitecha pel, and arrive at Mile-end, a distance of four or five 
miles in the short space of two hours and a-half. An ingenious 
friend of mine has gone into the calculation, and come to the 
conclusion that, within the city boundary, which might be done 


in ten minutes usually occupied fifteen minutes, sacrificing one | 


or two thousand pounds per day, or from £300,000 to £600,000 
per annum; but taking the loss at £300 per day, there was a 
loss of £100,000 annually, an amount almost sufficient to build 
a bridge once a year. 

Omnibuses from Hoxton, Hackney, Shoreditch, Mile-End, 
Blackwall, Blackwall Railway, and London-bridge Railways, all 
meet at the Mansion House, and must pass Cheapside in their 
way westward, whether they go by the Strand, or by Holborn 


traffic across the river. The population occupying the area from 
Blackwall to the Lower-road, Islington, and on a line with 
| Goswell-street, seeking to cross the river, can only do so by 
|London-bridge So in the south: the entire traffic of the 
| district from Greenwich to Clapham, embracing Peckham, 


Brixton, Camberwell, and Kennington, must use the same | 


| bridge ; the consequence is that the amount of pressure 
lat this point is excessive and wunexampled. Pursuing 
|our course northward, we find that the next bridge having 
lany amount of traffic is Blackfriars. Omnibuses and cabs, 
‘from Islington, meet at the Post-office, pass round St. Paul's 
or along Newgate-street, twist down the Old Bailey into 
| Ludgate-hill, and turn into Farringdon-street, and so over the 
' bridge to Kennington. The whole district of Pentonville, 
Camden Town, and Somers Town, with Tottenham-court-road, as 
its western boundary, creep along College-street or Hampstead- 


‘road, down Gray’s-inn-lane or Holborn, and get into Chancery- | 


| lane, where, like other matters in Chancery, they are kept some 
| time. At last they turn into Fleet street, then proceed to Far- 
| ringdon-street, and on to Blackfriars, Blackfriars is, and always 
‘has been, a bad bridge, and the sooner it is rebuilt the better; 
its gradients are destructive to horseflesh, being nearly four feet 
in 100, or one in twenty-five, a steepness hardly admissable on an 
average turnpike-road. The traffic westward, seeking to cross 
‘the river, generally proceeds by way of Westminster-bridge. 
Southwark and Waterloo are only used occasionally, for the free 
| British spirit rebels against a toll. The majority of men would 


| rather drive a mile that costs a shilling than pay a halfpenny on | 


compulsion. In practice there are only three bridges across the 
river open to the public, London, Blackfriars, and Westmiuster, 


| amount required. 
I proceed to consider the second division of our subject. 
What are the streets expected to accommodate’? This portion 


‘of my address I have prepared in a tabular form, but I may | 


' here condense a few facts, worthy of being permanently fixed in 
the memory. 

The population of London was, in 1801, 958,863; 1811, 
1,138,815 ; 1821, 1,878,947 ; 1831, 1,654,994 ; 1851, 2,361,640. 

Since 1801, or within fifty-seven years, the population of the 
metropolis has very nearly trebled itself; and, therefore, if the 
‘streets then existing were required to be of their then capacity to 
' accommodate the population, it follows that a population of 

three times the number demands a greatly increased width of 
thoroughfare. 

If population has increased so much, we find that public 
conveyances have inc in an equal ratio. The number of 
| hackney-carriages were, in 1801, 900 ; 1811, 1,000 ; 1821, 1,000; 
| 1881, 1,200 ; 1841, 2,000 ; 1851, 2,800; and in 1857, 4,350. 
| In the first thirty years of the present century the increase of 
| hackney carriages was only 300, or 100 for each period of ten 
| years, being at the rate of ten hackney carriages in a year, while 
| during the last six years the increase has been 1,550, or over 


| 250 per annum. Since 1801 the increase has been such as to | 


| multiply the then number nearly five times. 


their aggregate accommodation being less than one-third of the | 


and Oxford-street. 
nothing to relieve this traffic, and only the arm of the law and | unknown in London, being in that year imported from France 


the determination of the magistrate, aided by the police, will | by Mr. Shillibeer ; yet we now observe in the public prints that | 


New Cannon-street has hitherto done! Before 1828, that most convenient vehicle, the omnibus, was | 


secure regulations calculated to benefit every user of public con- | 
veyance. West of St. Paul’s the narrowness of Ludgate-street 
and Newgate-street, the latter aggravated by the crowd of 
butcher’s carts, greatly interrupt the course of traffic, but | 
Temple Bar on the one side, and Middle-row on the other, are | 


week by week one company has a revenue of half a million 
sterling per annum, and the estimated capital invested in such 
roperty is nearly £3,000,000, the number of carriages under 
icense being somewhere about 3,000. 

Trade and commerce have doubtless extended in a like 


has been done to widen the streets in proportion to this tre- 
mendous increase of traffic? Absolutely nothing! It is manifest 
that the main streets ought to have been nearly doubled in 
width. 

From statements of the traffic over London-bridge taken 
very recently, and also the traffic of several parts of the City, 
taken under the superintendence of Mr. Haywood, the talented 
engineer to the Commissioners of Sewers of the City of London, 
it will be seen that generally the pressure is the greatest where 
the streets are the narrowest, or where they have not been 
expanded for fifty years, and cannot be widened without an enor- 
mous expenditure. 

The only reasonable manner in which the evil can be over- 
come, and the wants supplied, is to open other currents of traffic 
wherever they are needed and can be accomplished. This intro- 
' duces us to the third division of our subject. 

How can our thoroughfares be improved? The greatest 
| improvements in modern times were the uniform widening of 
the streets ; the new streets opening with Leicester-square and 
| New Oxford-street in the West-end, and within the City the 
| construction of Moorgate-street and New Cannon-strect, and 
above all the building of London-bridge, with its several neigh- 
bouring alterations, not only within the City, but in the borough 
of Southwark and the new Victoria-street, leading from Black- 
| friars-bridge to Clerkenwell. 
| In addition to the improvement, as already described, of 
Middle-row and Temple-bar, in the communications east and 
west, it is indispensably necessary something should be done to 
secure at least three great thoroughfares east and west, so-that 
in the event of repairs being required in either the two other 
might be always open; to meet this necessity we have on the 
| north a direct line from Charing cross to London-bridge, by way 
| of the Strand, Fleet-street, Ludgate-hill, St. Paul’s, and Cannon- 
street. 

The centre line should be the continuation of Cheapside, north 
of Paternoster-row, over Farringdon-street, by a viaduct bearing 
slightly to the south of Lincoln’s-inn-fields, and so on to meet 
the improvements in the west, ona line with Piccadilly. 

The northern line should be New Oxford-street, a part of 
Holborn, diverging at the top of the hill, and by a viaduct 
crossing Victoria-street to Smithfield, passing in front of St. Bar- 
| tholomew’s Hospital, through Bartholomew’s-close, across Alders- 
| gate-street on the level, and so in a line with and into London- 

wall, joining the pavement for Hoxton traffic, Bishopsgate-street 
for Hackney or Shoreditch traffic, and proceeding down to the 
river side by way of Houndsditch, the Minories, and Tower-hill, 
crossing the river by a steam ferry; all these are shown on the 
accompanying plan. 

On the south side, the New street resolved upon by the Metro- 





politan Board of Works will be of i convenience, 
although I think the line chosen by Mr. Pennethorne is infinitely 
preferable. 


The cross traffic of the metropolis, that is, the traffic north 
| and south, is nearly as important as that east and west. To 
relieve London-bridge of much of its heaviest traffic, 1 suggested 
| toa Committee of the House of Commons, some years ago, the 
| propriety of establishing steam ferries at all convenient points 
| on the river below London-bridge, and I rejoice to find that a 
| ublic company has recently been formed to carry out the project. 
| if fairly tested and proved successful, of which I have no doubt, 
| a new era will have commenced in regard to metropolitan 
| thoroughfares. 

Southwark-bridge, though badly-constructed, its gradients 


obstacles which ought to be removed forthwith, as preliminary | manner, and the number of wagons, carts, and horses must have | 
| being nearly as steep as Holborn-hill, should, nevertheless, be 


to still greater improvements. 


If the direct communications east and west are in this un- | in concluding that in 1857 we have ten times the number of | made free of toll; and Queen-street, 


| inereased proportionably. Therefore we believe we are justified 


between Cannon-street and 
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heapside, made of a width equal to that between Cannon-street 
ind Thames-street 





St. Paul's bridge, which I had the honour to suggest, would, | 


next to London-bridge, have the largest traflic across the river. 





Being on the high level, and forming the connecting link, in a | 


straight line, between Middlesex on the one side, and Kent and 
Surrey on the other, it would not only relieve London-bridge, 
but take half the traffic that now passes over the old and 
ricketty Blackfriars, which, springing from the low ground, is 
compelled to have a gradient very injurious. Its immediate 
demolition and reconstruction are alike demanded by the 
exigencies of the public service. As the new bridge would be 
lower in the heading by four or five feet; the incline would be 
greatly reduced, and still more so should the piers be of stone, 
and the span of iron girders. Temple-bridge would introduce a 
most important feature in the re-arrangement. It would open 
up to the river the whole district of Lincoln’s-inn-fields, and 
the squares north of Holborn in a direct line with the south, 
and thoroughly ventilate the wretched neighbourhood of Drury- 
lane. Waterloo-bridge should be made free of toll, and Hunger- 
ford widened and strengthened to bear carriage traffic. At 
Westminster, whether we are to have one or two bridges, I may 
leave to the decision of the active gentleman who presides over 
the department of works. 

However necessary 
all these suggested improvements may be, they only introduce 






me to the main object of this paper, which was designed to | 


and indispensible the accomplishment of | 


refer chiefly, if not solely, to the embankments of the river | 
. Af) | . : : 
| able number, with elaborate plans, are containedin the House 


Thames. Having at considerable length gone into the general 
question of improvements, I feel that I have cleared the way for 
the careful investigation and discussion of the plans proposed. 

The proposed plan combines a promenade, a carriage way, and 
a railway, (the illustration shows a section taken on the line, 
AB on the plan) and should the Government approve, and the 
River Commissioners agree to the scheme, the entire work might 
be executed without costing the metropolis or the country a 
single farthing. The revenue from the railway, and the frontage 
obtained from the river, would not only compensate all persons 
having claims, but pay, it is presumed, a handsome dividend to 
the projectors. The merit of the scheme, as now laid down, is 
chietly due to Mr. Charles Liddell, the eminent civil engineer, to 
whom I am personally indebted for the beautiful drawings exhi- 
bited, all executed by Mr. Driver. 

The embankment commences at Westminster-bridge, and 
terminates at the proposed St. Paul’s-bridge. A railway starts 
from the Post-office, being in continuation of the Fleet Valley 
Railway from King’s-cross ; 
ment along the river ; enters a tunnel at Whitehall, and proceeds 
westwards to Richmond and Brentford, as to catch the 
omnibus tratlic of those districts, which is very large, and would 
be exceedingly profitable 

The gardens of Whitehall and the Temple are not only 
retained, but enlarged, while new gardens are to appear in front 
of Somerset-house. Every street coming down to the river is 
improved, and a greater amount of wharf accommodation 
secured than now exists. The railway starting from the Post- 
office has a branch uniting it with the South Western on the one 
hand, while on the other it is connected with the South Eastern. 
Could these junctions be effected, this important and often 
discussed problem—how can the railways on the North and on 
the South of London be effectually united !—would be solved, 
and that in the only way feasible, at a moderate expense. 
Taking advantage of the admirable street suggested by Mr. 
Pennethorne, Mr. Liddell has conceived the possibility of uniting 
the South-Western with the Brightcn and South-Eastern Rail- 
ways, in a manner that cannot be surpassed 
tioning all sorts of peddling schemes, the authorities would 
resolve to grapple boldly with what is pressing and imperative, 
this entire scheme for ‘Thames Embankment, Railway Junction, 
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menced forthwith, but completed in five years. The illustration 
shows the nature of the construction. 
facing the river, are the wharves and other matters connected 


with trade ; on a higher level, but receding considerably, is a pro- | 


menade for pedestrians; 
iron columns, the r 
roadway for carri 


next comes the space over which, on 
ilway is to be laid down; next comes the 
8, forty feet wide, and then another footway 
or promenade in front of the houses that may be erected, the 
entire width for foot passengers, carriage way, and railway, 
being 100 feet 

Another line might run along the side of the New-road, from 
St. Paul's to the Elephant and Castle, and branching off to the 
left, give railway convenience to the immense omnibus popula- 
tion of Camberwell, Kennington, Brixton, Clapham, ‘and Streat- 












| wonderful fairy tale ever promulgated, 
Mr. Bird, and others, favoured the Committee with initiative | 


it follows the road on the embank- | 


| all desire to see accomplished. 


| the great pressure in the centre 


If, instead of sanc- | 


plan of construction proposed, it is believed that vibration could 
barely be detected 


The completion of the railway and Thames embankment | 


scheme would open the whele of the river from the centre of the | 


city to the attractive west, to all who might desire to avail 
themselves of a rapid and regular mode of conveyance. The 
piers would be rendered more accessible, and so the boats would 
be more useful. The promenade and carriage way direct from 
the Bank to Charing-cross, would relieve the traflie of our 
present overloaded streets, while the railway would convey from 
St. Paul’s to Westminster in a sihgle hour a larger number of 
persons than could now be conveyed ia twelve hours by all the 
appliances in general use. ‘ 

No plan for the embankment of the Thames can be accept- 
able or will be permitted that does not secure the uniform width 
of the river, and provide additional convenience to the traflic on 
its surface. It is due to Mr. Liddell to state that all available 
means have been employed to accomplish these indispensable 
ends. The most careful surveys, patient study, and engineering 
skill have been devoted to the subject, and I acknowledge that 
although I am not possessed of a very sanguine temperament, I 
am nevertheless impressed with the belief that the greater por- 
tion of these suggestions will hereafter be adopted. 

The amount of attention paid to the course and convenience 
of the London traffic, during the past few years, excite the live- 
liest expectation that something may be effected without any 
great delay. So numerous have been the schemes proposed, 
that one gets bewildered in thinking over them all. A consider- 


of Commons’ report of evidence on metropolitan thorough- 
fare, presided over by Mr. Jackson. Mr. Paxton’s Crystal bou- 
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4 for carrying a Railway through a Town in connexion with a 
new line of Streets, 





BEGG'S MODE OF PREPARING, &e., TEXTILE 


MATERIALS. 
PaTENT DATED Ist OctopeEr, 1856. 
Tuts invention consists in a mode of arranging, preparing and 
bleaching apparatus, so that the goods to be treated may be operated 
upon by the preparing and bleaching agents in a continuous and 
effective manner. Several vessels are arranged in two parallel rows 
in communication with each other, and fitted with stop-cocks. In 
one row of these vessels is placed the washing or preparing liquor; 
and in the second the bleaching liquor ; and so on throughout the series 
as may be required, All the chambers are heated by steam. — In 
treating goods in this apparatus, the valve governing the communica~ 
tion between the washing or preparing chamberand the goods chamber 
is opened, and a pump or other forcing apparatus situated on the pipe 
between the two chambers is set at work. By this pump the washing 
or preparing liquor is drawn from its containing chamber, and forced 


| into the goods chamber and through the goods themselves, the liquor 


levard was worthy of a chapter in the “ Arabian Nights,” and 


could it be completed, would be the realisation of the most 


suggestions, bearing chiefly on the Thames embankment, but 
none, in my judgment, meet so well the requirements of com- 
merce, or of general traffic, as the plan now before us, which, 
when matured, and elaborated with the addition of its architee- 
tural embellishments, will be worthy of Londen, and that is 
commendation enough. 
for the establishment of pillar or columnar railways, to run 
along our public streets ona line with the kerb-stone, which 
some have irreverently designated the lamp-post system. 
Looking at it very carefully, I fear I must conclude that it 
would be neither safe nor remunerative. 

Mr. Mitchell, of Inverness, the distinguished engineer and 
superintendent of public roads in the north of Scotland, has 
employed a portion of his time, when visiting the metropolis, 
in the hope of giving some hints in furtherance of the design we 
His main sugyestion is a street 
and railway from the front of the New Gallery near Kensington 


across Hyde Park and Grosvenor-square, Regent-street, parallel | 
with Oxford-street, and Holborn, which it crosses near Middle- | 
| row. 
with the Eastern Counties Railway in Bishopsgate, the whoie | 
being in nearly a straight line from point to point. The objec- 


Then past the Sessions House, Clerkenwell, and uniting 


tion to this and to other kindred schemes is that they overlook 
The thoroughfares at the 
extremities suffer little if any over-crowding from superabundant 
traffic. The point demanding immediate attention is the central. 
The entire system has grown so rapidly that the streets in the 
city are quite incapable of accommodating the traffic forced into 
them. No scheme can be of any use that does not relieve the 
heart of the metropolis from its condition of coutinuous con- 
gestion. From every suburb of the metropolis, every morning, 
the streain of traffic sets in towards the Bank and the Exchange, 
and every evening the return current sets out with a force and 
velocity quite irresistible. Such traffic cannot be diverted, it 


sible—the former is practicable and least expensive. 

How the plans suggested are to be carried out necessarily 
presents some difficulty, whether they must be superiutended by 
divided or by centralised authority ; whether by a Metropolitan 


| Board of Works, or a commission, or a responsible dictatorship, 


ham, uniting with the Crystal Palace Railway to the west-end, ' 


give facility to many visitors, and considerably relieve London- 
bridge of much of its superabundant omnibus traffic. It is pro- 
posed to unite the Thames Embankment Ra'lway with the 
Blackwall Railway, in a manner, as I believe altogether novel, 
the merit of which belongs entirely to Mr. Liddell. The railway 
passes (as shown in the accompanying illustration) not only 
behind the houses facing the suggested new street, but absolutely 


passes through them; the back part of the first-floor being sur- | 


rendered for railway purposes. It may seem a daring scheme, 
but I am assured that it is perfectly practicable; and from the 


it is not for me to determine. The annoyance increases day by 
day, and the difficulty of remedying it iner 3 in a corre- 
sponding ratio. It is, therefore, manifest that the presen tis the 
likeliest time to insure success 

Whether the plans to which I have now had the honour of 
directing your attention, or some others infinitely more worthy 
shall be adopted, | am persuaded that a tide in favour of im- 
provement has now set in, every contribution, however humble, 
tends to swell the current which, ere long, will become irre- 
sistible. I only hope that no delay will be permitted to occur, 
and that most, if not all, of us may live to see the river frontage 
of London not only worthy of the metropolis, but worthy of 
the nation of which it forms a part, and ought, in an archi- 
tectural sense, to be an example to the world. 





Iron Screw VEssELS AND THE WHALE Fisuinc.—Messrs. Palmer, 
Brothers, of Jarrow-on-the-Tyne, lately launched a stoutly-built 


| iron screw steamer of 500 tons, for Mr. A. G, Robinson, of London, 


to be employed in the whale fishing trade. 


Mr. Gisborne, Mr, Page, | 


We have also Mr. Rammel's suggestions 


: | must be accommodated ; and the only rational plan is either to | 
. © r} ‘Te “dea « “ », ro " +4 : P P | 
and a high level bridge at St. Paul’s, would not only be com- | open up two new lines leading to and from the centre, or to | 
| widen those already in existence, 


The latter is next to impos- | 
On the lowest level, | | 


being allowed to tlow out at the other end of the chamber through a 
pipe titted with an escape valve loaded to any required pressure, and 
running back again to the bottom of the washing or preparing liquor 
chamber. In this way, as the pump continues to work, the liquor is 
continually forced through the goods, so as to penetrate and act upon 
every fibre of them. When this is done, the branches leading to the 
bleaching liquor chambers are successively opened, and the process 
is repeated until all the bleaching ingredients have been successively 
forced through the goods, At the close of the process the valves and 
pipes are so adjusted that the pump draws off all the moisture from 
the goods and leaves them dry for removal. 








The illustration shows a plan of the apparatus:—A is the chamber 
| or vat in which the actual bleaching action takes place, and B, C, D, 
show parts of the composite or cellular chamber, containing supplies 
of the various liquid ingredients employed in the yee The 
chamber A has attached alongside it a vertical pump E, the plunger 
of which is worked by an eccentric, or other means. The lower end 
of the pump communicates by a short transverse branch F with the 
bottom of the chamber A, whilst an opposite branch G communicates 
by means of a curved pipe H with the short horizontal pipe J, from 
which branches K, L, M, pass to the respective cells or divisions of 
the chamber B, C, D. This latter chamber is on a higher level than 
the chamber A, and all the three branches open into it on a level 
with its bottom. Another pipe N, having upon it a loaded valve O, 
communicates between the upper part of the chamber A and the open 
top of the first cell B in the opposite chamber. When the apparatus 
is in action the working of the pump E draws out the particular pre- 
paring or bleaching liquid which may be required, according as the 
vipes K, L, or M is made to communicate with the pump. The 
iquid so withdrawn is forcibly injected into the mass of goods con- 
tained in the chamber A, and is discharged from the upper part of the 
chamber through the weighted valve O on the pipe N, and again 
conveyed to the containing chamber. Each pipe is fitted with 
governing cocks or valves, so that the action may be quickly changed 
from one fluid to the other. 





Dwe.uncs Wantrep.—There is a great want of dwellings so 
arranged that the families of the better description of mechanics in 
the metroplis may live in becoming privacy, and be accommodated 
with proper conveniences and means of cooking, at a rental of from 
5s. Gd. to 7s. per week, This amount several thousands of persons 
willingly pay for very inconvenient apartments. Should not capi. 
talists endeavour to meet the requirement?—or, recollecting the 
passing of the Act of Parliament limiting liability, could not the 
London artisans do something for themselves? Large sums have 
been collected amongst them for the purchase of frecholds in out-of- 
the-way places. Would it not be possible for them to organise 
societies for the erection of houses which might be well drained and 
ventilated, and divided into flats? What can be done by means of 
association amongst the wealthy, is shown by the palace club-houses 
where, for a payment which would seem inadequate for the enjoy- 
ment of so much luxury and comfort, the members who choose to 
avail themselves of it, have a splendid home. ‘The problem how 
capitalists are to provide the required accommodation with a pecu- 








' niary return is not solved yet.—Zhe Builder. 
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THE METROPOLITAN WATER SUPPLY.* 
Tue several waters were collected, in Winchester quart bottles, 
by either Mr. Ransome or Mr. Cray, of the General Board of 
Health, with one or two exceptions, in the presence of Dr. 
Hassall. 

GranpD Junction Company. 

1st Sample.—From service-pipe of cistern at 8, Bennett-strect, 
St. James-street. Collected 20th December, 1856, by Dr. 
Hassall and Mr. Ransome. 

There subsided from this water, after it had stood at rest for 
a few hours, a small quantity of sediment, which consisted 
almost entirely of organic matter, dead and living. 

Amongst the living organic productions there were detected 
species belonging chiefly to the orders infusorie, desmidece, 
diatomacem, and fungi. 

The animalcules or infusoria were rather numerous, and 
amongst them the following may be specified :—A hydrachnida 
or water mite, one or two examples of anguinula fluviatilis, the 
same of rotifer vulgaris, of actinophrys sol, of coleps hirtus, of a 
species of euglena, and of vorticella, besides monads and other 
animaleules not identified. 

The diatomacez were also rather numerous, and included 
synedra capitata, synedra minutissima, and frustules of a third 
species of synedra, of pleurosigma, of pinnularia, of cymbella, of 
gomphonema, of amphora, of cyclotella operculata, of nitzschia 
sigmoidea, and of fragilaria capucina, 

Besides the above, there were sporules of animal and vege- 
table productions, frustules of diatomaces not identified, and a 
few threXds of a fungus. 

2nd Sample——From service pipe of cistern at 8, Waterloo- 
place, Pall Mall. Collected 20th December 1856, by Dr. Hassall 
and Mr. Ransome. 

The sediment deposited from this water was more considerable 
than that from the previous sample. It contained for the most 
part the same forms of living organic productions, including 
particularly the somewhat rare and local Ciatoma, synedra 





capitata. 





SouTHWaRK AND VauxnaLL Comi A 

8rd Sample—Vrom wain opposite Three Stags, Kennington- 

road. Cvllected by Dr. Hassuil and Mr. R. Cray, 15th January, 
1857. 

This water was opalescent and of a somewhat dirty appearance 
when collected ; after standing for some time it became rather 
clearer, and deposited a considerable sediment, which consisted 
in part of earthy and in part of organic matter. 

The organic productions contained in it consisted of infusoriex, 
desmidew, diatomacew and fungi. 

The living animal productions met with were not very nuine- 
rous, but the following were observed :—One or two samples of 
anguinnia fluviatilis, a few of paramecium, of uvella, of michiatis, 
of euglena, and of other genera and species unrecoguised, 

The principal species of desmidew noticed was scenedcsmus 
quadricaudatus. 

The diatomacem were particularly abundant, and included 
many different genera and species, some hundreds of frustules 
being observed, amongst which were the following :—Meloseira 
Varians, cyclotella operculata, nitzechia sigma, cocconema placen- 
tula, synedia ulna, gomphoneima acuminatum, and G. olina- 
ceun (/), diatoma elongatum, of nitzschia sigmvidea, of 
pleurosigma acumivatum, of two or three species of vavienla 
one of amphora, as well as frustules of other genera and species’ 

This water was evidently in a very bad state, so much so, 
that either its filtration must have beeu defective or there must 
have been something wrong in the storage. The organic pro- 
ductions so abounded in it, that a whole volume might have 
been written, illustrative of their natural history. 

4th Sample —From service-pipe of cistern of house No. 169, 
Waterloo-road. Collected 16th January, by Mr. 2. Cray. 

This water, like the previous sample, was opalescent, and 
deposited rather much sediment ; the organic productions present 
in it were also nearly as abundant, and of corresponding yenera 
and species, 

There were observed, however, in addition, a few oxytriche, 
vibriones, spicule of the fresh-water sponge, threads of con- 
ferver, including a species of oscillatoria, and two species of 
fungus, together with much organic débris. 


LamBete Company. 

5th Sample.—From service-pipe of cistern of Mr. Mears, 
Registrar, Waterloo-road. Collected 16th January, by Mr. Mears 
and Mr. R. Cray. 

This water was also opalescent and deposited rather much 
sediment, but less than that of the Southwark and Vauxhall 
Company. The organic productions noticed were abundant, 
and corresponded for the most part with those of the waters of 
the Southwark and Vauxhall Company; this correspondence 
was observed especially in the case of the diatomaces, but the 
infusorie were rather more abundant, and included some genera 
not noticed in the waters of the company above named, as vorti- 
cella and actinophrys, of which a few examples were observed, 
as also a large jointed hairy annelid or worm 

The only desmideum noticed was pediastrum Boryanum. A 
few fragments of dead and decaying vegetable tissue were also 
observed. 

6th Sample.—From main opposite the Hero of Waterloo, 
Waterlvo-road. Collected by Dr, Hassall and Mr. R. Cray, 15th 
January, 1857. 

This water was opalescent, and deposited after standing at 
rest for a time, rather much sediment. It contained more 
infusorie, but fewer diatomacew than the last water, the species 
being for the most part the same; but, in addition examples of 
anguinala fluviatilis and of gomphonema curvatum were also 
detected. 

Cuktska Company. 

7th Sample-—From the main near cab-stand, Knightsbridge. 
Collected 24th January, 1857, by Dr. Hassall and Mr. R. Cray. 

This water was clear and bright, and did not deposit any 
sediment that was visible to the naked eye. ‘ 

It contained rather many infusoriw belonging to the genera 
euglena, michialis especially, and lagenella, but scarcely any 
diatomacex, two or three frustules only being seen. ¢ 

Many green moving sporules, as well as a few brown ones, were 
observed, and also the threads of two species of fungus. 

8th Samp/e —From main at Fox and Bull, High-row, Knights 
bridge. Collected 24th January by Dr. Hassall and Mr. R. Cray 

This water resembled in nearly all respects the previous 
sample; there was just a very minute quantity of sediment 
visible to the naked eye, which consisted of organic débris and 
fungus, and in which were detected two or three frustules of 
synedra ulna, one of pleurosigma acuminatum, two or three ex- 
amples of vorticella and of anguinula fluviatilis, aa also many 
green moving sporules, 

West Mippiesex Compayy. 
9th Sample.—From service-pipe of cistern of Mr. Haddon’s 
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house, 46, William-street, Regent’s-park. Collected 24th January, 
1857, by Dr. Hassall and Mr R. Cray. 

This water was quite clear, and deposited only a minute 
quantity of sediment, which contained but few infusorie or 
diatomoacer ; amongst the former one example of anguinula 
fluviatilis was observed, and amongst the latter, frustules of 
fraigarilaria capucina, of meloseira varians, and of synedra alna, 
also one or two of nitzchia parvula (’) 

10k Sample.—From stand pipe near Pitt’s Head, Paddington- 
street, Regent’s-park. Collected 24th January, 1857, by Dr. 
Hassall and Mr. R Cray. 

This water was perfectly clear, and but few organic produc- 
tions were dectected in it. The principal were the following :— 
One example of anguinula fluviatilis, two or three of a parame- 
cium, and of a euglena, two or three frustules of cymbella and 
of synedra ulna, also several brown stationary porules. 

It therefore appears that the waters of the Chelsea, and par- 
ticularly the West Middlesex Company, contained comparatively 
few organic productions. 


HampsteaD Company. 

11h Sample—Fvom service-pipe of cistern of Mr. Fancourt’s 
honse, High-street, Camden Town. Collected by Mr. R. Cray, 
26th January, 1857 

This water was somewhat opalescent, and deposited rather 
much sediment, formed partly of organic and partly of inorganic 
matters, and which abounded in living organic productions, 
animal and vegetable. 

Amongst the animal productions noticed were several hydrach- 
nid@w or water mites, an entomostracan, several examples of 
anguinula fluviatilis, of paramecium, of vorticella, of amocba, 
and of euglena, of which there were two species. 

The diatomacez resembled, for the most part, those found in 
the waters of the Southwark and Vauxhall Company, and were 
equally numerous ; they included a few frustules of asterioneila 





formosi 
In addition, one or two examples of a species of rotifer belong- 
ing to the genus brachionus were noticed, and which were also 
present in the water of this company on the occasion ef its 
being examined in the autumn of 1354. Many brown and green 
moving sporules and threads of funfus were likewise detected. 
From service-pipe of cistern of house of Mr. 


12th Sample. 
Collected 26th January, 


Lance, High-street, Camden Town. 
1857, by Mr R. Cray. 

This water resembles in every respect the previous sample; 
the same species of brachionus occurred, as also examples of 
anguinula finviatilis, 

Amongst the many diatomacz noticed were frustules of surirella 
Scenedesmus quadricaudatus was also seen. 





and achvanthis. 
The fact of this company deriving part of its supply from the 
West Middlesex Company appears to explain the presence of 
species of diatomacew found in Thames water. 
The condition of this and the previous sample was very bad. 
East Lonpon Company. 
Taken from service of No. 1, Back-church-lane, 


12th Sample. 
Collected 15th January, 1857, by Dr. Hassall and 


Whitechapel. 
Mr. It. Cray. 

This water was quite clear when collected, and did not deposit 
any sediment visible to the naked eye. Examined with the 
microscope, there were found in it both infusoriw and diato- 
lacew, but not in large numbers. 

Amongst the infusoriw detected were examples of actinophrys 
sol, of paramecium, of uvella, as well as several minute animal- 
cules, end two or three green moving sporules, 

Amongst the diatomacew noticed were frustules of fragilaria 
capucina, of two species of gamphonema, of two cr three species 
of navicula, of synedra ulna, of pleurosigma, of cymbella, of 
nitzschia sigmoidea, &c. 

14h Sample.—From main, Cable-street, Whitechapel. Collected 
by Mr. R. Cray, 15th January, 1857. 

This resembled in every respect the previous sample. 
Amongst the diatomacem, one or two frustules of a species of 
achnanthes were observed, 

New River Company. 

15th Samplee—From service-pipe of cistern at 25, Gerrard- 
street, Soho. Collected 20th December, 1856, by Dr. Hassall 
and Mr, Ransome. 

This water when collected was slightly dull and opalescent, 
and after standing for some time, a small quantity of deposit 
subsided. 

This consisted of dead organic debris, of animalcules, or 
infusorie, of desmidez, of diatomacez, and of fungi. 

The animalcules were less numerous than in the water of the 
Grand Junction Company. Amongst those which were identified 
were afew examples of two species of euglena, of a small 
oxytricha, of lagnella, and monads. Several stationary and 
moving sporules, both brown and green, were also observed 

The diatomacew were particularly abundant, and included 
hundreds of frustules of the four-rayed variety of asterionella 
formos®, a great many of meloseira varians, of synedra ulna, of 
gina acuminatum, of cym- 
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fragilaria capucina, many of pleurosi 
bella, of navicula, of pinnularia radiosa, and nitzschia sigmoidea. 

Che desmidex consisted of a few fronds of pediastrum Bory- 
anum, and the fungi of threads of the species most frequently 
noticed in water. ‘ 

16th Sample.—From service pipe of cistern at 48, Princes- 
street, Leicester-square. Collected 20th December, 1856, by 
Dr. Hassall and Mr. Ransome. 

This water was also somewhat opalescent, when collected, 
and the sediment which subsided was more considerable than in 
the water procured from Gerrard-street, 

It contained the same living organic productions as the pre- 
vious sample, but in greater abundance, 





Kent Company. 

17:h Sample-—¥rom service-pipe of cistern at the Prince 
Regent, High-street, Deptford. Collected 19th December, 1856, 
by Dr, Hassall and Mr. Ransome. 

No sediment visible to the naked eye was deposited from 
this water; there were detected in it, however, a good number 
of infusoria, including several examples of anguinula fluviatilis, 
ta species of rotifer, of paramecium, of amphileptus, of englena, 
besides which green and brown moving and stationary sporules 
were noticed. 

It was remarkable for its freedom from diatomacex; a few 
frustules only being detected, mostly those of meloseira varians 
and synedra minutissima, 

These results agree very closely with those obtained by a 
microscopical examination of the water of the Kent Company 
made in 1854, for the General Board of Health, and recorded in 
my report on the State of the Water Supply cf the Metropolis 
during the epidemic of cholera in that year. 

On that occasion the water was found to contain the same 
species of anguinula and rotifer, and to be equally remarkable 
(or its comparative freedom trom aiatomacer. 

Sample.--From service-pipe of second cistern of the Prince 
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Regent. Collected 19th December 1856, by Dr. Hassall and 
Mr. Ransome. 

The results arrived at by the microscopical examination 
of this water were similar to those of the previous sample. 

The following conclusiuns may be deduced from the preceding 
microscopical examinations :— 

First.—That the waters supplied by the nine metropolitan 
water companies under the new uct for the improvement of the 
water supply of the metropolis still contain considerable 
numbers of living vegetable and animal productions belonging 
to different orders, genera, and species, but especially to the 
orders or tribes annelide, entomostracee, infusorix, conferve, 
desmidem, diatomacece, and fungi. 

Second.—That these living organic productions were found to 
be particularly abundant in the waters supplied by the South- 
wark and Vauxhall, the Lambeth, the New River, and the 
Hampstead Companies. 

‘i hird.—That they were rather numerons in the waters of the 
Grand Junction Company. 

Kcurth —That they were much less abundant in the waters 
of the Chelsea, West Middlesex, East London, and Kent 
Companies. 

Fifth.—That those waters which contained most organic 
productions were cloudy and opalescent, as the waters of the 
Southwark and Vauxhall, the Lambeth, the New River, and the 
Hampstead Companies. 

Sixth.—That the waters which contained fewer organic 
productions were clear and bright, as those of the Chelsea, the 
West Middlesex, the Grand Junction, the East London, and the 
Kent Companies. 

Seventh.—That these differences in the condition and quality 
of the soveral waters examined resulted probably, partly from 
differences in the methods of filtration adopted, and partly from 
the state of the sources from which the supplies were derived, 
eccasioned by weather, rain, and frost. This last circumstance 
does not explain the whole of the variations observed; since, 
of the waters collected on the same day, some were bright and 
others cloudy and opalescent. 

It tullows that the metropolis is still supplied with water con- 
taining considerable numbers of living vegetable and animal 
productions, and which are not present in the purer waters, as, 
for example, that supplied by the Plumstead, Woolwich, and 
Charlton Company. 

Contrasting tliese results with those obtained by the micro- 
iinations of the waters supplied to the metropolis in 
1$54, that prior to the new act coming into operation, great 
improvement is undoubtedly manifest in the condition of the 
present supplies, as shown by the colour and taste of the watera, 
as well as by the diminished number of organic productions con- 
tained in thein. 

It should be recollected, however, that the present exami- 
nations have been made in the midst of winter, that is, at the 
period most unfavourable to the development of animal and 
vegetable life; the water now supplied to the metropolis is 
therefore in the purest state of which, under the present arrange- 
tents, itis susceptible. It is obviously proper that fresh ex- 
aminations of the waters of the several companies should be 
made in the spring, summer, and autumn, in order that their 
conditions at those seasons might be determined. 

A very excellent test by which the quality of water may 
frequently be judged of is the colonr presented by it; this can 
only be judged ot by viewing the water in bulk, that is, in a 
clear white glass bottle, or better still, in a porcelain dish, 
holding about a gallor, some distilled or pure spring water being 
placed in a corresponding dish for comparison If the water thus 
viewed present any decided tinge or colouration, it in general is 
not pure. Inspected in this manner, the waters of the whole of 
the companies examined presented a very marked yellowish 
green coloration, which became more obvious as the water was 
concentrated by evaporation. 

‘Lhe majority of the organic productions referred to by name 
in this report will be found delineated in the plates attached to 
my report containing the results of the microscopical examina 
tion of the various waters supplied to the metropolis during the 
epidemic of cholera in 1854, ‘This report forms part of the ap- 
pendix of the Committee for Scientific Inquiries in relation to 
the cholera epidemic of the year above referred to. 

Arruur H. Hassatu, M.D., F.LS., 
Meinber of the Royal College of Physicians, Author of * Food and 
its Aduiterations,” “ Adulterations Detected,” &¢, &e, 
31st January, 1557. 
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LAW PROCEEDINGS. 


VICE-CHANCELORS’ COURTS. Tuurspay, Arrit, 23. 
(Bejore Vice-Chancellor Sin J. STUART.) 
MINTOSH V. THE GREAT WESTERN RAILWAY COMPANY. 

Mr. Elmsley (with whom was Mr. Bazalgette) moved for the 
appointment of a special examiner to take the evidence of certain 
witnesses in this case. ‘Lhe bill was filed for obtaining payment of 
certain works executed by the late Mr. M’Intosh for the Great 
Western Kailway Company, or for an account of the moneys due 
in respect of these works, and on the hearing the Vice-Chancellor 
made a decree for an account. It being necessary to examine certain 
Witnesses in relation to the inquiries directed by the decree, the pre- 
sent application for the appoiatment of a special examiner, instead of 
leaving the witnesses to be examined by the public examiner of the 
court, was made with the view to expedite the progress of the litiga- 
tion. 

Mr. Bacon and Mr. T. Stevens, for the defendants, consented to 
the application. 

The Vice-Chancellor said that the evidence had already reached 
an enormous length, and from the way in which the case was being 
conducted it Lid fair to outlive the present plaintifis, as it had already 
outlived the original plaintiff, Ie would adjourn the application to 
his chambers, and the re-endeayour to dispose of it. If that attempt 
should prove unsuccessful he would have the matter brought back 
into court. _ 

Apri 27TH. 
(Before Vice-Chancellor Siz J, STUART.) 
MOSES Y. BAYLIS, 

This was a bill for the specific performance of an agreement by the 
defendant to assist the plaintiff in procuring, and in working when 
obtained. a patent by the discovery by the latter of an invention for 
propelling ships through the water without the aid of steam, and in- 
dependently of the wind, by means of animals, it being proposed by 
the plaintilf to use horses and elephants for propelling large ships. By 
an agreement, dated the 19th of August, 1846, in consideration of the 
defendant bearing the expenses of causing the plaintiff’s invention to 
be patented, the latter agreed to give up to the defendant one-half of 
the profits of the proposed patent. On the 23rd of August the plain- 
tit? obtained provisional registration for his invention under the 
Patent Law Amendment Act (1852), but he did not procure his 
patent within six months from the 23rd of August last, as directed 
by that Act. The bill, which was filed on the 12th of December, 
1856, alleged that the defendant refused to incur or defray any ex~- 
pense in relation to obtaining the patent, and prayed for the specific 
performance of the agreement before stated. In the course of the plain- 
tit’s cross-examination he said—“ I did not tell the defendant how 
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many horses it would take to move a vessel of 2,000 tons, or how 
many elephants.” It did not appear how the horses and elephants 
were to be applied to propel the vessels. On the 20th of February 
the plaintiff gave notice to the defendant of his intention to move for 
a decree, and on the 25th of February, 1857, the plaintiff commenced 
his action at law against the defendant to recover damages for the loss 
of his patent by reason of the alleged default of the defendant to 
supply him with money to obtain the same On the 12th of March 
the defendant obtained the usual order at the Rolls for the plain'iff 
to make his election whether he would proceed with this suit or with 
the action at law, and, the plaintiff having elected to proceed at law, 
the present bill was ordered to be dismissed with costs. A motion to 
discharge that order as well as a motion for a decree now came on 
together. It was contended, on the defendant's behalf, that the plaintiff 
had not lost all right to his patent by reason of his not having taken 
it out within six months from the 23rd of August, 1856, for that, by 
the terms of the Patent Law Amendment Act, he might, on showing 
a proper case, obtain a patent notwithstanding the expiration of that 
period ; that the present case was one simply for damages, the con- 
tract sought to be enforced being merely one to supply money, and 
that no relief could be given in equity; that the invention was so 
palpably useless that this Court would not interfere to enforce an 
agreement to supply funds to patent it; and that the defendant had 
committed no breach of his agreement. 

Mr. Malins and Mr. Beaumont were for the plaintiff, and Mr. 
Wigram and Mr. Rogers for the defendant. 

The Vice-Chancellor said that this suit and the action at law 
were not brought in respect of the same subject-matter. This suit 
was instituted to enforce the specific performance of the agreement of 
the 12th of August, 1856, and the action was brought to recover 
damages in consequence of its being impossible to perform the 
agreement. ‘The order, therefore, which had been made to dismiss 
this bill with costs must be discharged. Although the case was sur- 
rounded with difficulties, he should do rather a rash thing were he to 
adopt the views urged on the defendant’s behalf, and hold that this 
bill should be dismissed with costs. On the whole, he thought the 
bill must be dismissed without costs, an order being made on both 
sides. 





COURT OF EXCHEQUER, Arriz 24th. 
BOOTH V. KENNARD. 

Sir F. Thesiger, Mr. Hindmarsh, and Mr. Joseph Brown, 
showed cause against a rule for a new trial in this case, which was an 
action for the alleged infringement of a patent for making gas out of 
oleaginous seeds. 

Mr. Macaulay and Mr. Webster appeared in support of the rule 
for the plaintiff. 

The Court, after a lengthened argument, which turned on the con- 
struction of the specification and the alleged want of novelty, took 
time to consider its judgment. 





COURT OF QUEEN’S BENCH.—Aprrit 30, 
CHOLLET v. HOFFMAN, 

This was an action in which the plaintiff sought to recover damages 
for the infringement of a patent granted to a Frenchman, named 
Masson, for improvements in the preservation of vegetables. The 
plaintiff was the assignee of the patent, and at the trial, which took 
place before Lord Campbell at Guildhall at the sittings after last 
term, it was objected by the defendant that the plaintiff was bound 
to prove that the assignment had been registered in the office of the 
Register of Inventions, as required by the 35th section of the 15th 
and 16th of Victoria, chap. 83. Lord Campbell was of the same 
opinion, and, as the plaintiff declined to be nonsuited, his Lordship 
directed a verdict to be entered for the defendant. Subsequently a 
rule was granted for a new trial, on the ground of misdirection, on 
the ground that the plea only put in issue the fact of the assignment, 
and that if the defendant intended to rely on the objection he ought 
to have given notice thereof to the plaintiff. 

Mr. Hindmarsh and Mr. Manisty now showed cause against the 
rule, which was supported by Sir F. Thesiger, Mr. Bovill, Q.C., and 
Mr. Webster. 

Lord Campbell said the Court would take time to consider. 


NEW READING-ROOM AND LIBRARIES OF THE 
BRITISH MUSEUM. 


Tue following particulars of the construction of the new reading- 
room and libraries of the British Museum have been taken from 
the Jimes :— 


The building is circular. It does not occupy the entire quad- 
rangle, there being unavoidably a clear interval of from 27 to 50 
feet all round, to give light and air to the surrounding bnildings, 
and as a guard against possible destruction by fire from the outer 
parts of the Museum. The dome is 140 feet in diameter, its 
height being 106 feet. In this dimension of diameter it is only 
inferior to the Pantheon of Rome by 2feet; St. Peter's being 
only 139; St. Maria in Florence, 139; the tomb of Mahomet, 
Bejapore, 135; St. Paul’s, 112; St Sophia, Constantinople, 107 ; 
and the Church at Darmstadt, 105. In other particulars our new 
dome is far superior. The new reading-room contains 1,250,000 
cubic feet of space; its “suburbs,” or surrounding libraries, 
750,000. The building is constructed principally of iron, with 
brick arches between the main ribs, supported by twenty iron 
piers, having asectional area of ten superficial feet to each, 
including the brick casing, or 200 feet in all. This saving of 
space by the use of iron is remarkable, the piers of support on 
which the dome rests only thus occupying 200 feet, whereas the 
piers of the Pantheon of Rome fill 7,477 feet of area, and those 
of the tomb of Mahomet 5,593. Upwards of 2,000 tons of iron 
have been used in the construction. The weight of materials 
used in the dome is about 4,200 tons—viz., upwards of 200 tons 
on each pier. The first standard was only fixed in January, 1855. 
The framework and scaffolding upon which the dome rested were 
removed on the 2nd of the following June. No subsidence or 
“set” of material was observable on the wedges being removed. 
The entire dome was roofed in and copper covering laid in 
September, 1855. The roof is formed into two separate 
spherical and concentric air chainbers, extending over the whole 
surface ; one between the external covering and brick vaulting, 
the object being the equalisation of temperature during extremes 
of heat and cold out of doors ; the other chamber, between the 
brick vaulting and the interval visible surface, being intended to 
carry off the vitiated air from the reading-room. This ventilation 
is effected through apertures in the soffites of the windows, and 
partly by others at the top of the dome; the bad air passing 
through outlets provided around the lantern. In order to 
obviate the effects of condensation, all the skylights, lanterns, 
and windows throughout the building are double. The quantity 
of glass used amounts to about 60,000 superficial feet. In order 
to guard against the consequences of an avalanche of snow falling 
from the dome on to the surrounding libraries, the building has 
been carried up outside perpendicular to such a height above the 
spring of the arch as to form a gallery nine feet in width, pro- 
vided with proper outlets by which the snow is intercepted. 

This vast dome contains ample and comfortable accommoda- 
tion for 300 readers, Each person will have a separate table, 
4 feet 3 incheslong. He is screened from the opposite occupant 
by a longitudinal division, which is fitted with a hinged desk 
graduated on sloping racks, and a folding shelf for spare books. 
In the space between the two, which is recessed, an inkstand is 
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fixed, having suitable penholders. Thus the whole table top is 
free from writing implements or other embarrassments, and 
every precaution is taken to preserve the books if the readers 
will but use common care. 

The framework of each table is of iron, forming air-distributing 
channels, which are contrived so that the air may be de ivered 
at the top of the longitudinal screen division, above the level of 
the heads of the readers, or, if desired, only at each end pedestal 
of the tables, all the outlets being under the control of valves 
A tubular footrail also passes from end to end of each table, 
which may have a current of warm water passed through it at 
pleasure, and be used as a footwarmer if the reader have a slow 
circulation, or perchance there comes a Moscow winter. 

The catalogue tables, with shelves under, and air-distributing 
tubes between, are ranged in two concentric circles around the 
central superintendent’s enclosure or rostrum, the latter being 
fitted with tables, ticket-boxes, and with dwarf partitions sur- 
mounted by glass screens, dividing a passage leading to the 
surrounding libraries. The pedestals of the tables form tubes 
communicating with the air chamber below, which is six feet 
high aud occupies the whole area of the reading-room. It is 
fitted with hot-water pipes, arranged in radiating lines. The 
supply of fresh air is obtained from a shaft 60 feet high, built 
on the north side of the north wing about 300 feet distant, 
communicating with a tunnel or sub-way, which has branches 
or “loop lines” fitted with valves for diverting the current cither 
wholly through the heating apparatus, or through the cold-air 
flues, or partly through either, as occasion may require. The 
air channels are of sufficient capacity to admit a supply of fresh 
air for 500 persons at the rate of 10 cubic feet per minute, and 
at a velocity not exceeding 1:0 foot per second. For summer 
ventilation steam pipes, placed at the summit of the roofs and 
dome, will be heated, and extract the foul air when the external 
and internal temperature is unfavourable for the purpose. 


The new libraries now deserve description. Their arrange- 
ment is equally remarkable and original as the other parts 
of this immense and ingenious structure. It is calculated that 
the inner library shelves in galleries within the dome room 
will contain 80,000 volumes. Two lifts are placed at convenient 
stations for the purpose of raising the books to the level of the 
several gallery floors. The bookcases are of novel and simple 
construction, the uprights or standards being formed of malle- 
able iron, galvanised and framed together, having hard wood in- 
serted between the iron to receive the brass pins upon which 
the shelves rest. The framework of the bookeases forms the 
support for the iron perforated floors of the gallery avenues, 
and which are generally eight feet wide, the central six feet, 
being appropriated to the perforated floor, and the remainder 
being a clear space between the back of the books and the 
flooring, and by which contrivance the light from the skylights 
(in all cases extending to the full width of the avenues) is 
thrown down the back of the books on each storey, so that the 
lettering of the backs may be easily discerned throughout the 
book ranges. 

The shelves are formed of iron galvanised plates, edged with 
wainscot, and covered with russet hide leather, and having a book 
fall attached. They are fitted at each end with galvanised iron 
leather covered, and wadded pads placed next the skeleton 
bookcase framing, to prevent injury to the binding when the 
books are taken out or re-placed. Between these pads the skele- 
ton framing of the cases forms an aperture, by which a current 
of air may pass and ventilation be kept up throughout. The 
shelves rest upon brass pins, the holes for which are pierced at 
three-quarters of an inch apart from centre to centre ; but by a 
contrivance in cranking the shaft of the pin, which may be 
turned upwards or downwards, this interval is practically 
halved, and the position of the shelves may be altered three- 
eighths of an inch at a time. There are 2,750,000 of these 
holes ! 

In all cases, except against the external walls, the book. cases 
are double, the books being placed back to back, a lattice of 
iron work being fixed for their longitudinal separation Thus, 
throughout the whole interior of the new building there are 
no walls, the division being in all cases formed of a double 
range of books, back to back. The only exception is at the 
shelving provided for newspapers, a single range of which neces- 
sarily occupies the space of two ranges of books. Three thou- 
sand superficial feet of cases are provided for newspapers. 

For convenience of access to the galleries the staircases have 
been placed so that, throughout the building, they are within 
forty feet of each other, The building contains three miles 
lineal of book-cases, and which in all the cases are eight feet 
high ; assuming them all to be spaced for the averaged octavo 
book size, the entire ranges form twenty-five miles of shelves. 
Assuming the shelves to Le filled with books, of paper of average 
thickness, the leaves placed edge to edge would extend about 
25,000 miles, or more than three times the diameter of the 
globe! 

The cost, about £150,000, includes the fittings and furniture 
and the necessary shelves for the working of the existing library 
establishment. 

The decoration of the interior dome is happily an excep- 
tion to the monotonous and dingy shadows usually adopted in 
this country. Light colours and the purest gilding have 
been preferred. The great room, therefore, notwithstandin, 
its circular shape, has an illuminated and elegant aspect. 
The decorative work may be shortly described — the 
inner surface of the dome is divided into twenty com- 
partments by moulded ribs, which are gilded with leaf pre 
pared from pure gold, the soffites being in ornamental patterns, 
and the edges touching the adjvining margins fringed with 
a leaf-pattern scolloped edge. Each compartment contains 
a circular headed window, 27 feet high and 12 feet wide, with 
three panels above, the central one being medallion shaped, the 
whole bordered with gilt mouldings and lines, and the field of 
the panels finished in encaustic azure blue, the surrounding 
margins being of a warm cream colour. The details of the win- 
dows are treated in like manner, the spandril panels blue; the 
enriched column and pilaster caps, the central flowers, the 
border moulding and lines being gilded; the margins cream 
colour throughout upon the tops of the main ribs’ rests. The 
mould rim of the lantern light, which is gilded and overcoated 
to correspond, is 40 feet diameter. The sash is formed of gilt 
moulded ribs of a ray-like pattern, emanating from a central 
medallion, in which the royal monogram is alternated with the 
imperial crown 

The under cornice, from which the dome springs, is suitably 
massive and almost wholly gilded, the fringe being formed into 
panels bounded by lives terminating at the ends with a gilt fret 
ornament. Each compartment of the cornice is marked by a 
bold enriched gilt console, which forms at once the support of 
the main rib and a base for statuary. The feet of these ribs is 
designed for colossal marble statues, the advent of which art we 
ardently invoke, 

Between the cornice and the floor the space is filled with the 
bookcases and galleries of access, the cornice, standards, and 
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railings of which are wholly gilded, the panels of the soffites of 
the latter being blue, having gilded ornaments therein. 
The tables and attendants’ enclosures are of wainscoat, the 
chairs of mahogany, the doors being covered with Kamp-tulicon. 
The main entrance into the new reading-room is direct from 
the great hall, and there are secondary entrances vid the King’s 
library and the great northern library rooms. 


MR MORTON’S LECTURES ON AGRICULTURE. 


On Monday, Mr. J. Lockhart Morton delivered the first of a 
series of sixteen lectures “ On Agriculture, and the management 
of landed property,” in the theatre of King’s College. The intro. 
ductory lecture was on the very interesting and important sub- 
ject—* How to make the most of landed property” Amongst 
the audience were Dr, Jelf, the Principal of the College, Sir J. 
Graham, M P., the Marquis of Clanricarde, the Earl of Lintra- 
then and Airlie, the Earl of Wicklow, Baron Rothschild, M P., 
Lord Ranelagh, Sir Shafto Adair, Bart., Sir William Russell, 
Bart, Sir RP. Jodreil, Bart., Sir John Kirkland, Lieutenant 
Colovel Dawson, Steuart Macnaghten, Esq., of Invertrusach, 
James Caird, Esq, MP., Professor Wilsun, Mr Hope, Mr. 
Greene, Mr. Christopher, &e 

Mr. Morton having stated what he meant by landed property, 
proceeded to say that the first duty of a landed proprietor was 
to make himself acquainted with the nature and character of the 
soil, and the agents to be employed in developing its resources. 
Without such a knowledge the processes adopted might prove 
injurious to the land, or at least fail to produce the effects which 
were desired. The knowledge of the chemist and geologist 
might be highly useful, but they should be accompanied by 
practical experience in agriculture A most important matter 
for the consideration of the landed proprietor was the selection 
of an agent. The agent might be a man who would merely 
squeeze the most he could from the tenant; he might be a man 
of science, or he might be a practical man. Of these three descrip- 
tions of agents the first was the worst. Out of fifty of the poorest 
estates in the kingdom four-fifths of them would be found to be 
under the care of persons who acted on the principle of squeezing 
the most they could from the tenant farmers. The man of 
sci.nee was obliged to depend too much on the experience of 
others. The safest of the three was the practical man. But it 
was desirable to have science and practice combined, and the 
time would come when none but men who had learned the 
management of estates as a profession would be employed for 
that purpose. Landlords should not look too exclusively to an 
immediate increase of rental, for that might only be obtained by 
a diminution in the marketable value of the land. Having got 
a good agent, the next thing which a landed proprietor had to 
do was to look for good and suitable tenants, and if these were 
not to be had in the district he should bring them from places 
where they were to be had, Land let by tender to the highest 
bidder must ultimately prove a loas to the landlord, because the 
system was calculated to drive away the best tenants, and it was 
often better in respect of land to postpone an immediate gain 
for future advantage. A bad tenant left with a loss on the land ; 
a good tenant left with a profit on it. In the next place, the 
good tenant ought to be secured by a lease, say of nineteen 
years. He might hesitate in stating that proposition if he 
thought that the tenant alone was to be benefitted by the lease ; 
but he was of opinion that the landlord gained more by the 
granting of leases than the tenant. A good tenant with a lease 
would not hesitate to make improvements in the land, the full 
benefit of which he would not realise for five or six years; but 
the tenant at will would hesitate to do so, because he was not 
sure that another would not be put in his place, and reap the 
benefit of his labour and capital. No doubt a tenant under 
lease might prove a bad tenant, but against that possibility the 
landlord must provide by taking care to select good tenants. 
The best proof that leases were beneficial was to be found in the 
fact that the best farmed land in the country was held under 
lease. He was opposed to the introduction of stringent rules in 
leases against cropping. The tenant should be allowed a wide 
discretion in that respect, provided he took care to keep the 
land in good condition by supplies of rich manure. In the next 
place, the farmer was annoyed by having to keep a large stock of 
game. If the landlord chose to have game be should call his land 
a preserve and not a farm. He ought not to take rent for land of 
\ hich a large part of the crop was eaten up by wild stock. Then 
there were other stipulations in leases which savoured very 
much of feudalism, and which ought to be abolished. The terms of 
the agreement between the landloid and the tenant should be 
plain, precise, and intelligible. Suitable farm buildings and 
drainage ought to be constructed at the expense of the land- 
lord, ‘The former were as necessary in farming as good mills 
in manufacturing operations ; and as to good drainage, it was 
at the foundation of all improvements in agriculture. It was to 
him a matter of astonishment how a farmer of 100 or 200 acres 
of bibulous land could live and pay rent. The drains should 
be four feet deep at least. Deep ploughing and rich manuring 
should follow deep drainage. In the laying out of farms care 
should be taken to divide them in proportion to the capital 
which the tenant bad at his command. It was estimated that 
every tenant should have from £8 t» £10 of capital to every 
acre of Jand. He was disposed to think that £12 was nearer 
the proper proportion. If half the tenant farmers of this 
country bad smaller farms than they had, the returns would be 
better. The judicious application of capital and skill to the 
cultivation of the land should determine the money returns 
trom it, and it was for the interest of the landlord that this 
should be thoroughly understood and acted upon, At present 
much of the richness of the svil was locked up and lost co the 
public in consequence of absurd legal resirictioas with regard 
to the tenure of the land. A change should be made in the 
law in this respect—a good distribution of wood, added to the 
letting and marketable value of land; but it should not be 
allowed to encroach on cultivated fields, as it encouraged 
moisture. Where land was very much exposed to cold winds, a 
judicious distribution of timber for the purpose of shelter 
increased the crops 20 per cent. in some cases, Having touched 
on home forms, the importance of having good bailiffs and 
intelligent agricultural labourers, Mr. Morton said that though 
much had been done of late years, agreat deal more was required 
before the land yielded its most ample returns. In many 
districts the land might be doubled in value in five or six years 
at an expenditure of £8 or £10 an acre, leaving a beneficial 
return of 10 per cent. ‘This estimate was the result of careful 
calculation. At the present moment there was in England only 
1% acre of land for every individual, and it was surely wise to 
increase the produce of the island as far as possible, as they 
were not sure they could always depend on having supplies 
from abroad.—Daily News. : : 

[the hearing of much of Mr. Morton’s interesting paper 
was lost through the noise caused by certain of the students 
and others passing in and out of the theatre. Surely some 
means might be taken to prevent this constant nuisance. Why 
not mat the floors and stairs ‘—Ep.ENGINcER.] 














CRICHTON AND CATHCART’S LOOMS FOR 


PATENT DATED 17TH SEPTEMBER, 1856. 





WEAVING. 














Tue principle of this invention consists of the arrangement of 
machinery to produce intermittent rotary motions of different 
velocities from a series of advancing and a series of receding in- 
termittent motions, working alternate motions (backwards and 
forwards) intermittently. By the application of the alternate in- 
termittent motions is obtained a greater number of changes of 
velocities, and a more perfect application of them to the loom, than 
the continuous motion of different velocities described in a former 
patent, dated 23rd October, 1852. 

Fig. 1 is a transverse elevation of a loom with the improvements 
attached; and Fig. 2 is a front view of some of the parts. 
@ represents a ratchet wheel propeller on the vibrating arm of the 
lathe, which works the ratchet wheel 6 and the cam ec. The bowl d 
revolves on a stud in the lever e, which is placed in the groove of the 
came. g isa stop detent for holding the ratchet wheel b. i, a stud 
on the lever e, which carries one end of the connecting rod &, the 
other end being joined to the vibrating lever 7 by the pin s. p, p, 
are ratchet wheels, with bevel wheels x, x, attached to them. 0, a 
pinion between the bevels. 4, q, are propellers on the cross head of 
the lever 7; ¢, the angle end of a lever, which is fixed to the front of 
the loom for the cloth roller to operate on; there is a curved slot for 
the pin s to move freely in. When the loom is put in motion the 
forward action of the propeller a will give motion to the ratchet 
wheel b andthe came. The effects of this motion on the bowl d 
and lever e will give the lever’ an advancing and receding inter- 
mittent motion, which, acting on the alternate motion lever 7, 
will communicate intermittent rotary motion to the ratchet wheels 
Pp, p, amd then to the cloth roller, through the medium of the train 
of wheels shown in the illustration. At the commencement of 
weaving a piece of cloth the pin s in the lever /is at the highest 
point in the slot of the lever /, and will then communicate the greatest 
amount or vibrative motion to the lever / which is transmitted to the 
ratchet wheels p, p, by the propellers qg, g, to the cloth roller, through 
the train of wr As the cloth roller increases in diameter by the 
process of weaving, the lever ¢ will descend, lowering with it the 
pin sin the slot of the lever d, and thus the alternate motion distance 
of the lever 2 will be constantly decreasing, thus producing propor- 
tionate decreasing speed in the ratchet wheels p, p, which is com- 
municated to the cloth roller of the loom in proportion to its 
increased diameter. It will be seen that the same mechanical 
movement is equally applicable for letting off the yarn from the yarn 
roller to be woven, the only difference being that as the roller is full 
of varn at the commencement the velocity requires increasing con- 
tinually to deliver a constant quantity in the same space of time. 





DARCEY'S IMPROVEMENTS IN FILTERING WATER. 
Patent DaTeD 19TH SepremBer, 1856. 
Tue large filters employed in this country for supplying water to 


{ 








towns, &c., produce on an average in twenty-four hours only four | 


cubic yards of water to every square yard of the filter. The results 
of experiments show that there are two ways of preventing this 
inconvenience, viz., by augmenting the head of water upon the filter, 
of by diminishing the pressure under the filter. The application of 
these results allow the surface of filters to be considerably reduced, 
in fact, the height of the water on the filter can be increased or the 
pressure under the filter diminished, and the thickness of the sup- 
porting and filtering beds made less. It is useless to give to the 
supporting bed a thickness of more than ten to twenty centimetres, 
and for the tiltering bed a thickness of thirty centimetres is more 
than sufficient for obtaining the desired result. The inventor first 
describes the mode of filtering by augmenting the head of water 
upon the tilter, as well as the means of cleansing the filterir g ap- 
paratus, 

Calling K a co-efficient, depending on the permeability of the sand 
employed, S, the surface of the filter, e, its thickness, H, the height 
of water on the filter, the discharge would be eg (H+e). If the 
pressure under the filter were less than the atmospheric pressure 
(v—n,) for instance, the discharge would be * . (u+nu,+e). The 


co-eflicient K will be determined by means of experiments made in 
Paris with the Fouvielle’s filters. 


In the water-works of the Arcade a filter of a surface of one square | 


Metre produces under the charge of fifteen metres 984 cubic metres 
in twenty-four-hours. The filter is composed of pounded gritstone, 
twenty-five centimetres thick, and an equal supporting bed ; it has 
consequently, K == 30 in round numbers, 

In the water-works of the Pantheon is produced per square metre in 
twenty-four hours 473 cubic metres, with a charge of six metres and 
59 centimetres. 
thirty centimetres thick, and bed of sand, twelve centimetres ; it has 
consequently, K-28 in round numbers. Here the thickness of fine 
sand or pounded gritstone is a little more. 

The filter of Marseilles produces per square metre of filter 
thirteen cubic metres in twenty-four hours, with a charge of forty 
centimetres. The total thickness of the beds is eighty centimetres, 
of which the filtering bed has thirty-eight centimetres; it has con- 
sequently, K=9 (about). The feeble result of this depends evidently 
on the greater thickness of the filtering bed. 7 

The illustration shows the process of filtering by augmenting the 
head of water, Fig. L being a section of the filter, and Figs. 2 
and 3 detail parts. Supposing it were necessary to filter the 


quantity of water required for a towa of 100,000 ‘inhabitants, at 
an average of 127 quarts per person, the quantity required to be 


The filter is composed of beds of pounded gritstone, | 


filtered would be upwards of 15,000 cubic metres in twenty-four 
hours, and this would be obtained by making, either of sheet iron or 
bricklayers’ work, a filtering apparatus or tub A, 7°30 metres in 
height, and seven metres inside diameter; and at the bottom of the 
tub a filter should be made composed of two beds; the first a 
filtering bed of tine sand, thirty centimetres in thickness; and the 
second a supporting bed of gravel, ten centimetres in thickness. 
The gravel should be smaller as it meets the bed of sand. The 
supporting bed should have for its base a kind of skimmer a, made 
of thick boards, or of iron, perforated with a great number of small 
holes. ‘The skimmer should be supported by iron circular bands, 
placed circularly at the bottom of the apparatus, at a distance of 
about one metre from each other; the bands of iron should be sup- 
ported and fastened to cast-iron brackets or bearers of about ten 
centimetres in height. The inside of the bottom of the apparatus is 
made slightly concave, and in the centre is placed the pipe e, which 
receives the filtered water, to convey it to the reservoir or well D. 
The skimmer a may, if desired, be composed of perforated tiles, 
reposing on small circular brick walls, and made in such a manner as 
to let the filtered waters have free access to the pipee. The feeding 
of the apparatus may be accomplished by means of the pipe ¢ having 
a valve or sluice R, which pours the water into it, about a metre 
above the filter. This feeding pipe c is in connexion with the dis- 
charge pipe ¢, for the purpose afterwards mentioned, but the com- 
munication is intercepted by a valve or cock R'. The above disposition 
presents a double advantage ; firstly, in allowing the filter to be 
cleansed by an upward current, and for performing this it is only 
necessary to close the cock or valve R of the feed pipe ¢ and the 
sluice i, and open the cock or valve R', when the water enters the 
rpparatus through the discharge pipe e; and, secondly, in allowing 
the filter to be put to work without guttering it by the fall of the 
water on its surface; and also to send away the air that the filter 
may contain. ‘To obtain this result it is only necessary to dispose 
everything as if the filter were to be cleansed by the said upward 
current, and when the water has reached the feed pipe ¢ the cock or 
valve R' is to be closed, and the cock or valve R and the sluice i to 
be opened. A vertical pipe g is placed down the inside of the 
apparatus, and is within ten centimetres of the top; it is bent 
horizontally just above the filter, passing through the side of the 
apparatus, for the purpose of giving a free passage to the wash that 
the feeding pipe may introduce. 

For emptying the apparatus to the level of the filter, four or more 
horizontal oritices should be placed at the distance of half the radius 
of the centre, being the mouths of four pipes /, which, passing through 
the apparatus, shall be adjusted toa cireular pipe E closed with a 
cock, valve, or sluice 7. ‘The height of water on the filter in a tub of 
7°30 metres may be brought to 6°60 metres, and under those cireum- 
stances the Marseilles tilter will produce per square metre, in twenty- 
four hours, 75 cubic metres, and 100 cubic metres at least if the 
thickness of the filtering and supporting beds had been reduced to 
forty centimetres, according to the principle above described. This 
result is much inferior to those obtained in the Arcade and Pantheon 
water-works, where the composition of the filtering beds is analogous 
to that of the filtering apparatus. It is found in those filters that of 
the co-efficient K is equal to thirty and twenty-eight. By taking the 
third of one of those figures, say ten, the produce per square metre 
of the filter will be about 180 cubic metres. 

In the filters which have served for some time, the permeability of 
thesand may be weakened (notwithstanding the cleansings), by reason 
of the introduction of a certain quantity of mud in the interstices, and 
it is therefore preferable to take always the less favourable circum- 
stances, say consequently 100 cubic metres only, for the product of 
the tiltering tub per square metre, its supertice being 150 metres, the 
product in twenty-four hours will be 15,000 cubic metres of water, 
being the quantity required for a town of 100,000 inhabitants. The 
small superticial extent of the filtering apparatus allows it to be 
cleansed without much difficulty. The reposing of the mud on the 
surtace of the filter gives to it a prejudicial consistence, and it is 
therefore of the greatest consequence to tind a means to keep the mud 
in a moving state. It is well known that water when in motion has 
the power to keep in suspension matters of a density considerably 
superior to its own. From experiments made, brown argile, although 
very heavy, does not begin to resist the action of a current of water 
until the speed descends to three inches per second. Supposing a 
tiltering tub discharging 15,000 cubic metres of filtered water in 
twenty four hours, it receives per second about twelve cubic centi- 
metres, which, delivered through a pipe of about thirty centimetres 
in diameter, will take a speed equal to 2°45 metres. If instead of 
feeding the apparatus in the usual manner it is directed tangentially 
against the inside of the apparatus by a feeding pipe c, the water 
will drag along all the liquid matter, which shall by that means 
receive a perpetual rotary motion, keeping the mud in constant 
suspension, which will cause it to travel on the surface of the filter 





without adhering to it, and without taking the slightest consistence. 


| A current of water, as the one just described, would sutlice to give to 


required to keep the mud in suspension. It will consequently be 
necessary to regulate and not to surpass the limit required, since the 
fine sand has a speed of about six inches per second, and that it is 
essential not to overthrow the surface of the filter. It is very easy | 
to moderate the speed of the water when leaving the pipe, if it were | 
greater than required, or the rotary motion could be given by 
mechanical means, since there is always a machine at command. 
By prolonging the feeding pipe ¢ towards the centre of the apparatus 
the speed of the water would be lessened, and should the rotary 
motion then surpass a little the suitable speed for the stability of 


the whole mass of water a rotary motion, superior in speed to that 
! 

} 
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the sand the result would only be that the surface of the sand would 
little by little take the form of a cone, very slightly in- 
clined, the top of which would be at the centre of the apparatus ; 
however, it would not be in the slightest detrimental to filtering. 
Admitting now, on the one part, that the filter produces 15,000 cubic 
metres in twenty-four hours, and, on the other part, that each cubic 
metre contains 11b. of mud in suspension, this last hypothesis is the 
most unfavourable, since it is supposed that there is placed in the 
filter the muddy waters of the Seine, for instance, without extracting 
the grossest impurities by means of deposit or otherwise. Of this 
double hypothesis it results that at the end of nearly two and a half 
hours a quantity of mud, weighing about 1,500 lb. will float at a 
certain height above the surface of the filter. Itis certain that if 











without stopping the working of the filter there is taken away a 
portion of the water, say about fifty centimetres, from the surface of 
the filter, it will remove the greater part of the muddy deposit, which, 
by reason of its density, and the feeble rotary motion of the water, 
shall occupy principally the lower part of the apparatus. To 
accomplish this the cock, valve, or sluice j of the circular pipe 
E must be opened, which pipe is in connexion with the four 
pipes f, and the water containing the mud will be dis- 
charged (experience indicating the time to keep open the 
cock). If it were judged necessary it would be easy during 
the discharge of the muddy water to turn round on the 
surface of the filter a flexible broom F, of a length equal 
to the diameter of the apparatus This broom should be tixed 
on a horizontal bar /, suitably adjusted to a vertical rod m, reposing 
in a socket 6, and which rod should be operated by the gearing h 
from above the apparatus. Mechanical power may be employed for 
giving a constant rotary motion to the broom. ‘This broom should 
be made either similar to the street-sweeping machine or composed 
of a series of moveable and independent rakes adjusted to the said 
horizontal bar /. These rakes should be kept in position by springs, 
sufficiently strong to contend against the intluence of the water, but 
to allow of their moving when they meet with an obstacle on the 
surface of the bed of sand. This broom (the weight of which may 
be diminished as much as may be required by enveloping the vertical 
rod m with a hollow cylinder a', made of sheet iron, and acting as a 
counterpoise) should always cause the water to have a rotary motion, 
thereby keeping the mud in suspension, which can be taken away 
from the apparatus in the manner described and as often as required. 
The operation of discharging the muddy water, if even renewed ten 
times in twenty-four hours, would present only a loss of a twentieth 
of the filtered water; probably, only twenty-five centimetres in depth 
of muddy water may only be required to be removed. which would 
reduce the loss to a fortieth, and even experience will show that this 
operation may be repeated less frequently than before mentioned. 
Independently of the above process, for the purpose of preventing 
the encumbrance and soliditication of the mud on the filter (which 
processes have the advantage of being employed without stopping 
the work of the filter), it will be, however, necessary to cleanse the 
filter at intervals, by means of the upward current, and also to take 
away two or three centimetres of the bed of sand, which, notwith- 
standing the care and process above mentioned, will always even- 
tually be spoiled by the mud. 

In some instances it will be found inconvenient to use a filter of 
the height above described, as it would involve the expense of raising 
or forcing the water in it; and to obviate this, instead of obtaining a 
great quantity of filtered water by having a great head of water 
upon the filter, the same results are obtained with a head of water, 
in accordance with the present filters of water-works, by diminishing 
the pressure under the filter, the thickness of the supporting and 
filtering beds being the same. Calling P the atmospheric pressure ; 
H, the head of water on the filter; e, the thickness of the sand. 
The pressure by virtue of which the water flows out, supposing that 
the part underneath the filter is equally submitted to the pressure of 
the atmosphere P, will be (P+H-+e)—P or H+e, it is proportionally 
to that quantity that the tlowing out is operated. But if instead of 
having underneath the filter a pressure P equal to the pressure of the 
atmosphere, it was only P—II), the total pressure would become 
(P+H+e)—P—H!, or H+H!+e. It will be seen by this, even 
supposing the direct pressure H to be very feeble, a very considerable 
pressure may be obtained by giving to Hi a sutlicient value, that is 
to say, by diminishing properly the pressure under the filter, since 
the total pressure by virtue of which the water flows out is equal to 
the amount of direct pressure H, and of the decrease of pressure 
under the filter H'. Yo realise this result practically to the bottom 
part of the small resevoir of the filter, the space under the skimmer 
upon which the sand is placed is adjusted q pipe of a diameter sufli- 
cient for discharging the whole produce of the filter. This pipe 
descends five to six metres in the well or reservoir D, which is made 
of sufficient depth for such purpose. But before working the filter 
the precaution must be taken of expelling all the air contained in 
the small reservoir or space above mentioned, which is accomplished 
by filling it with water as well as the pipe which descends in the well 
or reservoir D, the air which was there being expelled through a pipe 
with a cock or valve fastened to the side of the apparatus, and when 
water flows out of it without air, the cock or valve should be closed, 
and then the apparatus is ready for working. The water in the well 
will be low, but that in the discharge pipe from the filter will be kept 
there by atmospheric pressure, and if the difference in level between 
the water in the well and the under part of the filter, or the upper 
part of the filter's resevoir is Hj), the upper pressure being P+H-+e, 
the water will flow by virtue of the charge or head of water P+H 
+e—(P—H!)=H+ID+e. Supposing, therefore, H to be very 
feeble, a charge of, say tive metres, can be had by arranging matters 
so that the difference in level between the water in the weil and the 
under part of the filter’s reservoir be equal to about five metres. 
This is not only very clear theoretically, but numerous experiments 
have proved its practicability. It is as well to state that the pressure 
under the filter being less than the atmospheric pressure, a part of 
the air in the water may disengage itself and get through the sand of 
the filter, but the pressure of this air, when existing, may be very 
easily indicated by means of a small floating sphere placed in a glass 
tube, the extremities of which are engaged in metallic pipes in com- 
munication with the upper and lower parts of the filter's reservoir. 


| This small sphere, following in its oscillations the height of water, 


will indicate the quantity of air imprisoned, and in such case the 
charge of the filter will be diminished as the air accumulates. 




















THE ENGINEER. 


347 








BARBER’S MACHINERY FOR MILL AND OTHER ENGRAVING ROLLERS, 


PaTeNT DATED 17TH SerremBer, 1856 





&e. 





Fic.2. 








WLLL TUT TT 

















i 

















Tue increased facility for dividing and punching the pitch pins on 
the rollers for engraving by mill and other machines, and in the 
setting out for hand and other engraving, is obtained by an improved 
method of securing the roller to the maundril. Instead of the usual 
box maundril made in segments or wedges and coned inside to fit the 
inside circle of the roller, the roller is fastened on the maundril by a 
bell chuck or chucks, formed so as to grip the whole outside coned 
circle of the roller, the chuck being coned inside to receive rollers of 
different sizes, one of the chucks either forming part of the maundril 
or not, as required. The loose chuck or chucks having along barrel 
bored and made to fit the shaft of the maundril, one end of which is 
screwed, and has washer or washers to fit, with a flange to receive the 
sunk part of the nut when one loose chuck is used, the sharp edges 
being taken off the outside circle of the roller by the tool when turned 
off in the usual way. Whenthe roller is forced by the nut of the 
maundril into its bed in the chuck, the maundril will be placed in the 
centre of the roller, and be prevented from working back by set 
screws in the flange of the washer, which are screwed down to the 
sunk part of the nut. The roller with the maundril is placed between 
two antifriction wheels on the adjusting table, the maundril neck 
working in a groove in the headstock to prevent end play of the 
maundril and roller, or the maundril may work on its own bearings 
in pedestals without antifriction wheels. On the carriage are placed 
two pedestals with screws and levers, that raise and lower the 
maundril and roller, and afford great facility for placing and re- 
moving rollers from the machine. The maundril has two collars at 
the index end. made to fit well upon the ribs of the headstock, to 
prevent end play of the maundril and roller, which, working on its 
own bearings, and the shanks of the maundril in the grooves of the 
headstock rising and falling only with the different size of rollers, 
must divide correctly. The pedestal with the antifriction wheels, 
and the headstocks with the maundril through the grooves, and the 
index made to fit well, with a long boss screwed up with a nut on the 
maundril, and index for slashing, all move together with the 
adjusting table independent of every other part of the machine, by 
means of an apparatus at one end of the table, which table moves on a 
pivot in the centre of the machine. In raling longitudinally, the roller 
to be engraved for a second colour is placed within the chucks of the 
maundril, and also on the antifriction rollers, the maundril being 
well secured by the index, the dividing screw being set at liberty; a 
mark is made on the margin of one end of the roller by the steel point 
made to fit well into the socket of the black-lead lever; the carriage 
has then to be moved to the other end of the roller, anda mark also 
made, for the purpose of proving the exact distance of the variation 
of the engraved roller from the parallel or horizontal line, as will be 
seen from the engraved roller when placed between the antifriction 
wheels on the adjusting table. The engraved roller is placed without 
the maundril, say with a small plate pattern engraved on it 
that has been side traversed, requiring one or more rollers to 
fit it on the antifriction wheels, and the carriage is released 
from the dividing screw, and the driving screw is put in 
action by screwing the chops of the nut down to the screw by the 
apparatus for that purpose. To place the steel point on some part of 
the engraving that will be most likely to show the line exactly, the 
adjusting table must be moved by the apparatus at the end of the 
table, and the carriage drawn the full length of the roller, until the 
exact lines of the engraving have been obtained, and the engraved 
roller removed. The roller is then placed, fixed within the chucks, 
on the anti-friction wheels that have to be engraved, and the point 
set exactly into one of the marks before made on the margin, and the 
carriage moved to the other end of the roller by the rack and pinion 
or driving screw, the exact distance will then be seen of the variation 
from the horizontal or parallel marks on the margin of the other end. 
The adjusting table and roller being, sav half an inch out of the 
parallel in the whole length of the roller, which half inch must be 
gradually given at each division, and be got in the full length of the 
roller by the adjusting index attached to the worm rack, segment, 
and slide, that will move the pith of the maundril index to the dis- 
tance required at each division across the roller; the punching lever 
will then give the stroke exactly on the top centre of the roller; the 
adjusting table is then brought back to its horizontal position and 
locked, the driving screw to be set at liberty by the box or nut being 
opened from the screw, or the rack and pinion released. The dividing 
serew must then be put in action by being secured to the carriage by 
the means adopted for that purpose. When the dividing screw is in 
operation, the rack and pinion, or screw for moving the carriage, is 
always to be set at liberty. The index on the maundril end giving 
the divisions of the pattern, the regulating index and screw only cor- 
recting the variations gradually at the division of each sketch. For 
the ordinary four, five, or more colours, the adjusting table is not 
required, the rollers being simply fixed between the chucks of the 
maundril without loss of time. The punching lever has a socket or 
boss to receive an apparatus that holds a pin with a broad shoulder, 





to prevent the sinking of the surface of the roller by the blow from 
the punching lever, which is raised by a chuck made to answer the 
purpose, working on the carriage that carries the levers, the chuck 
having a tube with a grooved rod passing through the tube, having 
a key or nib to fit the groove; the tube works on bearings on the car- 
riage of the machine. and with a lever fixed at the index end, so that 
an ordinary workman, having the index and wheel for side divisions, 
and the lever to work the chuck, and a handle for the driving screw 
all at hand, has never to move from the index during the time he is 
dividing and punching a roller. 


In another modification of a dividing machine a weight and chain 
are employed, worked both ways by the handle of a wheel studded to 
work into the chain, and the chain attached to the chuck lever that 
works on a stud pin on the carriage, and under the punching lever, for 
the purpose of raising the punching lever to give the stroke, the chuck 
lever having a wheel, band, and weight on the other side, attached to 
counterbalance the lever. The black-lead pencil lever is also for the 
purpose of dividing the sketches correctly on the paper, which is 
fastened to the roller by india-rubber belts, which lever is intended 
to rule also the paper sketches or rollers for hand engraving, by 
placing the paper for the corrected sketch on the roller after it has 
been turned to the size required. The sketch is ruled to the distance 
sideways, and it is divided in the round, according to the number 
required for the pattern, then with the knife lever the gauges for the 
steel die are cut, the die having to be turned in a lathe to the exact 
size of the sketch and roller. After cutting with the knife across, the 
knife is unlocked by a small lock lever, the socket of which is so 
constructed with a stop that it can be turned from cutting horizontally 


to cutting round the roller in a moment, thus avoiding much loss of 


time and inaccuracy, which cannot be avoided by the methods now 
generally adopted. The distance is given of the horizontal cuts from 
an apparatus on the carriage for raising the knife lever from the paper 
on the roller, and the exact distance of each cut; the apparatus cor- 
responding precisely with the dividing screw; the knife is then 
unlocked, the carriage brought back to the same part, and the dis- 
tance of the circular cuts given from the dividing screw, ten gauges 
being cut at the same time, five for mills, and five for dies, hanging 
together like postage stamps. In top pressure mill engraving ma- 
chines, instead of the dividing apparatus and turning handle being at 
the end of the machine, as at present, they are placed on the mill car- 
riage, thus enabling the machine man to divide and shift the carriage 
without requiring him to go to the end of the machine to divide or 
turn. The machine man having the turning handle and dividing 
apparatus on the carriage, can move the roller or carriage with ease 
and certainty to any part of a sketch he may require to fit in his mill 
or pitch, when marking on by pitch pins, and by having all under his 
own eye, he will give great facility for marking on or re-entering 
bump and other mills, instead of the uncertain rocking or turning 
of a helper, who will not be required, as at present. These arrange- 
ments do not apply to dodging or eccentric machines. The levers 
are arranged so that the machine man has not to remove the 
weight, as at present, in raising the mill frame lever from 
the roller, consequently economising much time. A screw on 
the carriage, by being turned one half round by a ball lever, sets the 
exact distance for fitting in the mill. In the mill frame steps certain 
improvements are made, which consist in having springs attached to 
the pivot caps that carry the mill, with nuts or screws to adjust the 
fall, or otherwise, in the steps which will also keep the mill in a pro- 
per position for fitting in, and give great assistance to the machine- 
man in the work. The patentee also employs a very compact 
arrangement of side pressure mill engraving machines, with appa- 
ratus for dividing, bumping, and segment for holding the fingers. 
He also arranges a very compact and efficient machine, in which the 
mill acts upon the under side of the roller, which roller turns on its 
own bearings between two or more anti-friction wheels. The steps in 
the slide of the headstock being for the purpose of steadying the 
shaft of the maundril when driving, and giving facility for its re- 
moval. 

Fig. 1 represents a section of one of the improved maundrils. The 
shaft is shewn ata; the roller at 4; the chucks, consisting of cones of 
various sizes, at c; the washers at d; the nuts ate; and the set 
screws at f° The dotted lines show the roller when new; the full 
lines representing it when worn or turned down, and also the position 
of the groove at the ends of the reller, into which the cones fit when 
required, either for turning off or engraving. Figs ¥, 3, and 4, re- 
present the improved top pressure mill engraving machine, Fig. 2 
being a longitudinal elevation; Vig. 3 is an end view; and Fig. 4a 
“eo detached. In this machine the dividing apparatus and turning 

andle are placed on the mill carriage, instead of being at each end 
of the machine. The mill carriage is shown at A; the turning handle 
at 7, acting on the driving wheel 4, working in another wheel /, upon 
the shaft of which is the wheel m, driving the wheel n, at the end of 
the shaft of the maundril, thereby giving motion to the roller o ; p is 























the wheel for the dividing handle, working into another wheel onthe 
shaft r, atthe end of the shaft is the whee’ s, working in the wheel ¢, 
to which the dividing screw is attached. ‘Ihe mill frame lever is 
shown at wv, working on the fulcrum v, which is raised, according to 
the size of the roller, by the screw w and puts 2. The mill frame 
lever is raised and lowered by means of the screw y, acted upon by 
the lever z. The top of the screw y acts upon the lever a', connect- 
ing rod 6', and lever c! which is connected to the mill lever uv by the 
connecting rod di; at e! are bevel wheels, employed for driving, for 
straight round work, reversing, and bumping. A small steam-engine 
(not shown) is employed, which forms a portion of the machine, In 
the illustration the handle governing the throttle valve is so placed 
as to give the machine-man complete command over the speed of the 
work, the indicator Ai being close under his eye. The specification also 
describes an improved side pressure mill engraving machine ; also, 
an improved dividing, punching, and engraving machine, as also the 
—— mill steps; and, finaliy, a partof a machine in which the 
mill acts upon the under side of the roller, the general principles of 
which will be understood from what has already been stated. 


Tur Roya, SovereiGn.— This vessel, which is a screw three- 
decker, was launched a few days since from Portsmouth Dockyard. 
The ship is considered a handsomer hull than the Duke of Wel- 
lington, having a finer entrance and other improvements. The 
following are her principal dimensions and intended armament :—- 


Feet. Inches, 
Length from fore part of the figure-head 
to after part ofthe taffrail .. .. .. 280 10 
Length between the perpendiculars 240 7 
Length of keel for tonnage oo oe 201 .. 1g 
Breadth extreme ee «eee oc oe 0} 
Breadth fortonnage .. .. «. + «. 5 24 
Breadth moulded .. .. «2 o- «+ os 58 44 
Depth in hold oo 6s of os om oo & 4 
Burden in tons, 3,765—40-94ths. 
ARMAMENT, 
Calibre. Cwt. each. Feet. Inches. No. 
Lower dock ., 8-inch -» 65 one . 8 w= BD 
9 oe 32-pounders .. 58 or 56.. 9 6 26 
Middle-deck .. 8-inch 65 oe 9 0 6 
o . 32-pounders .. 58 or 56 .. 9 6 .. 30 
Ma‘n-deck 82-pounders., 42 . 8 0 . § 
: a . +. 82-pounders.. 25 ee G6 0 «ws 2 
Jpper-dec' +» G8-pounder } . 
pivon 5 % ” 0 « & 
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Engines of 800 nominal horse-power are being manufactured for 
the Royal Sovereign by Maudslay and Co., and are now being fitted 
in her. 

Tux Emreror or Japan's Yacut.—This new steam-yacht, named 
the “ Emperor,” arrived at Sheerness last week to have some altera- 
tions made in the cabins, &c., and is now at Portsmouth, and 
ready for departure for Japan. ‘The Emperor has a raised poop- 
deck the entire length of the saloon, which gives seven feet clear 


| height from deck to beam. The saloon is entirely of maple wood; all 


the fore part of the saloon is fitted with mirror panels, richly cut and 
figured. On the floor is laid a richly -painted oiled canvas, over 
which is a magnificent Genoa velvet carpet. The curtains and cover- 
ings of the couches and chairs are of green satin, embroidered with 
gold. The tables are all covered with green velvet; the bed cabins 
are superbly fitted with similar furniture; the bathroom is fitted 
completely in the Turkish style. The smoking chair for the 
Emperor is of unique manufacture. In the upper deck of the saloon 
is a magnificent and spacious skylight, adapted to be opened all 
round when necessary for extra ventilation, She is fore and aft 
rigged, with three masts. Her engines alone, which are two thirty- 
horse power condensing engines, propel her from eight to nine knots 
per hour in a seaway. In smooth water it is calculated she will 
attain from ten to twelve knots per hour. 

Laying THE ATLantic CanLe —The paddlewheel steam frigate 
Terrible is destined to assist the Agamemnon in laying down 


the telegraph wires between America and Newfoundland, The 
Terrible is 884 horse-power, she has four cylinders of 72 inches 


diameter, with 8-fect stroke, and she previously worked up to 2,200 
horse-power. 

Scuoots or Art.—The amount granted to schools of art for the 
year 1865-56 was £25,500, against £25,865, and £20,953, in the years 
1854-55 and 1853-4. In the first mentioned year the sum of £4,500 
was given for aid to schools, £2,000 to the guarantee fund for 
salaries, £12,000 for salaries and aid to masters, and £2,400 for 
prizes and examinations, £2,000 for travelling and incidental ex- 
penses, £500 for normal lace school in Ireland, and £2,100, for salaries 
for inspection. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 


THE CONSERVATION OF FORCE. 

S1r,—Professor Faraday’s recent paper on this subject shows 
that, even in quarters where we would not expect it, there is 
anything but a clear conception of the principles or truths lying 
at the very foundation of mechanical science. It is something 
unusual to see the principal mechanical journals taking up the 
subject as has been done in this case, each editor, by means of a 
special “leader,” endeavouring in his own particular way to set 
the Professor right. I think, however, with all due deference to 
the said editors, that there is still something more to be said on 
the subject, hence my present communication. In the leaders re- 
ferred to, I find statements which appear to me to be discordant. 
Tcan scarcely ask you, sir, one of the said editors, tosay which is 
right, but I do ask you to be kind enough to point out the error 
in the statement opposed to yours. It is, however, just possible 
that the two statements referred to are reconcileable with each 
other, in which case I will thank you to point out in what man- 
ner, for I do not myself see it, and some others of your readers 
may be in the same predicament. The statements referred to 
are the following :—At page 365 (18th April) of the Mechanics’ 
Magazine, the editor says: “By momentum our readers will 
understand that we mean the product of two quantities, one of 
which is proportional to the quantity of matter in a body, and 
the other is the velocity with which it is moving at a given 
instant of time; and our mechanical principle is that, taking any 
fixed direction we please, and summing up the resolved parts of 
the whole momentum of every body or particle in this direction, 
this sum is constant. P - . In this way we establish 
a strict conservation, not of force, but of momentum.” 

Now in your leader, page 291 (April 10), you maintain that 
what is conservated is “energy,” and it is evident that by this 
term you do not mean what is designated above as “ momentum,” 
for you say, “the actual energy of a moving body is the product 
of its weight by the height trom which it would have to fall, in 
order to acquire its actual velocity ;” and we know that the 
height varies as the square of the velocity. Further on you say, 
“the law of conservation of energy is this, that the energy of the 
universe may be changed in form and distribution, but cannothe 
ehanged in emount. The potential energy of a body may be 
exchanged for an equal amount of actual energy, or vice versa— 
this is called transformation of energy; or the energy of one 
body may be diminished, and that of another body may be 
increased by the same amount—this is called the ‘‘ transfer of 
energy,” &c, 

Now, I cannot see how the amount of energy and momentum 
can both be invariable, as taey must be if you are both right. But 
perhaps it will be better for me to suggest a case for considera- 
tion. Suppose a body of 1 1b, weight moves with a velocity of 
64 feet in a given direction, and comes into contact with another 
body of the same weight, at rest, and that the two move on 
together after the stroke, no force or energy being supposed to be 
lost in the stroke. If the “momentum” theory is right, the 
velocity of the 2 lb. should be just half of that of the 1 1b., for 

64 x 1 = 32 x 2. 
But if the “energy” theory is right, the velocity of the 2 Ibs, 
will be 82 feet x y 2; for to obtain the velocity of 64 feet, 
the 1 Ib. would have to fall through sixty-four feet, and to have the 
same energy the 21b. should have the velocity due to a fall 
through 82 feet. 

Glasgow, 24th April, 1857. 


[The principles of the “conservation of momentum,” and of 
the “conservation of energy,” are both true. The principle of 
the conservation of momentum is another mode of stating the 
equality of action and re-action, that is to say, the fact that 
every force is an action between two bodics ; so that whenever a 
force, or system of forces, generates a certain momentum in a 
certain direction, it at the same time generates in some other body 
an equal momentum in the opposite direction, the whole momen- 
tum of the universe being either nothing or a constant quantity, 
The conservation of momentum is a law of motion only. The 
conservation of energy, on the other hand, is a law of all physical 
phenomena, it having been ascertained by experiment that the 
energy of motion, or vis-viva, the energy due to the potential or 
possible action of gravity and other forces, to heat, to electricity, 
to magnetism, and to chemical affinity, are ali capable of disap- 
pearing in the production of each other, according to fixed 
numerical proportions. For example, in the case of friction, or 
collision of imperfectly elastic bodies, the mechanical energy 
which disappears is replaced by an equivalent quantity of heat- 
energy ; that is, by so much heat as would, by disappearing in 
the action of the engine, re-produce the vanished mechanical 
energy. It was proved by Mr. Joule, that as much heat as 
raises the temperature of one pound of water one degree, at 
ordinary atmospheric temperatures, is equivalent to 772 foot- 
pounds of mechanical energy; a mass of water being heated 
one degree by expending in churning it the same amount 
of energy which would lift it 772 feet. In the case sup- 
posed by you the two balls would certainly move to- 
gether with the velocity 32, half of that of the first ball; 
for the force of resistance to compression, which, during 
the instant of collision, takes away 32 feet per second from the 
velocity of the first ball, must necessarily produce, during the 
same instant, 32 feet per second of velocity of the second b: il. 
There is no doubt a disappearance of one half of the energy, 
owing to the balls being made to move on together. If the balls 
were perfectly elastic, and free to separate, they would fly 
asunder after impact; the first ball would stand still, losing 
another 32 feet per second of velocity, which the second ball 
would acquire ; and the energy of motion would be the same as 
at first. But if the balls move on together, either they must be 
completely non elastic, in which case the permanent disfigure 

ment of the particles near the point of impact will generate heat 
equivalent to the mechanical energy which disap) ears (i.e one 
half of the whole energy), or they must be withheld from flying 
asunder by some such apparatus as a catch, in which case the 
straining of the catch or other holding apparatus will produce 
the same amount of heat. Before this conversion or substitution 
of energy was understood, it was believed that the law of the 
conservation of energy was liable to exceptions in such cases as 
you describe, but it is now known to be universally 
true, as well as the law of the conservation of momentum or of 
action and reaction. In phenomena like the motions of the 
planets, where gravitation alone acts, and where there is no 
friction, there is not even an apparent loss of energy, and for 
such phenomena, that is, for phenomena of motion and mechanical 
force only, the conservation of energy may be proved as a con- 
sequence of the relations between force and momentum, as was 
done by Newton in the 89th and 40th propositions of the 
Principia formerly referred to —Eb. j 


GoosE QUILL. 








ON HEAT. 
Srr,—Professor Faraday having disposed of gravity in the 
unsatisfactory manner notified in my letter of last week, 
proceeds to notice heat and its relations to the principles of 
conservation. 

With the effects of this force we are much better acquainted, 
coming as they do more within the sphere of every day obser- 
vation; but with respect to the nature of the force, itself 
considered abstractedly, our knowledge of it extends no further 
than that of gravity does; hence we find that so long as 
philosophers confine their definition to a simple expression of 
the known effects of either force, such definition will bear the 
strictest investigation and pass the ordeal triumphantly, but the 
moment they enter into metaphysical inquiry as to the nature 
of the force itself, they plunge at once into polemical disputation 
without a hope of successful inquiry, Of all known forces there 
is none perhaps whose phenomena have been more carefully 
studied, none whose effects have been more usefully employed, 
than have those of heat, yet notwithstanding the extent of our 
knowledge, and the infinite appliances by which it is utilised, 
the greatest and most learned amongst us are still as far as ever 
from a true conception of what it is. 

Two hypotheses respecting heat are given by the Professor, 
and he justly states that “ whether it be viewed in one way or 
the other, the principle of conservation is admitted ;” yet, as I 
shall hereafter show a great man, and an authority in many 
respects excelled by none, in trying to prove the first hypothesis, 
viz., the “immateriality of heat,” declares it possible to generate 
or call it into existence, a statement that not merely ignores, 
but most positively denies the conservation of force, if heat be 
as the Professor himself says “a mighty form of power.” 

We are allowed to view heat under every phase that its 
definition admits of, therefore placing it analogically beside 
gravity, we find it to be ‘A force operating with an intensity 
varying inversely as the square of the distance. If the heat ema- 
nating from a central source at a distance of ten be represented 
by one, then at the distance of one the heat is increased to 100. 
Yet are we not told, and wisely so, that the terms of the defini- 
tion or law of heat * varying, inversely, &c.,” denies the principle 
of conservation, nor on the other hand are we asked the in- 
tended poser, “‘ whence comes this vast increase of heat?” Why, 
‘hen, it may fairly be asked, has the Professor wreaked his cate- 
chistical vengeance upon our unobtrusive definition of gravity, 
yet slurred over the equal short-comings or assumed detects 
vident in ove of the definitions of heat? Men of the eminencee 
to which Professor Faraday has raised himself rarely speak or 
act without a motive, and it is but justice to the great man who 
gave us all we yet know of the outstanding force, gravity, to 
demand why such a storm of words has been directed against 
that simple law—that real multwm in parvo, the talisman by 
which he rent the veil, and exposed to our humble view the 
harmony of the grandest and most sublime mysteries of nature. 

Touching the first hypothesis of the nature of heat before 
alluded to, Professor Thomson, in a lecture delivered February 
29th, 1856, “On the Origin and Transformation of Motion,” after 
describing an instrument similar to that by which Joule obtained 
his law of the “Equivalence of Work and Heat,” says “ the 
heat thus obtained is not produced from a source, but is gene- 
rated, aud that which is cailed into existence by the work of a 
man’s arm cannot be matter.” And, again, speaking of heat de- 
veloped by friction of solids, he says, “the heat developed by 
the friction is not produced by the solids,” but is “ called into 
existence between them.” The term generated might be taken 
tu imply development, but a repetition of the words “ called into 
existence,” plainly means creation in its most absolute sense. 
Now, all this subtlety of reasoning is evinced in order to demon- 
strate ‘the most probable assumption ” as to the nature of heat. 
How, then, can an assumption, resting upon such proof, be said 
to admit the “conservation of force,” when the proof itself de- 
clares the facile generation, and, therefore, equally ready de- 
struction of heat, which is itself considered to be a “ mighty form 
of force?’ Conceiving heat to consist of “motion among the 
particles of matter,” it might be an interesting, if not profitable, 
speculation to inquire, what peculiar form this motion takes 
when it constitutes heat. In playing with the philosophical toy 
above alluded to, motion is so rapidly effected as almost to cause 
disintegration of the particles of water, without increasing 
the temperature in any very considerable degree; if, however, 
we take the converse operation, by applying heat to raise the 
temperature as by heating water in a Florence flask, we perceive 
no such violent motion among the particles, even when the maxi- 
mum 212° is attained, the ebullition bears no comparison with 
the motion necessary to add a single degree by the application of 
mechanical force, yet one would imagine that if heat is merely 
motion among the particles of matter, whether fluid, solid, or 
eriform, the greater the motion the greater the intensity of 
heat developed. 

When by the oxydation of zinc or other means a current of 
voltaic electricity is developed, and employed as a force either in 
the disintegration of material GeMpounds as in electrolyses, or 
as a motive power in electro-magnetic engines, no one questions 
but that the current is the force operating; and when for con- 
venience or otherwise the same effects are produced by the 
intervention of wires or other machines we believe the same 
current presents itself, and operates according to our wishes. 

But when, as in the case cited by Professor Thomson, a man’s 
arm is applied to a winch to produce the rotation of certain 
vanes in an instrument filled with water, although it is known 
that, in order to exert the necessary force, an oxydation of 
muscle must take place equivalent to the force exerted, and pre- 
cisely analagous to the oxydation of the zinc in the battery, the 
one producing electricity the other heat, yet we hesitate to pro- 
claim the transmission of the heat developed, through the inter- 
vening machinery, though we actually find it disseminated 
unchanged among the particles of the water, its existence and 
conservation as plainly evidenced by the thermometer as that of 
the current is by the yalvanometer ; yet by some strange predi- 
liction for favourite hypotheses, we prefer believing that heat, 
“‘a mighty form of force,” has been created, thereby “admitting 
a result equalling the highest act our minds can appreciate” (or 
rather which our minds cannot appreciate at all), “ of the work- 
ing of infinite power upon matter,” rather than admit that heat, 
like electricity, may not only be developed, but also transmitted 
unchanged through suitable machinery, whether wires, winches, 
or toothed wheels. 

London, April 27, 1857. K.R.U. 

REPATENTING OLD INVENTIONS, 
Sir,—I see in your paper of yesterday an account, accompanied 
by an engraving of the patent for Delettres, Peré, and Co,’s 
apparatus for raising water, dated 16th September, 1856. 

About twenty years ago the late Mr John Hague, to whom I 

was apprenticed, took out a patent for a precisely similar means 

f raising water, viz, by forming a partial vacuum by means o 
an air pump, worked by an engine or water wheel at the surface ; 
from which pump a vacuum main was to be conveyed down the 











shaft, and if requisite, along the level to any or inclines 


requiring to be drained From this vacuum main branches 
were to proceed at about every twenty to twenty-five feet apart, 
measuring vertically, and were to be connected to iron vessels of 
convenient size, containing, say, from 100 to 300 gallons, which 
were to be fixed on brackets, or still better, in recesses in the shafts 
or inclines to be drained; these vessels were further connected 
to each other by a rising main, provided with suitable valves at 
each vessel. To the lowest vessel of all was attached a wind 
bore, which was immersed in the water to be raised, and from 
the upper vessel there was an outlet with a delivery valve, 
to allow the water to escape when at the surface. In the interior 
of each vessel was a float, which was sometimes made of copper 
and sometimes of wood covered over with coarse sealing wax ; 
this float acted by means of collar.stops on a rod which passed 
out through a stuffing box in the top of the vessel, and then by 
a rack geared into a pinion, lifted a weighted lever until it had 
passed the perpendicular some little distance, when it became 
capable of moving with considerable velocity by its own weight, 
and acting ona species of three-way cock, reversed it rapidly 
and without wire drawing the air which passed through the 
passages. This is precisely the arrangement which Kennedy 
now uses for reversing the action of his water meters. One 
branch of this three-way cock communicated with the vessel, 
one branch,with the vacuum pipe, and the third branch with the 
atmosphere. 

The arrangement and mode of working were as follows :—In 
the area of a pit 100 feet deep five of these vessels would 
be used, viz, one at the surface, and the others equally divided, 
so as to leave the bottom vessel about twenty feet above the 
water to be raised, Calling these vessels Nos. 1, 2, 3, 4, and 5, 
reckoning from the bottom, and assuming that Nous. 1, 3, and 5 
were empty and Nos. 2 and 4 were full, the floats in 1, 3, and 5 
would be at the bottom, and the three-way cocks would be in 
such a position as to connect the interior of these three vessels 
with the vacuum main, while the floats in Nos. 2 and 4 would 
be at the top, and these three-way cocks would be in the reverse 
position to those last mentioned, so that the connexion would be 
cut off from the vacuum main and would be open to the atmo- 
sphere. It will be seen from this arrangement that Nos. 5 and 3 
would then have the water in 4 and 2 respectively dnven up 
into them, by the pressure of the air having free access to the 
surface of the water in 4 and 2, whilst at the same time No. 1 
would be filled by the water driven up into it from the bottom 
of the pit. The floats in these three vessels, 5, 3, and 1, would 
rise as the vessels filled, and the floats in vessels 4 and 2 would 
descend as the vessels emptied ; the several three-way cocks 
would be reversed, and the vessels 5, 3, and 1 being full would 
now have the atmospheric pressure freely admitted upon the sur- 
face of the water in them, while the vessels 4 and 2 being empty 
would have the atmosphere excluded, and connexion established 
with the vacuum main. Of course, therefore, No. 5 (the top 
vessel) would deliver its water at ‘the surface, while Nos. 3 and 
1 would deliver theirs into Nos. 4 and 2 respectively : and in 
this way, whatever the depth of the mine, one-half of the boxes 
would be always filling, while the other half would be always 
discharging. 

It is manifest that this invention of Mr. Hague is identical 
with that one of which you gave a description as having been 
recently patented. There is some little difference in the details 
of the reversing gear, but this has nothing to do with the 
principle of the invention, which is the same in both cases, viz., 
the ability to raise water from great depths by mere atmospheric 
pressure, and without the assistance of pump rods or other 
moving parts in the shafts and levels. 

may add that the question of valves and slides for the 
reversing gear was several times discussed by Mr. Hague, but 
he adopted the three-way cock, considering it more simple. 

This apparatus of Mr. Hague’s was put to work in several 
places, among others at the coal pit of Mr. Wrigley, near Old- 
ham, Lancashire. I visited this pit, I think, in 1840, shortly 
after the apparatus had been put to work. The arrangement, as 
well as I recollect, was as follows; but I am writing from 
memory, and am not sure that Iam correct,-after an interval 
of seventeen years : 

A steam engine at the surface worked a double acting exhaust- 
ing pump, from which a main led down the shaft a depth, 
I think, of 150 yards; from the bottom of the shaft the main 
proceeded along levels, I think, for another 100 yards, and then 
down an incline, from the bottom of which the water had to be 
raised; to the best of my recollection there were eight vessels, 
seventy-two feet apart, what vertical distance this represented I 
have forgotten. This apparatus worked perfectly well ; whether 
it is still in use ornot I do not know, as Mr. Hague gave up busi- 
ness in England two or three years afterwards and went to 
Turkey, and I have never had occasion to make any inquiries as 
to the fate of the machine. I believe some others were erected 
in the neighbourhood of Manchester, for which I think Messrs. 
Omerod made the exhausting apparatus. 

No doubt in such a situation as that mentioned above in Mr. 
Wrigley’s pit any contrivance which would raise water without 
horses or an underground engine would be very valuable, even 
if it were done at a considerable expenditure of power ; and in 
such situations as these alone can Mr. Hague’s invention be of 
use, a8 the power required to raise the water is much greater 
than that required by the ordinary pumps, and not much less as 
stated by Delettrez, Peré, and Co., and believed by Mr. Hague. 
This waste arises from the fact of there being an elastic 
mediuim—viz, the air—between the water to be raised and the 
power exerted to raise it. The following is an illustration of 
how an elastic medium gives rise to such a loss :— 

Assume that the object be to raise two 10 lb. weights through 
the space of one foot each, that a rope is attached directly to the 
ring of the one, but that in the other case the rope is attached to 
a spring which is attached to the ring, and that this spring is of 
such a nature that it will stretch through the space of a foot be- 
fore it becomes capable of lifting the weight. If, then, power be 
applied to the two ropes, in the first case by an exertion of a 
force of 10 lb. through a foot, the weight will have been raised 
through the same distance, and thus work will have been done 
equivalent to the power expended. In the second case a force 
will have been exerted gradually increasing from zero up to 10 lb. 
(equal to an average of 6 lb.) through one foot, before the 
spring would be capable of lifting the weight and the force of 10 Ib. 
would then have to be exerted through another foot before 
the weight would be raised to the same height as the other. 

From this illustration it will be clear that there is an inevit- 
able loss of power by the employment of the elastic medium 
air between the power and the water to be raised, and, therefore, 
to make use of this apparatus in situations where the power is 
a steam engine at the pit’s mouth and the water to be raised is 
accumulated at the bottom of the shaft, is a direct throw- 
ing away of a large portion of the power of the engine, and 
no advantages are obtained in return But there are two cases 
in which, notwithstanding this waste of power, the employment 
of this apparatus may be highly advisable—the one where there 
is a fall of water at the distaace say of half a mile ora mile from 
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the pit; which fall, by being applied to a turbine or water wheel 
working an exhausting pump, could have a large proportion of 
its power utilised by merely laying on a vacuum main at the 
shaft, and thus raising the water by this apparatus instead of 
the whole of its power going to waste from the impossibility of 
applying it by any of the ordinary systems of pumping ma- 
chinery—the other (as in the instance of Mr. Wrigley’s pit at 
Oldham) where, although the power is close to the surface of the 
pit, the water to be raised is not from the bottom of that pit but 
from some secondary shaft, or from the bottom of an incline 
situated probably at many hundreds of yards from the 
engine. Here, again, the benefit arising from dispensing with 
underground steam engines or with horse whims would more 
than compensate for the loss of power involved in the use of 
this contrivance. 

In conclusion, I may allude here to the extensive use made by 
Mr. John Hague of air pumps and exhausted mains as a means 
of communicating power, and of thereby working winding engines, 
hoists, cranes, or, in fact, any kind of machinery at such distances 
from the prime mover as up to that time bad been considered 
wholly impracticable. The arrangement consisted of an exhaust- 
ing pump applied directly to a steam engine or water wheel ; 
from this pump a main was laid on to the place where the work 
was to be done, and there was erected an engine, generally a 
vibrating one of the most simple construction, to the eduction 
pipe of which the vacuum main was attached; the air entered 
freely at the pipe which would be the steam pipe in an ordinary 
engine, and thus acted upon the piston and gave motion to the 
vacuum engine. One of these winding engines was put up in 
Mr. Wrigley’s pit, before mentioned, where it drew loaded trains 
up an incline, the head of which was many hundred yards away 
from the bottom of the pit. The engine was fitted with a 
common reversing valve, and was entirely within the control of 
a boy, as it had neither fire to be attended to nor boiler to be 
kept filled, nor any of the other complications of a steam 
engine. In addition to its effective working as a winding 
engine, it possessed the merit of drawing an amount of foul air 
from the mine at every revolution, equal to the capacity of its 
cylinders. 

I must apologise for the length of this letter, and can only 
hope that the facts stated in it may be of some interest and per- 
haps of some use to your numerous readers, and that, in conse- 
quence, I may be forgiven for having taken up so much of your 
valuable space. I. J. BRaMWwWELL. 

London, April 25, 1857. 





EXPLOSIONS IN 


Sir,—The magnitude of the evil of colliery explosions must be 
my apology for introducing into your columns a few remarks on 
the subject. Many schemes have been promulgated for burning 
the gas in the mine, but I think the following will have advan- 
tages above any yet published. No plan of this kind can be of 
any value which requires much attention, or is uncertain in its 
action. I propose to suspend at short intervals along the mine, 
and especially in the works and crannies where the carburetted 
hydrogen is most liable to lurk, wire cages of any suitable size 
and form. Through these cages and along the mine a wire is 
passed (similar to a telegraph wire), the extremities of which 
are connected with a galvanic battery. Inside each cage the 
current is caused to flow through a short length of wire plati- 
num. The battery may be placed either in the office of the 
overlooker or at any distance from the pit. By means of clock- 
work contact is formed and broken, and this may be made to 
occur at any required intervals of time. The moment that the 
circuit is completed, the platinum wire in each cage will ignite 
the inflammable gas. It is even possible to make this apparatus 
indicate the presence of gas in the mine. The wires could be 
protected from accident by the falling of portions of the roof, by 
being conducted underneath the wagon-road, and the cages 
might be supported on pillars and shielded from the same 
danger. Iam aware that objections can be raised to any plan 
for burning the gas, but I think they are not insurmountable. 
In addition to the best plan of ventilation, a contrivance similar 
to the above would, perhaps, be found advantageous. 
Oldham, April 27, 1857. SAMUEL LicKERTON. 


MINES. 


SOLID AND MOLTEN METAL, 
Srn,—Since my letter of the 7th, I have been trying a few more 
experiments on this interesting subject, and will now, with your 
permission, lay them before your readers ; but I must confess it 
is with some diffidence, as they have one and all proved so 
contradictory to all I have heard or read on the subject, even 


unto the facts youched for by “‘Old Engine” in the EnGingER of 


the 3rd inst. 

As to Mr. J. K. Peile’s experiment, I take it to be just as con- 
clusive as the floating of steel on water or gold on good silver, 
but I certainly never heard of any one having the temerity to 
assert that the fluid was denser than the solid in either case, 

My first was with a piece of lead about 4 in. diameter and 
‘5 in. thick, which [ dropped into a ladle containing from 3 to 
4 ewt. of melted lead, it directly went to the bottom, and there 
remaived until fished up much reduced in size, and when left 
hold of, down it sank again. 

My next was with a casting in gun metal from the same 
pattern as that of lead, with the sand merely rubbed off; this 
was lowered into a ladle containing from 7 to 8 ewt. of the molten 
brass, which it entered with a little sputtering and immediately 
went to the bottom, causing a little ebullition, which very soon 
subsided, but the solid was never seen any more. 

I then procured a casting in lead, tin, and gun metal, from the 
same pattern, about '° in. diameter and ¢ in. long; I dropped 
the tin one into a pot containing from 30 to 401b. of molten 
tin. This sank and was soon lost, the brass also sank, and did sv 
as often as it was raised, and when taken out it was the same as 
when put in; with a piece of wrought iron it was precisely the 
same. 

It then struck me that cast-iron, being such a mere trifle 
lighter than tin,* would be a most delicate test ; I therefore got a 
piece turned all over, about j in. diameter and { in. long; on 
dropping this into the tin, I was somewhat surprised to hear it 
strike the bottom of the pot and there quietly remain, forgetting 
at the moment that being cold its specific gravity might be the 
greater ; and so it must have been, for in about a minute or a 
minute and a half it rose to the surface, and would not remai 
at the bottom any more although forced down repeatedly, but 
it always appeared to rise very sluggishly ; remembering the 
effect produced by skin in any experiment on cast-iron, I took a 
piece about 1 in, diameter, cut to about { in. long, but not 
turned, and the only difference was alittle ebullition on the spot 
immediately over where it was dropped in, and taking a little 
longer time before it rose, in every other respect it was precisely 
the same, thus most beautifully and incontestibly proving that 
the laws of gravity are in nowise infringed in any one of my 
experiments 

Having said thus much, it is almost needless to say that the 








* Specific gravity of cast-iron 7207 and tin 7291. 
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bad casting, when dropped into the tin, sank and was seen no 
more. OLD CRANK. 

April 28th, 1857. 

P.3.—I should be sorry to trespass on your space to the | 
extent it would require to expose the numerous absurdities 
vented by, and demonstrating the want of pratical knowledge of, 
“ Old Engine” on this subject. 





RECTIFICATION OF THE CIRCLE, 
Sir,—Allow me to hand you a further geometrical approxima- 
tion to the circumference of a circle whose diameter is given. 
The following plan will produce a result whose error cannot be 
greater than one 100,000t of the diameter, but may be much 
more trifling :— 





Let P be the bisection, F and S the extremities of the original 
radius; with centres P and 8, and radius P §, describe arcs 
intersecting in B; join F B, and produce § B, tiil B X, the 
produced part, equals F B, + BS. Join P X, intersecting 
IF B, in Q, with P and Q as centres, and radius P Q, describe 
ares intersecting in Z; join B Z, cutting PX nm W; from W 
let fall W A, perpendicular upon BF. ‘ThentwiceS F +5 X, 
+ P X, + BQ, and a mean between B W, and B A, equals 
the circumference true to five places of decimals at least. 

The arithmetic mean yields a result 3°14,160 (so far as my 
logarithmic tables are trustworthy) and the geometric a result 
greater than 3°14,159, and less than 3°14,160, but the exact value 
I am unable to assert. 

As the iimited extent of my logarithmic tables prevents me 
verifying the two results further, I shall feel obliged by the 
calculations ofa more competent and better supplied contributor. 

It may be observed that my constructions not only are given 
fully aud do not require the use of protractors, parallel 
veillers, &c., but do not (which is of equal importance) require 
the manipulation of very small lines. 


14, Newhall-street, Birmingham. W. E. WALKER. 


—_———_ 


CYLINDRICAL WHEELS ON RAILWAYS. 
Sir,—It is stated in a note to Captain Douglas Galton’s Report 
on American Railways that cylindrical railway carriage wheels 
have lately been used with good results on some railways in 
Austria. 

In 1842 I published in the form of a pamphlet, now (1 
believe) out of print, the results of a series of experiments on 
the resistance of railway carriages with cylindrical wheels ‘The 
velocities at which my experiments were made did not exceed 
twelve miles an hour, up to which speed the resistance was found 
to be independent of the velocity, and to be expressed with 
great acuracy by the formula. 
if 14 | 
1 4} + Radius of cur- | 


raturce in miles. / 


Resistance inlbs.=gross load in tons x 


The elevation of the outer rail above the inner rail of each 
curve on the line of railway on which the experiments were 
made, was adjusted according to a rule based partly on theory and 
partly on experiment, and was considerably greater than would 
have been required for conical wheels. 

The formula given above shows that the resistance of the 
carriages was considerably less than that of any other known rail- 
way carriages, up to the speed of twelve miles an hour; and it is 
probatle that above that speed the same advantage would have 
been found. They were altogether free from that tendency to 
oscillate, which is sometimes caused by conical wheels. 

At the period in question, however, the use of conical wheels 
and of ails laid to suit them, having been introduced as a great 
improvement, had become almost universal in Britain ; and any 
attempt to return to the old cylindrical form of wheels would 
have been fruitless, as it would have involved the relaying of all 
the rails, and the replacing of all the wheels, on nearly all the 
railways in Britain. At the present day the difficulties in the 
way of such a change are, of course, much greater than they 
were in 1842. 

But it appears to me that the proved advantages of cylindrical 
wheels at low velocities, and their probable advantages at high 
velocities, are well worth the attention of the engineers of 
railways in newly-settled countries. 

Glasgow, 28th April, 1857. W. J. Macquorn Rankine. 





A Frencu AcriccuturaL INvention.—At the last sitting of the 
congress of learned societies of the departments, M. d'llliers, of 
Orleans, gave the Agricultural section some interesting detail 
respecting the coating of corn, of which he isthe inventor. This 
system consists in enveloping the grain, by meaus of some glutinous 
substance, with manure, such as animal black. The results of the 
experiments made in the Sologne, on land of so worthless a descrip- 
tion as to be let at 3f. the hectare (25 acres), have been, he states, of 
the most satisfactory description, The coating is effected by means 
of a cylinder, invented by M. d'Iliers, and the patent was disposed 
of by him to Messrs. Parker and Co., of London, corn factors, for a 
sum of £20,000. The expense of coating amounts to about 35f. per 
hectolitre of corn. This system may also be employed in all articles 
of garden produce, beetroot, &c. The congress warmly thanked 
M. d'Liliers for his communication.—Galignani’s Messenger. 

Cuatuam Dockyarp.—The large new tidal basin in course of 
construction at Chatham Dockyard is progressing rapidly, and, as 
soon as completed, will afford accommodation for line-of-battle-ships. 
The new dock has been built on the site of the old No. 2 dock, and 
will be of the length of 360 feet, and 92 broad. The foundation ot 
the basin has been laid on beds of concrete, the bottom and sides 
being built of granite. During the progress of the works considerabk 
lifficulty has been experienced from the constant breaking in of th« 
water, but this has been remedied by the erection of two powerful 
steam pumps, whlch discharge four tons of water per minute, day 
and night. As soon as the works connected with the new tidal basin 
ire completed, it is in contemplation to lengthen the adjoining, No. 3, 
lock nearly 100 feet, making its length upwards of 300 feet, so as to 
idmit a larger class of vessels. Messrs. Rigby, the contractors, have 
ilso lengthened No. 7 granite slip 60 feet, making its total length 
330 feet. 

New Packer ror Corx.—The Pacific steam-packet, formerly 
velonging to Scott Russell and Co., and which, when chartered by 

he Government to carry troops and stores to the Crimea, made th 
astest voyages on record, is to be put on the Milford Haven ana 
Cork line She will make her first trip either on the Ist or the 15th 
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THE GREAT WROUGHT-IRON GUN. 
Tur following report has been recently issued by the Admiralty 
authorities :— 





“February 5. 
“The committee are not in possession of any information 
respecting the manufacture of this gun, but have requested the 
Mersey Steel and Iron Company to furnish them with full de- 
tails of the processes of the manufacture, as a record and for 
future guidance, The dimensions of the gun are as ya _ 
t 


In, 
Extreme length ° ee ° - 
Length of bore : 1364 


Diameter of bore x ~ 
Diameter at base-ring .. .. 
Diameter at trunnions 
Diameter at muzzle .. 2. 4. ee 
Weight of guns, 21 tons 17} ewt, 

Weight of carriage, 7 tons 14 ewt. 

“ When the gun was delivered by the company two flaws had 
existed in the bore—one at the extreme end, which it was under+ 
stood was bored out and the cavity filled by a plug 8 inches in 
diameter and 4 inches deep, being driven or screwed in; the 
second commenced at the edge of the first and extended 24 
inches towards the side and one-third of an inch in depth, This 
now exists in its original state. ‘I'o ascertain the range of the 
gun at different elevations it has been fixed 10 rounds at each 
of the followifg—viz., point blank, 1°, 3°, 5°, 7°, 10°, 12°, 15°, 
and 18°; the charge 50 lb. ; weight of shot (solid), 280 Ib. 

“ The result of the practice is as follows :— 








Elevation, Range-- Yards, 


Deflection—Yards, 
Extreme, 


ist Graze. Extreme, 


ist Graze, | 








! 

P.B. | 5,336 | 2 | ? 
1 4,540 2} | 33 
3 3,957 i 25 
& 3,592 7] | 10, 
7 3,418 ty | 1 ed 

10° 3523 | 3M 314 

12 3,883 34 | aa 

15 4497, |S 69 

1S 4,996 4996 | 8 | 98 





“The vent having become worn, the gun was bouched after 
the completion of the tiring at 7° elevation (in the first instance 
the vent had been bored out of the metal of the gun, no bouch- 
ing being used), After the com; letion of the whole of the above 
nutmber of rounds, the flaws previously described as having ex- 
isted in the first instance appeared not to have undergone any 
change ; the impression taken show 8, however, a thin crack ex- 
tending from the plug at the bottom of the bore about 3" in 
length. In comparing the ranges of this gun with others, it 
appears that the ranges are greater than those of the 68-pounder 
95 ewt smooth-bore gun ; that they are also greater, in a slight 
degree, than the Lancaster bore 68-pounder 95 ewt. gun up to 
5°, but at higher elevation the Lancaster gun ranges the furthest ; 
at 18° the Lancaster being 5,300 yards; 13” gun, 4,966. In 
comparing these ranges, it must be remembe"ed the windage of 
the guns are, 13” gun 2, 68 pounder gun smooth bore 2, 68- 
pounder Lancaster bore *08. The committee have now com- 
pleted the practice to ascertain ranges, &c., with 50 }b. of powder 
and solid shot, as arranged with the Mersey Company, but they 
beg to add that the above experiments do’ not enable them to 
form any opinion as to the strength and advantages of guns of 
this weight, material, and mode of manufacture, the gun not 
having been placed at the disposal of the Government for such 
purpose. “W. Cator.” 


Launcu or tHe RAacoox.—The launch of the large steam screw 
corvette Racoon, 22 guns, took place at Chatham Dockyard on Satur- 
day last. The Racoon has been built in the short space of ten months, 
having been laid down in May last. She is constructed from the 
designs of Sir Baldwin Walker, K.C.B., Surveyor of the Navy, by 
Mr. F. J. Laire, the master shipwright, and his assistants, and differs 
from the other vessels of this class in being furnished with an extra 
spar deck. ‘The following are her principal dimen-ions:—Ixtreme 
length, 229 feet 6 inches; length between perpendiculars, 200 feet ; 
length for tonnage, 171 feet 9} inches; extreme breadth, 40 feet 4 
inches; breadth for tonnage, 40 feet; breadth moulded, 39 feet 
4 inches ; depth of hold, 22 feet 8 inches; burden (in tons), 1,462 21.94. 
She is to be fitted with a very heavy armament, consisting of 20 
8-inch 60 cwt. guns, each 9 feet in length, and 2 long 68-pounder 
pivot guns of 95 ewt. cach and 10 feet in length. Her machinery, a 
portion of which has arrived at Chatham, will be of 400-horse power. 
She will be fitted for sea forthwith. A steam screw corvette of the 
same dimensions as the Racoon is to be immediately laid down 
on the same slip. 

A Sivpre Baromerer.—The Mobile Register, of March 1st 
says :—“ On board the Mexican steamer is a barometer of the most 
simple construction, but the greatest accuracy. It consists only of a 
long strip of cedar, very thin, about two and a half feetin length, 
about an inch wide, eut with the grain, and set in a block, or foot. 
This cedar strip is backed or lined with one of white pine, cut across 
the grain, and the two are tightly glued together. ‘To bend these 
when dry is to snap them, but on the approach of bad weather the 
cedar curls over until the top at times touches the ground. This 
simple instrument is the invention of a Mexican guitar-maker, and 
such is its accuracy that it will indicate the coming on of a ‘norther’ 
full twenty-four hours before any other kind of barometer known on 
the coast. Had this been the production of Yankee ingenuity it had 
been patented long ago, and a fortune made by its inventor.” 

Samue. ZimMceunmMan Tue CANADIAN RaILway ContractTor,— 
The Toronto Globe says of Mr. Zimmerman, who was killed in the 
late railway accident near Hamilton, Canada West:—The will of 
Mr. Zimmerman was made in 1854, before his departure for England 
in that year, and, of course, before his second marriage. By its pro- 
visions, his entire property is left to his two sons, with the exception 
of some few comparatively small legacies to his other relatives. 
His widow, of course, receives in her right of dower one-third of the 
whole estate. The value of the property is variously estimated at 
from £350,000 to £750,000. Uuder the will the whole of the real 
estate is to be sold. 

Ramway rrom Lisnoyx ro Ororro.—A contract for this line has 
been entered into by Sir Morton Peto. The length to be constructed 
is 204 miles, and the Government are to pay the company £8,856 per 
mile, or a total of £1,867,500, The concession is for 99 years, with 
right of purchase by the State at the end of thirty years on payment of 
a sum equal to fourteen years’ profits—such sum in no case to be less 
than the total cost. The line is to be single, with width inall respects for 
a double one, and Government lands, timber, &c., are to be granted, 
together with mining rights for more than half a mile on each side. 
All materials are to be admitted free, and no taxes are to be levied 
for thirty years, except an impost of 5 per cent, on the gross carnings, 
vut the Government mails are to be carried without charge. 

Sr. Jamus’s Tueatre.—This elegant building was put up for sale 
by Messrs. Robins at their rooms, on Tuesday, and a numerous audi- 
ence, including many gentlemen belonging to the theatrical profes- 
sion, were present at the sale. In offering the lot the auctioneer 
stated that the ground cost Mr. Braham £8,000 many years back, 
and that he had expended upwards of £50,000 on the property. The 
lirst bid offered was by Mr. E. T. Smith, of Drury: Lane Theatre, 


£1,000; the biddings then went slowly on till they reached £16,500, 
when Mr. Robins stated that the mortgagee had put on a reserve of 
£19,900 and £100 more would effect a sale. As no person present 
went beyond,the £16,500, the property was bought in. 
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‘Tus invention relates to those descriptions of looms used in weaving 
operations, wherein two or more shitting or changing shuttle boxes 
are employed in each loom for the purpose of changing or varying the 
weft thrown in the process of manufacture. In the ordinary con- 
struction of looms of these descriptions, it is usual to employ the 
shifting or changing shuttle boxes in cach loom so that they are 
moved into and out of position for operation wholly in vertical 
directions, or wholly in horizcntal directions, or wholly in rotary 
directions. One part of the present improvements consists in so 
arranging, constructing, and working such descriptions of looms that 
(with regard to one of such looms) the shuttle boxes are brought or 
moved into positions for operating, and also out of such positions, in 
different directions, that is to say, one or more of them move in a 
vertical direction, or nearly so, and another or others of them ina 
horizontal direction, or nearly so, and whether such be employed 
upon one side of aloom, or upon one end of a slay board, or upon 
both sides of a Joom, or upon both ends of a slay board. Another 
part of the invention consists in the arrangements of the mechanism 
and the mode of its action in connexion with the shifting or changing 
shuttle boxes of such descriptions of looms, by which the shuttle 
boxes are brought or moved into or out of position for operation, and 
so as to determine the number of picks of weft to be made at each 
change of weft, as the nature or the pattern of the fabric to be 
manufactured requires. 

Fig. 1 represents a side elevation of the outlines of a loom to which 
one moditication of the present improvements is adapted; Fig. 2 
represents a front elevation of the same; and Figs. 3 and 4 show 
enlarged detail portions. Upon the end of the ordinary tappet 
shaft A is attixed a toothed pinion B, gearing into and driving the 
toothed change wheel ©, and through it driving also the wheel D. 
The change wheel © is carried by a stud from the bracket Ci, 
attached to the framing of the loom. ‘The bracket is so formed as to 
allow the relative position of the change wheel C to be so varied, 
when required, as to admit of the pinion B being removed, and 
another of a different diameter or a different number of teeth to be 
substituted for it, for the purpose of varying or altering relatively 
the velocity or the number of revolutions of the wheel D, and thus 
determining the action of the cams E, E, and the number of picks of 
weft thrown from each shuttle box when in operation. The wheel D 
is carried by a stud projecting from the framing of the loom, and it is 
fixed to and connected with the two cams E, E, so that these last 
move with and partake of the rate of motion communicated to the 
wheel D. One of these cams is shown enlarged at Fig. 3, These 
cams are so connected and so arranged that they act upon their 
respective levers I’, F, and consequently upon the shuttle boxes in 
immediate connexion with them in quick succession, so that when 
one of these shuttle boxes is moved from its position of operation the 
other shuttle box is almost immediately after moved into its position 
of operation. The connexions between the levers F, F, and the 
shuttle boxes I, I, are by means of the rods G, G, and the levers 
H, H. There are springs K, K, attached to the levers H, H, and to 
a fixture from the ordinary slay sword of the loom for effecting some 
portion of the movement. When the action of the cams permits these 
to operate, it will be seen that the shuttle box which is in position 
for operation is that one which is caused to move in a horizontal 
direction, or nearly so, and that the one not in position for operation 
is that which is caused to move in a vertical direction, or nearly so. 
The next movement of the apparatus from its positions shown will be, 
that after a certain number of picks have been made (determined by 
the relative diameters of the pinion B and of the wheel D) the shuttle 
box now in position for operation will be removed in a hor zontal 
direction, or nearly so, and the other shuttle box will almost 
instantly take its place or position for operation by moving in a 
vertical direction. or nearly so, so that the change of shuttle boxes 
will be effected by a combination of movements, one being in a 
direction horizontal, or nearly so, and the other in a vertical direction, 
or nearly so, : 

The times of the changes of the shuttle boxes or the relative 
numberof picks of weft to be made during the period of time that 
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Tne object of this invention is to prepare hard dry wheat and other 
grain for the grinding process. This is effected by running the grain | 
through a damping machine of a peculiar construction, by which is | 
imparted to the individual seeds the requisite amount of moisture for 
softening the outer coating, and thus permitting of the easy removal 
of the bran. 

Fig. 1 shows one half in side elevation and one half in section of | 
the machine; and Fig. 2 an end elevation of it. The sectional part | 
of Fig. 1 shows the damping rollers and some of the parts connected 
with them. a, a, is the stationary framing, the two sides of which 
are bolted and held tirmly in their position by cross stays 6, b. The 
rollers, which are instrumental in damping the corn as it passes 
between them, are shown at c,c. These rollers have a band of felt, 
india-rubber, or other suitable elastic substance secured by nails | 


| round each of their surfaces; bands of felt d, d, also pass over these 
| rollers c, c, and round the tension rollers e, e, which may be set by 


» . . *,s . . 
the several shuttle boxes may remain in position for operation may | 


be further varied when desired. To form particular patterns of 
fabrics by the other portion of the mechanism shown, namely, upon 
the ordinary tappet shaft is the worm L, gearing into and ‘driving 
the worm wheel M. The rim of this is provided with a number of 
amall holes, into which or any of them pins or studs may be put, and 
either projecting from one or both sides of the wheel, these pins or 
studs Band they are so placed in the holes), as the wheel is 
moved round, come in succession against one or both of the levers 
N,N, accordingly as the pins may project upon or from one or both 
sides of the wheel, and thereby move it or them, and through the rods 
O, O, move and draw outwards one or both the triggers or catch 
pieces in the rods G, G, on eof which is shown separately and of 
enlarged size at Fig. 4. The eftect of drawing out these triggers or 
catch pieces will be that the lower parts of the rods attached to the 
levers F, F, will be allowed to move up without effecting any move- 
ment of their respective shuttle boxes. When there are no pins 
or studs inserted in the holes in the rim of the worm wheel, then this 
part of the mechanisin is entirely inoperative. The diameter of the 
worm wheel or the number of pins or studs may be arranged so as to 
act upon the shuttle boxes after any determined intervals of time or 
number of picks to be thrown from each. 


p 


means of the screws e', ¢!, so as to keep the bands d, d perfectly tight 
over the rollers c, c. The bands are moistened by means of jets of 
water playing upon them from a pipe or rose, as at g,g. Above the | 
rollers ¢, e, and contiguous to them, is placed a hopper 4, into which 
the corn to be moistened is thrown. A, h, are openings for the corn 
to pass through from the hopper to the rollers c, ¢; these openings 
extend the entire width of the hopper, and are provided with doors 
or shutters i, i, for closing or regulating the size of the opening h', so 
as to adjust the flow of corn from the hopper to the rollers. The 
axles of the rollers ¢, ¢, are mounted in plummer blocks j, j, the 
outer bearings j! of which are adjustable, being made to slide within 
their plummer blocks,in which they can be set at any required distance | 
from the fixed bearings j*, j*, by the screws 4, 4, so as to regulate the | 
space between the rollers for the corn to pass through. Pieces of | 
india-rubber or other elastic material j*, 7°, are interposed between | 
the regulating screws &, i, in order to allow the rollers ¢, ¢, to recede | 
from each other when an undue quantity ef corn seeks to pass between 
them. 

The operation of the machine is as follows:—Motion is communi- 
cated to the machine by means of a band passing round the pulley 7! 
on the axle of one of the rollers c, and by means of a band m! passing | 
over a pulley m on the other end of it, and around another pulley x on | 
the axle of another roller c, communicates motion to the other pair of | 
rollers, the felt bands d, d of which, as the rollers ¢, c, revolve, pass the 
com between them and allow it to fall in a moistened or damp state 
upon the sieve o below (down which it runs), all extraneous matter 
passing through the meshes of the sieve as the cornruns down, In | 
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order to connect each pair of rollers, so as to prevent as much as 
possible any injurious effects that might arise from friction of contact 
between the rollers, bands p and g are passed round pulleys r, r, and 
s, 8, which, as the rollers revolve, cause each pair to revolve with 
equal speed. 

WE beg to draw the attention of those of our readers interested in 
steam culture and cartage, to the advertisement of the “ Traction 
Engine and Endless Railway Company,” in another column, announc- 
ing a public trial of traction engines at Croxton Park near Thetford, 
Norfolk, in ploughing, carting, thrashing, &c. Ke. A great gather- 
ing of agriculturists and scientific men connected with railways, &c., 
is expected. The question of self locomotion is an important one, 
and we now hope to see it satisfactorily solved under the exertions 
of Mr. Burrell the implement maker of Thetford. We regret the 
experiments take place so far from the capital, and hope Mr. Burrell 
will make an effort to repeat them within the reach of the members 
of the metropolitan press, to whom time is of no small consequence. 

Tue Desvarpixs BripGe.—The subject of railway bridges has 


| acquired a deeper interest from the fatal catastrophe which recently 
| placed our Canadian friends in mourning. 


The investigation of the 
causes of that calamity appear to have been very thorough. From 
the mass of testimony presented we select only that of three civil 
engineers, including the one who planned and superintended the 
construction of the bridge. From the whole testimony it seems 
sufficiently obvious that the bridge was capable of supporting the 
dead weight of any train that could be placed upon it, and of bearing 
safely any load that should keep the track, at any speed. But by 
the breaking of an axle the locomotive struck on the bridge off the 
track, and of course with a descending line of force, tending to carry 
the bridge down by the whole momentum of the train as well as by 


| the weight of that part which rested on the bridge. The moving 


mass having gained a point @appui or hold of the bridge by pitching 
down upon its naked skeleton, could not but pass through and carry 
all before it, in spite of far greater strength than could be secured 
consistently with the lightness requisite for a draw. This lamentable 
occurrence seems to us to call for some arrangement by which the 
train entering on a draw-bridge or indeed any bridge, whether on 
the track or off, may be prevented from impinging downward. In 
other words, there should be a suitable floor, as high as the top of 
the track, which will prevent a descent in case of running off, and 
— to turn the errant force back to its place.—American Railway 
Imes. 
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TO CORRESPONDENTS. 


Norice.—The First Volume of THe ENGINEER may now be had, ready bound, 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher 
301, Strand. 


A. B.— Your letter is not altogether clear. The actual danger would depend upon 
the strength of the piping. But how can the engine work at all if the escape 
steam-pipe is throttled in the way you state? You do not, however, seem to 
object to the alteration upon this ground, which rather surprises us. As you do 
not give the precise arrangement of the stop-cocks communicating with the chim- 
ney and with the room, we can only say "generally that the exhaust-pipe should be 
left large enough at all times, and throughout its entire length, to give Sree access 
to the steam, and that the stop-cocks should be so disposed that whenever the 
opening into the room is closed, the one into the chimney should be necessarily 
opened; in other words, it should be a two-way cock. 

A SuBSCRIBER.— We do not think the loose sand deposit you speak of does much harm, 
but a great portion of it may be prevented by the arrangement shown in your 
sketch. The funnel should be perhaps from two to three feet in diameter, and 
be placed a few inches below the surface of thewater, The size of the boiler 
appears to us to be quite sufficient. 

W. H. (Preston.)—The manufacture of hard India-rubber is the subject of a 
patent taken out by Mr, Charles Goodyear. It is a composition of India-rubber 
and sulphur, subjected to a heat of upwards of 400 degrees, 

We have a number of letters to which replies shall be given in our next, 


RENDERING ROOFS WATERTIGHT. 
(To the Editor of The Engineer.) 
Sir,—I have bedded a roof 120 ft. by 24 ft. with white lead, and the joints 
are covered over with 3 in. slabs, and yet this does not prevent the water 
coming in. 

Would not mastic cement answer the purpose of keeping the wet out 
better than being bedded with white lead? The roof of the above is co- 
vered with half-inch flag slates, 4 ft. by 3 ft. Perhaps some of your 
readers can answer this inquiry ? T. 

Aylesbury, 28th April, 1857. 





TEMPERING STEEL BLADES. 
(To the Editor of the Engineer.) 


Sir,—Perhaps some of your correspondents can inform me of some mode 
or modes for producing a spring-temper on steel blades, such as blades of 
squares, small straight-edges, &¢c,.—tools used by mechanics in their daily 
employment. I am desirous of trying to temper some of my own squares, 
&c., and should feel greatly obliged for any information given. 


Tredegar, April 27th, 1857. D. M. 





WATSON AND HALLE'S PATENT. 
(To the Editor of The Engineer.) 
Sir,— Permit me, through the medium of your valuable paper, to call the 
attention of Watson and Halle to the fact that their patent, as illustrated 
in your impression of the 24th April, 1857, was patented by David Bowlas, 
of Reddish, near Stockport, on the 16th July, 1856, two months previous 
to the date of their patent. If Messrs. Watson and Halle will refer to No. 
1675 they will find it a patent for “Spinning and doubling cotton and 
other fibrous materials.” James Hope. 
Reddish, near Stockport, April 27, 1857. 





MEETINGS NEXT WEEK. 

INSTITUTION OF C1viL ENGINEERS, Tuesday, May 5th, 8, pm.—“On the 
employment of Rubble, and Béton or Concrete, in Works of Engineering 
and Architecture,” by Mr. George Rennie. 

Society or Arts, Wednesday, May 6th, 8, p.m.—Conversazione. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
is half-a-crown; each line afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mx. B Luxton, Engineer-office, 301, 
Strand, London, All other letters and communications to be addressed to the 
Editor of Tue EnGinees, 32, Bucklersbury, London. 
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THE MANCHESTER ART TREASURES EXHIBITION. 
Tue wealth and taste of Manchester are doubtless about to 
win for themselves a wide celebrity—a celebrity commen- 
surate with the fame of her manufacturing skill and eom- 
mercial enterprise. The idea of the Art Treasures 
Exhibition could only have been conceived and carried 
out by men trained to clear-sightedness and self-reliance in 
such a school as she affords. It does her infinite honour 
that a scheme so grand, so new, and in every way so 
admirable, should have been her sole work, and that’ her 
public spirit should have been expansive enough to open a 
school for taste, and a scene of refined enjoyment to the 
world. We have been accustomed to hear her merchants 
sneered at, and their pursuits branded as ignoble—dealings 
in yards of calico; but Jet such detractors for ever hold 
their peace. If her palace warehouses, her public statues, 
and her weekly holiday to her working population have 
not indicated a ratio of progress quite unprecedented 
amongst our merchants and employers of labour, yet at 
least here she distances all competitors, and takes a position 
in advance where she is likely to remain unchallenged. * 

The connoisseurs may be scandalised to see manufacturers 
and merchants taking the lead in matters of art; but we 
believe it true that 





“Art thrives most 
Where commerce has enriched the busy coast.” 


The keen perceptions and manly grasp of thought nourished 
in the school of commerce need only leisure and wealth to 
make their possessors the most liberal and discerning 
patrons of art. A silent work of this kind has long been 
going on in the manufacturing districts. It would be 
strange indeed to see Lancashire unrepresented at an 
academy, dinner, or private view; or to find that the best 
pictures have not found their way in that direction. The 
most distinguished of collectors had some time ago to find 
consolation on being forestalled in a much desired purchase in 
the somewhat impatient exclamation: “These Lancashire 
ntlemen carry off al] the best pictures.” The late Water 
Jolour Exhibition in Liverpool afforded striking proof of 
this fact. Where else could we find a district able to 
furnish so many gems of art? Out of the silent, and toa 
large extent unknown, progress in the appreciation of art 
and love for its productions, we presume has sprung the 
Art Treasures Exhibition. 
The scheme has been singularly fortunate in meeting with 
general and hearty sympathy. Of acharacter far more ele- 


; water colour pictures. 


vated, and far less commercial than any previous exhibition, 
it necessarily appealed to a more limited circle, and of those 
forming it—comparatively few—it asked the loan of their 
most cherished and most easily injured possessions. It 
was a really formidable thing to ask of the scattered col- 
lectors of art treasures to allow their choicest speci- 
mens to be transported to a public exhibition room, Could 
those productions of the old masters’ pencils, which have for 
long years been hanging in quict aristocratic galleries 
express the feclings of humanity as perfectly as they wear 
its guise, we may imagine their astonishment on being sub- 
jected to the gaze of the world, and on having to count 
their admirers by millions instead of by units, Their pos- 
sessors would have felt little less astonishment, a few years 
ago, to have been requested to allow their finest pictures to 
exchange the quict aristocratic gallery for the crowded 
exhibition room. Not so now. They have fallen into the 
scheme with a heartiness which does them infinite credit. 
No small amount of this is undoubtedly due to her Majesty, 
who so nobly set the fashion in this matter. It is a note- 
worthy spectacle to see royalty denuding its palace walls 
of the priceless gems of art which adorn it, that they may 
be transported to the palace of her people. Such generosity 
is infectious, and to this happy contagion the projectors of 
the exhibition are very largely indebted. Collectors seem 
to have vied with each other as to who shall most perfectly 
follow the generous example of the Sovereign. The result 
will be a gathering of artistic wealth totally unprecedented. 
Never before was there brought together a collection so 
complete, yet so varied and so invaluable. 

To the lover of English art, one of its most attractive 
features will be its complete historical series of English 

The glories of our present English 
water colour school are peculiarly our own. No attempt 
has been made to rival them. We have long been left un- 
challenged in our immeasurable superiority ; and amongst 
us no branch of art has progressed with such rapid strides, 
With aerial effects, and a lightness and grace ever peculiar 
to this branch of art, are united by our modern water 
colourists the power and force of oil. The range of the art 
has been susled on and on till now it seems universal. 
How have we arrived at a power and excellency so aston- 
ishing, and so immeasurably beyond all competitors ? 
This question we expect to see solved by the historical 
water colour series of the Manchester Exhibition; and for 
this solution we confess we look with intense interest. To 
see how the meagre water colour drawings of former days 
have gradually risen to the perfection of pictorial art 
which the walls of our Water Colour Societies now exhibit, 
will be a treat indeed. 

The next most notable feature will be the collection of 
Old Masters. Its value as marking the history of 
universal art will be priceless, and it will be further 
invaluable as an exposition of the character of the different 
schools. We shall here have the most palpable of all 
histories of that generous rivalry which in the aggregate 
has resulted in the establishment of our own school, as well 
as others now extant. ‘There is, however, one other point 
of view in which to us the exhibition, side by side ofa 
long series of the old masters, will be invaluable. We shall 
for once have an opportunity of judging of their absolute 
value, and for the first time in England. Unlike con- 
tinental nations, whose art treasures are exhibited in large 
— galleries, ours are scattered through the length and 

sreadth of the land in the private galleries of our aristo- 
cracy, or in the cabinets of untitled millionaires. We are 
even indebted to a foreigner for a knowledge of the existence 
of a great portion of our art wealth, for until Dr. Waagner 
examined and catalogued them we had no idea that 
England possessed in her scattered private galleries half 
the old masters which prove to be hers; and much less did 
we conjecture that they were of the comparative excellence 
which they prove to be. Manchester is about to show, we 
believe, that our countrymen possess, if our public galleries 
do not, an amount of artistic wealth in this direction of 
which no other land can boast. And for the first time in 
the world’s history the most remarkable and the most 
valuable of these old pictures are to be placed side by side. 
For the first time in our lives we, who are too much pressed 
by the cares of a laborious profession to have leisure for 
visiting the scattered art treasures our country contains, 
are to be favoured with a concentration of the scattered 
gems, which we may study and compare. 

We may confess that we have been too much wedded to 
our own school, and have too thoroughly appreciated its ex- 
cellences ever to have been carried away by the rhapsodies of 
those who think the old masters unrivalled. We have not 
only never seen anything which spoke to us in tones so 
moving, or that was invested with an interest so absorbing, 
as the pictures of many of our modern English painters ; 
but as yet we have seen nothing which we believe reaches 
them in point of artistic excellence. Of course we here 
speak broadly. We shall, in common with tens of thou- 
sands besides, be delighted to be able to compare our own 
with the famed productions of other days, and to learn for 
ourselves their relative worth. ‘Troubled by no blind fond- 
ness for antiquity, and having but moderate respect for all 
musty canons of criticism and antiquated rules of judgment, 
we want to see and judge for ourselves, and shall seize the 
present opportunity with eagerness for doing so. 

The series of engravings promised will supply a most 
interesting historical collection illustrative of the engraver’s 
art ; whilst the numerous specimens of choicest art manufac- 
ture will furnish another influence to swell the tide which is 
bearing us on rapidly to a new cra and a more refined age. 
The nature of the exhibition itself, as compared with that 
of 1851, isa striking illustration at once of the progress 
made since then, and of the wants which are rapidly deve- 
loping themselves in the national mind. 

THE GREAT BEE-HIVE. 
WILL London ever be improved, or only enlarged? To 
this question every one will reply, “It must be;” but no 
one has yet ventured to assert, when. The necessity has 





been apparent for a long time. It has been what is called 
a crying necessity for the last fifteen years or more, and is 
so still; and the schemes proposed for its accomplishment | 





present every variety of feature, from the most soberly 
eonceived piece of patchwork, to the most reckless plough- 
ing up of houses, and disregard both of public and private 
rights. The propositions include railways over the houses, 
under the houses, and alongside the houses, and now we 
have them, for a change, actually through the houses. Well 
may inquiries be made for non-conductors of sound, if this 
last idea is to be realised. Expresses tearing through one’s 
front drawing-room might be endured, but who could bear 
an excursion, or a good’s train, that would be at least a 
quarter of an hour passing through your house? Yet we 
are in sober earnest when we say that such an arrangement 
is not only now proposed, but is said to possess some pecu- 
liar advantages. But to return. London must shortly, 
nay, very shortly, be improved, unless, at certain places, 
and at certain times in the day, we make up our minds to 
creep upon each other's heads like cheese mites. We 
cannot increase the average rate at which people walk, 
neither can we do much in the way of expediting the pace 
of horses, so as to shorten the time of their > 
through the streets, and thus keep them clearer. We 
must, consequently, inerease the present area used for com- 
munications between one part of the town and another. 
This may be done in two ways: we may widen the pre- 
sent streets, or make new ones; or, by a process of book- 
case making, we may pile houses upon railways, or vice 
versd; or we may place railways over the ordinary car- 
riage ways—-a plan which has obtained, not inaptly, the 
name of the “lamp-post system.” In making entirely 
new thoroughfares we have also the choice of underground 
tunnels; or, as regards an east and west-end communica- 
tion—which is the most important of all—an encroach- 
ment upon the river, part of whose area is at present de- 
voted for many hours in the day exclusively to mud-lark- 
ing, the interest in which ancient and profitable sport, 
only appertaining to small boys and thieves, might possibly 
be bought by a reasonable outlay. 

The improvement of London contemplates two things : 
first, the means of effecting it ; and secondly, the manner of 
doing so. ‘These two things are quite inseparable the one 
from the other, and the difficulty of finding the first has 
retarded more than anything else the accomplishment of 
the second. No proposition for any improvement has ever 
yet been made without being instantly met by the question 
of “ Where is the money to come from ?” and this question 
being either vaguely replied to, or not answered at all, has 
usually nipped the scheme in the very bud, deterring the pro- 
poscrs from arriving evenat an accurate estimate for complet- 
ing their plans, Where property is so valuable as it is in 
London the carrying out of the most moderate improve- 
ment, as the construction of the shortest possible street, 
necessarily involves a great outlay; and even where this 
is contemplated in a situation favourable for realising 
heavy ground rents, as was the case in New Cannon- 
strect — and where, moreover, the system of  re- 
building one side only of the street was adopted as being 
the cheapest, we still find that a sum of £800,000 has been 
sunk by the City Corporation in its completion. Until, 
then, we determine upon some method of “ raising the 
wind,” we are not likely to have opened for us any fresh 
channels in which it can freely circulate, however urgently 
they may be required either from east to west, or north to 
south. Mr. Haywood, who, whether he be right or wrong, 
always entertains very strong convictions, says, that no 
better plan can possibly be devised for providing means for 
the improvement of London than a continuation of the coal 
tax of thirteen pence per*ton, after the time appointed for 
its ceasing to be levied. He argues that there is no 
article of general consumption upon which a tax is, or 
would be, so little felt as coal, Moreover, that its consump- 
tion is better proportioned to the means of the consumer 
than that of any thing else, bearing a direct proportion to 
the size of his room, house, or catalliclihietat which again 
is, or ought to be, regulated by the size of his purse. Now 
this is all well cnough, and in many respects we quite 
agree with Mr. Haywood, believing also that it is better to 
continue an existing tax, at least in this particular case, 
than it would be to impose a new one. With regard to 
the coal duty, we do; not suppose that more than one 
person in a hundred would discover any change having 
been made if it were taken off to-morrow. The poor man 
consumes his ton a year and pays his shilling, and the rich 
man his fifty or seventy tons and pays his proportionate 
number of shillings, and neither feels any great hardship in 
it. There is only one class of men who would cry out 
against the continuance of the coal duty, namely, engineers 
and manufacturers carrying on their business in and about 
London ; for the duty is levied, as most people know, on all 
coals consumed within a circle of 20 miles radius from the 
Post-office. On these classes it might weigh somewhat 
heavily, although many of them would be amongst those 
most directly benefited by any improvements in the me- 
tropolis which might be made. ‘There can be no doubt 
that considerable time is lost, and, consequently, expense 
incurred, by the numerous stoppages which are now so 
continually taking place in the crowded parts of the city, 
and there is every reason to believe that the cost of transit 
of merchandise through London would be materially 
lessened if all impediments to a free and easy communi- 
cation were removed. ‘To those manufacturers in London 
carting any quantity of goods to and from the railway 
stations, docks and wharves, the saving of time and money 
would be very considerable, and in many cases would muc 
more than cover the amount paid as coal duty, The fact 
that the coal duty now exceeds some £250,000 per annum is 
a very strong temptation to continue it; but agreeing as 
we do in some respects with Mr. Haywood, we still see 
considerable difficulty in allowing this tax to be the only 
one devoted to the improvement of London. In the first 
place its present amount is wholly insufficient to the accom- 
plishment of any extended scheme of improvements, 
and although London-bridge and King William-street 
were built and similar works might still be exeeuted 
by the same means, yet the improvements now 
demanded are so numerous and gigantic as to render 
the amount comparatively insignificant. Mr. Haywood 
says it might be doubled and as little felt as now; 
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but we believe this proposition is quite out of the ques- 
tion. The coal duty might be continued, but certainly 
could never be increased. Again we must not forget that 
the great bulk of goods carted through London is taken to 
and from warehouses in which comparatively no coal is 
used. It is not as if the goods themselves were manu- 
factured in London, they are merely brought here for a few 
weeks, or even days, and are again sent away, and some- 
times back to the places from which they come. 

The fact is we want an octroi duty, in order adequately to 
meet the case. This would place part of the burthen of 
improving London upon the residents of the provinces, by 
whom it should, in our opinion, be partly borne, although 
not in the same proportion as by those actually residing in 
town. We think the propriety of the provinces con- 
tributing to the improvement, if not the mere beautifying 
of London, is evident, inasmuch as those improvements 
would cheapen more or less the transit of all articles 
passing through the metropolis, whether manufactured or 
consumed in the country districts. As everything enters 
and leaves London either by the railways or the river, the 
collection of a duty on all articles coming into, or going out 
of the town, fen not be difficult, and considering the 
vast amount of traffic which now daily passes through it, 
the levying of a very small amount indeed would be 
sufficient. We can see no other way of carrying out 
the improvements which are now absolutely required, and 
which are every day becoming more necessary. We are 
quite aware that numerous objections may be urged to any 
such scheme for obtaining the necessary funds for metro- 
politan improvements, but we believe they are less weighty 
than those which could be urged against any other plan 
which could be proposed. 

The point to determine next to that of obtaining the 
necessary funds, is the manner of carrying out the greatest 
improvement at the least cost, and here we think that the 
surchase of all the toll bridges of the very first importance. 
Nothing that could be done at the same cost woald so ma- 
terially improve the metropolis as the opening of all the 
existing toll bridges, The interest of every one of them 
could be purchased at a reasonable price, and this should be 
the very first thing done. The next would be to open a 
new communication from the east to the west-end of the 
town, and although we approve entirely of embanking the 
Thames, and making it one of the means of communication, 
yet we think an inland one is quite as much, if not more, 
required. So long as a general scheme be carefully consi- 
dered and settled upon it does not seem very material 
which of these two plans is first attempted to be carried 
out. The determination of a definite and comprehensive 
mae is the most important thing to be done, as every 
ocal improvement afterwards proposed or adopted could 
be made to dove-tail into the gencral scheme, and thus 
avoid the piecemeal work which has here and there been 
commenced, cousuming much valuable time, as well as a 
considerable amount of capital, to very little purpose. 

With funds fairly and legitimately obtained for improv- 

ing the metropolis, and a competent board to direct the order 
of the improvements after a comprehensive plan shall have 
been laid down, very much might be soon accomplished. 
We hold that no building destroyed by fire, or that has 
fallen down, should be allowed to be re-built, except in 
such a style and under such conditions as would render it 
part of some general plan. Every house or warehouse 
which is now reared up presents a barrier, to a certain 
extent, against improvement, as there is a great disin- 
clination to touch new buildings. ‘The fact is, that some 
effective and authoritative board to regulate the re- 
building of edifices is very much needed. The new 
building at the corner of Chancery-lane is a re- 
cent instance of the folly of letting people do as 
they like in matters which affect the public conve- 
nience. In this case a large and handsome structure has 
been erected three or four fect beyond the face of the ad- 
joining law offices, although not in advance of the iron 
—— These might, however, have been easily re- 
moved, when we should have had the whole additional 
width added to a street, the entrance to which is now most 
confined and inconvenient. 
_ The latest general scheme which has been proposed for 
improving London, is that of Mr. Francis Bennoch, which 
was brought before the Society of Arts, on Weducsday last. 
Its main features will be found in another part of our 
impression. At a future time we propose to examine it in 
detail, and with respect to that part of it relating to the 
embankment of the Thames—see how far it embraces the 
principles which have been laid down by the Committee of 
the Metropolitan Board of Works as desirable to be fol- 
lowed, and detailed in its late report upon the plans of Mr. 
Bird and Mr. Gisborne. Surely, taking the voluminous re- 
port of the Committce of the House of Commons on me- 
tropolitan improvements, published in 1855, and coupling 
it with Mr. Bennoch’s plan, which he has apparently very 
carefully considered, it will be possible to decide upon at 
least some of the main improvements necessary, which 
should be cautiously, but irrevocably, determined upon, and 
steps taken for immediately commencing operations. 


INFLUENCE OF IMPROVED IMPLEMENTS ON AGRICULTURE. 

IMPROVED machinery and implements are slowly establish- 
ing an improved system of agriculture. As the former are 
being introduced the old mode of tillage is disappearing, 
but progress is much slower than is compatible with the 
advantages _ Still the onward movement, though 
slow, is steac ily advancing, indicative of the cautious but 
firm gs of the farmer. 

The slowness with which farmers adopt improved drain- 
age and implements is, and ever has been, a matter of just 
complaint on the part of the public generally—the result 
being a diminution of the supply of tood. And when the 
difference between what is grown and what might casily 
be grown is fairly estimated, the national loss is almost 
incredible. 

The cause of this unpropitious state of things is involved 


in much controversial perplexity, principally of a political 


character, and hence beyond the limits of our provinee 


to discuss—some attributing it to a want of duty on the COTTON SUPPLIES—INDIA. 
part of the landowner, others to that of his tenant, and by | Vx return to this subject in the hope of assisting the im- 
some to the conduct of both, while not a few trace it to the | portant movement which has, since the date of our last 
working of the landlord and tenant system under an anti- | taken place at Manchester. We allude to the formation of 
quated code of land statutes, which discourage and even | « THE Corron SUPPLY ASSOCIATION,” which merits the 
| prevent the investment of the necessary capital in imple- | warmest support of all classes of her Majesty's subjects, 


menis and machinery which progress demands. Association is 
| analogous to our agricultural societies, and, if properly or- 
ganised, cannot fail to be equally as useful as they have 
proved themselves to be. Its chief object is to encourage 
| and improve the cultivation and growth of cotton in every 
corner of the world where this plant can be grown—a 
zone, which includes all lands not too elevated, within 40° 
; on each side of the equator—a wide field, and one which 
| must call into active operation no small amount of engi- 


| The question of capital, so far as improved implements 
and machinery are concerned, falls within the province of 
the engineer, and here something ought obviously to be 
done to remove statutary barriers out of the way, and to 
afford the agriculturist every facility for bringing borrowed 
capital to bear upon the improved culture of the soil. 

There already exist a few drainage companies effecting an 
| immense amount of good, but were they fully occupied, the 
field is by far too large for them to completely occupy. 





is evident, therefore, that their number requires to be in- 


creased, as well as their labours. Similar companies might be 
formed for bringing improved implements to bear upon the 
cultivation of the soil, and no doubt steam culture imple- 
ments will give rise to such companies, owing to the 
increase of capital required, and the thorough change 
which must necessarily take place in the construction of such 
implements to adapt them to the new systems of culti- 
vation to which steam will soon give rise : hence the neces- 
sity of making provision for raising capital. 

But the principal division of the subject which we have 
at present to discuss is the change of culture which im- 
proved implements have effected, and are likely to effect 
under steam. In other words, what is to be the general 
construction of steam culture implements ? 

That class of implements which have effected the greatest 
improvement of late are scarifiers, cultivators, grubbers, 
&e. &e.—implements which loosen the soil without invert- 
ing it. There is now a great varicty of them constructed 
in various ways to suit different soils and purposes. They 
obviously trace their origin to the old drag harrow, being 
improvements on that once useful implement. 

The purposes for which they are used are, the autumn 
clearing of stubbles, the spring cultivation of lands for 
root crops, and summer fallows. 

Over a large area of England an early harvest and fine 
autumn give rise to the growth of weeds after the removal 


an opportunity for successful cultivation ; hence the varied 


which requires to be studied in detail before its rationale 
is mechanically understood, so as to be able to bring it 
under the power of steam. A common plan of operation, 
for example, is to scarify in the direction of the ridges, or 
longitudinally, and broad share transversely, or vice versa, 


The common harrow is then yoked, followed by the clod- 


to the surface, they are then collected into rows by a horse 
rake, and removed in carts. The land thus cleancd is then 
ploughed to the depth of from nine to fourteen inches, and 
in this state, technically termed the “ winter furrow,” left 
to be mellowed or disintegrated by the alternations of 
frost and rain. 

In spring the scarifier is again yoked, and the soil 
loosened to the depth of the winter furrow, leaving the fine 
mould made by the frost for a seed bed, and the land in the 
best mechanical state of sub-division for acration and vege- 
tation. 

The leaving of the fine mould for a seed bed is an impor- 
tant mechanical desideratum, as it enables the agriculturist 
to grow root crops on clayey lands where they could not 
formerly be grown under the old system of culture prior to 
the use of the scarificr. ‘The difference in the mechanical 
sub-division of the land by frost, and that effected by the 


It | 


of crops; but while they do so they also afford the farmer | 


class of implements invented for the comparatively modern | 
practice of cleaning stubble lands at this season—a practice | 


loosening the soil to the depth of from three to six inches, | 


crusher where necessary ; and after the weeds are brought | 


{home and colonial. In constitution the 





| necring talent before it is properly occupied. 

One of the most inviting fields for its labours is obvious] 
|our own East Indian empire, as we formerly chuiowed, 
| owing to the redundaney of labour, water, and every re- 
| quisite required; and here we hope the Kast India Com- 
| pany and the native princes will joinits standard, and that 
| prompt and effective steps will be taken to organise the 
| hecessary machinery required to carry out the grand objects 
| it has in view. 

Being non-resident, THE Corron SturpPLy AssocratTIon 

must remember that the success of our agricultural societies 
| is mainly attributable co their itinerant character, and the 
| encouragement they give to provincial societies, and, conse- 
quently that the first step it ought to take should be to esta- 
blish along the different railways and navigable rivers in 
| India, PROVINCIAL SOCIETIES, each society having an en- 
| gineer, well acquainted with the construction of irrigation 
| works, with soils adapted tor the growth of cotton, sugar, &c., 
| the most improved implements and machinery for the culti- 
| vation of the soil, and the preparation of cotton and other 

crops for export, and also the best kinds of seeds for differ- 
| ent localities, so as to be able to make the society at once 
| practically useful in its operation. Steam ought at once to 
| be brought to bear upon the cultivation of the soil—the 
| working of cotton-cleaning machinery, and all other ma- 
| chinery used upon the farm; and the transport of the 
| cotton and other products to railway stations and markets, 
| And the Home Association will require not to limit its en- 
couragement to the growth of cotton; for to be successful 
| in growing cotton, the Hindoo farmer must also be success- 
fulin the growth of all the other products of his farm. 
Agricultural shows would form part of the provincial socie- 
ties’ means for stimulating progress, at which exhibitions, 
prizes for the best quality of cotton grown, &ec. &c., would 
be given, analogous to what takes place at the agricultural 
socicties’ mectings at home. 

Again, the duty of each engineer would be to start Irrt- 
GATION CoMPANIEs, Steam Culture Companics, Imple- 
ment Companies, and Endless Railway and ‘Transport 
Companies, in his provinee, thus calling into action a 
large force of hydraulic, agricultural, and mechanical engi- 
neers to carry into practical operation the object of the 
association. As we formerly said, Hindoo farmers pay for 
water to their crops as we pay for guano, so that irrigation 
companies would find a ready market for all the water 
they could supply. Steam-culture, and the other compa- 
nies, Would also soon find ample returns for their capital, 
while the working of the whole, if properly organised, 
| would increase railway traffic, thus encouraging the forma- 
| tion of new lines throughout the length and breadth of our 
| Eastern Empire, calling into existence new provincial so- 
| cieties as they advanced—the different branches of engi- 
| heering progressing together with the progress of science 
| generally. 
| ‘This is just what England and India require to promote 
| their general prosperity. Between two and three millions 
of our population at present are at the mercy of cholera 


artificial means of ploughing, harrowing, and rolling, is so | and slave labour, the vicissitudes of an American climate, 
great as to deserve special notice, lest any of our readers | the depredations of the myriads of insects which infest the 


should hastily be led to conclude that the force of steam | 
could produce similar effects to that of frost, for the practical | 
result is simply this, the latter or frost-made mould does | 
not bind together and consolidate, does not bake in the sun | 
after a heavy fall of rain, but remains loose and friable in a 
fine mechanically sub-divided state; whereas the former or 


quiring to be ploughed, harrowed, and rolled again and 
again, after the weather sets in fine. 

In summer fallows and cultivation the scarifier is not 
much used. The implements employed at this season in 
cultivating lands after spring tares, clover, &c., are the 
plough furnished with a skim coulter before the common 
coulter, and a trenching and sub-soil plough behind, fol- 
lowed by harrows, rollers, cloderushers, land compressors, 
&e. &e.—implements whose operations differ widely on 
different qualities of soils, all of them necessary, and merit- 
ing the most careful investigation of those who contemplate 
their being actuated by steam power instead of that of 
horses, as at present. ' 

The grand question arising out of these remarks is the 
principle of mechanism on which steam culture implements 
ought to be constructed—a question which cannot be suc- 
cessfully investigated without a thorough knowledge of the 
cultivation of different kinds and conditions of soils, and 
the peculiar wants of different kinds of crops. Nothing can 
be further from, or more’ at variance with, engineering 
science at the present period of its history than the absence 
of such a knowledge, for the improved agriculture of 
Britain and her immense colonies, including her East 
Indian empire, hold out at present a broader and far more 
panteng field to mechanical progress than all the other 

ranches of industry put together. ‘To advance proof in 

support of this would be superfiuous, and yet how many do 
| we find who appear to overlook its magnitude and im- 





artificially disintegrated land consolidates after rain, Te: | 


cotton plant, frosts late in April killing young plants, 
rains in May, June, and July, followed by severe drought, 
first inundating bottom lands, and then burning them up 
under a scorching sun, Xc. &c. In short, no crop grown 
|in the Union is so liable to casualties as cotton—planters 
| never fecling themselves safe until it is harvested, and all 
under cover ; and yet, hitherto, England—OLb ENGLAND! 
| —has been dependent on such an uncertainty for her princi- 
| pal supply of this article, without bestirring herself to take 
jany active steps to avert the calamity which has been 
| hanging over her head; but with such improvements in 
India as that which have just been mentioned in the pre- 

ceding paragraph, she would be very differently situated. 
And the result of such improvements would not only be 
an increase in the supply of raw cotton from India, but also 
an increased demand for cotton manufactures by her in 
return, thus giving full employment to our mills and manu- 
factorics. The one is just as much wanted for the prospe- 
rity of England as is the other for the comfort and hap- 
piness of India, and all that is required to enjoy the realisa- 
tion of both is the carrying successfully into effect the 
grand object we have thus imperfectly brought before our 
readers; for we believe there is no race under the sun that 
will prove more thankful for regular employment than the 
i labouring population of Hindustan. And when we take 
into consideration their immense numbers and wretched 
| social state on the one hand, and the quantity of cotton 
| goods they would annually consume if properly clothed on 
| the other, we hope all interested in the manufacture and 
| commerce of cotton in this country, and in its growth in 
| India, will at once perceive the soundness of the conclusion 

| at which we have arrived. 

The growth of cotton requires a large number of hands, 
| and the teeming population of India is not the least pro- 
| mising inducement to England to view her as — 
from 





| portance, and even connexion with their own interest and | ¢he earliest attention of all parties interested. 
meyer Y Of course the question of mechanism must, | the expensivencss of slave labour in the UNITED STATES, 
| ike all other questions of the kind, be settled at the bar of | planters complain that they have frequently little more 
| experiment ; and from the great diversity of soil and cir-| than the wages of an overseer—an office which they 
cumstance, great caution is necessary to avoid drawing | not unseldom perform, and on the abolition of the slave 
"ageing conclusions from experimental inquiry. We} trade and slavery, in our West Indian colonies, and the 





ave now several steam culture implements at work, and | harriers thrown in the way of preventing a regular supply 
| therefore to this inquiry we shall return. | of tree negro labour, a great many cotton and sugar planta- 
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tions were left unoccupied, but in our East Indian Empire 
a redundancy of labour can be had in every province for 
the growth of cotton, sugar, &c. 

At present we have briefly endeavoured to lay before 
our readers the claims which THE Corron SupPLy Asso- 
CIATION, if properly organised, has upon the support, and 
the promising field which our East India empire holds out 
for the profitable employment of both, there being between 
England and India a reciprocity of interests existing in 
every case. In Britain there are upwards of two hundred 
local agricultural societies, all actively engaged in a similar 
work to what the above AssOcIATION proposes entering 
upon, but how many local societies may be required in 
India to carry out the necessary improvements is a question 
which must be left for Time to solve. The grand question 
itself is obviously an engineering one, and we hope master 
minds will not be wanting for its solution. We have 
scarcely mentioned any of the political grievances or statu- 
tory support which may be necessary for the healthy ope- 
ration of the association, because we are confident such 
may be safely left in the hands of the British Parliament 
and the Government of India, for as soon as they see a 
proper system organised they will support it. Neither have 
we said anything about the commercial question; for if we 
grow plenty of the finest cotton the world produces (and 
this is what India can do), Englishmen will be found both 
to buy and sell it. The less, therefore, the Association takes 
up its time with political and commercial questions, so much 
the greater the support it will receive to extend to India 
are those blessings which the progress of mechanical science 
capable of conferring upon her, elevating her degraded 
millions to a level worthy the rank of her Majesty's loyal 
subjects, 


REVIEWS. 





Rijle Practice. By Lieut.-Col. Joan Jacon, C.B., of the Bombay 
Artillery. London: Smith, Elder, and Co. 

IN noticing Major Crawford’s scheme for converting the 

soldiers of the Indian army into mechanics, we, last week, 

took occasion to suggest the expediency of engineers re- 

turning the compliment, by directing their attention to the 

warlike resources of their craft. 

Although we have our own opinion as to which of the 
two professions would gain most by such an interchange 
of functions, we entertain a wholesome respect for the ne 
sulor ultra crepidam principle as that by which the welfare 
of the community is most effectually subscrved. The same 
system of divided labour which has given such impetus to 
all the arts which distinguish modern civilisation, has 
caused the defence and protection of the commonweal to be 
confided to a standing army, whose sole occupation, in time 
of peace, is to train itself in the use of arms, and in the 
various evolutions required for the efficient manoeuvring of 
large bodies of men acting in concert. The selection of his 
arms, and, to a certain limited extent, the details of their 
construction, and the mode of manufacturing them, must 
be determined by the soldier himself; but he cannot, with- 
out detriment to his special sphere of usefulness, undertake 
to manufacture them ; or to originate improvements which 
imply the technical skill of the mechanist. The division 
of labour assigns to the soldier the duty of perfecting him- 
self in the use of arms, and to the armourer or mechanist 
the task of constructing them. ‘The disadvantage of this 
otherwise efficient arrangement is, that there is no provi- 
sion for filling up the hiatus which naturally separates two 
departments so dissimilar in their habits and modes of 
thinking, as those devoted to the wielding of arms in ac- 
tual conflict with an enemy, and their peaceful fabrication 
in the workshop. ‘The want of some intermedial fune- 
tionary to bring the conterminous departments into more 
intimate relations with each other has hitherto been 
mainly the occasion of the disparity in the development of 
the mechanical arts as applied to manufacturing and to 
military purposes. 

As civilians we have no wish to dictate to military men 
how they ought to conduct their business ; provided they 
win our battles, we are content to leave the manner and 
method of doing it entirely at their own disposal, and we 
are prepared to supply them with whatever money or mu- 
nitions they may require, provided they only tell us what 
they want, and leave the details of their fabrication to our 
discretion. 

Unfortunately our military authorities have always la- 
boured under an impression that civilians were incapable 
of appreciating the requirements of the soldier in the con- 
struction of his arms, and unfit to be trusted with the duty 
of manufacturing them. Whenever a new idea has by 
dint of perseverance been forced upon their attention, it 
has been made the nucleus of a system of regulations and 
precedents, which stereotype it beyond the reach of further 
improvement. Extensive piles of brick and mortar, in the 
shape of Government manufactories, and a staff of officials 
sworn to resist innovations, entomb that idea as effectively 
as the pyramids hide the buried Pharoahs. Were the con- 
struction and manufacture of arms left open to the healthy 
stimulus of competition, as ste#m-engines and power-looms 
have always been, there cannot be a doubt that they would 
have participated in the same course of progressive im- 
provement which has distinguished every other branch of 
mechanical science. And, from the magnitude of the in- 
terests at stake, instead of being behind the age, the con- 
dition of our implements of warfare would, in all proba- 
bility, have been, as they always ought to be, the best 
criterion of the mechanical skill which we possess at the 
time. 

What mechanical skill can do in the construction of fire- 
arms, when allowed full scope for its development, Mr. 
Whitworth has recently shown, by beating the best ball 
practice of the Government rifle with one of his own con- 
struction, by which he succeeded in hitting the target ten 
times at 800 yards, with a mean radial deviation from the 
central point (or bull’s-eye) of one foot. The Enfield rifle, 
at the same distance, ms 4 with the same number of shots, 
showed a mean radial deviation of 4°11 feet.- At 1,400 
yards, the mean deviation by Mr. Whitworth’s rifle was 





only 4°62 feet, while the Enfield at that distance failed to 


| hit the target at all. 


The success achieved by Mr. Whitworth is purely attri- 
butable to the superior mechanical precision in the construe- 
tion of his rifle, and we venture to assert that no mere gun- 
smith could have accomplished it. In shooting at a mark 
the size of a man, at the distance of a mile, or from the 
Mansion House to Temple-bar, it will be evident that 
the perfection of the mechanism which can ensure any- 
thing like a certainty in the result must be wonderfal 
indeed! At this distance, or rather more (1,800 yards), 
Mr. Whitworth’s rifle has a mean radial deviation of 11°62 
feet, so that even at the distance of a mile, an object the 
size of a man may, with further improvements, be reckoned 
within the certain range of such an arm. 

Mr. Whitworth’s improvements are simply extensions of 
the principles which have long been in use in the construc- 
tion of rifled fire-arms. There is nothing, strictly speaking, 
new in the principles involved ; but they have been applied 
in a more effective form, and with a precision of workman- 
ship which, probably, no other mechanician but himself 
could have attained. We look upon this characteristic of 
Mr. Whitworth’s rifle as one of the most valuable and im- 
portant; because, while mere improvements in the form 
and arrangements of parts can be copied with facility by 
ordinary workmen, the mechanical precision of the work- 
manship can only be imitated by a nation as skilled as 
ourselves. It would be a hopeless task for Russia to 
pirate the Whitworth rifle, and turn it against us in any 
future war. Even brother Jonathan will tind himself out- 
witted for once, or we are much mistaken. 

The improvements which form the subject of the pam- 
phlet by Colonel Jacob, are of a very different character 
from those which we have just mentioned, being essentially 
dependent upon the arrangement of parts, and not requiring 
great accuracy in the workmanship. 

Being himself a skilful amateur mechanic, Colonel Jacob 
has, during the last twenty-five years, devoted himself to the 
task of improving the rifle in use in the army. Without 
any encouragement from Government he has carried on, at 
his own cost, an expensive series of experiments, on a 
scale probably unequalled even by the public authorities 
elsewhere. The results of these experiments have from 
time to time been communicated to Government for the 
benefit of the service, and been, in common with other use- 
ful suggestions contributed by patriotic amateurs, either 
quictly ignored, or so perverted by the reports of the com- 
mittee of the “ Cireumlocution Office,” as to be allowed to 
lapse into the category of impracticable projects. ‘The 
fact, however, remains, and will not be ignored. The 
author explicitly states :— 

I have prepared a pattern rifle for the army (specimens of which 
have been given to Government), lighter, far more handy and con- 
venient every way, than the rifles hitherto in use, of 24-gauge bore 
only (that is, the spherical ball of which weighs twenty-four to the 
pound), with which a tolerably good shot can certainly strike an ob- 
ject the size of a man, once out of three times, at a thousand yards 
distance, and of which the full effective range is about 2,000 yards, 
the ball still flying, at that range, with deadly velocity. 

At the time these experiments were commenced the 
poly-grooved rifle was still in use, and was just beginning 
to give way to the two-grooved, which was the form at 
that time in use in the army rifles. In experimenting with 
the two-grooved rifle and spherical ball with a raised belt 
or zone made to fit the grooves, Colonel Jacob found that 
unless the ball was made to fit tightly into the grooves it 
had a tendency to roll in the direction of the grooves, so as 
to nullify the effect of rifling the barrel. On the other hand, 
when the ball was made to fit tightly, the difficulty of load- 
ing with sufficient rapidity became a serious evil. To ob- 
viate these defects, Colonel Jacob tried a rifle with four 
grooves, and a ball with two bands, crossing each other at 
right angles. By this arrangement it was found that, 
when the ball was made to fit so loosely as to allow of its 
being rammed almost with the same facility as a smooth 
bore, the hold of the four grooves was still sufficient to 
ensure the ball following the sweep of the grooves exactly. 
This form of ball and rifle having been found a consider- 
able improvement on the two-grooved and poly-grooved 
rifles, was in turn superseded by a conical ball of the form 
shown in Fig 1. Excellent practice was made with 
this ball, at ranges of from 600 to 800 yards, and with a 
charge of only two drachms of powder. 

Col. Jacobs’ experiments had arrived at this stage of deve- 
lopment when the Minié ball appeared. The original 
Minié ball and iron eup is shown in Fig. 2. After a long 
and patient trial of the Minié ball, under the most favour- 
able circumstances, it was found to be in every way inferior 
to the conical ball, Fig. 1; and, besides, liable to the serious 
disadvantage of having the iron cup blown through the ball, 
the resulting tube of lead not unfrequently remaining im- 
moveably fixed in the barrel. Although the Minie ball 
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turned out in practice to be inferior to the conical ball, it 
was the means of suggesting the expansive principle, and 
lead the way to further improvements. 

Of these, the ball, Fig. 3, was the most promising. It 
was made with four projections to fit the grooves, so that 
its hold on the rifle was not dependent on expansion only, 
the conical forepart diminishing the resistance in passing 
through the air, while the hole in the hinder part was 
reduced in depth, so as to avoid the chance of its being 
blown into a tube. 

Fig. No. 4 was then tried, and appeared to have some 
advantage over No. 1; the conical hellow at the back 





affording sufficient expansion to close all windage when 
the piece was fired, while the hold on the grooves of the 
gun was so great, even with the ball quite loose, that it 
was found that the twist of the rifle could be increased to 
any extent required without the least danger of what is 
technically called “stripping;” that is of the ball being 
driven through the barrel without following the sweep of 
the grooves. The rifles were therefore made with the 
—_ taking one whole turn in thirty-six inches of 
ength. 





The shape of the ball being found to have such great 
influence on the resistance of the air to its flight, and the 
twist of the rifles being found of full power to keep the 
point of the ball foremost with unerring certainty, even in 
the longest ranges, the form of the ball was still further 
studied, till that of Fig. No. 5 was finally adopted; and 
this shape, after hundreds of thousands of trials, proved to 
be quite perfect. 

Fig. 6 shows this latest form of ball without the hollow 
fillet at the end, and provided with a percussion copper 
tube, primed at the point with detonating powder, and the 
remainder filled with fine-grained gunpowder. ‘The advan- 
tage of this arrangement is, that the rotary motion of the 
ball derived from the rapid twist of the grooves insures the 
flight of the ball with the conical end foremost, the point of 
the copper tube is thus the first to strike the object fired at, 
while the comparatively slow combustion of the gunpowder 
allows the shell to penetrate deeply before bursting. 
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With a charge of powder one-fifteenth of the weight of 
the ball a good shot could, at the distance of 1,000 yards, 
put nearly every ball into a circle of four feet radius, but 
when the charge of powder was increased beyond this limit 
to the extent of one-cighth of the weight of the ball, it was 
found that the pressure of the exploded gunpowder changed 
the form of the ball so much as to cause it to lose the advan-: 
tage it previously possessed in its adaption to meet the least 
resistance while passing through the air. Balls of the form 
of Fig. 6, when inserted in the barrel, came out in a form 
resembling the annexed sketch in Fig. 7, 
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Fig. 8. 


The problem of constructing balls capable of sustaining 
the pressure of large charges of gunpowder, was solved by 














forming the conical fore part of the ball of zine, or iron, ina 
separate piece, and then casting the cylindrical portion of 
lead round the iron point while in the mould, shown in 
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Figs. 8 and 9. With balls so constructed, and with in- 
creased charges of powder, Colonel Jacob was able to obtain 
effective ranges of 2,000 and even 2,500 yards, the balls 
even at that distance retaining a sufficient amount of their 
initial velocity to explode the shells, and penctrate sun- 
dried bricks to the depth of three inches. 

The author gives what appears to be a satisfactory ex- 
planation of the statement that in the Enfield rifle practice 
the twist of the rifle grooves tends to throw the balls to 
the right or left, according as a right-handed or left-handed 
screw may be employed :— 

The real facts of the case seem to be these: considering the person 
of the rifleman as a cylindrical column, the recoil of a gun fired from 
the right shoulder is a force acting at a distance from the axis of that 
column, and therefore tending not only to drive it back, but to run 
it round on itsaxis. The muzzle of the gun, therefore, must receive 
acertain degree of motion to the right hand when fired. It was 
found in many thousand trials, that on a calm day, the balls of the 
guns which recoiled with the greatest force, fired from the right 
shoulder, always deviated to the right hand, this deviation amount- 
ing to about twenty feet at 800 yards. 

That the cause of this is correctly assigned is proved by the fact 
that the same gun fired from the //t shoulder threw the ball to the 
left. 

For rifled cannon Col, Jacob proposes the use of shot 
similar to those already described with conical iron points, 
the cost of the lead ends being redaced as much as possible 
by making the dove-tailed tenon of the iron larger in pro- 
portion. 

What may one day be done in this direction may be 
gathered from the author’s anticipations, which we imagine 
ought to have some weight :— 

Judging from experiments made, as an old artillery officer as well 
as rifleman and practical mechanic, 1 am deliberately of opinion that 
a four-grooved rifled iron gun, of a bore of four inches in diameter, 
weighing not less than twenty-four hundredweight, could be made 
to throw shot to a distance of ten miles and more with force and 
accuracy ! 

In the Appendix to the third edition of Col. Jacob's 
pamphlet on Kifle Practice, there are several interesting 
reports of the results of experiments made in blowing-up 
ammunition wagons with the explosive rifle shells, at 
ranges varying from 1,200 yards up to 1,800 yards. At 
this last distance the box containing the powder consisted 
of two boards one inch and a quarter thick, and ten feet 
square, put together with a space of one inch between 
their surfaces, this space was filled with gunpowder, and 
was found to contain a charge of about five hundred pounds, 
This box was successfully exploded at the distance of a 
full mile (1,800 yards) by the twenty-first shot from Col. 
Jacob's rifle, fired from the shoulder. 

With the means at his disposal Col. Jacob has certainly 
effected more than any other military officer has yet done 
in improving the most important arm of modern warfare. 
It is true that the results recently obtained by Mr. Whit- 
worth evince a higher degree of accuracy in firing at all 
ranges up to 1,800 yards, and that the power of penctration 
is also considerably greater, but it yet remains to be seen 
whether in the facility of loading, and in original cost of 
construction, Col. Jacob may not have the advantage. 
Certain we are that no one will be more pleased to hear of 
Mr. Whitworth’s improved rifle than the talented author 
of the “ Rifle Practice.” 


Facts and Fallacies of the Sewerage System of London, and other 
large Towns, with Plans, Elevations, and Sections, By Jasrer 
W. Rogers, Esq., C.E. 

Mr. KoGers has just brought us under fresh obligations to 
his pen. For some twelve years past the sewage question 
has been under his investigation, and few have handled it 
with greater discrimination and talent. The pestilential 
character of the present system (which is illustrated with 
plans, clevations and sections) is set forth with a perspicuity 
which carrics conviction to the reader’s mind, and the 
means of remedy proposed, similarly illustrated, are given 
in detail with clearness, though wanting in some respects. 

Mr. Rogers proposes separating the refuse water of the 
kitchen from that of the water closet—the latter being con- 
veyed in iron piping to filtration works near the river, 
where the whole is filtrated upwards through a bed of peat 
charcoal, on the plan suggested by Prince Albert—the 
solid matter collecting in the bottom of the filter being, by 
means of an Archimedian screw working in a cylinder, re- 
moved to the upper part of the building, where it is inter- 
mixed with peat charcoal which deodorises it, rendering it 
fit for transport in bags, the serew and intermixing ma- 
chine being actuated by a steam engine, 

Ile also proposes “ dry tunnels” in all new streets, in 
place of the present sewers, and through them and the 
present large sewers he suggests that the sewage, water, 
and gas pipes, and also electric wires, &c., shall pass. 

Unfortunately, peat charcoal would not remove all the 
pestilence-breeding matter from the refuse of water closets, 
and we fear that, even granting the “ million of millions of 
little scavengers” (rats) were a sufficient “safeguard”’ for 
the purity of kitchen slops, &e., which is doubtful, that 
this part of the scheme is wanting, for we wish to get rid 
of the “ vermin” while our farmers require the slops (their 
food) for manure. But, although defective on these two 
points, the general proposition, nevertheless, has greater 
merits than we presume even Mr. Rogers himself contem- 
plates, for (1) the proposal of “dry tunnels” is unquestion- 
ably sound in principle ; (2) so is that of conveying sewage 
in iron pipes, placing them with water and gas pipes, Xe. 
&c., in sueh tunnels, while many of our large sewers 
may be converted into them; (3) again, rain water from 
streets may be filtered through peat charcoal, and conveyed 
to the river; and (4) sewage, after being sent to the 
country, may be properly filtered through peat charcoal, 
and the liquid applied to various kinds of crops in dry 
weather—crops which would not permit of its application 
in its natural state. There cannot be a doubt that even- 
tually our sandy and porous soils will consume the principal 
amount of our town sewage on the liquid plan of applica- 
tion, and all the peat charcoal used in the process would 
rove an invaluable manure to such soils, in whatever way 
it was applied. His pamphlet merits a careful perusal, arid 


we have pleasure in recommending it to the timely notice 
of our readers, 
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COMPOSITION AND PRODUCTS OF THE CASSAVA-ROOT (THE 

MANIOC, OR JATROPHA-MANIHOT OF LIN.) 
By M. Paren.' 
AccorpInG to Bassingault there are two varieties of this plant, 
but M. Goudot, a distinguished botanist, could not establish 
distinct differences in their nature so as to class them into two 
species. These varieties are named in Southern America yuca 
dulce (sweet yuca), and yuca brava (bad or wicked yuca)—the 
latter owes its name to its poisonous properties. It has been 
long known that the active poisonous principle in it is very 
volatile, or alterable by heat, for serious accidents have happened 
to animals who have eaten the roots when raw. In an instant 
flies drop down dead from sucking the juice: but if the pulp is 
submitted toa slight cooking or roasting, men as well as animals 
can consume it with impunity, and it forms one of the most 
precious and abundant of feculent fuod resources for hot coun- 
tries. 

The preparation of the foods derived from these roots is very 
simple. ‘lhe roots are coarsely divided by mneans of a sort of 
rasp, formed by setting sharp fragments of pebbles in a piece 
of wood, and the juice allowed to flow from the pulp, placed 
upon a filter made of bark; is afterwards heated in an earthen 
pan till it becomes slightly roasted on the surface in contact 
with the pan. This is the casava-bread, the principal natural 
nourishment of the country. 

The small quantity of starchy matter which deposits from the 
juice is generally agglomerated together in a granulated form, 
by driving off its moisture upon hot plates, and is classed into 
many sorts of grains by means of graduated sieves. It is intro- 
duced in commerce into Europe under the name of tapioca— 
one of these starchy substances free from odour and disagree- 
able taste. The method above described for preparing the 
tapioca has been followed, no doubt, with a view to destroy or 
drive off the poisonous principle in the juice. 

The tuberous roots of the manioc, either in a fresh state or 
after stceping six hours or so in water to moisten them if they 
are dry, were easily deprived of their cuticle, which, among 
other things, contains, when dry, 0°812 nitrogen, also a fatty 
substance and silica. 

To ascertain to what is due the poisonous matters in the raw 
root, experiments were made, and by distilling the reots and 
condensing the watery vapour, hydrocyanic acid (prussic acid) 
was obtained, which, although in small quantity, may be the 
cause of their poisonous properties. The quantity was estimated, 
and was found to be 0004 per cent.; but it is probable that 
the roots of the poisonous variety, if examined when fresh, 
would be found to yield a much larger quantity. No other 
poisonous substance has been noticed in the volatile products 
from the pulp of the manioc. 

The tubers, which were examined, principally with a view to 
determine their value in producing amylaceous matter, gave 
the following results :—Water, 63°21 per cent., and dry matter, 
36°79. This dry matter yielded 21-00 per cent. of fecula, 6:05 
of fecula and dextrine transformed into glucose or sugary mat- 
ter by sulphuric acid, besides other substances of no value. 
Another specimen yielded 32°35 per cent. dry matter, which 
gave 23°10 amylaceous fecula, and 5°53 of sugary matters. 

On seeing the considerable amount of starchy matters which 
those roots contain, one would think that the direct extraction 
of this immediate principle, by means of machines perfected in 
France to extract the starch from potatoes, would permit them 
to be used for other purposes than in making Casava-bread and 
tapioca ; for the starch, well washed and dried, would not retain 
any of the poisoning principles and would be applicable to the 
different purposes fur which such substances are employed. 

The preparation of alcohol by converting the starch into sugar 
by diastase or by means of sulphuric acid would be still more 
advantageous. In following this process 9°8 per cent. of pure 
alcohol was obtained from 100 parts of the normal tubers. 
The starch need not be extracted first, it becomes converted into 
saccharine matter in the pulp, and this, after its treatment by 
diastase (malt) can serve for the food of animals, for in passing 
through the distillation process the temperature is sufficient to 
evaporate the poisonous principles. The alconol, which will 
retain a notable quantity of hydrocyanic acid, can be purified 
from it without much difficulty by means of a rectifying appa- 
ratus which eliminates the more volatile products from the less 
volatile, as the alcohol. 








UPON THE ESTIMATION OF BORIC ACID. 
By M. Sraomeyer.* 


Tue boric acid is first combined with potash, and an excess of 
pure hydrofluoric acid added, and the whole evaporated to 
dryness in a platinum capsule. It is necessary to add sufficient 
hydrofluoric acid in order that the vapours disengaged during 
the evaporation may redden litmus paper. The gelatinous 
precipitate of fluoboride of potassium K Fl, Bo Fl’, which forms 
at first, is dissolved by the heat, and deposits again during the 
evaporation in small hard crystalz, The dry saline mass is 
digested at the ordinary temperature with a solution of acetate 
of potash coutaining twenty per cent. of the salt. This solution 
dissolves the fluoride, hydrofluoride, chloride, nitrate and phos- 
phate of potash, and even a little sulphate of potash. The 
iiuoborate, however, is perfectly insoluble. The salts of soda 
dissolve equally with the potash salts, but less easily. In regard 
to other bases which may be in combination with the boric acid, 
it is necessaay to separate them before hand, by either boiling 
or calcining the compounds with carbonate of potash. 

The fluoborate, after some hours of digesting in the solution 
of acetate of potash, is gathered upon a previously weighed filter 
washed with a solution of acetate of potash, and finally with 
alcohol of the strength of eighty-four per cent. It is afterwards 
dried at a temperature of 212° Fahrenheit, and weighed as the 
tluoborate of potassium —a dense salt reduced into asmall bulk. 





RESULTS OBTAINED AT THE ORPHAN AND FOUNDLING HOs- 
PITAL, PARIS, UPON EMPLOYING AMYLENE AS AN 
ANESTHETIC AGENT, 

Br M. Grravpry.3 

Arter the trials made in a London hospital by Mr. John Snow, 

under the control of the surgeons of the establishment, I con- 

sidered myself at liberty to use this new agent in a case where it 
was necessary to produce anesthetic action, and towards the end of 

January and since | have employed it instead of chloroform 

upon twenty-five children, of different ages; and from the obser- 

vations I have made I am able to arrive at the following deduc- 
tions :—First, amylene is respired more easily, with more tran- 
quillity, and with less effort than chloroform; secondly, the 
anesthetic action is produced more rapidly ; thirdly the anes- 
thetic sleep is more calm, more natural, and without stertorous 
breathing; fourthly, the patient returns quickly into the normal 

1 Comptes Rendus, v. 410, p. 401. 

2 Annalen der Chemie and Pharmacie, y. J00, p, 52 (new senes), vy. 24. 

% Comtes Rendus, vy. 44 p. 482, 





state; fifthly, the inhalation of amylene does not provoke 
nausea, vomiting, or determination of blood to the head; 
sixthly, the patients do not suffer at all, and after the 
action recover their gaiety. If, by after experience, what I have 
hitherto observed is not contradicted, amylene will replace 
chloroform with much advantage. 

[By distilling potato oil, known as fousel oil, or oil of 
grain spirits, with anhydrous phosphoric acid, a volatile, 
colourless, oily liquid is obtained of the composition C,, H,,. 
Its properties are distinct in every respect from the original 
oil, the odour of which, at first agreeable, soon becomes 
rank and nauseous, and the respiration of its vapour 
occasions spasmodic pains in the chest, with coughing and 
vomiting. This is amylene, and it has a peculiar aromatic 
agreeable odour, but hitherto it has found no value in a com- 
mercial point of view, and, like chloroform, at the time it was 
discovered by Dr. Simpson, of Edinburgh, to be a superior anes- 
thetic to ether, was more regarded as a chemical curiosity ; 
thousands of such substances have been eliminated in organic 
chemistry, many of which we cannot doubt the ingenuity of 
man will yet discover a means of applying to his wants in many 
different ways,—Eb.] 








OF CRYSTALLISED SULPHOCYANIDE 
OF SILVER. 
By M. Gossmann.* 

OxnE of silver which has been recently precipitated dissolves 
in a solution of sulphocyanide of ammonium, disengaging at the 
same time a portion of the ammonia and forming a double salt 
of sulphocyanide of ammonium and silver which remains in 
solution ; but if ammonia be added to this liquid it becomes 
troubled, and left to itself it soon deposits sharp and colourless 
spangles of sulphocyanide of silver. 


UPON THE FORMATION 





RE-ACTION OF CHLORIDE OF ZINC UPON 
HIPPURIC ACID, 
By M. Gossmayn.* 
WHEN hippuric acid is boiled with a concentrated solution of 
chloride of zinc, this acid resolves itself into two substances, 
namely, benzvic acid and glycocole. 

But when hippuric acid is heated with anhydrous chloride of 
zinc it forms itself into benzonitrile; thirty grains of hippuric 
acid yields from ten to twelve grains of benzonitrile. We 
know also that this last body is produced by the destructive 
distillation of hippuric acid. 

[Benzoate of ammonia, exposed to destructive distillation, 
yields among other products a yellowish volatile oil, with the 
odour of oil of bitter almonds, which is likewise benzonitrile. — 
oD. 
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Grants of Provisional Protection for Six Months. 

139. CHARLES FRrEDERIC Vasserot, Essex-street, Strand, London, “An 
improved paint.”—A communication from Louis Kaercher and Frangois 
Perrin, Marseilles, France.—Petition recorded 17th Junwary, 1857. 

254. CHARLES TowNSEND Hook, Snodland, Kent, ‘“‘ Improvements in the 
— of paper.”—A communication,—Petition recorded 27th 

near, 1857. 

747. Sir Francis CuarLes Know es, Lovell Hill, Berkshire, ‘* Improve- 

— in the manufacture of cast steel.”—Petition recorded 17th Murch, 
857. 

790. WILLIAM Seaton, Chester-place, Regent’s-park, London, “ Improve- 
ments in the construction of the permanent way of railways, and in the 
inachinery or apparatus employed therein.” 

791. WiLLIAM Moxon and Joun Ciayton, Bluepits, Lancashire, and SamugL 
FEARNLEY, Halifax, Yorkshire, ‘‘Certain improvements in looms for 
weaving, which said improvements are particularly applicable in looms for 
weaving carpets and other looped or piled fabrics.” 

792, Tuomas LAWRENCE, Salford, Lancashire, ‘ Certain improvements in 
steam engines,” 

794. HENRY Larone, Liverpool, “ Improvements in tanning.” 

796. SAMUEL HeMMING, Bow, Middlesex, ‘* A new or improved material for 
roofing or other building purposes.” 

798. Gustav JuLivs GuntHER, John-strect, London, “Improvements in 
preparing blocks and stones for building purposes.” 

800. MATTHEW AvUeusTUS CROOKER, New York, United States, ‘‘ Improve- 
ments in paddle wheels.” 

802. Rosert Musnet, Coleford, Gloucestershire, ‘‘ Improvements in the 
manufacture of cast steel.” 

806. Epmunp Hypr, Kingston-upon-Thames, Surrey, ‘‘ Improvements in 
the manufacture of fabrics from products of the husks of cocoa nuts,”— 
Petitions recorded 2st Mareh, 1857. 

808. Louis A, NorManpy, jun., Judd-street, Brunswick-square, London, 
** An improved process for manufacturing iron.”—A communication from 
Leopold d’ Aubréville, Rue de l’Echiqnier, Paris. 

810. THomas NuTTALL, Farnworth, near Manchester, ‘‘ An improvement or 
improvements in machinery for preparing cotton, flax, wool, or other 
fibrous matcrials.” 

812. ELLs RowLanD, Manchester, 
engines.” 

$14. Joun Smirn, Albion-square, South Side, Dalston, London, ‘‘ An im- 
provement in applying steam or other aeriform fluids expansively in 
engines.” 

816. JEAN JosEru Baranowski, Paris, ‘‘An improved method of, and 
apparatuses for, signalling upon railways.” 

818. Marius CHastaGnon, Pouzin Ardéche, France, ‘‘ Improvements in 
tuyers for blast furnaces ”— /’etitious recorded 23rd Mareh, 1857. 

820. JAMES TaNGye and Josern Taney, Birmingham, * A new or improved 
lifting jack.” 

822. Tuomas Youne Haut, Newcastle-upon-Tyne, ‘‘ Improvements in steam 
gauges and water indicators.” 

824. SamveL Fox, Deepear, Sheffield, ‘‘ Improvements in hardening and 
tempering steel wire, and in straightening wire.”—Vcitions recorded 24th 
March, 1857. 

$26. CHARLES FRANCOIS LeoroLp Ovupry, Auteuil, near Paris, ‘‘ Improve- 
ments in the preservation of articles of cast, wrought, rolled and forged 
iron, zine, and other metals or alloys of metals against oxidation from 
humidity and other destructive effects of air and water.” 

828. Tuomas Lawes, Chancery-lane, London, ‘* A machine or apparatus to 
be used in cleansing, purifying, and drying animal and vegetable sub- 
stances,” 

832. Pearson Hitt, Hampstead, London, ‘Improvements in machinery 
for stamping, marking, or printing and arranging papers, letters, and 
other articles.” 

834. Revsen Sims, Bedford, near Leigh, Lancashire, ‘“‘ Improvements in 
machinery or apparatus for cutting hay, straw, and other similar sub- 
stances,” 

836. Joun HENDERSON, Lasswade,+ Midlothian, ‘Improvements in the 
manufacture or production of plain and figured fabrics.” 

838. Ropert CassELs, Glasgow, and Tuomas Morton, Motherwell, Lanark- 
shire, ‘* Improvements in the manufacture of iron.” 

$40. SIMON MARTIN ALLAIRE, Paris, ** Improvements in manufacturing hats, 
caps, and bonnets.”—Pelitions recorded 25th Mureh, 1857. 

842. Jonn RavcLirre, JAMES FEARNEHOUGH, and Joseru Matuer, Eccles, 
Lancashire, ‘‘ Certain improvements in index machines, applicable to 
looms for weaving.” 

844. CHARLES Henry Baker, Angel-court, London, “ Railway passengers 
signal alarum.” 

846. GrorGk Warr, Laurence Pountney-iane, Cannon-street, London, 
“ Improvements in glass furnaces."—A communication. 

S48. JEAN JAQuES CONSTANT BENoIsT, Rue Jerusalem, Brussels, Belgium, 
“A new method of applying marks on paper for postal purposes.” 

850. Josian LatTimgR CLakK, Adelaide-road, Haverstock-hill, London, 
** Improvements in lighting coal mines.” . 
852. James Morris, Albert-square, Clapham-road, Surrey, ‘‘ Certain im- 

provements in connecting the rails of railways.” 

854. Francois Ruatem, Rue de Paris, Belleville, France, “‘ Improvements 
in railway brakes.”—A communication.—/etitions recorded 26th March, 
1857. 

856. ALEXANDER Deton, Rue de I’Echiquier, Paris, “ An improved mould 
for the manufacture of buttons.” ae 


“Certain improvements in steam 


4+ Annalen du Chemie und Pharmacie, S. 100, p. 82 (new series y. 24). 
+ Annalen der Chemie und Pharmacie, v. 100, p. 67 (new series y, 24). 
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857. Epovarp HocusrtettEr, Paris, ‘‘The employment for motive purposes 
of sulphuret of carbon, an agent not hitherto so used.” '—Partly a com- 
munication from Augustus Seyferth, Langens-alza, Prussia. 

858. EDMUND ALEXANDER Srurr, Newton-road, Bayswater, London, “ Im- 
provements in fire-places, chimnies, and stove grates.” 

862. Joun WARD, Glasgow, ‘ Improvements in the manufacture or produc- 
tion of manures or fertilising ag rents.” — Petitions recorded 27th March, 1857. 

864. Davip Thomson, Pimlico, London, ‘‘ Improvements in rotary pumps.” 

966. FERDINAND Jossa, St. Helen’s Colliery, near Bishops Auckland, 
Durham, *‘ Improvements in furnaces and ovens for the prevention of 
smoke and for economy of fuel.” 

868, Ropert RusseL, Manchester, “Improvements in railway turntables.” 
870. Louis ETrENNE DepLANgve, Rue de l'Echiquier Paris, *‘ An improved 
composition for sharpening and setting fine edged cutting instruments.” 
872. JosnpH THURSFIELD, Congleton, Cheshire, ‘‘ An eeenees water-ram 

for raising water.” — Petitions recorded 28th March, 1857 

876. Josep Scort, Glas ow, “Improvements in bottles, and their stop- 
— or closing details.” 

878. JAMES Jaxsox Cv DWORTH, Ashford, Kent, ‘‘ Improvements in locomo- 
tive boiler furnaces.” 

880. RicnarD Hanpiey Tromas, Kidsgrove, Staffordshire, ‘“ Improved 
machinery for converting plastic’ substances into spherical forms or balls.” 
—Petitions recorded 30th March, 1857. 

969. WILLIAM NEVILLE, Jersey, * Improvements in amalgamating certain 
substances for the production of fuel. 

971. Joun Rotruwe.., Enfield, ‘Middlesex, and SAMUEL Dixon Coorgr, 
Westminster, ‘“‘ Improvements in breech-loading fire-arms.” 

973. Joun TaLBoT PiTMAN, Gracechureh-street, ‘London, ** Improvements 
in apparatus called fire escapes.”—A communication. 

975. Henry DEARDEN, Rochdale, Lancashire, ‘‘ Certain improvements in 

wer looms for weaving.” 

977. Epwarb Fincu, Bridge Works, Chepstow, “ An improvement in rail- 
way breaks.” 

979. WituiaM ScLiivan Gate, New York, United States, “Improved 
—_ —s rendering the joints of engines or other machinery steam or 
fluid tight. 

981. FREDERICK Prercy and SAMUEL FLAGG, Belgrave-street, Argyle-square, 
London, ‘‘A portable expanding life and military boat, which is also 
adapted for other purposes.”— Petitions recorded 7th April, 1857. 

985. BensamIN HINGLEY and SAMUEL HinGuey, Cradley, Worcestershire, 
“Improvements in anchors.” 

987. JAMES Bird SPaARKE and ALFRED SPARKE, Thorne- lane Foundry, Nor- 
wich, ‘‘ Improvements in sawing machinery.’ 

989. Epwunp Epwarps and Epwarb Bracue, Thorncliffe and Chapeltown 
Iron Works, near Sheffield, ‘‘ Improvements in machinery or apparatus 
for washing or cleansing mineral and other substances.” 

991. ALFRED VINCENT NeEwrToN, Chancery-lane, London, ‘Improved 
machinery for cultivating land.”—A communication, 

993. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘Improved 

i 'y for facturing coiled springs.”—A communication. 

995. DonaLD BetTuuNE, Cambridge-terrace, Hyde-park, London, “ Improve- 
ments in apparatus for preventing or consuming smoke in chinmnies and 
furnaces.” —/etitions recorded 8th April, 1857. 

$97. Joun HARLAND, Shield-street, Newcastle-upon-Tyne, “ Purifying 
plastic clay used for the making of all kinds of earthenware, and for the 
cheaper and more expeditious manufacture of bricks, tiles, draining pipes, 
and other articles of clay of a similar nature or description.” 

999. JoHN ATHERTON MOLINEAUX, Brighton, ‘‘ Improvements in economis- 
ing heat in locomotive and other high-pressure steam-engines.” 

1001. AveusTUS FREDERICK Kynaston, Osborne-place, Plymouth, ‘Secur- 
ing and disconnecting ships’ boats, and towing cables.” 

1003. Epwin PowLEY ALEXANDER, Lincoln’s-inu-fields, London, “ Improve- 
ments in the manufacture of fulminating powder.”—A communication. 
1005. JosepH PURNELL, John-street West, Barnsbury, London, ‘ Improve- 

ments in apparatus for taking photographic pictures,” 

1007. WiLL1AM CLARK, Chancery-lane, London, ‘‘ An improved instrument 
for indicating the pressure of steam.” — A communication. 

1009. WiLLIAM ARMITAGE and Henry Lra, Farnley, near Leeds, Yorkshire, 
“Certain improvements in the manufacture of iron.” 

1011. Jown Brecu, Shrewsbury, and Jouwn WiLtiAMs, Wellington, Salop, 
* An improved mode of securing the rails of railways in their chairs.” 

1013. Joun Coork Happan, Cannon-row, Westminster, *‘ An improvement 
or improvements in the smelting and refining of iron.—A communication. 
— Petitions recorded 9th April, 1857. 

1015. CnarLes J. BUNKER, New York, United States, “‘ An ‘improved life 
preserver,’ or ‘life preserving shirt or sack.’” 

1017. JAMES MARROW, Sheerness, Kent, ‘‘ Improvements in machinery or 
apparatus for manufacturing bolts, rivets, nuts, and other similar forg- 
ings. 

1019. Joun MatruEws, Hurcott-hill, near Kidderminster, Worcestershire, 
“ A new or improved vat, to be used in the manufacture of paper.” 

1021, SEBASTIEN Diver Lueritier, Paris, ** Certain improvements in 
signals.” 

1023, Josern ENGLAND, Beverley, Yorkshire, ‘‘ Improvements i in machinery 
for washing and wringing woven fabrics and similar articles.” 

1025, Francois Desir Lesarp, Paris, *‘ An improved safety apparatus to be 
applied to the triggers of fire-arms.” 

1027. Tuomas WILTON and Joun HvueceErrt, Eastbourne, Sussex, “‘ An appa- 
ratus for regulating the flow or supply of gas.” 

1029. CHARLEs Sipney Jonns, Barnard’s-inn, Holborn, London, “ Improve- 
ments in preparing pulp for the manufacture of paper.’ 

1031. JosiaH Gimson, Leicester, ‘‘ Improved apparatus for preventing the 
explosion of steam boilers.” — Petit ious vecorded Uth April 1857. 

1033. JEAN Baptiste PascaL, Lyons, France, ‘‘ Improvements in electric 
lamps.” 

1035. Josep Maurice, Regent-street, London, “ Certain improvements in 
the fastenings, fixings, and attachments used for supporting or securing 
artificial teeth in the mouth.” 

1037. Josrrn and Epmunp Rarcuirr, St. Paul’s-square, Birmingham, “‘ An 
improved mode or modes of adjusting chandeliers.” 

1039. WiLt1aAM Epwarb Newton, Chancery-lane, London, ‘‘ Improvements 
in the construction of boats, buoys, floats or other buoyant vessels.”— 
A communication. 

1041. Daxigi ReapinG, Claverdon, Warwickshire, “ An apparatus for ven- 
tilating and increasing the draft in fire-places and flues.” 

1043. Pierre VictoR BEAUMESNIL and CHARLES ERHARD, Paris, | “A new 
and improved system of wheels for railway and other carriages.” 

1045. CHARLES BaRLOw, Chancery-lane, London, ‘‘ Consuming the smoke 
and gases of furnaces, and at the same time furnishing a hot air blast, 
being a smoke and gas consuming hot-air blast furnace.” — A communica- 
tion from Thomas Aldridge, Hudson, Jersey, United States. 

1047. Jonn Ramspotrom, Longsight, near wong a ‘Improvements in 
wrought iron railway chairs, and in h facturing the 
same and other articles. ”_..Pélitions recorded 13¢h. os ‘il, 1857. 

1049. PETER Wicks and Tnomas GoULSTON GHISLIN, Cape of Gond Hope, 
“ Superseding the use of bristles, cocoa fibres, flax. hemp, whalebone, 
&c., to be styled and called an invention for adaptiny and applying the 
fibrous plants of South Africa for the purposes of manufacture. 

1051. Jonn RUBERY, Birmingham, “Improvements in the manufacture of 
umbrella and parasol ribs.” 

1053. RicHARD ARCHIBALD BROOMAN, Fieet-street, London, ‘ Improvements 
in machinery for mixing, solidifying, pressing, and moulding.”—A com- 
munication from M. Ev: 

1055. Ropert KNOwLEs, Manchester, “ Certain imp ts in hinery 
or apparatus for winding yarn.” 

1057. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Tmprovements 
in hinery or apparatus for raising and forcing of fluids.”—A commu- 
nication from Jean Lasserre. 

1059. ALFRED Vincent Newton, Chancery-lane, London, “Improvements 
in carding engines.” — A communication. 

1061. Henry Wi..is, Manchester-street, Gray’s-inn-road, London, “ In- 
proved machinery for supplying air to organs and free reed instruments.” 
— Petitions recorded 14th April, 1857. 

1063. Jounx Coutts, Wellington Lodge, Northumberland, “ An improved 
method of uniting together the parts of all kinds of floating bodies com- 
posed of metallic substances, as well as vessels for containing fluids, 
gases, \c.” 

1065. ALFRED VINCENT NEwTON, Chancery-lane, London, ‘“ Improved appa- 
ratus for taking the measurements of coats and other garmeuts,”—A 
communication from Lyman Derby, New York. 

1067. Bonnet FREDERICK BRUNEL, Hampstead-road, London, “ Improve- 
ments in raising sunken vessels and other submerged structures and 
articles, and in machinery and apparatus employed therein.” 

1069. THOMAS RicHarpson, Newcastle-on-Tyne, and MANNING PRENTICE, 
Stowmarket, ‘ Improvements in the menufacture of manure.” 

1071. Jean Baptiste Levit.et, Paris, “ Improvements in binding account 
and other books.” —Pet itions rec ordul 5th April, 1857. 

1073. Georce Racgoert, Duke-strect, Saint James’, London, “ Improv - 
ments in railway breaks and carriages.”—A communication, 

1075. SauvEL Thomas Crook, Halifax, Yorkshire, “‘ Improvements in the 
mode or method of manufacturing iron retorts, safes, cisterns, oveus, 
boilers, chests, and other similar articles of iron manufacture.” 

1077. Ropert Hixvie, Sabden, Lancashire, “ Tmprovements | in that appa- 
ratus used in calico and other printing known as the sieve.” 

1079. Isaac SHERWOOD and JoskrH Buount Wayne, Birmingham, “ Im- 
provements in certain apparatus to be attached to vehicles for the pur- 
pose of acting as a check upon the drivers or conductors of such vehicles, 
by we gd the number of passengers carried and the distauce each has 
travelled 

1081. Jonxsoy Hanns, Epsom, Surrey, “ Improvements in kilns, and in 
furnaces and flues for withdrawing air and vapours from drying and 
other chambers,” 

















1083. SAMUEL Newinotox, Ridgeway, Ticehurst, Sussex, “Improvements 
in structures for growing and other fruit.” 

1085. WILLIAM Situ, Salisbury-street, Adelphi, London, ‘‘ A smoke con- 
suming furnace.” _A communication from Messrs. Sebille, Bartholomey, 
and Mariotte, Paris and Nantes. 

1087, Groror Scuave, Birmingham, ‘‘ A new or improved manufacture of 
types for printing.’ Petitions recorded 16th April, 1857. 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

1108, CHARLES BaRLow, Chancery-lane, London, ‘A mechanical apparatus 
for regenerating the impulsive force of me! motive power.”— A communi- 
cation from Joseph Commandeur, Lyons, France.— be »posited and recorded 
20th April, 1857. 





Patents on which the Stamp Duty of £50 has been Paid. 

938. James Compr, Belfast.—Dated 24th April, 1854. 

964 Joun Evans, Abbots Langley, Hertfordshire.—Dated 28th April, 1854 

1032, CHARLES BENJAMIN NorMAND, Havre, France.—Dated 8th May, 1854. 

1226. Moses Pootr, Avenue-road, Regent’s-park, London.— A communica- 
tion.—Dated 2nd June, 1854. 

927. Tuomas FrRerMAN Fixcn, Lidbury-street, Worcester.—Dated 22nd 
April, 1854. 

941. JonaTuaN Davipson, Edinburgh.—Dated 24th April, 1854. 

939. W1LLIaM EDWARD Newton, Chancery-lane, London.—A communica- 
tion.— Dated 24th April, 1854. 

1056. Josiau Penton and James Mackay, Chippenham, Wiltshire.—Dated 
12th May, 1854. 

955. Joun Henry Jonson, Lincoln's-inn-fields, London.—A communica- 
tion.—Dated 27th April, 1854. 


Notices to Proceed. 

2972. Luxe Duncan Jackson, Underwood, Nottinghamshire, ‘‘ A pneumatic 
break or apparatus to be attached to railway carriages or trucks for the 
purpose of retarding or stopping the same.”—#ctition recorded 15th 
December, 1856. 

2988. Joun PL att, Oldham, Lancashire, ‘‘ Improvements in mules for spin- 
ning.” —A communication,— Petition recorded 17th December, 1856 
2998. Joun Drarsr, Chiswell-street, Finsbury, Jondon, = improvements 
in apparatus for grating and crushing salt and su 

3003. Jonn Brown, Liverpool, ‘‘ Improvements x the construction of 
ships’ yards. — Petitions recorded 18th December, 1856. 

3011. Jonny MurRvocn, Dundee, Forfar, ‘‘ An improved ship’s-main pump, 
applicable to other purposes ‘also.”—Petition recorded 19th December, 1856. 

3017. Epwarp Loos, Leicester-square, London, ‘ Improvements in the 
manufacture of cement, mortar, concrete, and artificial stone.” -- tition 
recorded Wth December, 1856, 

3028. Tuomas Lyon TuurLow, Baynard’s-park, Surrey, ‘‘ Improvements in 
reaping machines.” 

3034. WiLt1AM Beckett Jounson, Altrincham, Cheshire, ‘ Improvements 
in steam engines aud apparatus connected therewith.” 

3035. Wiliam Smirn, Salisbury-street, Adelphi, London, ‘ Certain im- 
provements in railway rolling stock.”—A communication from J. B. 
Humphreys, Rio de Janerio.— Petitions recorded 22d December, 1856. 

3052 WituiaM MacpHerson, Manchester, ‘Certain improvements in 
machinery for spinning and doubling cotton and other fibrous materials.” 

3054. WILLIAM TayLor, Nottingham, *‘ Improvements in producing various 
ornamental effects upon fabrics, paper, and other surfaces. 

3057. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘* Improvements 
in treating pile and cut pile fabrics, and in the manufacture of certain 
new pile “fabrics."—A communication from Charles Arthur Callou.— 
Petitions recorded 2th December, 1856. 

3081. W Mh LIAM SWAIN, Birmingham, ‘‘ Improvements in heating and venti- 
lating. 

3082. Grorer Rircne, Ponsonby-street, London, “Improvements in the 
manufacture of beds and mattresses.”— Petitions recorded 27th December, 
1856. 

3093. Wituiam Epwarp Newton, Chancery-lane, London, “ Improved 
means of preventing the explosion of steam boilers.”’- A communication 
from M. Edward Scrive, Lille, France,—/etition recorded 30th December, 
1856. 

25. James Harris, Hanwell, Middlesex, “‘ Improvements in obtaining and 
oe motive power.” -- Petition recorded 2nd January, 1857. 

RicuARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improv ements 
“in knitting frames.”—A communication from Mr. Puech.—Velition r- 
Pg moe 6th Javnary, 1857. 

Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘Improvements i in 
” mashinety or apparatus for sewing or uniting and ornamenting fabrics. 
—A communication from Pierre Chevolot, and Jean Frangois Ligney, 
Paris —Petition recorded 9th January, 1857. 

218. CHARLES JAMES Wices, Chester. street, Kennington, Surrey, “ An 
improved apparatus for feeding or supplying steam boilers with water.” 
—Petition recorded 24th January, 1857. 

291. Wint1aM Epwarp NewTon, Chancery-lane, London, ‘ Improvements 
in the manufacture of buttons."—A communication from Jean Felix 
Bapterosses, Paris.—Prtition recorded 31st January, 1857. 

343. Grorck W RIGHT, Sheffield, Yorkshire, ‘‘Improvements in stove 
grates or fire-places."— Petition recorded 6th February, 1857. 

365. Perceval Moses Parsoxs, Duke- street, Adelphi, London, “ Improve- 
ments in the permanent way of railways,"—Petition recorded 7th February, 
1857. 

389. Joun Forrest Watson, St. John’s-square, Clerkenwell, London, “ Im- 
provements in the construction of watches.”— Petition recorded 10th 
February, 1857. 

452. Josern Quick, junior, and ALEXANDER Fraser, Sumner-street, South- 
wark, ‘Improvements in apparatus for regulating the drawing off, and 
the supply of, water and other fluids,”—Vetition recorded 16th February, 
1857. 








459. Joux GoopmAaN, Pall Mall, London, “ Improvements in apparatus for 
holding together letters, music, and other loose sheets.”—A communica- 
tion.--/etition recorded 17th February, 1857. 

503. Isaac ALDERERT, Long-acre, London, “‘A improved shackle for the 
springs of carriages. ”_ Petition recorded 2th Februar ‘4, 1857. 

692. WinuiaAM Henry Bartow, Derby, and JaMEs Samu EL, Great George- 
street, Westminster, ‘ Improvements in cast-iron sleepers for railways.” 
— Petition recorded 9th March, 1857. 

704. Witt1amM Makin, Hollingworth, Cheshire, ‘ Improvements in furnace 
and apparatus for generating steam,.”—J/etition recorded 11th Mereh, 1857, 

747. Sir Fraxcis CuanLes Know es, Lovell Hill, Berkshire, ‘‘ Improve- 
ments in the manufacture of cast steel.” 

754. Wittiam McCuLiocn and Tuomas Kennepy, Kilmarnock, Ayrshire, 
“Improvements in stop-cocks or valves.”—/'etitions recorded 17th March, 
1857. 

758. Tuomas Yarrow, Arbroath, Forfar, “Improvements in locomotive 
steam engines.”—Petition recorded 18th March, 1857. 

759. WituiamM Jounson, Lincoln's-inn-fields, London, ‘* Improvements in 
steam boilers and furnaces, and in apparatus connected therewith.”— 
Partly a communication,—/etitiou recorded 20th March, 1857. 

814. Joun Ssrrn, Albion-square, South Side, Dalston, London, “ An im- 
provement in applying steam or other aeriform fluids expansively in 
engines.” —Petition recorded 23rd March, 1857. 

836. Jonn HENDERSON, Lasswade, Midlothian, “ Improvements in the 
manufacture or production of plain and figured fabrics.” 

838. RKonert CassELs, G lasgow, and Tuomas Morro, | Motherwell, Lanark- 
shire, ‘‘ Improvements in the manufacture of iron.” 

840. Stwon Martin ALLaire, Paris, “ Improvements in manufacturing 
hats, caps, and bonnets,”—Vetitions recorded 25th March, 1857. 

862. Joun Warp, Glasgow, “Improveme nts in the manufacture or produc- 
tion of manures or fertilising agents.”— Petition recorded 27th March, 1857. 

871. Joun JAMES RuSSsELL, Wednesbury, Staffordshire, ** Improv ements in 
the manufacture of metal tubes.”— Petition recorded 28th Murch, 1857. 

877. WitLiaM Cups, jun., Brighton, Sussex, “ Improvements i in the con- 
struction of expansible boxes, cases, and receptacles.” 

881. ArruurR Geanoer, High Holborn, London, ** An improved manufac- 
ture of safety envelope. "— Petitions recorded 30th March, 1857. 

949. WILLIAM SUMNER, Preston, Lancashire, ‘ Improvements in machinery 
or apparatus for preparing, slubbing, and roving fibrous materials,”— 
Petition vecorded 4th April, 1857. 

991. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘“ Improved 
machinery for cultivating land.”—A communication, —J'tition vecorded 
Sth April, 1857. 

1053. RICHARD ARCHIBALD BrooMaN, Fleet-street, London, ‘‘ Improvements 
in machinery for mixing, solidifying, pressing, and moulding.”—A com- 
munication from M. Evrard, 

1061. Henry Wi.us, Manchester-street, Gray’s-inn-road, London, “Tm- 
proved machinery for supplying air to organs and free recd instruments.” 

— Petitions recorded 14th Apri, 1857. 

1069, Tu0oMAS RICHARDSON, Newcastle- on-Tyne, and MANNING PRENTICE, 
Stowmarket, “ Improvements in the manufacture of manure.” — tition 
recorded 15th Apri!, 1857. 


And notice is hereby given, that all persons havi ing an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 


of their objections to such application, at the ce of the Commis- 
sioners, within twenty-one days after the date of the Gazelle (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
24th April, 1857. 
1776, 3d. ; 2076, 1s. Sd. ; 2000, 3d. 2104 3d. 2114 Sd. 2131 28,; 2124, 


7d.; 2145, 1s, 1d. : 2147, 7d.; 2153, 10d. ; 2154, 1s, 4d. ; 2161, 4d. ; 2165, 
Qs. 5d. ; 2166, 7d. ; 2197, 3d. 5 2170, 4d. 32171, Bd. } 2174, Sd. ; 2175, 4s. 10d, 3 
2176, 6d. ; 2178, 4d. ; 2179, 7d. ; 2180, Td.; 2181, 3d.; 2189, 6d. ; 2183, Bd; 
2184, 4d. ; 2185, Bd. ; 2186, 3d. ; 2187, 3d. 3 2188, Bd. ; 2189, Bd; 2190, 9d. : 
; 2193, 3d. ; 2104, 6d. ; 2195, 3d ; 2196, Sd; 2197, 3d.; 2198, 6d. : 
; 2200, 6d. ; 2201, 3d.; 2204. 3d,'; 2906, Sd.'; 2207, Bd. 2208, Bde; 
2211, 3d. ; 2212,’ 3d. ; 2213, Is. 7d. 3. 
; 2218, 5d. ; 2221, Sd.; 2929, 'sd, ; 2293, 5d. ; 2226, 8d. ; 
Sd.; 2238, 3d.; 2240, Sd. '; 2243, 3d,’; 2250, 3d. ; 2289) 3d. ; 
Bd. ; 2364, 3d. ; 2442° 3d. 


* Rpesaeiiies will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 6s, must be remitted by Post-office order, 
warn gee a ble at the Post-office, High Holborn, to Mr, ennett Woodcroft, 
Great Seal Patent Office. 









2298, 6d, ; 2359, 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, §c. 

2365. See Class 2. 

28380. WILLIAM RENNIE, jun., Lagan Foundry, Belfast, ‘Condensing appa- 
ratus of steam engines.”—Dated 10th October, 1856. 

According to this invention the condenser is placed at a considerable 
elevation, say thirty-four feet above the hot well, and the air being 
blown out of the pipes by the steam from the engine, the water from the 
hot well will be made to ascend in the discharge pipe by the pressure of 
the atmosphere to the height of about thirty-three feet. The injection 
cock is now opened, and the injection water flows into the condenser, 
and passes down the discharge pipe; the engine being then started, the 
exhaust steam is at once condensed, and a vacuum formed without the 
aid of an air pump. 

2381. Ropert McConnecn and ALEXANDER Mackenzir, Glasgow, “ Supply- 
ing steam boilers with water, part of which improvements, or modifica- 
tions thereof, are applicable for the transmission of fluids, and the 
indication of fluid levels under pressure.”—Dated 10th October, 1856, 

In feeding steam boilers with water according to this invention, the 
apparatus employed consists of a double cylindrical chamber formed of 
two vessels placed one inside the other, and so as to form an annular 
space between the exterior of the inner chamber, and the interior of the 
outer one. This double chamber is placed on a level somewhat above 
that of the boiler, and its annular is put in ¢ ication with 
the supplying reservoir, whilst the inner or central chamber is similarly 
open to the steam boiler. In the interior of the inner chamber is a ball 
float and actuating lever apparatus, so arranged that when the ball float 
sinks to the lowest point, from the absence of water in the inner chamber, 
an upper arm of the lever movement disengages an overhead detent or 
catch, and allows a buoyant ball which is there suspended to drop down 
a vertical guide to the bottom of the chamber, where the ball re-engages 
itself upon a bottom detent. The same upper lever action also closes a 
stop cock on a steam pipe leading from the boiler into the top of the 
inner chamber, and which pipe has been open ‘during the time that 
the loose buoyant ball was suspended over head. The effect of this 
action is, that the steam which has been supplied to the interior 
of the inner chamber is now condensed as this inner chamber 
is surrounded with cold water which stands to a considerable 
height in the surrounding annular chamber. The unbalanced 
atmospheric pressure then forces cold water up into the annular 
chamber, until it overflows the top of the inner chamber in a thin sheet 
all round, and pours into the interior of the inner chamber which is 
purposely made a little shorter than the outer one. As the inner 
chamber fills with water, the lever ball float rises, and its lower lever 
army then disengages the loose ball float, which is now secured at the 
bottom of the water in the chamber, This loose float then at once 
rises, is again engaged in its upper position, and reopens the over head 
steam pipe, admitting steam from the boiler to press upon the top of the 
water in the vessel. The valve which governs the communication be- 
tween the bottom of the inner chamber and the boiler, opens inwards 
towards the boiler, and it is so arranged and weighted that, when the 
steam pressure comes to act upon it in conjunction with the fluid column 
or pressure of the water in the inner chamber, it opens and admits the 
water in the inner chamber through into the boiler, The lever ball 
float then falls, and the action goes on as before, The regulation of this 
supply water, as regards the proper working level of the water in the 
boiler, may be accomplished in various ways, either by an open dipping 
pipe passing into the beiler, and contrived so that when the water in the 
boiler rises high enough to cover the open end of the pipe, it prevents 
steam from getting into the feed apparatus, or by placing a regulating 
apparatus of a kind to be hereafter described upon the cold water feed 
pipe. The same apparatus, under different modifications, is also appli- 
cable for pumping and forcing water, the action being similar to that 
which has been already described. The measurement and registration 
of fluid levels under pressure, according to this invention, are accom- 
plished by an apparatus to be used as a superior substitute for the com- 
mon glass v.ater gauge tubes, This apparatus consists of a short vertical 
tube, with a flanged end at top and bottom. To each of these flanged 
ends is attached a small valve casing, containing an elastic cup piece of 
caoutchouc or other suitable material, the convexity of each cup piece 
being outwards or turned from the vertical tube. The upper valve 
casing is open to the steam in the boiler, and the lower one is similarly 
open to the feed water reservoir. The tube has within it a longitudinal 
rack, one end of which is attached to each elastic cup piece. This rack 
has in gear with it a toothed pinion carrying an index hand working 
over a graduated dial. As the water level rises in the boiler, the super- 
added columnar pressure of the water passing into the tube acting upon 
the lower elastic cup piece draws down the rack, and moves the index to 
the corresponding number on the dial indicative of the actual water level 
in the boiler, Elastic valve cup pieces may also l« “tted up in the feed 
apparatus itself, for the purpose of obtaining the same regulating action 
for the supply of water as regards the water level in the boiler. 














Cass 2.—TRANSPORT. 

Including Raihways and Plant, Road- -making, | Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2365. JAMES ATKINSON LonGripGr, Fludyer-street, and TiioMas Ricnarpsoy, 
Newcastle-upon-Tyne, ‘‘ Constructing the fire-boxes of locomotive steam 
boilers.”—Dated 9th October, 1856. 

In carrying out this invention the front part of the fire-box is brought 
forward or extended at a point above the fire bars, so as to produce an 
internal shelf below the fire door but above the fire bars. The front of 
the fire-box is made double, as heretofore, in order to form part of the 
interior capacity of the boiler, and such is the case with that portion 
which constitutes the shelf or internal projection, The fire door or 
front of the fire box is perforated, in order to supply air to the coal 
placed on the shelf or internal projection to aid in consuming the pro- 
ducts evolved from the coal placed on the shelf. By this arrangement 
or construction the coal will be coked on the shelf or internal projection 
before it is moved on to the fire on the tire bars. 

2375. Curistorier Rictaky Norkis PaLMEr, Southampton, “ A signalling 
apparatus for carriages, and improved teleyrap h or signal apparatus ap- 
plicable to other purposes.” —Dated 10th October, 1856, 

The patentee claims, First, the use of an air tube, in combination 
with one, two, or more elastic balls, air vessels, or other analagous com- 
pressible apparatus for mnahing audible siguals in carriages for the pur- 
pose of arresting the attention of the conductor, or driver, or both, Also 
particularly the use and application for the various purposes of col- 
lapsible elastic vulecanised rubber balls, or hollow vessela of any other 
shape, Also the use and application (for working audible air signals at 
a distant point from one or more parts or branches of the same air tube) 
of vulcanised india rubber, moulded into balls, half balls, or hollow 
vessels, in combination with, and confined within an outer guard or 
covering of any suitable non-clastic material, such as metal, wood, hard 
vulcanised india rubber, gutta percha, glass, or porcelain, Secondly, the 
mode shown and described of constructing the air whistle. Thirdly, the 
mode of constructing, arranging, and operating the bell-sounding appa- 
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ratus as shown and described. Lastly, various contrivances for con- 
necting the air tubes together. 

2376. WitLtaM Jounson, Lincoln’s-inn-fields, London, “ Railway breaks.”— 
A communication from J. J. Chatelain, Nancy, France.—Dated 10th 


October, 1856. 
This invention consists of brakes which are capable of being used 


either as self-acting brakes, or of being applied, when desirable, by the 
guard or attendant of the train. According to this invention the actual 
brakes consist of metal bands or straps, fitted with friction blocks inside, 
which embrace the greater portion of the circumference of a large 
friction drum keyed on to each of the axles, if requisite, of the carriages 
or wagons. The friction straps in each carriage or wagon are connected 
by suitable rods or levers with the same leather strap or chain, wound on 
to a small drum placed betwen the axles carrying the friction drums, 
and supported by the main framing. The parts are operated by certain 
arrangements of rods, &c., which cannot be clearly described without 
reference to the drawings. 
2387. James Laruam, Liverpool, “ Registering the number of passengers 
Sf cmulvusees and other vehicles and conveyances.”— Dated 11th October, 
a. 


This invention cannot be described without reference to the draw- 
ings.— Not proceeded with. 

2413. Groncy Hazevpine, Lant-street, Southwark, “ Improvements in car- 
riages requiring ‘ poles’ between the horses or draught animals.”—Dated 
15th October, 1856. 

This invention consists in providing carriages (requiring a “ pole” 
between the horses) with a pole, made either in two parts, the hind part 
being secured to the carriages, and the fore part jointed to the hind 
part. Or with a pole, the whole of which is jointed or hinged to the 
fore carriage, which is suitably constructed, 


Ciass 3.—FABRICS. 


Including Machinery and Processes for Preparing, Manufacturing 
Printing, Dyeing, and Dressing Fabrics, &c. 
2414. Grorcr Cotria, Halifax, York, “ Manufacture of piled fabrics.”— 
Dated 16th October, 1856. 

These improvements relate, First, to when (as in the specification of a 
recent patent granted to the patentee, dated the 22nd of May, 1855) a 
cord or band, or it may be a chain, is employed as the means by which 
the insertion of each pile wire into the open shed is effebted, and con- 
sist in so arranging the motion given to such band, cord, or other 
like acting instrument that the wire may be moved faster in the middle 
of each motion into the shed than at the beginning or end thereof, by 
which ease will be given to the wire carrier and parts acting therewith. 
Secondly, the invention relates to the production of that class of pile 
fabrics which are woven double, or face to face, and which are united by 
the pile threads in the weaving, to be cut asunder to produce two fabrics ; 
and particularly the improvements apply to those looms commonly called 
vertical looms, that is, such as have the warp and fabric placed during 
the weaving somewhat vertically, or in a direction from the upper to the 
lower part of the loom in place of horizontally, or from back to front. 

2417, Ricuarp Forp Sturcxs, Birmingham, “ Rollers or cylinders for 


printing fabrics.”—Dated 16th October, 1856. 
This invention consists in casting a thick tube of a hard and easily 


fusible metal or alloy, in the interior of a tube of copper or alloy of 
copper. 
OE Saeeue Wutsoy, Glasgow, “ Power looms.”’—Dated 17th October, 
» 





The present improvements enable the looms to produce certain classes 
of woven fabrics hitherto either produced in the hand loom only, or by 
means of very complicated power loom hanisin, such impr 
comprehending arrangements of great simplicity, which are also applica- 
ble to the weaving of various classes of woven fabrics, besides those 
more particularly referred to, The improvements have reference to 
looms in which two or more shuttles are used, and they consist of 
arrangements whereby two or more picks may be effected from one side 
of the loom in immediate succession ; so that in weaving harness muslins 
for example, in which the pattern is produced by the weft, two weft 
threads of different thicknesses being used, a single shot of either of the 
threads may be thrown in at any time to suit the pattern, 

2434. ALyrep Vincent Newron, Chancery-lane, “ Manufacture of tufted 
pile fabrics,”—A communication.—Dated 17th October, 1856 

The kind of fabric to which the present improvements refer is com- 
posed of tufts of yarn to form the figuring pile, and held by a linen warp 
and welt to form a back resembling the back of tapestry, Brussels 
carpeting, interwoven with the usual heddles and shuttles, as in weaving 
tapestry Brussels carpeting, and fabric being generally known under the 
name of Axminster carpets. And although the improved machinery, 
designed to facilitate the manutacture of tufted pile fabrics, applies to 
the weaving of such tufted fabrics with a linen back similar to the back 
of tapestry Brussels carpets; yet the better to secure the figuring tufts 
or pile in the said fabrics, it is preferred to make the back in a manner 
somewhat different, 

2437. SamunL Cun.irvg Lister and Wittian Tonaus, Bradford, York- 
shire, “ Spinning.”—Dated 17th October, 1856. 

These improvements in spinning consist in making hollow spindles to 
run on a tixed pin, the flyers being so attached that they can be removed 
when the bobbin is full Another method, which answers equally well, 
is to have the spindle running in a hollow tube, so as to be supported 
nearly the entire length in that case, as the bobbin would have to run 
round a dead surface, the patentees insert a metal tube, which preserves 
them from wearing, and regulates the drag. When running at high 
speeds it is difficult to stop the spindles without straining them, in order 
to obviate this they place a small pin in such a way that the spinner 
ean stop, or partially stop them, by pressing the pin surface, which may 
be covered with cloth or leather against the spindle. 


CLAss 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 


Manures, &c. 

2427, Witttam Dray, Swan-lane, London, “ An improved method of, and 
apparatuses to be employed in the stacking or stowing of corn and other 
agricultural and horticultural produce.” — Dated 17th Uetober, 1856, 

This invention consists in having or providing one or more channels 

or passages in stacks, ricks, heaps, and bundles of agricultural and hor- 
ticultural produce, through which cold or heated air or purifying agents 
may be forced in order to ventilate and dry the same, or destroy :nzects 
or vermin therein, as may be necessary. One form of apparatus consists 
‘of one or more tubes, perforated or not, open at one or both ends, and 
fitted with a fan, blower, or other agent for creating a draft throug! the 
stack or store; and, if desired, branch pipes, perforated or not, are con- 
nected to the tubes, Another form of apparatus consists of a metal 
covering placed over the stack, heap, or bundle, with pipes leading from 
the outside thereof, and entering the bottom and sides, or either, of the 
stack, heap, or bundle. Air or other purifying agents is forced or ad- 
mitted into the pipes, and drawn through the stack by a blower, or other 
equivalent, placed upon or connected with an aperture in the top of the 
cover; or where agricultural or horticultural produce is stored in ( uild- 
ings, air pumps or flues are introduced under the floor or floors thereof 
and cause them to open at intervals into and through the floor. 

2441. Tuomas Lawss, City-road, London, “Agricultural implement to be 
used in tilling land.”’—Dated 17th October, 1856, 

This invention has reference to a method of raising or lowering the 
cylinder containing the tines or teeth of a machine employed for tilling 
or digging the land, so as to discontinue the operation of digging, or 
enable the machine to be turned round, when necessary. It consists of a 
framework of wood enclosing an iron cylinder provided with arms at each 
end, through the ceutre of which a horizontal shaft or axle passes, sup- 
ported on suitable bearings attached to the frame, the entire surface or 
periphery of the said cylinder being provided with tines, and an eccentric 
wheel firmly keyed on each end of the shaft being employed for the pur- 
pose of raising or lowering the machine when necessary, and provided 
with small running wheels on that part of each eccentric which is farthest 
from the shaft or axle.— Not proceeded with. 

2459, Cuaxtxs Ropert Freeway, Eaton, Norwich, and Wiuttram Drake 

Kxuy, Norwich, “ Manufacturing food for animals.”—Dated 20th October, 


This invention consists of combining the ground product, or an 











extract of the algarobus (or the locusts of Palestine) with the ground 
products of rice, sago, barley, rye, Indian corn. linseed, beans, and peas, 
or some of them, with or without other vegetable matters suitable for 
the food for animals.—Not proceeded with, 


2471. Joun Suaw, Britannia Iron Works, Neithrop, Banbury, Oxford, 


“ Preparing the food of eattle.”—Dated 21st October, 1856. 

This improvement consists in so combining upon one stand or frame, or 
upon contiguous stands or frames, a machine for reducing roots to small 
pieces, or to a pulp, with a machine for cutting hay, straw, gorse, or similar 
matter into chaff, that the reduced or pulped and cut particles shall 
pass through a spout or hopper to both hines, and thereby 
become intimately mixed before falling upon the floor, or into a con- 
venient receptacle, whether or not the said root and chaff preparing 
machines are or are not capable of being also worked independently of 


each other, 





Ciass 5.—BUILDING. 





Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 


ments, Glass, I’aint, House Fittings, Warming, Ventilating, §c. 


2429. See Class 10. 
2454. James Youne, South Shields, “ Ventilator.’—Dated 20th October, 


1856. 

This invention relates to an improved ventilator suitable for public 
buildings, offices, &c., but is more peculiarly adapted for ventilating 
ships’ cabins or “ between decks,” and consists principally in preventing 
the water arising from the shipping of a sea, or from any other cause, 
from descending through the ventilator into the cabin or deck below, as 
is now the case with ventilators of the ordinary construction. The 
patentee claims, the constructing of a ventilator with sloping pieces 
arranged inside the same and openings in the side of the ventilator, for 
the purpose of carrying off any water which may enter the ventilator as 


above stated. 


2458. Jostan GzorGE JenninGs, Holland-street, Blackfriars, “ Wall caps, 


sleeper blocks for the basements of buildings, and bricks to be used as 
substitutes for wood bricks in building.”—Dated 20th October, 1856. 

Caps for walls are formed by forcing the clay through dies by ex- 
pressing machinery, the dies being formed with cores to produce longi- 
tudinal passages through the caps. The upper surfaces are made to 
incline from the centre line outwards on both sides, The under surface 
of the cap is formed with ribs or projections of an ornamental or plain 
form near the outer edges, which clip the top of the brickwork of the 
wall and form mouldings under the cap. These caps are by preference 
glazed, as when manufacturing other articles of pottery ware. In 
manufacturing sleeper blocks for the basements of buildings, to receive 
the wood sleepers or the joists of the flooring, such blocks are made of 
clay forced through dies with cores to produce longitudinal openings or 
passages through the blocks, and in the upper surface of each of the 
blocks a groove is produced, into which the wood sleeper is introduced, 
and in some sleeper blocks there are cross grooves or recesses formed 
in place of the longitudinal groove. ‘These blocks it is preferred should 
be glazed as other articles of pottery ware. In making bricks to be 
used as substitutes for wood bricks, such bricks are moulded or formed 
each with a dovetail groove at its end or side to receive a piece or filling 
of wood. It is preferred that these bricks should be made by expressing 
clay or brick earth through dies with suitable cores to make passages 


through them. 


2474. GrorGx Tuomson, Westbourne-green, Harrow-road, London, “ Ma- 


chinery for cutting or rendering wood for laths and other purposes,”— 


Dated 21st October, 1856 teks 
This machinery consists of a band composed by preference of thin 


steel, but may be of other suitable material, and is by preference endless 
and carried by two wheels, one of which receives motion by means of a 
band from a drum on a crank axis driven by hand or by other power, 
The wheels which carry the endless band have teeth or projections on 
their peripheries which take into holes in the endless band, and thus is 
motion given to such band-cutters as are fixed (each by one of its ends) 
at suitable distances apart on the band, so as to project out therefrom, 
the other end of each cutter being free and unsupported. The wood to 
be cut or rended is first cut into proper lengths, which are fed into the 
machine between two upright screws (the lower ends of which are 
roughed) supported in suitable bearings. The pieces of wood are moved 
a proper distance (after the passage of each cutter) by a lever or other- 
wise, acting by suitable gearing so as to move the two feeding screws at 
intervals, the quantity of tt being regulated according to the 
thickness to be cut or rended. The mode of feeding may be varied, but 
provision is to be made for accommodating the same, so that when 
winding or irregular pieces of wood are fed into the machine they may 
only be held at cach end near where the cut is tobe made. The endless 
band passes over a spring near the end of the wood at the point where 
the cutters enter, so as to regulate the entrance of each cutter into the 
wood. By thus arranging the cutters they are free to follow and to 

ndate th 1 to the irregularities of the grain of the wood. 
It may be stated that, although itis preferred that an endless flexible 
band should be used for carrying the cutters, and that such band should 
revolve continuously in one direction, the band which carries the cutter 
or cutters may be made to reciprocate. 


Cass 6.—FIRE-ARMS.—None. 


CLAss 7.—FURNITURE AND CLOTHING. 








Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, §c. 


2422. Joun Green, Charlotte-street, Marylebone, London, “ Cooking appa- 
856 


ratus.”’"—Dated 17th October, 1856. 
These improvements consist in making a light and yet strong semi- 


circular screen of tin or other suitable material with continued flat sides, 
which produce great advantage when placed before the fire, The bottom 
of the screen has an opening covered with a lid perforated with holes. 
Underneath the screen is a small closet, for the convenience of placing 
a can or vessel to receive the gravy from the opening at the bottom of 
the screen during the process of roasting, the can or vessel being so 
conveniently placed that the cook can take it at pleasure for charging 
and recharging (when necessary) the self-acting gravy pan, that is placed 
on the top, or under the top of the screen, which has a regulating screw 
or slides for controlling the gravy or fat as may be required. Underneath 
this self-acting gravy pan it is so arranged as to cause the gravy or fat, 
or both, to flow on different parts of the meat while roasting. The top 
of the screen is fixed and made on a bevel or incline, and consequently 
it causes a powerful reflection of heat to the meat during roasting. 
There is also a gibbet or gallows made of iron or other metal, which is 
attached to the screen at the back, and rises therefrom and extends in a 
curve over the top of the screen, supporting the bottle jack and a chain ; 
this chain passes through a hole at the top of the screen from the bottle 
jack for suspending the meat thereto, At the back or side of the screen 
is placed a door, affording the cook every accommodation that may be 
required. There are also two or more shelves which may be placed 
inside the screen on rests placed therein for that purpose, and taken out 
at pleasure; these shelves can be used for baking and other purposes 
during the process of roasting. The other part of the invention is a 
square tin or iron oven, which can be used separately or in conjunction 
with the screen, one end being open for the purpose of placing in front 
of the fire; the other end has a door or lid, and when open is so arranged 
as to fit close to the screen, thereby conducting the whole of the heat 
from the front of the fire to the meat; there are also shelves which may 
be used at pleasure for baking pastry and other things; there is also a 
door or opening at the side for regulating the fire. ‘he invention also 
combines a new construction of power in the bottle jack, which power is 
worked by aspiral or flat spring made of steel or other metal, or a spring 
composed of india-rubber placed within a tube or otherwise, for the 
purpose of giving motion to the movements of the jack. 


2431. Narorgon Brecukvx, Paris, “Improvements in looking glasses, appli- 


cable especially for dressing-rooms and for other purposes.”"—Dated 17th 
October, 1856. 

The improved looking-glass consists of a piece of silvered glass placed 
in a suitable frame, the reflecting surface being either flat, convex, or 
concave. It is moveable, and is fitted on a foot or stand, so as to be 
easily moved from one room to another, and to be turned about in any 
way, and to be inclined from a horizontal to a vertical position. The 


2435. Witn1am GossaGe, Widnes, Sensei 





foot or stand thereof is also disposed so as to slide up and down.—Not 
proceeded with. 

2432. GgzorGz Morton, Keighley, Yorkshire, “ Escapements for chono- 
meters and other time-keepers.”- Dated 17th October, 1856, 

The patentee makes the escape wheel by preference of steel, with the 
teeth cut of the same shape as the clock “ recoil escapement,” and the 
impulse is given to a pallet on the balance staff, as in the ordinary chro- 
nometer; but instead of locking the escapement by the detent spring, 
as in the chronometer, the escape wheel is locked on the outer and inner 
flanches of a hollow cylinder cut nearly half-way through. On the ex- 
tremity of each flanch or terminal edge of the cylinder rubies are inserted, 
of suitable shape for the wheel teeth to rest upon when locked, The lock- 
ing and unlocking is performed by aruby, shaped like the teeth of a spur- 
wheel of the best form, carried by a roller fixed on the balance axis 
which works between two steel tempered pins. These pins are inserted 
in a steel lever or arm fixed on the cylinder axis, and pointing towards 
the balance staff. The action of the escapement is this:—when the 
balance moves in one direction (say to the right), the tooth-shaped 
ruby enters between the steel pins and turns the cylinder a short dis- 
tance round, thereby unlocking the scape-wheel tooth ; another tooth of 
the scape-wheel then gives the impulse to the pullet on the balance 
axis, which is in position and ready to receive it. When the balance is 
liberated, the tooth that escaped from the outside of the cylinder falls on 
the outside flange or part of the cylinder, and remains there until the 
return of the balance to the left, which return is produced by the force 
of the balance spring—that is, after having completed its motion to the 
right, when the tooth-shaped ruby again enters the pins and unlocks the 
tooth from the inside of the cylinder. The next tooth then drops on to 
the outer flanch of the cylinder, with a short drop, when the action is 
repeated, and so on in succession, With this escapement is attained all 
the accuracy of action of the chr escap t, but without that 
delicacy of the parts so essential to the action of those escapements 

which renders them unfit for ordinary pocket watches. 





2452. Ricnarp ArcuipaLp Broomay, Fleet-street, London, “ Farthingales 


or petticoats.”—A communication.—Dated 20th October, 1856. 

This invention consists in forming the circles for expanding the 
dress, each of a single strip or band of steel, the two ends of which are 
made to unite in front, by means of two or more slides through which 
the ends are protruded, more or less, in order to expand or contract 
each band, and thereby make the farthingale more or less full. The 
hoops or bands are connected and held together by several tapes or 
ribbons extending from the waist to the bottom. Each hoop, from the 
waist downwards, is of greater circumference than that immediately 
above it. To two of the side connecting tapes or ribbons are attached 
oilets through which acord is run and fastened at bottom, to enable the 
wearer on pulling up the cord to raise the farthingales or petticoat at 
either side desired. Another improvement consists in attaching tapes to 
one of the upper hoops or bands, which, in that case, are not passed 
through the hoops or slides before named, but the tapes being carried 
down through one of the hoops lower in the series, and fastened behind 
causes the fulness of the petticoat to set well back, and prevent too great 
protrusion in front.—Not proceeded with, 


2453. Leon Puiteas Hurgav, Paris, “4An improved petticoat.” — Dated 


20th October, 1856, 

This invention consists in the mode of employing steel springs or 
hoops for the construction of elastic petticoats. The springs or hoops 
are first covered with a preservative composition, then with thick cotton 
cloth, and are attached parallel to the petticoat, at equal distances 
apart, except the first spring, which is placed very high on the hips near 
the waist band, the two ends being made to meet at the lower extremity 
of the opening inthe band. The waist band by which the petticoat is 
fixed is of caoutchouc with an opening in front corresponding with an 
opening in the front of the petticoat, and which may be closed by a lace 
passed through eyclet holes on its two sides,—Not proceeded with. 





Ciass 8.—GAS. 


Including Manufacturing Apparatus and Processes, Meters, Regulators, 


Purifying Apparatus, ec. 
“Manufacture of coal-gas 
used for illuminating purposes.”"—Dated 17th October, 1856. 
in effecting this invention the inventor separates hydro-sulphuret of 
ammonia from crude coal gas by cooling, and thereby obtains liquor con- 
taining hydro-sulphuret of , and he completes the separation 
of the hydro-sulphuret [of , and also effects the decomposition 
of sulphuretted hydrogen present in the crude coal gas, by the use of 
sulphurous acid, either in the gaseous state or dissolved in water. By 
the action of sulphurous acid on hydro-sulphuret of ammonia contained 
in crude coal gas, sulphate of ammonia is produced, and an additional 
proportion of sulphuretted hydrogen is added to the crude coal gas; the 
further introduction of sulphurous acid into the crude coal gas occasions 
sulphuretted hydrogen present therein to become decomposed, thereby 
producing sulphur and water, which he separates from the coal gas, 
either by deposition or filtration; and he thus obtains sulphur as a 
valuable product, also sulphite of ammonia by the same operation, by 
which he deprives coal gas of injurious sulphuric compounds. He also 
obtains sulphite of ia by d posing hydro-sulphuret of 
i tained in gas, al liquor, by sulphurous acid gas, to 
become mingled with sulphuretted hydrogen gas resulting from such 
decomposition, and producing sulphur and water by the mutual reaction 
of sulphurous acid gas and sulphuretted hydrogen gas. In effecting this 
invention he obtains considerable quantities of sulphite of ammonia or 
other salt of ammonia in solution by water, and he concentrates such 
solution by passing the same through a lower or cylindrical vessel, con- 
taining pieces of coke or of other suitable material, through which a 
current of heated air is also passed, and he connects such apparatus with 
a chimney, and thus draws off the vapours passing therefrom,—Not pro- 


ceeded with, 

















Cxiass 9.—ELECTRICITY. 


Inciuding Electrical, Magnetical, and Electro-Magnetical Apparatus, 


Electric Telegraphs, Galvanic Batteries, §c. 


2438. James Ropert France, Clarence-street, Islington, London, “ Electric 


telegraph apparatus.” — Dated 17th October, 1856. 

This invention consists, First, in suspending the tongues or arms of 
electro-magnets by means of magnetism, and in removing the tongues 
or armatures from electro magnets by means of permanent magnets, in 
place of by springs as heretofore, also in an improved method of con- 
structing electro-magnets by which the residual magnetism is reduced. 
The invention also consists in a method of arranging instruments or 
contact makers for working branch lines. For this purpose two mag- 
netic armatures are used to work with an electro-magnet, and the poles 
of the magnetic armatures are placed in reverse positions, so that when 
one armature is attracted by the electro-magnet the other armature 
remains stationary against its stop; thus when the current in the line 
wire passes in one direction the instrument works one branch line, and 
when the current in the line wire passes in the other direction the 
instrument works the other branch line. 


2456. Josrru LacassaGnz, and Ropotpuz Turers, Lyons, France, 


“Electric lamp.”— Dated 20th October, 1856. 

The object of this invention is, First, to regulate and to keep constant 
the space or distance which exists between the two electrodes of electric 
lights, whatever may be the rapidity of the combustion or wasting of the 
carbon or graphite of which they consist. Secondly, to obtain this 
regular and constant separation of the electrodes by self-acting means, 
operating by the action of the current which produces the light, com- 
bined with the action of a spring or with the action of a current derived 
from the light current. Thirdly, to obviate the necessity of any daily 
regulating of the apparatus. The proper regulation being once established 
is self-acting, and does not vary except when it may be desired, whatever 
may be the intensity of the electric current. These various results are 
obtained by the passage of mercury from a reservoir into a receiving 
cylinder placed underneath; the tendency of the mercury to rise in 
this cylinder lifts with little friction a piston supporting the lower 
electrode, which approaches the upper electrode according as the 
mercury of the reservoir flows down into the cylinder. The action of 
the electrodes approaching each other is produced by means of a valve 
opening and closing the tube communicating from the reservoir to the 
cylinder. ‘This tube passes through one of the soft iron arms of an 
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electro-magnet, which receives its magnetic action from the current 
producing the light, and which shuts the valve by its action upon an 
armature of soft iron which it presses against the valve. The armature 
which shuts the valve by the action of the current producing the light 
is attracted in an opposite direction by a spring, or by a second electro- 
magnet receiving magnetic action from the derived current, the intensity 
of which is determined by the resistance offered to it by a coil interposed 
for that purpose, consequently the passage of the mercury from the 
reservoir to the cylinder tends to establish itself under the action of the 
derived current which opens the valve, and to be interrupted under the 
action of the principal current which closes it ; the resistance afforded to 
the derived current is invariable, the resistance afforded to the principal 
current increases by the widening of the distance or space between the 
two electrodes, and diminishes by their coming near to each other. 


Cass 10.—MISCELLANEOUS 
Including ail Patents not found under the preceding heads. 

2384. Wiliam CASWELL Watson, New York, U.S. A., “‘ Sewing machines.” 
—Dated 11th October, 1856. 

This invention consists, Firstly, in an improvement in the method of 
constructing and operating the hook which takes up the loops formed 
beneath the table in single thread sewing machines; and, Secondly, in 
an improved feed motion. There has always been great uncertainty in 
the operation. of that part of a single thread sewing machine which is to 
take off the loop and retain it, until the needle shall have passed through 
in the succeeding stitch, and almost all of the various plans, such as 
hooks, loopers, &c., proposed have been designed to remedy that uncer- 
tainty. This is also the principal object sought to be accomplished by 
this part of the invention, which is designed to make the workings of 
the loop-forming part as positive as the operations of the needle itself. 
The difficulty grows out of the fact, that the thread must be released and 
taken up at cach and every stitch. Now, as the time allowed is very 
short, and the space to work in is also extremely limited, the slightest 
irregularity is sufficient to cause the hook looper, or whatever device 
may be employed, either to miss the thread altogether, or else to cause 
the needle to pass by without going through, and thus, in either case, 
the stitch will not be formed. In fact, the needle more commonly misses 
to pass through the loop than the hook or looper fails of taking hold of 
the thread, because even after the hook or looper gets hold of the 
thread, it is commonly held in such a bad position that the point of the 
needle is as likely to pass outside as to go through. The improvement 
possesses peculiar advantages in this respect, for it seizes the thread 
while in contact with the side of the needle, draws it away, and opens it 
into a wide loop directly in the path of the needle at its next stroke. In 
performing this the hook takes three different positions. In the first 
position it is at the side of the needle, with its point just back of the 
thread; in the second, it has moved horizontally, thus taking hold of 
the thread and pulling it off to one side; in the third, the hook turns 
one-quarter round, thereby twisting the loop from a vertical to a hori- 
zontal position, forming a comparatively large opening directly in the 
path of the needle, thereby insuring its entrance in the most certain 
manner. Reference to the drawings is essential to a complete description 
of this invention, 

2385. ANTON Bruno Se17TNEN, Alpha-place, Caledonian-road, London, ‘* Ma- 
chinery or apparatus for cutting cork in the process of shaping and 
making stoppers of cork, and in the treatment of cork to be employed in 
the said processes, and to be applied to other useful purposes.”—Dated 
1lth October, 1856, 

‘These improvements in machinery or apparatus for cutting and shap- 
ing cork consist, Firstly, in veneer cutting machines; and, Secondly, in 
machines for cutting cork stoppers. One of the machines for cutting 
cork stoppers consists of a circular or dise knife, fixed on an upright 
shaft or spindle, which by suitable mechanism is caused to revolve. The 
cork which is to be cut into veneers is placed upon a horizontal table, 
which rests upon a slide moveable on a bed in the direction of the knife 
spindle, by means of weights or otherwise. A shed or spindle connects 
the table with the slide, the latter being provided with a curvilinear 
groove along which the spindle is caused to move whilst the machine is 
in operation, at the same time that it turns slightly round upon its axis. 
The table receives its combined motion from the knife spindle, whereby 
the piece of cork is caused to present itself at all times tangentially, or 
nearly so, to the edge of the knife, thus the cut approaches a straight 
line, which prevents the circular knife from binding. The patentee 
intends, however, to dispense with this curvilinear groove and the parts 
immediately connected therewith, and to use in its place compound 
slides, as will be explained hereafter. In another of his machines for 
cutting veneers he uses an endless band sharpened at one edge, in place 
of the circular knife, and a modification of the band knife he uses for 
cutting cork stoppers. One of his improvements in shaping and making 
stoppers of cork consists in cutting the veneer into strips of suitable 
width and length, and rolling the same tightly up in the form of a spiral, 
either with or without a core of shave-grass, rushes, or sweet wort. 
Alter the strip of veneer has thus been rolled up, it is squeezed into a 
form made of sheet steelin the shape of a parallelpipedon, but with one 
side removed, the two opposite sides being however slightly inclined 
towards each other. At first the projecting end of the strip of veneer is 
turned slightly upwards, and the internal surface to the extent of about a 
quarter of an inch is overlaid with a cement, the preparation of which 
is hereafter explained, and this being done the envelope is turned in- 
wards, so as to be firmly compressed by the sides of the form. After 
having been left in the form for the space of about three hours, the 
stopper is taken out, and subjected to the operation of a grindstone, both 
at the overlap and at the ends to give it the proper shape and finish. 
In cases where ground glass stoppers have hitherto been used he either 
lines the neck of the bottle or jar or other apertures with a ring, shell, or 
strip of cork veneer, or he surrounds the stopper or bung itself with a 
ring, hoop, or strip of veneer, cementing the veneer to the aperture or 
stopper so as to prevent it from detaching itself. By these means a per- 
fectly tight fit is obtained without the expense of ground stoppers and 
necks. There is a certain kind of thin cork, which because of being 
too thin has hitherto remained useless. Such pieces the patentee pro- 
poses to cut into suitable lengths for stoppers, to smooth the rough side 
by means of the grindstone, and to form them into squares by cementing 
two pieces together each with the better side outwards. After having 
combined these squares in the form described with reference to the 
stoppers made of veneer for a sufficient leugth of time, he cuts them to 
their required shape in the cork-cutting machine. A similar process can 
be adopted with any odd pieces of cork, so long as they are large enough 
to form stoppers of a useful size when joined together. The improve- 





ments in the treatment of cork to be employed in the processes of shap- | 


ing and making stoppers of cork relate to the manufacture of the 
cement before referred to. For preparing this cement he makes use of 


cork dust, such as that produced by the operation of the grindstone. He | 


mixes this cork dust with nitric acid in the proportion of one pound of 


cork dust toa quarter of a pound of nitric acid. ‘This mixture he places | 
in a close vessel or jar, provided with a tube which carries off the | 


ammonia into a cistern of water, for the purpose of preventing explo- 
sion. After the lapse of about eight days, according to the temperature 
of the rcom in which the operation is performed, the mixture is removed 


from the vessel, put into a bag made of horse-hair, and the liquid por- | 


tion squeezed out. The solid substance remaining in the bag is subjected 
to a process of kneading, by means of rollers or otherwise, aud then 
forms g product somewhat analogous to bees-wax, which, on being 
warmed to a certain degree, and laid on wood, cork, or other material, 
forms a cement of such great tenacity that it is alusost impossible to sever 
the joints formed by means of such cement. 

2386. Groror Herre.i, Uttoxeter, Stafford, ‘‘ Ventilating mines and other 
like places.”— Dated llth October, 1556. 

These improvements relate to means for forcing air down the shaft of 
the mine, thence to be distributed to the various passages, as also for 
withdrawing the impure air or guses from such places. And consist in 
forming such shaft with parallel sides, in such manner that the cage for 
the lift of the mineral or other matter may, by fitting tightly, serve as a 
bucket, such cage or bucket being provided with a suitable valve or 
valves which, acting with a valve or valves in the headway, become 
means in the ascending motion of the cage of accumulating air in the 
shaft to be forced into the various passages of tle mine by the descent 
of the cage; by reversing the positions of the valves the cage or bucket 






may be used as means for withdrawing the impure air or gases. The 
patentee prefers that the valves be placed in the upper part or roof of 
the cage or bucket, and that the lower part or floor simply have a hole 
or holes in it, but this may be varied. 

2389. See Class 4. 


2390. Gustav ScugeurMANN, Newgate-street, London, “ Printing music 
when type is employed.” "Dated 11th October, 1856, 

This invention has for its object so to construct type with the notes 
and musical signs thereon for the printing of music, and also so to com- 
bine lines and spaces as to admit of a page of music being set up in two 
forms in separate chases, one consisting of suitably formed type with the 
notes and signs thereon, and the other consisting of full length lines, 
separated by moveable spaces in such manner that the same lines or 
rules may be used with different spaces, the impressions being taken in 
succession from the two forms, the proper register of the lines, notes, 
and signs being obtained by the two chases being fixed on a sliding bed 
or table of a printing machine. 

2391. LeoroLp Apor, and Epovarp Appapig, Paris, ‘‘ Improvements in the 
manufacture of colours from metals, and in the furnaces or apparatus for 
the same.”—Dated 11th October, 1856. 

This invention consists, First, in the manufacture of colours by means 
of salts of zinc, and of certain other metallic salts. Second, in the 
arrangement of the apparatus and processes employed in this manu- 
facture. Oxide of zinc, which forms the base of the manufacture, is 
obtained by the decomposition of salts of zinc by means of heat, either 
in furnaces or retorts. The advantages which these colours offer are 
their whol ness, bined with solidity and economy. When this 
oxide of zine results from the decomposition of sulphates, monohydrated 
sulphuric acid (acid of nordhausen) is disengaged from it, and there 
remains oxide of zinc, which, combined with other metallic oxides pro- 
duces all kinds of colours, shades, or tints. The patentees describe the 
preparation of sulphate of zine of which they make use: metallic zine 
is decomposed by means of sulphuric acid of from 18° to to 20° Beaumé. 
When the liquid is completely saturated they let it rest some time, in 
order that it may be decanted in a clear state. It should now mark 
from 36° to 38° Beaumé, It is then evaporated to a pasty consistency 
in leaden vessels heated by an open fire, taking care to agitate the 
matters until the leaden vessel is removed from above the fire, so as not 
to allow the bottom of the heater to melt. The sulphate of zinc is taken 
out thus thickened in plates of zine or lead, when it is left to cool by 
spreading or dividing it as much as possible with a spatula of wood, 

2392. GEORGE | Eu 1oTt, Newcastle-upon-Tyne, ** Production of oxides of 
manganese.” — Dated 13th October, 1856. 

This invention of improvements in the production of oxides of man- 
ganese has for its object the production from the solutions of chloride 
of manganese arising from the manufacture of bleaching powder, or 
otherwise, of an oxide of manganese which can be employed for the 
purposes for which ordinary manganese is used, or which, by a subse- 
quent treatment, can be converted into a hydrated peroxide of manganese. 
And this object is accomplished by means of the processes hereafter 
described. The first process consists in purifying the chloride of 
manganese produced from ordinary commercial manganese in the manu- 
facture of bleaching powder, or otherwise, from the iron contained 
therein. For this purpose the patentee takes a solution of chloride of 
manganese, and precipitates therefrom the iron contained therein by 
carbonate of lime, common chalk being the form in which he prefers to 
use the carbonate of lime. He then separates the clear solution con- 
taining chlorides of manganese and calcium, muriates of manganese and 
lime, and he precipitates therefrom by lime a protoxide of manganese, 
and he washes the protoxide of manganese clean from the muriate of 
lime. He now takes another portion of the solution of chloride of 
manganese, and mixes with it and agitates the precipitate protoxide of 
manganese, the recovery of which has been above described, and he 
thereby precipitates the iron held in solution therein ; but if on testing 
he finds after thorough agitation all the iron has not been precipitated, 
he adds more protoxide of magnesia till itis all precipitated. It separates 
by filtration or deposition the solution of chloride of manganese from 
the precipitated iron. He boils this solution down to a salt, either in 
iron or other vessels, or in a reverberatory furnace, and he then exposes 
this salt to heat in reverberatory or other furnaces; but as it is impor- 
tant that the heat should be gradually applied he prefers for this pur- 
pose using the furnace described in the specification of Mr, Longmaid’s 
patent for “treating ores and other minerals to extract sulphur there- 
from,” dated the 20th October, 1842. The chloride of manganese is 
placed on the bed furthest from the fire, where it remains about 24 
hours, and is then moved on to the adjoining bed, where it also remains 
about 24 hours, and so on till it arrives at the bed nearest the ‘fire, 
where it is exposed to the greatest heat. The material must be oc- 
casionally stirred. He does not confine himself to the exact time the 
material remains on each bed, nor to any particular form of furnace. 
A current of steam may be admitted into the furnace, as it facilitates 
the decomposition of the chloride of manganese, but if much water was 
left in the boiled down salt of manganese it is not required. The 
chloride of manganese is thus decomposed, muriatic acid is produced, 
which is to be condensed by the processes in ordinary use by the 
manufacturers of sulphate of soda from common salt, and an oxide of 
manganese is formed which is a mixture of protoxide and peroxide, and 
which can be employed for the purposes for which ordinary manganese 
is used ; but he prefers to submit it to an additional process to separate 
the protoxide from the peroxide. 











Cuan.es Stpxey Jouxs, Barnard’s-inn, Holborn, “ Apparatus for 
preparing pulp suitable for the manufacture of paper.” — Dated 15th 
October, 1556. 

One arrangement of the apparatus consists of a double iron vessel 
fitted one within the other, and sufficiently strong to withstand consider- 
able pressure. Within the inner vessel is fitted an agitator, and it is 
provided with apertures for the purposes of filling and discharging the 
contents. The outer vessel does not communicate with the inner one, 
but serves asa steam jacket to confine the sieam by which the inner 
vessel is heated. High pressure steam is conveyed into the space between 
the vessels, by an induction pipe connected with a boiler, and is ex- 
hausted by means of a pump. The inner vessel is fitted with an air- 
vessel pressure-gauge thermometer, safety valve, and a valve or tap, by 
which a portion of the contents may be withdrawn. Straw or other 
suitable vegetable material is placed within the inner vessel, which is 
then filled up with caustic alkaline liquor, and the openings securely fas- 
tened. Steam is allowed to flow between the vessels, and is caused to 
circulate by means of the pump. The steam as it circulates round the 
vessel imparts its heat thereto, and the alkaline liquor being under 
| pressure continues to absorb heat until the desired temperature is 
| attained, which is regulated by the load on the safety valve. The 
inner vessel is kept filled by a hydraulic or ordinary pump, A portion 
of the contents may be withdrawn from time to time to ascertain the 
progress of the process. Moditications of the above apparatus are de- 
scribed by the inventor.—Not proceeded with. 





2295. BexsaMin Kiscn, Kennington, Surrey, “ An apparatus for contain- 
ing an arrangement of cards or papers for ‘selection.”—A communication. 
— Dated 13th October, 1856. 

This invention consists in so arranging a series of the said cards or 
papers in sets, that upon the front or outer one being removed, the next 

| or succeeding one may be brought forward, so as to take its place, until 
in like manner the whole set or number of cards or papers have been 
withdrawn (with the exception of the last card or paper in each set which 
is retained in its position by a glass cover). To effect this object the 
inventor causes a receptacle or frame to be constructed of any con- 
venient form, and Civided into cells or compartments, each cell or com- 
partment being provided with a yielding back actuated separately by 
suitable spring movements.— Nol proceeded with, 

2397. Giovanni Bartista Piatti, Genoa, “ Production of icc.”— Dated 
13th Octover, 1856. 

The inventor first causes gases to dilate in the midst of the water, and 
in immediate contact with it. He also makes the sides of his apparatus 
double, and fills the space between the inner and outer ones with pow- 
dered charcoal, ashes, or other substances, which are bad conductors of 
heat, which bad conductor causes the gases to absorb more readily, and 
in greater quantity, the caloric from the water in which they are dilated, 
and prevents she caloric from passing from the exterior to the interior 








of the apparatus to supply that absorbed from the water by the dilatation 
of the gases, 


2398. Jonn Roscow, Radcliff, Lancashire, “ raspin; 
dye woods.”—Dated 18th October, 185 6 tt bas . 
This invention relates to the ae or instrument used for cutting, 
chipping or rasping dye woods, and consists in the novel construction 
and conformation of such cutting apparatus. The plate in which the 
cutters are set has its plate or front divided into three parts or divisions 
in circles, the two outside parts being left plain, and the part between 
these being contrived to hold any quantity of cutters required, arranged 
round, and radiating from the centre of such plate. This disc or plate 
is bevelled from the inner edge of the cutting division to the periphery 
in a similar manner to a bevel wheel, and has motion imparted to it ina 
direction from right to left of its centre, or viee versa, the wood being 
supplied to the cutters at the side about the level of the axis of the 
dise. If a rotary motion is given to the dise and cutters, and the wood 
to be cut be supplied, it will be evident that the wood will be cut, rasped, 
or chipped (according to the formation of the cutters) at the point of 
supply, and the cuttings will be carried down until they arrive at the 
point perpendicularly beneath the centre of the disc, upon which the 
cuttings will fall from the cutters perpendicularly into a receptacle 
provided for them, by reason of the angle or bevel of the cutters and 
dise, and thus prevent the cutters becoming filled, or clogged up by the 
cuttings. A further advantage obtained by the use of this machinery is 
that small pieces of wood may be cut as quickly and with as much 
facility as the larger, which has hitherto been impracticable. 
2401. Joun Know1ks, jun., Saint Helen’s, Lancashire, “An improved 
apparatus for the prevention of accidents in winding from mines, which 


apparatus is also applicable for other similar purposes.”"—Dated 14th 
October, 1856, 


This ‘invention consists in the use of a pair of lever-like arms, each 
having the centre of motion at a point about the middle. These arms 
are each furnished at one extremity with a projecting pin or stud, which 
are forced and held together by means of springs at the opposite 
diverging ends of the arms, and are embraced at the point of contact by 
an eye or fork situated between the two arms, 80 as to form a strong 
bearing for the link which they clasp, § the apparatus to be 
properly secured at the required situation in the chain, &e., that is one 
link being secured in the clasp at the upper end, and the other link 
being attached by means of intermediate connecting links or rods to the 
centre of suspension, and an upward motion is given to the chain and 
weight as it is wound over the pulley, when the weight has reached the 
required height the lower diverging ends of the levers will strike against 
the bearings of the winding pulley (other bar placed for the purpose) if 
so designed and applied, which will have the effect of elosing these ends, 
and opening the jaws or clasp retaining the link, by which means the 
chain, &c, will be set free at the upper part, and the weight entirely 
disconnected before reaching the pulley, and thus prevent accidents. 


2402. Samvet Bremyxer, Newcastle-upon-Tyne, ‘“ Improvements in 
pouches or envelopes, and in machinery or apparatus for manufacturing 
or producing the same.”— Dated 14th October, 1856. 

This relates chiefly to apothecaries’ envelopes. In its closed state the 
improved apothecaries’ envelope is of the usual elongated rectangular 
shape. The front of the envelope, or portion which receives the super- 
scription or address, is formed with folding pieces at all its four sides; of 
these folding pieces two, one opposite the flap and the other on one side, 
are very narrow, and serve merely for the attachment by gumming or 
pasting. Of the third folding piece, which forms the back of the 
envelope, and almost entirely covers it, being merely hollowed to a slight 
extent at the open side at which the prescription or other paper is to be 
inserted. The fourth folding piece forms the flap, and, in the present 
instance, this piece is made of the full, or nearly full size of the enve- 
lope. It is usual to print an ornamental design or advertisement on the 
front of such envelopes, and the improved form of envelope is more 
particularly designed to give a desirable space for such treatment. Thus 
not only may the flap be printed upon both internally and externally, 
but the back also of the envelope affords additional space for that pur- 
pose. This form of envelope or pouch is obviously suitable for all pur- 
poses where such increased space for ornamenting or advertising is de- 
sirable, and also where it is wished to have the increased security and 
concealment for the contents which the extended flap is calculated to 
give. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extr 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign ‘Lin. 
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Rats are in steady demand at £7 10s. to £7 16s., according to payment, 

Scorcu Pig luon has slightly declined during the week and closes at 768, 
per ton for mixed numbers, 3-5ths No. 1 and 2-5ths No. 3, G.M.B., free op 
voard in Glasgow; American brands from 788, to 70s. 6d, per ton. The shi 
ments for the week ending the 28th instant were, 15,000 tuns, against 11 
tons the corresponding date last jear. 

Sre_tKa is inactive at £29 per ton, sellers, 

Correr,—The English smelters on the 27th instant announced a reduction 
of ld, per Jb. 

Leav.—A good business doing. 

Tin. —English is very dull of sale even at the reduction announced in our 
last. Banca is quoted at £147 to £148 per ton, sellers; and fine Straits at 
£144 per ton. 

Tin Piates continue in tolerable good request. 

MOATE and CO.,, Brokers, 65, Old Broad-street. 

London, Ist May, 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON 

Imports, April 22.—1,022 pigs copper, by Cole and Co., from Spain; 207 
slabs tin, by Arbuthnot and Co., from Singapore; 1,000 slabs ditto, by Pelly 
and Co., from Sweden; 1,067 bars copper, by Pinto, Perez, and Co., from 
Spain. 

PApril 23.—25 cases 14 casks old copper, by J. Harris, from Holland ; 
6 casks manganese ore, by Nichol aud Co., from Holland; 453 slabs tin, by 
Victoria Dock Company, from Singapore ; 50 sheets 2 casks rolled zine, by J. 
Harris, from Belgium. 

April 24.—1i,067 bars copper, by Victoria Dock Company, from Spain ; 1 
case ditto ore, by J. Saunderson, from Leghorn, 

April 25.—13 boxes old copper, by Isaac and Co., from Vienna; 1,707 bars 
iron, by E. Abell, from Sweden; 100 cases stee! manufactures, by A. C. 
Hitchcock, from Calcutta. 

April 27.—11 packages 2 barrels old copper, by Vivian and Sons, from 
Belgium ; 11 casks 8 packages ditto, by Moss and Co., from Genoa ; 1,700 bars 
13 bundles iron, by Rew and Co., from Sweden ; 4,280 bars ditto, by Irving 
and Co., from ditto; 3 bags copper ore, by London Dock Company, from the 

Cape of Good Hope; 1 barrel ditto, by G. C. Hitchcock, irom Holland; 1 
cask platina, £2,600, by J. Hunt, from Hamburgh ; 2,350 kegs steel, by Hoare 
and Co., from Sweden. 





Exports, Apri! 23.—995 cases plumbago, by Taylor and Sons, to Boston. 

April 24.—1,000 oz. gold bars and 4,500 oz. silver ditto, by Phillips, Graves, 
and Co., to Hamburgh ; 1,757 oz. gold coin, by Tarnley Brothers, to ditto; 31 
tons tin, by F. Mortis, to Messina; 55 casea quicksilver, by J. Hunt, to St. 
Petersburg; 6 tons zinc, by J. Harris, to Rangoon, 

April 25,—90 cases zine, by H. Mortlock, to Halifax ; 14 cases iron work, 
by Carey and Son, to Harlingen; 25 tons bar iron, by James and Co., 
to Patras; 2 cases iron manufactures, by H. Solloway to Bombay ; 43 02. 
silver plate, 3 silver idols, 8 silver sockets, by F. F. Hind, to Genoa. 

April 27,—600 oz. silver coin 100 oz. gold bars, by Samuel and Co., 
to Boulogne. 

April 28.—5 cases copper wire, by Kohler and Son, to Calcutta; 2 tons 
steel, by D, Samuda, to Mogadore. — 

AcTvuaL Exports ror THR Week BNDING TuuRspAY Last, Inciusive.— 
50 cases nails to Mauritius, 48 02. silver plate to Port Phillip, 140 oz. ditto to 
Jamaica, 70 cases tin to Port Phillip, and 42 ditto to Genoa, 12 cases plum- 
bago to Belgium, 8,993 lb. quicksilver to Harburgh, 44,619 ditto to Dunkirk, 
3,130 ditto to St. Petersburg, 1,441 ditto to Rotterdam, 6,000 oz, gold coin to 
Boulogne, 80 ditto to Rotterdam, and 1,050 ditto to Hamburgh, $00 oz, silver 
coin te Rotterdam, and 800 ditto to Boulogne, 1,800 oz. bar silver to ditto. 





New York MktaL Markar. 

Coats,—Poreign is inactive, and we have only to note sales of 400 tons 
picton at 5°50 dols., 4 mos., per ton of 2,240 Ib. 

Corpra.—The foreign accounts are unfavourable, and the market for both 
sheet and pig is rather unsettled and easier, We quote new sheathing 33) to 
34 cents, and yellow metal 28 cents, 6 mos. 100 tous American refined ingot 
sold at something under previous rates, 250,000 1b. Chili pig was purchased 
in Boston recently, to come here, part at 263 cents, 9 mos., and part at 264 
cents, time, Of old sheathing we note s: ales of 10,000 tb,, at 265 to 27 cents, 


= , Demerara 44, Philadelphia 64, New Orleans 17}, New York 104}, Boston 

Charleston 2, Richibucto 18, St. John 1}, Quebec 183}, Montreal 57, 
Ha ifax 18}, Rio Janeiro 19, Smyrna 31}, Civita Vecchia 8}, Nantes 233, 
Galatz 125, Barcelona 20, Leghorn 30, Rouen 9, Genoa 11}, Marsala 1}, Nice 
11, Lisbon 3, San Sebastian 5 5, Venice 6, V alenci ia 133, Oporto 8. 

LEaD. —Jamaica 1 cask, Maderia 10 c., Quebec 33 ‘tons, Richibucto 7} c., 
St. John 4 ¢., Montreal 1 ck. 3 tons 14 c., Bahia 5 c., Valparaiso 3 csks., 
Naples 2 tons 18 c. 

Leap, Suor.—Cape Town 20 cks., Caleutia 100 kgs 
Arichat 1 csk., Montreal 11 esks, 4 bris., Richibucto 2 ¢ 
Santander 150 ‘kgs. 

MAacuInery —Africa 2 cs, £70, Ceylon £91, Manilia £30, New York £100, 
Philadelphia £100, Demerara £26, Halifax £15, Arica £30, Dalhousie £100, 
Porto Rico £105, Valparaiso £97, La Union £69, Barcelona £766, Santander 
£149, Alexandria £370, Leghorn £300, Corunna £128 


Belize 30 kgs., 
Bahia 200 kgs., 











COAL, AND 
WOLVERHAMPTON, 


GENERAL TRADES OF 


THE IRON, 
AND OTHER 


BIRMINGHAM, 
TOWNS. 
(From our own Correspondent.) 

Tue Iron Traps: Still Flat: Prices Firm: Effect of the Money Market on it: 
Pig-iron not accumulating—Coat Trape: //ealthy—GENERAL TRADES OF 
Binmincuam: Duiness likely to be removed: Fall in Tin and Copper, and con- 
sequent reduction in manufactured wares: Letter of a Burmingham Manufac- 
turer on the Effects of indiscreetly Raising and Lowering the Price of Copper: 
Abundance of Foreign Orders: Board of Trade Returns, great Increase of Exr- 
ports: Interesting General Statement—Banxrurtcy oF Fox, HENDERsoN, 
anp Co.: Last Examination Passed —BiRMINGHAM FOLKS AND THEIR 
ANTICIPATED HoLmay—Cnimean Retics tv CattrHorre PaRk: A Soul 
above Butions——Tue “* SpecTaton” UPON THE PRoposED BIRMINGHAM 
Exuisition — A MepaL IN COMMEMORATION OF THE VISIT OF THE 
Puixces or OvuprE—A PHoroGcraPpiic Stupy FROM WOoLVERHAMPTON— 
‘Tue Gasworks or THE West Miptanps—Tue Boer EXp.Losion aT 
West Bromwich —Tue Bower Expiosion aT WOLVERHAMPTON: The 
Verdict: The Evidence —EXPERIMENTS WITH A STEAM SAFETY-VALVE OF 
Lance Dimensions—Gas IN A Cornisit! MINE—STEAM CULTIVATION OF 
THE Lanp: Important and Successful Experiments. 

Tue iron trade is not so active in its several departments as it might be ; 

and it has not improved in the past week. Whilst some of the houses 

whose brands stand high in the market are actively engaged, the larger 
number of establishments are not, by any means, in full activity. Prices, 
however, remain firm for accredited goods, and there is no probability of 
their giving way. The tightness of the money-markct is said to have been 
chiefly instrumental in producing the present evident tendency to flatness. 

Pig iron is not accumulating in the hands of makers, 

The coal trade is reported as still healthy. 

The dulness which has for some time pervaded most of the general 
trades of Birmingham is likely to be in great part removed, just at the time 








cash, 
Iron.—The market is quiet but firm for all descriptions. Scot ch pig | 
is steady, with small sales at 35 dols,, to arrive, and 36 dols, to 37°50 dols., 6 





moa., here—the latter rate for small lots, In bars there is little ¢ or nothing 
dving ; 18 tons Staffordshire rod sold at 75 dols, 6 mos, Of English sheet we 
notice 1,300 bdls, A G,, assorted, at 44 cents, 6 mos, 

The Philadelphia North American of Saturday says:—‘* The market is 
firmer. Stocks are light, with a fair inquiry for pig metal for future delivery, 
and some 2,000 tous anthracite have been disposed of, in lots, at 26 dols, to | 
26°50 dols, for No. 2, and 27°50 dols. to 28 dols, for No. 1, on time. Some | 
makers now refuse our highest figures. Manutactured iron is steady, with a 
moderate business to note in rails and bars at quotations. 

Leap.—The market for pig remains very quiet, but the smallness of the | 
stock imparts contidencé to holders, and the tendency of prices, if anything, is 
to a higher range; we hear of no sales, 

Naits —The market continues steady for all descriptions. 

Suot.—Drop and buck are steady and firm at our notations, with moderate 
bales 

Spxcren is dull. We note sales of 50 tons plates, from vessel, at . cents, 
and sinal! lots from store §} cents, 6 mos, 

Srre..—We notice a sale of 300 bxs, Milan, to arrive, for export, on terms 
not transpired, 

Tin,—-The demand for pig is quite small, and, though there is no quotable 
decline, yet prices seem to rather favour buyers, 10 tons English seld hy 35} 
to 36 cents, cash. In plates there is only a moderate business, §d X are 
plenty and dull; 200 to 300 bxs, sold at 12°50 dols, to 12 58 dols., 6 mos. _1.€. 
coke are scarce, and in tair request, 250 bxs. brought 10°75 dols, 6 mos, Coke 
terne are also in small supply, 200 bxs, changed hands at 10°50 dols., 6 mos, 
Charcoal terne are plenty and dull; 150 bxs, 1.C, charcoal plates, 14 by 2v, 
wold at 12°25 dols., cash. 











SinGaPpornk METAL MAnkkt, Feb. 26. 

Of muskets with bayonets there are large stocks, and very dull. Limited 
sales at 45 dols. Locks 11 dols to 12 dols, Tron is in inquiry. Sales consist 
of Scotch bar at 3 dols, to 3} dols, English 2°50 dols. Swedish none, and 
wanted ; last sale at 5 dels. Nail rod at 3°25 dois, to 3°40 dois, Round bar 
at 3}.dols, Pig lead continues in demand, Sales at 6°25 dols, to 7°50 dols, 
Market bare of sheet, and wanted, Steel sm ales at 5-90 doles, to G dols, 
Spelter in more request, sales at 7°25 dols, to 7:50 dols, Tin plates none and 
much wanted, Tin has advanced to the extreme rate of 33 dols, per picul. 
and searce, Supplies and sales of anchors and chains of suitable sizes at 6 
dole, the former, and 4°75 dols, the latter per ewt. Copper sheathing no sales 
reported, Sales of yeliow metal at 34 dols.; holders now asking 36 dols, 
Biass wire 26 dols, to 40 dols, per picul, Heavy guns 12 dols, to 15 dols. per 
pounder, 

















Exports or Bririsit MANUFACTURES AND PRopUCK FROM LIVERPOOL IN 
THR WEEK ENDING 297TH ApRiL.—CANADA PLATES.—Kio Janeiro 13 bis., 
Boston 500 bxs,, New York 750 bxs., Montreal 1,510 bxs,, Quebee 170 bxs. 

CoaLs, tons.—Aspinwall 45, Hong Kong 1,178, Launceston 240, Melbourne 
218, Sydney 128, Aden 4,050, Bombay 749, Cienfuegos 315, Buenos Ayres 61, 
Kio Grande 5, Rio Janeiro 10, San Francisco 309, Singapore 654. Bahia 435 . 
Demerara 130 hhds., St. Louis 206, Boston 100, New York 8, Che urlotte 


Town 10, Newfoundland 148, Miramichi 35, Quebee 2,530, Yarmouth 12, 


















| recede, 





Richibueto 7 Gibraltar 240, Malta 117, Cork 120, Carrow 50, Castietown 
5, Conway 64, Clare 15, Creetown 50, Donegal 75, Dundrum 10, Dublin 408, 
Limerick 146, New Ross 180, Sligo 105, ‘valee 89, Kingstow 100, Bangor } 
130, Aberdovey 2 2, Amlweh 5, Inverness 83, Flint 94, Portinilain 70, Rhodes 20, | 
Pwilhely 50, U lverstone 21. 
| 
| 
| 




















Coprer.— Bahia 6 es , Jamaica l es., Mauritius 4 cs., Pernambuco 7 es,, 
Rio Janeiro 10 es, 12} c., Havana 2 tons 3 c., Barcelona Ges., Constantino; 
17 ce, 3 bxs., Kotte ydam 9 tons I} c. 

Correr, Sukatuing.—Demerara 5 es 
48 ex. 

HaRpDWanrk, packages, -- Africa 31, Hay 
220 kgs., Sydney 31, Bombay 89, Caleut 
9, Barbadoes 6, Chicago 29, Demesara 32 and 430 kgs., Havana 83, Helize 32, 
Jamaica 123 and 253 kgs., Santa Martha 9, St. Thomas 10, Carthagena 6, 
Vera Crus 2, Baltimore 7, Boston 8, Charleston 1, New York 479, Philadelp! in 
17, Halifax 61, Arichert 1, Buctouchi 8, Miramichi 6, Mon treal 588, New- 
foundland 180 bgs., ame N.S,, 68, Charlotte Town 2 7+ and 
esks., Richibueto 191, Jobn 78, Yarmouth, N. , Bahi: 
Buenos Ayres 566, La aa ayra 42, Lima 55, Gus al Maranham —, Per- 
ee 264, Rio Jane iro £13, San Francisco 93, Valparaiso 419, Alexan lretra 

» Alex andria 5 52, Ancona 2, Alicante 188, Barcelona 33, Beyrout 5, Bilboa 47, 

Ceais 4, Charente 2, Corunna 6, Constantinople 13, ivita Veechia 8, Cortu 3, 
Genoa 10, Gibraltar 7, Havre 5. Lisbon 56, Maderial, Malta 2, M: “S 
Messina 5, Milan 1 es, Naples 2, Oporto 1, Palermo Santander 1, 
5, Smyrna 10, Stettin 3 c., “Tarragona 1 cok.. Trieste li, Valencia 3, 
Venice 6. 

1non, Bak anv Bout, tons.— Geelong 34}, Arica 73}, Pees. Bombay 
335¢, Caleutta 47, Madras 64, M 3, Maranham 14, Rio Janeiro 1! 
Buenos Ayres 12, Demerara 12, St. Jago de Cuba 294, New Orleans 
Raktimore 1, 1044, Boston 3363, Charleston &4, New York 1 . Philadeip bia 
153}, Halifax 14, Mantanzas 254, Montreal 35, Quebec 7 
Charlotte Town 7, Richibucto 15§, St. Jobn 23, Yarmouth, 
michi 8}, Pernambuco 5, Sau Francis A. 26, Valparai-o 11, Alexandr 
Beyrout 144, Bilboa 3, Bordeaux 16, Corunna 39, Gibraltar 24, Ge 
Lisbon 19 tons 2 ¢., Leghorn 64, Pa die 254, Havre 24, Ibrail 30}, N 
Nantes 6}, Rotterdam 54, Naples 894. Trebizonde 50, ‘Ineste 6, Venice 16. 

IRON, CASTINGS, tons.-—Geelong 4}, Melbourne 2 tens 11 ¢., Ceylon 7 tons 
7 ¢., Buenos Ayres 4 tons 3 c., Jamaica 10, Saungose 20, Mantanzas , Santa 
Martha 2, Rio Janeiro 1 ton 1 ¢ arlotte Town 8 ¢,., Newfoundland 3 «., 
New York 10}, Alexandria 38, ¢ a4, Lisbon 1}, St.John 3c, 

Iron, Hoor, tons,—Calcutta 253, Ceylon 15, Melbourne 10 ¢ , Havan 
Demerara 1, Jamaica 1, Boston , Charleston 5, Philadelphia 111, ) 
Urieans *, Quebec 49}, Buenos Ayres 154, Valparaiso 6, Monte Video 
Barcelona 11%, Bordeaux 5}, Havre 30}, Lisbon 10, Trieste 5, Marsala 
Oporto 24, Nice 42}, Venice 8, Tarragona 10, Valeneia 3c. 

Tron, Pia, tons — Melbourne 45, Launceston 30, Caleutta 56. Phi! 








le 


» Havana 20 bxs., New York 50 bxs, | 


5, Geelong 201, Melbourne 348 and 
eylon 108 and 220 kgs,, Manilia 
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150, New York 681, Quebec 6 tons 9 ¢., Bahia 10 San Francisco 9, Trieste 118, 
Iron, Rattway, tons.—Pbiladelphia 63, Halitax 24y, 
New Orleans 197}. 
Tnon, Rop, tons,—Bombtay 50, Calcutta 53, Philadelphia 7}, Ba’timore 
10, New York 183}, Trieste 8, Constantine ple 90, Leghorn 12k, Smyrna 35, 
Nice 20, Naples 18. | 


New York 1,627, 


lox, Suxxt, tons.—Melbourne 12, Bombay 105, Calcutta 115}, Havana 


} eng 


| while to 


| when matters were beginning to cause considerable uneasiness of feeling 
| ‘iin has fallen 4s. per ewt.; and a decline in copper has caused brass wire 
4d. per 1b.; rolled brass and brass tubes, 4d. per Ib.; 


to be reduced 
Betore the above reduction 


and copper wire and eopper tubes, 1d. per Ib. 
was declared a Birmingham manufacturer wrote as follows : —** Fine copper 
is now quoted at £135 per ton, and it is not to be bought from the copper 
brokers under that price; yet so general is the impression that it must 
and so limited is the demand for the article (in consequence of 
merchants, factors, and manufacturers declining to issue any orders for 
brass or copper goods) that it is possible to buy good clean copper (old 
bolts, &c.), at £107 4s. per ton or 114d. per Ib., at which price I have, 
to-day (April 25rd), purchased a large parcel, It must be confessed by 
all that the last rise of £9 per ton was as indiscreet as the fall of £19 some 
months ago was unnecessary. If the market price of copper had remained 
at £126, I believe that the consumption would have been continuously 
progressive; but the unexpected and heavy fall and then three successive 
rises have unsettled the minds of consumers and produced a depression 
which is almost without a parallel during the last ten years, As an exten- 
sive consumer of copper, I can say, with sincerity, that manufacturers 
generally would feel very grateful to smelters if a uniformity of price could 
be preserved. I trust that the next fall in copper will not be more than 
£9, and that it will long remain at the remunerative price to smelters, and 
satisfactory price to consumers, of £126 per ton.” 

The deficiency of orders has been perceptible in the home market only, 
the foreign market continuing to present features of the most gratifying 
activity. The houses that are engaged upon foreign orders are as well off 
for orders as they wish to be. Such a trade is now being done for conti- 
nental customers, that we expect to find the trade returns for April exhibit 
a yet more satisfactory appearance under that head than the very gratity- 
ing one of March returns, the chief features of which we append. 

The fiourishing condition of the foreign trade is shown by the exports 
(£10,456,328) being nearly a million sterling more than in the correspond. 
ing month of last year. In the language of the Birmingham Journal of 
Wednesday last—* The fictile and metallic manufactures have continued 
to enjoy the large share of foreign support they have so long received, 
the amounts exported still increasing, as the annexed table will show :— 

1856. 1857. 












Earthenware .. .. «+ £ily 7a oe £134,642 
Glass .. on. pe B es 64,031 
Hardware and cutlery +o 86 298, 4 oo 333,249 
Machinery oe ea 158) 313 ee 238,328 
Metals:— 
Iron and steel... 1,126,739. 1,238,538 
Copper and brass es 158,983 .. 209,890 
Lead oe on ee 2 oo 53,127 
Tin. oe ° oe 149,146 
Plate, plated wares, 
and jewellery... 51,036 





The large additional quantity of hardwares pers seitieie exported was 
sent chiefly to the United States and Brazils; the exports to Australia, 
Canada, and the Hanse Towns, increased in a less degree ; and as regards 
France and India, there was a slight diminution, Of the machinery ex- 
ported, a proportion amounting in value to £65,215, consisted of steam 
ines, the increased demand for which came from France, Sardinia, and 
The demand for locomotives from Canada has ceased, now that the 
ad Trunk Railway is completed, and that from Holland is declining. 
The enormous inerease in other classes of machinery extended to every 
country except France, in which case the diminution was very trifling, 
Holland, Spain, India, and Australia, the exportations nearly 
Russia appears in the accounts as an importer of British machi- 

2. The 








doubled. 
nery for the first time since the war; the amount taken was £2 
accounts of the iron trade are given in the following table in detail; 








1856. 
Pig “el ee 2 
Bar, bolt, and rod... ee 551,869 .. 
Wire a ae ee W213 
Cast... . +o! ee Uae Go,ylo 
Wrought .. «2 of o8 eo 316,062. 
Steel . oe 58.073 6S,7 


“ The exportation of pig- iron ‘to France and the v nited St: ~ s dimin- 
ished during the month, but the falling off in those directions was more 


' than compensated for by the increase demand from Prussia, Holland, and 


British North America. There was a largely enhanced demand for bar 
iron from Holland, Sardinia, the United States, and Australia, while 
the exports for French and East India consumption show a considerable 
decline. The exportation of cast-iron increased greatly to Brazil and the 
British possessions in North America and the East Indies, and there was a 
renewed demand from Egypt, to which country cast-iron had not been ex- 
ported for a considerable period, There was a large decrease in the 
exports of this description of iron to Australia and Sardinia. The 
increase in wrought-iron was entirely colonial, the demand from Holland 
and the United States having fallen off. The value of the tin-plates 
exported was £152,456 against £154,658, the remainder of the amountin 
the table representing unwrought tin, 
facture was ascribable to the diminished demand from the United States, 
as the shipments to the Hanse Towns, Canada, and Australia, increased.” 
In the Bankruptcy Court, Birmingham, on Monday last, Messrs. Fox 
Henderson, and Co., supported by Mr, T. 8. James, came up for the pur- 
pose of passing their last examination, to which no opposition was offered 
by the assignees, who were represented by Messrs. Colmore and Beale, or 
by creditors whose debts were proved by Mr. Knight and Mr. W. Morgan. 
The figures on the face of the balance-sheet, which is a very voluminous 
document, and which was prepared by Mr. Coleman of London, have 









The decrease in this local manu- | 


already appeared in these columns, On the case being called, Mr. Beale 
stated the assignees and creditors had now had the bankrupts’ accounts and 
books before them for six months, and were quite satisfied that the bank- 
rupts should pass.—His Honour said he should like to satisfy himself, as at 
present he knew nothing about the balance-sheet. It appeared there 
were great many disputed claims, and he wanted to know something 
mor Mr. T. S. James remarked that the estate was one that could not 
be wound up without either many suits or many actions, and therefore it 
would be injurious to the estate to give publicity to the exact state of these 
matters.—Mr. Beale expressed a similar opinion. After a private conversa- 
tion between his Honour, Mr. Beale, and Mr. James, his Honour said, he 
should pass the bankrupts’ last examination, and appoint the 27th of July 
next for the certificate meeting. It was decided that a dividend meeting 
should not be named at present, as it was not considered advisable to force 
the securities held by creditors, into the market at the present time. The 
amount of debts proved on Monday was £18,377 8s. 5s., inclusive of the 
proof of Mr. G. Strutt, for £15,300. Claims were also entered for the sum 
of £5,813 13s. 10d. Official assignee, Mr. Whitmore. 

The Birmingham people are all expectation for their holiday on the 
25th inst., when the royal commander-in-chiet will open their public park 
A local paper says :—* It is greatly to be desired that the commander-in- 
chief should leave Birmingham impressed with a high notion of its manu- 
facturing capabilities, and convinced of the fact that it can produce the 
finest guns in the world in the largest numbers.” ‘Therefore, it is pro- 
posed that after a dejeuner to be followed by a grand banquet on the 
day of the , on the ding day his Royal Highness shall visit 
various works in the town, particularly the proof-house and the gun and 
sword manufactories. 

Calthorpe Park or some other equally public spot in Birmingham will 
soon be rendered somewhat more attractive than they now are to the 
townspeople, who are not all of the same mind with their “friend” and 
neighbour, Mr. Sturge. The mayor of the borough recently conceived the 
idea that his townsmen would be gratified by the possession of some 
momento of the glorious campaign in the Crimea, and he accordingly 
entered into a correspondence with Lord Panmure, the Secretary of War, 
to gain his object. The result of the correspondence is that Lord Panmure 
offered to present to Birminghom two mounted Russian guns of large 
calibre, and two piles of shot, found in the interior of Sebastopol after the 
capture of that redoubtable fortress. The mayor and others who waited 
upon the Duke of Cambridge to solicit him to come to Birmingham, 
obtained an interview with Lord Panmure for the purpose of thanking his 
lordship for his handsome gift to the corporation of the borough. His 
lordship very courteously received the deputation, and intimated that the 
guns would be presented by express command of the Queen, as some 
acknowledgment of the patriotism exhibited by Birmingham in largely 
contributing to the Patriotic Fund; and especially of the unprecedented, 
admirable, and efficient manner in which our town supplied the army with 
guns during the Russian war. His lordship signified his wish that a tablet 
might be placed on the guns to record and perpetuate the circumstances 
connected with the war trophy. The town council will be called upon to 
decide where the cannons shall be placed. Calthorpe-park would be a 
suitable spot. When the mayor, on Tuesday last, * reported progress” to 
the corporation, Alderman Baldwin said, “If Russians came to Birmingham 
and saw their guns displayed, it would serve to rankle the sore. When 
people became friends they should do all they could to cement the friend- 
ship. Guns came to Birmingham after the termination of the French war, 
and were manufactured into buttons (laughter). He suggested that the 
Russian guns should be turned into buttons too; be stamped in a particu- 
lar fashion, and be worn by those who wanted military momentoes, 
laughter).—Alderman Hawkes hoped that in such a matter as the one now 
before them, the town council of Birmingham had “a soul above buttons! ” 
This happy remark elicited warm approbation, and further merriment. 
The motion requiring the Public Works Committee of the council to select 
a suitable site for the trophies passed with only one dissentient. 

In connexion with the Manchester Exhibition the Spectator of last 
Saturday has the following remarks upon the recent proceedings in Bir- 
mingham :—*“ Already other provincial towns are filled with emulation, and 
Birmingham has taken the initiative in claiming to succeed Manchester 
with a local exhibition. But the new idea differs from that of the Art 
Treasures, and from the exhibition of 1851 and 1855: the proposal is that 
Birmingham should exhibit itse//—should collect specimens of all that it 
can do, and invite the world to come and see. The world is very ready for 
such invitation, and next year, probably, the rush upon Manchester will 
be succeeded by a rush upon Birmingham. Other towns of course will 
follow, Liverpocl, Glasgow, Leeds, Sheffield, Nottingham, Bristol, each quite 
able to furnish out its own museum bazaar ; nor need agricultural Lincoln 
and Wakefield abstain.” 

In commemoration of the visit of the Princes of Oude to Birmingham, 
Mr. G. R. Collis has struck a large medal bearing on the obverse the por- 
trait of the Queen, and on the reverse the following inscription :—" Struck 
at the works of G. R. Collis, to commemorate the visits of their Royal 
Highnesses Prince Alum Nasser Keywan Kader Hoomargoon Jah Keyser 
Hashem Sahab Alum Talee, and Meerza Mohamed Hamed Alee Bahadoor, 
heir apparent to the throne of Oude, and his uncle, Prince Meerya Secunder 

hadoor, to “a. ingh by invitation of the mayor, John 
Ratelitfe, Esq., Mareh 31, 1857." 

The most recent wert of a photographic artist of Wolverhampton, 
who is nomere copyist, and who, because of his genius, is gradually acquiring 
celebrity, is thus referred to in the Atheneum of Saturday last :—*“ Mr. 
Rejlander continues his studies of composition by means of many negatives 
printed into one group; and his last production, an allegorical representa- 
tion of * Life,’ is in many points masterly—worthy to be painted as a fresco. 
In the centre of the scene a venerable personage leads two youths through 
an open gate into the world of Manhood—where, on one side, voluptuous 
Beauty beckoned into the pleasure paths which lead away to Licentiousness, 
Prostration, Insanity, and Death, personified by figures ; and on the other, 
Religion draws its chosen towards the paths of Duty, Industry, and Peace. 
In the fore-centre of the scene connecting the two allegorical groups 
crouches a fine figure of Repentance, with the limbs marvellously fore- 
shortened. Altogether, as Mr. Rejlander means it to be, this composition is 
one for the artist to study late and early.” 

The Birmingham Journal says:—" Nearly twelve months ago the late Mr, 
Brotherton made a motion for a return of all gas works established under 
Acts of Parliament in England and Wales, stating where situated, the 
maximum and minimum charges per 1,000 cubic feet, the material used, 
the average number of cubic feet of gas produced from a ton of coal, and 
the illuminating power of the light produced from an Argand burner con- 
suming tive cubic feet of gas per hour, as compared with the light given 
by sperm candles, six to the pound, and burning 120 grains per hour. Th2 
returns received at the Home Office have been printed, and issued this 
week ; but there are several companies who have not made a return. Those 
locally situated will be found in the following table, in which the price per 
1,000 cubic feet given is the average charge : — 








Illuminating 
Charge per Produce of power, 
1,000 cuvic feet. atonoefcoal, Candles. 
Birmingham .. .. «. of 3% Gd... 8,800 oe j 








Bilston ae a a ee 9 oe 7,100 se 3 
ke 1 oe 6,440 . not stated, 
Leamington ee oo of & 104 oe 8,000 ee 13 
Newcastle-under- Lyne oo of 6 oe 7,000 ee 12 
Stafford co te ce ce oo & 6 se 2,000 ee 10 
TPN. 0s cs oe ow wo Bh. BH . ac 8,500 e 7 
Worcester . . “oh - 9,0 0 y 


It appears from the ‘foregoing summary that while the largest ‘supply of gas 
is obtained from a given quantity of coal in Stafford and Worcester, the 
illuminating power is highest in Leamington and Birmingham, and, as 
regards the latter, at the lowest average price. The average is taken by 
adding tothe minimum price half the difference between that and the 
maximum. 

The inquest upon the body of the victim to the explosion of a boiler at 
Mr. Dawes’s ironstone pit, at West Bromwich, has terminated. At the 
resuined inquest Mr, FE. T. Wright, of Welverhampton, civil engineer, who, 
at the request of the coroner, had examined the exploded boiler; 
after giving an opin on that the boiler in question—a hemispherical 
low-pressure one, of fifteen feet diameter—was the worst description of 
boiler in use, and adding that whilst unable to state specifically 
what had caused the explosion, said that in his judgment, and aftera 
careful examination and inquiry, he had come to the conclusion that it 
must have arisen either from its being worked with the steam above its 
ordinary pressure, or the water had been too low in the boiler, although he 
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could not ascertain if the plates had been rendered red-hot. The jury 
returned a verdict to the effect, ‘‘ That deceased came by his death from 
the effects of this boiler explosion, but how such explosion was caused there 
was no evidence before the jury to show." They also added, “we are of 
opinion that it is very desirable that the use of boilers of the same de- 
scription as the one employed should be discontinued, as the evidence shows 
that they are not so safe as other boilers.” It appeared that Mr. Dawes 
had put out of work during the past year two of these boilers. 

The evidence that has been given at the inquest upon the bodies of the 
five persons killed by the boiler explosion at the works of a fire-iron 
polisher, of Wolverhampton, named Benjamin Mason, as noticed in our 
last, has been of a nature to fully bear out our remarks with reference to 
the shockingly careless manner in which the engine and boiler was worked. 
The verdict of the jury is conclusive upon the point. We give the verdict 
verbatim from the coroner's endorsement ; and if the want of skill in com- 
position on the part of its writer should not render it unintelligible, our 
readers will see that it contains the germ of a sensible suggestion for the 
consideration of the Home Secretary—a suggestion for which Tse 
ENGINEER might reasonably take some credit:—‘“The deceased persons 
came to their death in consequence of injuries received by the explosion of 
a certain boiler upon the premises of Benjamin Mason, and that such ex- 
plosion was caused by the neglig of the engi in Mason, in 
not supplying the engine with water; and the jury beg to call the attention 
of the Government to the dangerous practice of allowing unqualified 
persons to have the management of engines and boilers, and they would 
insist upon their being certificated persons, and they think the appoint- 
ment of an inspector for this neighbourhood to superintend engines and 
boilers would have the effect of reducing the number of such occurrences 
as the present.” Cutting off a few of the (h)“ands” of the jurors, it would 
seem that the jury wish to call the attention of the Government to the 
danger to which the public are exposed | persons unqualified for the 
work being entrusted with the ‘y steam engines and 
boilers, and that they insist upon such ob being required to possess a 
certificate of their ability to discharge such duties. Further that the jury 
desire that Government inspectors should be appointed with the view of 
securing the safer working of steam boilers and their engines. Such 
Government supervision was shown in last week's ENGINEER to be eminently 
called for, not only in such cases as the one now under notice, but in others 
also; and the general public are endorsing those opinions. The recom- 
mendation is a wise one, and it must be carried out. Future Government 
inspection, however, must not be what past Government inspection has 
been. Both colliery inspectors and steam-boiler inspectors and railway 
and other Government inspectors must be more numerous, and must have 
placed in their hands more authority to secure the public safety than 
certainly the colliery inspectors are now invested with. 


The following are the leading points of the evidence upon which the 
verdict was founded :— 

The scene which immediately preceded the explosion was described 
by two witnes:es, the one a workman, and the other the daughter of a 
workwoman in Mason’s employ. The former said, at the time of the 
explosion, he was near to the engine, and Mason and Cornfield (the fire- 
men) were on the side of the boiler. They were then trying to stop the 
water from running out of the boiler. The boiler was leaking through a 
defect in a joint of the water pipe, occasioned by an elastic ring having 
given way. They screwed down a valve, which stopped the water from 
escaping, and then the explosion took place. The latter deposed—The 
steam began to blow out of the joint of one of the pipes. As soon as I 
saw it 1 hooted “Oh, Benjamin, there's danger.” Benjamin Mason then 
ran out of the engine-house and got on the boiler. Joseph Cornfield first 
went upon the boiler, and Benjamin followed him. They began to loose 
the steam off at the clack a little at a time, because they saw there was 
danger. I saw the explosion. I had gone into a small workshop close by 
when it happened. It took place immediately, When I first saw 
Benjamin Mason he was in his shop, and he came out of the shop to the 
boiler. It was not a minute after he went to the boiler that the explosion 
took place. There was not anyone minding the boiler when he went. 
——tThe practice of the unfortunate man Mason in his proceedings as 
“ engineer,” is thus described by a master wood-turner, who for some time 
rented power from Mason :—*“ It was frequently the case," said the witness, 
**that the water-buoy would be so low that we could not tell the quantity 
of water in the boiler. The boiler ought not to be worked when the buoy 
was down. I have often had to remonstrate with the engineer for work- 
ing the boiler when the buoy was down. On one occasion I saw the pack- 
ing blow out of the man-hole myself, and I have heard of it having been 
so on other occasions. My men have on several occasions run out of the 
premises in consequence of fearing an explosion. I have myself several 
times left the neighbourhood of the bo#er from the same dread. Mason 
was careless about the buoy being down when he was busy. The buoy 
used to run down in consequence of want of water. There was no gauge 
to ascertain the exact amount of pressure. When the engine was out of 
repair an additional weight was put on the safety-valve."—-—Another wit- 
ness (a machinist) said—‘“I have seen indications of danger from short- 
ness of water in the boiler, and 1 have cautioned Mason about it. I con- 
sider there has been gross neglect in the management of the boiler. 1 have 
also told him about the safety-valve being too small. The man who put 
it on could not have known anything about his business.” [This valve or 
clack was only a two and an eighth inch clack, although the opening in 
the boiler was four inches. The valve was consequently not half large 
enough.]—— Mason's fitness for the duties that he voluntarily took upon 
himself may be gathered from the testimony of his father, who deposed 
that he (witness) “had the boiler put up about five years ago. The en- 
gine was put up and the boiler was selected by two working engineers, who 
worked for Mr. Banks, of Bilston, named Goulding and Priest. The 
boiler was a second-hand one when it was put up on his premises. Gould- 
ing and Priest left a man to work the engine for the first month, and then 
his son (the deceased), who had no previous knowledge of the working of 
engines, took to the engine, and worked and ‘fettled ' (repaired) it, with 
one man to fire. His son had worked the engine from the time it was 
first put up till his death, Witnes should himself have been upon the 
boiler at the time of the explosion if he had not been sent on an errand by 
his son——The coroner was ful in ob persons to 
examine the boiler after the explosion. They were Mr, Lionel Brough, 
Government inspector of coal mines; Mr. E, T. Wright, C.E, of Wolver- 
hampton; and Mr. T. T. Chillingworth, C.E., of Birmingham. Mr. 
Brough said—The bottom plates were generally three-cighths of an inch 
thick, with about three-quarters of an inch “lap” in the rivetting, with 
six or seven rivets ina foot. The boiler had originally consisted of very 
good plates; but it was worn and had evidently been repaired at different 
times. I saw two patches upon it. It was blistered in one place where it 
was not fractured, and I think that if the water had not been above that 
spot at the time of the explosion, the boiler would have gone there, the iron 
being thinner than at other parts, in consequence of the blisters. It had, 
unquestionably, been red-hot, but not quite at the bottom. I think it must 
have been red-hot immediately before the explosion ; there were evidences 
of recent heat. The openings in the boiler were a man hole, and a four 
inch steam clack, which had evidently been above the pipe, and therefore 
served for both, which is a very objectionable mode. There was another 
24-inch opening which had evidently been the feeding place, but it is com- 
pletely smashed. I infer that the cause of the explosion was the introduc- 
tion of cold water upon the hot plates ; but the evidence of red heat having 
existed is certain, and, therefore, it might have been caused by over-pressure. 
There are no indications of a water gauge having existed. There ought to 
be two gauges—one to indicate the quantity of water in the boiler, and the 
other to indicate the extent of pressure; that is the law with respect to 
my boilers, and I insist upon it being carried out. I do not consider 
boilers safe without them. Another witness said—-There were in the 
boiler a man hole, a steam gauge, consisting of a plain rod 











with a weight at the end, a water-buoy, and a wood float in 
the boiler. I have often seen the wood in the water. There 
was also a steam valve that went into the engine; I suppose 


that would be the valve upon which the elastic ring was placed.—— 
Mr. Wright said the boiler was 14 feet 6 inches long, and 4 feet 7 inches 
in diameter. I have this morning had a model of it made. It shows the 
proportions, and the junctions of the boiler, also the rents in it caused by 
the explosion. [Mr. Wright here produced a model made on a scale of two 
inches to the foot, showing all the rivetted joints, and also the rents caused 
by the explosion, It had the man hole, and steam and feed pipe holes 
marked upon it, and was, in fact, a complete model of the boiler.) The 





whole of ‘.1e lower part of the boiler, and portions of the sides, had been 
very — overheated. I am clearly of opinion the boiler has burst from 
d with overheating, arising from shortness of 
water, which naturally weakened the plates. If the engineer had properly 
attended to his duty that could not have taken place; there must have been 
gross neglect on the part of the person who attended to the engine. It was 
astrong boiler, and if in good repair would require a pressure of 350 Ib. 
upon the inch to cause it to explode, and overheated as it was, I take it 
that it would not burst at a less pressure than from 200 Ib, to 250 Ib. upon 
the inch. If it had been in good repair it would have been a safe boiler to 
wo. k at 60 Ib. pressure upon the inch, and in its present state of repair it 
might have been safely worked at 40 1b. It was a safe boiler to work with 
proper appliances and due care. I should think it would take an hour to 
reduce the water from its proper level to the quantity which would be in it 
at the time of the explosion, and it must have been neglected for that time 
by the engineer. Mr. Chillingworth said the lever and weight not 
having been found, I could not directly ascertain the pressure, but | have 
taken other means of discovering it, The lower part of the piston rod of 
the engine was blue, and the upper part of it straw coloured. To produce 
the straw colour would require a heat of 470 degrees—the blue 570; and 
to produce that heat would require a pressure of saturated steam of from 
500 lb, to 1,000 Ib. upon the inch; and I should think the pressure at the 
time of the explosion must have been at least from 400 Ib. to 500 Ib.; butit 
might not be as much. The cause of the explosion was, in my opinion, a 
sudden increase of steam in consequence of cold water coming in contact 
with the hot plates. Ifthe safety valve had been larger the accident might 
not have taken place. If the engineer had properly attended to his duties, 
he would not have allowed the water in the boiler to become so low, and 
the explosion would have been prevented.——Mr. Wright here stated that 
at a pressure of from 200 Ib. to 250 Ib. to an inch, at which he believed the 
boiler ‘o have burst, the amount of internal force endeavouring to escape 
would be equivalent to 3,000 tons; and at a pressure of 450 Ib. to an inch, 
at which the boiler was bound to burst, the internal pressure on a boiler of 
that size would be equal to 6,000 tons. Had the boiler been made as well 
as it could be, it was bound to burst at a pressure of 450 1b. to an inch, but 
it would burst with less pressure than that, as it was not well made. 

A steam safety valve of large dimensions, the invention of Mr. Joshua 
Horton, jun., boiler maker, of Brierley-hill, near Dudley, was publicly tested 
on Monday last in the presence of between 100 and 120 ironmasters and 
others largely interested in the safe working of boilers. Mr. Lionel Brough, 
the Government inspector of mines, was of the number. The experiment 
has demonstrated that safety valves of the largest possible dimensions are 
those most likely to obtain the object of their use. In circulars previously 
issued Mr. Horton said:—“1 propose, after raising the steam to the 
maximum height, to show that it is impossible to gain above two pounds 
per square inch in excess of the load, gradually to run out the water, heat 
the boiler to red heat, and then inject cold water until it is raised to a 
proper working level." The boiler upon which the experiment was 
made was cylindrical in shape, four feet nine inches in diameter 
and twenty feet in length. The plates were 5-léihs of an inch in 
thickness at the ends and a quarter of an inch in other parts, 
A sketch of the apparatus, which Mr. Horton has invented, we find to our 
hands in the pages of the Wolverhampton Chronicle of Wednesday last. It 
is as follows :—The external part of the valve ists of two i 
The first is a pipe of two inches in diameter and fourteen inches in length, 
At the lower end of this pipe, which is connected with the top of the 
boiler, is a valve of two inches in di , Which is 1 by a stalk of 
the same dimensions at the other end of the pipe. Below the lower valve, 
and extending five or six inches into the boiler, is a continuation of the 
same stalk, attached to which is a weight which determines the pressure at 
which the boiler shall be worked. At the top of the pipe is a small branch, 
with a flange upon it. The second casting consists of a cylinder, six inches 
in diameter and fourteen inches in length. Within is an equilibrium 
valve, and at the top of the stalk of this isa piece of mechanism similar in 
construction to a piston of a steam engine. (Occupying the space between 
the latter and the valve is a branch of the same diameter as the cylinder, 
slightly turning upwards in an outward direction, On the side of the 
cylinder nearest the pipe first described is a branch with a flange upon it 
the two being connected together by a screw-pin, Within the boiler, and con- 
nected with a pair of “ jaws” screwed to the top of the boiler as a fulcrum, 
is a lever with two arms, the longer bearing a float sufliciently buoyant 
to float it. The shoiter arm passes through the shot-hole of the 
stalk which goes through the 2-inch pipe, and as the water becomes lower 
in the boiler the float lowers in a proportionate degree, and this has the 
effect of raising the stalk in the 2-inch pipe. This in its turn has the 
effect of closing the lower valve of the 2-inch pipe, and of opening the 
upper valve in the same pipe. Previously to this, however, the upper valve 
having been closed and the lower valve opeved, a quantity of steam has 
passed into the upper part of the cylinder containing the equlibrium valve, 
and this steam has brought to bear on the equilibrium valve a pressure equal 
to that beneath itin the boiler. When the upper valve of the 2-inch pipe 
is lifted the steam from the upper part of the cylinder naturally escapes, 
and this having taken place the equilibrium valve is opened in consequence 
of the pressure from below, and the steam is allowed to escape through the 
6-inch branch with the outward outlet. An important feature attaches to 
the use of the lever and float described, which is, that as soon as the water 
in the boiler (no matter what may be the pressure of steam) sinks below its 
proper level the float sinks, closes the lower valve of the 2-inch pipe, opens 
the upper valve, and consequently opens the equilibrium valve. The 
emission of steam through the large aperture referred to at once warns the 
engineer that the boiler is in want of water. ‘Ihe objects which it is stated 
can be accomplished by the invention are as follows,—While the equili- 
brium safety valve is capable of allowing steam to be generated and retained 
in the boiler to a given pressure it will not allow that pressure to be ex- 
ceeded beyond one pound or one pound and a half on the square inch, as 
atthe moment it arrives at that excess the valve opens, and the excess is 
at once blown out of the boiler. Secondly, when the water gets low in the 
boiler the valve is is so acted upon by means of the lever and the float, 
that the whole of the steam is immediately blown out of the 
boiler. When all the preli s had been com- 
pleted, the steam was raised to the requisite height, the first portion of 
the experiment was exhibited, showing that, the new safety valve being 
used, it was impossible to gain above two pounds per square inch in excess 
of the load upon the safety valve, and this, we understand, was highly 
successful, the greatest amount of pressure raised beyond the load being 
one pound per square inch. The water was then allowed to run gradually 
from the boiler until the plates were heated to a red beat. The engineer 
then took up his position in a small hut covered with cinders taken from 
an a‘jacent spoil bank, which would afford him protection in the event of 
an explosion taking place, whilst injecting the cold water, In this hut was 
tixed the pump with which the water was to be injected into the boiler. 
It was of the ordinary size used for such a boiler as that experimented 
upon—3 inches in diameter, and 10 feet stroke, and it was situated about 
twenty feet from the boiler. The spectators having retired to a safe distance 
the man commenced pumping. The moment the cold water was injected 
upon the red-hot plates, a violent puff of steam issued from the bell- 
mouthed branch of the cylinder described. It was then evident that the 
danger was passed, as had not this copious means of exit been provided, in 
all probability the boiler would have exploded. The equilibrium valve in 
this case was already open by the lowering of the float, as already described. 
This would not have been so with the ordinary safety valve, from the 
nature of which the load is always upon it, and, consequently, before there 
can in such a case be an escape of steam, the inertia of that load has to be 
overcome. The result seemed to give general satisfaction. 

We learn from the Cornish Telegraph, of Wednesday, that a most impor- 
tant work has tly been in prog at the Balleswidden Mine, viz., the 
erection of gas-works, the introduction of gas into the shafts and levels, and 
hence the superseding, to a considerable extent, of the old system of can- 
dles. Mr. Wright, C.E., of London, who contracted with the adventurers 
for the supply of gas, has recently been in the neighbourhood, and deli- 
vered a lecture to the agents and miners of Balleswidden on “Gas.” A 
large audience assembled in the “dry,” or drying house, which, we may 
state, is a long, low building, having a tubular boiler the whole length of its 
centre, on which the wet clothes of the miners are dried, which boiler is 
flanked by two rows of cumbrous chests, in which are deposited the men's 
materials, implements, &c. It is to the mine what the dressings, property, 
and green-rooms are to a theatre. The results are described as being most 
successful and important, so far as shafts and levels are concerned. The 
managers of the mine gave a certificate to this effect. 
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STEAM CULTIVATION OF THE LAXD. 


We have several times referred in this place to the scientific farming of 
the Lord Lieutenant of Staffordshire, Lord Hatherton, but never with the 
satisfaction that we now draw attention to his lordship's proceedings in the 
same direction. Convinced that land can be cultivated by steam power 
with a great saving of time and horse labour, he has now got a steam 
cultivator at work upon his farm. Its working capabilities were shown to 
several persons of considerable county distinction on Thursday and 
Friday last, at Teddesley, his lordship's Staffordshire seat, Among the 
company which Lord Hatherton had gathered around him on the former 
day were the Marquis of Stafford, Mr. Loch, agent to the Duke of Suther- 
land, Mr. M‘Connell, eagineer of the London and North Western Railway, 
and a number of Shropshire farmers. On Friday the Duke of Bedford and 
the Earl of Lichfield, with Mr. Philip Williams, the chairman of the iron 
trade, with other Staffordshire ironmasters, were on the grounds. Already 
several persons who have witnessed the steam cultivator at work on Lord 
Hatherton's farms have determined to employ steam in the cultivation of 
their own farms. In his desire to make the practice of agriculture in this 
country something like what it ought to be, Lord Hatherton is efficiently 
aided by his practical and judicious agent Mr, Bright. After this gentleman 
had examined the steam cultivator invented by Mr. Smith, of Woolston, 
near Bletchley, when it was at work experimentally at the Duke of 
Bedford's, at Woburn Abbey, and pronounced a favourable opinion of it, 
Lord Hatherton decided upon bringing it into use ; and we believe we are 
correct in stating that except at Mr. Smith's, at Woolston, Teddesley is the 
only place at present in England where it has been adopted. The 
cultivator we refer to is the well-known implement with five prongs. In 
the course of Thursday it accomplished about cight acres, and the land 
worked was barley stubble. Much more work would have been done 
had not the implement been twice changed, once for a ridge plough and 
another time for a three-pronged cultivator. In all instances, the work 
was satisfactorily performed, The piece of land where the trial was made 
was level, and if there are difficulties in connexion with inequalities of 
surface they did not present themselves on this occasion; but we are 
informed that such difficulties cannot be formidable. The operations are 
thus described by the Staffordshire Advertiser —“ The engine, one of eight- 
horse power nominally, though in reality greater, was fixed at one side of 
the field, about halfway across. An endless twisted wire rope, nearly an 
inch in diameter, and of great length, in this instance three quarters of a 
mile long, is partly wrapped round two drums, attached to the engine, and 
connected with a windlass, and driven by a strap and pulley. This 
rope passes round three flat cylinders, which are stationary at three ex- 
treme corners of the field, and round which the rope moves; the rope 
passing over low wooden revolving rollers at intervals to diminish the 
friction. The implement, * cultivator,’ or whatever else may require pro- 
pulsion, is fixed to the rope, and moves on with considerable rapidity, at 
least as fast again as a good team would work a plough. The corner 
cylinders are at present called ‘ snatch boxes,’ but ‘turn tables’ has been 
suggested as more appropriate. The position of these turn tables has to be 
moved every time the implement crosses the field, though the operation 
only occupies a few seconds, Vive men and three boys, or six men and two 
boys, are required to manage the working of the steam cultivator, namely, 
an engine-man, aman at the drums, a man to walk with and steer, so to 
speak, the implement, two boys employed alternately to move the wooden 
rollers at each end, a man to move the ‘ snatch boxes,’ and a man or boy 
to cart water to supply the boiler.” Five or six ewt. of slack was con- 
sumed on Thursday in working the eight acres. On Friday the steam 
cultivator was not in operation so many hours, and only about six acres of 
clover fallow were worked. The result was considered most favourable. 
The steam engine used at Teddesley is worth £210; the cultivator, the 
rope, windlasses, drums, and other appliances, raise the first cost to about 
£340. But it must be remarked that as the engine is portable, it can be 
removed to any part of the farm, and do the work of thrashing, grinding, 
and in fact anything requiring power. 

A few days ago a more complete trial of the merits of steam ploughing 
upon Mr. Smith's method took place at Woolston, under the inventor's own 
direction. At Woolston there were upwards of 500 of the gentry and 
farmers of Buckinghamshire and the adjacent counties to witness the 
trial, and several from the extreme north and west of England were 
attracted for the same purpose. Amongst the company some were from 
Bedfordshire, besides otiers from Leicestershire, Lancashire, Warwick- 
shire, and Middlesex, whose reputation as practical farmers entitles their 
opinions to be received with considerable weight on subjects of this nature. 
All these gentlemen watched the proceedings with the greatest attention, 
and gave praise where praise, it is believed, was fairly due. 

The first experiment was trenching the land. The implement was 
drawn by means of a metal rope, which, being coiled and uncoiled upon a 
drum, put in motion by a steam-engine stationed in a corner of the field, 
passed round three windlasses, the latter being moved as the new ground 
required ploughing. The engine was seven horse power, and the rope was 
three-quarter inch, of four strands. The entire operation required seven 
men ; one at the engine, one at the drum to put in and eut of gear, one to 
hold the implements, and the others to keep the rope on the windlaases, 
The implement was turned at each end of the land in the simplest manner 
possible, and worked throughout with the nicest precision over the whole 
surface of the soil. The depth required can be easily regulated by lowering 
or elevating the shares, and as deep as nineteen inches, if requisite, can be 
thoroughly penetrated. The work was admirably done, and had the soil 
been a little drier, the effect of thoroughly shaking aud pulverising it 
would have been more visible; as it was, there was scarcely a dissenting 
voice as to its general excellence. The implements in general use may, by 
their adjustment, be said to comprise four, No, 1 isa combination of 
shares, subsoilers, and claw wheels, which is used to break up, trench, and 
pulverise the soil. By removing the claw wheels and shares, and inserting 
another subsoiler, a powerful and effective plough is formed, which may be 
called No.2. No, 3 is also a modification of No. 1, and can be used on 
light soils, where its wider sweep wil! enable it to pulverise seven acres a 
day. These implements are most effective on heavy lands ; immediately after 
harvest the white stubbles can be readily broken up at the rate of from four 
to five acres per day, and, ifclean, immediately drilled with vetches, or if foul, 
crossed with No. 4, the cultivator, drawn by horses at the rate of six acres 
per day. Bean and pea stubbles can be treated in the same way for sowing 
wheat. After wheat sowing is completed, all the manure that is ready may 
be drawn out and spread over the land; the t hi and bsoili 
plough may then be most efficiently applied, as the soil will be all broken 
up, the manure well covered, and the land trenched up and exposed to the 
action of the weather during the whole of the winter. In the early spring, 
beans may be at once planted on the sides of these trenches, when the rows 
will be about sixteen inches apart; if any portion of this land is not re- 
quired for beans it can be crossed with the cultivator, and reduced to a tine 
tilth ready for turnips, or any other crop thought desirable. After a crop 
of turnips the cultivator, if worked by steam, can break up seven acres a 
day, and leave it ready either to receive the seed of barley or of oats, The 
ease with which the cultivator travelled over the land, and the effective 
way in which it broke up its surface, was the theme of universal praise; 
upon this point there were no two opinions, and for breaking up stubble 
immediately after harvest, all agreed that it excelled anything that had 
yet been seen in the cultivation of the soil. 

From a tabular statement, which Mr. Smith illustrated in going over hia 
crops, showing the cost of cultivating by the ordinary plough and by his 
system, it appears that the following results are obtained :— 

Ordinary Plough. 
Qrs. per acre. 





Fallow o> oe cf oo @ Fallow .. . . & 
Wheat oo 00 ve ce & Whent. oc o «o o § 
Beans je. Seen Beans ae 1h ee aay ae 
Vats oo ce cc oo © Vats on of #0 oe. © 
14 Qra. 24 Qre. 
Tone. Cwt, Tona, Cwt, 
Clover co co oe 8B Clover .. «- « 3 10 


It will be perceived that Mr. Smith discards the necessity of fallows upon 
his system of culture; while at the same time he insists that, upon cold 
lands, under the ordinary plough system, they are indispensable every four 
years. The fact is, that by simply shaking and deeply loosening the soil, 
without turning it over, the weeds are kept upon the surface and readily 
removed, while the soil is easily kept clean and ready for seed. 

The cost of steam-ploughing is about 5s, 2d. per acre, of subsoiling 3s. 
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per acre, and of scuffling 2s. One example or so will suffice to show the 
practical results of this mode of culture :— 





s. d. 

Land once steam-ploughed /peracre) .. .. «+ oe 5 2 
» Twice subsoiled, 3s. By PO ere. 
lu 2 


Oats, 3 bushels, produced 9 qrs, 3 bushels. 
Land, twice steam-ploughed, 5s, 2d... .. .. + 10 4 


»» Once seultled, 25, . 2s oe ve oe oe oe 





Pea seed, 3 bushels, produced 5 qrs. 1 bush. 

The saving in horses is also considerable. Mr. Smith showed clearly 
enough that he could dispense with three horses, which he valued at £30 
each, to say nothing of their keep. The cost of the whole plant for steam 
cultivation, including engine, windlasses, ropes, anchors, pulleys, ploughs, 
cultivators, &c., would amount to about £400; but for those who were 
already in possession of an engine the difference in saving between horse- 
power and steam-power would be sensibly felt, even in the first year, work 
measured against work, produce against produce. 

There can be no question that spade husbandry is superior to cultivation 
by the ordinary plough, not because it turns over the soil more completely, 
but because it disturbs it deeper, mixes it better, more effectually removes 
noxious weeds and grasses, and more freely admits the percolation of the 
water and the action of the atmosphere. The application of steam to pre- 
pare the land to receive the seed is the nearest approximation to this mode 
of culture, and, whether by its actual cost or production, is much more 
economical than that which has hitherto been produced by the common 
plough. In illustration of this statement, Mr. Smith, on taking his visitors 
over the farm, the crops of which were in a most promising condition, and 
the soil, although a heavy and gravelly clay, in excellent tilth, stated that 
he had avoided, as far as he could consistently, the use of horses for some 
years frum turning over the soil; that the principal instruments he used 
were the subsoil plough and the cultivator, and that this mode of cultiva- 
tion had been attended with the most beneficial results. He had an average 
return last year of 464 bushels of wheat per acre, while the produce of the 
rest of the land where the plough had been used in the ordinary manner 
was so much less that it reduced the total average over 90 acres to 424 
bushels, ‘This shows that the turning over of the soil is not a matter of 
necessity, and that as good, and, indeed, a better, crop can be secured by 
well inixing the soils, as there can be by turning them over. As regards 
the relative advantages of the locomotive and traction plans, he gives the 
preference to the latter, from the circumstance that the loss of power even 
of a team of horses (from two to three tons) in carrying themselves across 
a field, as well as the waste of power in counteracting their own exertions, 
by consolidating that which they are employed to render porous, is 
enormous, while that of a locomotive engine, weighing probably from seven 
to nine tons, would be still greater, when it was moving itself across a 
ploughed field, or up even a slight acclivity, By adopting the traction 
system, the power lost would be only that which was required to overcome 
the weight of the ropes and the friction over the soil, which would be much 
less than that required to carry the locomotive, and little or no power 
would be wasted in counteracting its own efforts. Besides this there 
would be a great advantage in using an engine which could be applied to 
many other agricultural purposes, such as thrashing, grinding, chaff 
cutting, &c. 

With the above facts before us it is now clear that the application of 
steam to the cultivation of the soil has received a solution which cannot 
fai) to have an important effect upon the farming produce of the country, 
and upon the general condition of those who are immediately connected 
with agricultural pursuits, The trials that we have described above have 
proved to a great body of landowners and farmers that the power of steam 
is capable of still further extension than it has hitherto received, and that 
it is likely to become the most powerful and, at the same time, the most 
economical agent that the latter can possibly employ. 








NOTES FROM THE EASTERN COUNTIES. 
(FROM OUR CORRESPONDENT.) 
Asout twelve months since, it will be remembered, a great outcry was 
raised on the alleged insecurity of the Eastern Counties aud Norfolk Rail- 
ways between London, Norwich, Lowestoft, and Great Yarmouth. The 
Government inspecting officer made a report of so alarming a character 
that the energetic mayor of Norwich considered it necessary to convene a 
meeting (on a Sunday) of some of his brother town councillors, and 
despatch a copy of the report immediately to the Zines, with a pressing 
request for publication. Vrinting-house-square complied with the behest ; 
the attention of the whole country became divected to the question, and 
the direetion of the railway were compelled to institute immediate repairs, 
The great cause of complaint was the insecure state of the wooden bridges, 
of which there are a great number over the small rivers with which the 
district is intersected; and these structures were immediately overhauled 
and replaced under the direction of Mr, Bruff, C.E. ‘The Government in- 
spector also complained of the careless and ineflicient manner in which 
some parts of the lines were ballasted, and this defect was remedied as 
speedily as possible. Mr. Bruff has now retired from the service of the 
Company, but it is due to him to state that the repairs were carried on 
with much judgment and vigour. The plant and permanent way on the 











entire system has now been brought into a greatly improved condition; 
and the trains, which were reduced in number and speed in consequence | 
of the progress of the repairs, are after to day (May 1) to be greatly accel- | 
Jerated. ‘The direction seem also to be anxious to meet the views of the 
public by undertaking to convey passengers at more convenient hours of 
the day, and performing more punctually the promises of their time-bills, 
On the other hand, they have caused much dissatisfaction by abolishing 
the market tickets, which enabled passengers to proceed to and return 
from a tour on the market day for a single fare. ‘The extent of this 
grievance to commercial men may be seen in the tact—selected as an illus- 
tration—that a return ticket between Norwich and Bury St. Edmunds 
now costs exactly double the sum formerly charged for a market ticket. 
The company have also advanced the ordinary fares. Another complaint 
is, that unequal fares are charged on different parts of the system, the 
rates being much lower per mile in the neighbourhood of Londen as com- 
pared with the neighbourhood of Norwich. ln the latter locality, too, the 
sume system prevails. Between Norwich and Lowestoft the second class 
fare is 2s,, the distance being twenty-six miles; while between Norwich 
and Bury St. Edmunds, a distance of forty-two miles, it is 7s, or a fraction 
under 1d. per mile in the first ease, and 2d. per mile in the second, The 
same fare is also charged between Norwich and Lowestoft as tetween 
Norwich and Great Yarmouth, although the distance is twenty and twenty- 
six miles respectively. Yet Mr, Love, the new chairman, declared the 
other day that the directors were anxious to charge an equal mileage rate! 
A meeting has been held at Grimsby, for the purpose of determining on 
the steps to be taken with reference to the bill introduced into Parliament 
by the Manchester, Shettield, and Lincolnshire Railway Company, to con- 
struct a railway from Grimsby to Cleethorpes, over the freemen’s pastures 
in the east marsh, The chairman explained to the meeting that before 
the railway company went to Parliament their agents had distinctly said 
that they were doing so on the faith that the understanding previously 
come to by them with the freemen would be adhered to, viz.—that the 
price of the land should be £25 per acre for a term of ninety-nine years; 
that three crossings over the new line should be reserved to the freemen ; 
and that an ornamental foot bridge should be constructed over the line at 
the new market place. Mr. Lamming, one of the “ Pastures Committee,” 
had since received, however, the following letter in reply to one he had 
forwarded to Mr. Chapman, the deputy chairman of the Company :— 
“Manchester, April 17, 1857. 
“Sir, —Mr. Chapman has submitted to the directors to day your letter 
of the 15th inst., and I am instructed to inform you that they do not con- 
sider it necessary that any one on behalf of this Company should attend 
the meeting on Monday next to which you allude. It will of course be 
open to the Freemen’s Pastures Committee to take any steps in regard to 
this Company's bill for the Cleethorpes railway which they may be advised ; 
but I am desired to intimate, that should any opposition be made, either 
directly or indirectly, by local parties, the directors will at once withdraw 
the bill. They have prosecuted it rather in deference to the strongly- 
expressed wish of the inhabitants of Grimsby and the neighbourhood than 








| In none of these cases has any blame been attributed to the engine-men ; 





from the expectation that it will prove very remuncrative to the Company, 
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and it is too small a matter to induce them to carry it through Parliament 
unless entirely as an unopposed scheme. 
“Tam, Sir, your obedient servant, 

“Mr. W. Lamming, Grimsby.” Epwarp Ross, Secretary. 
Notwithstanding this very distinct and decided intimation, the meeting 
passed a resolution to the effect that the bill be opposed in Parliament, and 
that if it was proceeded with a petition should be presented against it in 
the House of Lords. 

An exhibition of machinery, &c., is now open at Stamford. <A cotton 
winding machine exhibited by Mr. Clarke, of Leicester, winds 144,000 
reels weekly; and a circular hose machine, exhibited by Messrs. Corah 
and Sons, of the same place, has also attracted much attention, The en- 
gines for driving the machinery were lent by Mr. Nicholson, of Newark, 
and Mr. Simpson, of Lincoln. 

One of the principal topics of conversation just now is the new Neue 
Valley Drainage Bill, now before Pariiament. A numerous meeting of the 
Middle Level Commissioners has been held at March, for the purpose of 
organising an opposition to the bill. A prolonged discussion ensued, and 
Mr. Margetts moved a series of resolutions to the following effect :—* That 
the express parli 'y contract bodied in the 190th section of the 
first Neue Valley Act, amounted to a direct acknowledgment that the Bed- 
ford Level Corporation was subject to no other liability to the funds of the 
Neue Valley Commissioners beyond the maintenance of the south bank of 
* Morton's leam.’ That the Bedford Level Corporation having been thus 
admitted to have no other liability under the Neue Valley Acts than such 
as had relation to Morton's leam bank, avd having no interest whatever in 
the drainage and navigation contemplated by the Neue Valley Acts, ought 
to have been treated as holding a position under those acts entirely differ- 
ent from the position of other contributors, and ought not to have been 
involved in the general scheme of taxation under the Neue Valley Act. 
That to make the contract referred to in the first resolution a basis for 














involving the Bedford Level Corporation in an unlimited liability, 1 
to a grievous breach of faith, and the same is made more manifest by the 
145th section of the Neue Valley Act, which expressly declared that the 
amount contributed by each of the contributors should be accepted as a 
full and final acquittanee, remuneration, and discharge of the several par- 
ties contributing. That this breach of faith practised on the Bedford 
Level Corporation is calculated to have a very injurious effect upon the 
promotion of any other public work within the Bedford Level. That the 
Middle Level Commiasioners eaunot but feel that the matters adverted to 
in the foregoing resolutions affect a large number of the Middle Level Com- 
missioners and of owners of lands subject to Middle Level tax. Resolved, | 
therefore, that they deem it their duty cordially to co-operate with the | 
Bedford Level Corporation in opposing the Neue Valley bill now before | 
Parliament, and in using their best exertions for remedying the injustice 
already sustained by the owners of adventurers’ lands, and for preventing 
further injustice."—These resolutions were carried almost unanimously, 
and a committee was appointed to conduct the opposition to the bill.— 
Some dissatisfaction was expressed at the fact that Mr, G. G. Day, the 
clerk to the commissioners, was also solicitor to the Neue Valley bill. A | 
suggestion was made that another clerk should be appointed pro fem., but | 
Mr. Fellowes proposed that the matter should be allowed to drop for the 
present, as before the next annual meeting Mr. Day would have an oppor- | 
tunity of maturely considering his course of proceeding. ‘This was agreed 
to. The mayor and town-clerk of Wisbech have had an interview with 
Mr. G. R. Stephenson, C.E., on the subject of the bill, and urged upon him 
the necessity of giving immediate attention to it, as his evidence would be 
required before the parliamentary committee. A meeting is also to be 
held at Wisbech on Tuesday, to take the subject into consideration. On 
the other hand, the Neue Valley Commissioners have decided by 31 to 12 
to proceed with the bill, and appointed a committee to conduct it through 
Parliament. A number of the Northamptonshire proprietors have em- 
ployed Mr. Lewin, of Boston, as their engineer, to inspect the works and 
guide them in their proceedings. At the half-yearly mecting of the South 
Level Commissioners, it was stated that the bankers’ balance was £1,8 
and that the debts due on security of the taxes and toll were £14,500. 
The pr dings of the ¢ ioners involved nothing of general interest. 
It seems a matter of doubt whether the number of the various jurisdic- 
tions in the fens does not encourage litigation. 

Some apprehensions have been expressed with regard to the security of 
the new building erected in Norwich for the purposes of a free library, 
school of art, &c. It appears that a girder supporting the second floor has 
slightly deflected, but that two extra supports will remove all danger. 

The Wells-next-the-Sea and Fakenham Railway is very nearly completed, 
and is expected to be opened for traffic in June. The rails are all laid, 
and the gttes and stations are in an advanced state. ‘The line is about ten 
miles long, and is a continuation of the Norfolk system, which will now 
have three ports on its lines —Great Yarmouth, Lowestoft, and Wells. 

Three fatal accidents have occurred during the last few days in conse- 
quence of parties walking on railways. On the Leicester and Hitchin a 
poor man, very deaf, who “ happened to be on the line at the time a coal 
train was passing, was knocked down and almost smashed to atoms. A 
navvie, named Daxter, was killed on the same line in a similar manner; 
and on the East Anglian a farmer named Ferguson, supposed to be intox- 
ieated, took the line at Denver, as the nearest route to his house, and after 
proceeding one hundred yards was run over by a passing night train and 
killed on the spot. The shock to the train was not observed either by the 
engine driver or stoker, and the finding of the corpse revealed the accident. 
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and it seems desirable that the regulations against trespassing on railways 
should be more stringently enforced. 

Petitions are in ceurse of preparation to Sir George Grey and the local 
authorities complaining of the defective sanitary arrangements of the 
Plaistow and Victoria Docks district. The mortality in the district is said 
to be far beyond the rate which it obtains under effective sanitary mea- 
sures. It is believed that the nuisance complained of as arising from the 
boiling-house at the Patent Leather Cloth Works, West Ham Abbey, is 
likely to be removed, from a patented apparatus now being applied which 
will not only (says the Lsser d/erald) remove the offensive smell emitted 
during the process of boiling the oil, but will also save a considerable por- 
tion now lost in evaporation. 

It is understood that Sir J. Rennie, C.E., will act as the engineer of the 
Government of Portugal with reference to the extensive railway works 
about to be undertaken in that country. 





METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From OUR OWN ConresPpoNDENT.) 





Tus stringency of the money-market and the inactivity of several depart- 
ments of manufactures has produced a corresponding dulness in the 
metal trades, and during the past week priees have not been as firmly 
maintained as they were a fortnight since. 

The iron trade is not quite so active as we noticed it in our last, but 
the anticipated orders for the summer from America, India, and the 
colonies generally, will, in all probability, remove all apprehensions of a 
depressed trade. | 

The make of pig iron is considerable, but stocks are not maintained to | 
any great extent. The mills and forges are well employed, and in Leeds | 
and Manchester the demand for machinery is rapidly increasing. ‘The 
enquiry for rails in Yorkshire and Wales is brisk, and the makers are 
generally well supplied with orders, The demand tor merchant iron has | 
not been active, and several houses have accepted orders on lower terms, | 
the deviation having been from 7s. Gd. to 12s. tid. per ton. The returns of 
the Board of Trade of the export of iron for the mouth of March, afford 
the most undoubted evidence of the rapid extension of the foreign demand | 
for iron. The increase, as shown by these returns, is above 10 per cent. for 
the past year, and 43 per cent. over those of 1555. ‘aking into account 
the numerous projected lines of rails on the Continent and the increased 
use of iron at home, it must be obvious that the trade will materially ex- 
pand during the present year. | 

There have been reductions in other metals; tin has suffered a fall of | 
4s. per ewt. ; manufactured copper, 1d. per Ib.; and a corresponding fall 
has taken place in rolled brass, 

No alteration has taken place in the coal trade, and the demand con- | 
tinues as steady as usual at this season of the year. 

We have on former occasions noticed the rapid development of the trade | 


| of finish, and vet deaden sound. 
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of Liverpool. The customs’ bill of entry published on Monday affords a 
striking proof of the fact, by the number and tonnage of the ships that have 
entered inwards from and cleared outwards fur foreizn parts in the week 
ending the 25th April, 1857, as well as the corresponding year of 1856. It 
appears that during the last week 58 ships of an aggregate tonnage of 
33,703 tons entered inwards, against 35 ships of 26,622 tons in 1856, 
being an increase of 23 in the number of ships, and an increase of 7,083 
tons in the tonnage. The number of clearances outwards during the 
week, 150 ships of a tonnage of ‘75,853 tons, against 117 ships and 62,677 
tons in 1856, being an increase of 33 ships and 10,176 tons. The total 
number of ships reported inwards from foreign ports during the present 
year up tothe 25th of April was 1,251, with a tonnage of 712,234 tons, 
against 1,173 and 661,523 tons in the year 1856, showing an increase of 
78 ships and 50,711 tons. The total number of ships cleared outwards 
for foreign ports during the present year up to the 25th April was 1,492, 
with a tonnage of 808,185 tons, against 1,442 ships, and 738,183 tons in 
the year 1856, showing an increase of 50 ships and 70,002 tons, The port 
can boast of one of the most magnificent fleets of steamers in the world. A 
number of new iron steamers are now being built for the Mediterranean 
and Black Sea trade. 

The monthly meeting of the Association for the Prevention of Boilor 
Explosions was held at Manchester on Tuesday, when the chiet inspector, 
Mr. R. B. Longridge, presented his monthly report, from which we have 
been furnished with the following extracts :—" During the present month, 
537 firms have been visited, 887 boilers inspected (48 of these internally), 
and 60 engines indicated. The principal defects which have been ob- 
served in these boilers are as follows, viz. :—2 boilers dangerous, from 
injury caused by deficiency of water; 10 boilers injured from the same 
cause, but not to such an extent as to render them immediately dangerous ; 
5 boilers dangerous from corrosion of plates; 10 boilers considerably in- 
jured from leakage and corrosion, but not at present considered dangerous : 
3 boilers dangerous, from overheating of plates; 6 safety valves and 2 water 
gauges not in working order; two pressure gauges were incorrect.” 

The arrangements for opening the Art Treasures Exhibition are 
rapidly approaching completion, and on Tuesday next the Palace 
will be inaugurated by H.R.H. Prince Albert; the executive com- 
mittee, at the head of whom is Mr, Fairbairn, C.E., and the city 
officials and leading noblemen and gentlemen of the country. The 
greatest interest is felt in the exhibition, not only as a work of art 
but as a means of bringing together vast bodies of persons of all classes 
of the community, who wil! visit Manchester to admire the wonders which 
its mechanism and enterprise have achieved. The railway arrangements 
are of a very liberal order, and the different companies will run cheap 
special trains to and from Manchester, to return the same day. A pro- 
vision has been made to avoid, as much as possible, any inconvenient 
crowding; and the Manchester, South Junction, and Altrincham Railwa 
Company are constructing a new station at Oxford-road, and another at 
London-road, at a cost of £5,000, which will enable the Art Treasures 
traffic to be conducted apart from the ordinary traffic. To prevent the 
inconvenience of a press at the booking office on the platform, a ticket 
office will be opened in Gloucester-street, adjoining the station, which will 
enable parties to secure their tickets before entering the station, and then 
to take their places at once in the carriages. It is possible, also, that 
arrangements may be made for supplying tickets at various places 
throughout the city, so as to still further obviate the inconvenience 
attending the monster trains which are sure to be required. The tickets 
will be single and double, and will be issued for the railway journey alone 
or including admission to the Exhibition. 


At Old Trafford a platform has been constructed, 800 feet long by 15 
feet broad, for the accommodation of all the trains specially freighted with 
Art Treasures passengers. ‘This platform communicates with the corridor, 
is separated from the exhibition grounds by a brick wall about 6 feet high, 
and is covered with a corrugated iron root, the whole harmonising with 
the building, having been constructed by Messrs, C. D, Young and Co., 
from plans by Mr. Salomons. About 500 feet of the roof—250 feet at 
either end—is about 50 feet wide, so as to cover in the rails as well as the 
platiorm, and thus prevent the passengers arriving from either the Man- 
chester or Bowdon terminus from being wet. Sidings have been con- 
structed, three lines deep, amply sufficient for the accommodation of fifty 
carriages. The trains will run every half hour, or more frequently if 
necessary. 

The operations for the recovery of the bodies buried in the Lundhill 
colliery proceeds slowly in consequence of the time necessary for the 
removal of the fallen roof of the pit, and only four bodies had been 
recovered up to yesterday (Thursday). The men have penctrated toa 
distance of 500 yards up the southera level of the pit, and in a day or two 
it is expected that the bodies will be recovered more rapidly. The sub- 
scriptions now exceed £9,000, but the committee of the relief fund believe 
that £10,000 will be no more than is necessary to afford widows and 
orphans adequate permanent relief. 

On Saturday, at noon, Messrs. Ogle and Co., of the Hope Foundry, 
Preston, launched from their yard, at the Marsh End, a very beautiful 
iron ship and a remarkably elegant yacht, built by them of the same 
material. The first vessel has been five months in building, and is the 
property of Messrs. Blythe and Troughton, ship store dealers, of Liver- 
pool. She has been constructed from the designs and model of Mr. 
Jonathan Grindrod, of the firm of Grindrod and Sons, naval engineers, 
Liverpool. Her dimensions are, 150 fect over all; breadth of beam, 24 
feet; depth, 17 feet. She is of 450 tons register, but computed to carry 
from 650 to 700 tons, will be a three-masted full-rigged ship, and is 
intended for the South American trade. The vessel was christened the 
Anne. 

The manufacturing trades have been inactive during the week, owing to 
the pressure in the money-market, which has puta check on commercial 
transactions, and at Leeds, Manchester, Liverpool, Bradford, and other 
large manufacturing towns, the trade has been dull and inanimate. 





Dury AND Menrit.—The solitary railway watchman who faith- 
fully remains at his post, exposed to the pelting of the pitiless storm, 
and watches over the safety of the coming train, and the armed 
sentinel who walks his lonely round and keeps careful ward over the 
sleeping camp, have the same responsibilities and deserve the same 
meed of praise. The conductor, who,jthrough the gloom of dusky 
night, guides his careering train in safely through the intricate maze 
of contending trains, and the careful pilot, who, in the driving storm, 
steers his scudding bark through shoals and breakers to a haven of 
safety, display the same coolness, and equally merit public praise and 
contidence. The engineer, who, running at a lightning speed, comes 
suddenly upon a falling rock or tree, or the yawning jaws of an open 
switch—who, unmoved in the hour of peril, reverses his engine and 
calmly awaits the dread event, displays as much genuine courage as 
the soldier who storms the deadly breach and plants his victorious 
colours upon the conquered rampart ! 

DEADENING WALLS AND CEILINGs.—* Vor eight years,” writes a 
studious friend to us, “I have occupied a house in London, and 
during the whole of this time there have been neighbours having 
young families. They are musical, and I must confess labour most in- 
dustriously at the scales; morning, noon, and night, one or other child 
howls and strums, apparently without making any progress.” There is 
no objection to neighbours’ children learning music and singing— 
quite the reverse; but it is most objectionable that walls should so 
readily transmit sound, and render the voung ladies’ etforts so widely 
known. Some perscis always take a corner house, so as to be free 
from such a nuisance, on one side at least. Is there no remedy? The 
late Mr. Cubitt had some trouble at Balmoral with certain floors, and 
remembered that in taking down an old palace tloor many years 
before, vast quantities of cockle shells fell out from betwixt the joists. 
These had been used in pugging. The idea was acted upon. Cockles 
were dredged and brought. ‘The shells were cleaned, dryed, and used 
with beneticial effect. The cellular spaces thus produced absorbed 
sound. Some highly cellular texture may be applied to walls, 
ceilings, and tloors, which shall resist tire and ordinary decay, allow 
i Who is to inveat and introduce 
They may patent the invention and make a fortune 


if they will only abate the existing nuisance, and enable us to have 
solid party walls and fire-proof tloors without being compelled to hear 
what is going on upstairs and in the next house.— The Builder. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 


Sir Roperick I. Murcurson, G.C.S., F.R.S., Vice-President, in 
e chair. 


ON THE MALVERN HILLS. 
By Professor Joun Puitwips, M A., F.R.S., F.GS., Reader in 
Geology in the University of Oxford. 


E1GHTEEN hundred years have passed away since one of the 

t of the Roman soldiers stood on the brow of the Cottes- 
wold hills, and gazed with longing eyes across the vale of 
Severn to the distant mountains which formed the last defence 
of Britain. Full in front rose the rocky chain of Malvern, 
crested with war camps, and defended by Caractacus. Little 
thought the contending warriors that in another age chiefs of a 
milder mood, wielding very different weapons, should bring into 
subjection that unexplored region, and make the names of Mur- 
chison and Sedgwick as famous as ever were those of Ostorius 
and Caractacus. And little thought the philosophic historian, 
who records the captivity of the Silurian chief, that the poor pro- 
vince of Britain, which struggled so hard for liberty, should in 
another day become a kingdom of science, with a sway extending 
far beyond the bounds of the Roman empire, and archives 
stretching back beyond the building of Rome and the origin of 
nations, to the early days of creation and the beginning of life 
upon the globe. 

As plainly as the Annals of Tacitus preserve tor us the steps 
of the Silurian war, so clearly the Silurian strata mark successive 
stages in the construction of the earth. The earth has records, 
history, and chronolugy. When, amidst the broken walls of some 
ruined abbey, we judge of the age of its various parts by the 
form of the arch and the mouldings of the windows, or examine 
trees rooted in Saxon soil before the advent of the Norman con- 
queror, and determine their date by counting the rings of annual 
growth, the process we employ is like that which is in every day 
use by the geologist. Antiquaries of a new order, as Cuvier 
justly describes himself, we learn to restore by a mental effort 
the long past events of nature, to collect and place in their true 
order the fragmenta of the early history of the earth, and to com- 
pare them with the recognised phenomena of the existing world 
of matter and life. 

The Malvern Hills stand nearly on a line of ancient boundary 
between different races of people. From the estuary of the 
Mersey to the mouth of the Severn, the elevated region on the 
west has always sheltered the truly British tribes; while, on the 
east, invaders of many names have alternately conquered and 
been dispossessed of the richer vales and gentler hills. Even 
more remarkable is their position in a geological point of view ; 
they stand between monuments of two ages of the world—on the 
west, Paleozoic ; on the east, Mesozoic deposits ; on the west, an 
elevated region of undulated stratification; on the east, these 
strata thrown down by a vast fault, and covered by others of 
later date, lie against the Malvern hills as against a wall. So 
they stood between land and sea at the close of the Palmozoic 
period ; between dry land full of trilobites and other organic 
monuments of the earliest ages of the world, and seas swarming 
with enaliosaurians and ammonites, and other forms of life 
never seen before that epoch, and long sinc ve : oved from the 
catalogue of life 

The rocks which stand in this remarkable relation to physical 
geography are of igneous origin—that is to say, they have 
acquired their present characters as rock by consolidation from a 
state of fusion. The epoch when this occurred—the geological 
date of the rock—was probably earlier than all but the very 
oldest of the Palaozoic strata of this region; earlier than any of 
the Silurian strata on the west of the chain. The Malvern rock 
is then one of the very oldest masses of a granitic or syenitic 
nature which can be mentioned in the British Isles, or even in 
Europe; for in the greater number of other cases where granite 
is found below Paliozoic strata, it shows by veins injected, and 
by great metamorphisins adjacent, that it was in fusion after the 
consclidation of these strata. The date of the elevation of the 
Malvern rock is, however, not of the same antiquity, for it was, 
with the strata deposited on it, moved both upward and down- 
ward in the Silurian ages, and only acquired its full relative 
height by great flexures after the Devonian periods, and a great 
fault after the Permian ages. 

If we now replace in imagination the rocks in the position 
they occupied before the occurrence of that great fault, and the 
still earlier disturbance indicated by the great anticlinal and 
synelinal flexures, we shall have the following vertical section A 
of the strata of Paleozoic date. 

And, turning our attention to the very earliest effects of which 
traces remain, we shall reach a period earlier than the date of the 
fluidity of the syenitic rocks of Malvern. ‘The evidence of this 
is found in many laminated rocks, with micaceous often twisted 
surfaces (a). which lie in the midst of the syenite about Malvern 
Wells, and Little Malvern, on the eastern face and near the foot 
of the hills. These limited tracts of mica, schist, and gneiss, are 
to be regarded as metamorphic rocks, whose actual appearance 
is due to the heat-influence of the melted syenites in which they 
are involved, but of whose earlier stratified state or date there is 
no certain evidence. 
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this term for a great variety of mineral compounds, in which 
felspar, quartz, hornblende, mica, and epitode are the most 
abundant. Some of these compounds may be termed granite, 
and such especially occur in veins which ramify among the 
hornblendic rocks; others are a beautiful mixture of felspar and 
hornblende , others, nearly pure felspar ; others, masses of mica 
or hornblende. The position of these rocks varies from hill 
to hill. 

The upper surface of this flow was uneven. On the southern 
part of the new sea bed thus constituted was deposited a thick 
mass of rather greenish sandstone (c), containing impressions of 
marine plants, but no other organic remains. This deposit seems 
to have happened not long after the flow of the syenite, for it is 
indurated and somewhat altered along and near to the surfaces 
of contact. This change is best seen at the end of the Ragged- 
stone Hill, where a narrow boss of the rocks of fusion is covered 
by the sandstone. 

After the formation of this sandstone, the sea bed in the Mal- 
vern district probably experienced a great depression : for the 
next deposit, laminated black shale (¢), some hundreds of feet 
thick, indicates deep sea and tranquil subsidence. In this shale 
some twelve years ago, I found the minute trilobitic crustaceans 
known as Olenus humilis, 0. bisuleatus and O. spinulosus. 
Agnostus pisiformis was afterwards found by Mr. Strickland ; 
and I have since seen a graptolithus which was discovered in 
them by Miss M. Lowe, and a minute Discina. Thus the Olenus 
shale of Malvern is very analogous to the Alaunschiefer of 
Norway, one of the oldest of the Lower Palxozoic strata, and 
like that rests on fucoidal sandstone. Then followed an irruption 
of igneous rocks (e), which have burst through the syenite, the 
sandstone, and the shale, and now fill fissures in these rocks. 
The shale is bleached, and the sandstone is indurated, and 
otherwise altered by the dykes The intrusive rocks of this era 
are either greenstone, or of a felspathic character. They are 
found in several small mounds, above the black shales, in a little 
crescent on the west side of the Malvern chain, and must be 
regarded as quite distinct in geological age and mineral con- 
atitution from the ordinary and more ancient plutonic rock of 
the hills. Such cases of greenstone dykes, formed at a later 
period than granetic and syenitic rocks in the same region, occur 
elsewhere ; and show that, under a given surface, fused rocks of 
different quality have been flowing at different times—the trisili- 
cated compounds being oldest. 

Conglomerate beds, containing small fragments of syenite, 
masses of felspar, and quartz, and sandstones of gray and purple 
hues succeed (f), and are traced both at the north and south 
ends of the chain, but not in the middle parts ; which perhaps 
might then be partially above water, so as to cause local uncon- 
formity. These strata, which are about 600 feet thick, are quite 
vertical at the north end of the ridge, and but moderately 
inclined in the southern part, where they form a bold ridge 
beyond the crescent of the bosses of trap. The organic remains 
found in these strata are not numerous, except towards the 
upper part, near the obelisk, in Eastnor Park. ‘They are on the 
whole more allied to Upper Silurian than to Lower Silurian 
forms, but include besides some peculiar species, as Arca, 
Eastnori, Lingula crumena, L. attenuata, and several Nucula. 
Trilobites are very rare in this group of strata. The strata 
next succeeding are usually sandstones of finer grain, in thinner 
laminz, alternating with sandy shales, to which as a really 
distinct member of the series I gave the name of “ Upper 
Carodoc.” It is now called Mayhill sandstone (9). 

In the upper part, the hard beds are occasionally subcalcareous, 
and thus indicate the passage to the Woolhope limestone series ; 
in the lower part, perhaps at the very boundary, isa remarkable 
very limited band, containing fragments of the syenite 
mixed with many shells and corals, aad some trilobites. Thes 
is seen in contact with the syenite at the western foot of thi 
Worcester Beacon, in vertical strata, ripple-marked on the sur- 
face, and perfectly free from any metamorphic effect. It is 
somewhat surprising to find such ;delicate encrinites as hypan- 
thocrinus, and dimerocrinus, lying with rhynconella, favosites, 
petraixz, and palechinus, mixed with masses of syenite and fels- 
par, mostly angular in shape, and evidently accumulated near 
the places where they had first become detached, the whole stra- 
tified, and the stratification vertical. This remarkable deposit 
was discovered by a lady resident at Malvern, in 1842. 

During the deposition of the Mayhill group of laminated 
sandstones and shales, a downward movement of the whole sea- 
bed must have taken place ; but, towards the close of this pe- 
riod, the descent must have become very slow to allow for the 
almost purely calcareous, very shelly, and often coralliferous 
Woolhope limestone (4). The most interesting locality where 
this appears at the surface is in the little glen which descends 
westward from the north side of the Worcester Beacon, and 
passes by the shelly conglomerate bands above mentioned. In 
this glen, though now much obscured, the Woolhope limestone 
may be seen in two principal bands alternately with the Mayhill 
sandstones, and all the beds overthrown beyond the vertical 
so as to appear to dip inwards towards the chain. For the first 
notice of this remarkable fact we are indebted to Mr. L. Horner, 
the first accurate explorer of this region. This phenomenon of 
inverted strata, as they are called, appears at many points to the 
northward ; and is well exhibited in the west flank of the Ab- 
berly Hill, in Upper Silurian, and old red formations. In the 
alternating sandstones and limestones under Worcester Beacon 
the groups of fossils are different. The depression of the strata 
already indicated by the Mayhill shales and sandstones, and the 
retardation in this process, marked by the bands of Woolhope 
limestone, were repeated in the case of the Wenlock shales (i), 
surmounted by the coralliferous bands of the Wenlock lime- 
stone (k); and again in the Ludlow shales (/, n), and their in- 
cluded layer of Aymestry limestone (m), which in the Malvern 
district are of less importance than in some other tracts. At the 
very top of the Ludlow series, we have the first positive indica- 
tion of neighbouring iand in the portions of plants—small car- 
bonaceous masses—which occur at Stoke Edith, on the borders 
of Woolhope Forest ; and on the same horizon, and for a small 
depth below, occur the earliest traces of fishes. In this upper 
part of the Silurians, sandy layers prevail more than in any 
other part of the series above the Wenlock limestone. The 
Dowrton sandstone, which occurs in this situation, offers an 
easy transition to the old red sandstones and marls, rather than 
shales, with cornstone (0). The depression of the sea bed con- 
tinuing, alternate deposits of sandstone and marls, capped by 
conglomerate, prevailed for several thousand feet. 

At this point of geological time, the surface of the syenite, 





| where it is now covered by Hollybush sandstone, may very pro 
| bably have been sunk to the depth of at least 8,000 feet.’ 


In a tract of country lying not far to the south of Malvern, 
and stretching through the South Wales coalfield, westward to 
and beyond the extremity of Ireland, and eastward through 
Belgium and across the Rhine, the depression of the sea-bed 

1 The thickness of the old red sandstone being above 4,000 feet in the 


country west of Malvern, and that of the Silurians somewhat less 
than 4,000. 





continued ; and the whole series of carboniferous deposits, in 
the sea and at the border of the sea, to the depth of three 

was accumulated. There is no evidence that this took place en 
the lines of Mayhill, the Malvern and Abberley Hills; rather, by 
some want of conformity of the coal to the old red at Newent, 
on the line of boundary between old and new red from Newent 
to Haffield, and again north of Malvern, and along the Abberley 
Hills (see cut B)—the old red and Silurian strata on this tract 
had been uplifted, folded, and even wasted by surface action, 
before the date of the coal strata. Thus may be explained the 
absence of tain limestone for so great a space along the 
tract of which Malvern is the centre, and probably the same ar- 
guments apply to the very limited exhibition of coal deposits on 
this line. Such deposits of limestone and of coal may have ex- 
isted farther west, where the depression perhaps continued, and 
been removed by surface waste ; and they may still exist farther 
east under the vale of the Severn, covered up and protected by 
later deposits. 
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‘, l, m, ”, Silurian strata folded and worn away at top by surface action 
prior to deposition of ¢, coal, and », Permian conglomerate. At o, Old red 
and upper Ludlow are seen overthrown. The fault depresses the strata on 
the eastern side, where triassic beds (s) occur 





From this mere sketch of a great subject it appears that the 
upward and downward movements of ground, which in the vol- 
canic region of Italy, and the Palwozoic tracts of Scandinavia, 
affect us with a lively interest, are the modern differentials by 
which to integrate the far grander phenomena of the unstable 
earth-crust of earlier periods of time.? Perhaps no geological 
phenomenon is more certain or more significant of the true con- 
dition of the earth’s mass than this repeated upward and down- 
ward movement of the crust in one region—this contempora- 
neous rising of one tract, and sinking of another not far re- 
moved—this wasting of one palwozoic shore, while another 
neighbouring paleozoic basin was receiving additional se- 
diments. Dry and elevated, while to the northward and south- 
ward the sea was rich with the thousands of organic forms of 
the carboniferous wera, the ridges of Malvern appear to have 
never since been covered by the deposits from water, and may 
thus claim to be regarded asa tract of the most ancient land in 

britain, composed of some of its oldest strata, resting on one of 
the oldest of its pyrogenous formations. 

The very limited beds of coal in the Abberley Hills are covered 
by a remarkable deposit of the Permian age, full of large and 
small masses of rock, derived partly from the neighbouring 
hills, and partly from points at a greater distance—a conglome- 
rate or a breccia, according as the fragments are rolled, sub- 
angular, or angular. The course taken by these fragments 
appears to be from the northward; under the influence of 
littoral currents they have been drifted southward ; the farther 
to the south (as at Haffield), the more rolled are the masses, the 
more conglomeritic the rock. Examined in the Abberley Hills, 
the masses seem to require the operation of some moving agency 
different from the ordinary transporting power of water—a cata- 
clysmal action, consequent on violent movement of the sea bed 
or shore, or as suggested by Professor Ramsay, icebergs, loaded 
with glacial detritus from primeval hills like the Longmynd. In 
support of this last view, fragments with striated surfaces are 
produced, resemb!ing those which are usually accepted as 
evidence of glacial deposits. 

Thus a somewhat new view of the palizoic state of this part 


fof the north temperate zone arises for consideration, viz., the 


formation of glaciers in lat. 53°, after the growth of the coal 
plants, and the formation of the coral reets of the mountain 
limestone. Striation of the surface of stones is, however, an 
effect not confined to glacial movements : it occurs often along 
surfaces of dislocation, and may frequently, under the name of 
“slickenside,” be detected running in different directions along 
very many joint faces where the movement of the rocks has been 
impeded, and the parts of the rock have been readjusted. I found 
in the great quarry at North Malvern a good example of this 
head, on the line of the fault which there cuts off the Syenite, 
aud cuts through these very Permians. Following the principal 
fault lines in this quarry, which are very conspicuous, we remark 
the universal scraping of the highly inclined surfaces in lines 
parallel to the movement, and observe the crushings of the 
feeble parts, and the flutings and striations of the harder masses 

« phenomenon also exhibited in the new railway tunnel in 
many examples. 

The great fault to which attention has thus been called, as the 
last great line of movement traceable in the Malvern district, 
appears to have affected the strata before the Mesozoic age 
—there is no trace of new red deposits on the west of ii, There 
are, however, reasons for thinking that movements on the line of 
it were continued into the period of these deposits. This has 
lately been put in strong evidence by the progress of the railway 
tunnel between Great Malvern and Malvern Wells. Here the line 
of the fault has been crossed, and found to be (as indeed it also 
appears to be at North Malvern) complicated by many fissures, 
and much movement among the displaced masses of hard rock 
on which “ slickensides ”’ abound ; the triassic beds being reared 
against it as much as 30° and 40°, a greater angle than my obser- 
vations in 1842-4 led me to expect, but leading to the same con- 
clusion, viz., that the last great movement on the line of fracture 
extending from the district of Tortworth, by Mayhill, Malvern, 
and Abberley, was not completed till the Mesozoic ages had 
begun. Thus, then, finally, the section across the Malvern Hills 
shows movements having the characters sketched in the diagram 
C, in which it may be remarked that the folds of the strata seen 
on the west of the Malvern, are broad and gentle at a distance 








from the hills, but sharper and steeper, and even reversed in 
dip, near to the syenite. This is a local example of a general 
truth, some time since specially indicated along the Alleghanies, 
by Professor Rogers. The curvature of the beds in the Malvern 
district is so great, that the horizontal extent now occupied by 
them is less by one-fourth or one-third of a mile than the extent 
measured along the curvature—an indication that in these fold- 
ings of the strata much lateral compression has occurred. If we 
suppose a limited basin in which the strata have descended by 








2 Considerations of this kind are familiar to the readers of the works 
Sir Charles Lyell. 
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continual depressions one, two, or more miles, to be again 
elevated, a compression of the strata in the proportion of the 
are to the chord must be the result—lateral pressure as an effect 
of vertical movement—foldings to adjust the leugth of the are 
to the length of the chord—these being more violent towards 
the sides of the basin. Thus, in the central part of the great 
basin of South Wales, the folds are few and very broad ; but on 
the north the Vale of Towy, and on the south the Cliffs of North 
Devon are traversed by many very steep and complicated undu- 
lations of the strata, which seem to be axes of violent movement, 
and yet are, perhaps, really the result of gradual lateral thrusts 
occasioned by vertical movements on parallel lines at some 
distance—movements which it is the business of a general theory 
to explain. The phenomena of the succession of life in the Mal- 
vern district were also treated of in this discourse, and illus- 
trated by diagrams representing the increase of variety of specific 
and generic forms (not of the number of individuals) in different 
geological ages; the summary being to the effect that @ curve 
of life may be drawn for the north temperate zone, the ordinates 
of which are reciprocals of the abscisse, or in other words, the 
variety of the forms of life, beginning from zero in the hypozoic 
strata augments with the lapse of time toward the most recent 
strata. The curve has, however, several points of contrary 
flexture, the most remarkable being two, viz., first, at the close 
of the Palwozoic period ; and secondly, at the close of the Meso- 
zoic series ; at which times also occurred very great and general 
changes of physical geography, accompanied, no doubt, by the 
drying of some oceanic basins, aud the extinetion of their pe- 
culiar forms of life, and the opening of others to seas in which 
new races had begun to take their place in the diversified system 
of nature. 
ANNUAL MEETING. 
Friday, May 1, 1857. 
The Duke of Norravmprr.anp, K.G., F.R.S, President, 


in the chair. 
The annual report of the Committee of Visitors was read, and 


adopted. “ma 

A list of books presented accompanies the report, amounting 
in number to 312 volumes, and making a total, with those pur- 
chased by the managers and patrons, of 1186 volumes (including 
periodicals) added to the library in the year. 

Thanks were voted to the President, Treasurer, and Secretary, 
to the Committee of Managers and Visitors, and to Professor 
Faraday, for their services to the Institution during the past year. 

The following gentlemen were unanimously elected as officers 
for the ensuing year :—President, the Duke of Northumberland, 
K.G., F.R.S.; Treasurer, William Pole, Esq., M.A., F.R8.; Secre- 
tary, Rev. John Barlow, M A., F'.R'S.;—Managers, John George 
Appold, Esq, F.RS.; Sir Benjamin Collins Brodie, Bart., D.C.L., 
FR.S.; Benjamin Bond Cabbell, Esq., F.R'S., F S.A. ; Thomas 
Davidson, Esq.; Warren De la Rue, Esq., Ph.D., F.R.S ; George 
Dodd, Esq., F.S A.; Sir Charles Fellows; Sir H. Holland. Bart., 
M.D., F.RS., F.G.S.; John Carrick Moore, Esq., M.A., F.RS., 
F.G.S.; Frederick Pollock, Esq, MA.; James Rennie, Esq., 
F.RS.; Joseph William Thrupp, Esq.; John Webster, M.D., 
F.RS.; The Lord Wensleysdale; Charles Wheatstone, Esq., 
F.R.S. ;—Visitors: Beriah Botfield, Esq, MP, F.RS., FS.A.; 
John Charles Burgoyne, Esq ; John Robert F. Burnett, Esq. ; 
Edmund Beckett Denison, Esq.,M.A., Q.C.; Hugh W. Diamond, 
M.D., F.S.A.; C. Wentworth Dilke, jun., Esq.; Edward M. Fox- 
hall, Esq. ; John Hall Gladstone, Esq., Ph.D., F.R.S. ; John Hicks, 
Ksq.; Capt. Robert M. Latfan, R-E.; Thomas Lee, Esq. ; Rev. 
Frederic D. Maurice, M.A.; Thomas.N. R. Morson, Esy. ; John 
Skey, M.D.; Thomas Young, Esq. 

GENERAL MONTHLY MEETING. 
Monday, May 4, 1857. 
WituiaM Pours, Esq., M.A,, F.R.S., Treasurer and Vice-President, 
in the chair. 

George Edward Dorington, Esq., and Arthur Le Not Walker, 
Esq., were duly elected members of the Royal Institution. 

William Bowman, Esq , and Major Lewis Borroughs were ad- 
mitted members of the Royal Tustitution. 

The following Professors were unanimously re-elected :— 
WilliamThomas Brande, Esq.,D.C.L, F.R.S. L. & E., as Honorary 
Professor of Chemistry in the Royal Institution; John Tyndall, 
Esq. Ph.D, F.RS, a8 Professor of Natural Philosophy in the 
Royal Institution. 

Thanks were voted to Professor A. C. Ramsey, and Captain 
John Grant, for their discourses on the evenings of April 24 
and May 1. The presents received since the last meeting were 
laid before the members. 








BROWN’S IMPROVEMENTS IN TAPS OR VALVES. 
Patent DATED 25TH SEPTEMBER, 1856. 


Tits invention relates to an improvement in the constriction of taps 
or valves, more particularly designed for application to the float and 
lever tap, by means of which water cisterns are supplied, and 
ae to render such taps less liable than hitherto to get out of 
order. 

Fig. 1 is a vertical longitudinal section of the shell or case and 
branch thoroughfares of one of the improved taps—the weighted 
lever, its attachment and guide, and a portion of the valve being 
shown complete. Fig. 2 is a vertical section of the shell and branch 
passage of another arrangement of a tap or valve fitted with an 
adjustable lever and ball float. Taps on the same principle are also 
made adapted for the service of water in dwelling-houses, and for 
discharging water from cisterns. In Fig. 1 the water passes chrough 
the valve in the direction shown by the arrows. The shell or chamber 
of the tap A is cast or made with a horizontal waterway or passage 
through it, and with a vertical aperture, in which the tabular valve 
B is fitted. The lower end of the valve 1 passes through an opening 
made in the horizontal part or acting valve face C of the waterway, 
and terminates in a screw D, over which is placed a washer or ring 
E, of vulcanised india-rubber, leather, or other suitable material. This 
washer is retained in its place by a metal cap F, which is screwed on 
to the spindle D, of the valve, and serves to keep the washer I. in 
close contact with the horizontal part C of the tap, which thus forms 
the valve seating, In the lower part of the tabular portion of the 
valve B are cut four or any suitable number of slots G, which may 
be arranged in two rows, one above the other, as shown. The valve B 
is actuated by a lever 1, supported on a forked arm I, which projects 
from one side of the tap A, and passes through a slot formed in the 
upper part of the valve B. To the longer arm of the lever H is 
attached a wire, or chain, by which the lever may be depressed; at 
the shorter end of the lever is a counterbalance weight, by means of 
which the valve B is kept upto its seating © when not acted upon 
through the wire or chain. When the lever H is depressed, the valve 
B is forced downwards, and this action brings the upper row of slots 
or apertures G in a line with the inlet waterway, whilst the lower 
row is below the opening in the part C, the water therefore rushes 
through the upper opening from the inlet through the tubular portion 
- valve, and away by the lowerapertures to the outlet passage 
of the tap. 

In the modifeation shown in Fig. 2, the valve is actuated by a 
lever and float acting against the pressure of the water, which tends 





to keep the valve closed. The waterway or passage through the body | vessel or current. Tubes of this description have been tried, but the 
of the tap K forms a right angle, or, in other words, passes along a | difficulty of ascertaining the zero point, or the level of the surrounding 
horizontal line, and then downwards in a vertical direction. The | water from which to measure the height, especially in a boisterous sea 
valve L is tubular, and very similar to that before described, and is | and with every varying immersion of the vessel, has hitherto rendered 


fitted within the vertical part of the shell of the tap. On the upper | this simple construction unsatisfactory. In the instrument as now 
part of the valve is placed a washer or ring E, of india-rubber, leather, arranged, Mr. Napier has overcome this difficulty by using two bent 
or other material, and this is secured by a flanged cap D. The slots | tubes, the one having its orifice looking forward, and the other having 
its orifice looking aft, their other extremities being connected with a 
Tee bulbed glass tube containing a little mereury. The velocity of the 
MWe” | ship is indicated by the height to which the mercury rises, and, as 
when the vessel is at restor moved vertically, the pressures on both the 
the exposed orifices are, and always continue equal, neither the yary- 
ing immersions nor boisterous seas cam have any influence on the 
heights to which the mercury will rise. 

Fig. 1 shows the principle of the instrument, the motion of the 
vessel causing the water to enter one limb of the tube, as at L; Fig. 
2 shows a section of the instruments one-quarter of the real size; Fig. 
3 represents the plan and cross section of a vessel showing the position 
of the instrument. The bent pieces L and E are fastened to the side 
of the vessel well under water, and may be fixed at any part, though 
they have hitherto been placed about the middle, in the engine 
compartment of steamers. The instrument itself may be placed in 
any situation where it can be most conveniently seen,—as, in the 
captain’s cabin, for instance. It is found that it is most effective 
when placed below the external water level, as when placed above 
this level the indications become uncertain from the accumulation of 
air which disengages from the water. The stop-cocks B and M, and 
the short tubes at C and N, are for the purpose of allowing air to 
escape if such is suspected to be present; and the stop-cocks A and 
K for regulating the size of the orifice, so as to prevent the oscillations 
of the mercury. The pieces E and L were connected with the instru- 
ment by block tin and India-rubber tubing. A scale of tenths of an 
inch placed alongside the glass tube, with its zero level with the mer- 
cury in the bulb, shows the heights to which the mercury rises, when 
the vessels are propelled at different speeds, 

Mr. Napier imagined that the velocity would be indicated by the 












usual formula e=2 h, h being the height of the mercury, and 


that when v is taken in knots per hour, and / in inches, x would be a 
constant quantity, if not for all ships at all velocities, at least for the 
same ship at all velocities, and, if constant, its value would be nearly 
5, found by reducing the formula v? = gh from feet per second to 
knots per hour, and toh inches of mercury instead of feet of water. 
The results recorded, however, do not exactly corroborate this; but 
the experiments are perhaps too few, and some of them not taken with 
sufficient care, as in the first experiments Mr. Napier says he was 
not sufficiently aequainted with the working of the instrument to take 
the necessary precaution for freeing it of air, as in the trials it was 
generally placed above the water-level. In the ship Fiery Cross these 
objections were removed. 





Valuesof in ,- lives 
: , Knots observed.|Height of 
the formula “Velocity in| Mercury. 












c=H hk (knots per hour.| Inches. 
VF knots 
or apertures G for the passage of the fluid through the tap are made | River steamer Vulcan .......... pane oo oy 
just below the cap D. The valve washer E rests on the lower surface | . DO. oservesese | wadind = Or 
7 ‘ * Screw steamer Queen ......-.+.- B38 3S 

of the horizontal portion of the tap, and closes up the aperture of sk eee not observed. 45 
the vertical passage ; the pressure of the fluid in this arrangement | Screw steamer Emerald . .-| 5°68 | 754 | 418 
ofthe tap tends to keep the valve closely down upon its seating. rae 586 1048 32 
The valve L is raised by means of a lever M, which turns on a pin | Screw steamer Lancefield. . ae sah | 74 
passed through the lug N projecting from the side of the tap K. | Screw steamer Fiery Cross ......] 5°44 } 13°66 } os 








One end of the lever M has upon it three or four rack teeth, which : 7 : eit Certs 
take into two or more teeth made on the lower part of the valve L. The curves on the accompanying diagram are drawn for different 
When the lever M is depressed, it turns upon the stud pin in the lug ; 
N, and this action causes the teeth on its inner end to act upon those 
on the lower part of the valve, and thus to raise the valve L, so as | of scales, 
to bring the slotsG on a level with the horizontal waterway, the The working of the instrument on board the Fiery Cross is shown 
water passing through the slots and down the vertical passage in the | jn the followin, table :—- P 
centre of the valve piece L. cesabaee die eae eee = wees nl) Oa 
Another part of the invention relates to an improvement in re- Revolu- | Veteuty calculated. 
by the formula 


values of x from the formula v = x / h to facilitate the formation 











gulating or adjusting the leverage of floats, by which taps or valves Time. | tions of eee Height of Mercury in | ogg / 
are made self-acting, one moditication being shown in Fig. 2, in screw perjon boiler) eed indicating inches. 
which the float or hollow ball W is attached to a rod X, the free end | minute. | Ibs. | | knots per hour. 
of which is made to slide upon the lever M, and is secured to it by |—_——| —--—- - 
a thumb-screw. By means of this arrangement the distance of the | 9.30 p m, 52 522 fun steam. | 123 
float from the valve may be varied, and the leverage adjusted to suit gg » | rs | at ety iene: | 1's 
the pressure of the fluidon the valve. Instead of this arrangement RS *4 ty 3 eed 
the float or ball W may be made to slide upon the lever which | y9'57 ” | 55 16 5°55 127 
actuates the valve, being secured to it at any desired part by means | 12.45 } ae | 4-85 calm weather. 118 
of a pinching screw. lLdam.| 62 515 
= : at oe 2 wo 4 49 4°5 | 
9.55 5, 49 4:2 ship rolling. | ll 
INSTRUMENT FOR MEASURING THE VELOCITY OF |") 0») Si | | Soe ceds eves ths. | 10°7 
SHIPS, CURRENTS, &e. OM staid ERE as, RLY a ater scr dha roe Sree ak Ee 


Tuts instrument has been arranged by Mr. James R. Napier, of Glas- The Fiery Cross is a screw-steamer of about 1,100 tons, th results 
gow, who has forwarded to us a sketch and description. It appears | given in the table being those obtained on a recent voyage from the 
to have very fairly indicated thespeeds of the vessels to which it has | Clyde to Cardiff. The particulars were taken from her log. 

been applied. P 


sate : S___? .__.4 __g New Wryrer Garpen at CrHetsea.—A magnificent winter 
' ° | t garden has been opened by Messrs. Weeks and Co., horticultural 
: ' architects, &e, upon their grounds, King’s-road, Chelsea; which, in 
' \ i respect of the rarity and beauty of its contents, and the great ability 
1a 0 ; . . | f with which it is managed, exceeds anything ofthe kind yet at- 
PORN, ot uhoreol | | ;~—#* | tempted in this country. The establishment fronts the King’s- 
Miners, * . { | | ‘ ' road with a large conservatory in the centre, on each side of 
| to - — -———- — 13 | which are seed-rooms and show-rooms, evineing great taste and 
“ae. MN | ; | { filled with standard bays, orange trees, myrtles, fine speci- 
SH Me } ig | mens of fancy geraniums, and standard azalia indica, the rafters 
i i. % vor T° RS being covered with the best quality of New Holland climbers. A 
aN ! | } | variety of elegant hanging baskets and vases of terra-cotta, glass, 
, /____'___iw | and wood also contribute to the ornamentation of the show-rooms. 
| | J Passing through the conservatory, we reach the beautiful winter 
garden, which is an elegant construction of wood and glass seven 
times as large as a common-sized hothouse. Air can be admitted 
into it in three different ways, two of which are novel and very in- 
genious, for by one movement the sashes, which lie along the entire 
centre of the roof, descend right and left, and also, by one other 
movement, the whole of the side-sashes are lifted up. The beds in 
the winter garden are planted with valuable specimens of pteros- 
permum acerifolium, and about 150 of the finest sort of camelias. 
There are also four specimens of orange trees in bloom (one of which 
is twenty feet in circumference at the top), and a beautiful damarara 
Australis, which is one of the first introduced into Europe, as well as 
a dacrydium cupressinum. The beds are tastefully decorated by an 
abundance of excellent azalias, ericas, New Holland plants, rhodo- 
dendrons, and magnolias of every description. In one of the beds 
there is a healthy family of azalia, and there are likewise crassifolia, 
integrifolia, trifolio, quinquefolia, and some greenhouse palms of very 
elegant foliage. But it would be an endless task to enumerate the 
rare excellences of the contents of this garden, which is under the 
sole superintendence of one of the partners—viz., Mr. Charles 
Gruneberg, a gentleman born in Frankfort-on-the-Maine, but resident 
for the last twenty-five years in England, who was brought up to the 
horticultural business by his father, a well-known nurseryman in 
that part of Germany, and who has studied the horticultural art in 
almost all the capitals of Europe. Flanking the winter garden are 
two stoves filled with rare flowers and plants, and beyond it is a great 
number of hothouses for the propagation of vines and an immense 
variety of flowers, &c. An octagonal house, filled with rhododen- 
drons and orange trees, now coming into bloom, contributes to the 
beauty of the vast establishment, every plant or flower in which 
} testifies, by its vigorous health, to the rare of skill of Mr. Gruneberg, 
who, by means of one boiler, and — an ———— wh. 9d. for 
ith i ; : - - hours, maintains the required heat over 
A bent tube with its orifice exposed to the passing water will, by the | fuel for every twenty-four he 
height to which the water rises in the tube, indicate the velocity ofthe | the whole of the grounds, which inclades four acres. 
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Tuts invention relates, Firstly, to improvements upon moulding 
apparatus, patented 9th May, 1853; and, Secondly, to improved 
apparatus for forming the socket or faucet portions of pipe moulds, | 
and for supporting and adjusting the cores in the moulds. In the 
mould-making apparatus already referred to, the rammer is worked | 
by a sliding piece connected to the rammer spindle by means of a 
frictional gripping box, and one of the present improvements consists 
in a new arrangement of this gripping box. In the former plan the | 
gripping box was fixed to the sliding piece, the rammer spindle | 
turning in it; but, according to the present plan, the gripping box is 
cylindrical and turns with the spindle, being set in a cylindrical 
socket attached to the sliding piece. | 
Fig. 1 is a vertical section of a gripping box and a portion of the 
rammer spindle as applied for moulding, these parts being sufficient 
to show the nature of the improvements comprehended under this 
part of the invention. Fig. 2 is a front elevation of the gripping box 
and rammer spindle, the parts shown corresponding to those in Fig. 1. 
Fig. 3 is a transverse section of the lower part of the gripping box, 
showing the mechanical arrangements by which the rammer spindle 
is made to rotate upon its axis. Fig. 4 is a plan of the upper part of 
the gripping box; and Fig. 5 is a side elevation, partially in section, 
of one modification of the improvements in hollowing out or forming 
the interior of the socket or faucet part of the mould. Figs. 1 to 4 
refer to the gripping box and parts connected with it. The arched or 
bulging brackets A are bolted to the standards or other stationary 
parts of the machine, forming the guides in which the rammer 
spindle B traverses in a vertical direction. The spindle B passes 
through the cylindrical gripping box C, which is carried in the 
sliding bracket D, having a cover E, the two forming a journal or 
bearing for the box C to revolve in. A vertical motion or transverse 
is given to the sliding bracket D, from a disc or crank working at the 
back of the sliding bracket D. The action of the dise or crank is 
fully described in the former patent. The gripping box C is caused to 
turn upon its axis by means of a rope or chain F, which is passed 
round it and over a grooved wheel or pulley G, the end being secured | 
to a pin H, which passes through a lug on the lower bracket A, and 
is fastened to it by anut. The other end of the rope or chain F is 
passed under the pulley I, and is attached to a pin K, secured ina 
manner similar to that of the pin H to the upper bracket A. The 
pulleys G and I rotate loosely upon pins carried by brackets fast to 
the sliding bracket D. The rammer spindle is held tightly within 
the gripping box by means of three or other convenient number of 
wedges L, which are set at equal distances apart round the rammer 
spindle B, as shown in Fig. 3. The wedges L are retained im their | 
a? by the ring of metal M, to which is connected the forked lever | 
N. Near to the outer end of the forked lever is fastened a helical 
spring UV, which is attached by a spindle and nut toa short horizontal 
stud P, fixed tothe cover E. By means of the nut on the lower end 
of the spindle of the helical spring O, the pressure of the ring M, on 
the upper part of the wedges L, is regulated or adjusted. The wedges 
L, which by preference are made of poplar wood, are inserted in brass 
boxes Q, which are screwed tight between the ring M and the lower 
ring M' by three bolts. A rotary motion is given to the rammer 
spindle B and the gripping box C by means of the friction of the 
rope or chain F on the loose pulley C! of the box C, and the mecha- 
nical arrangement within it. Above the loose pulley C' is fitted 
a metal ring R, which carries the studs of the palls S, which are 
actuated by a loose ring T set by a pinching screw. Between the 
ring R and the loose pulley C! is the racket wheel U, keyed fast to 
the gripping box C. As the ring is made to rotate by the connexions, 
the palls T fall into the teeth and prevent any backward motion of 
the ring U. ‘The action of this portion of the moulding apparatus is 
as follows :—The sliding bracket D is lifted in a vertical direction by 
a disc or crank fitted at the back of the plate, which carries with it 
the gripping box C, the rammer spindle B, and the pulleys G and 1. 
This upward motion of the moveable part carries the pulley I nearer | 
to the upper bracket A, which would have the effect of slackening 
the rope or chain F but for the pin H and pulley G, v hich draw away 
the rope as fast as the distance between the pulley I and the pin K is | 
diminished. The movement of the gripping box C and the rotation 
of the pulleys G and H cause the rope or chain F to twist the 
gMipping C round upon its axis, which has the effect of causing the | 
palls T to actuate the ratchet ring U, within which the rammer 
spindle B is tightly secured by the wedges L, consequently the 
rammer spindle travels in one direction with the gripping box. At 
the downward motion of the sliding plate D the pulley G approaches 
the lower bracket A, and this motion will obviously draw the rope or 
chain F in a direction the reverse to that which it has when the | 
gripping box is ascending. But although this motion of the rope 
actuates the box C!, it has no effect on the rammer spindle, because 











PATENT DATED 27TH SEPTEMBER, 1856. 


when the box moves in this reversed direction the palls T slip over 
the ratchet teeth U without moving the gripping box C. The instant, 


however, that the sliding bracket D begins its ascent, the palls T | to rest. 
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any amount of power from the —- mover to any shafting, gearing 
or other machinery requiring to be alternately set in motion or brought 
This is accomplished without altering the speed of such 


take into the ratchet teeth and the rammer spindle turns round. The | prime motion, and without shock or concussion to any part of the 
downward pressure or force of the rammer spindle B is regulated by | shafting. 


the resistance of the spring O which is attached to the forked lever | 
When the resistance or | 


N, and retains the ring M on the wedges L. 
pressure against the rammer spindle exceeds the tensional force of 
the spring O it is elongated, and the ring M rises and releases the 
rammer spindle. The moment this is effected the forked lever again 
presses the ring M, and the wedges are again brought closely in con- 
tact with the rammer spindle B. Thus the lifting and rotary motion 
of the rammer spindle, while the mould is being filled with sand, is 
continuously and rapidly effected by the combined mechanical move- 
ments described. 

One modification of the second part of the invention is shown in 
Fig. 5, being an elevation, partially in section, of the apparatus. It 


| consists of a mechanical arrangement by which a hollowing or 


. . : . 
scooping instrument may be accurately adjusted and lowered into one 
or more moulds placed in a vertical position on a carriage beneath. 
The spindle V, to which the scooping instrument is attached, passes 





through the vertical tubular guide W, which rests on a flange formed 
at or near its centre on the plate X. To the upper end of the spindle 
V is attached a swivel, to which a chain Y is fastened, and this 
chain is passed over a grooved wheel or pulley, the axle of which 
pulley is supported on a pair of vertical standards carried by a | 
column or pillar A, the base of which is secured to the plate X. To | 
the free end of the chain is attached a weight, which counterbalances 
the spindle V. Below the plate is fitted a horizontal screw a, the | 
outer end of which carries a winch handle; by means of this screw 
the plate X is moved to and fro. The bracket 4, by which the whole | 
of the apparatus is carried, radiates on a stud bolt ¢ passing through | 
the beam d, and by means of a nut and hand-lever e is secured in any 
desired position. By means of this arrangement the platform may 
be turned either to the right or left hand by simply moving the | 
bracket 6 over the centre of the pipe. The pipe moulds are placed in | 
a vertical position on suitable carriages and brought under the scoop- | 
ing apparatus, which is then lowered into one of the moulds and | 
turned round to form the faucet or socket. When this part of the 
mould is completed the scooping instrument is raised, and by means of | 
the adjusting parts it is brought over another mould without shifting | 
the carriage, and whilst this is being done the machine is ramming 
another mould ready for scooping. The principle upon which the 
carriages are constructed will be understood from the following 
description :—When the pipe is cast with its socket end upwards, the 
core is adjusted and supported inside the mould by means of a disc 
attached to the carriage and formed with an aperture in the centre to 
receive the end of the core bar. This disc is made to fit in a cheek or 
stop made in the under side of the plate which forms the top of the 
carriage. The disc is inserted through a lateral opening in the 
carriage, and is lifted into its proper position by means of the foot 
lever, which raises lifters upon which the disc is placed. The foot 
lever and the lifters are connected to brackets by means of bolts and | 
nuts, which pass through the lifters and brackets. When the disc is 
raised by means of the foot lever and lifters it is retained in its place 
by the two side levers, which, when brought together, come under 
and grip the dise, retaining it firmly in a position directly under the 
mould. Before using the disc in the operation of casting, a ring of 
moulding sand is made upon it to fill up the space between the mould 
and the bottom of the core. The mould being properly placed in a 
vertical position the core is lowered into it, the projecting part of its 
lower end being brought over the aperture in the centre of the disc 
and placed in it. To cast pipes with the faucet or socket downwards | 
requires the foregoing arrangement to be somewhat modified. | 
Instead of using the dise,a ring or bottom piece is made to corre- 
spond in form to the internal shape of the faucet or socket, and it is 
made to receive the lower end of the main core. By means of this 





| modification the core which has to be lowered into the mould extends 


only through the plain cylindrical part of the mould above the 

faucet or socket. 

WRIGLEY’S FRICTION COUPLING FOR TRANSMITTING | 
POWER. 

PATENT DATED 23RD SEPTEMBER, 1856. 

Tus invention consists in an arrangement of powerful levers directly 

applied, either internally or externally, to a frictional surface in mo- 

tion, by which means it is brought gradually into contact within 

another and similar surface at rest, and thus held by the levers with- 

out any other retaining force, and thus made capable of transmitting 


FIC.2. 





Fig. 1 is part of an elevation, showing the plates for exerting friction 
upon the metallic ring, and Fig. 2 is a sectional view, taken through 
the centre of the coupling, showing the levers, and the method of 
attaching them at their extremities to the sliding boxes, and near 
their centres to the long lever by means of the connecting link. In 
Fig. 1, a is the shaft, upon which (when at rest) revolves the bevel 


| wheel /, or other driving wheel or drum, and attached to which is 


the metallic rim ¢; d, d, are the slots, within which the frictional 
surface plates ¢,e, slide, and which are brought into contact with the 
rim c by the levers /, f, actuated by the lever g, through the con- 
necting link h and the grooved boss i, which is keyed, and slides on 
the shafta. Supposing the driving wheel to be at rest, and it is re- 
quired to impart an intermittent motion to it, that is, to stop or start 
the wheel at intervals; the wheel is not secured upon the shaft, but 
tits loosely upon it, the apparatus for coupling the wheel with the 


| driving power being firmly secured upon and revolving with the 


driving shaft. The lever g is moved forward, either by screw power 
or otherwise, which causes the boss i to slide along the shaft a, and 
by means of the link A to press the jointed front or centre of the 
levers f, f, into a line with their extreme centres; this has the eflect 
of extending the revolving frictional surfaces e, ¢, in the boxes d, d, 
bringing their surfaces into contact with the rim c, and thus impart- 
ing motion by the friction created between the surfaces and the rim, 
and consequently to the wheel desired to be driven. It will be evi- 
dent that the wheel may be disconnected from the driving power by 
reversing this action, and withdrawing the frictional surfaces from 
the rim. 


SupERHEATING STEAM.—The paddlewheel troop ship Dee was 
admitted a few dayssince into the basin at Woolwich, on her return 
from Plymouth and Portsmouth. Instructions were issued from the 
Admiralty to the chief engineer of the Dee, on her departure from 
Woolwich. to note down with special care the working of Mr. 
Wethered’s superheating apparatus, titted on board, as it is the desire 
of Government to be furnished with a detailed and final report 
thereon. The system has been satisfactory throughout the length- 
ened trials to which it has been subjected, the rate of economy, 
averaging about 35 per cent. in the consumption of fuel. 

Tuer Granp Trunk Rartway or CaANAbDA.—Montreal letters, re- 
ceived lately by the Niagara, state that the Grand Trunk Aid 
Bill had been read a first time, and that there was no doubt of its 
passing. The Government gives up 43,111,500 sterling without 
claiming any interest until bondholders and shareholders receive 6 
per cent., which is tantamount toa gift; it relieves the company from 


| all Government influence as directors at the Board; the company 


may raise what capital they think proper on being sanctioned by 
two-thirds of the shareholders; the company may expend the 
moneys raised by the new preferential bonds upon works deemed 
most urgent within the limits assigned by the act of last session, 
without waiting for the whole to be subscribed; and any excess of 
traffic after 6 per cent. is paid out of traffic to the railway bonds and 
shares, and also to the Government bonds, such excess to go to pay 
additional dividend to the original shareholders,—Liverpool Daily 
Post of Tuesday. 
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INSTITUTION OF CIVIL ENGINEERS. 
April 28, 1857. 

Rosert StepuEnson, Esq., M.P., President, in the chair. 
Tux discussion on Mr. Hunt’s paper “On Electro-Magnetism as 
a Motive Power” occupied the entire evening. 

In commencing the discussion, it was remarked, that Mr. 
Joule’s researches on the subject appeared not to be sufficiently 
known to either theoretical or practical men, 

In a series of papers, in the “ Philosophical Magazine,” that 

gentleman had shown, by an able combination of theory with 
experiment, what the total mechanical effect, derivable from the 
consumption of a stated quantity of zinc, in any of the ordinary 
galvanic batteries, amounted to: and, in conjunction with the 
late Dr. Scoresby, he constructed an electro-magnetic engine, 
driven by a Daniell’s battery, which actually performed more 
than fifty per cent. of the whole theoretical duty. The theo- 
retical duty of a grain of zinc, used in a Daniell’s battery, was 
145 foot lb. Now the engine referred to actually performed 
80 foot Ib. of work per grain of zinc consumed, or 54 per cent. 
of the full duty. Arnong other conclusions that might be drawn 
from these experiments was this: that until some mode was in- 
vented of producing electricity as many times cheaper than that 
of an ordinary galvanic battery as coal was cheaper than zinc, 
electro-magnetic engines could not supersede the steam-engine. 
For, supposing an electro-magnetic engine to perform 75 per 
cent. of the theoretical duty, instead of the 54 per cent. obtained 
by Joule, then such an engine, as near perfection as could 
be reasonably expected, would use 5 grains per second, or 26 |b. 
per hour of zinc, per horse power. A perfect electro-magnetic 
engine, driven by a Daniell’s battery, would use 2 1b. of zine 
per hour, per horse power. Some of the best steam-engines 
would perform 143 foot lb. of work, per grain of coal, or would 
use 2 1b. of coal per hour per horse power. In a scientific point 
of view the electro-maguetic engine was stated to be most 
interesting, as having been the means of solving the problem of 
converting a large per centage of the whole energy of chemical 
forces (those of combination of zine with oxygen and acid) into 
mechanical effects, without Jetting it into the form of heat at all, 
muking in fact the combustion of zinc not generate more than 
46 per cent of its equivalent of heat, and directing it to raise 
weights with the remaining 54 per cent. of its energy. But this 
very circumstance took away from its practical importance, since 
it showed how little could be expected from electro-magnetism, 
more than had been done by Joule and Scoresby. On the other 
hand Joule’s theory showed that the full theoretical duty of the 
combustion of the coal was about eight times as much as had 
been obtained in the best steam-engines, and left a very wide 
margin for improvement in engines, deriving mechanical effect 
from coal fires. It ought, however, to be added, that although 
steam-engines fell so far short in the duty they rendered for the 
consumption of the coals, the best steam-engines did, in reality, 
perform 50 or 60 per cent. of the duty of a perfect engine, 
taking in heat at the actual temperature of their boilers: and 
that to attain more than double, or even to attain as much as 
double the present economy of a good steam-engine, it would be 
requisite to introduce engines taking in heat at a much higher 
temperature than the highest of the actual high-pressure boilers. 

It was explained that the author's knowledge of this subject 
was founded on an extensive series of experiments which he had 
made at Falmouth, for the Russian luperial Commission, as 
well as on another series, made subsequently, at the request of 
some gentlemen connected with the copper trade of the port of 
Swansea, on both of which occasions he had arrived at the con- 
clusion that it was only at an enormous cost that electro- 
magnetism could be applied as a motive-power. It had been 
stated that it might possibly be advantageous to employ this 
power in ships engaged in the copper trade with South America, 
even if the cost was thirty times as great as steam power in this 
country. 

It was remarked, that Professor Botto, of Turin, had esti- 
mated that with Grove's battery there would be a consumption 
of 45 Ib. of zine per H.P. per day. Starting with this, and as- 
suming a battery of one cell, the equivalent of zine being 32, and 
one-third of an equivalent of nitric acid being 18, there would 
be consumed for 45 Ib, of zine, 25°3 Ib. of nitric acid, equal to 
about 50°6 of commercial acid, Taking the zine at threepence 
per 1b., and the nitric acid at sixpence per Ib, and setting off 
the small quantity of mercury used for the amalgamation and 
the sulphuric acid against the salts formed, the estimated cost 
would be 41 16s, 104d. per H.P. for every twenty-four hours. 
Then came the theoreticai difficulty of the equivalents of power. 
The idea was, that the same quantity of matter being changed, 
would produce—if all the force could be utilised—the same 
amount of power, so that, theoretically, whether a pound of zinc 
was employed, by burning under a steam-engine, or in decom- 
posing water, and then exploding the gases, or in turning an 
electro-magnetic machine, the result would be identical in each 
case as to the amount of power obtained. Then there was the 
difficulty, not only of employing zinc, but also other materials— 
sulphuric acid, for instance, which was the cheapest ; all these 
went th»ough a costly process before they could be employed 
for these purposes. ‘Thus manufactured, and consequently ex- 
pensive materials were used, instead of a crude matter. There- 
fore, unless the power could be utilised to a greater degree than 
in the steam-engine, the difficulty was apparently insuperable. 
With the present form of magnets it was believed that those 
powers could noi be utilised to the requisite extent. The main 
advantage, in using this kind of power, was due to the fact that 
the instant the machine ceased working, the expenditure of 
power also ceased, and it was not until the power was again ap- 
plied that any consumption of material cceurred, and then only 
according to the work performed. This advantage was not, 
however, sufficient to compensate for the disadvantage of having 
to use 50 or 60 parts of manufactured materials for the pro- 
duction of force, instead of 6 parts of crude matter, If elee- 
tricity could be obtained from coal and water, or from coal and 
air, the problem would be solved. It was known that an 
electric current could be obtained by the combustion of charcoal, 
or from flame, but the utilisation ef such combustion was far 
distant, so as to convert its force entirely or substantially into 
an electric current, although an infinitesimal portion of that 
form of force could be obtained from the burning of fuel. Prac- 
tically speaking coal had not hitherto, in any form, been made 
to act as the positive element of a battery. It had been im- 
agined that the difliculty might arise from carbon forming a 
compound with two equivalents of oxygen, which was not 
electro-lytic, or practically soluble, and this idea was partly 
corroborated by the discovery that carbon acted better as the 

sitive element, in an alkali, as potash, or soda, where the car- 

nic acid would be immediately absorbed, than in an acid 
solution ; but the current with an alkali was feeble. 

The t desideratum was considered to be, not so much the 


form of the machine, as improvement in the source of the power 
itself, the battery, or furnace. The forms of machines might be 
divided into three types. First, there was the principle of sus- 
pension, or making or stopping the magnetism, followed in the 











machines of Dal Negro and of Botto; second, the principle of 
the ‘inversion of polarity,’ adopted by Ritchie and followed by 

Jacobi; and third, the deflecting, or galvanometer principle, 

where the needle was deflected with a coil round it. This was 

first practised by Petrie. All the larger machines which had 

been constructed were on the suspension, or the inversion prin- 

ciple, the latter being thought to be the best, The boat re- 
ferred to by the author was worked upon the inversion prin- 
ciple, and in it three persons had travelled at a rate of three 
miles an hour, but the expense put it out of the question as a 
practical application. At present electro-magnetism must be 
confined to special purposes, where the danger of steam and the 
creation of vapour were sought to be avoided, or where economy 
of space was a consideration. But it was far removed from 
general application as a motive power. 

It was thought that the shape of the magnet might be 
altered by widening the poles, so as to have a still slower dimi- 
nution of the forces. The alteration of the force of the current, 
by the motion impressed upon the apparatus, was thought to be 
due to the generation of induced currents whose action was op- 
posed to the primary current, and therefore lessened its power. 
It was suggested to envelope the electro-magnet in a closed coil 
of wire, not in contact with the battery, which coil, when the 
motion was set up, should have an induced current formed in it ; 
this induced current might then be carried to a second electro- 
magnet and wound round in a manner so that the current should 
assist the primary magnet. The relation between heat and mecha 
nical effect was a subject of great practical importance, both to the 
man of science and the practical engineer, and it was suggested 
that experiments of so momentous a character should not rest on 
the unsupported testimony, valuable as it was, of one individual, 
but that another series of independent experiments should be in- 
stituted so as to place the question beyond doubt. 

The results obtained from various machines were mentioned 
One with a fixed horse-shoe electro-magnet, and a revolving 


straight bar electromagnet, and driven by a single cell of 


Daniell’s battery, raised 3 lb. one foot high in a minute, with the 
consumption of one ounce of zinc in eight hours. A considerable 
advantage was derived from making the revolving bar of several 
thin plates of iron, instead of making it solid. It then received 
and parted with the magnetism more rapidly. The commutator 
was made of silver, to avoid oxidation, and the sparks were sup- 
pressed, by causing the rubbing wires to touch one segment of 
the commutator before leaving the adjoining one. A bobbin and 
fly had been driven, and cotton had been spun by this machine. 

A larger machine with several magnets produced less power. In 
the first machine the magnetism must have been reversed in less 
than one thousandth of a second, otherwise the machine could 
scarcely have produced any power at all. 

Another machine was described, in which a cranked, or eccen 
trie iron shaft, was alternately attracted by two electro-magnets, 
or two pairs of electro-magnets. This machine ran 4,000 revo 
lutions per minute unloaded, and from 1,800 to 2,600 revolutions 
per minute with the best load. It raised 21 1b. one foot high in 
& minute, with six Smee’s batteries. 

Another machine, consisting of an iron clutch, or toothed 
dise, wound with copper ribbon, and revolving over a similar 
fixed clutch, or disc, raised 211. one foot per minute, with two 
of Lemolt’s nitric acid and carbon batteries. 

These results tended to show that the cost of electro-magnetic 
power was enormous, in proportion to steam power. It was sug- 
gested as probable that one atom, or chemical equivalent, ol 
zine consumed or oxidised in driving a perfect electro-magnetic 
engine, would not produce more power than one atom or 
chemical equivalent of coal consumed or oxidised in driving a 
perfect steam engine; while the cost of the equivalent of zine was 
two or three hundred times that of the coal. 

It was observed that in all forces the primary change of 
matter, or the new attraction set up to produce the phenomena 
which were manifested, must be regarded. In the steam engine, 
the source of power was the attraction which was created 
between the coal and the oxygen of the atmosphere. In the 
battery, it was the attraction between the zine and the oxygen 
of the water. It was considered that the most perfect results, 
with regard to the primary changes, were obtained with the 
voltaic battery, because, in a well constructed instrument, the 


initial change, which took place to produce the power, 
could be used with a very small per centage of waste. 


Theoretically, battery power ought to be had at a profit, but 
it was difficult to find a market for the sale of the sulphate of 
zine, though it might be different when it was produced in 
large quantities, as in the preparation of the plates of the Ord- 
nance Survey, where the sulphate of zine had been sold, and had 
become a matter of consideration in a commercial point of view. 
When, however, the cost was taken into account, the difference 
was greatly in favour of coals as a source of power. The use of 
hydro-carbons had been tried for the positive pole of a battery, 
but they were not practically efficient. It might be taken as « 
fundamental principle that, up to the present moment, zinc was 
the best material for the purpose. Where batteries were em- 
ployed, they exceeded, it was believed, every other mechanical 
furce in two things. The tirst was the great distance at which it 
could be applied; and the second, that, when once set at work, 
the battery would continue in operation over a long period of 
time. Although motive power could not be produced at the 
same expense on a large scale by the agency of the battery, as it 
could with coals, yet the achievements of the electric telegraph 
might be regarded as an application of motive power by electricity 
which was by no means to be despised. The fall of the ball at 
Deal, by which the chronometers of the mercantile navy were 
regulated, and also the means of regulating the time at the Gene- 
ral Post Office, the Great Western Kailway Station, the Telegraph 
Office, West Strand, &c., were due to this cause. 

It was stated that the object in view in constructing a machine 
for deflective action was to get rid of the short distances over 
which the power acted, in the case of ordinary electro-magnets. 
Success had so far attended these efforts, that the deflective 
action had been extended to one foot, instead of only a fraction 
of an inch, A pressure of about 18 lb. had been obtained 
round a surface twenty inches in diameter, but that was reduced 
directly it was allowed to attain any velocity. The reduced 
current was the cause of this great reduction of force, and in 
proportion to the motion so was the action of the reduced 
current increased, It was believed that the cost of the nitric 
acid, in the estimate which had been given in the early part of 
the discussion might be omitted, as it could be reconverted by a 
simple process. 

A comparison which had been instituted as to the cost of dif. 
ferent means of preducing power, showed that for every shilling 
expended there might be raised by— 

Manual power .. 600,000 Tb, one foot high in a day, 


Horse 2 ee bes 3,600,000 lb, ditto. 
Steam ne oe « 56,000,000 1b. ditto. 
Electro Magnetism ee 900,000 Ib. ditto. 


It was explained that the results recorded in the paper as to 
the diminution of magnetic force through space were the mean 
average results actually obtained from a number of experiments 


vith magnets of various forms, some having long and others 
short arms. The plan of winding round the magnet a closed 
coil of wire not connected with the battery, the induced current 
in which might be employed to produce magnetism in another 
bar of iron, had been tried by Hjorth and had been abandoned, 
owing to the difficulty of dealing with the current when the 
magnet was in motion. It had also been found that the power 
from the second magnet thus created was of very inferior 
moment in any form of machine then devised, and was not prac- 
tically available. 

With regard to the relation between heat and mechanical 
effect, it was remarked that the experiments of Joule had been 
confirmed by the researches of Professor William Thompson, of 
Glasgow—that Dr. Scoresby worked with Joule on this problem 
—that it had engaged the attention of Professor Bunsen, of 
Marburg, and more recently of M. Favre, who had arrived at the 
same conclusions as those recorded by Joule. 

It was regretted that in France the delusion as to the possi- 
bility of electro-magnetic engines superseding steam still pre- 
vailed. Fifteen years ago it had been proved, experimentally, 
that the heat evolved by any voltaic circuit in which an engine 
was not included, was exactly that due to the chemical actions 
taking place, the conducting wire merely presenting the means 
of evolving the heat in any given locality, instead of it being ail 
evolved where the chemical action took place. This discovery, 
which had been erroneously attributed to M. Favre, whose 
experiments were only three years old, was followed up 
by the discovery — that if an electro-magnetic engine be 
placed in the voltaic circuit, the heat evolved, corre- 
sponding to a certain chemical action, was diminished, the 
heat which appeared being converted into the mechanical 
force given out by the engine. The greater the quan- 
tity of heat which disappeared from the voltaic circuit, rela- 
tively to the heat due to the chemical actions, the more perfect, 
would be the economy of the electro magnetic engine ; and as it 
was possible to make the engine work so as to reduce the inten- 
sity of the current toa very small fraction of its strength, when 
the engine was not working, nearly the whole of the heat due to 
the chemical actions of the battery might be evolved as work. 
Supposing all of it were converted into work, there would result 
145 foot lb. for each grain of zinc consumed in a Daniell’s bat- 
tery. It was the weakness of the chemical actions of a voltaic 
pile, as compared with that of the combustion of coal, and the 
relative cost of zinc and coal, which decided so completely in 
favour of the steam-engine. As regarded the strength of the 
chemical actions, one grain of zinc consumed in a Daniell’s 
battery gave out heat equivalent to 145 foot lb; but one 
grain of coal burned in air produced heat equivalent to 1,261 
foot lb., or nine times as much; so that if a steam engine was 
so bad as to convert only one-ninth part as much heat as the 
electro-magnetic engine, the two would still be on a par. As to 
expense, it was obviously impossible that the cost of coal could 
ever become more than a minute fraction of that of zinc, to say 
nothing of that of other necessary materials. 

It was observed that those who had hitherto attempted the 
solution of the problem of electro-motive power, seemed to con- 
sider that the whole question resolved itself into producing 
a certain amount of electricity at a given cost. ‘ne chemical 
question, in fact, was first considered, instead of the mechanical 
application of a given force. Magnetic force died rapidly 
away through but a short space. If the geometrical curve of 
the dynamic force of magnetic attraction was drawn, and 
was divided into ten parts, then it would be found that 
if the tenth nearest the magnet gave a mean power equal 
to 1,000 lb., the mean force of the tenth part furthest 
from the magnet would only be 3 lb., though the same 
amount of electricity would be used in the one case as in the 
other. Taking the mean of the whole attraction of a magnet, 
only a small power was obtained through a short distance. In 
Jacobi’s engine, in which the rotary principle was adopted, the 
minimum portion of the magnetic attraction only was applied, 
giving but a small power with a large consumption of electri- 
city. In another electro-magnetic engine, in which a different 
form of magnet, with four, six, or eight poles placed upon a plate 
had been adopted, it had been endeavoured to apply the maximum 
portion only of the dynamic force ; and this, by a succession of 
magnets, was successively and continuously brought into action, 
giving a comparatively large power, with a small consumption of 
electricity, and producing in a machine a continuous motion 
analogous to the overshot water-wheel. 

It was hoped that, though apparently impracticable now, in 
process of time electricity might be applied as a motive power. 
For when it was considered what had taken place with regard to 
electricity, how, in the first instance, it had been obtained from 
friction upon amber, or glass, was then developed by chemical action 
from metals—and was subsequently manifested by the influence 
of heat on solid bodies, as shown in the form to which the name 
of thermo-electricity had been given—it was felt that a series of 
industrious researches into the undeveloped secrets of this 
marvellous element might result in a means of producing the 
power which would render it as economical and advantageous as 
the heat which was now obtained so easily. It was only a few 
years since Sir Humphrey Davy was compelled to employ a 
thousand pairs of zinc and copper plates, to do the work which 
twelve of the same agents would perform in a modern battery. 

It was thought that the subject under discussion ought to be 
divided into two distinct parts—first, the mode of producing elec- 
tricity, and second, the apparatus to which such electricity was to 
be applied. If possible, the natural products to be found in the 
earth ought, for the sake of economy, to be employed in both cases 
instead of products manufactured at considerable cost. It was 
remarked that, hitherto, electro-magnetic engines had not been 
constructed in accordance with a power varying inversely as the 
square of the distance, for which certain remedies were suggested. 
It was also recommended that a modification of the waves of 
contraction in muscular fibre should be adopted in electro- 
magnetic engines. Allusion was made to certain peculiarities 
common both to muscular fibre and to the electro-magnet, and 
attention was particularly directed to sound, which was de- 
veloped in both, on the production of a pulling power, and to 
both being a substitute for nervous energy. Electricity could 
be used either directly by means of the electro-magnet, or in- 
directly by the explosion of gases. Heat, electricity, electro- 
magnetism, magnetism, and pulling power were all only different 
manifestations of one and the same force, and each was con- 
vertible into any other. The mechanical effect of a flash of 
lightning was analysed, and it was shown that, in a certain in- 
stance, the power developed through fifty feet was equal to a 
12,220 H.P. engine, and that the initial explosive power was 
equal to a pressure of three hundred millions of tons. The 
desirability of obtaining a motive power requiring less weight 
per H.P. than the steam engine was then adverted to, and 
reference was incidentally made to some experiments 
which had been tried at different times with this object 
in view. In this way it had been asceriained that the motive 
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cost four times more than that obtained from coal. The power 
to be derived by the production of the vapour of a volatile spirit 
by the condensation of steam—from the explosion of a mixture 
of hydrogen and oxygen by electricity—from the condensation 
of the vapour of a highly volatile spirit by ice—and by a certain 
quantity of solid hydrogen and oxygen, by means of the steam 
engine and by means of the muscle of the horse, were then ad- 
verted to ; and it was stated that the latter gave out nearly ten 
times as much power as the most perfect present arrangement 
of the steam engine in Cornwall, 

In closing the discussion it was remarked that there could be 
no doubt, from what had been said, that the application of 
voltaic electricity, in whatever shape it might be developed, was 
entirely out of the question, commercially speaking. Without, 
however, considering the question in that point of view, the 
mechanical application seemed to involve almost insuperable 
difficulties. The power exhibited by electro-magnetism, though 
very great, extended throu-h so small a space as to be practically 
useless, A powerful magnet might be compared, for the sake of 
illustration, to a steam engine with an enormous piston, but with 
an exceedingly short stroke. Such an arrangement was well 
known to be very undesirable, 

In the mechanical application of power, velocity, or, in other 
words, the space passed over, was made as large as possible, aud 
in proportion as this was accomplished had the efficiency of the 
machine been extended. Now, this was precisely the difficulty 
under which the application of magnetism laboured—the space 
through which it could be made to extend being so exceedingly 
small. 

With respect to the very imperfect use made of heat in the 
ordinary steam engine, some reasonable doubt might be enter- 
tained as to the correctness of the methods employed to arrive 
at the unit of heat now employed by scientific men ; for when it 
was stated that the ordinary duty obtained by a good steam 
engine was about 1-10th of what the quantity of heat actually 
generated by the consumption of a given weight of carbon was 
really capable of performing, some doubts naturally suggested 
themselves as to the correctness of the mode by which such a 
result was arrived at; for it appeared impossible to conceive 
where such an enormous loss could take place. 

This part of the subject would seem to require further inves- 
tigation, and it might be suggested that the power necessary to 
destroy molecular attraction might not be comparable with the 
ordinary mode of developing power, by imparting heat to 
elastic vapours—the one being an enormous force exerted over 
an infinitely small space, and the other, on the contrary, being a 
limited power exerted over a very large space. This view would 
seem to be corroborated, or might derive illustration from con- 
sidering the well-known mechanical difficulty of comparing a 
given pressure at rest, and another pressure with a given velocity. 
It was well known, in fact, that they were not comparable. 

The attention of the members was especially directed to a small 
volume presented by Messrs. Scheutz, of Stockholm, through 
Mr. Gravatt, M. Inst. C. E., entitled “Specimens of Tables, 
Calculated, Stereomoulded, and Printed by Machinery.” The 
book, which was with excellent feeling dedicated to Mr. Babbage, 
in recognition of the generous assistance he had afforded to the 
ingenious labourers in a similar field to that in which he had so 
long toiled, was preceded by a short memoir, describing the 
progress of the construction of the machine under the most 
discouraging circumstances,—the ultimate success attained,— 
the introduction of the machine, in this country, through Count 
Sparre, to Messrs. Bryan Dockin, and Co., where Mr. Gravatt 
became interested in it, and placed it before the Royal Society 
and the Institution of Civil Engineers,—its success at the Great 
Exhibition at Paris in 1855, where it obtained a gold medal, and 
finally its acquisition through Professor B, A. Gould, for the 
Dudley Observatory at Albany, U.S. America, as a gift to that 
establishment from Mr. John F. Rathbone, an enlightened 
and public-spirited merchant of that city. 

he construction was briefly described, and it was shown 
that at the average rate of working, 120 lines per hour of 
arguments and results were calculatedand stereotyped, ready 
for the press. On trial, it was found that the machine would 
calculate and stereotype, without chance of error, two pages and 
a half of figures, in the same time that a skilful compositor would 
take merely to set up the type for one single page. 

There was also given an abstract of Mr. Gravatt’s description 
of his manner of considering and working the machine, and then 
followed tables of logarithms of numbers from one to 10,000, 
and various examples of calculations performed with unerring 
accuracy. The remarkable and unique feature of the book itself 
was, that .the tables and calculations were all printed from 
stereotyped plates produced directly from the machine and with- 
out the use of any moveable type. 

The especial thanks of the meeting were given to Messrs. 
Scheutz for the present, and to Mr. Gravatt for taking charge 
of the interesting addition to the library. 

It was announced that the paper on “ Machines for Working 
Wood,” by Mr. G. L. Molesworth, Assoc. Inst. C.E., which it 
had been proposed to read at the next meeting, would be post- 
poned until the commencement of the next Session, on account 
of the length of the communication and of the importance of the 
subject, which rendered it desirable to afford two or more 
evenings for the discussion, 





SOCIETY OF ARTS. 
Wednesday, May 5th, 1857. 
CONVERSAZIONE. 


‘THE second conversazione of the present session took place in 
the society’s rooms on Wednesday, when the pictures and 
sketches of the late Thomas Seddon were collected for exhibition ; 
also several pictures from the gallery of J. Anderson Rose, Esq., 
and original drawings by M. Callow, H. Gastineau, J. D. Harding, 
W. Hunt, D. McKewan, Oakley, &c., together with specimens 
of the chromo-lithographic process, by Messrs. Rowney, were 
exhibited. There were also a good collection of photographic 
miniatures by Messrs. Lock, of Regent-street, and photographic 
portraits of members of the present Parliament by Mr. Mayall. 
Some portfolios of photographs of Indian temples, &c., were con- 
tributed by the East Indian Company. The plans for the 
metropolitan improvements and the embankment of the Thames, 
proposed by Mr. Francis Bennoch, and illustrated in our num- 
ber for April 24th, were also exhibited. 

Several excellent pieces of philosophical apparatus, including 
a model of Rennie’s disc engine, and the new altitude and 
azimuth instrument manufactured for the East India Company, 
by Messrs. Elliott Brothers, as well as sets of portable apparatus 
for illustrating numerous electrical phenomena, by Messrs. 
Murray and Heath, were exhibited ; and Mesers. Knight and Co. 
showed the new telegraphic signal-bells invented by Mr. C. V. 
Walker, F.R.S., for train signalling and the prevention of 
accidents on railways. The recording telegraph intended to be 
used in connexion with the Atlantic cable was shown in action 
by Messrs. Si i of the cable itself being also 
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exhibited by Messrs. Newall. Mr. Ladd, of Chancery-lane, per- 
formed some brilliant experiments with a Bentley’s induction 
coil ; and Mr. Wheeler showed his new and powerful gas-carbon 
battery, the peculiarity being the use of the carbon in thin 
plates, the zinc plates on each side being brought into as close 
proximity to the carbon as the porous cells would admit. An 
arrangement of twelve cells produced a beautiful light and 
heated a considerable length of wire. 

Specimens of carving for the Sultan’s new palace at Con- 
stantinople were contributed by Mr. Rogers, which appeared to 
us to equal the productions of Gibbons, as well as some photo- 
graphs of Jerusalem, and a fragment of engraved marble from 
the Mosque of Omar. Mr. B. Ferrey exhibited specimens of a 
new and simple method of producing ornamental surfaces in 
stucco during the ordinary operation of plastering. Some 
paraffine candles, obtained from Irish peat, and affording a bril- 
liant light, were exhibited by Messrs. J. C. J. Field, of Wigmore- 
street. Pianofortes of novel and improved construction were 
exhibited by Messrs. Dewrance, Owen and Stodart, and F. 
Priestley, gentlemen being present to explain the peculiarities 
of their construction. 

Mr. Ruskin delivered an interesting address upon the artistic 
works of the late Thomas Seddon, He commenced by remark 
ing that it was no part of his intention to enter into a general 
consideration of the views which had actuated the formation of 
the committee formed relative to the purchase by the nation of 
Seddon’s great picture of Jerusalem, which was exhibited. He 
believed that some objection had been taken to the idea of 
placing this picture in the national collection of paintings ; but 
he wished it to become the property of the nation, as he regarded 
it as the type of a class of pictures and of works which might be 
understood and imitated by other men, the understanding of 
which would be advantageous to the nation in future. It had 
been said that they wished to bring forward Seddon’s death as a 
martyrdom to the cause of painting. But it was not so, The 
death of Seddon had nothing remarkable or extraordinary in its 
character, but was merely a type of a class of deaths which were 
being continually offered up to the nation by great and good men, 
but which, in this case, a concurrence of pathetic circumstances 
justified them im bringing before the public notice. It was a 
melancholy thing to reflect how continually we all of us lived 
upon the lives of others. We took life in all cases in which, 
either for higher wages or by the compulsion of commercial 
pressure, men were occupied without sufficient protection or 
guardianship in dangerous employments, involving an average 
loss of life, for which life we paid thoughtlessly in the price of 
the commodity which, so far, was the price of blood. Nay, 
more than this, it was a well-recognised fact, that there was 
scarcely an art or a science in the present day in which 
there was not some concomitant circumstance of danger 
or disease which science had not striven to abate proportion- 
ably with the endeavours to advance the skill of the workmen. 
Mr. Ruskin called attention to remarkable specimens around 
the room of the pre-Raphaelite style, tracing the development of 
that style by an analysis of the state of Italian art when the pre- 
taphaelite principle first began to operate upon it. The whole 
secret of the progress of the Italian art from the eighth century 
up to the time of Raphael, was to be found in the simplicity and 


truthfulness of the principle followed throughout—simplicity of 


principle and earnestness of purpose. There was richness and 
truth in the decoration, and they never restricted their inventive 
genius for fear that anything might be overloaded. The richer 
their work was the better they liked it. They made their walls as 
gorgeous as they could; they innocently and always loved bright 
colours and beautiful forms, striving, however, chiefly to add 
more and more of truthfulness to their representations. It was 
not the pursuit of beauty that led from “The Serpent beguiling 
Eve,” up to the Madonna of Raphael, but it was the greater ac- 
curacy of perception, and greater veracity of the lines, which led 
the artist on. He need not dwell upon the powers which the 
Italians had, up to the fifteenth century, of bringing forward the 
greatest arts. After that period both the principles to which he 
had adverted were broken through. Art reached the climax of 
power and then yielded to the abandonment of the principles 
which led to it. It lost its love of truth and pursued beanty 
instead of it. It lost its earnestness of heart, and aimed only 
at amusement. Hence, in Italy an art falsely beautifui, and in 
Flanders an art meanly imitative. Modern pre-Raphaelitism was 
a reaction against both these errors. It sought veracity more 
than beauty ; but such veracities only as were useful to mankind. 
Pre-Raphaelitism was simply to be defined as “the pursuit of 
truth in art, with a useful purpose,” and one of the main advan- 
tages of its system was to bring into service minds of every class; 
for, in all ages, there were the two great classes of artist, men 
of inventive minds, and men of more or less prosaic minds ; 
and the great danger of following the theory of beauty 
only, was to make the matter of fact minds comparatively 
useless, and yet they were the most common amongst them. 
There were the poetical pre-Raphaelites and the prosaic pre- 
Raphaelites, and the prosaic were the more important of the 
two. The spirit of the present age was strictly scientific, and 
all that they could do more than was done in the earlier ages 
must be on the aide of truth, and could not be on the side of 
imagination. The earlier times were what the brilliant, active 
imagination of youth was, compared to the seriousness and 
earnestness of old age, when it was earnest. Their habits were 
getting more superficial in literature, because they were con- 
stantly seeking to add to the stores of imagination whilst they 
had not time enough to add to the stores of fact. Thus they 
were too much neglecting the gifts which had been bequeathed 
to them by their ancestors, and they would be wiser to turn 
their attention in some degree away from modern imagination, 
and preserve more perfectly that which was produced when the 
nations of Europe were young. The works of Thomas Seddon 
had to his (Mr. Ruskin’s) mind arisen at a period of momentous 
importance to the whole of Europe. In proportion, it would 
seem, as nations advanced in mercantile importance, as com- 
merce advanced, so the influential persons of all countries 
seemed bent upon destroying whatever stood in the way of 
modern improvement, and the work of destruction was going 
on fatally throughout France and Italy. In England it had been 
accomplished already, but it was taking place, in proportion to 
the prosperity of a country, over all Europe. There was this, of 
singular and pathetic in what Mr. Seddon had done—that he 
had turned away, of his own free will, from the paths of 
imagination to those of historical and matter-of-fact representa- 
tion. They would see, on one side of the room, the noble pic- 
ture “Penelope ;” that was the first which Mr. Seddon painted ; 
it was noble in every possible way ; it showed inventive genius of 
the highest order—yet Mr. Seddon, deliberately measuring his 
own strength, and measuring the importance of the two tasks 
which lay at his choice, sternly turned from the temptations of 
fancy, and set out on a journey of danger and long self-denial, 
in order faithfully to record the scenery of the Holy Land. Not 
only was Seddon peculiar in the direction which he gave to his 
pre-Raphaelite endeavours, but it was to be added that Seddon 
took apeculiar interest in the welfare of the workmen of England. 





Mr. Ruskin proceeded to narrate the establishment by Seddon, 
with the co-operation of Nevill Warren, of the first school of 
design in London, called the North London School of Design for 
Workmen, in Camden-town, the principal superintendence of 
which devolved upon Seddon himself, conjointly with the satis- 
faction of the other arduous claims upon his time, attention, and 
hard labour. His great exertions during that period of his life, 
it was believed, impaired his constitution, and were regarded as 
the primal cause of the failure of his health in Syria, and his 
dying there. Mr. Ruskin then entered into a recital of the 
labours of Seddon in his last great work of “Jerusalem,” 
and concluded by appealing to the Society and those present to 
aid in doing justice to one of our greatest artists by the recogni- 
tion of his genius. It was the object of the committee to pur- 
chase for the nation, from Mr, Seddon’s widow, his pioture of 
“Jerusalem, with the Mount of Olives,” and to present it, in 
memory of Mr. Seddon, to the National Gallery. The picture 
was valued at the price of four hundred guineas. A subscrip- 
tion for that purpose had been opened, in which all persons 
were invited to join who either felt respect for Mr. Seddon’s 
genius, or desire to promote the objects to which he had sacri- 
ficed bis life. What sum might remain after the picture had 
been purchased it was intended by the committee to ask Mrs. 
Seddon to accept, 

Colonel Sykes, M.P., F.R.S., moved a vote of thanks to Mr. 
Ruskin for his address, and announced that the collection of Mr. 
- med works would remain open for inspection to the end of 

ay. 


LAW PROCEEDINGS. 


VICE-CHANCELLOR’S COURT. 
(Before Vice-Chancellor Sir W. Pace Woop.) 

LISTER U. LEATHER.—INJUNCTION, 
Mr. Rott, with whom was Mr. Webster and Mr. H. Stephens, moved 
for an injunction restraining the defendants from using a machine 
for combing wool in infringement of the plantiff’s patent. Plaintiff, 
it appeared, had a patent for a machine, called Crabtree’s machine, 
for the combing of wool, and for near two years he has been in liti- 
gation with the defendant, who is a manufacturer at Bradford, in 
Yorkshire, and who, it was alleged, used machines similar to those 
for which the plaintiff had a patent. 

Mr. Fisher, for the defendant, resisted the motion, on the ground 
of the shortness of the notice, which was so short that it had not 
been possible to prepare for the defence. It was only on the previous 
Monday, he said, that the plaintiff obtained a decision in his favour 
at common law. 

Ultimately it was arranged that the motion should stand over until 
last Monday, defendant undertaking not to dispose of any of the 
wool combed by the machine in the meantime. 

On that day Mr. Rolt and Mr, H. Stevens moved, on behalf of the 
plaintiffs, that the bill filed in this cause might be dismissed without 
costs, and that they might be at liberty to file another bill for the 
same matters, as advised. The defendant opposed the motion on the 
technical ground that, under the statute 7th and 8th Victoria, cap. 
83, sec. 1, it was enacted that when a patentee disclaimed a part of 
his invention the disclaimer could not be read in any suit pending 
when the disclaimer was filed. The plaintiffs had amended their 
former bill subsequently to disclaiming part of their invention, His 
Honour felt himself bound by the objection and dismissed the motion 
fur an injunction, at the same time expressing his dissatistaction at 
the course taken by the defendant, and not allowing him the costs of 
the motion. Leave was then give to the plaintifls to serve notice of 
motion for Tuesday to dismiss their bill without costs, without pre- 
judice to their right to commence another suit for the same matters, 

Mr. Fisher, on behalf of the defendant, opposed the motion, and 
contended that the plaintiffs were bound upon dismissing their own 
bill to pay to the defendant his full costs, citing the statute 4th Anne, 
cap. 16, sec. 23, and various cases in support of his argument. 

The Vice-Chancellor, after observing that he entirely disclaimed 
entering into the merits of the case, which he had no power, indeed, 
to enter upon before the hearing, said that from the provisions of the 
Patent Act (7th and 8th Victoria, cap. 83) the bill must have been 
dismissed, from the plaintiffs having disclaimed a portion of their 
patent pending the suit. The court, however, wishing that — 
justice should be done, and that the suit might proceed when this 
difficulty was removed, had made an order that upon the cause coming 
on for hearing the plaintifls should be at liberty to withdraw their 
replication, and that the costs of the defendant up to that period 
should be taxed and paid, the defendant thus getting all the benefit 
that he could have got from the bill being dismissed. The costs 
were accepted by the defendant, and the bill remained on the file. 
Nor could he conceive why the defendant, having got all_ possible 
benefit, and without a chance of getting any additional benefi 
should take such an objecton, and insist that all the expense shoul 
have to be incurred over again by the plaintiffs. The case had been 
put in a state that it could be tried on the merits. Useless expense 
had been saved to everybody, and it appeared to be a proper case for 
allowing the plaintiffs to dismiss their bill without costs. As to his 
discretion under the statute cited, the court could always at the 
hearing dispose of the costs as it thought fit. According to the con- 
tention of the defendant, the court must insist upon the expense of 
the case going on to a hearing to get at this same result, which the 
court would then come to, to the still greater detriment of this very 
defendant. He acceded to the rule that he could not enter into the 
merits before the hearing, but he could enter into the conduct of the 
parties as to their conduct of the cause. ‘The bill would be dismissed 
without costs, without prejudice to the plantiffs filing a new bill. 














COFFEY 0. SMITH. 

Mr. Rolt, with whom was Mr. Roxburgh, moved for an injunction 
to restrain the defendants from infringing a patent of the phaintifis 
for the manufacture and sale of a self-acting steam and liquid gauge, 
applied to steam boilers, whereby when the gauge tube was broken a 
wee was closed, preventing the escape of water and steam. Ac- 
cording to the allegations on the part of the plaintiff he obtained a 
patent in 1852, and in January, 1856, he sent one of the instruments 
to defendant, whose works are at Derby, with a view of getting a 
number of them manufactured by him at a cheap rate. Some cor- 
respondence took place with respect to price, and eventually, on the 
11th of March, defendant returned the model and declined the order. 
Subsequently plaintiff discovered that on the 28th of February de- 
fendant had taken out a patent for an invention which was similar in 
all respects except in one detail. 

Mr. Karslake appeared for the defendant. 

His Honour considered that plaintiff had been guilty of laches in 
not coming to the court before. He directed the motion to stand 
over, with liberty to the plaintiff to bring any action he may be ad- 
vised to, and the defendant to keep an account in the meantime. 





Burraro Axnp Lake Huron Rarway—The Buffalo Courier 
says :—* The Buffalo and Lake Huron Railway Company is pushing 
with energy the completion of the road and the improvement of its 
passenger and freight capacity. We learn that the Board of 
Directors at a late meeting in London, appropriated 1,300,000 dollars 
for the construction of a steam ferry to run between Fort 1 and 
Black Rock which shall be able to transfer six cars at the time from 
one side of the river to the other; for the construction of ships and 
docks on both sides to accommodate the steamer ; for the construction 
of a track from Black Rock into the city, and to improve the harbour 
at Goderich, the terminus of the road on Lake Huron. The contract 
for building the steamer has been made with one of our shipbuilding 
firms.” 
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“CRESSEY’S MACHINERY FOR CUTTING, HOLLOWING, AND BACKING STAVES. 
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In this invention the wood for a stave he pinned and securely held ona | 


suitable carriage or bed, which is moved past a circular saw. The 
carriage has atlixed to it a template, which, pressing against the end 
of the saw spindle of axis, moves the circular saw progressively as 
the cut takes place. The spindle or axis of the circular saw is capable 
of sliding endwise, and is ‘pressed outwards by a spring, so that its 
end may constantly come against the template on the carriage on 
which the wood to be cut is held. The carriage is guided by hori- 
zontal wheels at the front end back, which press against ledges or 
projections at the front and back of the fixed table or bench on which 
the carriage is moved. In hellowing and backing staves a rotary 
barrel of.a square section is employed, having a cutter affixed by pre- 
ference at each of its four sides, On either side of this barrel and 
parallel with it are. supporting rollers, the bearings of the axes of 
which are constantly pressed upwards by springs. Above each of 
the two supporting rollers is a pressing cylinder grooved on its sur- 
face; these cylinders receive rotary motion and move forward the 
stave to be hollowed or backed, according to the form of cutters for 
the time used. ‘There. is also another pressing cylinder above the 
rotating barrel with cutters for holding the wood down to the cut- 
ters. The three pressing cylinders and the supporting rollers are 
carried by a lever, which is prevented descending too low by fixed 


| tish’s mouth in breathing. 
| each other quickly, the lips close and open with an easy preeision | 


two lips, which, when the valve isin a state of rest, are in close 


| contact, and prevent the downward passage of the fluid. The slightest 


upward pressure is sufficient to separate the thin membranous ex- 
tremities of the lips, and allows the fluid to tlow upwards; while an 
equally slight downward pressure closes them as closely and tirmly 
asa pair of human lips when the mouth is shut. We have had an 
opportunity of inspecting a working model of a pump with a glass 
barrel titted up with these valves, so that their peeuliar mode of action 
could be distinctly seen. The way in which, at each stroke of the 


piston, the valve changes its form and opens its lips for the passage | 
of the tluid, bears a considerable resemblance to the motions of a | 


When the strokes of the piston succeed 


of which no other valve we are acquainted with can give any idea. The 
only simile which occurs to us as conveving an idea of the ex- 
pression, if we may so phrase it, of this automaton mouth, when in 
rapid utterance, is something of what we imagine must have flitted 
round the lips of Mrs. General, deseribed in * Little Dorrit,” when 


| that accomplished lady was engaged in practising her favourite pose 


atopa, and the position to which the lever is allowed to descend is 
governed by acam surface, which acts on a roller or truck on theend | 


of a connecting rod attached to the lever, before mentioned, 

The accompanying i)lustrations refer to the tirst part of the inven- 
tion, Fig. 1 being « side elevation, Fig, 2 a plan, and Fig. 
verse section of a machine for cutting the edges of staves by means of 
circular saws. The machine is arranged with two circular saws, and 
apparatus for cutting two staves at the same time, or either saw may 
be in use when the other is at rest, ‘The saws a,a, are fixed at the 


3 trans- | 


ends of axes b,b; the axes 5, 6, slide in and rotate with the tubular | 


axesc, ¢, in the bearings d,d. 
by means of straps acting on the drums or pulleys ¢, e. 
stantly pressed outwards by springs ff, against the guides or tem- 
plates g, g, fixed to the carriages 

tixed, by the teeth + and the clamps #4 
determine the position of the staves on the carriage. ‘The carriages 
A, A, areslided by hand along the table, and they are guided by pro- 
jecting ribs A', h', at the edges of the table. The carriages hold the 
won in pn inclined position, in order to obtain the bevel cut to the 


edges of the 


PERREAUX’S INDIA-RUBBER PUMP VALVES. 
Trosx of our readers who are in the habit of consulting our weekly 
lists of patents, have probably observed how distinctly the national 
character of the patentees is reflected in the special nature of the in- 
ventions claimed by foreigners. We have seldom met with a better 





Rotary motion is given to the saws | 
The saws are | 


capable of moving to and fro in their tubular axes, and they are con- | 


h, on which the wood 4, i, is | 
i, ®, are adjustable stops to | 


illustration of national idiosyncracy in an invention than is afforded | 


by this very singular and ingenious contrivance, It does not require 
the legend of “ Perreaux Patentee” stamped onthe flange, to inform us 
that thisisa Parisian invention. There isa something—a “Je ne sais 
qui.” —about the shape of the article, a suppleness and self-sufficiency 
in its demeanour while in action altogether un-English. There would 
be a. positive incongruity, an msthetic impropriety, in supposing the 
first idea of such a valye to have originated in the brain of a Brown, 
a,Jones, or a Robinson, 

in Paris, and, in. the construction of this valve, there is certainly more 
of the philosophe than of the mechanical engineer. His conception 


M, Perreaux is.a philosophical instrument maker of some celebrity | 


yed in the animal organism, the best method of forming a per- | 


po nae ple have been that, as the highest order of mechanism is that 
pla 


feet valve would be to imitate the valvular structures at the mouth of 
the aorta. The cartilaginous material of the living vatves is approx- 


imated by means of vulcanised india-rubber, that plastic semi- | 


metallic material, which threatens, at no, distant period, to revolu- 
Aionise 4 great. many.of yur mechanical ideas, , The form of the valve 
ie that of, a.tube Hattened at one extremity, not unlike the mouth- 
{ -of 9 hautbois. A glance at the acrorpeay ins filustrations 
will render the description more intelligible. i. i 
of a pump.buacket; Fig. 2, a section at ri ps ug es to Fig, 1. 

It will be seen that the thickness of the sides of the upper part 
diminishes gradually to the top, where the two sides meet and form 


is a side section | 


of those organs, by the emphatic enunciation of * prisms and prunes, 
prunes and prisms.” 


Fic.2. 


Fic. |. 
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As the valves are formed by pressing the unbaked rubber into iron 
moulds of the requisite form, and are retained, by great pressure, in 
the moulds while the rubber is being baked or vulcanised, the form 
thus impressed upon them is perfectly indestructible by all variations 
of temperature under 400°. As they come from the mould, the lips 
are joined at their extreme edge, and require to be separated by 
making a clean incision along the upper axis. By this means the 
lips are always sure to fit to each other with the greatest accuracy, 


Ulf 





After a few strokes of the piston they were drawn into the 
barrel, and could be seen passing, by successive hitches, through 
the valves, their passage not appearing to interfere in the 
slightest degree, either with the working of the pump or the 
uniform flow of water delivered at the top. Several corks of the usual 
quart-bottle size and a large bung were then put into the cistern, The 
corks passed at a single jerk of the pump handle, the bung certainly 
hung tire a little, but did not appear to occasion any leakage in the 
valve, the water all the while passing round it and prevented from 
regurgitating by the lips closing tightly round it. At last, aftera 
spasmodic gulp, it passed clear off, and the lips closed with a smack 
that savoured of relish. Quantities of tape and twine with pieces of 
rag were successively drawn through, apparently without the least 
detriment to the-working @fticiency of the pump. © The way in which 
the string and tapes were disposed of was peculiarly droll, and re- 
minded us vividly of the madus operand; of a Maltese nix mangiare 
whom we once saw engaged ‘in Swallowing mactaroni at so many 
yards a minute, for a wager. 

It will readily be understood, that in a pump furnished with valves 
of this description no priming is required, however long the pump 
may have remained dry. Another advantage which these india- 
rubber valves possess over spindle or clack valves of metal, is that the 
weight of the working parts is in no way concerned in their action, 


| and, consequently, they work with equal @fficiency in whatever position 


they are placed. Lhe iar nature of the material.of whieh they 
are composed renders then available for purposes to which metal 
valves cannot be applied, as im pumping acids, alkaliéy or other cor- 
rosive liquids. For lifsisg li manure or other semi-fluid matters, 
these-valves are peculiarly well adapted, and we have no doubt that 
they will soon come extensively into use for such purposes. As an 
outlet for water-closet pipes on board ships at sea, india-rubber valves 
of this description will fulfil the same functions as the constrictor ani 
in the animal economy. 

We have already mentioned that M. Perreaux had moulded his 
contrivance from the model of the valves in the human heart. Now 
although india-rabber is no bad substitute for cartilage, under certain 
conditions—as, for instance, in the elastic packing which the Messrs. 
Fairbairn have added to the joints of the locomotive connecting 
and coupling rods, and also in the buffing and bearings of railway 
carriages, &c., it cannot be made to answer all the purposes for which 


| eartilage is applied in the animal economy. Vulcanised india-rubber 


is uniform in consistency throughout, and can not be mady to resemble 
cartilage in being hard in one part and soft in another, and with all 


| intermediate degrees of flexibility between the extreme nardness of 


while the severed edges are always free from sulphur, and ready to | 


close with the slightest external pressure. The clear water-way in 
those valves is about two-thirds of the area of the pipe, and, from the 
peculiar contour of the sides, there is very little resistance or re- 
tardation offered to the free flow of water through them; the 
elasticity of the material adjusting itself to the form of least re- 
sistance. This flexibility, of what we are tempted to call the tabia, 
comes into play in a very interesting manner where any foreign body 
is thrust between them. No matter what the shape of the substance 
which comes between them, whether it consist of corks, chips, spun 
yarn, bits of coal or cinders, the black lips clasp it as tightly as a boy's 
when sucking a lollipop, and no leakage whatever takes place. To put 


| the capabilities of M. Perreaux’s patent valve in this respect to the test, 


the pump with the glass barrel was, in our presence, subjected to the 


| following trials :—Several handfuls of coarse wood shavings were put 


into the cistern from which the water was drawn, and in which the 


| or to be familiar with pessaries and suppositories, &c. 


bone and the soft elastic tissue of the external ear. M. Perreaux 
endeavours to obtain this variable character of cartilage, bv making 
the walls of the valves of variable thickness; and within certain 


| limits he has been successful, but the exemplar of the living cartilage 


is only serviceable to the degree in which he has been able to imitate 
the material of which it is composed. 

We have been informed that Perreaux’s valves have been worked 
under 4 pressure of two atmospheres, and that there was no tendency 
to introversion shown. We should imagine, however, that under 
higher pressures, the walls of the valvey, unless supported from be- 
neath, would certainly introvert. They would, in fact, be liable to 
what in surgieal technology is called pro/apsus. In the event of these 
valves being applied to the feed pumps of locomotives, a sudden tit 
of prolapsus in the valve box might be attended with rather serious 
consequences. Engine drivers and stokers can scarcely be expected 
to have the surgical skill required in the treatment of such a disorder, 
Were it pos- 
sible to make the core of the material at the base of the wallsof a 
harder nature than the lips, by carrying the process of vulcanising 


| the rubber a few degrees further, as in Goodyear's vulcanite, a valve 
| might be made capable of withstanding almost any amount of pres- 


sure. Such a combination would be an almost perfect substitute for 
cartilage. 

In conclusion, we believe that for all ordinary purposes for low 
pressures, Perreaux's elastic valves posseses many advantages over 
those at present in use. The price is about the same as that charged 
for brass spindle valves of the same diameter. They have been ex- 
tensively applied in France, and are spoken of in the various scien- 
tific periodicals in that country in terms of high commendation. 

We venture to predict that valves of this construction or some 


supply-pipe was immersed, unprotected by guard of any kind. | modified form of them will soon come into general use in this country. 
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SCHIELE’S PATENT GOVERNOR AND THROTTLE 
VALVE, 
Fic. 1 represents one modification of the new governor, half being in 
elevation and half in section ; @ is a short cylinder, filled with 
water; } an easy fitting piston; ¢ a ball on the piston rod ; it is cast 
hollow for adjusting to any weight which might be found necessary 
on trial; d is a centrifugal apparatus connected with the engine, pro- 
ducing a pressure under the piston by the centrifugal force imparted 
to the water, which, a¢ting on: thie large area of the piston, balances 
its weight and thatof the ball. When the speed decreases, the piston 


FiIG.1. 








sinks and forces the water back through d to the top of the piston. 
On the speed increasing too much, the centrifagal apparatus acts 
temporarily as a centrifugal pump, discharging a copious quantity of 
water in a short time, and forcing the piston upwards; the arrows 
show the motion of the water in this case. e is an oscillation break, 
patented 13th December, 1853, which allows the governor to move 
freely for a short (adjustable) space, but restrains excessive move- 
ments, such as cause engines to oscillate in their speeds, and make 
the governor rise and fall repeatedly. Where great variations occur 
in the loads, as in saw-mills, these oscillation breaks are made double 
and treble, thus checking the engine most efficiently. The advan- 
tages obtained are demonstrated by speed indicators. These 
governors are applicable to water-wheels, and are also applicable for 
adjusting the expansion- gear, described in a late number. 





Fig. 2 represents the throttle-valve, patented by Messrs. Schiele, 
and frequently applied by them, serving at the same time as a per- 
fect steam or junction valve. ‘The valve is made to the anti-friction 
curve. The plog @ and its seat have two or four corresponding 
steam-ways ; its easy turning is adjusted by the set screw db. 

In noticing two inventions of Messrs. Schiele’s some weeks since, 
viz., their oseillation break and expansion gear, we omitted to men- 
tion the fact of their being patented. Governors, such as that now 
described, have been fitted to several engines in Liverpool, Leeds, 
Glasgow, and elsewhere, and from the diagrams or “cards” which 
have been sent to us, there would appear no doubt of their having 
fully answered the expectations of the inventors. The delicacy of 
their action, as compared with that of the ordinary governors, is very 
clearly shown in the diagrams before us, and we have no hesitation 
in recommending them to the notice of manufacturers. 


BARLOW’S PERMAMENT WAY OF RAILWAYS. 
PaTENT DATED 247TH Suptemprer, 1856.~ 
Tmis invention consists in supporting or holding the rails of railways 
by means of wooden chairs or supports, such wooden chairs or sup- 
ports being placed at intervais on and supported by iron sleepers ; or 
such wooden chairs may be used in connexion with wooden sleepers 
if preferred. Fig. 1 is an elevation, and Fig. 2 a cross section of a 
cast-iron sleeper, on which are placed two wooden chairs or supports, 
each in two halves, bolted diagonally by bolts and nuts to the sleeper, 
or they may be attached in any other suitable manner. Fig. 3 is a 
cross section of a wooden chair supported on an ordinary wooden 
sleeper. It is preferred to make the wooden chairs in two halves, 
which are attached to the sleeper and made to nip the rail by means 
of diagonal bolts or fastenings passing through the parts of the chair 
and into or through the sleeper. By means of these diagonal bolts 
the chairs can be cansed to traverse on the sleeper to adjust the gauge 
when necessary. Fig. 4 is a cross section, and Fig. 6a plan, of a 
transverse cast-iron sleeper, ou which are placed the wooden supports 
a, on which the rail 4 rests. The invention also consists in using 
with metal chairs made in two halves or parts, and supporting the 
rail at intervals, cushions of wood, placed on each side of and under 


directly embrace the cushions of wood by which it is surrounded ; and 
the chairs used with the cushions of wood, as above described, may 
either be made separate from the sleepers, or they may be cast on to 





and form part of metal sipeperss Fig. 6 is a cross section of a sleeper 
and chair of the former of these descriptions; and Fig. 7 an elevation, 
and Fig. 8 a cross section of a good practical form of the latter kind, 


NEALL’S UNION GAS STOVE FOR LIGHTING AND 
HEATING. 


PaTENT DATED 27TH SEPremBer, 1856. 
Tur object of this invention is to combine a gas stove with agas 
lamp, thus effecting the double purpose of lighting and heating by 
the same apparatus, which is so constructed as to consume the 
nauseous vapour that is thrown off by the ordinary description of gas 
stoves. 
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The lamps may be arranged in various ways either upon pedestals 
or wall bracket supports, or may be suspended from the ceiling. 
Figs. 1 and 2 show an elevation partly in section, and a plan of one 
supported upon a bracket which is made hollow for the passage Of the 
gas through it. The gas passes into the radial arms, d,e, f/ To these 
arms (which may be of any convenient number) the circular rim g, g, 
is attached, around the outside of which a slight rim is formed, which 
may be pierced orraised in any ornamental pattern, and within this 
rim the glass dome H rests. The burners j, j, are fixed perpen- 
dicularly to the radial arms, or they may be inclined inwardly, if 
desired. In some conyenient place, at or near the stove, it is neces- 
sary to have a stop-cock for regulating the supply of gas. The 
shape of the dome may be varied, but the form shown is believed to 
be the best, and it must be made without any openings or apertures 
otherwise than at its base; and, asa rule, it should be ground on 
the outside, which will tend to soften the effect of the light, and at 
the same time allow of its being painted, stained, cut, or otherwise 
ornamented. In lighting this stove and lamp it is necessary, as a 
precaution, to turn on at first but alittle gas, v-hich may be regulated 
by means of the stop-cock, and to light all the jets as simultaneously 
as possible. The small quantity of gas at first lighted will have the 
effect of gradually and uniformly heating the dome, and that done, 
the gas may be farther turned on or increased, as required. This 
heating of the dome is effected by the then raritied and heated state 
of the air within it, which has no way of escaping but by being forced 
down by the continuous supply that is ani rushing in around 
the burners supporting the flames, and ascending to the centre of the 





the rail, so that the chairs, in place of supporting and:/holding the rail, 


dome, there distributing itself, and descending close to its interior 


purface, and escaping beneath the rimg, g; thus there-is-a-con-" 
inuous stream of heated air continually pouring out underneath the 
|rim of the dome, and diffnsing itself around the apartment; and at the 
same time that light is emitted through the dome, heat is also thrown 
off from its surface by radiation. The stove and lamp may be con- 
structed with or without the reflector marked %, &, but,in using it 
the light is thrown down and diffused around the floor of the 
apartment; and this reflector being roughened, or ground, on its 
under side, may, like t be painted, stained, cut, or otherwise 
ornamented. Fig. 2 represents a top-view of the rim, radial supports, 
me burners, j, the concentric circle 4; representing the glass dish or 
éctor. . 





SO poe we 


PaTENT DATED 19TH SEPTEMRER, 1856.) ) 


In the construction of wrought-iron masts, bowspfits, yatds, 
booms, gaffs, and spars, cylindrical in shape, for large ships, it is 
necessary that the outer shell should be of strong boiler plate-iron, 
and that at the joints the iron should be in perfect contact. In large 
masts, &c., of this shape great expense is incurred and difficulty ex- 
perienced in bending the — to the required curve, and bringin; 
the edges when put together in close contact with each other, a | 
this difficulty increases as the size of the mast, and consequently 
| the strength of the plates, is increased. In the construction of the 
above, of small size, great difficulty is experienced in rivetting plates 
to the internal T or angle irons, or butt plates, when the diameter 
will not admit of a boy getting inside to insert and hold up the rivets 
they are. , the. outside, Ro ag sons im- 
provements cons ie making wrought-iron: i 


MASTS, 
&e. 


FINCH’S WROUGHT-IRON 
: YARDS, 





ds, &¢., muilti-Jateral in shape instead of e¥lindrical, 
1 nsing With the bending of the plates, and much facifititi 


FIG 


the 











construction, and this is carried out by making each side a separate 

on and connecting them with angle irons. Both the vertival and 

orizontal edges of the plates are planed to form the joints; and to 
give uniformity of strength and elasticity, the platés aré made’ to 
break joint with each other, the angle irons being welted up in one 
piece for the entire length required. The invention also conslyts in 
doing away with the necessity, in masts, ne wr &c., of small size, 
of putting in the rivets from the inside, and holding them up while 
being rivetted, Yor this purpose taper rivet holes are made in the 
plates forming the shell, and in the angle iron to ‘which Yas are 
rivetted. The two pieces of iron are brought together for rivotting, 
so that the surfaces on which the holes are smallest are in contact, 
and a headless rivet is introduced from the outside of the tube info 
the holes, and it is clenched in the ustial way to expand it to the taper 
of the holes; thus the finished rivet is smallest in the middle, and 
expands outwards each way. The third part of the invention con- 
sists in facilitating the construction of masts, topmasts,' &c., of 
wrought iron, which may be either cylindrical or multi-lateral, ‘by 
inserting in the ends of them, when such ends require fashioning to 
avy particular shape, or inserting into any part of the barrel wi 
attachments or holes have to be made or sheaves to be inserted, pieces 
of wood, which immediately previous to insertion have beeh reduced 
in size by compression, so that in their endeavour to resume their ori- 
ginal shape they shall tighten and firmly fasten themselves'in the 
iron barrel or cylinder. The fourth improvement consists in an im- 
proved method of arranging the shrouds in rigging ships. In forming 
the shrouds of ships it is usual for the ropes of which they areé’com- 
posed to go up and pass round the mast at the head, and ‘come down 
again on the same side of the ship, thus one rope forms two ‘shrouds, 
so that if there be six shrouds on each side of the mast, then there 
will be six loops round the mast. The present arrangement consists 
in fastening metal cheeks to the head of the mast, through whith 
cheeks two pins pass, one on each side of the mast. Each shrowiis 
made with an eye at its end, into which fits a grooved barrel, having 
a hole through its centre. The-eyes of all the shrouds.on one side of 


the ship are brought between the two cheeks, and thé pin passes 
through the holes in the cheeks and through the eyes of the shroud, 


and thus secures them all to the head of the mast: 

Fig. 1 is a transverse section of a wrouglit iron mast, bowsprit, 
yard, &c, multi-lateral'in shape. a, a, are plates of sheet fron, 
planed on all their edges, and rivetted to the angle irons 4, b, either in 
the ordinary way or by the improved method. ' Fig. 2 is a portion of 
a transverse section of an ordinary iron mast, bowsprit, &c:, rivevtéed 
according to the proposed plan. | a, a are thé plates forming the bhell, 
and b, 6 are the angle irons, both of which have taper holes punched 
through them, and to produce these taper holes a punching mavhine 
is used, in which the hole in the bed’ die is considerably Targer-than 
the punch. The two pieces are brought together for rivetting; ‘so 
that the surfaces on which the holes are smallest are in contact, and 
a headjess rivet is introduced from the outside of the’ tube’ into the 
holes, and it is clenched ‘in the usual way to expand it to the ta) 
of the holes, as shown, The patentee describes’ a machine for'com- 
pressing wood for insertion into the interior of wrought iron ‘masts, 
topmasts, &c,, but which it is not necessary to MMustrate. ° Pig.’B) isa 
side view, Fig, 4a longitudinal section, and Fig.’5 a horizontal ‘see- 
tion, taken through the head of the mast, showing the proposéd-mode 
of arranging the shrouds in rigging ships. «, ¢ is the mast, and, 
are metal cheeks fastened to it; c, c dre pins which passthrough ‘the 
cheeks; d, dare the shrouds, each having an eye at ite end; 6; 6 are 

rooved barrels which pass through the eyes of the shrouds, and 

ese barrels have holes thro centres for bond ror ¢, © to pads 
through, and so secure the shrotds to the mast head; '/'is the stay, 
which has two eyes at its end, which passes over tlie barrels yg." ’ 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Corres; 


THE PRESENT SEWAGE SYSTEM. 
Srr,—In your obliging notice last week of my recent publication 
on the present sewage system, although according to me more 
merit than perhaps I deserve as to the investigation, &c. &c., of 
the question, you appear to have some doubts as to the full 
power of peat charcoal for absorbing from excretary matter all 

the constituents of fertilisation. ; 
I am not surprised at this, because, in every instance that I 


| plaster casts, varied by an occasional discussion in reference to 











can trace, the trials and tests upon this subject have not been 
made with properly prepared peat charcoal, as in some Instances 
wood charcoal has been used. In the experiments as to the 
filtration of water by means of charcoal, made by an eminent 
water company, I find that the common charcoal of commerce was 
used, which is usually the product of the harder description of 
underwood, &c, and just in proportion to the density of the | 
material carbonised is the per centage of absorbing and purifying | 


power. On the other hand, purified moss is in itself a mass of | 
pores, and when converted into charcoal by a process almost | 
totally excluding atmospheric action, and cooled without appli- | 
cation of moisture, it becomes a perfect skeleton, every crevice 
and space of which is a resting place—produced by the strongest 

affinity—for those very gases which act most injuriously upon the | 
animal system, and most beneficially upon the vegetable, 

But the doubt can be simply set at rest, I shall be happy to | 
supply any quantity of peat charcoal properly prepared for the 
purpose I suggest, and when tested through meaus of a properly 
arranged filtering bed, the water issuing from the chamber will 
tell its own story. ! oe 

The character of peat charcoal has been very seriously injured 
by parties pretending t» direct its manufacture and uses, who 
have really no knowledge of the subject. Unfortunately, I 
granted an exclusive license for its manufacture toa public com- 
pany, the result being that a material called peat charcoal came 
into the market, which was unsuited for any of the purposes 
proposed. ‘I’o illustrate this, I may name a fact that is patent 
to the initiated. : 

I strongly recommended to Mr. Sidney Herbert, a short time 
before he left office, to send out peat charcoal to the Crimea, 
and I transmitted suggestions for its application in the camps 
and hospitals. Whether from that recommendation or not, I 
cannot say, but the succeeding Government ordered several 
hundred tons to be purchased from the company to whom I 
have alluded, and the order was complied with. But what do 
you think was a very principal portion of the so-called peat 
charcoal, sent to counteract the noxiousness of night soil? It 
was night soil itself ! ‘ 

Previously to my giving up the peat charcoal works to this 
company, I had collected the daily refuse of some 400 work- 
people, deodorised by peat charcoal, as well to effect a sanitary 
benefit as to obtain the manure. This was stored in convenient | 
pits to the extent of about 150 tons, and left by me at the | 

| 








works, But when the Government order was received for the 
Crimea, the pits were emptied, the whole matter intermixed 
with newly-made charcoal, and this conglomeration sent forth 
at £5 12s. 6d. a ton, to purify the camps at the Crimea and the 
hospitals at Scutari ! 

I need scarcely offer further proof that peat charcoal has not 
had a fair test in this country as yet, either through public or 
ecientific bodies, because the tests, after my own public ones in 
1849, were either made with a fictitious article or with wood 
charcoal, under the supposition that all charcoals possess the 
same powers, than which few ideas can be more erroneous. 

You have been good enough to say that “my proposition of 
‘dry tunnels’ is unquestionably sound in principle ; so is that 
of conveying sewage in iron pipes, placing them with water and 
gas pipes, &c, &c., in such tunnels, to which many of our large 
sewers may be connected, as that sewage may be filtered 
through peat charcoal.” 

I am much obliged for your evidence in my favour, but I 
would ask your further good offices, not for myself, but upon 
public grounds, 1 ask it on no other account. The object of ny 
publication is to produce discussion of a question which does 
not solely belong to engineers. It affects the health and inte- 
rests of every being in the community. The public at 
large should be made to understand their position in this 
matter, and other minds besides those of engineers should 
be brought to bear upon that which is now on the very 
turning point to public good or public calamity—-for I do not 
hesitate to express my conviction that if the sewers of London, 
and other large towns, be permanently made stagnant cesspools 
pouring into the surrounding soil their deadly emanations, to be 
made more deadly every hour they remain pent up within it 
that one day or other will come an outburst of poison as bad as 
that which swept London by the plague. 

Iam no alarmist, but were we to get together every medical 
man in the kingdom, how many of them would deny my 
position? I believe, not one. It is not, then, an engineer's 
question alone, and although uo one respects my own profession 
more than I do myself, 1 have rarely seen great radical changes 
in any professional question accomplished by that profession 
only. 

What I would ask, then, is this. Bring before your numerous 
readers the question generally, show every weak point as well 
as the reverse, give opportunity for the fullest discussion in 
your valuable columns, and I have no doubt that engineers 
will see that in such a question the views of others wil! aid 
in forming their own. 





JasPpER W. Rogers. 
——e 
SOCIETY OF ARTs’ EXHIBITION, 

Sir,—I have recently read in Tuz ENGINEER several interesting 
reports on the meetings of the Society of Arts, One of your 
most recent notices had reference to the Ninth Annual Exhi- 
bition of patented inventions, now open at that society. In that 
article you point out many objects of interest, and the advan- 
tages which must result to society from their exhibition. Upon 
reading your article some facts were forcibly brought to my 
mind in reference to the past and present proceedings of the 
society. 1 now venture to forward them for your approval, and 
(if deemed worthy) for insertion in Tus Enainegr. It will be 
within the recollection of many, that about twelve years ago 


| wheel and screw propeller, as also the application of steam 
| power to agricultural and farm purposes were exhibited. In 








the Society of Arts took its first step in the active course which 
it has since continued. Previous to that date the rules of the 
society, I believe, did not admit of any article being brought 
before it and considered with a view to obtaining the society's 
medals, if such article had been secured by letters patent. 
What was the result of such a narrow view of things the trans- 
actions of the society prove ; for although the society was at its 
highest point of prosperity at the close of the last century, and 
Watt's wonderful discoveries in connexion with the steam-engine 





were developed, we do not find that the society ever had that 


important subject brought before it. The early steps in the 
construction of railways and the railway system also passed 
unnoticed. Its attention appears to have been directed to the 
encouragement of little boys and girls to make bad copies of 


some article of raw produce which seldom found its way into 
commerce, while its mechanical committees entertained them- 
selves for many years in examining plans for constructing 
watches on principles which have never been adopted, A few 
favoured objects, perhaps six or seven in the year, were added 
to its collection of models, where they collected dust and were 
ultimately buried in the dark closets of its then so-called 
museum. How marked has been the result of the society, having 
thrown aside its fetters to progress (the non-patented system), 
may be seen by referring to the catalogues of its exhibitions of 
patents, for I find that no less than 1,893 models, drawings, 
and specimens have been exhibited in eight years, and it is 
curious to see how these exhibitions have marked the direction 
in which scientific and mechanical minds have been most actively 
engaged. Inthe year 1848 I find a large number of models 
illustrative of the efforts then making to improve the paddle- 


1849 the exhibition was rich in electrical apparatus, pointing to 
the efforts then making to improve and perfect the electric 
telegraph. noes 7 

In 1850 a large number of models were exhibited illustrative 
of improvements in railway plant, steam gauges, condeusers, and 
gas and water meters, ; : ; 

In 1852 gold washing and quartz crushing machines formed a 
large class. we 

In 1853, as a result of the Great Exhibition of 1851, improved 
machines for the production of textile fabrics, also hydrants, 
water-closets, warming, ventilating, and sanitary apparatus were 
humerous. 

In 1855, the public mind was fully alive to the importance 
of preventing the nuisance arising from the discharge of dense 
volumes of smoke, and then were found large numbers of models 
and drawings of furnaces and fire-places for the economic com- | 
bustion of fuel and the prevention of smoke. 

It is unnecessary to proceed further in this direction. Feeling 
the great benefit which must result from the continuance of 
such exhibitions, let us hope that the managing committee of 
the society will continue its present course with increased 
vigour, and speedily realise the expectation raised, that by an 
energetic effort made at once a new house will be obtained, | 
affording such accommodation as will enable the society to hold 
its exhibitions and to arrange them so as to afford a more perfect 
means of examining the articles collected. I would suggest that 
the society should not only continue to hold its exhibitions 
annually, but that it should also establish a permanent museum 
of such models selected from the exhibitions as are illustrative 
of new principles in mechanics and manufacturing machines, as 
well as of processes and products. I have limited my remarks in 
this note to the subject of the patent exhibitions, but much good 
might result from the society’s continuing its series of annual 
exhibitions of manufactures commenced in 1847, if such exhi- 
bitions were confined to selected specimens of articles of every- 
day production, not specimens upon which large sums of money 
have been expended without the slightest thought on the part 
of the producer of obtaining a return, except through the ad- 
vertisement his specimen affords him. 

I will conclude by asking a question suggested by your 
notice of the society's meeting of the 29th of April last, when 
the subject discussed was the lnprovements of London and the 
Thames Embankment. As the society requires ground for a 
new building, would it not be possible for it to obtain all that 
it requires near to its present house, should the proposed 
Thames embankment be carried out ? D.C. 2. 

London, May 1, 1857. 





RECTIFICATION OF THE CIRCLE, ETC. 
Sir,—Professor Gibsone having left lis protegée to his own 
resources and the assistance of your correspondents, I beg to 
offer the following numerical exposition of the values of the 
lines referred to, premising, however, that my opinion is still 
unchanged as to the utter inutility of the approximation, beyond 
its value as an exercise or mathematical recreation. As the last 
modification simply requires a substitute for the value of the 
line bw, in my previous calculations, it must be borne in mind 
that the sum of the other lines already determined = 5°9050836 
times radius, and the following figure will sufficiently illustrate 
the method of obtaining the line now sought :— 
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37700 = ba = 
3781085 = the arithmetic 
a hieah, 
59050836 + 375106, ; : ; 
And lastly ————;-———_ = 3°1415943, taking the geometrical mean, 
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It will readily be perceived from the foregoing, that the use of 
the geometric mean produces the nearest approach to the known 
approximate ratio, but the method of determining it graphically 
(Euc. vi. 13) by increasing the number of lines used, adds much 
to the already too great liability to error from the general im- 
perfection of the instruments employed, at the same time ren- 
dering the whole affair by far too complicated for any useful 
purpose. 

before quitting this subject I may remark that there are 
peopie yet living who, as others did in the olden times, “ strain 
spasmodically at a gnat,” while they seem “ to swallow a camel” 
with perfect composure. 

The “High Wrangler,” for instance, writes very learnedly 
upon the want of accuracy in the little diagram which I offered, 
not as a substitute fur Mr. Walkers’, but simply to show the 
perfect ease with which such approximations might be given ; 
inaccurate it was acknowledged to be, but within all practical 
limits it was sujiciently correct, while for simplicity of construe- 
tion it has been excelled by none yet offered, except that of 
“ Firineach,” given at page 307. But, while wrangling about in- 
accuracies which in some cases may not exceed the millionth 
part of an inch, the elevated disputant suggests a method which 
rests upon the division of an incommensurable line into ten equal 
parts, without showing how this feat is to be accomplished 
without incurring, nay, almost insuring, greater inaccuracy than 
would arise from any method yet devised. 

As I perceive “Goosequill” has come to light again, I beg to 
say a word on his late communication. 

Without entering into the given definitions of “momentum ” 
and “energy,” which, with all deference, I take to mean the 
same thing (ceteris paribus), I wish only to call attention to the 
fact that the figures given by “ Goosequill’’ in the cases assumed 
are correct, but, by trying to draw an improper conclusion from 
them, he has failed, and not from any real difference existing 
between the remarks made in your Note Book and the leader of 
the Magazine. 

Jn the first case suggested, the momentum of the two pounds 
is the result of a single impulse communicated at a given 
velocity, and hence 32 would only truly represent the velocity 
of the two pounds on the supposition that the motion was 
uniform, either before, or instantaneously with, and after 
impact. 

The second case assumed is, however, a very different matter, 
an element which in the previous case was constant here becom- 
ing variable, viz, time. True, to acquire a velocity of 64 
the 1 1b. must fall through 64 feet, but it requires two seconds 
to fall, and during this time it has acquired a momentum, not 
merely equivalent to its ultimate velocity multiplied by its abso- 
lute weight, but the sum of an arithmetical series, each term of 
which represents its momentum at each instant of time, taken 
during the period of motion; and the laws which determine the 
elements ot accelerated forces inform us that this sum of the 
momenta, in the case given, would be sufficient to project 1 1b. 
to the height of 64 ft., or 2 lb. to the height of 32 ft. ; or sup- 
posing the 1 lb. to strike an equal weight with its ultimate 
velocity, the accelerating force ceasing at the instant of impact, 
then the 2 lb. would proceed at an uniform velocity of 32x N2 
feet per second. 

I may here be permitted to hint en passant, that after setting 
out to teach your readers the rudiments of mechanics, one 
would scarcely have expected to find “ Goosequill” in a quandary 
because he found a discrepancy between the effects of uniform 
and accelerated motion, probably he has not yet got beyond the 
parallelogram of forces with which he lately treated your 
readers, 

I cannot conclude, sir, without sympathising for a moment 
with “Old Crank” in his experimental researches. I regret 
very much that the metals he uses are not so buoyant as those 
employed by others, perhaps (I only suggest the thing as I did 
the pontoon theory) they partake slightly of the overstrained 
“firmness” of the operator; this lump in the human cranium is 
very useful no doubt, but in excess or over-indulged it assumes 
somewhat the appearance of “ obstinacy”—a thing neither useful 
to the possessor, nor those by whom he is surrounded, On the 
other hand, there is yet room for hope, “ conscientiousness” not 
being quite extinct, as I infer, from the remorse he begins to 
feel, in consequence of having already taken up too much of 
your valuable space, contrition is at least one half of expiation, I 
trust, therefore, you will forgive him. Tue OLD ENGINE, 

London, May, 1857. 


THE ATTRACTION OF GRAVITATION, 
Str,—Although it may appear paradoxical to say that fire is the 
densest of all matter, such I believe to be the case, and for the 
following reasons :—I have shewn that denser substances are 
repelled by less dense, and by analogical reasoning presume that 
this takes place with respect to flame, &c. I hold that flame is 
material, because the sun acts upon it in a way which it would 
not had it no materialism—namely, by repelling it. 

It is no doubt often imagined that the ascent of sparks is due 
to currents of air, and that flame rises from the same cause, but 
the following facts show that this is not the primary reason. 
The wick of a candle is invariably shorter the higher it is raised 
from the surface of the earth. Sparks ascend less quickly the 
higher they are when formed, and consequently are less bright, 
though longer seen. If this be not true it is doubtful whether 
the present theory could stand, inasmuch as the specific weight of 
the earth collectively might not exceed that of anything found 
on the circumference, At any rate the demonstrability would be 
much less clear and plausible. In consequence of flame being 
repelled and self-supporting it does not add anything to the 
weight of a body, but gradually lessens it by combustion. ' This, 
however, is no argument against its weight, but quite the con- 
trary, inasmuch as it, by its own nature, feeds upon the sub- 
stance of other bodies, thus transferring their weight to itself, 

That meteoric stones are nothing but the remains of comets it 
is not unreasonable to suppose, as their nature coincides with 
what we should expect to belong to the former. It has been sup- 
posed that the nature of meteoric stones is identical with that 
of shooting stara; but this idea I thoroughly reject, as (1) the 
fact that numbers of shooting bodies have been seen to dart 
through and explode in the atmosphere at one time and at one 
place, sufficiently proves their origin to be caused by local con- 
ditions, probably electricity ; (2) their sudden and rapid motion 
and bright appearance, before and after explosion, is not what we 
should expect from substances such as compose the meteorite ; and 
(3) their downward tendency here, caused by the preponderance 
of substance, and proportionate decrease of flame and inferior 
height, are incompatible with their analogy to dense matter, and 
that they are not such has, I may say, been absolutely deter- 
mined, masmuch as no remainsof any have been found after their 
fall, the substance which composed them having been no doubt 
destroyed in their descent. 

The moon repels the earth, although the latter attracts it. Its 
influence on the aerial ocean is the same aa that of the earth, but 
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in a less degree. Mr. Fleming, on his own confession, arrives at 
a remarkable result when concluding that the adjustment of the 
sight is independent of the height, but that such is not the case 
I will endeavour to show. 

Supposing that a person at B wishes to hit an object placed at 
A, he would clearly mark an angle greater than D, B, C. But if 


— al 
ee 
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he wished merely to reach an object at D, that angle would pro- 

bably be too great. The same answers for P and Q, thus proving 

hat the adjustment of the sight is of the greatest importance, 

next to the regulation of power. oa. 
April 22. 











INSTITUTION OF MECHANICAL ENGINEERS. 
Wednesday, April 29th, 1857. 
Tur general meeting of the members of this institution was held 
on Wednesday, the 29th ult., at the house of the institution, 
Newhall-street, Birmingham ; Joseph Whitworth, Esq., President, 
in the chair, 

The secretary, Mr. W. P. Marshall, having read the minutes 
of the previous annual meeting, a considerable number of 
new members were elected. An abstract was then read of a 
paper adjourned from the previous meeting, “On the Applica- 
tion of Steam Power to Agricultural Purposes,” by Mr. William 
Waller, of Lincoln; and a paper was read “On Steam Cultiva- 
tion,” by Mr. John Fowler, jun., of London. In this paper an 
account was first given of the application of steam power made 
by the writer to the purposes of agricultural drainage, the plans 
that had been originally adopted, and the improvements that 
had been successively introduced. The earlier difficulties arose 
nuinly from the want of ropes of sufficient strength to drag the 
draining plough along, and led to the ultimate abandonment of 
hempen ropes and the substitution of wire ropes, which have 
been found completely successful; a recent improvement has 
also been effected by the writer by the introduction of one steel 
wire into each strand of the iron wires, giving increased lightness 
and durability. The draining plough consists of a strong iron 
coulter or knife, carried in an upright position by a suitable 
framework on wheels or rollers; the knife penetrates to 
the required depth in the ground, and is armed at the bottom 
with a sharp pointed shoe or mole. As the plough is dragged 
along by the wire rope wound by a portable steam engine, the 
mole is pulled along underground ; and into the hole left behind 
it the drain pipes are drawn in a string one after the other by a 
rope attached to the mole. On arriving at the end of the field, 
this rope is drawn out again, and the coulter and mole raised 
out of the ground, leaving the drain laid complete at the 
required depth, without disturbing the surface of the ground 
beyond the narrow cut left by the coulter, which, however, 
closes up again of its own accord when the plough has passed. 
From the experience of the complete success attending the 
employment of steam power in this manner for draining, by 
means of wire ropes and windlasses worked by portable steam 
engines, it was resolved by the writer to apply the same 
principle to the cultivation of the soil. For this purpose ropes 
were attached to the farmer's implements, and the horses were 
replaced by the engine winding the ropes. Instead, however, 
of adopting the plough ordinarily used by farmers, another in- 
strument was found necessary in order to render steam power 
economical. The plough introduced for the purpose consists of 
two sets of ploughshares fixed on a framework which is balanced 
at the centre ona pair of wheels, one end of the frame being up 
in the air while the other is down on the ground, and vice versd. 
Each end of the frame carries four ploughshares, and each course 
of the plough across the field accordingly turns over four furrows 
simultaneously. The shares are all set with the mould boards on 
the same side, so as to turn over the furrow slice always on the 
same side, whichever way the plough is travelling, and on 
arriving at the end of the furrow it is merely necessary to 
shift the plough over the width of the four furrows with- 
out turning it round; the frame is, at the same time, tilted 
upon the centre wheels, by which means the four shares 
that were ploughing in the furrow are raised from the 
ground, and the four that were in the air were lowered upon 
the ground ready for the next course. The shifting of the 
plough at the end of each furrow is effected without extraneous 
labour, by simply locking the wheels by means of a hand steer- 
ing wheel, so that the plough is guided in a direction inclined to 
the rope, and is thus readily steered into the required position for 
the next furrows. The adoption of steam ploughing on this 
system has been attended hitherto with great success, as regards 
both the economy of the processes and the quality of the work 
done ; in a recent instance where a piece of land ploughed by 
horses lay side by side with a piece of land ploughed by steam, 
the latter was harrowed down and sown in perfect tillage after 
two days dry weather, when the former more resembled a mass 
of boulder stones than a friable soil, and would require a fort- 
night’s dry weather to render it workable. In connexion with 
the steam draining and cultivating ploughs, several forms of 
windlasses and anchors for winding the ropes and obtaining a 
firm hold in the ground were noticed—and a description was 
given of an improved form of portable horse windlass, capable 
of being readily removed and fixed in any convenient position, 
and suitable for drawing great weights over heavy ground, such 
as large farm implements or pieces of artillery, which could thus 
be transported with little difficulty. This windlass also gives 
power sufficient even for pulling down large trees, to which pur- 
pose it is now being applied with considerable saving of labour. 
A new mode of anchorage was also described, consisting of a 
pair of boards hinged together back to back, which are dropped 
into a hole dug in the ground; the draft chain being attached to 
the hinder board has a tendency to force the boards open, and 
presses them both firmly against the sides of the hole, by which 
a greatly increased hold is obtained in the ground 

The next paper was a “ description of improved machinery 
for turning and shaping wood,” by Mr. Joseph W. Wilson, of 
Banbury. This machinery is being employed with great advan- 
tage for the manufacture on a large scale, and with great rapidity 
and economy, of long rounded poles, such as broomstails, &c., 
of which as many as one per minute are turned out. The wood 
to be rounded is fed through grooved rollers to acouple of re- 
volving cutters, carried on a face plate rotating at a high speed 
by which it is rounded, and passes out through a circular die or 
hole in the plate. The revolving cutters are made of such a 
shape as to last for a long time, without requiring to be sharp- 
ened up frequently, preventing the delay arising from this cause 








with ordinary tools. One of the cutters is a hollow cylindrical 
gouge, sharpened at the edge, and held in the revolving face 
plate in a position at right angles to the piece of wood to be 
turned, so that a small portion only of the circular cutting edge 
is at any one time acting upon the wood. The other cutter isa 
circular paring disc, the circumference of which is sharpened to 
form the cutting edge held in the face parallel to the wood, only 
a small portion at a time of the cutting edge acting upon the 
wood. When the acting parts of the two cutters become blunt 
after working for a length of time, a new sharp edge is presented 
to the wood by slightly turning each of the cutters round in its 
seating in the face plate, whereby a fresh portion of the cutting 
edge is brought into action. The tools constructed in this manner 
will work for twelve or fifteen hours without being sharpened. 
A machine has also been constructed for heading the wood 
when turned, or giving a hemispherical form to the end. This 
is effected by a revolving cutter, carried by a semicircular are or 


arm, along which it is made to travel while revolving, by means 
of a rack and pinion; the tool thus give a rounded shape to the 
end of the piece of wood presented to it, corresponding to the 


semicircular form of the arm in which it is carried. Conical or 
tapered pieces of wood, such as are used for brush handles, &c., 
either rounded or octagonal, are also produced by machinery. 
For producing an octagon tapered shape, a number of the pieces 
of wood to be shaped are placed on an inclined sliding plate, by 
which they are carried forwards under a shaft furnished with 
long flat cutters; the pieces of wood are thus all cut simul- 
taneously on one face, and are then all turned one-eighth round 
for the next cut. For giving a rounded and tapered form toa 
piece of wood, it is placed in an ordinary lathe headstock, by 
which it is made to revolve; and the cutting tool or gouge is 
held in one end of a lever, the other end of the lever being kept 
in contact with the surface of a maundrel, which is the counter- 
part of the shape to be produced. These machines are being 
employed for turning out a large quantity of work with great 
dispatch, and require only the attendance of a boy to supply the 
material and shift the cutters from time to time. Specimens 
were exhibited of the cutters and gouges used in the machines, 
and of pieces of wood turned and shaped by them. 

The President announced that preparations were being made 
for a special meeting of the Institution to be held in Manchester 
during the time of the Exhibition of Art Treasures in that city. 

The meeting then terminated; and after the meeting a couple 
of specimens were exhibited of a newly-invented Pneumatic 
Signal Bell, by Mr. W. P. Maddison, of Barnsley. The bell is 
rung by a piston working loosely in a small cylinder, from 
which a small gutta percha tube leads off to any required 
distance; at the end of the tube is a small hollow india-rubber 
ball, by a slight compression of which by hand the air is driven 
along the tube, forces the piston up in the cylinder, and causes 
it to strike the bell. This signal is being employed at the pre- 
sent time at the Lundhill Colliery, for the purposes of communi- 
cation from the men employed in the pit to the engineman at 
the top of the shaft ; and also in the workshops and offices. 








RUSSIAN RAILWAYS. 

Wirurn the geographical limits which have been assigned to 
these routes, there are no mountains to impede the engineer in 
laying out railways; there is also a general absence of stone; 
but marshes, steppes, ravines, broad rivers, and great variations 
in temperature and humidity, demand special means of construc- 
tion, and still more special means of maintenance. Railways 
require iron, wood, stone, and gravel. Where these materials 
are not available on the spot, they must be brought from else- 
where ; their carriage may form a most important item in the cost 
of construction, ‘The whole of the iron will have to come from 
England or Prussia, and, assuming that a mile of railway only 
requires 250 tons of rails, it will cost £5 a ton, or £1,250 per 
mile, to convey it to Koorsk, which is the centre of the system. 
Timber fit for sleepers exists nowhere on the Moscow Theodosia 
line; the great forests lie to the eastward in the governments of 
Mohileff and Minsk, in the far north towards Archangel and 
westward of the Volga; taking Koorsk again as a central point 
every sleeper must be carted at least 200 miles, at a cost per 
mile of railway of £800, Gravel is everywhere scarce, and in many 
places broken stones (stone itself being scarce) or burnt clay 
(fuel being very dear) must be substituted as ballast ; on the 
lowest calculation this will involve an extra expense of £1,000 
per mile. Thus in the item of permament way, rails, sleepers, 
and ballast, the Grand Réseau will average at least £2,500 per 
mile more than the general cost in Europe. This is a fixed 
charge independent of the earthworks, viaducts, bridges, drainage, 
&c., which depend upon the conformation of the country. 

It may be fairly said that where the St. Petersburg, Theo- 
dosia, and Koorsk Libau lines are not through a marsh they 
are upon a steppe. A marsh in Russia is not like a bog in Ire- 
land or a Lincolnshire fen. The former is generally higher than 
the drainage level of the country, being a growth of peat, which 
sucks up water from the bottom, and thus keeps itself wet ; the 
latter is an inundation of low land, which can be remedied by 
drainage. But a Russian marsh is a crust of land formed of the 
debris of forests and the decay of vegetable matter floating upon 
a natural lake. In many places the peasants supply themselves 
with fish by digging a hole through this crust, and setting a line 
in it. An embankment placed on this crust sinks from its own 
weight ; a cutting brings you into the lake, yet the engineer 
must devise means to carry his railroad dry-shod and on a level 
across this amphibious territory—this will not only tax his in- 
genuity, but will also add a serious item to his estimate. 

The word “steppe” is applied to two classes of formation, 
The sandy steppes of Russia are not numerous or extensive, 
but the greater portion of the country south of Koorsk comes 
under the definition of what may be distinguished as the “ugri- 
cultural steppe.” ‘The general character is that of a high plateau 
(from 200 feet to 500 feet above the sea), drained north and 
south by the rivers Don, Dnieper, Boug, and Dniester ; flowing 
in broad valleys, subject to most extensive inundations, and 
intersected by innumerable deep ravines, dry in summer, but 
torrents in winter. If the engineer lays out his line in the 
valley he must bridge every one of these ravines where they are 
the broadest, and protect it from inundations proceeding both 
from the river and from the torrents which flow into it. If, 
again, he seeks a higher level, he must cross these ravines where 
they are deepest. This course is, however, the better of the 
two, because, where there are such sudden variations of tempe- 
rature and humidity, it is most important that a railway should 
be always dry-shod. 

This high “ agricultural steppe” consists of a stratum of vege- 
table mould, known as “ terre noire,” varying from five to twenty 
five feet in thickness, overlying fine sand, which, again, rests 
on clay, or, in some places, as in the neighbourhood of Odessa, on 
lias limestone. This vegetable mould is so dry in summer as 
to be blown about by the wind, and so sticky in wet weather 
as to bear comparison with “ Balaklava mud.” Rain falling upon 
the surface, where it is not poached by cart-wheels or cattle, 








percolates to the substratum of sand, and there finding an outlet 
bursts through the hill side flanking the valley of the river, and 
forms a ravine; the sand itself is carried into the river, and 
the bottom of the ravine is eventually clay or rock. For this 
reason the ravines are always deep, the water carrying everything. 
before it until it reaches the impervious substratum. It can 
readily be conceived that the action of this subterraneous drainage 
during many ages has changed the original form of this high 
plateau into a succession of undulating hillocks, separated by 
deep gullies ; and this is the present character of the “ agricul- 
tural steppes.” The engineer has thus to deal with a material 
which is sometimes pulverised and sometimes saturated with 
water. If he makes deep cuttings to avoid crossing the ravines, 
at a level of 100 to 150 feet above the hard bottom he must rest 
his superstructure upon, this cutting will invite all the neigh- 
bouring drainage into it, and his railway will soon be a ravine. 
The smallest landslip, an accidental obstruction in the torrent, 
ia sufficient to commence a fresh ravine in another direction. 
The country roads are constantly torn up by these new outlets 
for pent-up water, which, as a landed proprietor remarked, “ se 
forment quelquefois X vue d’ceil ” 

Wherever the crust of this plateau or the slopes of the ravines 
are interfered with, the engineer must expect that nature will 
work against him : his designs must be of a special character and 
of an expensive nature. Asan example of how difficult it is to 
foresee what such works will cost to make and to maintain, 
the case of the new road to the Kief suspension-bridge offers a 
striking illustration. Mr, Vignoles was engaged by the Russian 
Government to span the Dnieper at Kief with a suspension- 
bridge ; he has done so, and the bridge now stands as a monu- 
ment of engineering constructive skill. But the river objected 
to have its hitherto uncontrolled stream pent up through five 
spans of something like 600 feet each ; it has consequently com- 
menced to shape out a new channel for itself; and a few years 
hence it is more than probable that the suspension-brilge will 
span over dry land, and the new river course will have the old 
ferry boat established on it. 

But the bridge being built, it was necessary that the citizens 
of Kief, who live some 200 feet above the river, should have 
access to it ; this duty was confided to the “ Ponts et Chaussés ;” 
a plan and estimate were prepared and approved of, and the road 
commenced. It was to descend in a zig-zag down the slope of 
the hill, whichis very steep; but, like the river, the hill ob- 
jected to being ridden over, the waters gushed out of its sides 
through the pervious strata, and resolutely refused to occupy 
the drains, wells, and reservoirs which “ Messieurs des Pontes et 
Chaussés” had provided at great cost, and when it did reach 
them it carried them bodily away. The road exists, but the 
yearly cost of maintenance exceeds the original estimate for 
construction. 

Central Russia, although geographically easy, is geologically 
a very difficult country to construct railways through, and the 
variations of temperature and humidity render the maintenance 
exceptionally expensive.—Daily News. 





TELEGRAPHIC COMMUNICATION WITH INDIA, 
THE success of any telegraphic line to India necessarily depends 
on the support of the commercial classes of this country. 
Government aid is only subsidiary, does not insure success, 
and in the form in which it has been given to the Euphrates 
Telegraph, is only a payment for work when it is actually done, 
for messages already transmitted, reserving, however, great su- 
pervision over the operations of the company to the Government. 

The line which in practice will tr it the with 
least interruption will be adopted by the Government and all 
classes. The commercial classes will support the undertaking 
which best suits their interests, Now, upon this point we 
apprehend there is no difference of opinion. The Euphrates 
telegraph is to traverse deserts in which wandering tribes of 
Arabs seek a livelihood by plundering the sedentary tribes, the 
Turkish officials, and the caravans, The intermediate stations 
are of no importance to us commercially, and of but slight 
importance politically. The very construction of a telégraph, 
which is of that slight nature as almost to invite destruction at 
the hands of the mischievously inclined, renders it liable to 
interruption in traversing such wild districts without the pro- 
tection of an established transit route. On the contrary, the 
Red Sea line is to traverse seas which are the commercial 
highway to countries with which we have the most ex- 
tended relations, namely China and Australia. Ships 
bound outward will receive at Aden the latest tele- 
graphic intelligence from India and England. Those bound 
homeward will transmit from Aden the latest Chinese and 
Australian news to India and England. Our merchants both 
to India and here will be enabled to send orders to their ships 
to any of the numerous stations in the Red Sea and Indian 
Ocean, and will receive news of them on their passage. The 
“through” messages will be transmitted instantaneously on each 
line, so that in that respect neither will have the advantage. In 
fact each of the rival lines is to begin at Alexandria, and each 
is to terminate at Kurrachee, in the East Indies. The differ- 
ence in length is immaterial; it is 300 miles. In respect of 
speed of execution there is no comparison between the two lines. 

The Euphrates line cannot be constructed till a concession is 
obtained from the Porte, which is not done till arrangements for 
the permanent security of the line have been made with the 
Porte and the Arab tribes. The Porte is incapable of affording 
protection, never having yet succeeded in establishing its au- 
thority in Mesopotamia. The Arabs cannot for two successive 
years be depended upon to observe any treaty and not to ask for 
increased subsidies, Each tribe can only protect the line in its own 
territory, and when at war cannot prevent the enemy destroying 
the wires even there. Any arrangement whatever must assume 
a state of peace between the tribes themselves and between them 
and the Porte, a state of things which notoriously never exists in 
that country. On the contrary, very complete charts and sound- 
ings have been made by the East India Company of the Red Sea 
and Indian Ocean. 

The cable has only to be manufactured and laid, all the pre- 
liminary arrangements have been made. 

The manufacture of the cable would at most oceupy five 
mouths, and the laying of the line would be attended with small 
risk in those southern latitudes, where the weather is fit for that 
purpose for ten months out of the twelve.— Daily News, 





TreLecraArus 1x Austratra.—The electric telegraph is now in 
full operation between Melbourne and the principal towns in the 
gold fields. The Governments of South Australia and New Soath 
Wales are making arrangements for connecting lines, and that of 
Tasmania is expected to be completed between Hobart Town and 
Launceston by the Ist of April next. The short lines connecting 





these towns with the extremities of the island are temporarily de- 
ferred; and, in consequence of the indisposition of the Tasmanian 
public to incur the expense of the cable across Bass's Strait (though 
the Victorian Government have engaged to share the expense), its 
construction is indefinitely postponed. 
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Trts invention relates to certain improved modifications of what is 
technically known as the “tape” sizeing or dressing machines com- 
monly used for sizeing or dressing yarns or threads, 

Figs. 1 and 2 show a longitudinal section of a “tape sizeing” or 
dressing machine, constructed according to one modification of the 
invention. ‘The two figures unite at the line a,b. In the first part 
of the improvements relating to the particular arrangement of the 
yarn or warp beams, in which the differently coloured yarns are kept 


separate in passing through the greater portion of the machine, the | 


parts are so arranged that any one, or a series of threads, may be very 
conveniently got at by the machine attendant Each differently 
coloured series of yarnsis carried through a sizeing trough, appropri- 
ated soluly to its particular set of yarns. By means of this arrange- 


ment any colour that may be pressed out of or discharged from the | 


yarns by the action of the paste or the pressure of the squeezing rol- 
ers does not injure the pA ssn of the other series of yarns that are 
being sized or dressed at the same time. The arrangement of the 
warp or yarn beams is shown on the right of Fig. 1. At the rear end 
of the machine are tixed the frames A, upon which the yarr or warp 
beams are supported; each of these frames consists of two cast-iron 
vertical standards of a rectangular form, and connected together by 
transverse stays and malleable iron tie rods. 
frame is made higher than the front, to admit of the yarn or warp 
beams B being placed at different heights, in order to keep the yarns 
on each beam clear of each other, and afford facilities for getting at 
them. 
back of each frame being elevated above those in front, the former 
being carried up to a roller fitted at the upper part of the rectangular 


framing C, leaving a clear space be*ween the different yarns for the | 


The back part of each | 


Each of the frames A carry three yarn beams, the one at the | 


attendant to get readily at any particular yarn or series of yarns. | 


To each pair of the vertical standards of the framing C are fitted 


brackets, which support a roller D, and to each of these rollers are | 
| direction of the yarns through the sizeing troughs may be modified, 


attached a pair of straps E, which support the frames of the reeds F, 
the blue yarns pass through one of these reeds, and the red yarns pess 
through the other. The reeds are of an improved construction, tae 
arrangement of which constitutes another part of the present inven- 
tion. ‘These reeds are double dented, and made without any bars on 
the upper sides of the reed frames. so that the teeth are quite open, and 
the yarns or threads may be inserted in the reed with the utmost fa- 
cility by simply dropping them between the vertical teeth. The space 
between every alternate tooth in each of the reeds is stopped at the 
centre by a stall piece of metal or other suitable material, which is 
soldered or otherwise fastened to the adjoining teeth. By means of 
this arrangement, when the reed is elevated a short distance, one half 
of the yarns are lifted by the stops between the alternate teeth, whilst 
the other half are not atfected by the upward motion of the reed. 

By thus separating the yarns any number of lease strings or cords 
may be inserted between them with the utmost facility and despatch. 
The reeds are raised by means of the straps E, fastened to the rollers 
D; the spindle of each roller has at one end a winch handle, by turn- 
ing which the straps are wound on the rollers, and the reed is thereby 
raised the required distance, The sizeing troughs or dressing cham- 


bers and the drying cylinder are supported on the open-sided rect- | 


angular framing C', the remaining portion of the machinery being 
carried by the framing C2. The sizeing troughs G, H, are each fitted 
with two rollers 1, to carry the varns or threads below the surface of 
the paste or stiffening materials, and with the two pairs of squeezing 


or pressing rollers J. Just beyond each sizeing trough is fitted a | 


brushing roller K, over which the yarn passes before it reaches the 
drying cylinder L; the yarn isc: 


round this cylinder, and thence | who 
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the series of yarns or threads is carried over a roller supported in 
brackets pro, ecting from the side of the framing C, thence through 
the reed F, under a roller M, projecting from the inside of the framing 


C, and over another roller M}, fitted to its upper part. From the 
roller M! the yarns are carried beneath the roller N, through the teeth 
of the wraith or comb O, over the small roller P, into the sizeing 
trough G, below the first roller I, and between the first pair of squeez- 
ing rollers J, thence under the second roller I', between the second 
pair of pressing rollers J', and over the brushing roller K. Below the 
brushing roller is fitted a trough containing water, in which the 


roller is partially immersed, in order to prevent the hardening of the | 


vaste which the roller K removes from the yarns. Parallel to the 
Caching roller K, and in contact with it, is fitted a smaller brush 
roller, which serves to clear the roller K of the paste which adheres 
toit, and prevent its becoming clogged. ‘The yarns, as they pass 
through the paste or sizeing materials, are squeezed by the first pair 
of rollers J, which serve to press the paste into the fibres of the 
yarns, and the second pair frees the surface of the yarns from the 
superfluous paste that may adhere to them; the yarns are finally 
cleared of any adhering matters by the action of the brushing rollers 
K. From this point the yarns are carried over the steam-heated cy- 


linder L, round which they pass, and thence round the rollers Q to | 


the upper part of the framing C+, whence they are carried through the 
teeth of the wraith or comb B, then over the bar 5S and the breast 
beam ‘I, and are finally wound on the warp beam U. The other series 


of yarns pursue a course through the machine very similar to that of | 
the series just described, excepting that they are carried under rollers | 
V, below the sizeing through G, and then upwards into the sizeing | 


trough H, which is specially appropriated to the latter series of 
yarns. From the sizeing trough H, they pass over a brushing roller 


| K, used for that series only, and on to the drying cylinder L, where 


the two series are combined, and dried simultaneously. The course or 
if desired, by causing the yarns to pass under the twe rollers I and 
I', in succession, and thence between the second pair of pressing rol- 
lers J!, omitting their passage through the first pair J; by this modi- 
fication the yarns are kept somewhat longer in the paste or sizeing 
materials. The direction of the yarns in this arrangement is shown 
in the illustration by a dotted line passing from the roller I to the 
roller I', The paste or liquid contents of the sizeing troughs are 
kept at a boiling temperature by means of the steam pipes W, which 


are fitted in the lower part of the troughs, and arranged in convolu- | 
tions, to afford a sufficient amount of heating surface to cause the paste | 


to boil. The water of condensation is carried off by the pipe W'. The 
sizeing troughs are also provided with perforated steam pipes X, by 
which steam may be admitted to and caused to mingle with the paste 
or sizeing materials; these arrangements afford the means of regu- 
lating and controlling the heat imparted to the paste with certainty 
and ease. 

By means of these improvements colour may be given to the yarns 
as they pass through the sizeing troughs. As each series of yarns are 


carried through a sizeing trough appropriated exclusively to that par- | 


ticular series, it will be obvious that the paste or sizeimg materials 
may be coloured, so as to impart its tint to the varns passing through 


it. The yarns, as they leave the drying cylinder L, are necessarily in | 
a heated state, and they are cooled by the action of a fan wheel Y, | 


revolving at a high velocity, and fitted below the framing C2. By 
this means the yarns are rapidly dried, bat they are wound on the 
warp beam in a crisp state, wholly untitted for the use of the weaver, 


by rollers to the finishing beam. From the warp beams B, one of | lowing has hitherto been effected by exposing the yarn beams to the 


uires them in a softened or mellowed condition. This mel-| 


| action of the atmosphere. This delay and loss of time is avoided by 
} mellowing or softening the yarns as they are wound upon the warp 
beam. This improvement is effected by causing a current of cold or 
moist air to be blown upon the yarns as they pass on to the warp 
beam. The cold air is brought from the exterior of the building, and 
urged by a fanrer for that purpose through a pipe Z, which is carried 
upwards toa level with the upper part of the warp beam U. The air 
pipe terminates in a transverse pipe fitted with a mouth-piece a, to 
carry the stream of air across the series of yarns before they are wound 
on tothe warp beam. The current of air may, in some cases, be made 
to act more rapidly on the yarns, by imparting to them a certain de- 
gree of moisture. This is effected by causing a jet of steam to mingle 
with the air as it passes through the pipe Z._ By means of these im- 
provements the process or operation of mellowing or softening yarns is 
effected at once, and in a simple but efficient manner, 


} 


tANSOME’s Process For PreseERVING Stonr.—Our readers may 
be aware that the subject of preserving stone has lately attracted 
much attention in consequence of the decay that has already mani- 
| fested itself in the stone of the New Houses of Parliament. Many 
| processes have been suggested to remedy the evil, but the invention 
| above alluded to differs essentially from all others by the production 
| of an indestructible mineral compound in the structure of the stone 
| itself. The admission of all deleterious influences is not only thus 
excluded, but at the same time an extraordinary hardness and 
density are imparted to the stone. Mr. Ransome is already in the 
field; he has been carrying on some important experiments upon 
pportions of the New Houses of Parliament, which have been emi- 
nently successful thus far, and confident hopes are entertained that 
this process will be adopted for the preservation of the elaborate de- 
tails of this magnificient national building. Whilst heartily con- 
| gratulating Mr. Ransome as the discoverer of so important a process, 
and wishing him every success, we may add that the particulars of 
the invention have been read and discussed at a meeting of the Royal 
Institution of Architects; and the patentee’s communication to the 
| Council of that body, descriptive of the process, has been printed in 
their published records.—Suffolk Chronicle, 

MANUFACTURE oF Cast Sreei.—We understand that at the 
| Ebbw Vale Ironworks, they are now erecting a large foundry for 
casting steel, according to to the patent of I. von Uchatius. The 
building is to be 180 feet long, tifty-six feet wide, and eighteen feet 
high at the walls. It will be divided longitudinally into two com- 
partments, and will contain 200 furnaces, each of which will hold 
twocrucibles. Two tunnels ran the entire length of the building, 
for supplying air to the furnaces and taking away the ashes, their 
dimensions are eight feet wide, and six feet high. Each crucible 
will turn out one cwt. per day, which gives two ewts. for each 
furnace, or twenty tons per day for the whole of the furnaces. This 
will give an idea of the demand which is anticipated, as the yield in 
each week of, say, tive working days all the year round, will be 100 
tous or 50,000 tons per annum. It is calculated that the expense of 
the building, including ingot moulds, workmens’ tools, and all 
} ee will be £6,000, and the company have received offers to an 

imited amount for the new steel at £25 per ton. We understand 
that the steel manufactured from coke iron, made from spathose 
ironstone, was giving as satisfactory results as could be expected— 
this would of course yield a cheaper description of steel than that 
referred to above. The Ebbw Vale Company at this time makes 
1,400 tons of iron rails per week, and it is reported that they have pur- 
chased the Pontypool Ironworks, for £250,000.—Mining Ji 
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TO CORRESPONDENTS. 

Norice.—The First Volume of Tae ENGINEER may now be had, ready bound, 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher, 
301, Strand. 

A correspondent inquires the address of the makers of 

Washing Attemperator for Brewing. 

Want of space compels us to postpone several replies to correspondents until 
next week. 


‘igard’s Patent 


J. W. T. (Bow.)—Neither pipe should be less than two-thirds of the diameter of 
the pump. Of course you can do without the pump if you have sufficient head 
of water, not otherwise. 

H. J. (Oldham. )—Properly speaking you cannot use the term “ horse-power™ in 
such a case. In estimating the extent of heating surface of the tubes, you 
should calculate the outer circumference; for, although the fire is in contact only 
with the inner surface, praciically the outer circumference has the same tempera- 
ture for heating. It is generally safe to consider the tube surface one-third as 
effective as the fire-box surface. 
M. (Chatham.)—Showing the model in confidence will not prevent you from 
subsequently taking out a patent, but it is always better to secure provisional 
protection first ; in Sact there are many men who object to being made the 
depository of a@ secret, or to be consulted about inventions that are not 
patented. It is very difficult to obtain a trial of a@ new invention, and we 
should advise you, if you have confidence in its value, to patent, and 
then submit it to some marine engineer, who, if he appreciate its value, 
would doubtless be disposed to give it a fair trial. 

T. F. (Manchester.)—Mr. Bodmer patented a fire-box of peculiar construction 
some ten or twelve years ago; but, if we remember rightly, there was a dis- 
pute as to its originality. Mr. Bodmer had water-spaces in the roof of the 
box projecting inwards t occupy the space most distant from the radiating 
heat. The method you propose would be difficult to carry out, and too ex- 
pensive to be adopted. 

ENGINEER (Gosport.)—The vessel was never heard of after leaving New York, 
and we never heard her loss attributed to the cause you have named. 

An Apprestice. (Lambeth.)—Coussinet is the French word for a step or 


= 


bearing. It is used to represent various meanings, but the one we have in- 
dicated ts its general application in mechanics. it also means a railway 
chair. 


R. H. J. (Douglas).—Jf you refer to Mr. Barlow's treatise on the “ Strengthof 
Timber and Iron,” pape 185, you will find the information you desire, 

G. B. & Co—We thank you for your suggestions, which shall receive con- 
sideration, We are always glad to be informed of any means by which the 
usefulness of our journal can be increased. 

W. H.—Don't be a goose. When you can create you may successfully try 
your scheme of perpetual motion. You are mistaken in believing it to be 
an open question. There is no room for doubt about it. 

H. G.—The letter has been sent to the party interested, and we expect will 
not be without effect. 

J. O. G.— Next week. 

W. W. V.—Some of the back numbers may be had separately, or all of 
them bound in the volumes. 

J. O. (Blackburn.)—We hare no doubt that an arrangement of the kind 
vou describe would be useful in many cases, but railway managers will 
tell you their pointsmen are aleays ready to perform their duty when a tram 
arrives. 

C. J. W.—No; such a method could not be adopt-d in practice, and even asan 
experiment the expense would be very great, and the method complicated. 

A, Supscriper.—The returns may be had at the Parliamentary Paper-office, 
Great Turnstile, Holborn, or at the office at Westminster. The price is, we 
think, 1s. 





(To the Editor of The Engineer.) 
Sir,—Perhaps some of your numerous readers will kindly inform me what 
the black coating is made of which mathematical instrument makers put 
over brass, &c. Veniras. 
London, April 30th. 





STEEL BOILERS AND BOILER EXPLOSIONS, 

(To the Editor of the Engineer.) 
Sin,— My present engine being too small, I intend having a 14-horse 
engine, with a 20-horse or two 10-horse boilers. A party in Sheffield has 
recommended me to have a boiler made of cast-steel plates 3-16ths or } of 
an inch thick, which he says has been tried and proved to be very superior, 
as the relative strength of the cast steel allows it to be made thinner, and 
the heat, generating much more rapidly, renders it less liable to burst, and 
not <o likely to shell or burn away by the action of the fire as those made of 
iron. Perhaps you, or some of your practical readers, can answer the fol- 
lowing questions :— 

1. Is a boiler made of cast-steel plates superior to one made of iron 
plates, and equally sate ? 

2. Lf so, are quarter-inch plates sufficiently thick ? 

3. Is the Cornish boiler the best pattern for generating heat ? 

4, Which is best for occasional light or heary work, one 20-horse or two 
10-horse boilers ? 

With respect to the bursting of boilers, it seems to me to be a very 
puzzling question. I see the report of one bursting last week with only 
about 5 or 6 lb. of steam pressure, The subject is perhaps one worthy the 
study of electricians, I remember seeing, some years since, at the Poly- 
technic in London, a steam boiler isolated, and the electricity it produced 
was astonishing—the lightning flew around the room in fearful quantity, 
to the surprise of all who saw the very dangerous though interesting ex- 
periment. 

I am not sufficiently versed in scientitic matters to form an opinion, but 
it appears to me that, during the time an engine has been stopping, a 
short period, say at mealtimes or otherwise, a quantity of highly charged 
steam has been generating itself electrically, and held by its affinity from 
passing off, and the friction or action of the steam on starting the engine 
has produced ignition ; hence the result. Ww. 'T. 

[We publish your letter in the hope of obtaining some of our correspondents’ ex- 
perience with boilers made of steel plates. So Jar as we are able to judge from what 
has been done, we reply yes to your first and second questions. With respect to the 
third and fourth, we unk the boilers with internal fiues are simplest and best, and 
that tivo small ones are better for your purpose than one large one. Some of our 
correspondents will doubtless send us their views, It is desirable that information 
should be oblained on the subject of boilers made of steel.) 





TEMPERING STEEL BLADES, 
(To the Editor of The Engineer.) 
Sir,—If your correspondent “ D. M.” will adopt the enclosed method, I 
think it will answer his purpose. 

Let him first take his straight-edge, &c., and heat it to a dull red heat 
(if very thin, in the flame of a lamp), and then plunge it immediately in a 
bath of oi: take it out, and, whilst wet, hold it over the flame again till 
the oil on it begins to burn; then again plunge it into the oil and keep it 

here till cold; take it out and it will be of a spring temper. Hoping he 
will find this answer his purpose, and that you will insert this in your next 
number, I remain, &c., 
London, May 2nd, 1857. VERITAS. 





HYDRO STEAM-ENGINES. 
(To the Editor of The Engineer.) 
Sir,—In your paper of Friday last there is a description (page 341) of an 
American hydro-steain-engine, which I wish to state was patented by me 
in this country on the 12th February, 1852. C. ScHIELE, 
North Moor Foundry, Oldham, 4th May, 1857. 


(To the Editor of The Engineer.) 

Sir,—Having seen an account of Delettres Peré, and Co.'s. patent, accom- 
panied with drawings, which appeared in your paper of the 24th ult., I 
felt induced to offer a few remarks on the same; but find that I have been 

icipated by your correspond Mr. Bramwell, who claims the invention 
for Mr. John Hague; and as it would be useless to oceupy your pages with 
another description of the same appavatus, I may state that the same prin- 
ciple, and nearly the same arrangement of parts, was invented by myself 
upwards of twenty-eight years since as an engine for raising water. 

‘Smethwick, near Birmingham, May 6th, 1857. W. Wuairtiz. 








PORTABLE GASWORKS. 
(To the Editor of the Engineer.) 
Sir,—Perhaps some of your correspondents can afford me information as 
to the best mode of fitting up and lighting with gas a house in the country. 
It is several miles from any town and gas works, and everything necessary 
must of course be arranged on the spot. The building will require about 
twenty lights, and I should like to know what would be the probable cost 
(or as near as can be guessed) of all outside work completed to the point 
of coupling to the interior fittings. Completeness, neatness, , and 
an avoidance of smell, are the chief points requiring attention. J. W. 


(To the Editor of The Engineer.) 
Sir,—I should feel obliged if some of your intelligent readers would in- 
form me the best way of case-hardening wrought iron so as to ensurea 
hard and smooth surface. A Constant READER. 

London, May 5th, 1857. 

MEETINGS NEXT WEEK. 

InstTiTUTION oF CIvIL ENGINEERS, Tuesday, May 12th, 8, pm.—Dis- 
cussion on Mr. G. Rennie’s paper “ On the employment of Rubble, and 
Béton or Concrete, in Works of Engineering and Architecture;" and 
“ Description of the method of Building Bridges upon Brick Cylinders in 
India,” By Mr. G. B. Bruce, M.L.C.E, 

Society or Arts, Wednesday, May 13th, 8, p.m.— ‘“ On How can In- 
creased Supplies of Cotton be obtained,” by J. B. Smith, M.P. 

Roya Instrrvtion, Friday, May 8th, 8}, p.m.—*“ On the Laws, Contrast, 
and Harmony of Colours,” by T. Crace Calvert, F.C.S., M.R.A., Turin; 
and on Friday, May 15th, 8}, p.m.—* On the Present State of our Know- 
ledge of the Structure and Functions of Nerve,” by Professor T. H. 
Huxley, F.R.S. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four lines and under 
ts half-a-crown; each line afterwards, sizpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mn. Beaxanp Luxton, Engineer-ofice, 301, 
Strand, London, Ali other letters and communications #0 be addressed to the 
Editor of Tue E 32, Bucklersbury, London, 
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INSTITUTIONS OF ENGINEERS. 


Ir is with much pleasure that we call the attention of our 
readers to the establishment of an Institution of Engineers 
in Scotland. The satisfactory results of the Glasgow 
meeting of the Institution of Mechanical Engineers, whose 
head-quarters every one knows are at Birmingham, seem to 
have prompted the engineers of Scotland to form a society 
of their own, and we cannot doubt that complete success 
will attend their efforts. To whom is due the idea of found- 
ing the Society we do not know, but presume the time at 
which it was conceived was during the pleasant trip on the 
Clyde which followed the meeting before referred to. A 
general mecting of the institution was held on Friday 
evening last at the Philosophical Society's Hall, Andersonian 
Institution, George-street, Glasgow, when officers were 
elected for the first session, and the rules by which the 
society is to be governed were discussed. What these 
rules are we do not yet know, but may presume they are 
not very different from those which have been laid down 
by other kindred societies. 

It would seem, from the mention of the “ first session,” 
in the advertisement which appears in our advertising 
columns, that it is the intention to model the proceedings 
somewhat on the plan of the Institution of Civil Engi- 
neers in London, and that weekly meetings are contem- 
plated; and if so, we cannot but congratulate the council 
upon arriving at so wise a decision. We acknowledge with 
every sense of gratitude the labours of the indefaticable 
secretary of the Birmingham Institution, but have always 
considered that the short time allowed for the discussion of 
papers, where three, four, or five of them are read and 
talked over in the space of two hours, has very much 
lessened the value of the communications, and certainly 
deterred many gentlemen from contributing papers, who 
would, otherwise, have been willing to do so. It has not 
unfrequently happened that a paper of very great interest, 
and which has involved considerable labour in its com- 
pilation, has been summarily dismissed, from want of time 
even to enter into a discussion, which might well have 
occupied the meeting during its entire sitting. The 
ordinary mode of rattling over the proceedings has caused 
disappointment to many who have attended the meetings, 
and we ourselves have not unfrequently regretted a long 
journey undertaken for the purpose of hearing a particular 
matter discussed, when the result has been that the dis- 
cussion has occupied oniy a few minutes. It has often 
appeared almost a waste of time, and the disposition is to 
wait for the publication of the proceedings, and not attend 
the meetings at all. If this plan, however, were generally 
followed, it would of course be suicidal to the institution ; 
for the discussions are really as important as the commu- 
nications themselves. Indeed, were mere descriptions of 
machines or processes alone sufficient, we might take good 
credit to ourselves for supplying in these pages the wants 
of mechanical men; but we all know the advantage of 
hearing the various opinions of men capable of forming 
them, in order to arrive at a due estimation of the value of 
any invention, process, or engineering construction. 

Notwithstanding all this, the Birmingham Institution 
has served another purpose, which it is possible would not 
have been served had its meetings been more frequent than 
they have been—it has brought together engineers from 
various parts of the kingdom, London, Glasgow, and Dub- 
lin included, and has tended to prevent that local character 
which would doubtless characterise its meetings were they 
held at more frequent intervals. 

It is always difficult to alter a set of rules when they are 
once made and in operation, and on this account we would 
call the attention of the council of the new society to certain 
regulations, which it is possible now to make, and which we 
consider improvements, when comparing them with those 
established by any of the societies now-in operation. 

As to the particular day or time of meeting we offer 

















no suggestion, but would just hint that it is not absolutely 
necessary that the sessions should begin and end at the same 
time as those of similar societies here. November to Ma 
may do well enough, but we have never clearly seen the phi- 
losophy of putting an end to all kinds of scientific meetings 
at precisely the same time. June and July, if not August, 
would be months just as convenient to hold meetings in as 
any between November and May. During the winter 
months we are inundated with meetings, finding it difficult 
to decide which society to attend, but at the a of May we 
are shut out everywhere—there is not a single place to go 
to, although London is thronged with people. Again, as 
we think a few weeks in Glasgow very well spent in 
August, we should be glad to be able to attend some of the 
meetings of the new institution, and, on this account as 
well as that before-named, we trust attention will be given 
to the question—which are really the best months to hold 
the meetings in? The next point upon which we presume 
to offer some suggestions, is that of the manner, mode, and 
time, of issuing the proceedings. We trust never to hear 
of a paper being read upon a certain evening, and on that 
day five years afterwards to find it not published, as has 
been the case, we believe, elsewhere. Printing is now com- 
paratively cheap, and lithography in Glasgow is not a new 
or diffieult art, and we trust nothing will prevent the 
speedy publication of the proceedings tmextenso. There is 
seareely one soeiety’s proecedings which comes to us in the 
most desirable form. Whut we really want is this—the 
publication of the papers read, including the discussions, in 
extenso, a8 soon as shey cau be. properly prepared, which 
might always be done in a month, or even less; and, in 
addition to this, we want copious and carefully prepared 
abstracts of the papers and discussions a few days after 
the meetings. These abstracts should be prepared by the 
authors of the papers, and carefully looked over by the 
secretary, Who should make an abstract of the discussion 
and add it to that of the paper. We know cases in which 
very able men have read papers at scientific societies and 
have been quite disgusted at the delay in the publica- 
tion of them, this being deferred until all interest in the 
subject upon which they had spent much time and trouble 
has been lost, the result being that we have never seen 
their names as authors of papers since. If the suggestions 
we have offered are carried out, we venture to predict that 
the Scottish Society will become the most popular in the 
kingdom. 

We are glad to notice that the style of the new institu- 
tion includes engineers generally, that it is not confined 
either tocivil or mechanical. It is quite a useless distinction, 
as every civil engineer is more or less, or ought to be, a me- 
chanical one, and works specially classed under those belong- 
ing to the civil engineer are frequently carried out by mecha- 
nical engineers. We-would, in conclusion, specially call the 
attention of the Glasgow Institution to the subject of steam 
navigation, .iu.which they have done so much, and as a 
subject demanding their first consideration ; and we trust 
the result will show both \the theory and practice of our 
northern friends to be somewhat different from what is 
professed to be the result of our experiences in this part of 
the world—the demonstration of truth of the square 
versus the cube theory, and the loss incurred by expanding 
steam im marine engines. 


THE MACHINERY AT THE PARIS EXHIBITION, 
Wuen M. Dupin, the decidedly ainé, stigmatised the free- 
trade policy of this country as no better than an organised 
hypocrisy—a system of covert selfishness and cupidity, 
veiled under the specious pretence of universal philanthropy, 
the witty, eccentric, and versatile President of the Société 
de Beaux Arts unconsciously paid us a higher compliment 
than he appears to have intended. While that poor old 
patriarch of universal philanthropists, Robert Owen, is 
holding séances with spiritual mediums, and maundering 
and dreaming of a“ new moral world,” where men are to live 
under the exclusive influence of the “ superior sentiments,” 
where meek-eyed Peace is to smooth the rugged front of 
grim visaged War, and where co-operative plenty is to 
banish competitive scarcity, and all its attendant ills— 
where selfishness is to be annihilated, and brotherly love to 
reign supreme ; while the enthusiastic old dreamer is looking 
forward to the realisation of this millenial phantasy, the 
very competitive selfishness which he decries is engaged in 
working out a grander scheme than any that the mind of 
man has yet conceived. We have not the presumption that 
would prompt us to remove the veil which hides from us 
the ulterior consequences of our condition, we are content 
to stand humbly and reverently in the presence of the mys- 
terious laws which govern our destinies in this work-a-day 
world, and to catch dim outlines of the future, seen afar off, 
like the distant towns of Paradise in Martin's picture of the 
Judgment. ‘To labour and to wait,” to watch how 
“seeming evil still educes good,” is enough to guide us in 
the discharge of our present duties; for the rest, we are 
willing to take the world as we find it. 

It may be that virtue is not its own reward, and that the 
liberal policy of England, as evinced in the abrogation of 
the corn laws, and in the subsequent development and 
ratification of the system of free exchange, both of ideas 
and material commodities, by the Great Industrial Exhi- 
bition of 1851, were effected for the single purpose of 
aggrandising this country at the expense of the continental 
states. M,Dupin may be right in ascribing only the most 
sordid motives to “perfide Albion,” but if so, it is some con- 
solation to find that our selfish policy has been successful, 
and has borne fruit in almost every kingdom of Europe, and 
that we are occasionally favoured with samples of the pro- 
duce, of a very superior flavour to that which has been 
recently proffered us by M. Dupin ainé. 

In 1854 Mr. Joseph Whitworth of Manchester was sent 
over to Brother Jonathan to demand an equivalent for the 
civilities we showed him in Hyde Park, and the result was 
a Blue-book report of the New York Industrial Exhibition, 
containing, in the smallest possible compass, a very valu- 
able digest of practical information concerning the present 
condition - of’ the ‘munufacturing industry. of the United 


States, The only. fault we, could find with Mr. Whit- 


worth’s report.-was;. that the-condensation of the matter 
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a) to have been carried to a point which made it 
rather rs Biman uninteresting. In the present instance, 
Mr. Fairbairn, wno was despatched by the Board of 
Trade to Paris, on a similar mission to that of Mr. Whit- 
worth at New York, has judiciously avoided the extreme 
conciseness of Mr. Whitworth’s report, and produced one 
of the most interesting blue books with which we have ever 
had the fortune to meet. Mr. Fairbairn’s account of the ma- 
chinery of the Paris Exhibition is really a very creditable 
performance, and will be read with much interest by the 
engineers of this country. In the limited space at our 
disposal this week we can only give a brief outline of its 
contents; for though the report appears in the form of a 
thin pamphlet, of ninety odd pages, the quantity of matter 
which it contains might, without risk of unduly diluting 
it, have been easily extended to at least four times that 
number. 

The subject of the report is divided into two main 
portions :— 

“1, The minerals of different countries, including the 
various useful ones, and other rare products, with their 
geographical positions, comparative, abundance and rich- 
ness, 

“2, The mechanical agencies 4 which those products 
are converted into articles of utility, comprehending the 
mechanism employed in manufactures generally.” 

With regard to the first of these divisions, Mr. Fairbairn 
has, we think very judiciously, limited his observations to 
the present condition of the various continental states, as 
compared with this country, in their relative development 
of that most important of all mineral resources, iron ore, 
and the various manufactured products obtained from it. 

Although the collection of specimens of iron ores from 
Algeria, Australia, the United States, and particularly from 
Canada, were very complete, this country does not appear 
to have been well represented on this occasion. From a 
statistical table of the produce of crude and pig iron in 
different countries, quoted from Mr. Blackwell's paper, read 
before the Society of Arts, we learn that the annual pro- 
duce of Great Britain equals the total yield of iron from 
all other countries in the world put together, being no 
less than 3,000,000 tons. 

Our pre-eminence in the iron trade, however, does not 
seem to be so much the result of any superiority, either in 
the richness or extent of the beds of iron ore which we 
possess, as to the fortunate coincidence, which has placed 
both the fuel and the flux by which it is to be manufac- 
tured in juxtaposition with the scams of iron ore. It is 
to the absence of coal from the iron bearing strata of Ire- 
land that the backward state of the iron manufacturers of 
that country is to be attributed. ‘The same cause has also 
operated in retarding the development of the iron trade in 
France ; for although the ore is found in abundance, and 
is easily extracted from the superficial deposits in which it 
is embedded, the expense of smelting by means of wood 
charcoal, or of transporting mineral fuel to the vicinity of 
the mines, has hitherto stood in the way of improvements 
being effected in the manufacture. The rapid extension of 
the railway system of France which is now taking place, 
however, promises a means of overcoming this impediment, 
and from the great demand which exists in France for iron 
for architectural purposes, and in ship-building, the supply 
will soon come up to the level of the demand, 

In the forging of large masses of malleable iron, and in 
the use of the steam and tilt-hammers, the French are as 
far advanced as ourselves. 

In the manufacture of steel we appear to have much yet 
to learn—the samples exhibited by the Messrs. Krupp, of 
Essen, near Dusseldorf, in Prussia, being of a quality supe- 
rior to anything usually produced in this country. 

Mr. Chenot’s process for converting the ore into steel by 
first forming it into the substances called sponge, is de- 
scribed with considerable minuteness. The inferiority of 
the manufactured iron of this country Mr. Fairbairn is 
disposed to attribute principally to the fact that the 
increased production oceasioned by the use of the hot 
blast in smelting is not favourable to the quality of the 
iron. This inferiority of the hot-blast iron merely has 
reference to its want of strength and elasticity. Its fluidity 
and the ease with which it can be worked, render it other- 
wise pace to every description of construction that is 
not subject to severe strain. 

In the manufacture of wrought iron joists, the French 
have taken an undoubted lead. Specimens of rolled iron 
beams were exhibited 60 feet in length. Mr. Fairbairn 
points out the defective arrangement of the metal in the 
section of these beams, in which the top and bottom flanges 
are made of the same area, and adverts to the formula 
which were deduced from the experiments made in deter- 
mining the principles of the Conway and Britannia tubular 
bridges. 

The result of these experiments proved that wroujht 
iron beams follow a totally different law in their resistance 
to strain, to cast iron, and that in wrought iron beams the 
area of the bottom flange requires to be little more than 
one-half that of the top; while in cast iron beams the area 
of the bottom flange should be six times that of the top 
flange. ‘his difference arises from the great resistance 
which wrought iron offers toa tensile strain, and its compa- 
ratively inferior resistance to compression. Cast iron, on 
the other hand, possesses a high power of resistance to 
compression, and defective resistance to tension. The fol- 
lowing table of resistance shows how the material should 
be distributed in order to obtain the maximum of strength 
with the minimum or least required quantity of material. 

The resisting power of— 

To tension, To compression, 
in tons, in tons, 
Wrought iron plate is .. oe 23 oe 12 
Copper... *e - or 16 ee 3 
Castiron .. . e. ee 8 ee 51 

From the above it is evident that to obtain the maximum 
of strength in a wrought iron beam from the least quantity 
of material, the area of the top flange should be nearly 
double that of the bottom. 

As the French roll all their beams with the top and bot- 
tom flanges in one piece with the web, there is a consider- 
able saving effected over the mechanical construction of the 


beams made in this country by the present defective system 
of joints and rivetted angle iron. Probably, when we come 
to apply these malleable iron beams, in works of construc- 
tion, to the same extent as is now the case with the Parisian 
architects, we shall tarn to account the lesson which the 
French have given us in the formation of iron beams. 

Mr. Fairbairn devotes a very interesting chapter to a 
comparison between the present condition of English archi- 
tecture and that of the same art as displayed by the mag- 
nificent works now in progress of construction in Paris. 
We need not say that the comparison is not in our favour. 
Much of the superiority of the French style of architecture 
is, Mr. Fairbairn thinks, attributable to the readiness with 
which French architects avail themselves of iron for build- 
ing purposes. It seems strange that the country which gave 
birth to the Crystal Palace, the Britannia Bridge, and the 
Great Eastern, should be slow in appreciating the advan- 
tages to be derived from the use of iron as a material for 
building purposes, and that our domestic architecture should 
still be dependent on the capabilities of wood and brick, to 
the exclusion of the most important element in all other 
structures. It is certainly very desivable that architects 
should pay more attention to the capabilities of iron as a 
building material; its durability, aud its powers of resist- 
ance under the varied forms of columns, joists, and girders, 
to say nothing of its freedom from the risks which in- 
evitably accompany the use of timber, in its liability to 
decay by dry-rot and other destructive influences, including 
that most dreaded of all domestic calamities, fire. 

The French architects appeared to have been well 
acquainted with the results of the experiments which Mr, 
Fairbairn undertook, with the view of affording data for 
the construction of the Britannia tubular bridge, and to 
have turned them to practical account in most of their 
railway and other bridges. In most of these constructions 
single-plate girders are used, and united to cross beams of 
the same material; for supporting the roadway they form 
a very solid structure. ; 

In Prussia, Austria, and the smaller German states, iron 
is occasionally employed in the form of lattice bridges, but 
not to any considerable extent. Mr. Fairbairn gives a 
description of the new stone bridge which crosses the Seine 
near the Annexe and the Beaux Arts. This very solid and 
inexpensive structure appeared externally to be composed 
of solid granite, as in our London bridges across the 
Thames, but in reality it had only an outside venecring of 
cut stone, the interior being filled with a species of con- 
crete, or rubble, closely grouted with plaster of Paris, or 
cement, which, when dried, forms a perfectly solid mass for 
receiving the thrusts of the arches. 

The following appear to be the conclusions which Mr. 
Fairbairn draws from an examination of the comparative 
merits of the iron industry of Great Britain, in reference to 
that of other countries :— 

“The iron industry of Great Britain was neither adequately nor 
advantageously represented at the Paris Exhibition. The display 
possessed in no respect the features required to place this great 
manufacture in a prominent point of view. 

“A large number of the iron works of this country did not exhibit 
and the specimens displayed by the others were not classified in any 
manner either with reference to their nature or the locality of their 
production. The position, also, in which they were explosed, 
prevented access, for the purpose of examination, to any other than 
a few of the more bulky objects. ‘The numerous smaller specimens 
were so placed, that is was impossible to approach them near enough 


to inspect them properly. 

‘The quality of the iron exhibited was not shown in any con- 
clusive or advantageous manner, nor were there any specimens dis- 
played proving the application of greater or even of equal mechanical 
power in this country as compared with others, 

‘* So far as equality in the iron exhibited was concerned, there can 
be no doubt that great superiority was manifested at Paris by other 
countries as compared with Great Britain.” 

The one point in the iron manufactory of this country 
which would have contrasted favourably with that either 
of France or Germany, viz., the lowness of the price at 
which we are enabled, through our abundant supplies of 
mineral fuel, to manufacture the crude ore, was not appa- 
rent, from the fact of there being uo prices attached to 
any of the specimens exhibited. Possibly the very 
abundance of the mineral resourees which ‘support our 
iron industry may account for the slovenly system of manu- 
facture which prevails. It is at least certain that in this 
country an inferior quality of iron, badly smelted, waste- 
fully converted, and carelessly manufactured, is often pro- 
duced, when a superior quality might be obtained at no 
higher cost than that which is inferior. 

We certainly labour under the disadvantage of being 
obliged to use mineral fuel, while our continental neigh- 
bours are enabled by the resources which they possess in 
extensive forests of vegetable fuel to manufacture a supe- 
rior quality of iron from the same ore. 

We shall next week give some account of that portion of 
the report devoted to the machinery displayed in the Paris 
Exhibition, 


DESIGNS FOR GOVERNMENT OFFICES, 

THE extensive collection of competitive designs for the 
new Government offices was thrown open to the public for 
inspection on Monday last, and will continue to be exhi- 
bited every Monday, Tuesday, and Wednesday, from 10 
till 6, and on Saturdays, from 12 till 6, for some time to 
come. Those resident in or visiting London will therefore 
have an opportunity of feasting their eyes upon a vast array 
of very ingenious and carefully-devised schemes for the 
consolidation of the public offices—a work long rendered 
necessary, and one likely at last to be commenced; although 
we have no idea of the sweeping alterations and improve- 
ments shown in the plans exhibited ever being carried out 
in our owntime. Many of the designs show work enough 
to last us for a century, and will take that time to execute, 
if executed at all. 

All our readers are aware of the nature of the premiums 
ofiered by the Board of Works for designs for the proposed 
Government offices, but liberal as they were to a great 
extent, we hardly anticipated so general a response to the 
appeal of the First Commissioner, and we doubt not that he 
is himself somewhat agreeably surprised at the result. 





Upwards of two hundred sets of plans are exhibited, 





which include more than six hundred drawings, besides 
models. The whole of this collection has been very judi- 
ciously arranged in the central portion of Westminster 
Hall, sufficient wall-space having been obtained by dividing 
the hall into four avenues with cross partitions, somethin 
in the way in which many large libraries have been fitt 
up. The extent of surface covered is something prodigious, 
and not the least satisfactory part of the arrangement is, 
that all the drawings are easily seen, not being put too 
high, which is the general fault in similar exhibitions, and 
which has been found infallibly to lead either to neglect of 
the higher designs or to stiff necks. 

The whole of the designs have been numbered, the same 
number appearing on all the drawings, Xc., relating to each 
set. The exhibition consists of two classes of designs, the 
first being those for the War and Foreign Offices, em- 
bracing elevations, sections, and plans; and the second 
being merely ground-plans of contemplated or rather de- 
sired improvements in the neighbourhood of the Govern- 
ment offices, showing how they may be consolidated, and 
brought, if not under one roof, at least into one group. 

It will be recollected by our readers that the instructions 
published by the Board of Works, at the time the premiums 
were offered, included a recommendation to the competitors 
to mark on the plans any suggestions that might occur to 
them for improving the approaches of Westminster Bridge, 
or even for altering the site of the bridge itself, and this 
appears to have called up some very enlarged ideas in the 
minds of many of the designers. In one word, they have 
stood at nothing, and with an admirable boldness have 
used their dividers and straight-edges without mercy. 

The universal testimony of the promoters of new railways 
has been that their various schemes, whether over hilland 
dale, or through mountain or river, have presented no 
engineering difficulties, and in like manner, in turning Par- 
liament-street, Downing-street, part of St. James’s Park, 
and even the river itself into palaces and pleasure gardens, 
the designers have allowed no enginecring, architectural, 
financial, or other difficulties to stand in their light. West- 
minster-bridge is lifted bodily out of the way, and coolly 
lowered down a few feet, or even inches, to the right or left 
of its present position, as the case may be. In many 
instances, we believe, it has just resulted from the desire 
to make the straight-edge range nicely with something in 
St. James’s Park, as if every one would view the new 
buildings from a balloon. Some of the lines are so long 
that the arm couldn’t draw them at one operation, but the 
mind of the designer has been lost in the contemplation of 
his own work, and he has seen “looming in the future ” 
such extended ranges of beautiful buildings that he could 
not stop anywhere short of the middle of the Thames, 
where we find deposited a collection of flower-beds and 
gravel-walks. 

We have not as yet been able to examine the numerous 
designs sufficiently to present our readers with a description 
of their distinctive features; indeed to do so carefully 
and conscientiously would occupy considerable time, and 
we should be sorry to judge hastily even of those which at 
first sight appear to partake of the nature of dreams rather 
than of real intentions. We may, however, shortly point 
out some of the most remarkable of the designs exhibited, 
contenting ourselves at present with bearing testimony 
to the great ingenuity, skill, and patience bestowed 
upon nearly all of them. Of course those competitors 
who have spent the most money on their designs make 
the best show; but we trust those who examine the 
plans will not allow themselves to be led away by any 
“ tittivating,” but will look at the designs, and not at the 
drawings only. We understand that the total value of the 
exhibition is not much short of £60,000, which, even 
divided by the large number of exhibitors, gives an average 
round sum of £300 for each set of designs. As the cost at 
which the War and Foreign Offices were to be built was 
very wisely not restricted to a certain number of thousands, 
each exhibitor has legitimately given “ mouth” to his 
design, and the effect of some of the elevations may be 
designated as grand and imposing, possessing considerable 
merit as architectural structures for almost any thing. The 
styles are about as numerous as the designs, and include 
Greek, Norman, Flemish, Italian, early and late English, 
and a variety of cross-breeds which, contrary to agricultural 
experience, certainly exhibit no improvement upon members 
of the distinctive species. 

Upon the whole, however, we believe every one will 
admit that the Exhibition sustains the conviction that we 
have, even in this dirty old London of ours, many very able 
men, who would, if they had their own way, soon convert 
our street architecture into something worth looking at; 
and although Mr. Ruskin would, doubtless, “ fall foul” with 
London, as he has done with Edinburgh, even although 
any one of the proposed creations, as Jonathan says, 
were “realised,” yet we hardly think he could withhold 
his admiration from the New Westminster ‘lea Garden 
before alluded to. 


DIFFERENT SYSTEMS OF STEAM CULTURE. 
IMPLEMENTS for three different systems of steam culture 
were exhibited last year at Chelmsford, viz., Boydell’s, 
Fowler’s, and Smith’s, and we presume they will again be 
brought into competition for the prize of the Royal Agri- 
cultural Society at its ensuing meeting at Salisbury, with 
various modifications and improvements. Nearly ten 
months having now elapsed since the Essex experiments, 
we may ask, What progress has been made in the question, 
Steam v. Horses? Or has anything been done to test 
satisfactorily the relative efficiency and economy of the 
above systems? ‘The period of entry, for example, to the 
Salisbury Exhibition, is now closed, and between May Ist, 
1856, and May Ist, 1857, what advance have we made in 
steam culture ? 

We are given to understand that signs of considerable pro- 
gress may be expected at the ensuing meeting of the Royal 
Agricultural Society, but, as yet, the mechanical details of 
improvement in steam ploughs, beyond what have already 
appeared in our columns, are not quite ready for publicity. 
Those who have entered the list of competitors are now 











May 8, 1857. 


THE ENGINEER. 


373 








actively engaged in maturing their plans and training 
their Con ‘for the contest, so that all we shall do at 
present is to take a superficial glance at the respective 


systems themselves, observing, generally, how far they are | 


calculated to solve the problem of steam culture. — 

Taking them in the alphabetical order above given, the 
first, which will form the subject of this article, is steam 
culture and cartage by direct traction. In other words, by 
this system the engine travels over the ground ; hauling, as 
horses do, the plough or other implement, and wagon, behind 
it; hence it has not inappropriately been termed “* The Steam 
Horse.” Engines are now being constructed on four dif- 
ferent plans, one similar to that shown last year at Chelms- 
ford, and the other three different. As yet the latter are not 

uite finished and ready for work, so that we shall postpone 

escriptive details of their mechanism to another occasion. 
So far as operation in the field is concerned, the four are 
analogous in principle, although the results, to all appear- 
ance, will be different. 

The mechanical questions we have, therefore, to notice 
are, a heavy engine propelling itself over arable land, 
the consolidation of the land thereby, the limit as to 
the angle of inclination of the field in which the engine 
can work, and the general questions of cartage and 
expense. 

No satisfactory means have yet been taken to test 
the power requisite to propel the traction engine over 
arable lands. Experiments have been made over a hard and 
steep road ; and although general conclusions may be drawn 
from such experiments, yet the qualities of soils are so dif- 
ferent that every experiment can only, with safety, be 
admitted to stand for itself; hence an extensive course 
of trials is required to settle the question as to the 
power necessary to work the engine over different 
qualities of soils, and up different inclines. One course 
of experiments, for example, is required on wet clay land, 
and another on the same soil when dry ; a third on stony 
ground, and a fourth on land free from stones, and so on. 
A heavy shower may wet the surface of a clay soil (such as 
the plastic clays of Surrey), causing it to adhere to the 
portable rails, thus necessitating a greater power being 


applied than when the land is dry; and the back end of 


the rail falling upon a part of the soil free from stones, and 
the front end falling upon a stone would give the rail an 
inclination, making the wheel roll up an inclined plane. 
The value of such experiments to all interested may be 
thus elucidated :—A farmer, at the summer meeting of the 
Royal Agricultural Society, or any other trial, sees a suc- 
cessful experiment performed on dry land, similar to his 
own in quality—the soil being clay—purchases an engine, 
and starts it some morning in a field, the surface of which 
is wet from a shower which had fallen during the previous 
night—is disappointed at the result and finds fault with the 





calculations of this kind, and the sooner the question is 
settled by fact, so much the better for seller, buyer, and all 
interested, 


AGRICULTURAL EDUCATION, 

THERE are few branches of science with which the agricul- 
turist ought not to be familiar, for without a thorough know- 
ledge of the geology, mineralogy, chemistry, mechanism, 
and drainage of soils, he cannot now attain to the rank of 
mediocrity in his profession. With the animal and vege- 
table kingdoms he ought to be equally well acquainted— 
the weather, too, including heat, light, electricity, and 
meteorology, is the first subject of his morning, and the last 
for his evening consideration. With the portable and fixed 
steam engine and railway he must be as familiar as any 
engineer; indeed, in what branch of chemical and me- 
chanical science is it in which he need not be well-in- 
formed ? 

The farmer, it will thus be seen, ought not to be one of 
the least intelligent members of society. ‘To him it is no 
easy matter to provide a large family with the education 
that his own profession now demands, for not only is the 
expense great, but in the vast majority of cases, schools, and 
nearly everything taught within his reach, are a century 
behind the age. The day, doubtless was, when all that the 
farmer’s son required to learn was to read his Bible, count 
his cash, and write an epistle to his grandmamma; but 
that day, if it has not gone by in every province of the 
kingdom, is fast passing away ; for steam culture, and the 
progress of things generally, are every day calling for an 
increase of skill and capital in the field. Nothing, indeed, 
can be more hopeless for either the landowner or his tenant 
than to think of farming successfully, or even keeping 
their heads above ground, without a thorough acquaintance 
with the science and practice of agriculture—agriculture 
in its most comprehensive sense. 

It may, therefore, be safely concluded that, in any edu- 
cational scheme, landowners and farmers can no longer be 
treated as an isolated class. On the contrary, their edu- 
cation requires to be more general and comprehensive than 
almost that of any other branch of industry, arising from 
the fact that the science of their profession is a compound 
of a greater number of sciences than that of any other pro- 
fession, not excepting that of engineering itself. 

In any purely agricultural district consisting of large 
farms, and consequently where pupils are few and widely 
scattered, the principal difficulty will be to find, within 
a reasonable area, a sufficient number of scholars to support 
properly qualified teachers. No doubt, in such cases, it may 
justly be said that the large farmer could afford to pay more 
than the small one, so that higher fees would compensate 
for paucity of scholars ; but we tear this would not be found 


| to work successfully in practice, for, although large farmers 


engine, not with the difference in the condition of the soil. | 


Whereas, had there been any general rules given as to the 
difference of results under different circumstances of this 
kind, he would have acted otherwise, and found fault with 
the wetness of the land. It will thus be seen the seller 


is equally interested with the buyer as to the course of ex- salary—or else that the first elements of science shall only 


periments suggested. And besides this, we believe the 
power required to propel the engine itself is less than is 
generally estimated, so that the balance for traction is 
greater. 

A heavy engine nine tons in weight must consolidate 
the soil, but the injury done, if any, is one of those 
questions which must also be left for solution in the field. 
In dry weather we do not apprehend much harm, but the 
contrary, the crushing action of the rails making the 
soil more easily broken, analogous to the effect of rolling. 
On soft clay, experiment has already shown that it does 
less harm than horses’ feet, but it must consolidate it 
more than implements hauled under the rope traction 
system would do. But even granting this, the practical 
question arises, ought not such land to be ploughed only 
when the rails do no harm ? and will not steam enable the 
farmer to plough his land without injuring it? Then 
follow the questions of scarifying, harrowing, rolling, clod- 
crushing, sowing, &c., on land previously ploughed, in all 
the varied states with which the experience of every farmer 
is familiar—questions involving a most important branch 
of steam culture—one on which we cannot, as yet, offer a 
single remark based on a proper course of experiments. 

With regard to the inclination of the field, hilly land 
will obviously prove ill adapted for direct traction, 
but at what angle the system becomes impracticable is 
another of those important questions which must be left 
for experiment to solve. On level land the farmer may 
find it more economical to yoke the implement directly to 
his engine, but on hilly land to use the stationary windlass 
and wire rope; but the point where he must unyoke the 
former and use the latter is yet one unknown, 

The general question of cartage is equally unsettled; at 
the same time the traction engine during the past year has 
satisfactorily proved itself capable of hauling heavy loads 
up slight inclinations, although the question of time and 
expense remains undecided. One question, however, may 
be said to be settled in its favour, its being capable of work- 
ing itself to the field, taking coals and water along with 
it, thus superseding the use of horses, whether it is to be 
used for direct or indirect traction, or threshing, liquid 
manuring, \c. 

Our last question is that of expense, and less has been 


done during the past year to solve it than its importance | 


demands. Had a traction engine been kept at work 
regularly throughout the year the tear and wear upon it 
would either have been known by this time or approxi- 
mated pretty closely, but instead of this none of the engines 
manufactured have yet done work for ten hours in succes- 
sion. There cannot be a doubt that the tear and wear 
upon the endless rails in continuous operation will be found 
considerable, but until they are worn out it cannot be 
said how long they will last, and hence what expense they 
will cost per acre. Hypothetical calculations may be ad- 
vanced, as have been done, and these may probably ap- 
proximate closely te the truth; but in agriculture the fewer 








ought to be able to pay higher fees than small ones, they 
are not always so, and, what is worse, we fear they would 
seldom be willing to do so, even when able. 

It is evident, then, that cither the landowners of such 


| districts must pay a small fixed sum to competent teachers 


—the fees from scholars making up the balance of a suitable 


be taught, the pupils finishing off their education at 
some college or university. Of these two plans the former 
is obviously that which recommends itself to notice; for 
in every district there are small farmers and agricultural 
labourers whose sons require to know more than the mere 
rudiments of their profession, and who have not the means 
of sending them to a distance. The small sum which 
landowners would thus have to pay annually would not be 
experienced as a tax upon their estates, but as money indi- 
rectly spent in their better management and improvement, 
the result being higher and better-paid rents. But 
whether teachers are paid partly by landowners and 
partly by scholars, or wholly by the latter, more liberal 
salaries than are now given ought to be paid; for, anless 
this is done, men capable of teaching the higher branches 
of science cannot be had, especially those branches in 
which we are more particularly interested, viz., chemistry 
and mechanics. There is not a worse paid class in the 
kingdom than country schoolmasters, and until something 
be done to elevate them above their present level, progress 
is hopeless. 

In populous districts there would be less difficulty 
experienced in organising a proper body of teachers to 
atiord to all classes and ages the education now re- 
quired, provided concord and unity could be secured; but 
so long as individuals are struggling against each other to 
fill private schools with scholars, without much regard to 
any systematic curriculum of education, and so long as the 
one-half of the boys of our manufacturing towns and 
villages receive the principal part of their education behind 
the counter, it cannot be otherwise. When the facts of the 
case are examined with an impartial eye, the farm-house, 
and the cottage of the agricultural labourer, are not the only 
places in which a too limited education is to be found. 
Were the whole population of a district, for example, to 
unite and form one properly organised seminary, the 
present number of teachers, each teaching a separate and 
distinct science —one teaching chemistry for instance, 
another mechanics, in different classes, to suit ages, and so 
on—a great economy of the labour of teaching would be 
effected, colleges would rise up, and agriculturists would 
find the different sciences which their profession required 


taught within their reach, and so would every other class of 


the community. 

Into the details of a systematic course of instruction i 
chemical and mechanical science we cannot enter here, 
our space compelling us to conclude with the general 
observation, that for all classes it ought to be experi- 
mental. In mechanics, for example, there should be a 
proper assortment of working models, and in chemistry a 
laboratory with apparatus, so as to enable teachers to prove 
the soundness of their propositions by actual experiment. 
The advantage of this is manifest, for the majority of boys 
will comprehend a question when thus solved ; whereas, in 
the absence of experiment, no amount of ratiocination 
would make them understand it. 
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REVIEWS. 


On Metallic Boats and Army Floating Wagons. By or 
Vincent Eyre, F.R.G.S., Bengal Artillery. Smith, Elder, 
and Co, 

THis is another contribution to mechanical science by an 

officer of the Indian army. The East India Compan 

have certainly reason to be proud of the intelligence an 
enterprise of their officers, so conspicuously displayed in 
the avidity with which they seize upon, and turn to ac- 
count, every uew idea which can be made practicall 
available in furthering the efficiency of the service to whi 
they belong. It is much to be desired that the officers of 
the royal army, who have hitherto been accustomed to 
claim precedence of their Indian brethren of the same 
rank, could be animated with something of the same liberal 
spirit. 

P The subject of Major Eyre’s essay was delivered as a 
lecture at the United Service Institution, in May, 1856, 
The author informs us that on his way home from India, 
on furlough, he accidentally met in Paris with Mr. Joseph 
Francis, of New York, the inventor of the metallic boats, 
Having been made acquainted with the nature of his 
inventions, Major Eyre was so impressed with their value 
as military conveyances, that he prevailed upon Mr. Francis 
to come over to this coantry, and undertook the task of 
introducing the subject to the notice of the public 
authorities. 

These metallic boats and wagons had been for some 
time in use in the United States army and navy, and were 
found to give the most complete satisfaction. But, as was 
remarked by an eminent shipbuilder, “The one great 
and distinctive feature wherein we difter from our Trans- 
atlantic cousins consists in this, viz., that whereas they 
delight in a thing because it is new, we, for the self-same 
reason, abhor it.” In this instance, however, the merits of 
the innovation were so conspicuous, that John Bull’s pre- 
judices were more easily laid aside than is usually the 
case when new fangled notions are submitted to his con- 
sideration. In compliance with a suggestion made by 
Major Eyre to the Lord High Commissioners of the 
Admiralty, a trial of these metallic boats was directed to 
take place in presence of Commander Bevis, R.N., who 
was instructed to report the results to the Admiralty. A 
sample of the metallic boat was procured from the 
* Baltic,” one of the Collins line of steam-ships, and placed 
at the disposal of the Admiralty, for the purpose of testing 
its capabilities. As the result of this inquiry we give the 
following extract from Major Eyre’s lecture :— 

“On the deck of the ship was one of the largest boats stowed 
upside down. Her dimensions were those of the largest-sized man- 
of-war cutter; a strong man, with a long-handled axe, struck some 
twenty blows on her bottom, in one spot, with all the strength he 
could muster, without being able to make so much as an indentation. 
Every blow must have told with shattering effect on a wooden boat. 
One of the smallest boats was then put on shore, and rolled and 
tossed about on the cobble-stone pavement, with all the strength of 
six men; then lifted up many times on end, and suffered to fall with 
great violence on the stones. Some trifling indentations were pro- 
duced on the sides by the rolling process, but these a few blows 
from a hammer sufliced to set to rights, and it was found that no 
injury whatever had been done. This same boat was next launched 
into the water, and rowed many times against a stone pier, end on, 
with all the power of four men, and one to guide her; all this did 
not injure the boat or cause her to leak.” 

One would have imagined that such an ordeal as is here 
described would have been sufficient to convince the most 
sceptical of the superiority of the metallic boats, as con- 
trasted with the chip-basket structures which have time 
out-of-mind been the means of so much waste of human 
life, and the cause of so many accidents and disasters. In 
fact, there is no part of a ship’s equipment which requires 
such constant care and attention to keep in order as the 
ship’s boats, and, notwithstanding the incessant repairs 
which they undergo, their condition is for ever a source of 
uneasiness and disquietude to all on board. Perhaps the 
best proof of the amount of incessant repairs required 
by wooden boats in actual service is afforded by 
the evidence of Admiral Sir Edmund Lyons, before the 
Crimean Court of Inquiry. In reply to a suggestion of 
Colonel Tulloch’s, that the carpenters of the fleet might have 
been made available for constructing some sort of shelter 
for the horses of the cavalry, Sir Edmund states, that 
when the gale came on, several of the captains of the fleet 
who were on board his ship at the time were obliged to 
remain on board for several days, as the boats were not to 
be trusted in such weather, and then adds as a matter o 
course :— . 





“ Now, under these circumstances, it must be apparent to ever = 
body (!) that the boats of the fleet, upon which the supplies of the 
ariny were dependent, must have been constantly getting out of repair (1) 
“ a therefore, all the carpenters of the fleet were required on 
voard. 

Although their Lordships, the High Commissioners of 
the Admiralty, were pleased to express, in general and 
guarded terms, their approval of Mr. Francis’s invention, 
and even went the length of ordering two men-of-war 
boats for the purpose of experiment, nothing further was 
at that time done with the view of superseding the wooden 
boats employed in the navy. 

The report of the Liverpool experiments had meanwhile 
caught the attention of the present Emperor of the 
French, and Mr. Francis was summoned to Paris, and, 
after a flattering interview with Napoleon III., he was 
forthwith commissioned to establish a manufactory for 
supplying the whole French navy with his metallic boats. 

The idea of metal boats is by no means new, and to go 
no further back than Macaulay’s last volumes will take 
the inquiry, it appears that William III. had a large 
number of tin boats prepared for the passage of the Boyne. 
The full strength of the material, however, cannot be 
turned to account by the use of simple sheets, and it is 
evident that, as in the construction of roofs and other :por- 
tions of buildings, the metal plates must be corrugated to 
admit of their successful application in the construction of 
boats. By corrugating the iron, the flexible plate is 
rendered rigid as the surface is bent, so as to form, longitu- 
dinally, a series of parallel girders or beams, and trans- 
versely, a series of arches; but it is also evident that, by 
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thus rendering the plate rigid, the difficulty of adjusting it 
to a curved or varying surface is greatly increased ; and, 
without doubt, that difficulty would have prevented its use 
in the construction of boats, had not Mr. Francis sur- 
mounted it by his ingenuity. The speciality of Mr. 
Francis’ method of forming corrugated iron boats consists 
in giving the rigidity due to the corrugations by the same 
process which determines the shape of the boat itself. 

In the arrangement of the gauge and contour of the 
corrugations in the two dies between which the sheet of 
metal is stamped by an hydraulic pressure of nearly, 800 
tons, the surplus metal, not wanted in the contour of the 
vessel, and which would otherwise gather and wrinkle by 
the change from a plane to a convex surface, is absorbed in 
the corrugations and formed into curved projecting sur- 
faces, to serve in place of timbers or braces. The dies are 
made of cast-iron, and are of the same dimensions as the 
boat, so that one side can be formed by placing a single 
sheet of metal between the dies as they are brought 
together by hydraulic pressure, and the corrugations being 
formed while it is in that shape, they are rigidly and firmly 
retained, when removed from the press. 

The following is a summary of the advantages claimed by 
Major Eyre for these metallic boats:—* They are more 
light—more stroug—more lasting—more easily managed— 
require less repair. They are fire-proof—worm-proof—water- 
proof. They will not corrode or rot—are always tight and 
ready for service in every climate. They can never become 
water soaked; or, when hung to the davits for six months, 
or a year, they are ready for lowering into the water. The 
concussion of cannon has no effect upon them. The stroke 
of a shot which would disable a wooden boat, would only 
perforate an iron one, and a perforation when made can be 
easily repaired by simply beating back the protruding 
parts with a hammer.” 

One very important advantage of the corrugated sheet 
metal boats is, that they can be easily adapted to the life- 
boat service by having air-tight compartments attached to 
them. 

The metallic wagons are made of corrugated sheet iron 
galvanised, and may, as occasion requires, be converted into 
pontoons, so as to form an efficient floating bridge for the 
conveyance of an army, with cavalry and artillery, across 
swollen streams and unfordable rivers. 

There cannot be a doubt that Mr. Francis’s metallic 
boat and military floating wagons are real improvements, 
and as such destined to occupy a conspicuous place in both 
naval and military equipments; Major Eyre deserves the 
thanks of both services for the promptitude and zeal 
which he has displayed in bringing them before the public 
and under the notice of the Government authorities. 


An Account cof Muir's Machinery for the Manufacture of Rifle 

Sights. By Cartes Partincton, Jun, 
Tuts is a somewhat more detailed account of the various 
processes employed in the manufacture of the Minié rifle 
sights than that given by our Manchester correspondent 
some months ago, the order of the different operations 
being catalogued with considerable minuteness. The work 
is illustrated with wood cuts of the tools employed and the 
parts of the sights in their various stages of completion. 
It will be found to be an excellent manual for those who 
are desirous of studying the subject of the division of 
labour, as the information it contains is both practical and 
scientific. 


LONDON GENERAL OMNIBUS COMPANY. 
Tue report of the “ grants and council of surveillance” of the 
London General Omnibus Company, laid before the first annual 
meeting of shareholdersin Paris last week has just been printed. The 
manogers or gérants, Messrs, A, Macnamara, I Carteret, and James 
Willing, state that the operations of the company commenced 
on the 7th January, 1856, and it is now in possession of 600 
omnuibuses The material, vehicles, horses, and harness, being 
in good working condition, the company was enabled im- 
mediately to realise the same receij ts as its predecessors, and 
the profits of 1856 have amounted to 124 per cent. of the capital ; 
the first three months of 1857 give a profit of 15 per cent., and 
there is reason to hope the continuation of the year will not be 
less favourable. The accounts show that the sum of £400,000 
has been spent in purchasing 600 omnibuses, with their horses, 
harness, licenses, and goodwill; 47,813 in the construction of 
the company’s establishments ;" £6,296 for sundry materials ; 
£21,245 for new horses and improvement of the rolsing stock ; 
£6,893 for new and surplus omnibuses, improvements, and new 
licenses; £1,379 for furniture; £4,064 for fodder in store; 
£1,290 for licenses paid in advance for the year 1857, On the 
real estate account there is £34,523 for the purchase of leases 
necessarily attached to the acquisition of the omnibuses. The 
‘expenses of first establishment” comprise 200,000 franes for 
brokerage in Paris and London, and a large suin for advertising, 
travelling, and other expenses, altogether 423,230 sterling. 
“Sundry debtors” appear for an ageregate amount of £238,666. 
There is cash in hand, £33,167 in London, and £1,249 in ?aris. 
The company holds in reserve 61,056 shares as security for the 
advances which it has made to the proprietors of 210 omnibuses 
which remain to be delivered under the contract, and which are 
to he paid for when delivered, by shares representing a value of 
£106,248. The first series of shares issued represents a capital 
of 20,000,000f, or £800,000; the second series, representing 
an additional capital of five million francs, or £200,000, 
has not been issued. The revenue account show that 
the receipts from ordinary traffic and of letting on private hire 
have been 11,370,749f, or £454,830. Each omnibus has pro- 
dueed 70f. 18e. per day, and each horse 5f. 95e, per day. The 
sule of manure has produced 66,393f., and the advertisements 
31,592f. The interest on the unemployed capital, and on 
accounts current, has produced 3880,562f.; total revenue, 
11,856,568f. The working expenses, including repairs of all 
kinds, have been 9,996,577f., leaving a net balance of 1,859,990f., 
which constitutes the profits for the year 1856, After deducting 
the provisional dividend of 6f. 25c. per share paid in July last, 
the allowance to gérants, the 15 per cent. for the reserve fund, 
and the income tax, there remains 955,284f. to be divided, or 
5f. 50c. per shave. With regard to the system of working, the 
report states that the number of omnibuses in circulation 
averages 450 per day, and of horses employed 4,541 per day, for 
360 days of work. Since the union of the omnibuses in the 


hands of the company, thirty-three have been suppressed, to 
prevent “an useless repetition of vehicles on roads amply served 





by others.” The service is now performed with 567 omnibuses, 
on sixty-three lines, divided into ten districts, each under a com- 
petent superintendent. The company is in possession of 5,879 
horses. A model vehicle, suited to the London traffic, has been 
procured, Fifty-six entirely new omnibuses have been brought 
into use, and 127 others, selected from the best of the original 
stock, lengthened, heightened a foot or eighteen inches, newly 
painted, and altered so as to improve the ventilation, are in 
active service, ‘ We continue,” say the managers, “actively em- 
ployed in the construction of new vehicles, and alteration of 
others, so that almost daily a new or altered omnibus is put to 
work.’ The report also describes the system of correspondence, 
the new offices, stabling, and other matters. On the question of 
the adoption of the report being put to the meeting, an amend- 
ment was proposed to the effect that the 15 per cent. for the 
reserve fund should not be deducted from the profits, and that 
the dividend should be 6f. 25c. per share. This amendment 
was carried. 

Resolutions for the settlement of accounts with the con- 
tractors to deliver the remaining 210 omnibuses were also 
adopted. 


INFORMATION ON DISINFECTION. 
(Concluded from page 341.) 
PART Il.— PRACTICAL OPERATIONS, 
For practical sanitary purposes disinfection is desired for— 
1°. The interior of buildings and ships. 
2°. Clothing and bedding used by sick persons. 
3°. Privies, cesspools, drains, &c. 
4°. Stabling and cattle sheds, dung and dust heaps. 
5°. Ditches, swamps, and marshes. 
6°. Trades dealing with offensive organic matter. 
1°. Tue Intertor oF BurLpies. 

28. The disinfection of the interior of buildings is required 
when the air is contaminated by emanations from decomposing 
organic matter, cr by exhalations from persons suffering from 
sickness, or when the walls are suspected to have become im- 
pregnated with noxious matters. 

29. Foul air from crowded rooms may, under ordinary cir- 
cumstances, be got rid of by a proper attention to ventilation— 
which means the removal of the contaminated atmosphere and 
the introduction of pure air. 

30. In the disinfection of the interior of buildings a distinction 
must be made between those which are occupied and those which 
are not. 

Occupied Buildings. 

31. In those which are occupied it would not be desirable to 
use irritating disinfectants, except in a diluted state and with 
great caution. 

32. Chlorine —Chloride of lime may be employed with safety 
whenever the use of chlorine is desired. The chloride of lime 
powder is to be brought to the consistence of cream by the 
addition of water, and exposed in open vessels in different parts 
of the building. Chlorine is slowly liberated by the action of 
the air, and effectually destroys any noxious vapour with which 
it comes into contact. If necessary the evolution of the chlorine 
may be increased by the addition of a little vinegar, diluted 
vitriol, or alum powder. 

83. Solutions of chloride of lime and chloride of soda, known 
as Labarraque’s solutions, are useful as disinfectants, and proper 
for domestic use. 

34. The solution of chloride of lime may be prepared, by 
adding a pound of chloride of lime powder to five or six gallons 
of water in an earthen pan, stirring occasionally with a piece of 
wood ; and after allowing the lime to subside, the clear solution 
may be poured off for use. 

35. Cloths dipped in the clear solution may be suspended in 
different parts of the apartment or building, and they should be 
re-dipped once or twice in the course of twenty-four hours. 

36. The solution of chloride of soda may be prepared from 
the solution of chloride of lime, by adding two pounds of 
erystallised carbonate of soda, known as common washing soda, 
to the quantity of lime solution prepared as above. The soda 
takes the place of the lime, which is thrown down in an in- 
soluble form, and the clear liquid may be poured off for use. 
This solution is not so likely to damage delicate fabrics, with 
which it may come into contact, as the solution of lime. 

37. The solution of chloride of zinc, known as Sir William 
Burnett's disinfecting liquid, removes offensive smells by its 
chemical action; but its efficacy in destroying specific infective 
emanations has not been sufficiently proved by experience. Its 
principal advantages lie in its power to retard the decomposition 
of organic matter, and in its possessing no smell of its own. It 
may be employed in a diluted state in the same manner as the 
solutions of chloride of lime and of soda. 

38. The solutions of the manganates and permanganates (17) 
may be used in the manner described by Dr. Hofmann in his 
report. (See Appendix A.) 

39, Chamber Utensils, &c.—The early removal of offensive 
matter from sick chambers is the best safeguard against infection 
from such sources. Chloride of lime, chloride of zinc, or the 
mianganates, may be added to deodorise the contents of chamber 
uteusils, and may also be poured into drains or closets which 
emit an offensive smell. The plentiful use of water and the free 
admission of pure air into the apartment cannot, however, be 
tuo strongly insisted on, 

Unoceupied Buildings. 

40. In unoceupied buildings, where contagious or infectious 
disorders have been developed, more energetic measures can be 
adopted. These measures should consist,— 

1°. In the diffusion of some gaseous disinfectant throughout 
the building, such as chlorine, nitrous acid, or sulphurous acid, 

2°. In the thorough cleansing of the walls and woodwork. 


A. Gaseous Disinfectants. 

41. Chlorine gas may be procured, by mixing three parts (by 
weight) of binoxide of manganese with one part (by weight) 
of common salt; these should be placed iu a large open vessel 
of glass or earthenware, capable of holding several times the 
quantity of the ingredients used, and acted upon by a mixture 
of two yarts (by weight) of sulphuric acid (commonly known 
as oil of vitriol), and one part of water ; or, one part (by weight) 
of the binoxide of manganese may be mixed with two parts 
of hydrochloric acid (commonly called muriatic acid). The 
evolution of chlorine gas soon takes place, and will continue for 
some days, if the operation be left to the chemical action of 
the ingredients alone. The application of a gentle heat, by 
means of a lamp or charcoal fire placed underneath the vessel, 
will facilitate the evolution of the gas, and complete the opera- 
tion in a few hours. A vessel containing these ingredients 
should be placed in every room required to be disinfected, and 
the doors and windows must be carefully closed during the 
process, 

42. Nitrous acid, in the form of vapour, has, in some in- 











t , been fully employed in checking the progress of 
fevers, and in disinfecting buildings and the interior of ships. 

This acid may be obtained, by pouring half an ounce (by 
weight) of nitric acid over an equal quantity of copper turnings 
or the powder of starch. These quantities are sufficient to 
disinfect a room of ten feet in each dimension ; and it is ad- 
visable, in larger apartments, to multiply the number of vessels, 
rather than introduce larger quantities of the materials into one 
vessel, as the fumes given off might seriously affect the operator, 
who should retire as quickly as possible after the action has 
commenced. As in the case of chlorine, the rooms should be 
kept carefully closed for several hours, 

43. Sulphurous acid has also been found useful in arresting 
the progress of contagious disorders. 

This acid is produced in a gaseous form, when sulphur is 
burned in the air. It is also procured by heating sulphuric acid 
with copper filings or powdered charcoal. For the purpose of 
disinfection it may be prepared by melting one or two ounces 
of the flowers of sulphur or brimstone in a pipkin or iron pot, 
and placing the vessel in the middle of the room to be dis- 
infected. It should then be set on fire by means of a lighted 
match and allowed to burn out. The same precautions should 
be observed as in the cases of chlorine and nitrous fumes. 

B. Cleansing Walls and Woodwork. 

44. In the disinfection of apartments that have been con- 
taminated it is well to provide against any contagious matter 
that may have been absorbed by the walls and woodwork. The 
walls should be scraped, and thoroughly cleansed by means of 
whitewash prepared with guicklime, instead of the common 
whiting which is ordinarily used for that purpose. The addition 
of a little chloride of lime will, in some instances, be advisable, 
especially where cleansing has been previously neglected. 

It is desirable that all ceilings, especially in the crowded 
dwellings of the poor, should be whitened with quicklime wash 

45. Woodwork, especially if not painted or otherwise coated, 
should be well cleansed with the solution of chloride of lime, 
soda, or zinc. 

46. After any kind of disinfection or fumigation in the inte- 
rior of a building, the free admission of pure air (and light, if 
possible) is essential to the completion of the operation, 


Tue INTERIOR OF Suips. 

47. The observations which have been made on buildings 
apply equally to ships. 

48. Chloride of lime, alone, or mixed with alum powder, 
chloride of zinc, or the manganates, should be added to all 
kinds of offensive matter, and also to the bilge-water in the hold 
when it becomes putrescent. 

49. In the case of ships which have had contagious diseases 
on board, the most energetic measures should be adopted. 
Gaseous disinfectants should be freely diffused through every 
part of the vessel, and all the fittings should be thoroughly 
washed with some of the disinfecting solutions already de- 
seribed. 

2°. CLOTHING AND BEDDING USED BY Sick PERSONS. 

50. Clothes and bedding may be disinfected :-— 

1°. By exposing them to heat of not less than 212° Fah- 
renheit. 

2°. By exposing them to the action of chemical disinfectants. 


A. Eeposure to Heat. 

51. Bed linen, and such articles of clothing as. bear washing, 
should be plunged into Joiling water, and afterwards subjected 
to the ordinary operation of washing with soap. 

52. Articles that would be spoiled by washing, should be sub- 
jected to the continued action of a dry heat not lesa than that of 
boiling water. 

53. From experiments made on various materials employed 
for clothing, it appears that they may be exposed to a dry heat 
of 250° without impairing their texture, while a temperature of 
boiling water (212°) is quite sufficient for the destruction of 
infectious matter. 

54. The application of heat may be accomplished in chambers 
purposely constructed, which may be readily obtained from the 
manufacturers. (See Appendix B, p. 18.) 

B. Exposure to Chemical Disinfectants. 

55. For this purpose fumigation with chlorine or sulphurous 
acid may be employed. These gases do not penetrate so readily 
through the folds of garments as heat; they are also destructive 
to light materials and delicate colours. The operation should be 
conducted in close chambers, and the articles to be disinfected 
ought to be unfolded, and so distributed as to expose as large a 
surface as possible to the action of the disinfectant. 

56. The vapour of chlorine or of sulphurous acid may be 
obtained as before described (41 and 43), and should be liberated 
slowly. The action may be continued over a period of several 
hours, and the articles afterwards exposed to light and air. 

3°. Privres, Cesspoois, Drarys, Xe, 

57. Privies, cesspools, and drains may be deodorised by the 
addition of a metallic salt, such as the chloride or sulphate of 
zine, iron, or manganese, the nitrate or acetate of lead, sulphate 
of copper, or common alum, according as one or other of these 
agents may be most readily or economically procured. For sani- 
tary purposes, and when the operation is superintended by an 
intelligent officer, these metallic salts may be applied to the dis- 
infection of sewage matter at a comparatively emall cost. 
Whichever of these salts be employed, the best mode of pro- 
ceeding will be to dissolve the salt in the proportion of one 
pound to each gallon of water, and to use of this solution suffi- 
cient to effect complete deodorisation. 

58. Sewage, as Manure—Where, however, the refuse of 
towns is to be applied to agricultural purposes, the use of 
metallic salts is undesirable if not injurious, and earthy salts, 
such as those of lime and magnesia, are to be preferred. They 
may be combined with quicklime and some form of freshly- 
burned carbonaceous matter (25) A powder composed of four 
parts of sulphate of lime or burned gypsum (known as plaster 
of Paris) and one part of sulphate of magnesia; or the patent 
disinfecting powder of McDougal], composed of the sulphites of 
lime and magnesia, may be employed for the purpose. 

4°, STaBLING, CaTTLE-SHEDS, AND Dust-HEAPS, 

59. Stables and cattle-sheds may be kept sweet, by sprinkling 
over the floor, and along the channel of the drains, the above- 
mentioned salts of lime and magnesia (58); by this means the 
dung-heap is enriched for manuring purposes. The walls 
should also be kept clean with lime wash. 

60. Dung-heaps, when in a fermenting state, may be disin- 
fected by sprinkling the salts of lime and magnesia (58) over 
their entire surface, and, in some instances, the addition of 
quicklime or charcoal may be advisable. 

61. Dust-heaps near private dwellings should be removed 
before putrefaction commences, and in times of sickness quick- 
lime should be sprinkled over the floor of the bins after each 
removal of the accumulations. 

62. Public dust-heaps might be effectually prevented ¢ 5.) 
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becoming a nuisance by burning them (24.) This operation 
might be conducted in the same way as that employed in the 
manufacture of coke, so that no offensive effluvia should escape 
during the process. The resulting ash or charcoal might then 
be made use of to deodorise other offensive matter, to prepare 
them as manures (58.) 

5°. Dircues, Swamps, Marsues, &c. 

63. Malaria from these sources may be counteracted by 
drainage and the after application of quicklime to the surface. 
Recently-burned carbonaceous matter, mixed with clay or 
freshly-burned soil, may be used when quicklime is not to be 
readily obtained. 

6°. TRADES DEALING WITH OFFENSIVE OrGANIC MarTER. 

64. Premises in which these trades are carried on could most 
conveniently be rendered less noisome by such means as the 
following :—(a) by allowing no accumulation of putrefiable 
matter to take place in any receptacle (61); (b) by adding some 
disinfecting material before allowing solid or liquid matters to 
be carried off into the drains (57); (c) by permitting no out- 
ventilation from the offensive parts of the establishment except 
through the fires of their chimneys or furnaces, thus providing 
that no fumes should escape mto the external atmosphere, until 
rendered inoffensive by passing through fire (18); and (d), if 
requisite, by subsequent exposure to some appropriate chemical 
agent (23.) Liypsey Biytu. 

Laboratory, General Board of Health, 

Whitehall, January, 1857. 


EXPLOSION ON THE LONDON AND NORTH-WESTERN 

RAILWAY. 
Axsout noon on Tuesday, one of those unfortunate accidents 
which, we regret to say, have of late not been unfrequent in 
this country, took place, and occasioned the deaths of two men 
in the above company’s service. The suddenness with which 
the poor fellows were deprived of life, and the painful circum- 
cumstances attending the occurrence, render the accident more 
than ordinarily sad. From what we could gather about the 
spot, it appears that a luggage engine, named “St. Patrick,” 
was in the open space below the engine-house at Edge-hill, 
with steam up, waiting the approach of the trucks containing 
cattle from Wapping, with which it was intended to proceed 
up the line. While thus situated, and every attention was 
being paid, in expectation of the trucks, the boiler of the 
engine burst with a terrific report, which startled the whole of 
the surrounding neighbourhood. The noise of the explosion 
was accompanied by the smashing of several panes of glass, 
and the descent of large quantities of coke and fire. Assistance 
was promptly rendered, and it was then discovered that the 
engine-driver, Joseph Ford, had been blown away a con- 
siderable distance, was dreadfully mutilated, and, when picked 
up, was quite dead. The injuries the deceased received were 
dl a character that must have instantaneously deprived him of 
ife. 

Further on, in the fourth carriage from the engine, the body 
of Seth, the fireman, was recognised. One leg was very much 
shattered, the thigh bone protruding from the skin, and the back 
part of his skull was broken in. Life had not departed, and he 
was consequently removed to the Royal Infirmary, but shortly 
after his reception he breathed his last. The breaksman, or line 
foreman, was dreadfully scalded, his body being blackened from 
head to foot, He was also taken to the Infirmary, and lies in a 
precarious state. 

To add to this melancholy tale, we may state that Ford has 
left a widow and four children, and Harrison has a wife and 
seven in family, all of whom were dependent upon the victims 
of this distressing disaster. 

And now with regard to the engine. The force of the explo- 
sion threw the ponderous mass upon the buffers directly under 
the steam pipe, and then it fell over upon its side, the tender 
falling on the opposite side, and lengthwise with the former. 
Upon an examination being made, it was ascertained that the 
explosion took place at the fire-box, which it blew completely out, 
and therefore there was no hope of escaping from destruction 
by those in charge of the working of it. The affair has caused 
considerable sensation throughout the town, nothing of a similar 
character haying occurred for a considerable time.—Liverpool 
Courier. 








Ramway S1enars.—Mr. C. V. Walker, the telegraph engineer of 
the South-Eastern Railway Company, has devised an expedient by 
which the power of communicating with the stations on both sides, 
up and down the line, is placed at the instant command of those in 
charge of trains. An apparatus is placed at the various stations 
along the line, everv two stations being connected by a wire. It 
consists of an electro-magnet provided with a keeper, carrying a 
hammer so fixed as to strike a bell whenever a current of electricity 
is transmitted. A battery of graphite (from gas retorts) and zinc is 
placed at every station—the graphite end of each being in connexion 
with the earth, and the zinc end with the little apparatus we hve 
mentioned. Thus, the galvanic currents of each two batteries ure 
acting in contrary directions in the same circuit, and the power of 
each being equal no action ensues. Whenever it is wished to trans- 
mit signals in consequence of some break-down occurring between 
the stations, all that has to be done is to make a connexion 
between the wire and the railway metals or the earth. The two cur- 
rents then no longer oppose each other, but flow regularly through 
the connexion made to the earth, causing the electro-magnets at the 
next two stations, up and down, to attract their keepers, and thus 
strike both bells loudly. One stroke is given upon each bell as often 
as the guard of the train makes the contact between the wire and the 
earth. The effect is, of course, the same, no matter at what distance 
from either station the connexion between the wire and the eartn 
may have been made. The system of bells, with a language of bell- 
strokes, has been in operation on the South-Eastern Railway for the 
last four or five years both for ordinary train signalling and protecting 
junctions and level crossings. Some fifty or sixty pairs of bells are 
now in action. As used for sending ordinary signals from one 
station to another, it is only necessary to press a spring, which puts 
the home battery out of circuit, and thus allows the current from the 
distant one to’ circulate through both instruments, and the same re- 
sult is produced—viz., that of ringing the bells. When once the 
means of communication is understood, it is easy, of course, to con- 
eeive how, by a combination of successive blows, it may be possible 
to form a complete code of signals. Very few distinctions of signals 
ure required for train-signalling ; one, two, or three blows, in a lan- 
guage whith the most obtuse can understand, are adequate for all 
common purposes. And for engine failures, for accidents, or for 
damage to permanent way, set signals are povided. 

Wuy sHouLp CREAM BE SCAKCE AND Burren DEAR ?—A cor- 
respondent, says the Glasgow Mail, sends us the following: One 
gallon (10 Ib.) of Glasgow sewage would raise 1 lb. of Italian rye- 
#rass ; that is at the rate of 400 tons of sewerage to 40 tons of grass 
per acre—70 tons have been raised on an acre. Consumed by cows 
of average secreting capacity and condition, 6 lb. of grass will yield 
1 Ib. of milk ; 25 1b. milk will yield 1 1b. of butter—Professors “Low 
and Johnston reckon 20 Ib. milk to 1 Ib. of butter. According to these 
data, the equivalent in grass and dairy produce of the sewage of 
Glasgow, estimated at 20,000,000 tons annually, supposing it all to 
be utilised in that way, would be 2,000,000. tons grass, 75,000,000 
— milk, 7,500,000 gallons cream, and about 30,000,000 Ib, 
utter. 





CHEMICAL. 


ON THE IMMEDIATE PRINCIPLES OF HUMAN EXCREMENT. 
By W. Marcgr, M.D.* 

Hrattuy human feces are boiled to exhaustion in alcohol. 
The residue is insoluble in ether, and yields to boiling water 
nothing but ammoniaco-magnesian phosphate. The strained 
alcoholic solution deposits, on standing, a sediment, from which 
it is decanted and then mixed with milk of lime. The subsiding 
lime is of a yellow brown colour ; it is dried on filtering paper, 
and treated with ether cold or hot, and the solution thus 
obtained yields, on spontaneous evaporation, beautiful silky 
crystals, which are purified by solution in a mixture of alcohol 
and ether, repeated filtration through animal charcoal and re- 
crystallisation ; they then appear in circular groups, have the 
form of acicular four-sided prisms, and polarise light very 
readily. This crystalline body the author proposes to call 
excretine. It is very soluble in ether cold or hot, but sparingly 
soluble in cold alcohol ; its solution has a decided though weak 
alkaline reaction. It is insoluble in hot or cold water, and is 
not decomposed by dilute mineral acids—it fuses between 95° 
and 96° C., and at a higher temperature burns away without in- 
organic residue. When boiled with solution of potash it does 
not dissolve. When the temperature falls below the freezing 
point, excretine crystallises readily and in large quantity. In the 
clear alcoholic extract of feces this method was employed as 
often as possible, to prepare enough excretine for chemical 
analysis; but the cold weather not lasting long enough, and this 
season having been remarkably mild, he was compelled to adopt 
the process by milk of lime, described above. 

Having prepared a sufficient quantity of excretine, partly by 
the action of cold and partly by means of milk of lime, the 
chemical composition of this substance was now determined. A 
qualitative analysis showed it to consist of carbon, hydrogen, 
sulphur, and oxygen; there was no water of crystallisation 
present. Oxide of copper was employed at first for the com- 
bustions, but they were subsequently undertaken with chromate 
of lead, on account of the large proportion of carbon that excre- 
tine contains —no substance having been found to combine with 
it, its atomic composition was calculated, from the assumption 
that one equivalent contained one equivalent of sulphur, and the 
following formula was obtained :— 





78 = carbon ., oe oe 468 
78 = hydrogen éo oe ee oo 98 
1 = sulpbur.. es oe oe oo 
2 = oxygen .. ee oo oe o- 1 
Atomie weight of excretine 578 


When the tissue of the spleen is submitted to a process of 
analysis similar to that adopted for the extraction of excretine, 
a substance closely allied to cholesterine is obtained. This sub- 
ject being one of great importance in a physiological point of 
view, he has placed beyond a doubt that this substance is chole- 
sterine. Its presence in the spleen is evidently independent of 
that which might exist in the blood retained by this organ after 
death, Is it that the spleen secretes cholesterine? This can 
only be determined by actual experiment ; but it is very remark- 
able that a part of the blood which is supplied to the liver 
should come directly from an organ containing large quantities 
of a substance known to enter into the composition of the bile. 

When human feces are exhausted with boiling alcohol, the 
fluid being rapidly strained through a cloth, a clear extract is 
obtained, which, on cooling, yields a deposit ; this substance, 
being collected on a filter, is partly soluble in boiling alcohol, 
and there remains undissolved a residue, insoluble in ether and 
alcohol. The residue in question being boiled with a solution 
of potash, dissolves almost entirely, and the addition of hydro- 
chloric acid induces the formation of a precipitate in the solu- 
tion. On examining this precipitate it was found to consist 
of a crystallisable substance, fusing at 60° C.; its structure 
and other properties were precisely those of margaric acid. 

The filtrate contained lime and phosphoric acid, and from se- 
veral quantitative analyses it was concluded that there was more 
lime than is required to combine with the phosphoric acid in the 
form of the neutral phosphate, the excess of lime being exactly 
that which is necessary to convert the margaric acid into a neu- 
tral margarate of lime C,,, H,,,0,+Ca O. Consequently, it 
followed that the three substances existed in the form of mar- 
garate of lime and phosphate of lime, as immediate principles of 
human feces. 

The alcoholic filtrate from the deposit being allowed to stand 
for twenty-four hours, deposited another substance, of a nearly 
white appearance, and which proved to be margarate of magnesia. 

The peculiar action of a vegetable diet on human feces was 
investigated by means of experiments undertaken by himself, 
when it was observed that an entirely vegetable diet was attended 
with the formation of a large quantity of margaric acid in the ex- 
crements, most probably not in the form of a margarate, but in 
the free state, inasmuch as it was obtained from the decomposi- 
tion with hydrochloric acid, of the precipitate induced by adding 
milk of lime to the cold and clear alcoholic extract of feces, after 
the separation of the above described deposits. 





ON THE VINE DISEASE. 
By M, Louis (Micust).t 
M. Lovts (Micnet) has made known a process which he has 
employed for the last five yeas with success against the vine 
disease. This process consists in projecting upon the plant by 
means of a powder-puff, or by a blowing tube, a powder com- 
posed of ten parts of plaster, and three parts of quicklime. The 
first application ought to be made wheu the vine begins to bud, 
and should be repeated for three successive fortnights, 





EXPERIMENTS UPON THE ARTIFICIAL FORMATION OF THE 
HYDROCARBONATES OF THE ALKALINE EARTHS OR METALS, 
By M. A. Damovr.t 
THE metallic and earthy carbonates have already been artificially 
obtained in a crystalline state by different processes. Thus, 
when we place in a close vessel exposed to a high temperature 
a soluble salt and an alkaline carbonate, there is produced a 
double decomposition which gives place to the formation of an 
insoluble and crystallised carbonate. We can also precipitate a 
soluble salt by an alkaline bicarbonate in water, supersaturated 
with carbonic acid. This mixture, placed in a convenient appa- 
tus, which will not admit of the discharge of carbonic acid, 
except slowly under the influence of a temperature more or less 
elevated, gives rise to anhydrous crystalline carbonates. We 
know that these processes which have thrown a new light upon 
the theory of veins and certain metalliferous deposits (ites), are 

due to ingenious experiments of M. de Senarmont. 

Another method is yet employed, which consists in throwing 
the solution of an acid salt into another solution, saturated with 
an alkaline bicarbonate. In consequence of the re-action which 
is produced in the cold, the carbonic acid, finding itself in excess 





* Proceedings of the Royal Society of London, 1856 and 1857. 
+ Comptes Rendus, v. xliv, p. 515, 
~ Comptes Rendus, y. aliv, p. 501. 





in the liquor, exerts a soluble action upon the carbonates, and by 
its slow evaporation under the simple pressure of the atmo- 
sphere, it leaves the dissolved matters to deposit and crystallise. 
In this manner we obtain the hydro-carbonate, sometimes 
simple, sometimes double. Thus, when acid nitrate of copper is 
poured into bicarbonate of soda, it forms a hydro-carbonate of 
copper and soda. This last method is due to M. Henri Deville, 
and has enabled him to obtain a great number of well-crys- 
tallised carbonates, 

I have undertaken a series of experiments, having for my 
object the study of the direct action of carbonic acid on the 
earthy bases and metallic oxides, avoiding the double decom- 
positions and the mixture of strange matters. The apparatus 
which I employ to effect this is most simple; it consists of a 
bottle with two compartments the same as that used in making 
artificial seltzer water, The recently prepared and still moist 
oxide or carborate which it is desired to submit to the action of 
carbonic acid, is treated with distilled water, the liquid is then 
introduced into the compartment destined to receive and 
absorb the gas whichis disengaged by the reaction of tartaric 
acid upon bicarbonate of soda placed in the other compartment, 
and the apparatus shaken. 

After many hours of digestion the liquor saturated with car- 
bonic acid is decanted, and holds in solution a certain proportion 
of the oxide with which it was found in contact, and left to 
spontaneous evaporation, either in the open air or in flasks 
loosely corked. The hydrocarbonates deposit then, but very 
slowly, either in the state of powdery flakes or in the state of 
crystals, more or less sharp, having sometimes a diameter of 
several lines. It is thus that I have succeeded in producing a 
hydrocarbonate of magnesia in voluminous crystals, perfectly 
transparent. In digesting in the water charged with car- 
bonic acid, a mixture of the carbonates of lime and magnesia 
obtained iu precipitating by carbonate of ammonia a neutral 
liquor containing dolomite dissolved by nitric acid. The water 
saturated with carbonic acid has dissolved carbonate of lime, 
and a greater proportion of carbonate of magnesia. Exposed to 
the air it has left deposited during the first days small needles 
of carbonate of lime; then, by the spontaneous evaporation in 
the air, the liquor being reduced, after an interval of about two 
months, to a sixth of its original volume, has given crystals of 
hydrocarbonate of magnesia. ‘These crystals, as I have said 
before, are many lines in diameter; they are derived from an 
oblique rhomboidal prism, presenting the same angles which 
one observes in the hydrocarbonate of magnesia, MgO, CO,,+ 
4 Aq., described by M. Marignac in his memoir, entitled, “ Re- 
searches upon the Crystalline Form of some Chemical Com- 
pounds.” Exposed to slight heat these crystals lose a part of 
their water, and become opaque. By a qualitative analysis I 
have determined that they do not contain lime, and that they 
essentially consist of carbonic acid, magnesia, and water. 

I have observed, in making use of the same apparatus, that 
the water, charged with carbonic acid, dissolves to a notable 
extent the protoxide of iron, the oxide of zinc, lead, silver, and 
copper; the latter communicating to the liquid a beautiful sky 
blue tint. These solutions have for many mouths been left to 
spontaneous evaporation, Some of them have deposited carbon- 
ates in the state of an amorphus flocculent powder, whilst 
others have yielded some microscopic crystals. It is easy to 
conceive that time is an indispensable element in the success 
of these sort of experiments which I have detailed, and which 
I propose to continue. 


THE LIVERPOOL POLYTECHNIC SOCIETY, 
Tar usual monthly meeting of this society was held last week 
in the Royal Institution, Colquitt-street. Mr, Boult, the 
President, occupied the chair. 
“ HOWELL’S HOMOGENEOUS METAL ”—A NEW MATERIAL FOR SHIP- 
BULLDING AND OTHER PURPOSES. 

Mr. Maxwell Scott, of the Tranmere Foundry, read_ the 
following paper on a method of preparing iron so as to augment 
its soundness, and all those qualities which render it valuable 
for manufacturing and engineering purposes. ‘The metal so 
prepared has been denominated, from the name of the inventor, 
“ Howell’s Homogeneous Metal.” 

In introducing the subject of this evening's paper to your notice, I will 
state, in the first place, how it occurred to Mr. Howell to try whether it 
was not possible to make a metal out of iron to be of increased strength 
and to be perfectly homogeneous, or of one texture throughout, so that 
when we saw the fracture at the outside of the bar or plate, as the case 
may be, we should be certain that it was of the same texture throughout, 
or perfectly homogeneous. The firm of which he is a partner had the 
misfortune, some years since, to have a boiler burst on their premises, On 
examining the iron of which it was made, they found, that although the 
outward appearance of the iron showed that it was perfectly sound, yet 
there were portions of it that were not perfectly laminated, and we can 
easily account for it when we consider the method adopted in the fi 
ture of iron. It is, as most of you are aware, melted from ore into pigs; 
these are afterwards broken up and placed in a puddling furnace aud made 
into puddle-balls, or blooms, which are rolled and made into short bars or 
lumps of iron. When a large plate is requived, several of these are welded 
together and then rolled out, Should any of these be imperfectly welded, 
such imperfection will continue in the plate that is made fromit. Now, in 
the manufacture of the homogeneous metal, the iron of which it is made 
is the best charcoal iron cut into pieces, and put into a crucible or ordinary 
melting-pot, with ingredients that make malleable iron quite fluid, and at 
the same time free it from all foreign matters, leaving the iron pure, or one 
homogeneous mass, and perfectly free from blister or unsound parts. The 
iron, as J stated, is melted in pots, and when we require a large ingot to 
roll into, say a boiler plate, it requires several of these pots to be 
melted; and care is always taken that before the contents of one pot is 
emptied another is commenced pouring, and so on until the ingot is filled. 
You will see, by this method, we are almost certain to have the mass per- 
fectly sound, Having thus got the ingot, it is rolled out in the usual 
manner, and made into plates of any required thickness, From what I 
have stated of the process of the manufacture, you will see that we can 
make it into bars, plates, or of any required form. Before stating the 
several uses to which the } geneous metal is applicable, and to which it 
has been applied, I will give the result of the experiments made to show its 
power of transmitting heat. It has been tried in several ways, but the 
table, as exhibited, shows the relative power as possessed by it, and copper, 
and iron, 

Mr. Scott here referred to a diagram, showing the length of 
time required to evaporate a certain quantity of water from a 
cup made of the new metal, over a gas flame, compared with one 
of iron or copper. In an iron cup 4 in. thick, 7 ounces of water 
were evaporated in 32} minutes ; in an iron cup, § in. thick, the 
time required was 25) minutes; in a steel cup, § in, thick, 194 
minutes ; in a copper cup, | in. thick, 6 ounces were evaporated 
in 244 minutes. He continued :— 

It has also been tried to show its strength as compared with iron, and, 
from the numerous experiments tried, it is ascertained, taking the mean of 
several, that the tensile strength is 35 tons per square inch, or nearly 
double that of wrought-iron. 

An experiment was made on a boiler by an eminent firm in Cornwall, 
The boiler consisted of one plate of homogeneous metal } in. thick, with 
wrought-iron ends 4 in, thick, stayed with iron stays; when made, it 
méasured 3 feet long by 2 feet 6 in, diameter, and was tested by hydraulic 
pressure of 560 Ib, per square inch, when the ends gave way, and the iron - 
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was completely destroyed, not having an inch of sound plate in it, while 
the cylinder, or barrel of the boiler, remained perfect, and the only 
difference found in the cylinder was an increase in the diameter of 4 inch, 
equal to 4 of an inch in the length of the plate, without any signs of 
breaking; a most surprising result, considering the relative thickness of 
the ends and barrel of the boiler. 

There have been several boilers made of the homogeneous metal, One 
was tried by a firm in London, who made it for the patentees; but they 
found the advantages possessed by it so great, that they immediately pur- 
chased it. It is a twenty-horse boiler, and the parties who have it state 
that they save in fuel from £2 to £3 per week ; and it has been ascertained 
from this and several other boilers, that the saving in fuel amounts to more 
than 15 per cent. 

I will now state several of the uses for which the metal is being applied. 
It is used for tubes, for locomotives and other tubular boilers. The tubes are 
remarkably thin, and at the same time of immense strength. They also 
possess the great power of transmitting heat rapidly ; they are, at the same 
time, easily fitted to the tube plate, being nearly equal in malleability to 
copper, as you will see by the specimen before me. Many persons who 
have seen this specimen would not otherwise have believed it possible that 
the metal possessed such a property. The other specimens have been bent 
and hammered cold, and do not exhibit the slightest flaw or appearance of 
fracture. It is also being used for the manufacture of hollow axles for 
locomotives; and you will, I think, agree with me that it is desirable that 
these axles should be made of the best possible materials when we consider 
the lamentable loss of life that occurs through the breaking of them ; as, 
for instance, that frightful accident that occurred in America, owing to an 
axle breaking. I have heard it stated that solid axles are liable to break, 
owing to their unequal temperature, which you can easily conceive when 
you consider the immense speed they rush through the air, causing thereby 
the outer surface to be suddenly chilled, and thus causing unequal contrac- 
tion and expansion; and, after a certain period, it may so deteriorate the 
quality of the iron, that it may be the cause of those serious accidents that 
do sometimes occur. The hollow axles are not liable to this objection, as 
they have the current of air both inside and out; and when they are made 
of the metal I am speaking about, I think they will be as perfect as it is 
possible to make them. 

There is also another subject, and one of great importance, which I 
think, if carried out, would realise a very good return to any person who 
would undertake it—it is the use of the above metal for building vessels ; 
and asI have already stated it possesses double the strength of wrought-iron, 
we could build a vessel of nearly one half the weight of an iron one, and 
still be quite as strong, if not stronger. 

I give an example:—I take an iron vessel of 1,600 tons burden, and 
300 horse- power : 


The iron hull ef which weighs... ... «+ .. 700 tons 
TRO Weler WEIR... cette ce ce tee oe Ow 
Total weight ... ... « . 780 


If built of homogeneous metal she would weigh 390 (say 400) tons, 
leaving a balance of 380 tons in its favour, besides which, the boiler being 
made of the metal there would not only be a saving in fuel, but in the 
quantity she would require to carry. Taking an average voyage, say to 
New York, at 124 days, she would require 1} tons of coal per hour, or 36 
tons per day, giving on the voyage a total of 450 tons, Now, if we deduct 
15 per cent., it leaves 385 tons, thus giving a gain of 65 tons. 

Now, suppose two vessels of similar make, one of iron the other of 
homogeneous metal, both loaded to the same depth, we shall have additional 
freights carried by the latter one of 445 tons, being 380 tons in hull of 
vessel and 65 tons of coal, which would stand thus :— 

445 tons, at £3 per ton, gives £1,335 
65 tons coal, say £1 per ton 65 





£1,400 

Supposing them to be full each voyage, she would make a profit over 
and above the other vessel of £2,800,—a very considerable amount. 

There would no doubt be a difference in the first cost of the vessels. 
The iron one would cost say £50,000; if made of homogeneous metal the 
first cost would be about £55,000, or an addition of 10 per cent., against 
which we have aclear gain each voyage of £2,800, which is certainly a 
very great per centage on the additional cost of £5,000. 

There has been a dea! said and written about swift boats to carry the mails 
between Holyhead and Kingstown, and I think it would be to the interest and 
benefit of the parties concerned if they were to institute an inquiry into the 
above subject, as it is self-evident that if we can build a vessel of equal 
strength at one-half the weight, she would, consequently, draw less water, 
and with the same amount of power we should gain an additional increase 
of speed, and a reduced consumption of fuel, thus saving in weight of 
vessel and of coals required to be carried, as 1 think you will easily see 
when you consider the details I have already gone into. I have no doubt 
the result would astonish the projectors, and make a revolution in ocean 
steam navigation. 

I must again revert to the gain in the consumption of fuel caused by the 
use of the h 4 metal, especially when taken into consideration with 
the auxiliary steam vessels trading to Australia. Taking the average use 
of the engine at one-third of the voyage, say twenty-one days, we should gain 
three days, which would make the time we could use them, with the same 

quantity of fuel, equal to twenty-four days, besides which there would be 
a gain of one-half the weight of the boiler. The time we could use the 
engines beyond that formerly done of three days would be a great gain, as 
we have instances of a few hours making a difference of many days, some- 
times weeks, in a voyage. In a distance of a few miles between two vessels 
sailing, one may have just passed the point where a storm commences, and so 
have sailed on her journey, while the other may have caught the full effects 
of the storm, and be detained days, if not weeks, as was stated to me by a 
member of one of the greatest steamship companies in the world. We were 
speaking about the speed of the vessels crossing the Atlantic, and he said 
there could be no comparison unless the vessels started side by side ; and he 
related instances of vessels sailing from here to Glasgow, one starting a 
few bours before the other, the first having passed when a storm com- 
menced, the other just caught its full effects, and so made a difference of 
double the length of time occupied in the voyage of the vessel which started 
first; and we shall be able to judge what a difference three days’ steaming 
might make in a voyage to Australia, especially when used to take the 
vessel out when becalmed, as they often are when crossing the line, and so 
placing them in a position to pursue their voyage. I might bring forward 
many more illustrations to show the advantage of a gain of 15 per cent. in 
the consumption of fuel; but I think the above instance will suffice, as 
many cases will occur to your own recollections where great gain might be 
experienced, as, for instance, the Halifax line, where a gain of 15 per sent. 
upon the fuel consumed by their vessels would amount to several thousands 
in the course of a year. 

There is scarcely any machinery or matter in which wrought-iron forms 
the most important part but we could claim for the homogeneous metal 
increased advantages; as, for example, the introduction of tubing of 
the metal for shafts for “mills and driving machinery. As its great stiff- 
ness and comparative small weight, in comparison with wrought-iron, is 
causing it to be used, and will eventually lead to its adoption, especially in 
our large cotton mills where there is such an amount of shafting kept in 
revolution, there would be great saving in the wear and tear of the 
brasses and other parts of the machinery, and also on the power requisite 
for keeping it in motion. 1 mention this as an example in point. There 
is also another subject which 1 thought would have been brought forward 
this evening, viz., the subject of life-boats, How far the extreme lightness 
of which one could be made would be essential to their power of living in 
such heavy seas as they have to contend with I am not prepared to say. 1 
merely throw the hint out, as we shall be better able to judge of the matter 
when it comes before us. 

The patentees expect to be able to make the metal to be able to with- 
stand the action of salt water, and an experiment is being tried for that 
purpose in the neighbourhood of Bristol, the result of which 1 will at 
some future time communicate to the society. 1 might draw a comparison 
as to the advantages to be derived by its adoption in the making of masts, 
yards, &c,, but think sufficient has been said to enable comparison to be 
hinery to the many great advan- 








drawn by any one with 
tages likely to accrue from its adoption. 
The age in which we live is famous for the numerous inventions and 
appliances to facilitate labour, so that we of the present generation live in 
comparison three to four times as long, if not in years, at least in the 





quantity of labour we accomplish to those of our forefathers, of which 
we have numerous instances in the town of Liverpool; and first I would 
notice the hydraulic cranes as used at our dock warehouses, where the 
unloading of vessels is accomplished in an incredibly small space of time, 
thereby enabling us to unload at least six times the number of vessels that 
we could by manual labour, the method formerly used. We have steam 
cranes and winches to accomplish the same end. Then, again, we have 
our railway to the margin of the docks to keep pace with these, and enable 
us to take away those immense quantities of goods, and transport them at 
once to the facturer or the ; and, as if that were not rapid 
enough, we have the electric telegraph to give notice that these goods are 
either on their way or coming. These all tend to lengthen time, and no 
doubt that these are immense boons to society, and their originators 
deserve the best thanks of the community for their endeavours; and I 
think if only one-half of the advantages I have stated does accrue from the 
adoption of the metal I have the honour of bringing before you this 
evening, it will add another to those numerous inventions which have for 
their end the saving of time, labour, and money, which we of the present 
generation have so much at heart. 

Some samples of iron prepared by the new process, and others 
of the best Low-moor qualities, were exhibited, affording 
striking proofs of the superior ductility and tenacity of the 
former. 

In reply to questions by Mr. Arnott and others. 

Mr. Scott said the homogeneous metal would withstand a high 
pressure from steam, as well as a greater hydraulic pressure, 
than ordinary iron. The price was about double, but then they 
had equal strength with one-half the weight, which, as he had 
shown in his paper, was equivalent, in many cases, to a very 
large saving. 

Mr. William Bennett, having been called upon by the Chair- 
man, said he had been astonished at the great and marked 
difference which Mr. Scott had drawn between the iron of com- 
merce and the improved metal, as made under the patent he had 
been describing. Looking at the subject in the light in which 
Mr. Scott had placed it before them, it seemed almost as if a new 
metal had sprung up combining in nearly a double ratio the good 
qualities of iron. In one-half the weight and one-half the thick- 
ness they got the samestrength, and lost nothing either in ductility 
or any of the other qualities of common iron. It was better in 
many respects and worse in none, and must create a great re- 
volution in the application of iron. The difficulty of employing 
iron for many purposes where it was desirable to combine 
elegance with strength, had been one cause of its being kept back 
from more general use by architects and others. He presumed 
that even the cable which they had seena specimen of that even- 
ing; might have been of equal strength with about half of the 
diameter, if constructed of the homogeneous metal. By this 
means many scores of tons of metal might have been saved ; or, 
if still made of the same gauge, the cable would have had 
double the strength. This was a very important point, This 
metal would be used for a vast number of purposes for which 
iron had never been thought of up to the present time. 

Mr. Arnott wished to know if there was any imported sub- 
stance in the metal, or if it was the produce of this country 
alone? He asked the question because a short time ago he had 
exhibited some iron ore from Lake Champlain ofa very superior 
quality, and he had then remarked that in New York angle iron 
was made from it by hammering alone, and the very flanges of 
the boilers were hammered out. A great deal of this magnetic 
iron ore had come into this country, but there was great difli- 
culty in introducing it. It was considered perhaps as a secret. 
He hoped it would be found that the homogeneous metal was 
entirely a native production. 

Mr. Carne asked if Mr. Scott considered it superior to the best 
makes of Swedish iron. 

Mr. Scott believed it was. 

Mr. H. P. Horner felt very much interested in this new 
application of iron. Mr. Bennett had alluded to the fact of the 
limitation of the use of iron in architecture, arising from many 
causes in the manufacture of ordinary wrought iron. It required 
very little intelligence to see that a great many objections to the 
employment of iron were overcome by a metal like that. He 
had been most struck by a point upon which Mr. Scott had 
dwelt with much force, namely, its extreme applicability to 
ocean steamers. He could not imagine a case in which a metal 
like that could be applied commercially with greater advantage 
than in reducing the bulk of great ocean steamers. If we could 
build ships of metal so that there would be a saving of a large 
proportion of the bulk, and still a great saving of space for fuel 
and cargo, and a lighter draught of water, there would bea 
great commercial advantage, and what must always be proved 
in inventions of that kind to make them popular. There were 
a great many things which showed great talent on the part of 
the inventor, which deduced new principles of science, but 
which never became popular because they were not profitable. 
If Mr. Scott could show that the metal which he had introduced 
to their notice combined great commercial advantages with a 
reduction of cost, as applied to navigation and other purposes, 
there was a great point gained. 

The Chairman said there were two matters which he thought 
had not been noticed in Mr. Scott’s extremely interesting and 
valuable paper, namely, the composition of the metal and its 
power of resisting the action of salt water. There was con- 
siderable objection to the use of cast or wrought iron, in conse- 
quence of the effect upon it of salt water. If Mr. Scott would 
have the goodness, on an early evening, to favour the society 
with the results of the experiments in the neighbourhood of 
Bristol, and also the composition of the metal, he would add 
greatly to the obligations the society was under to him for his 
communication on the subject before them. 

Mr. Scott expressed his readiness to comply with the chair- 
man’s wish, 

Mr. M‘Nicol referred to a conversation he had had with Mr. 
Howell, the patentee, who said the metal possessed all the solid 
qualities of steel with the malleability of copper. In fact, a steel 
tool could be made out of every part of it. In river navigation 
it would give more safety with a much lighter draught of water. 
Some of our present river boats would cut a poor figure if they 
came in contact with what the Americans called “ snags” and 
“ sawyers,” and even if they came end on against a log of timber 
floating in the water it would be very likely to go right through 
them. With this metal no such result could take place, it was 
so very much stronger. He was informed that it was about 
three times the strength of iron. 

The Chairman asked if the metal was as liable to foul as iron. 

Mr. Scott replied not nearly so much. The texture was finer. 

Mr. A. M‘Nicol had a friend in London who had tried it in a 
boiler, which, on being wiped with a pocket handkerchief after 
use, was found to be as smooth as glass. The metal did not fur, 
and therefore it was not likely to foul. 

Mr. Mondel, referring to what had been said respecting the 
strength of the metal, presumed that tenacity was meant. If 
half the thickness of iron were employed, would there be equal 
resistance to a blow from a rock or an anchor ? 

Mr. Scott would say that it would stand it better than iron, 
so far as he was aware, The metal would bend in, The experi- 








ment had been tried, and the plate that was struck was extended 
three-quarters of an inch. 

Mr. Whinerey asked if the plates were made the usual size, 

Mr. Scott had seen plates ten feet by four. They could be made 
to any required dimensions. 

The thanks of the society were then voted to Mr. Scott, and 
the subject dropped. 

LIFE-BOATS. 

Mr. T. C. Clarkson, in the absence of Mr. Henderson, whose 
paper on life-boats he had come to hear, offered some remarks 
on a life-boat of his own construction, with which some very 
successful trials had been made. In the royal dock-yard, at 
Portsmouth, on the 4th of December, 1855, in the presence of 
the King of Sardinia, Prince Albert, and the Duke of Cambridge 
and suite, it had been launched from the pier, with all hands in 
it, a depth of eighteen feet. Plunging bow foremost into the 
water, it was, of course, filled, but it had the property of freeing 
itself from water, and the trial had completely succeeded. The 
boat was constructed of thin layers of wood, canvas, and cork, 
cemented together with marine glue, which gave it peculiar 
elasticity and lightness. Water-tight cases of the same material 
formed the interior of the boat, and were capable of being used 
separately. Mr. Clarkson strongly condemned the Liverpool 
life-boats, which he said were a disgrace to the port. He parti- 
cularly commented upon the fact of the men having to bale out 
the water when a sea was shipped, instead of having all their 
energies free to work their oars and assist in saving life. In 
contrast with this he referred to Shields, where life-boats were 
seen in perfection. He complained of the culpable indifference 
to the subject manifested both by the Government authorities 
and the Liverpool dock trustees. One of his boats had been 
here upwards of two years, and he had not yet been allowed an 
opportunity of trying it. 

Mr. Mondel defended the Dock Committee, and contended 
that the Liverpool life-boats were not so inefficient as Mr. 
Clarkson supposed. The great requisite was that the men 
should have confidence in their own boats, and this was not the 
case with the Liverpool life-boat men. The same boats would 
not suit in every place. On the part of the Marine Committee 
of the Dock Committee there was neither indifference nor 
niggardliness, but they were perfectly overwhelmed with in- 
ventions, every man thinking his own the very best ; and they 
did not think they were justified in spending the funds entrusted 
to them in trying experiments or encouraging projectors. 
Experiments proved nothing. That was the best boat that 
saved the most lives in times of actual danger. For himself he 
rather preferred the plan of offering premiums. 

Mr. H. P. Horner had no doubt that the Dock Committee 
had considerably improved of late years; but it might be 
remembered that the body refused to guarantee the expense of 
employing a steam tug to tow the life-boats to the Lockwoods 
and other vessels that struck on the banks outside the port in 
the fearful gale of 1839; and if the City of Dublin Company had 
not — forward the life-boats never would have reached those 
vessels. 

Mr. Mondel said the Dock Committee now paid £400 a-year 
for a steam-tug to be ready at a moment’s warning to tow the 
life-boats ; and that they paid every man that went out in them, 
whether life was saved or not. 

At the suggestion of Mr. Clarkson, the members agreed to 
inspect his lite-boat where it remains, in one of the transit sheds ; 
and Friday (this day), between one and four o'clock, was fixed 
upon for the purpose. The meeting then adjourned.—Liverpool 
Courier. 





INLAND BOOK POST. 
Tue following notice relating to new postal regulations was 
issued on the Ist instant :— 

This day and henceforward writing (when not of the nature 
of a letter) will be allowed in all book packets, even when the 
postage is less than fourpence : and the regulations of the Inland 
Book Post will then be as follows, viz. :— 


» B POSTAGE RATES. 
For a packet.........000«+ not exceeding 4 0z., 1d. 
Ditto above 4 oz. and not exceeding 8 oz, 2d. 
Ditto ,, 802 n 416 02z., d. 
Ditto ,, 1 lb, ‘a 1} Ib., 6d. 


and so on, twopence being charged for every additional half- 
pound or any less weight. 

2. The postage must be prepaid in full by means of postage 
stamps affixed outside the packet or its cover. 

3. Every book packet must be sent either without a cover 
or in a cover open at the ends or sides, so as to admit of an 
examination of the contents. 

4. A book packet may contain any number of separate books 
or other publications, prints, or maps, and any quantity of 
paper, parchment, or vellum (to the exclusion, however, of 
written letters, whether sealed or open), and the books or other 
publications, prints, maps, &c., may be either printed, written, 
or plain, or any mixture of the three. Further, all legitimate 
binding, mounting, or covering of a book, publication, &c., or 
of a portion thereof, will be allowed, whether such binding, &c., 
be loose or attached, as also rollers in the case of prints or 
maps, markers (whether of paper or otherwise) in the case of 
books, and, in short, whatever is necessary for the safe trans- 
mission of literary or artistic matter, or usually appertains 
thereto; but no patterns or books of patterns can be admitted. 

5. No book packet may contain any written letter, closed or 
open, or any inclosure sealed or otherwise closed against inspec- 
tion, nor must there be any letter, or any communication of the 
nature of a letter, written in any such packet or on its cover. 

6. No book packet can be received, if it exceeds two feet in 
length, width, or depth. 

7. Any book packet which shall not be open at the ends or 
sides, or shall have any letter, or any communication of the 
nature of a letter, written in it or upon its cover, will be charged 
with the “unpaid” or double letter postage. 

8. If a book packet be found to contain any written letter, 
whether closed or open, or any enclosure sealed or otherwise 
closed against inspection, or any other unauthorised enclosure, 
the letter or enclosure will be taken out and forwarded to the 
address cn the packet, charged with full postage as an unpaid 
letter, together with an additional rate of fourpence : and the 
remainder of the packet, if duly prepaid with stamps, will thep 
be forwarded to its address. 

9. If a book packet be not sufficiently prepaid with stamps, 
but nevertheless bear a stamp of the value of one penny, it will 
be forwarded charged with the deficient book postage, together 
with an additional rate of fourpence ; but any packet which 
shall bear no postage stamp will be charged with the ‘“‘ unpaid” 
or double letter postage, according to its weight. 

10. These regulations will not interfere with the privileges 
allowed to votes and proceedings of Parliament, or with those 
allowed to newspapers and other periodical publications bear- 
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ing a newspaper stamp, and posted in accordance with the 
regulations applicable to such privileged publications. 

11. To prevent obstacles to the regular transmission of letters, 
any officer of the Post-office may, when necessary, detain a book 
packet for a period not exceeding twenty-four hours beyond the 
time when it would otherwise be forwarded. 

12. The head postmaster who first receives a book packet 
must, whenever he has ground for suspecting an infringement 
of any of the above conditions, and occasionally even when 
there is no ground for suspicion, open and examine the packet ; 
and every book packet which shall not be open at the ends or 
sides, or shall exceed two feet in length, width, or depth, or 
shall have any letter or any communication of the nature of a 
letter written in it or upon its cover, or shall bear no postage 
stamp, must be sent up, with as little delay as possible, to the 
dead letter office in London, Edinburgh, or Dublin, as the case 
may be; but in the event of any other infringement of the 
regulations the packet must be dealt with by the postmaster 
himself, as laid down in paragraph No. 8, and in the first part 
of No. 9 

By command of the Postmaster-General, 
General Post-office. Row anD Hit, Secretary. 








THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


655. Joun Kino, Saint Swithin’s-lane, London, “Improvements iv the 
manufacture of boots and shoes.”—A communication.—Petition recorded 
6th March, 1857. 

680. James ANDREW CuMINE, Belfast, and Comin Hunter, Islandreagh, 
“Improvements in electro-magnetic engines and batteries.”— Petition 
recorded 9th March, 1857. 

882. Jean Eveene D’Arcet, Paris, ‘ Improvements in distilling and recti- 
fying tar, resin, oils, turpentine, bitumen, and other matters, and in the 
apparatus for the same.” 

S84. Henry Francis, West Strand, London, “ Improvements in machinery 
for ploughing and working land.” 

986. GzorGe Hamiton, Blackland Mill, Paisley, Renfrewshire, ‘* Improve- 
ments in the treatment or finishing of woven fabrics.” 

$88. FraNK CLARKE Hits, Deptford, Kent, *‘ Improvements in manufac- 
turing gas, and in apparatus connected therewith.” 

890. Jostan Wricut, Hemel Hempstead, Herts, ‘‘ An improved method of 
bleaching straw plait and straw.”—A communication. 

$92. Wiut1amM GLOVER, Manchester, ‘‘ Improvements in looms for weav- 
ing.”- Petitions recorded 31st March, 1857. 

894. Rorert ALFRED Wrient, Batignolles, near Paris, and Lovis JULES 
Foucne Paris, “‘ A new apparatus destined to produce chemical decom- 
positions by means of superheated steam and water.” 

896. WituiaM SamMvEeL Burton, Oxford-street, London, “ A new or im- 
proved manufacture of rollers or cylinders for printing fabrics.” 

900. Joun Lesiiz, Glasgow, “Improvements in the treatment of wash 
waters containing soap, oils, saponified or saponitiable matters, for the 
obtainment of products therefrom,”--A communication. 

902. Wittiam Smita, Glasgow, “Improvements in the manufacture or 
production of or tal fabrics.” 

904. Ropert WARDELL, Stanwick, Yorkshire, ‘‘ Certain improvements in 
reaping machines.” 

906 HENRY Situ, Stamford, Lincolnshire, 
cutting machines.” 

908. Joun Cross.ey, St. Helen’s, Lancashire, ‘‘ Improvements in machinery 
for smoothing glass.” 

910. Ropert Martin, Cambridge-road, King’s-cross, and Joseru WALTER 
Svurron, Lamb’s Conduit-street, London, ‘* Improvements in the means of 
giving alarm in dwelling houses and other buildings in cases of robbery, 
fire, or other emergencies.”—Petitions recorded 1st April, 1857. 

1089. SAMUEL MeEssENGER, Broad-street, Birmingham, and TuEopoRE 
Fiercuer, Birmingham, “ Certain improvements in gas burners.” 

1091, GaprreL ARTHUR, Linares, Spain, ‘‘ Improvements in the manufac- 
ture or production of bricks, tiles, and other articles of earthenware.” — 
Petitions recorded 17th April, 1857. 

1093. HippoLyTE DUHAMEL, jun., Clichy-la-Garenne, near Paris, ‘‘ Improve- 
ments in the fabrication of glass.” 

1095. Joun Wyiir, Edinburgh, “‘ Improvements in pianofortes.” 

1097. Grorezt Davies, Serle-street, Lincoln’s-inn, London, ‘“ Improve- 
ments in the method of laying underground telegraphic wires.”— A com- 
munication from Martin Sébastien Goddier and Hypolite Eugene Goddier, 
Paris. 

1099. Henry DanteL Deane, Pigott-street, East India-road, Limehouse, 
“Improvements in the floats or paddle boards of paddle wheels.” 

1101. Henry HEALD, Sabden, Whalley, Lancashire, ** An improved method 
of packing pickers employed in looms.”—Petitions recorded 18th April, 
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“Improvements in chaff- 


1105. THomas SanpERSON, Lothian-road, Edinburgh, -“ Improvements in 
wheeled carriages.” 

1107. Joux Cowpery Martin, Fern Cottage, Charlewood-road, Putney, 
Surrey, “ An improvement in the manufacture of paper.” 

1109. Witttam Tuomsoy, Dalkeith-gardens, Midlothian, “Improvements in 
stoves or heating apparatus.” 

1111. Joun Strrnen Jarvis, Wood-street, London, “ An improvement in 
the manufacture of stocks or ties for the neck.” 

1113. Wiu1am Cuay, Liverpool, ‘“‘ Improvements in the manufacture of 
iron and steel.” 

1115. Tuomas Wricut GARDENER TREEBY, Westbourne-terrace-villas, Upper 
Westbourne-terrace, Paddington, London, “ Improvements on syphons 
and parts connected therewith.”—Petitions recorded 20th April, 1857. 

1117. Benoit AMEDEE Fournier, High Holborn, London, “ Preventing on 
railways those accidents that occur through one locomotive running into 
another.” 

1119. Amory FAIRBANKS SHERMAN, Roxbury, Norfolk, Massachusetts, 
United States, ‘‘ Improvements in machinery for the manufacture of 
ropes, strands for ropes, and for other purposes.” 

1121, ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Improvements 
in rules and other measuring instruments.”—A communication from M. 
Siegrist, Dornach, France. 

1123. Joun CnanTeR and DAvip ANNAN, Bow, 
in furnaces when moveable fire bars are used. 

1125. Danie, CouLapoy, Rue de la Victoire, Paris, “Improvements in 
means and niachinery for boring and cutting stone, earth, and other like 
substances, and for ventilating the places where such machinery is 
employed.” — Petitions reco: ded 21st Apri, 1857. 


Middlesex, “Improvements 





Patents on which the Stamp Duty of £50 has been Paid. 
982. ALFRED TRUEMAN, Swansea, Glamorganshire.— Dated 2nd May, 1854, 
974. WALTER MACFARLANE, Glasgow —Dated Ist May, 1854. 
975, JAMES Fenton, Low Moor, Bradford, Yorkshire.—Dated 1st May, 1854. 
1085. WiLL1AM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 15th May, 1854. 
1104. James HorsrauL, Birmingham.— Dated 18th May, 1854. 
971. Eowarp Bariees and WILLIAM SoutsEr, Castleton Mills, near Rochdale, 
Lancashire.—Dated Ist May, 1854. 
1006. Epwin HaseLer, Wolverhampton.— Dated 5th May, 1854. 
996. Moss PooLs, Avenue-road, Regent’s-park, London.—Dated 3rd May, 
1854. 





Notices to Proceed. 

3025. Louis AntoIngE Lane, Rue de Chaillot, Paris, “A new system of 
rotary motion for all kinds of vehicles.” 

3036. Freperic Prince, Trafalgar-square, Charing-cross, London, ‘“ Im- 
provements in fire-arms.”— Petitions recorded 22nd December, 1856. 

3053. GIUSEPPE ANTONIO GIOVANNI Nani, Leicester-square, London, “ Im- 
provements in toys for the use of children.” 

3055. James SAMSON BakracLoueu, Halifax, Yorkshire, “ Improvements in 
the means, machinery, or apparatus used for grinding dye wares.”—/eti- 
tions recorded 24th December, 1856. 

3063. WILLIAM SMitH, Margaret-street, Cavendish-square, and DONALD 
Betuune, Cambridge-terrace, Hyde-park, Loudon, ‘* Consuming or pre- 
venting smoke in chimneys and furnaces.” 

3064. ARMAND JEAN Baptiste Lovis bE MARcEscnEAU, Paris, ‘‘ Improve- 
ments in the modes of communicating or transmitting motion to pro- 
pelling apparatus, engines, or machinery.” 

3067. FREDERICK WILLIAM CaMPIN, Strand, London, “The manufacture of 
a certain textile fabric which the inventor terms ‘ tissu buffle,’”—A com- 
munication from Pierre Henry Moullin, Paris. 

3068. Joun Cuay, Birmingham, ‘‘ A new or improved portable printing or 
impressing instrument.” 

3070. Hexry Horack Goopmay, Rue Grange Batelitre, Paris, “‘ Improve- 
ments in the construction of locks.”—A communication from William H. 
Akins, United States.— Petitions recorded 26th December, 1856. 

3076. GrorGE Wuitk, Laurence Pountney-lane, Cannon-street, City, ‘‘ An 
improved | mm mene | communication from Dr. Antelme, France. 

083, Joun CHEESMAN WaGstarr, Cannon-street, London, ‘* Improvements 





recorded 27th 

3087. Horack Vavaun, Providence, Rhode Island, United States, ‘An 
improved method of hardening and tempering steel, and of hardening 
cast and wrought iron "—Petition recorded 20th December, 1856. 

2. CHARLES CHRISTIAN REINHARDT, Baltimore, Maryland, United States, 
“ An improvement in the manner of fastening metallic backs to truss pads 
of glass, porcelain, or other analogous substances.” 

7. FREDERICK HERBERT MABERLY, Stowmarket, Suffolk, “‘ Improvements in 
the construction of wheeled carriages.”—Petitions recorded 1st January, 


in the manufacture of felted cloth.”—Partly a communication.— Petitions 
December, 


17. Joun Witson, St. Helen's, Lancashire, “‘ Improvements in the manu- 
facture of steel.” 

26. RICHARD ARCHIBALD BRrooman, Fleet-street, London, 
ments in rotary steam engines.”—A communication. 
27. RICHARD ARCHIBALD BrRooMAN, Fleet-street, London, ‘‘ An improved 

steam engine.”—A communication.— Petitions recorded 2ad January, 1857. 

28. Leonard WiuLiaM Watkins, Charlotte-terrace, New Cut, Lambeth, 
Surrey, ‘‘ The facture of a positi ly known as putty, 
to be used in glazing and other purposes.” 

30. WILLIAM Epwarp Newton, Chancery-lane, London, “ Certain improve- 
ments in the means of cting, lating, retaining, and applying 
reserved power for the application of railway brakes in sudden emergen- 
cies.”—A communication.— Petitions recorded 3rd January, 1857. 

35. Tuomas Forsyru, Manchester, “Improvements in locomotive and 
other steam engines.” 

39. FREDERICK BRairuwaite, Gower-street, Bedford-square, London, “ An 
improved mode of extracting the iron from tin ores.”—Petitions recorded 
bth January, 1857. 

57. CHARLES FREDERICK CLAUS, Latchford, Cheshire, “Obtaining tin or 
compounds of tin from the scraps or clippings of tinned sheet iron.”— 
Petition recorded Fth January, 1857. 

68. James Harris, Hanwell, Middlesex, ‘‘ An improved lock and method of 
acting upon lock-bolts, latches, taps, and valves, railway and other 
signals, bells, and other like apparatuses.” 

69. ALEXANDER MCDONALD, Aberdeen, “ Improvements in the manufacture 
of columns, pilasters, and other similar structures of granite, marble, 
porphyry, jasper, serpentine, sienite, and other stones capable of receiv- 
ing a high polish.” — /etitious recorded 8th Janua ry, 1857. 

95. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in galvanic batteries, and in apparatus connected therewith.”—A commu- 
nication from Messieurs Grenet, jun., and Ve Fonvielle.—Petitiva vecorded 
10th January, 1857. 

121. Davip HamiLtTon FowLer, New Orleans, United States, “An improve- 
meat in steam boilers.” —/etition vecorded 15th January, 1857. 

151. Nicouas Fortung, Paris, ‘‘ Improvements in the manufacture of knife 
handles.”— Petition recorded 19th January, 1857. 

182. SAMUEL NEVILLE, Gateshead, Durham, ‘Improvements in machinery 
or apparatus employed in the annealing of glass and the firing of pottery 
ware.” — fetition recorded 21st January, 1857. 

208. PETER ARMAND le Comte de FonTaineMOREAU, Rue de l’Echiquier, 
Paris, ‘* Certain improvements in fire-arms and in the bullets to be used 
therewith.—A communication.— Petition recorded 23rd January, 1857 

532. Amz Kocu, Belfast, ‘Improvements in thachinery for breaking and 
scutching flax, hemp, and other fibrous substances,”—/etition recorded 
23rd February, 1857. 

592. Henry WHALLEY Trier, Norfolk-crescent, Hyde-park, London, “ Im- 
provements in the permanent way of railways.”—Petition recorded 28th 
February, 1857. 

729. Henry Brivers, Bridgewater, Somersetshire, “ Improvements in 
buffing, bearing, and draw-springs and buffer cases for railway purposes,” 
— Petition recorded 14th March, 1857. 

752, JAMES WITHNALL, Manchester, ‘ Certein improvements in the manu- 
facture of roilers or cylinders to be employed for printing calico and other 
surfaces.”— Petition recorded 17th March, 1857. 

783. Joun Parker, East Markham, near Tuxford, Nottinghamshire, “ Im- 
provements in apparatuses for separating corn and other grain and seeds 
from dust, chaff, and other matters.” — Petition recorded 20th March, 1857. 

876. JosErn Scort, Glasgow, ‘‘ Improvements in bottles and th 
ing or closing details.”— Petition recorded 30th March, 1857. 

888. Frank CLARKE HILLs, Deptford, Kent, “Improvements in manufac- 
turing gas, and in apparatus connected therewith.” — Petition recorded 31st 
March, 1857. 

900. Joun LEsLIF, Glasgow, treatment of wash 
waters containing soap oils sap F ble matters, for the 
obtainment of products therefrom.”—A communication.— Petition recorded 
Ist April, 1857. 

929. Davip Joy, Leeds, Yorkshire, ‘‘ Improvements in steam engines.” — 
Petition recorded 1st April, 1857. 

1051. Joun Rusery, Birmingham, “ Impr 
umbrella and parasol ribs.” 

1059, ALFRED VINCENT Newton, Chancery-lane, London, “Improvements 
in carding engines,”—A communication —Pctitions recorded 14th April, 

te 

1091. GaprigL ArTuur, Linares, Spain, “Improvements in the manufac- 
ture or production of bricks, tiles, and other articles of earthenware.”— 
Petition recorded 17th April, 1857. 

1109. Wittiam THomson, Dalkeith Gardens, Midlothian, “Improvements 
in stoves or heating apparatus.”—Petition recorded 20th April, 1857. 

1125. Danie. CoLLapon, Rue de la Victoire, Paris, “ Improvements in means 
and machinery for boring and cutting stone, earth, and other like sub- 
stances, and for ventilating the places where such machinery is em- 


loyed,”—Jetition recorded 21st April, 1857, 
ploy pri, 
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And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the ce of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 


List of Specifications published during th 
’ Tot May, 1857. ajempleeniemeee 


2191, 10d.; 2203, 1s.; 2206, 4d. ; 2216, 1s. 1d.; 2219, 4d.; 2220, 4d. ; 

2224, 7d. ; 2225, Od. ; 2227, 10d. ; 2230, 7d.; 2281, 7d. ; 2232, 3d. ; 2283, 3d.; 
2237, Gd. ; 2241, Sd. ; 2242, 7d. ; 2244, Qs. Od. ; 2245, 3d. ; 2246, Sd. ; 2247, 
3d. ; 2248, 3d. ; 2249, 4d. ; 2251, 3d. ; 2252, 10d, ; 2253, 3d. ; 2254, 4d. ; 2255, 
3d. ; 2256, 4d. ; 2257, 1s. Qd.; 2258, 3d.; 2259, 10d. ; 2262, 3d. ; 2263, 8d. : 
2265, 11d.; 2267, 4d. ; 2269, 10d. ; 2270, 3d. ; 2277, 3d.; 2280, 4d. ; 2286, 
3d. ; 2289, 4d.; 2290, dd. ; 2994, 2s: 1d.;'2296, 10d. 2207, Sd. : 2209, 3d. ¢ 
2301, 3d. ; 2303, 3d. ; 2330, 3d. ; 2404, Is, 4d. 
* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, ein ead Fittings, 

2388. ALFRED VixcENT NEwron, Chancery-lane, London, “‘ A new gaseous 
liquid to be used in generating motive power.”—A communication.— 
Dated 11th October, 1856, 

The object of this invention is to produce a liquid compound that will 
facilitate the d ion of the carbonic acid gas, render the vessels 
in which it is contained impervious to it, and at the same time act as a 
lubricator to all the parts it comes in contact with, and consists in the 
chemical union of bisulphuret of carbon, oil, and coal tar (stearine and 
elaine) to be used in combination with carbonic acid gas, liquified by 
cold and compression as a motive power. 

2396. CLAUDE EUGENE Mony, Paris, “‘ Transmitting motive power.”—Dated 
13th October, 1856. 

This invention consists in making the motive power act by means of 
intermediary gearing, or two wheels with endless chain on two or more 
toothed pinions on the shaft of which these wheels are fixed, the teeth 
of which pinions take into the teeth with which the outer or inner 
periphery of two or more large wheels are furnished, which large wheels 
serve as fly wheels, and for transmitting the power. The pinions do 
not rest in bearings, and as by the action of the above mentioned chain 
wheels they would rise on the periphery of the said large wheels, they 
are prevented therefrom by a counter weight applied to the shaft of the 
said pinions, whereby consequently they act only for working. These 
large wheels revolve, thereby increasing the action of these latter; the 
result of the invention consequently is, to prop up or sustain two or 
more pinions on the teeth of two or more large wheels, and thus doing 
away with the friction the journals of such pinions would be liable to if 
suspended in the ordinary way by their journals.— Not proceeded with. 

2399. Joun STerHEN, Glasgow, ‘‘ Steam boilers and furnaces.”—Dated 13th 
October, 1856, 

This invention relates to a former one for which British letters 
patent, bearing date on or about the 20th of February, 1856, have been 
granted to David Auld and John Stephen. It consists in the formation 





2477. ALPRED Vincent Newton, Chancery-lane, London, “ Reefing, 





of steam boilers with a narrow water space, division, or pocket, extend- 
ing from the underside of the boiler at the furnace down to and through 
the line of furnace bars, This water space opens at its upper wide end 
into the bottom of the boiler, which has a row of openings in its shell at 
that part to form the communication. The boiler itself 1s set slightly 
out of the horizontal line, the furnace end being somewhat lower than 
the reverse end. Hence the mud and deposit of the water is con- 
tinually directed towards the front or furnace end where it falls from 
the boiler into the narrow bottom of the water space or pocket. The 
part where the deposit accumulates is carried down to a short distance 
below the furnace bars, so that the heat of the fuel cannot act injuriously 
upon the metal of the division space, and burn it where there is no 
water to protect it. The mud or sediment which accumulates in the 
bottom of the water space can be removed by an instrument put in 
either from the interior of the boiler, or through a plug way in the front 
end of the water space. Loose deposit can of course be blown out 
through the plug way by the steam pressure of the boiler. The water 
space, being passed down into the furnace in the centre thereof, forms 
the means of dividing the furnace into two equal parts, so that the sec- 
tions can thus be fired alternately, Although this invention applies 
peculiarly to the combined external and internal furnace boiler pre- 
viously patented by David Auld and John Stephen, it is obvious that it is 
suitable for ordinary boilers as well, the grate bars being either flat or 
curved to the curvature of the boiler. 


CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

2419. Epwarp Towns, Islington, London, “ Screw propelling.”—Dated 17th 
October, 1856. 

In the improved form of propeller the outer ends of the blades are 
bent at an angle to the plane of the blade, The patentee does not con- 
fine himself to any specific angle, but prefers the bent part to be at a 
right angle to the lower portion. 

2440. WILLIAM PALMER, jun., Sutton-street, Clerkenwell, London, ‘ Roof 
candle lamps for railway and other carriages.”—Dated 17th October, 1856. 

In the improved lamps the air to support combustion of the candle is 
caused to pass downwards at the outside of the lower part of the glass 
chimney, and inside a cylindrical gallery or glass holder, the glass 
chimney being supported near the bottom of the cylindrical holder by 
projections at intervals. The upper part of the glass chimney passes 
through a reflector or disc, the opening through which fits as closely as 
may be around the chimney, Above the reflector or disc is formed a 
cylindrical or other shaped chamber, closed at top, and of large diameter 
as compared with the diameter of the chimney, into which chamber the 
products of combustion flow from the chimney, and they are allowed to 
escape by a hole or holes on each side of the chamber, The hole or 
holes for the escape being of less area than the space below the chimney 
to admit air to support combustion. 

2443. Leon Josern Pomme DE Minmmonnr, Paris, ‘ Reducing the friction o 
axles and axle trees of carriages on railways.”— Dated 18th October, 1856, 

This invention consists in mounting saddlewise in axle boxes two 
friction rollers, which are shaped to correspond with the journal of the 
axle; and in a method of lubricating the axes of the rollers and the 
journal itself. Bearings are provided in the axle boxes for the axes of 
the two saddle friction rollers, which rollers take the bearing of the 
journal of the axle, and thus is substituted rolling for sliding friction. 
To each side of the journal is affixed a ring to which is connected a band 
or covering of some suitable flexible material. This material dips in an 
oil reservoir in the bottom of the axle box, and being carried round with 
the axle, keeps up a continuous lubrication to the axes of the friction 
rollers and to the journal of the axle. 

2445. Josern Groner, Paris, ‘‘ Crane.”—Dated 18th October, 1856. 

This invention consists in an improved construction of moveable 
crane in which the body to be raised is counterbalanced and its weigh 
ascertained. The crane post, which is supported in a vertical position 
on the centre of a travelling platform by four or more diagonal iron 
stays, works on a pivot, so as to turn in any position, The platform may 
be provided with wheels for travelling on a road, tramway, or railroad, 
To the crane post is firmly fixed the jib, which extends beyond the post 
to partly support, by means of a strong stay, an inclined traversing 
frame or way, upon which traverses a truck or carriage with wheels 
formed with flanges. Upon this truck is placed a weight of any kind, and 
is made to traverse the frame to counterbalance the body to be raised by 
means of a chain fixed at each end to the truck, which chain passes around 
suitable pulleys and over a barrel furnished with a winch handle, for the 
purpose of placing the counterweight at the required distance. The 
truck or carriage is provided with an index to indicate on a gi 
scale on the traversing frame the amount of weight raised by the crane, 
The jib and traversing frame are strengthened and supported by suitable 
stays. ‘Two of these stays are fixed to the crane post to support a raised 
platform for the men to stand upon. This platform is extended by a part 
furnished with ahinge. The crane is worked by means of two levers on 
an axis provided with suitable gearing. On another axis is fixed a barrel 
around which winds the chain passing to the jib pulley. At the end of 
the chain are suitable hooks to suspend the goods to be lifted. To the 
axis of the barrel are fixed ratchet wheels provided with suitable pawils, 
and to the lower axis is fixed a break put in action by a lever. 

2449. CoanLes Humrrey, Camberwell, Surrey, ‘‘ Manufacture of grease for 
lubricating railway axles and other machinery.”—Dated 18th October, 
1856. 


pe 





This invention consists in making grease for lubricating purposes by 
combining silica in the form of silicate of soda or other alkali with the 
fatty and oily matters used in the manufacture of such grease, thus 
obtaining a compound with the requisite degree of infusibility without 
injuring its lubricating property. 

2457. Joun Tuomas Forster, Wandsworth-road, “Symbols used in signal- 
ling.”"—Dated 20th October, 1856. 

This invention consists in making conspicuously the character by 
which each particular flag is or may be known on those flags, so that it 
may be seen from the deck of the ship or other position from which the 
signal is hoisted or made, In the same way the characters by which 
any symbols other than flags are known in the code of signals may be 
marked conspicuously thereon for a like purpose. It is not intended 
that the characters on the flags should be visible to the ship to which the 
signals are made, but at close distances, which may be the case, and 
which will facilitate the reading of the communication. 

2462. Henry Deacon, Chelsea, “‘ Suspending carriage bodies,”—Dated 20th 
October, 1856. 

In place of using an ordinary perch, two side bars or braces are 
employed, one on either side of the carriage, and such bars or braces are 
curved or bent so as to descend between the fore and hind wheels suffi- 
ciently to have a step formed or affixed to each of them, and it is pre- 
ferred that the wings should also be fixed to such side bars or braces. 
The hinder ends of these bars or braces are affixed directly to the hinder 
axle, or by preference to a bar or frame which has springs between it 
and the hinder axle. The back of the body is suspended by means of 
two C springs affixed to the hinder ends of the side bars or braces, or to 
the bar or frame which connects them, The fore ends of the two bars 
or brates are each fixed to a horizontal bar, by preference of wood, 
which is supported by two half elliptical springs placed back to back, and 
secured to a frame which turns on the pin of the locking motion. The 
front of the body of the carriage is suspended to two C springs, 
the lower ends of which are attached to the bars which are fixed 
to the fore ends of the side bars or braces, and the C springs 
rest on the central parts of the elliptical springs. The central 
parts of the elliptical springs and the C springs (on each side) are 
retained in position by uprights fixed to the frame carried by the lock- 
ing motion, It may be remarked that the mode of arranging and com- 
bining the fore springs and frame on the locking motion may be used 


with advantage without the C springs and without the side bars or 
braces. 


, furling 
and unfurling of sails.”—A communication,—Dated 21st October, 1856, 


This invention relates to the reefing, furling, and of sails 


upon an extra yard, by means of raising and lowering the upper yard, 
the object being to avoid the necesity for going up to the topsail 
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the purpose of reefing and furling the sails. The extra yard is placed 
about midway between the upper and lower yards, and it is composed of 
two pieces or sections, so arranged that the sail may pass between them. 
Connected with the double yard are certain devices which so operate 
that the sail is reefed and furled in two directions from the middle. 


Cass 3.—FABRICS. 


Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, Sc. 

2446. Jacques Fer1x Desnayes, Paris, ‘‘ Machinery for dyeing silk, cotton 
or wool in hanks or skeins, or woven fabries.”—Dated 18th October, 1856, 

This invention has for its object, First, to economise or reduce the 
hand labour required in dyeing textile materials while in the vats. 
Secondly, to give to each yarn or staple, and consequently to every hank 
of textile material, the same degree of colouring and the same shade— 
that is to say, the same amount of colour or dyeing. ‘Thirdly, to econo- 
mise the colouring matter used, by collecting by a simple means, in the 
same apparatus, the excess of dyeing liquids carried away by the hanks 
when withdrawn from the dye vats. Fourthly, to avoid any alteration 
whatever in the fibres of the textile material forming the hank in the 
operation of withdrawing the colouring liquid, which is obtained by 
means of a single apparatus of Jess cost than the apparatus heretofore 
used for extracting the excess of colouring liquid from the hanks of 
textile material. Fifthly, to enable any person whatever to perform the 
operation of dyeing hanks or skeins, and to obtain with certainty all the 
most delicate tints or shades of colours hitherto the most difficult to pro- 
duce, it being only a question (with the improved apparatus) of mecha- 
nical manipulation or handling, which is directed and ruled at will. 
The invention cannot be described without reference to the drawings. 
2447. Henry Brown, Halifax, Yorkshire, “ Spinning worsted.”—Dated 
18th October, 1556. 

This invention consists of employing flyers when spinning worsted 
yarn with hollow limbs, in order to enclose the fibres, and thus to retain 
the fibres from the action or pressure of the atmosphere, by which the 
ends of the fibres will be kept from flying off by the centrifugal force 
and the pressure of the atmosphere.—Not proceeded with, 

2450. Josgru Harnrison, Blackburn, Lancashire, “ Improvements in machi- 
nery for warping yarns, part of which improvements are applicable to 
cree)s used for other purposes.”’—Dated 20th October, 1856. 

Firstly this invention relates to those creels in which the axis of the 
bobbins are placed in a horizontal position, such creels being used in 
connexion with machinery for warping and for other purposes, the 
object of the invention being to provide against wear and reduce the 
friction on the bearings on which the axis of the bobbins rest. And 
the invention consists in lining or bushing those parts of the rails or 
bars on which the bearings are usually formed with metal, glass, or porce- 
lain. Secondly, the invention relates to beam-warping machines, and 
consists in the application of the elastic force of india-rubber or other 
springs to give increased pressure of the beam upon which the yarn is 
wound, or to the cylinder which rotates it, and thus increase the adhe- 
sion between the two. Thirdly, the use of india-rubber or other springs 
for the purpose and in the manner described under the second division 
of the invention, 

2465. Henry Tompson, Great Harwood, and Tuomas Curtis, Blackburn, 
Lancashire, ‘‘ Manufacture of healds or heddles.”—Dated 21st October, 


56. 

This invention consists in manufacturing healds or heddles of wire, 
or thin plates or pieces of metal through which eyes or holes are formed 
for the warp threads to pass. ‘These wires or thin plates or pieces of 
metal are secured above between two plates, the lower one of which has 
notches to receive the hooked end of the wires or thin plates or pieces 
of metal, the lower ends of which fit loosely between two plates, or in a 
groove in a single plate ; by this arrangement the lower ends of the wires 
or thin plates or pieces of metal are free to move laterally when drawing 
in the warps, or for pieceing an end, or for other purposes, The plates 
for supporting the wires or thin plates or pieces of metal are connected 
by end pieces so as to unite the whole heald or heddle together.— Not 
proceeded with, 

467, GroxrGr Brain, Leicester, “ Manufacture of loop fabrics.” —Dated 21st 
October, 1856. 

These improvements relate to the production of a peculiar description 
of looped fabrics by means of two distinct sets of looping threads, one 
set acting mainly to form one surface of the fabric, whilst the other goes 
mainly to form the other surface of the fabric, and whereby two sets of 
ribs or loop whales are formed back to back, by each set of threads alter- 
nately crossing the other to form, by their looping together, the ribs or 
loop whales of the opposite surface of the fabric. The patentee states 
that he is aware that it is not new to produce loop fabrics with similar 
ribs or whales on both sides thereof, but such rib or whales are not 
back to back, which constitutes one of the peculiarities of the fabric 
according to his improvements. India-rubber or other matters, as lon- 
gitudinal threads or strands, are introduced to be enclosed by the several 
threads, and between pairs of the double or compound loop whales or 
ribs. Also the improvements relate to the double and peculiar inter- 
sections of the threads passing from one compound loop whale to 
another, whereby great regularity and precision are imparted; to the 
successive layers of threads which conceal the longitudinal threads or 
strands. Also the improvements relate to the employment in the pro- 
duction of such fabric and variations thereof of two “machines” or 
separate sets of guides and guide bars each acting with a set of needles 
and a presser. 

2468, Purzre Arwanp le Comte de Fontarnmoreav, Paris, “ Knitting 
loom.”—A communication.—Dated 21st October, 1856, 

This invention consists in the construction of a rectilinear knitting 
loom for stockings and other articles, in which loom almost all the 
mechanism of the circular plate loom is employed. The invention 
cannot be described without drawings. 

2480. Goprrry Examen, Manchester, “ Apparatus for the finishing and treat- 
ment of yarns or threads,”"— Dated 22nd October, 1856, 

This invention consists, First, in the novel application, employment, 
or use of an uneven or roughened surface or surfaces for the purpose of 
imparting friction to the yarn or thread during the processes of polishing 
and finishing. The frictional surfaces so applicd may be either used as 
rollers, cylinders, or rods, or bars, or in any other convenient form, and 
may be composed of either wood, glass, metal, earthenware, stone, or any 
other suitable materials, The improvements consist, Secondly, in the 
novel application, employment, or use of rollers, or cylinders, or other 
convenient apparatus, having grooved, fluted, or corrugated surfaces in 
the direction of their length, for the purpose of passing the polished or 
finished yarns or threads through or between them, in order to brea : or 
subdue the harshness of the size or stiffening materia) and thereby to 
give or impart a softness of feeling or touch to the yarn or thread, 


Ciass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, Se. 

2495. Epwin ALLAN AtuAwes, Blackfriars-road, Surrey, ‘* Forks for forking 
land "—Dated 28rd October, 1856, 

In place of arranging the two external tines in the same plane in a line 
with the central ones, the central tines are set forward, and the two 
outward tines are ina plane behind the plane in which the central tines 














THE ENGINEER, 


bricks and other articles of clay and brick earth, or of the like materials.” 


—Dated 23rd October, 1856. 
This invention cannot be described without reference to the drawings. 
2494. LEONARD ALEXANDER Desacuy, Great Marlborough-street, ‘ Produc- 
ing architectural mouldings, ornaments, and other works of art formed 
with surfaces of plaster or cement.”— Dated 23rd October, 1856. 

The plaster or cement, in a sufficiently fluid state, is applied to the 
interior surface of the mould, so as to produce a thin coating therein, 
and whilst the plaster or cement is still plastic or moist, a coating of one 
or more pieces of canvas or suitable woven fabric is applied to the 
interior surface of the plaster or cement, so as to adhere thereto, size, 
glue, or oil being used to aid the adhesion of the canvas or woven fabric 
to the plaster or cement when required. To facilitate the fixing of such 
mould surfaces or other surfaces, wires are, when required, laid into and 
retained between the two or more layers of canvas or woven fabric. 

2500. WiLL1AM Wooprorp, Taunton, Somerstshire, ‘‘ Cure of smoky chim- 
neys.”— Dated 24th October, 1856. 

This invention consists in forming apertures in the sides of a chimney 
near the top, or in the sides of a cowl placed on the top of a chimney 
(the top of the chimney or cowl being closed), and in placing in each of 
the said apertures a three-leaved vane turning upon a vertical spindle 
or axis, one leaf of each vane projecting outwards from the face of the 
chimney or cowl, and the other two leaves being situated within the 


chimney or cowl. 
CLass 6.—FIRE-ARMS.—None. 


Cass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2488. Jonny Macponatp, Henry-street, Upper Kennington-lane, Vauxhall, 
** Regulating the supply of oil or other liquids, applicable to lamps, gas 
meters, and other useful purposes.”— Dated 23rd October, 1856. 

A description of this invention would not be clearly intelligible with- 
out reference to the drawing, and this is so roughly executed that 
reference to it would not be agreeable. 

2489, NenEMIAH Broven, Birmingham, ‘‘ Dress fastenings.”—Dated 23rd 
October, 1856. 

This invention cannot be described without reference to the drawings. 

2491. THEOPHILUS Hoxrex, South-square, Gray’s-inn, London, ‘ Fastening 
buttons and other similar articles on to garments and other things.”— 
Dated 23rd October, 1856. 

These improvements relate to means of attachment in substitution of 
sewing, and consist in the employment of a double catch capable of 
piercing the garment or other thing, and then by passing into or through 
parts of the button to attach itself thereto to hold it. 

2499, RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ An improved 
oil for burning in lamps, and an improved burner and chimney.”— A com- 
munication.— Dated 24th October, 1856. 

The base of this improved oil is tixed oil of resin, which oil has never 
been burnt with success, on account of the great quantity of black smoke 
given off from it, containing about 92 per cent. of carbon ; but by mixing 
with it, in greater or less quantities, some one or more of the various 
white vegetable or animal oils, an oil is obtained not only capable of 
being burnt, but of giving greater light than that obtained from using any 
of the animal or vegetable oils alone. This improved oil, which the 
inventor calls elapolle, may be consumed in moderator, carcel, or other 
wicked oil lamps; but as the wick would be too quickly carbonised, it is 
necessary to adapt to them the following improved burner. The im- 
proved burner is composed of three tubes. ‘The inner tube is hollow 
through the centre as usual, andthe wick surrounds it. Outside the 
wick is another tube concentric with the wick tube, but not carried so 
far upwards, The height of this last named tube must be that to which 
the oil will rise, and so much as is not consumed falls over outside of it 
into the reservoir in the usual manner. Outside of this second there is a 
third tube, open at bottom, with a turned over or detiecting edge at top, 
and extending upwards, close to, but under the level at which the wick 
stands while the lamp is alight. For convenience this outer air tube 
may be made in two parts which fit into one another. This burner will 
be found adapted to the burning of all oils containing large quantities of 
earbon, The lamp, or burner chimney, is at bottom of such circum- 
ference so as to fit into the holder ; it then bulges or swells considerably, 
in order to form a hot air chamber round the flame, is brought inwards, 
and narrowed to a circle about the circumference of the wick, from 
which it is again taken outwards and continued upwards to form a tube 
of about the same circumference as at the bottom where it entered the 
holder.— Not proceeded with, 


2511. See Class 8. —_—- 
Cass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, §¢. 
2488. See Class 7. 
2511. Grorek Henry Bacnnorrxer, Upper Montague-street, London, 
ae shades for gas and other artificial lights.”—Dated 25th October, 
soo, 
This invention relates, First, to those globes or shades placed over 
gas and other artificial lights which are usually ground or otherwise 
ornamented, and it consists in forming the shade with the opening for 
the introduction of the gas pipe at the side so that the pipe enters ina 
horizontal direction, The air to sustain combustion is admitted at the 
side where the pipe enters, or a supply may be admitted by a small hole 
in the bottom of the shade. The glass shade is also supported from the 
side, and is therefore without any obstruction to the transmission of the 
light through the bottom of the shade, which may be quite closed, and 
of a plain or ornamental character as required. The patentee some- 
times constructs these glass shades with the lower part formed to deflect 
the rays of light in the manner of a lens or lenses. The upper part of 
these shades are open as usual, The Second part of the invention relates 
to shades for night lights or otker lights. It consists in placing the 
lights within two glasses as follows: first a short glass shade or chimney 
supported from the bottom in a gallery or holder, having small perfora- 
tions for the admission of air; the second and large glass shade encloses 
the inner one, which outer shade is closed at the upper part, but is 
furnished with perforations in its holder or gallery for the escape of the 
hot and vitiated air at the bottom. The air therefore passes first up 
within the inner glass to supply combustion, and, escaping into the dome 
of the outer glass, is conducted down and out of the lower part thereof, 
thus preventing the possibility of anything catching tire from lights so 
enclosed. 


CLass 9.—ELECTRICITY. 
Inciuding Electrical, Maqnetical, and Electro-Magnetical Apparatus, 
Electric Telegraphs, Galvanic Batteries, &c. 
2483. CuarLtes WeientTMaN Harrison, Woolwich, ‘ Insulation and protec- 
tion of electric conductors.” — Dated 23rd October, 1856. 

These improvements consist in insulating the conducting medium by 
covering it with alternate layers of gutta percha, or a compound thereof, 
and a fibrous material. Another mode by which the inventor insulates 
the conducting medium is, by laying or winding around it separate 
coverings of gutta percha and caoutchouc, cloth, or felt, and causing the 
successive layers to unite or adhere together by means of a suitable heat 
and compression, He likewise insulates or covers one conducting 
medium by winding another (and by preference a smaller one) conduct- 





2403. R. A. Brooman, Fleet-street, 


2409. JAMES 





2410. 


Cuass 10,—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
London, “ Improvements in the 
method of, and composition for, splitting or rending rock, stone, and 
earth.”—A communication from Messrs. Murtineddu and Co., Marseilles, 
—Dated 14th October, 1856. 

This invention consists in splitting or rending rock, stone, and earth, 
by the introduction into cavities or holes made therein of a composition, 
of sulphur, saltpetre, sea-salt, sawdust, and dung, which, on being ignited, 
rapidly developes considerable heat, and so splits or rends the rock, stone 
or earth, as to allow of a ready removal of the broken or separated 
parts. The inventors add treacle or other like matter to the composi- 
tion to make it cohere. Some of the before-mentioned ingredients may 
be dispensed with, or materials possessing analogous properties substi- 
tuted. The manner in which the composition is formed is as foliows :— 
Take of sulphur 100 parts, of saltpetre 100 parts, sawdust 50 parts, 
horse dung 50 parts, and sea salt 10 parts. Dissolve under heat the 
saltpetre and the salt in water; and, during the melting, to every 100 
parts of saltpetre and 10 of salt, add 4 of treacle, and, when thoroughly 
melted, throw, by means of a shovel or otherwise, upon the other matters 
above named: stir and mix the whole thoroughly, and dry by exposure 
to the sun, or to gentle artificial heat. This composition does not 
cause explosion upwards as with gunpowder, but simply splits and rends 
the mass acted upon, and is therefore particularly valuable in mines, and 
in clearing away for the foundations of buildings, &c. 


2404. Thomas SToKEs Cressy, High-street, Homerton, London, ‘‘ Machinery 


for cutting, hollowing, and backing staves.”— Dated 14th October, 1856. 

According to this invention the wood for a stave is placed and securely 
held on a suitable carriage or bed, which is moved past a circular saw. 
The carriage has affixed to it a suitable templet, which, pressing against 
the end of the saw spindle or axis, moves the circular saw progressively 
as the cut takes place. The spindle or axis of the circular saw is 
capable of sliding endwise, and is pressed outwards by a spring, so that 
its end may constantly come against the templet on the carriage on 
which the wood to be cut is held. The carriage is guided by horizontal 
wheels at the front and back, which press against ledges or projections 
at the front and back of the fixed table or bench on which the carriage 
is moved. In hollowing and backing staves a rotary barrel of a square 
section is employed, having a cutter affixed by preference at each of its 
four sides, On either side of this barrel, and parallel with it, are sup- 
porting rollers, the bearings of the axes of which are constantly pressed 
upwards by springs. Above each of the two supporting rollers is a 
pressing cylinder grooved on its surface ; these cylinders receive rotary 
motion, and move forward the stave to be hollewed or backed according 
to the form of cutters for the tune used. There is also another pressing 
cylinder above the rotating barrel with cutters for holding the wood 
down to the cutters. The three pressing cylinders and the supporting 
rollers are carried by a lever, which is prevented descending too low by 
fixed stops, and the position to which the lever is allowed to descend is 
governed by a cam surface which acts on a roller or truck on the end of 
a connecting rod attached to the lever before mentioned. 
3uRROWS, Wigan, Lancashire, ‘‘ Apparatus employed in wind- 
ing coals or other minerals from mines, which said improvement is also 
applicable for other similar purposes.”—Dated 15th October, 1850. 

This invention relates to a novel method of counter-balancing or com- 
pensating for the weight of the rope, band, chain, &c., employed when 
winding coals and other minerals from mines, and consists of an improved 
arrangement of the apparatus wherein, by the application and use of an 
extra rope or chain, or other equivalent counterpoise attached to each 
cage, such effect is obtained. The extra chain, &c., may either hang 
from each cage singly or detached, and coil upon the bottom of the shaft, 
or it may be united and attached to both cages, passing under a guide or 
tension pulley below, and thus forming as it were an endless band. 
Benyett Jouns Hrywoop, Hawley-road, Camden-town, London, 
‘* Valves for inflating air-tight bags, cushions, and other similar articles, 
and for drawing off liquids.” —Dated 15th October, 1856, 

Into the mouth of the bag or other article a socket is fitted having a 
screw on its interior. In the centre of the bottom of this socket is a 
hole, and round the hole a conical enlargement which fits into a similar 
depression in the plug which screws into the socket, and round this 
conical depression in the plug a series of holes are bored in an inclined 
direction, so as to lead into a single hole in the top of the plug. When 
it is wished to inflate the bag the plug is turned round, so as to raise it 
from the cone at the bottom of the socket, and air is (by the mouth or 
otherwise) forced into the hole at the top of the plug, and to close the 
communication with the bag the plug is screwed down on to the cone in 
the socket. The valve is in a similar manner applied for drawing off 
liquids. 


2415. AtrrED Tootn, Mincing-lane, London, “An improved process for 


bleaching malt, whereby the colour is rendered more suitable for the 
brewing of pale or bright malt liquors.”— Dated 16th October, 1856. 

This invention consists in the employment of sulphur for the purpose 
of bleaching malt, which is found to perfectly effect that object, im- 
proving the malt both in taste and quality, The mode of applying the 
sulphur is as follows:—So soon as the malt is placed in the drying 
chamber, place within it a suitable iron vessel, containing the sulphur 
in the proportion of 1 oz. sulphur to a quarter of malt. Then burn the 
sulphur, by making the iron vessel red-hot. The sulphur is burnt until 
the whole is consumed, renderingthe malt thereby a very pale colour; 
the sulphur may be repeated if necessary, 


2416. Cart Jonan Lavrentz Lerrvier, Old Broad-street, London, *‘ Ap- 


paratus for the casting of metals.”’—Dated 16th October, 1856. 

The object of this invention is to insure the casting of solid ingots and 
other masses of metal, applicable chiefly to the casting of iron and steel 
as factured under B "s processes, The inventor proposes to 
run the metal into an iron tilting ladle lined with fire clay, which is 
mounted on an axle that forms a hinge for the ladle to turn upon. This 
axle runs through lugs formed near the pouring lip of the ladle. A 
cam or other suitable mechanical equivalent is employed for lifting the 
ladle on its hinge or fulcrum, and pouring the molten metal (after the 
violent ebullition has subsided) into the moulds, When one of a series 
of moulds is filled, the ladle may be slidden laterally on its axle, and 
t opposite an empty mould, and so on repeatedly.— Not 
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proceeded with. 





2418. Cuartes Narotron Witcox, Islington, London, “ Preparation and 


application of certain vegetable matters to be used in toilette soaps, 
pomades, and other like perfumery.”—- Dated 17th October, 1856, 

These improvements consist in first melting soap in the usual manner 
adopted for preparing toilette soaps, and then combining the same with 
a mucilaginous extract of elder flowers, or elder leaves, prepared by 
their undergoing the processes of pickling, boiling, pressing, and grinding 
or levigating; and in applying similar processes to combine the muci- 
laginous extract of elder flowers or elder leaves with other cleaginous 


matters used in perfumery. 


2424. Jang Exizanetu ReeEp, Southgate, Middlesex, ‘‘ A mixture or com- 


pound for the cure of asthma, consumption, and other affections of the 
chest or Jungs.” —Dated 17th October, 185, 

This invention relates to a mixture or compound for the cure of 
coughs, consumptive and asthmatic complaints, and other affections of 
the chest and lungs, and is compounded of the following ingredients— 
namely, vinegar, garlic, honey, brandy, carraway seeds, and sweet fennel 
seeds, 





Emi1Gcration.—The following remarks are taken from a Mel- 


bourne paper :—“ A serious consideration connected with the making 


work, and should this fork be made with five or six tines, then the same 
of the 165 miles of railway is the supply of labour. Last year our 


formed central tines would be arranged in a circular or convex manner ing mediumegpirally round it, one or both of the conductors being 


covered with a fibrous or insulating material. Ue also insulates and 








} 
i in the front. The tines are equidistant from each other, and the central J - i ‘ . lati eM gee sedi: Snr eatadoeinedt >. dion eee f 
4 tines are made longer than the outward tines, and the new form given protects electric conductors, and renders them suitable for telegraphic = i w - = ee a . : »y és ce peor y 1€ The cal of 
Wl to the central tines, ie., the curve at the top of the central tines, answers purposes, especially for laying down under ground in hot or tropical _ y —. “2 . — \< 1e — T sane re colony 
i the double purpose, first, of lifting the soil to the right hand and to the | countries, by surrounding them with a fibrous covering (either om cou _ — ya — : oe a # ea ee 7 7 Be scien —. ot the 
iH left hand in an arched manner, so that the soil will not readily relapse bined or not combined with a non-conducting gum), and then encloses swo ines of Tal ay Re FOGEe. Fs ice part w H can Meet 
bt to its former position, Secondly, the under part of the top of the central | te so-covered medium ina tube or wrapper of lead, And he increases with here, but we must depend on emigration for part. — The 
if tines, on coming in contact with the ground, forms a good leverage when the means of affording protection to electric conductors when contained colony does not at all object to pay high wages, but a deticiency 
vi the fork is in use. | in a metal rope or cable, by passing such rope or cable through a com- | of labour is a serious impediment to progress. The Government has 
Ki position of tar and cement, or lime, or other mixture, which will fill the | proposed to the Legislature to dispense with the services of the Land 
it “ interstices between the outer wires, and set or form a concrete when | and Emigration Commissioners in Park-street, and have a stati at 
Cass 5.—BUILDING. the rope or cable is laid down.—-Not proceeded with. home consisting of one commissioner and seven sub-agents. By such 
means the colony will most likely obtain a class of people more suited 


2540. Tuomas Joun, Pesth, Hungary, ‘Electric telegraph apparatus for ) AIK , M 
writing.”"—Dated 29th October, 1856. to our wants. The commissioners sent out hairdressers, dancing- 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
This invention cannot be described without reference to the drawings, | masters, and every kind of labourer except nayvies.’ 


ments, Glass, J’aint, House Fittings, Warming, Ventilating, &c. 
485. Joun Francis Porter, Park-street, W: i » “ Manufacture of 
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--* PRIGES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extr 





























sizes are cl for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 

45,.d. Dis, 22.4. Dis, 

IRON English Bar and Bolt :— Pp. ct. Swedish, Indian assort- pret 
in Lond sesprin 8150 2} | ments, .... toarriveprtn 15 00 23 

in Wales .. i » 7100, | RusianCCND ,, so we. 
_in Liverpool ... » 8 00 » STEEL, Swedish Keg,nom. ,, 22 00 2} 
eS )Staffordshire Bars ..-; 9 00 iy Cuseebaraten os Ut OU oe 
ES (Sheet, Single, 5525 » 10100 » | Pnsccsececscosce 69 S| am gg 
= vs} BEEBE » 12 00 » | SPELTER, on the spot . 30 0 Onctt 
© |/Hoop....... ters » 10 00 » | ‘Oarrive....... + + o 20 50 
a3 Rod, Round.. Erus » .9 00 w» | ZINC,in Sheets........... » 35 00 1} 
§ |Nail Rod sq.'z SE |, 10 00 » | COPPER, Tile, 1d to Wlbs. ;' 326 00 95 
SHIPPING IRON) 2 = », Tough Cake 126 00 ,, 
Stafford. Bars.|=~S= ,, 9 00 2% | prib 012 
Sheet,Single...) $52 . 10100 » ¢il2, 
Double...) 555 »» 12 00 » 0123, 

Hoop ...-.-00e-[ FES ow 10 00 w» oe Sie . 
Rod,Round ....j; S72 ,, 9 00 » tal oo oe @ 20, 
Nail Rod Square’! > = ,, 9 OO » South American nom. prin 120 06 ,, 
RON, Rails,in Wales.Cash ,, 7 10 0 ett DN caseneveesne 06 gp MT o. 
” » Gmnths.,, 7150 » LEAD, British Pi o 2100 ,, 

in Stafforcshire.. ,, 8 OO » Spanish » & O00 ,, 

Railway Chairs,iuWales ,, 5 00 » . o 8300 . 
inClyde , 5 00 » Geel ..sse0s ss oe 25100 BF 

Pig, No.1, in Olyde.... ,, 3176 » | TIN,English Block,nom... ,,142 00 ,, 
3-5ths No. 1, and 3166 » sar » » 143 00 ,, 
2-Sths No.3..... 9 Refined ,, » 47 00 ,, 

No.1, in Wales. ... 400" Foreign Banca » 147 0 Onett 
No.linTyneandTees ,, 3140 » Straits ........ » 142 00 0 
Ditto Forge..... .... 5, 3 70 » | TINPLATES,CharcoallC.prbx 1190 3 
Staffordshire ForgePig ) Ditto. AX... » 3 50 | 
{all Mine) at the} ,, 5 00 ‘ok IC... » 11340,, 
Works, L. W., nom. 20 o seeseees XX. ww BOO, 
Welsh Forge Pig (alk 400” Do.atNewport,1s.pr. bx.less — _ « 
Mine) at the Port.. Do.at Liverpool, 6d. ,, _ — 
Acadian Pig, Charcoal... ,, 8150 " CANADA, Plates ... .. prin 16 00 2 
Scotch Pig, No.1, in 4100 », QUICKSILVER ....---. prib @ 19 13 





London. ........++ 
RalLs are without alteration—some sales have been effected at £7 10s. per 
ton, less three percent. discount, for cash payment. 
Scotco Pia Inoy.—A slight improvement has taken place, the market 
closes at 76s. Gd. per ton, cash, for mixed numbers, viz., 3-5ths No. I and 
2-5ths No. 3, good merchantable brands, free un board in Glasgow; American 





Moreton Bay 175, Aden 280, Bombay 1,120, cu 860, Bahia 482, Buenos 
Ayres 93}, Pernambuco 100, Rio Janeiro 730, Valparaiso 120, Havana 362, 
Mantanzas 165, Boston 75, Charleston 377, New York 1,296, Newfoundland 
27}, Quebec 761, St. John, 152, Smyrna 296, Trieste 1,651, Venice 110, 
Belfast 120, Dublin 325, Larne 80, Limerick 40, Londonderry 80, Kings- 
town 444, Killybegs 115, New Ross 40, Newry 90, Sligo 140, Waterford 90, 
Wicklow 74, 

Correr.—Bombay 20 tons 4 cs., Rio Janeiro 17 tons 7 c., Valparaiso 6 cs., 
Havana 12 ca, 24 bndis., Boston 70 cs., New York 40 cs,, Ancona 1 cs., Alex- 


| andria 1 es., Galatz 2 tons 12 ¢., Havre 7 cs., Islay 1 ton 2 ¢,, Malta 2 kgs., 


Measina 2 cs., Salonica 10 bxs, 1 ton 16 c., Trieste 1 cs. 

Harpware, packages.—Africa 52, Mauritius 24, Melbourne 310, Sydney 
130, Manilla 87, Batavia 17, Bombay 41, Calcutta 106, Ceylon 36, Madras 19, 
Barbadoes 20, Demerara 3, Havana 49, Jamaica 5, La Union 9, St. Thomas 2, 
La Guyra 12, Santa Martha 25, Vera Cruz 289, Baltimore 40, Boston 36, New 
Orleans 56, New York 89, Philadelphia 184, Portland 1, Halifax 18, Mira- 
michi 157, Montreal 332, Newfoundland 65, Quebec 9, Restigouche 54, Richi- 
bucto 32, St John 226, Arica 81, Bahia 62, Buenos Ayres 43, Coquimbo 17, 
Guatemala 2, Lima 46, Maranham 6, Pernambuco 38, Rio Janeiro 154, Valpa- 
raiso 456, Alexandria 18, Ancona 3, Alicante 3, Barcelona 1, Bilboa 44, Cadiz 
1 box, Corunna 1, Constantinople 59, Dalhousie 2, Corfu 9, Genoa 15, Gibraltar 
10, Havre 3, Leghorn 10, Islay 178, Lisbon 12, Malta 21, Naples 16, Palermo 
1, San Sebastian 39, Santander 96, Smyrna 15, Syra 2, Trieste 21, Venice 1. 
Iros, BAR AND Bout, tons.—Cape Town 12}, Melbourne 209) and 15 hhds, 
Bombay 615}, Calcutta 83, Maniila 112}, Maranham 63, Valparaiso 179}, Ba- 
hia 3, Buenos Ayres 202}, Guatemala 10, Lima 5, Monte Video 27}, Rio Ja- 
neiro 30}, Pernambuco }. Vera Cruz 59}, Belize }, Demerara 144, Havana 13}, 
La Union }, Baltimore 135, Boston 207, New Orleans 26 New York 1050, 
Philadelphia 3423, Halifax 10, Miramichi 243, Montreal 134}, Quebec 4, Res- 
tigouchi 1, St. John 215, Alexandria 124, Bordeaux 85}, Constantinople 63, 
Coringa 4}, Dalhousie 24, Galatz 143, Genoa 1263, Havre 81, Leghorn 6, Lis- 
bon 4, Malta 70, Nantes 85, Trieste 19}. 

Inox, Castings, tons.—Melbourne 8 tons 8 ¢., Bahia 1 ton 13¢., Arica 1 
ton 13 ¢., Buenos Ayres] ton 8 c., Lima 2 tons o c., Valparaiso 1 ton 7 ¢., 
Barbadoes 8 c., Montreal 33 tons 13 ¢., Restigouche 3 tons 11 ¢., Alexandria 
21, Elsinore 1}, Santander 2 c. 

Inox, Hoop, tons,—Cape Town 15}, Melbourne 8}, Bombay 2}, Calcutta 
10, Manilla 25, Bahia 16, Pernambuco 64, Rio Janeiro 3, Valparaiso 2 c., 
Vera Cru Boston 50, New Orleans 4, New York 10]}, Philidelphia 44}, 
Montreal , St. John $, Alexandria 12}, Barcelona 9}, Cadiz 12}, Galatz 14, 
Genoa 73, Gibraltar 23, Havre 23}, Lisbon 10}, Malta 6, Naples 1, 
Santander 4. 








brands from 79s. to 82s. per ton, The shipments for the week ending the 5th 
instant were 13,500 tons, against 11,300 tons the corresponding date last 


ear. 

* SPELTER has advanced to £30 per ton, buyers, on the spot, and to arrive, 
£30 5s. The stock on the 30th April was about 950 tons, against 2,600 tons, 
same date last year. 

Correr is steady at the reduction, and a good business doing. 

Leap is very firm at our quotations. 

Tix.—Banca and Straits are dull of sale, the former is quoted at £147, and 
the latter at £142 per ton, sellers. 

Tin PLATEs are in moderate request. 

MOATE and CO., Brokers, 65, Old Broad-street. 
London, 8th May, 1857. 


TIMBER. 


























1856. 1857. 1856. 1857. 
perload— £ 8. # 5. & 4% erlond—#£ 8, £ 8% £ &, 8, 
Teak...+. seeeeee-2l 013 0.. 0 © 0 0) 3t,John,whitesprucelé 0 18 10..17 019 0 
Quebec,red pine... 4 0 419.. 0 0 0 © Yel. pine, per reduced C. 
yellowpine. 4 0 4 5.. 315 4 © Canada,Isiquality. 17 0 18 19..17 10 20 0 
8t. John’s, N.B.,yel.5 10 610..5 0 6 @ 2nd ditto ..1) 10 12 19..12 013 0 
Quebec, oak ,white.. 6 7 0..7 © 7 1) Archangel,yellow..16 0 
birch...... 4 5 0.. 6 0 O O St. Petersburg, yel..13 0 
elm ....... 5 6 0.. 610 7 ©) Finland 1 
Dantzic,oak ....... 6 7% 7 0 8 ©. Memei. 
fir .. +» 3 5 4 6..0 0 © 0 Gothenburg,yellow 
> 410... 310 410 white.10 ly 
46... 0 © 0 © Gefle,vellow,]4ft..21 U0 
% 7. 215 217 Christiania,per C.12 ft. by % 
80.609 0 yellow ..22 0 0 30 0 
yl pine 70.508 0 white .. 2 026 0 
Lathwood, Pntsc.fm. ‘ 10 0..12 @ 6 ©! Deck Plank, Dntz. 0 11¢ 
emel .. 8 9 0..10 O11 6 per 40 ft.3 
St.Peters}1 012 0. 0 0 O © Staves,perstanda 
Quebec 4f.0 0 0 0..5 0 6 O Quebec,pipe. 090 6 
Deals, per C.12 ft. by 3 by 9 in. punc 20 0 2 025 0 
Quebec,whitespruce]7 0 20 ©..18 092 © | Baltic,crown pipe. 10 0 01400 





red pive....18 0 20 0,.,17 21 


IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 

Iurorts, April 28.—62 casks blacklead, by Elmenhorst and Co., from 
Nambuargh ; 62 kegs steel, by Hoare and Co,, from Sweden ; 100 slabs tin, 
by Enthoven and Son, from Holland; 100 ditto, by G. Bateman, from ditto ; 
1 package iron, by London Dock Company, from Adelaide. 

April 29 .—1,666 bars iron, by Dickson Brothers, from Sweden, 

April 30.—2,838 bars iron, by F, Huth and Co., from Sweden; 17 casks 
manganese ore, by Nichol and Co., from Holland; 2 cases rolled zinc, by J. 
Harris, from Belgium. 

May 1.—5 casks old copper, by Grenfell and Sons, from Holland; 4,522 
bars iron, by Tottie and Sons, from Sweden ; 50 casks blacklead, by Gray 
and Co., trom Prussia. 

May 2.—3 cases bronzed and lacquered metal, by J. M. Farina, from 
Hamburgh. 

May 4.—SS8 kegs stee', by Hoare and Co., from Sweden ; 400 slabs tin, by 
N. Brebaart, from Holland; 72 cases rolled zine, by J. Harris, from Belgium ; 
4 cases ditto, by ditto, from Jersey. 








Exports, April 29.—i2 cases quicksilver, by Phillips, Graves, and Co., to 
Bremen ; 25 tons steel, by James and Co., to Calcutta; 1] case hardware, by 
Martin and Co., to the Cape of Good Hope; 6 cases tin, by French and Co., 
to Gibraltar; 25 tons bar iron, by Fachiri and Sons, to Patras; 144 cases 
crude antimony, by J. Harris, to St. Petersburg; 4 tons zidc, by H. J. Day, 
to Rangoon ; 137 oz. silver plate, by F. Pratt, to Ceylon; 129 oz. ditto, by Rt. 
Escombe, to Douglas, Isle of Man; 1,004 oz. do., by ditto, to St. Petersburg ; 
238 oz. ditto, by ditto, to Smyrna. 

April 30.—50 tons iron, by G. Pinkerton, to Bombay ; 32 tons ditto, by 
Mackay and Co., to ditto ; 87 cases quicksilver, by J. B. V. Gansewinke!, tu 
Boulogne ; 100 oz. bar gold and 600 oz. silver coin, by Samuel and Co., to 
ditto; 24 cases copper wire, by Kohler and Son, to Calcutta; 1,852 Ib. 
quicksilver, by J. W. Fisher, to Hamburgh ; 350 lb. ditto, by Drouhet and 
Co,, to Madras; 45 cases plumbago, by J. Harris, to St. Petersburg; 4 tons 
blacklead, by J. W. Fisher, to ditto ; 69 oz. silver plate, by R. Escombe, to 
Calcutta; 46 oz. ditto, by ditto, to Gibraltar; 32 oz. ditto, by F. Gregory, to 
Montreal ; 34 oz. ditt, by ditto, to St. John’s, New Brunswick. 

May 1.—96 tonsa steel, by James and Co., to Bombay; 4 tons zine, by J. 
Harris, to Buenos Ayres ; 78 cases quicksilver, by C. H. Olivier, to Boulogne ; 
4 tons copper, by H. Grey, to Sydney ; 120 oz. silver plate, by G. Taylor, to 
the Cape of Good Hope ; 126 oz. ditto, by H. Holland, to Hamburgh. 

May 2.—232 cases blacklead, by J. Harris, to Antwerp; 9 tons zinc, by 
ditto, to Buenos Ayres; 914 lb. quicksilver, by French and Co., to Madras; 
10 tons spelter, by James and Co., to New York ; 203 cases manganese ore, 
by J. Harbottle, to St. Petersburg ; 318 oz. silver plate, by R. Escombe, to 
Barbadoes: 120 oz. ditto, by ditto, to Demerara; 58 oz ditto, by R. T. 
Alston, to Esquimaux Bay. 

May 4.—240 cases iron, by W. Newcomb, to Mogadore, 699 oz. silver plate, 
by J, Thredder, to Bombay ; 21 02. ditto, by G. W. Wheatley, to ditto; 193 
oz, ditto, by R. Escombe, to Copenhagen ; 50 cases nails, by J. F. Wright, 
to Maaritius, 

May 5.—124 tons iron, by Thornton ard Co., to Batavia; 88 cases stee) 16] 
tons iron, by James and Co,, to Bombay ; 121 cases tin, by R. Gray, to Genoa; 
£3,859 in gold, by Phillips, Graves, and Co., to Hamburgh ; 800 oz. silver 100 
oz, gold coin, by Samuel and Co., to Hamburgh ; 2 tons spelter 50 cases steel, 
by Drouhet and Co., to Madras; 138 oz. silver plate, by A. Haward, to Ber- 
muda; 69 oz. ditto, by R. Escombe. to Calcutta. 


ACTUAL ExPoRTs FOR THE WERK ENDING THURSDAY LAST, INCLUSIVR.— 
3 cases blacklead to Copenhagen, 244 cases plumbago to Rotterdam, 90 ditto 
sheet zinc to Halifax, 30,032 ib. quicksilver to Boulogne, 3,920 ditto to St. 
Petersburg. 1,852 ditto to Hamburgh, 1,344 ditto to Bremen, 9,000 oz. gold 
coin to Boulogne, £4,000 worth or 2,757 oz. ditto to Hamburgh, 200 oz, bar 
gold to Boulogne, 1,200 oz. silver coin to ditto, 4,500 ditto to Hamburgh, 





Mapras, March 27. 

Anchors 10 to 12 rupees per ewt., unsaleable. Chain cable ditto, in small 
request. Iron, assorted, bar, square, bolt, sheet, and hoop, 26 to 28 rupees 
per candy, rather firmer. English steel 70 to 80 rupees per ditto. Swedish 
ditto 60 to 65 rupees per ditto, Blistered ditto 110 to 120 rupees per candy, 
in moderate request and prices looking down. Copper, sheathing and 
braziers’, 300 to 330 rupees per ditto; old 270 to 280 rupees per ditto. Nails 
400 to 405 rupees per ditto. Yellow metal 220 to 240 rupees per ditto, in 
moderate request, and prices looking down. Lead, pig, 62 to 65 rupees per 
ditto; sheet 90 to 95 rupees per ditto, in demand. Spelter 65 to 67 Tupees 
per ditto. Quicksilver 27 to 28 rupees per Ma maund, and in fair 
demand. Tin plates 23 to 25 rupees per box, improving. Cutlery 25 to 30 
jo —. d I ¥ 15 to 20 ditto, Brass wire 8 to 9 annas 








Exports OF BRimish MANUFACTURES AND PropvucE FROM LIVERPOOL IN 
THE WEEK ENDING 29TH APRIL.—CANADA PLATES.—Montreal 1,167 bxs., 
Restigouche 6 bxs. 


Iron, Natus.—Newfoundland 136 bgs., St. John 1 esk, 256 bgs. 

TrRoX, Pic, tons.—Melbourne 20, Boston 131, New York 892}, Phila- 
delphia 385}, Alexandria 30, Barcelona 40, Genoa 100, Nice 12, Stettin 15, 
* Vigo 5. 

inom, Ratiway, tons.—Pombay 332, Havana 36, New York 1,249}. 

Inon, Rop, tons,—Melbourne 30, Bombay 25, Caleuttal0, Manilla 26}, 
Rio Janeiro 2}, Boston 303, New York 111, Philadelphis ontreal 124, 
Ancona 15, Alexandria 23}, Constantinople 30, Naples 2, Nice 8, Trieste Hi 

leon, SHEET, tons.—Bombay 190, Calcutta 65, Bahia 34, Valparaiso 6, 
Vera Cruz 4, Havana 66}, Baltimore 24, Boston 33, Halifax 5, New York 49), 
Philadelphia 80, Hontreal 191, St. John 55, Bordeaux 104, Galatz 7, Havre 5} 
Marseilles 14. 

Leap.—Sydney 1 bri., Bahia 1 csk., Lima 1 ton, Valparaiso 3 tons 8 c. and 
2cs., New York 50 tons 64 ¢., Miramichi 1 bx. 7 ¢., St. John 1 ton 17 ¢., 
Cronstadt 60}, Elsinore 10 tons 13 ¢., Gibraltar 1 cs,, St. Petersburg 1494. 

LxeaD, Suot.— Melbourne 2 bris., Bombay 130 kgs., Barbadoes 5 kgs., Belize 
13 kgs., Santa Martha 14 kgs., Valparaiso 10 kgs., Miramichi 4 kgs., Mon- 
treal 1 kg., St. John 1 esk., Galatz 4 esks, 

MaciinEry —Melbourne £800, Bombay 1 cs. and £11,500, Caleutta £38,220 
Mauritius £2,117, Bahia £25, Buenos Ayres £550, Valparaiso £484, Vera 
Cruz £37, Barbadoes £48, Guatemala £134, La Union £90), Boston £123, 
New York £50, Philadelphia £105, Cadiz £160, Hayre 120, Santander £112, 
Smyrna £73. 

SreEL, tons,—Cape Town 2 tons 13 ¢., Melbourne 5 tons 6 ¢, Bombay 12 
tons 9c., Calcutta 5, Manilla 10, Bahia 33 c., Rio Janeiro 14 tons 17 ¢., Val- 
paraiso 5 tons 14 c., Vera Cruz 11 tons 12 ¢., Demerara 4, Havana 3 tons 14 c., 
Jamaica 2 c.. La Union2 ¢,, Baltimore 39}, Boston 103 tons 2 ¢., New Orleans 
5 tons 8c¢., New York 421 tons 5 ¢., Philadelphia 31 tons 15 ¢., Charlotte 
Town 24 ¢., Miramichi 2 tous 18 ¢., Montreal $5 tons 103 ¢., Pictou 3, Quebec 
18, Restigouche 8 c., St. John 2 tons 17 ¢., Constantinople 5 bris., Dalhousie 
lh c., Galatz 17 ¢., Genoal ton 14 ¢., Havre 17 ¢., Marseilles 1 ton 3 ¢., Naples 
17 ¢, Nice 1 ton 4 c., San Sebastian 34, Santander 12 ¢., Trieste 1 trs. 

Trx. Brock axp Bar.—Bahia 2 bris., New Orleans 3 esks., New York 
11} t., Montreal 3 t. 19 ¢. 1 bri, 1 bx., Quebee ] bri, 1 bx. Richibucto 59 Ib. 
St. John 1 ¢s., Beyrout 14 bris., Bilboa 4 esks,, Constantinople 10 bris., Galatz 
1 kg., Genoa 10 ¢., Malaga 1 brl., Messina 1 brl., Santander 20 bris., Smyrna 9 
bris., Valencia 13 bris, 

Tix Pxrates, boxes.—Cape Haytien 40, Mauritius 100, Melbourne 134, 
Calcutta 750, Arica 20, Bahia 268, Buenos Avres 65, Carthagena 125, Monte 
Video 300, Pernambuco 120, Rio Janeiro 127, Valparaiso 60, Vera Craz $4, 
Barbadves 20, Demerara 49, Havana 25, Jamaica 20, Santa Martha 69, St. 
Thomas 29, Boston 1,158, Halifax 20, New Orleans 2,074, New York §,960 
and 21 tons, Philadelphia 3,408, Charlotte Town 5, Montreal 1314, Quebec 
795, Richibucto 21, St. John 10, Alexandria 280, Barcelona 117, Bilboa 16, 
Constantinople 370, Corunna 18, Civita Vecchia 80, Galatz 60, Genoa 480, 
Lisbon 176, Malaga 491, Nice 55, Rotterdam 300, Santander 2, Syra 100, 
Trieste 245, 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 

THE MALLEABLB Inon TRADE oF Sournh StTarrorpsume: Continued De- 
pressivg Effects of the Money Market: First-classs Ilouses active: Increasing 
Favourable Prospects in the American Market: Growing unpopularity of 
Cinder Iron—Pig-iron Trade: Increased Stocks : Firm Prices—Tue Coar 
Trape: Its Healthiness: The Effects of the late B AM 
AND WOLVERHAMPTON TRADES: The Present Result of the Fall in Copper 
and Tin: Further Fall of Tin expected: Reduction of Brass Founders’ 
Discounts —Tue District Trapes—“ Tue Loxpon Works” anD THE 
‘WorkPrrorLE—PosTPONEMENT OF THE OPENING OF CaALTHORPE Pank— 
INstTITUTION OF MECHANICAL ENGINEERS—THE MIDLAND INsTITUTE: 
The Noble President offering a Prize—¥atat Exriosion at A Buast- 
FURNACE—TIRON-MASTERS’ MUNIFICENCE — LIBERALITY OF THE LoNDON 

| AND Norra Western Ratmway—Tue Oxrorp, Worcester, anp WoL- 

VERHAMPTON Rattway Company EpvcatTinc THER Servants — LecaL 

PROCEEDINGS UPON THE WORKING OF Mines—Mrixe Expeosion: Negli- 

gent Working: A Government Inspector's Testimony. 
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Tue staple trade of South Staffordshire continues to suffer injury from the 
high price of money. Orders to hand in the past week have not been so 
numerous as those which were received in the previous seven days. Never- 

theless most of the first-class houses are in tolerable activity. These continue 
to receive, through their American agents, the most gratifying testimony to 
the high opinion entertained throughout the States of the quality of the 
| iron which they send out. On account of the favour in which the brands 
| of such houses are held, there can be no doubt that a much larger trade 
| could be carried on by them with the United States market than they are 
yet desirous of cultivating, and this without reference to any reduction in 
prices to be occasioned either by a fall at home, or in the rates of the 
American import duty, Of a fall in the first mentioned quarter there does 
not at present exist any probability, although makers, as is usually the case, 
who have not yet established a reputation, are offering to accept orders at 
rates below those which rule the leading firms. Respecting a fall from a 
reduction of the American tariff, the recent reduction which will soon be in 
operation will, it isour opinion, be followed by another in a comparatively 
short time, the present Congress being, we think, even more willing to 
take such a step than the last was The United States, therefore, not- 
withstanding the rapid strides of American iron making, promises a larger 
market for the first-class produce of the British iron districts, and that of 
South Staffordshire in particular, than it has perhaps hitherto presented, 
There is here, however, no encouragement to the maker of that class of 
goods which we are gratified to find both at home and abroad is growing in 
disfavyour. Such iron may be lower in price, but it is a flagrant misnomer 
to call it “ cheaper.” 

The make of pigs is large, and stocks are accumulating. 
however, which are the most in demand, prices are firm. 

The coal trade is reported to be brisk. The late reduction of 1s. per 
ton has had the effect, it is said, which was intended, that of keeping out 
of the district, coal which was being very freely brought in from a distance 
at lower rates. The present prices at the wharves west of Dudley are— 
best, 128.; furnace coal, 10s; lumps, 8s, 6d.; fine slack, 3s. 6d. per ton, 
There seems to be a greater disposition amongst colliers and miners to 
attend to work than existed some time ago; and such is the demand for 
coal and stone that a reduction in wages is not now contemplated, although 
suggested by some when coal was lowered a month ago. 

The effect upon the general trades of Birmingham and Wolverhampton of 
| the recent reduction in the price of copper and tin has not yet been scarcely 





For mine pigs, 





Coa.s, tons.—Cape Town 77, Meuritivs 300, Melbourne 254, Sydney 100, i felt. The fall in tin has not been to a sufficient amount to enable manufac- 


turers to reduce the price of their wares. Such a step, however, will most 
likely follow upon a further fall in tin, which is generally supposed to be 
near at hand. In consequence of the reduction in the price of copper, the 
brassfounders who did not reduce their discounts upon the occasion of the 
last advance in copper, have now increased them at the rate of 2} per cent. 
upon the gross, equal to about 5 per cent. on nett prices. 

In the district the foundries are said to be without cause for much 
complaint. At the London Works at Smethwick (Fox, Henderson, and 
Co,'s), there are now only a comparatively few hands employed. A large 
number of the discharged workpeople are now seeking fresh employment. 
With that exception the labour market of the district is buoyant. 

The opening of the Calthorpe-park in Birmingham by his Royal High- 
ness the Duke of Cambridge, has been postponed from the 25th inst. to 
the first of next month. 

We give in another column an abstract of the papers read last week at 
the Institution of Mechanical Engineers. Three capers were read upon 
the occasion. The first was one adjourned from the last meeting, “On the 
Application of Steam Power to Agricultural purposes,” by Mr. Waller, of 
Lincoln. The next paper was “On Steam Cultivation,” by Mr. John 
Fowler, jun., of London, The last paper was a description of a machine 
for turning and shaping wood, by Mr. Joseph W. Wilson, of Banbury, 
When the papers had been read, the president announced that prepara- 
tions were being made tor a special meeting of the institution to be held in 
Manchester during the exhibition, which opened on Tuesday last. After 
the meeting a couple of specimens were exhibited of a newly invented 
pneumatic signal bell, by Mr. W. P. Maddison, of Barnsley. 

The summer term of the Midland Institute has been inaugurated by a 
series of introductory lectures on the different subjects in connexion with 
which classes willreassemble. One of the lectures was an introductory 
discourse on the Constitutional History of England from the time of Charles 
IL, which was delivered by the Rev. Dr. Badham on Tuesday evening. 
Lord Hatherton, the president of the institute, and Lady Hatherton were 
present on the occasion, and were supported by several members of the 
council. At the conclusion of the lecture Lord Hatherton expressed the 
deep interest he took in that movement on the part of the institate, and 
offered a prize of £10 to the pupil or pupils who would furnish the best 
written summary of the course of lectures Dr. Badhain woald deliver, the 
arrangements to be left to the lecturer himself. (Applause,)—Dr, Badham 
warmly eulogised the wisdom of the step his lordship had taken, and 
heartily thanked him on behalf of the class. 

One of those explosions which characterise a district where there are 
blast furnaces occurred about two miles from Wolverhampton on Tuesday 
afternoon. The explosions to which we refer are those which follow upon 
the rapid generation of steam in the furnace upon the escape of water from 
a defective tuyére. The furnace in this case was one of the three situated 
at Millfields, near Rilston, the property of the firm of Messrs, WV. T. Riley 
and Sons; and the escape took place whilst the charge of the furnace was 
being moulded, At that time the contents of the furnace were confined to 

metal and other scori@ and cinders. The steam with the hydrogen gas 
(which would be evolved by the decomposition of the steam) that must 
immediately generate when the water ran upon this incandescent mass 
of some tens of tons weight, could not fail to have been otherwise than of a 
fearfully explosive strength. The escape at an immense velocity of the whole 
of this molten or red-hot stuff was therefore beyond human control, Fortu- 
nately the breast of the furnace was weak. It was so wcak that the charge 
was being moulded two hours carlicr than customary, in order that it might 
be repaired before the night turn came on, Through the breast it came ; 
and melancholy were the results. Three workmen were killed, and seven 
others injured, two of them, it is feared fatally. Had the breast been in 
good condition it is almost certain that the whole furnace would have 
rent; and then it would have been surprising if its fellow furnaces had 
not been destroyed and devastation ensue which would have been even 
more appalling and most destructive. We have been upon the spot and 
have seen the tuyere, which has had a hole burnt into it of about the size 
of aflorin. In the state in which the tuyére was on the evening of the 
explosion we were unable to discover the quality of the iron of which it 
was made, but have some doubts that it was first-class—which it certainly 
should have been. If it was not, it would have been very ill able to stand 
against the action of the mclten iron, in the event of the charge of the 
furnace rising above its ordinary height. We cannot speak forthe Messrs, 
Riley, but in all the cases with which we are familiar, the makers of pig 
iron of repute in the South Staffordshire market are very careful to select 
tor tuyéres plates of the best brand of standard houses. Such catastrophes 
as others that we have every week to chronicle in this place unmistakeably 





point to the necessity of an extensive net-work of Government supervision 
by agents who shall not only be qualified to discover what is needful for the 
safety of human life, but who shall also be empowered to demand the 
carrying out of such measures, 

The succeeding paragraph to the foregoing may not unaptly be a record 
of the munificence of a deceased iron master and then of a living one, 
secing that in the institution which has received their gifts five of the 
sufferers referred to above are now lying. The late Mr. George Jones, of 
Shackerley, Albrighton, near Wolverhampton, has bequeathed the sum 
of £1,000 to the South Staffordshire Hospital, and a donationof £300 has 
also been received from William O. Foster, Esq., M.P., for the general pur- 
poses of the same institution. 

It will be recollected that a month ago a locomotive engine burst at the 
Lawley-street station, Birmingham, when a piece of the boiler fell upon one 
of the men employed at the Midland carriage works of Mr. W. A. Adams, 
and killed him. The railway company, though not in any way legally 
liable, have given the handsome sum of £50 to the poor fellow's father, an 
old man who was in some degree dependent upon the deceased. We quite 
agree with the corr i who c icates this information, that, as 
| railway companies do not often step out of their way to do considerably 
| liberal things, when they do they deserve to be complimented, 
| The Oxford, Worcester, and Wolverhampton Railway Company having, 
since the removal of the head-quarters to Worcester, established a 
literary institute, the was inaug i by a dinner a few nights 
since, at which the chairman and several of the directors attended. The 
party mustered about 400, and the dinner was held in a large engine shed 
which was fitted up for the oceasion. Mr. Sheriff, the general manager, 
| presided. ‘The institute already numbers 200 members connected with the 
| railway. Its objects are the formation of a library and reading-room, 
; Supplied with %, magazines, and books, appropriation of allot- 
ments of garden ground, and the establishment of a school for the educa. 
| tion of children of the servants of the company, where, in addition to the 
| usual elements of a good English education, are taught the use of the 
electric telegraph, railway signals, and all branches, mechanical and other- 
wise, necessary for rearing a superior class of railway servants of all grades, 
In the course of the evening the chairman of the Oxford, Worcester, and 
Wolverhampton Company stated that the increase of the traffic on the line 
during the present half-year over the corresponding half-year of 1856 
amounted to 15 per cent, 

In the Court of Exchequer, the sittings being in error, on Thursday 
(yesterday) week judgment was give in the cause Roberts v, Hames. The 
plaintiff in this case alleged that he was possessed of some land and four 
houses in the manor of West Bromwich, near to which was a seam of coal, 
and that by the defendant's negligence in working the mines the plaintiff's 
land had been seriously damaged. The pleas were not guilty, and that the 
plaintiff had not a right to the land in question. It was arranged that a 
special case should be stated for the opinion of the Court, which now came 
before their Lordships. It was said that the land in question was allotted 
to certain commoners, and that the seam of coal under it was worked by 
the defendant by the authority of the owners of it, It turned out that the 
pillars which had been used in the mine were insufficient, and the conse- 
quence was that the foundation gave way, At the trial the learned judge 
told the jury that the plaintiff was entitled to recover, and they accordingly 
found a verdict for the plaintiff with £2,500 damag t ly, how- 
ever, a rule was obtained for a nonsuit, and the Court of Queen's Bench, 
after hearing the arguments of counsel, gave judgment for the plaintiff, and 
it was that judgment which was now appealed against. Sir F. Kelly 
supported and Mr. Alexander opposed the appeal. The Court, after hearing 
the arguments of Sir F. Kelly, without calling upon the other side, affirmed 
the judgment of the Court below. 

An inquest has been held upon the bodies of two men killed by an ex- 
plosion at Old Hill, near to Rowley Rigis, as briefly noticed and animad- 
verted upon in this place three weeks ago, Four persons, named William 
Mason, the butty of the pit, Joseph Shakspere, Daniel Timmins, and e 
youth named Mason, the son of the butty, were at work in the pit at the 
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time of the explosion. All of them were burnt, anda few days subsequently 
the elder Mason and Shakspere expired of the injuries. At the inquest 
the following facts were elicited :—The pair of pits in question were com- 
menced about three months ago, and the gate roading was driven out to an 
extent of about fifty yards. Twenty yards along this road another road 
branched off, and beyond this point there was at the period of the explo- 
ion no ventilation in the roads, On the day of the explosion the butty and 
Shakspere were engaged in brushing out the sulphur from the part of the 
road not ventilated, and the man Timmins having, as it would appear, 
inadvertently placed a lighted candle at the corner of the branch road 
referred to, the sulphur, by coming in contact with the flame, caused an 
explosion. The Government Inspector, Lionel Brough, Esq., who was at 
the inquest, examined the pit after the explosion, viz., on the llth ult. "le 
considered that the air ought :» have beenmadeto circulate throughthe |. -: 
of the pit where the explosic | occurred, or else that no one ought to is.ve 
been allowed to enter it unt: pipes had been laid down. He said it was 
the ground-bailiff’s duty in driving out the work to see that it was properly 
ventilated. He had strong doubts whether the candle had been placed at 
the point stated by Simmonds, It must, he thought, have been at another 
point. The butty (Mason) acted in a very improper manner in brushing 
out the sulphur at all. He should have used troughs. Mr. Brough went 
on to say that there was no furnace at the bottom of the upcast shaft to 
promote ventilation, but that since the explosion provision was making for 
one, in order to preserve a continual current of air through the mine, As 
far as the pit was ventilated there was a good ventilation. If the butty 
(Mason) had left the sulphur alone until pipes were laid down, the men 
would have been safe. The “thirling,” he added, had, however, only 
taken place on the day of the explosion. A juryman having asked Mr. 
Brough if he considered the whole of the blame rested upon the dead butty 
the inspector observed that he considered Mr. Mills, the owner, and Mr. 
Aston, the ground bailiff, who were at the inquest, ought to see that such cruel 
acts were not committed by the persons under their charge. If the butty 
acted under their orders, the owner and bailiff were much to blame. Mr. 
Mills said the question was whether the butty of the pit was competent 
to give orders, and Mr. Brough remarked that there must be some super- 
vision in matters of that sort, or they would be continually having men 
burnt. Mr. Aston told the coroner and jury that the butty drove out the 
sulphur contrary to his orders. He told him to do nothing besides cleanse 
the air-head. He added, that from the time of the “ thirling” to the time 
of the explosion only four hours elapsed, and that time, he said, did not 
afford an opportunity for placing down the pipes. The coroner, in summing 
up, said it did not appear that in this case any degree of blame rested upon 
the ground bailif, as only four hours elapsed after the “ thirling” until the 
explosion. Had a week or three or four days elapsed, no doubt it would have 
been otherwise. The jury returned a verdict that the deceased, Joseph 
Shakspere, came by his deathin consequence of the neglect of Mason the butty. 
—The inquest upon Mason was not terminated until last Tuesday evening. 
On Tuesday various witnesses proved that it was a new pit now driving out 
in the thick coal by the process of Gate-road and Bolt-hole—in order to 
bring back the upper coals by “long work.” Also, that upon the thirling 
of an air head a few hours before the explosion, the butty was ordered by 
the ground bailiff to clear it up for the laying down of wrought-iron pipes 
into the face of the main road, which would have had the effect of 
clearing the far end of dangerous gases. It was likewise shown that 
Mason was instructed not to permit any ingress to this straight road until 
such pipes were actually introduced. Evidence was then given that the 
butty having examined the straight road with the lamp found sulphur in 
it, and that upon ascertaining this he and Mason set to work to brush it 
out with their jackets, but that a candle had been so carelessly attached to 
the corner as to receive the first issue of the gas, whereby explosion 
immediately took place, and the two men were so severely burned as to cause 
their ultimate deatl! 

The Government inspector (Mr. Brough) pointed out the rashness and 
folly of brushing out sulphur, explaining at the same time that a current 
of air should have been carried to the far end and the dangerous gas 
removed by ventilation and not by brushing—a vicious habit that during the 
past half century has brought about the destruction of hundreds of valuable 
lives. 








METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 


(FroM ouR OWN CORRESPONDENT.) 


Tue restricted position of the money-market continues to act prejudicially 
to the extension of the metal trades generally, as well as in other depart- 
ments of commerce. ‘The iron trade is steady but devoid of that activity 
which usually prevails in periods of briskness. The demand for iron for 
home consumption has slightly increased, and the orders from the Conti- 
nent have also augmented during the last week. There is little specula- 
tion, and the complaints of underselling are becoming less frequent than of 
late. ‘The demand for railway iron is active, but bars are less inquired 
for and may be bought on easier terms. ‘The orders for iron for India are 
on the increase, and the accounts of the prospects of the trade from the 
colonies generally are highly favourable, 

The coal trade has not experienced any change this week of material 
importance ; supplies are plentiful and indications have been manifest of a 
decline in prices. 

A number of builders in Manchester are now on strike for an altera- 
tion in the working rules; the masters have resisted the demand, and 
have, in meeting assembled, determined to abide by the rules recently 
agreed upon by the masters and men. 

A numerous party of gentlemen assembled at the Victoria Station, Man- 
chester, on Monday, to witness the trial of a new railway break on the 
Lancashire and Yorkshire Railway. The ordinary train leaving the station 
for Ashton, on the Lancashire and Yorkshire Railway, at tive minutes 
past two, consisted of two new carriages only. llitherto this train has 
carrying 








numbered six carriages, cach weighing five tons, and capable of ¢ 
altogether 149 passengers. The new carriages measure S5ft. in 
length, each containing seven compartments, and their total weight 
is only sixteen tons; they accommodate 144 passengers, To these 
carriages, which have just been made at the works at Miles Plat- 
ting, Mr. Charles Fay, the superintendent of the carriage depart- 
ment, has attached a break of his own invention, for which he ob- 
tained a patent a few days since. The characteristics of the break are 
simplicity, durability, and cheapness ay 
in the run to and from Staley bridge. 
was placed at a level point upon the line, between Staleybridge and Ashton. 
‘The instant that the report was heard the break was put on, the steam 
shut off, and the break of the engine applied. The engine, which was 
running at a speed of 30 miles an hour, with a pressure of steain of 100 Ib. 
to the square inch, pulled up in 110 yards, and in the space of 16 secends. 
A second trial was made on a descending gradient of one in 37, near Miles 
Platting, when the engine was going at the rate of 40 milesan hour. In 
addition to the means fer stopping the train employed in the former ox- 
periment, the engine was on this occasion reversed, and came to a stand in 
76 yards, and in 12 seconds. The engine driver remarked, “ It must be 
a very sharp curve where we cannot see 100 yards before us; and he ex- 
pressed the opinion that the break was powerful enough to stop the train 
in from 400 to 500 yards, even when the steam is on at its full power. 

The opening of the Art Treasures Exhibition, at Manchester, on Tuesday, 
has been a great event in Manchester, and the country generally. All 
Manchester had a holiday to witness the grand ceremonial performed by 








and its operation was tested yester 
On the return journey, a fog signal 








the Prince. Mr. Fairbairn, C.E., who occupies the distinguished post of 


chairman of the executive, read an address to the Prince explanatory 
of the history of the building, the contractors for which were Messrs, 
C. D. Young, of Edinburgh, and of the objects which it was intended to 
promote, namely, the extension of industry and the fine arts, After 
referring to this exhibition as the offspring of the great exhibition 
of 1851, the address stated that “The interchange of knowledge 
which that magnificent undertaking and its equally magnificent successor, 
the French Exhibition of 1855, effected, has already proved of the greatest 
value in advancing the art of design, and promoting all branches of human 
industry, Both these arenas of peaceful rivalry—so vivid in their contrasts 
to the more exciting international contests which we have since witnessed 
—were remarkable, as regards the English clement, for two broadly-defined 
features; they showed to the world at large, our best customers, the pecu- 
liar excellences of many of those great staple manufactures which employ 
and feed the industrial population of these islands; and they showed to 








ourselves our own deficiencies in of taste and design. Whilst, 
therefore, there was a mutual gain, and there sprang up a kindlier inter- 
national feeling, there originated also a desire for the acquirement on the 
one hand of a knowledge of the useful, and on the other an appreciation of 
the beautiful.” 

“ The first suggestion of the Art Treasures Exhibition was submitted by 
Mr. Deane, the general commissioner of the exhibition, to an influential 
meeting of Manchester gentlemen, on the 26th day of March, 1856. The 
scheme was favourably received, and, dependent upon the success of the 
application for public support in the way of subscription, was voted into 
existence. And here we would request your Royal Highness’s special 
attention to a remarkable feature in the history of this undertaking. 
Without any public appeal, without even a general local canvass, con- 
tributions to a guarantee fund, amounting to not less than £74,000, were 
raised in this city within a period of three weeks. 

“ After a careful consideration of the designs and estimates sent in to us 
in competition, that of Messrs. C. D. Young and Co., of Edinburgh, was 
finally selected. The building works, notwithstanding the intervention of 
winter months, having been brought to a timely and satisfactory completion, 
the interior decorations were entrusted to Mr. Crace, of London; and we 
venture to hope that, as regards their appropriateness for the favourable 
display of works of art, the committee's decision, in both respects, will 
meet with your Royal Highness's approval.” 

His Royal Highness made a suitable reply to the address, and after prayers 
had been offered, and the national anthem sung, the exhibition was 
opened by the Prince. 

There were about 10,000 persons present on the opening day, and on 
Wednesday the building was crowded. The railway companies have made 
liberal provision for excursion trains, and there can be no doubt that the 
Exhibition will be highly successful. 

We have heard it rumoured in circles likely to be informed, that it was 
her Majesty's intention to confer the dignity of a knight on Thomas 
Fairbairn, Esq.,C.E. Weshould rejoice to see such a recognition of merit 
on the part of our beloved Sovereign. 

The trade in the manufacturing districts is quiet, and business transac- 
tions are conducted with the utmost caution, in consequence of the position 
of monetary affairs, 

The Manchester markets have been disturbed and unsettled owing to 
the demonstrations in the city at the opening of the Palace and the statue 
of her Majesty in Pecl's Park. Ii Leeds and Huddersfield not much 
business has been douc in woollen fabrics. The cotton trade at Liverpool 
has improved. 

The local stock and share markets are firmer this week than last. 








NOTES FROM THE EASTERN COUNTIES. 
(From our owN CoRRESPONDENT.) 


Mr. R. Baker of Writtle, sex, has replied to some comments made by 
Mr. Kingsbury, of Great [lolland, Colchester, on a speech he delivered at 
the last meeting of the London Farmers’ Club, upon the comparative 
advantages or disadvantages of thrashing barley and oats by steam power 
or by hand. Mr, Baker, whose observations are entitied to considerable 
weight, says:—“ I find it difficult to thrash more barley than wheat (if 
mown) per day, and I have never yet met with a portable machine that 
will properly thrash 35 qrs. per day; but taking stoppages by defective 
managemeit and machinery, | find 36 qrs. or about six acres of barley as 
effected by Clayton and Shuttleworth’s machines a full day's work, and as 
such, base my calculations upon that quantity :— 


&. 2. a. 
Hive-efmechine .. «s os so «0c ef of of 13 O 
Carriage of ditto and man’s board .. 018 0 


Fuel, 6s.; man and horse, carting, water, &c., 4s. 010 0 
Sixteen men and ladsoneday.. .. .. .. « 19 0 
Thatching the straw .. .. «2 of «2 «oe e« 010 0 
£5 3 0 
By flail per contra ; thrashing 36 qrs. of barley by 
flail dressing and avelling ditto, as paid 2s 6d. 
POT uc ce ce ce te 66 oe oe ee SEW G 


“I do not wish to contest the question closely, as | have a sufficient 
margin left to meet all contingent charges. ‘The above sum is the cost of 
thrashing as paid by myself; and in case the barley does not require 
avelling it would then be 2d. per quarter less in amount; and upon after- 
wards taking the sample to market, I find it will invariably realise from 1s. 
to ls. 6d. per quarter more if thrashed by flail than when it is thrashed by 
steam power, which, if fairly debited, will reduce the whole cost of thrashing 
by flail to £2 14s., or 1s. Gd. per quarter. As to the sneer indulged in by 
Mr. Kingsbury, that he fattens his cattle upon oileake, does he mean to 
infer that he finds barley and oat straw of no use, if so, I cannot defer to 
his expensive process, Throughout the past winter I have cut the greatest 
portioa of my barley and oat straw into chaff, combined with about one- 
fourth part of hay ; and to keep up the necessary supply 1 have purchased 
about twenty tons of oat straw and as much hay in addition, the cut chaff 
arising from which is mixed with sliced or pulped roots of mangold 
wurizel and swede turnips and cabbages, upwards of 1,000 tons of the 
former and 200 tons of the latter being so consumed, with oileake in pro- 
portion upon my occupation throughout this season; and to keep up a 
regular supply of fresh thrashed oat and barley straw I adopt the flail 
process as most i and ec icai, and also beneficial to the 
labourers during the winter months, and should do so even if more ex- 
pensive, as the loss thereby would be fuily compensated in the extra feeding 
value of the straw.” Having given Mr. Baker's version of the matter, it is 
only fair to hear what Mr. Kingsbury has to say on the subject. He 
writes :—* For two years | hired a steam thrashing machine, and was so 
satisfied that it was superior to the flail that [ was induced to purchase one, 
and I will state what it would cost me to thrash barley both by hand and 
steam. By flail it will take ten men one day at 2s. each, and five horses at 
is. each, to get a stack containing 55 qrs. of barley into the barn, and it 
will cost 2s, 6d. per quarter to thrash, chaff, and avel. By steam I should 
save the expense of getting the stack in, because | should be no longer 
thrashing it than it would take to carry it into the barn, therefore no 
longer exposed to the weather, and as such an unnecessary expense. The 
thrashing, carting thrashed corn, chaff, water, &c., if near the homestead, 
would require men and lads equal to 16 at 2s each; if 1 had to hire 
machine with engineer and two feeders the expense would be Is. per 
quarter and the coal 10s, which leaves a balance of £3 15s. 6d. in favour 
of steam. With respect to the straw, if 1 put two men into the barn it 
would take them a month at least to thrash the above quantity, and the 
straw would be stacked a few forkfuls at a time and exposed to the weather 
during that period; whereas by steam it would all be properly stacked 
in one day and thatched the next. NowI think if Mr. Baker can tell us 
how the latter process can injure the straw one-third or 33 per cent. more 
than the former it would be something new to most of us. As I have 
always resorted to oilcake in preference to straw to tat my cattle upon, I 
am not acquainted with the feeding value of that article, henee my 
inability to understand how the drum of a thrashing machine can have 
the wonderful effect described. A man growing 100 acres of barley and 
thrashing the same by flail, would imprison four men in his barn at 
least six months in the year. By steam those four men would be at 
liberty five months out of the six to drain, fence, and otherwise improve the 
farm, which advantage Mr. Baker appears to have quite overlooked.” The 
following is the text upon which these sermons have been preached :— 
“Mr. R. Baker—It had been represented that corn could be thrashed by 
steam at 10d. or 1s. the quarter, and he must say that statement had 
greatly surprised him, For his own part he had generally taken advantage of 
the steam thrashing of others, and certainly the occasions were rare that 
he had been able to thrash at a less expense than by the flail. But where 
steam thrashing was carried out in a slovenly manner, he believed the 
loss to the farmer in the feeding value of the straw and stubble was more 
than equivalent tothe thrashing. He held, therefore, that all lent corn 
such as oats and barley, was far better thrashed by the flail. It was said 
that the use of the steam power for thrashing greatly economised time 
during harvest, and undoubtedly it did so. There were few farms, how- 
ever, on which, when the corn was once placed in the wagon there was not 
a sufficient number of horses and drivers to take it to the homestead, The 
wagon being loaded, the stackers would be in the homestead instead of in 
the field, and the only difference in the cost was the difference in driving it 
to one point or another, He confessed he was one of those who were in such 











a backward state of information with ref to agri e, as to think 
that some of the practices of their forefathers were quite as beneficial in 
the long run as many of the rapid processes of the present time—at all 
events so far as steam thrashing was concerned. The difference in the 
feeding value of the straw was taken at as much as one-third in Essex. 
The straw belonging to the landlord and the foddering value to the tenant, 
whenever corn was thrashed by steam one-third was deducted; and if that 
one-third were not regarded as an equivalent for the injury done to the 
incoming tenant by the thrashing machine, the practice would not be 
allowed. Irrespective of any other consideration, but merely in considera- 
tion of the value alone, he held that that practice sufficiently d 
that the feeding value of the straw was depreciated at least 33 per cent.” 
Enough of the great thrashing machine v. the flail controversy. 

The following bills for projects promoted in the Eastern Counties are now 
before Parliament : —B and E: di Railway, Bury Gas, Eastern 
Counties Railway (new works), East Suffolk Railway (new arrangements), 
Ely Tidal Harbour and Railway, Ely Valley Railway, Great Yarmouth 
Water Works (new works and arrangements), Great Yarmouth Britannia 
Pier, Ipswich Water Works, Lowestoft Water, Gas, and Market, Lowestof, 
and Burgh St. Peter Ferry and Roads, Manchester, Sheffield, and Lincoln- 
shire Railway (Buxton’s and Cleethorpes), Manchester, Sheffield, and Lin- 
colnshire Railway (Romiley, &c.), Neue Valley Drainage and Navigation 
Improvement, Norfolk Estuary Acts Amendment, Norwich and Spalding 
Railway, Stamford and Essendine Railway, and Tilbury, Maldon, and Col- 
chester Railway. The last is perhaps the most important project of all, as, if 
carried out, it will provide a new route from the eastern district to London, 
and seriously injure the Eastern Counties Company, by whom it will of 
course be fiercely opposed. A warm contest will also take place in the 
committee on the Neue Valley Drainage and Navigation Improvement 
Bill. 

A company has been started at Cambridge for building a new music 
hall, public rooms, and baths and washhouses. With reference to the 
latter the prospectus states:—“ The promoters propose to construct two 
classes of baths on the premises, by which at moderate charges persons 
could be supplied with tepid swimming baths, 75 feet by 35 feet each.” 
The capital required is estimated at £17,500, and it is proposed to raise 
this sum under the limited liability act. It is understood that a freehold 
site has been secured for the new buildings at the head of Jesus Lane. 

No final settlement can be come to between Messrs. Grissell, the con- 
tractors, for the handsome new bridge recently erected at Great Yarmouth, 
and the Great Yarmouth, Haven, and Pier Commissioners, Messrs. Gris- 
sell, claim a very large sum for extras, and several items are disputed by 
the commissioners. A great deal of correspondence has passed between 
the parties, and the matter will probably end in a reference. 

A large iron screw-steamer, the Lord Ashley (in compliment to the 
young nobleman lately returned for the borough), has been launched from 
the shipyard of Messrs. Martin, Samuelson, and Co., Hull. The dimen- 
sions are as follows :—Length between perpendiculars, 185 feet; beam, 24 
feet 6 inches; depth, 14 feet; tonnage, o.m., 550. The vessel is the first 
of two steamers built to run between Grimsby and Hamburg. She was 
launched broadside. 

Boydell’s traction engine and endless railway for ploughing by direct 
traction, and also for drawing on common roads, was to be exhibited in 
both operations yesterday (Thursday) on the property of Mr. C. Roper, 
Croxton Park, near Thetford, Norfolk. 

The Norfolk County Lunatic Asylum is to be considerably enlarged, and, 
among other improvements, it is proposed to introduce a steam-engine for 
the purpose of pumping water, &c., for the establishment. The total cost 
of the works contemplated will be nearly £20,000. 

The new arrangements, made by the direction of the Eastern Counties 
Railway, appear to have given much satisfaction in the district. The ex- 
press trains, run at an average speed, including stoppages, of thirty-three 
to thirty-five miles per hour. 

Animportant movement has been commenced at Norwich for procuring 
the abolition of the law of settlement and the blisl tof a ional 
poor-rate. Mr. G. Gedge, one of the leading members of the Board of 
Guardians, has long devoted much attention to the subject. 
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Tue GuLr Stream In tne ArLAntic.—The general description 
of the Gulf Stream, apart from any present question as to its sources, 
is that of a vast and rapid ocean-current, issuing from the basin of 
the Mexican Gulf and Carribean Sea, doubling the southern cape of 
Florida ; pressing forwards to the north-east, in a line almost parallel 
to the American coast; touching on the southern borders of the grand 
banks of Newfoundland, and at some seasons partially passing over 
them; thence, with increasing width and diifusion, traversing the 
whole breadth of the Atlantic, with a central direction towards the 
British Isles ; and finally losing itself by still wider diffusion in the 
Bay of Biscay, on our own shores, and upon the long line of the 
Norwegian coasts. Its identity in physical characters is preserved 
throughout the many thousand miles of its continuous flow—the only 
change undergone is that of degree. As its waters gradually com- 
mingle with those of the surrounding sea their deep blue tint declines, 
their high temperature diminishes, the speed with which they press 
forward abates. But taking the stream in its total course, it well 
warrants the vivid description and the name bestowed upon it by a 
a modern author, of a “ river in the ocean.” This epithet (bringing 
to memory the po Qxeavoio of Homer), is, in truth, singularly 
appropriate to this vast current; so constant aud continuous in its 
course; and so strangely detached from the great mass of ocean 
waters; which, while seemingly cleft asunder to give path to its first 
impulse, are yet ever pressing upon it, gradually impairing its force 
and destroying its individuality. The marimum of velocity, where 
the stream quits the narrow channel of Bemini, which compresses its 
egress from the gulf, is about four miles an hour. O/f Cape Hatteras 
in North Carolina, where it has gained a breadth of 75 miles, the 
velocity is reduced to three miles. On the parallel of the Newfound- 
land banks it is further reduced to a mile and-a-half an hour, and this 
gradual abatement of force is continued across the Atlantic. The 
temperature of the current undergoes similar change. The highest 
observed is about 85° Fahrenheit. Between Cape Hatteras and New- 
foundland, though lessened in amount, the warmth of the stream in 
winter is still 25° or 30° above that of the ocean through which it 
flows. Noris this heat wholly lost when it reaches, and is spread 
over, the coasts of Northern Europe.iThe waters, thus constantly flow- 
ing to us from the tropical regions, bring warmth as well as abundant 
moisture to our own islands, and Ireland especially, upon which they 
more directly impinge, doubtless derives much of its peculiarity of 
climate, its moisture, verdure, and abundant vegetation from this 
source. Were it needful to seek proof of the permanence of the great 
natural phenomena of which we are speaking, we might tind it in 
those curious passages of ancient geographers—Pomponiaus Mela and 
J. Solinus Polyhistor, for example—which describe the peculiarities 
of the Irish soil and climate, eighteen centuries ago, almost as we 
should depict them now. But the influence of the gulf stream does 
not stop even here. The climate it may be said to convey is diffused, 
more or less, over the whole Norwegian coast, the aspects and produce 
of which singularly contrast with those of the corresponding latitudes 
of North America, Greenland, and Siberia. Other causes doubtless 
contribute to this effect, but none, we apprehend, so largely or un- 
ceasingly. The influence of the temperature of the gulf stream upon 
animal life in the ocean is very curious. The whale so sedulously 
shuns its warm waters as almost to indicate their track by its 
absence, while vet abundantly found on each side of it. The physical 
reasons are doubtless the same which prevent this great marine 
mammal from ever crossing the equator from one hemisphere to the 
other—a fact now well ascertained. The various species of fish which 
are firm and of excellent flavour in the colder belt of the sea upon the 
American coast lose all their good qualities when taken out of the 
gulf stream running closely parallel to it. On the other hand, the 
more delicate marine productions, whether animal or vegetable, which 
multiply and prosper by warmth are rebundant in the gulf stream, 
even after it has quitted the tropical regions, whence its heat is derived. 
The food is thus matured for the whale tield of the Azores, where this 
huge denizen of the seas flourishes in colder wf ‘-rs amid the abund- 
ance so provided.—Edinburgh Review. 
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THE PATENT LAW OF INDIA* 


In the paper which I have the pleasure of submitting to you, 
under the title of “The patent law of India, as applicable to 
the improvement of the mechanical operations of the country,” 
I propose to glance at the more prominent natural resources of 
India—to compare these with the corresponding resources of 
England—to sketch the industrial achievements of the home 
country—to refer to the state of the mechanical arts in British 
India—and to venture a reference to those departments of me- 
chauical industry in which it seems to me that inventive appli- 
ances can be most usefully, and, under the new patent law of 
India, most profitably applied in aiding the labour and augment- 
ing the produetions of its people. : 

The magnitude of the subject may, I hope, be admitted as a 
reason for the brevity with which, in a single paper of proper 
proportions, it must necessarily be treated. 1 

I ask you, therefore, to be kind enough to accept my contri- 
bution as unavoidably an outline only, imperfect, doubtless, in 
detai!s, yet, I would hope, fairly comprehensive in its general 
purpose, wate 

“But,” first, it may be suggested, “ whence the necessity for 
bespeaking so large an area, which, it is confessed, neither time 
nor opportunity will enable us to occupy in a complete and 
satisfactory manner!” “Why,” it may be asked, “is it neces- 
sary, in order to show that a Jaw which protects inventions may 
be made subservient to mechanical improvement, to go back to 
‘natural resources,’ and to institute comparisons between coun- 
tries so dissimilarly situated as England and India have hitherto 
been ?” ; 

In reply it may be answered, “ Because it is essential to exhi- 
bit the original means of each country, and to show what one 
country has done, and infer what the other may do with such 
means. Not to give credit to the one for her accomplishments, 
or to reprove the other for her neglect, but to establish English 
facts, to evolve Indian probabilities; and, above all things, to 
contend against that fatal theory which is the common resort 
of mental indolence or ineapacity, that India is precluded, by 
the usages and prepossessions of her people, from mechanical 
improvement, and, as a matter of necessity, from social pro- 
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gress 
~ It would be indeed foreign to our purpose to inquire why 
greater results have not yet been attained in the development of 
India’s mechanical powers, Such an inquiry must start upon 
political data, and must expose features of the past internal 
policy of the country, which, while adapted only for private en- 
richment, were little likely to be aught else than repressive of 
native invention. A very slight acquaintance with the history 
of British India reveals the more prominent reasons of her past 
dormant condition, but this study will afford as little light in 
auguring for her future. The amended constitution of the Go- 
vernment of India, the encouragement of practical talent by the 
system of open competition for the active duties in the executive 
management of the country, and, lastly, the valuable enactment 
of a law for the protection of inventions, are the solid bases for 
the future internal and mechanical improvement of India. These 
appear to me to endow her with all the administrative essentials 
to productive activity and to manufacturing greatness—to raise 
her to a starting place for a fair race with her western competi 
tors—and to appeal with equal force to the patriotisin and to 
the energies alike of her people and of those who profess to desire 
their improvement. 

The enormous extent of the British Indian empire, the 
magnitude of its population, the active and docile character of 
that population, and the unmeasured ramifications of the pro- 


ducing and mineral riches of the country, which, giant-like, lie | 


in undisturbed repose in the depths of its jungle, and along the 
banks of its rivers, are all themes of constant remark through- 
out Europe, but become startling and striking facts forced on 
the mind of the stranger who adopts India for his residence 
and essays a study of its capabilities. He finds mineral and 
vegetable riches in abundance; ores, stones, and limes, of the 
most excellent character; woods, which, for tenacity and all 
other useful properties, may defy comparison with those he has 
hitherto regarded as the most valuable of arboraceous products ; 
rivers and natural water courses admirably adapted both for 
dispersing fertility around them by irrigation, and for serving 
as sure and cheap highways throughout the districts they tra- 
verse ; and he finds, moreover, a soil and a climate which produce 
in ready abundance that invaluable staple, on the conversion of 
which are founded the princely fortunes of the “ cotten lords” 
of the Western world. But it cannot be denied, that these 
valuable materials are, as yet, but very partially used, and are 
mainly in an undeveloped state. 

British India is said to include, in round numbers, an area of 
one and a half millions of square miles, and to contain a 
population of one hundred and fifty millions. It has coal, iron, 
and other ores of good quality, and, probably, in great abun- 
dance. It has also ample rivers, traversing the whole of the 
territory, and most, if not all, of them susceptible of very great 
improvements, if not of being rendered fit for extended lines of 
navigation. Thirteen Indian rivers, including the Ganges with 
its eleven mouths, the Jumna, the Kistnah, the Godavary 
(famed for having yielded up from the bosom of its banks that 
prized jewel, the “ Keh-i-noor” diamond), the Nurbuddah, and 
the Mahanuddy, are either used, or usable for the conveyance of 
passengers and merchandise, and for the irrigation of the ad- 
jacent districts. In addition to works already executed, it has 
been calculated upon good authority that five thousand miles of 
river navigation might be readily and cheaply added to the 
present highways of the British Indian territory. The canals of 
India, comprehending the Ganges canal, 898 miles in length ; 
the Baree Doab, 465 miles; the Mooltan, 600 miles; and the 
Derajat and others in progress, probably make up a total not 
less than 3,000 miles in extent. Of railways, India has, or is 
promised, probably about 3,000 miles. 

Fuel, for the production of steam power, either in the latent 
form of coal in districts waiting to be opened up by roads or 
other means of conveyance, or existing ready to hand in the thick 
woods of the jungle, abounds throughout the length and breadth 
of British India; but the applications of steam power cannot 
yet be said to be considerable, while animal and human labour is 
commanded at a minimum rate of recompense. 


Now the wealth-producing resources of England, in the elemen- | 


tary essentials we have here quoted for India, may be stated 


thus :—Area, 58,000 square miles ; population eighteen millions. | 


England, like India, has coal, iron, and other ores, and possesses 
navigable river-ways about 1,800 miles in extent. 
make a total length of about 2,200 miles, and her aggregate 
means of conveyance and communication include about 7,000 
miles of railways. The comparative means of England and India 
in the few elements of national wealth we have referred to, will be 
understo .d from the subjoined table :— 

Froin these figures we see what England has accumulated in 
these rude elements of wealth, and we see how little of similar 





* Paper read before the Bombay Mechanics’ Justitution, by Mr. Dempsey. 


Her canals | 


elements have as yet been created in this eastern empire, abound- 
ing, as it does, in all the mere natural materials for similar 
creation. 












Englava. India, 
“a Extentin squared 5° 999 ooo... .. 1,500,000. 

2. Population ...... 18,000,000 « 150,000,000. 

* Sa al mei 

5. Ho, Of people 2 an0nt'900.. 0.000500 About 100. 

uare mile. 
, : . Say 10,000 (liberal esti- 

4 28 a ne £ - 4 

. Miles of road 000 ae | mate.) 

5. Proportion of) Nearly 1 mile of road ¢ Say 1 mile of road to 
roads to extent of } to 2 sqnare miles 150 sq. miles of coun- 
country, ) of country, try. 

6. Miles of _s eS seeceee Say 5,000, 
able rivers, 

Proportion of} About 1 mile of nayi- f About 1 mile of navi- 
rivers to extent of gable rivers to 32 gable rivers to 300.8q. 
country. sq. miles of country miles of country. 

GO Bittewedawnala .. BOW .oc.vcsesseccess Say 3,000. 

9. Proportion of About 1 mile of canal [| About 1 mile of canal 
canals to extent of to 27 sq. miles of to 500 sq. miles of 
country. country. country, 

10, Miles of railways. 7,000 ..........+ e+e. Say 3.000, 

11, Proportion of) 1 mile of railway to mile of railway to 


railways to extent of 
country. 


about 8 sq. mile of 
country, 


x : 
about 500 sq. miles of 
\ = country, 

Who can venture to say, however, that there any causes for 
this disparaging contrast beyond the power of man to remove, 
or which a benign and encouraging administration may not 
| ameliorate down to a minimum and practically inoperative 
| influence ? 
| The present position of England among the mechanical na- 
tions of the world is perhaps the highest and proudest that any 
can aspire to. She has to import nearly all the timber she 
uses, and a great proportion of heriron. She has laboured for 
| ages under fiscal obstructions of a ruinous character. Her ma- 
| nu acturing industry has been trained in the school of adversity, 
| snubbed and thwarted at every turn by a blind policy that 
} 








cramped its energies, and vainly ventured to limit its exercise 
within the shores of her own small island ; yet against all these 
difficulties have her mechanical genius and her industrial sinews 
successfully struggled until her sons are cually becoming 
freed from manual toil by the skilful enlistn ent of inanimate 
forces. In every important branch of manufacture tlhe most 
valuable productions are now realised in England by ingenious 
mechanical adaptations, and the genius of her people wiil never 
rest satisfied while their fingers are required to do aught that 
steam and iron can be made to do for them. 

ood, clothing, and shelter, are the admitted essential re- 
quirements of man in whatever comparative condition of savage 
or civilised life he may happen to move. And in each of these 
departments is England (in common, to a great extent, with the 
other nations of the western world), busy in the valuable en- 
deavour to supplant the uncertainty of manual by the certainty 
of the mechanical agency. In all the agricultural operations 
of ploughing the land, sowing the seed, reaping the harvest, 
threshing, winnowing, and grinding the grain, and even in mix- 
ing and shaping the materials of bread and biscuits—tle steam- 
engine is now becoming the prime mover, and human agency is 
limited to the direction of its operations. To preparing all the 
materials for clothing, spinning these materials into threads, and 
weaving these threads into varied simple and compound textures 
of silk, linen, cotton, wool, and other staples, the mechanical 
genius of England has designed its apparatus, and set this appa 
ratus to work by the evaporation of water, the head thus libe- 





aid only in controlling the agencies it has conquered. 

And in the preparation of human habitations how much is now 
accomplished by the untiring steam-engine, and the machinery 
to which, without murmur, it is so readily yoked! We may set 
it to dig our foundations, to convey if not to quarry our stone, 
to compound the clay, mould and convey our bricks, mix our 
mortar; to fell, saw, plane, and mould our timber ; draw, weld, 
and screw our iron; make our tiles, cut our slates, grind the 
paint, shape the glass, turn the water-pipes, and Lring the water 
to the bath and the kitchen, 

These operations are no longer mechanical problems in the 
home country. We all know that they constitute the everv-day 
routine of manufacturing industry, and competition in improve- 
ment is now directed either to the better or cheaper production 
of articles already used, or to the design of new and improved 
details which the growing intelligence or expanding taste of the 
public may demand or adopt. 

It must be admitted, however, that many of these mechanical 
acquisitions ae comparatively modern, Agricultural machinery, 
especially, can as yet boast only of a very short life The agri- 
cultural mind of England, to borrow a rather favourite phrase, is 
like the agricultural clay—peculiarly tenacious of origival im 
pressions, and proportionally repulsive of new ones. The 
English farmer was for ages an apt prototype of his pigs, 
impressed with a most obdurate dermination not to do what- 
ever he might be invited to attempt. The ancient flail was the 
presiding deity of his barn, and many now in England, and 
probably among us here, may remember the riotous opposition 
which was encountered by the simple and _ self-evidently econo- 
mical threshing machine, The pig head, however, succumbed, 
as it always must, to the mechanical head, and the threshing 
machine was speedily followed by apparatus for dibbling and 
sowing which acquired extensive popularity. Machines for 
reaping have been for more than thirty years fighting against 
opposition, and are now only rising into general estimation, 
while ploughs for tilling and draining purposes sre still among 
the contested acquisitions of agricultural industry. 

So the steam-engine in its present practical form can boast of 
only about seventy years’ existence, and the period of its birth 
as a general motive power takes us back to the time when every 





every yard of fabric for human clothing was wove by the monoto- 
} nous drudgery of the poor weaver, 
The applications of machinery in the creation of our buildings 





yoked to a rude pugmill was for ages the only aid which the 
brick-maker was content to enlist in his hard service. 


made some years since, that the mechanical productions of Great 
Britain at that time represented the unaided labour of six 
hundred millions of people ; that is, that the wealth and artifi- 
cial wants of the British people exceeded by about twenty-four 
times their ability to supply such increased wants if they were 
still utterly unaided by mechanical contrivance. It would seem 
only reasonable to suppose that this enormous increase of pro- 
ductive power must have been gradually incited by the social 


| progress of the people in refinement, thus creating a — 
' expanding desire to gratify the real or supposed wants whie 





this progress suggested, 

But I apprehend that this principle of demand must carry 
with it the expectation of reward ; and although, when the fact 
of the demand has become generally recognised, a lar-e class of 
suppliers may be forthcoming, yet the most deserving among 
them will be those whose discernment has enabled them to 


| foresee the want, and whose genius has qualified them to tender 


an improved means of supplying it Thus, mechanical inventors 
should be acknowledged as among the most useful of public 


| benefactors, and the public thus-benefised ought, in gratitude, to 


be willing to guarantee a fair recompense for the benefits it 
receives. And itis the hope of such recompense that acts as the 
maiuspring in keeping our mechanical clock going, and em- 
powering it to record the progress of industrial improvements. 
This certain relation between inventive progress and prospec- 
tive reward is indubitably established by the history of the 
patent laws in Great Britain, and although it is a curious fact 
that the first law of this kind was enacted with little real purpose 
of mechanical advancement, it is no less certain that the value 
of tie protection thus afforded to inventors was speedily under- 
stood, and gradually made to subserve its legitimate and im- 
proving purpose. The patent laws in Great Britain originated 
in monopolies granted by the Crown to favoured individuals. 
either as marks of especial approval or, more commonly, it must 
be confessed, for the purpose of raising money ; these grants or 
monopolies being creatable for any privilege which could be 
made profitable to the privileged party, such as the exclusive 
importation of some foreign article of commeree, or the exclusive’ 
manufacture of or dealing in some home product of general 
demand ‘They were hence handsomely paid for, with the view 
of long extended profits and advantages, and, as might naturally 
be inferred, entailed corresponding injury and loss upon the 
community. The public interests, however, outgrew these 
shameful restrictions, and in the reign of James I. was enacted 
the famous statute (21st James I. ¢. 3) which abolished all 
monopolies except such as might be granted, for the term of 
fourteen years or under, “of the sole working and making of 
any manuer of new manufacture within this realm to the true 
and first inventor or inventors of such manufactures, which 


| others, at the time of making such letters patent and grants 


rating the hands from their ancient drudgery, and asking their | 





thread of yarn and cotton was spun by the human hand, and | 


are similarly of modern date, and the power of the horse as | 


Now, to what agencies are we to impute the determined and | 


| persevering progress which the mechanical arts have thus sue- 
| cessfully accomplished among the civilised nations of Europe 
! and America? Pelitical economists, | believe, in their mice ad- 
| justment of cause and effect, tell us that supply always follows 
| demand, and that this relative position is never reversed; in 
other words (if I may venture to expound so great a principle), 
that people will never buy things they don’t want simply be- 
| cause they are offered to them, while, on the other hand, what- 


} 


industry and ingenuity of some members of the said public. If 
this position be admitted, it follows that all our realised im- 
provements are really demanded and required for meeting the 
wants of mankind, and that without such improvements any 
nation, as the English, for example, which has adopted them, 
would be incompetent to meet the requirements of its people. 
In confirmation of this inference we may refer to a calculation 


shall not use, so as also they be not contrary to law, nor mis- 
chievous to the state, by raising the prices of commodities at 
home, or hurt of trade, or generally inconvenient.” 

The law thus defined was, for many years, made little use of, 
the manufacturing industry of the country being as yet very 
slightly developed, while the expenses of obtaining a patent 
(about £500, if including the whole of Great Britain, and 
subsequently of Ireland) and the direful cost of litigation should 
the value or success of the invention induce piracy, required an 
amount of capital and a boldness of speculation which inventors 
or their patrons usually failed tocommand. Nevertheless, we 
find, in examining the history of any branch of mechanical 
improvement, that nearly all the principal contrivances recorded 
as the successive stepping-stones upward from crudeness to 
efficiency have been ushered into the world under the protection 
of a patent. In a few rare cases some inventive philanthropist 
has liberally presented his gifts to the public; but in many of 
these instances, during the latter part of the last century 
especially, inventors of this class, whose desigus were proved of 
great geveral benefit, and were moreover of so extensive an 
applicability that it seemed desirable to promote their introduc- 
tion, were rewarded by munificent grants of the public money. 

A great impetus to mechanical improvements, as imparted by 
the creation of new power, is afforded by the general application 
of the steam-engine. While confined to pumping for mining 
purposes in the form of a single acting or atmospheric engine, it 
gave litt e promise of that universal adaptability of which sub- 
sequent improvements showed it to be susceptible. When, 
however, the great power of the steam-engine was demonstrated 
to be fitted for introduction into every branch of manufacture, 
and other contrivers had shown how neatly and rapidly the 
textile staples could be fingered by mechanism, inventors 
multiplied beyond any precedent, and the patent list showed 
how vastly the inventive genius of Britain was augmenting its 
conquest over inanimate materials. 

For more than two centuries the patent law of Great Britain 
remained essentially as first enacted by the statute of James, 
but its many defects, the great cost of its protection, and the 
uncertainty of that protection against the wily counterfeits or 
the covert adoptions of erafty or of reckless pirates, compelled 
a tardy revision of the entire law as it then stood, and in Octo- 
ber, 1852, the present patent law of England received the royal 
assent. 

Under this improved statute great facilities are offered to the 
inventor for securing his idea in the first instance, at a small 
expense, and for subsequently extending the term of his protec- 
tion in proportion to the encouragement he may receive for 
prosecuting his experiments and perfecting the mauafacture. 
Ove grant also embraces the whole of the British empire, and 
thus saves the cost of applications to the law officers of Edin- 
burgh and Dublin, which were necessary under the old law, 

The extent to which the inventors of Britain have availed 
themselves of the new law may be inferred from the fact that, 
while up to the month of October, 1852, the accumulated spe- 
cifications during more than two centuries amounted only to 
about 13,000, the average annual number since the new act is 
about 3,000. 

The benefit to inventors by allowing them the alternative of 
abandoning their proceedings if the scheme looks unpromising, 
may be inferred from the following interesting facts :— 

That during the year 1855 app ications for “ provisional pro- 
tection,” as it is called, which endures for six months, and is 
intended to give the applicant an opportunity of making his 
preliminary experiments, were made to the number of 2,958. 


| The next stage in the process, the passing of the patent, was 


ever the public may require is sure to be produced by the | 


reached by 2,044 only of this number, 914 of the applicants 
having failed to proceed further during the six months of pro- 
visional protection. 

(To be continued.) 

Tue Stare or THe Post-orrice.—The number of officers and 
servants of the Post-office department, exclusive of 118 in the 
colonies, of fifty-five agents in foreign countries, and of eight marine 
mail officers, is 23,130, of which 10,866 are posemasters 1,593 clerks, 
&c., and forty secretaries, surveyors, superior officers, heads of 
departments, and chief officers, Of this staff about 1,700 are attached 
to the chief oflice in London, and (including this number) about 
3,200 are employed in the London district.—Civil Service Gazette. 
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HINDLE’S VALVES & APPARATUS FOR GOVERNING 


STEAM ENGINES, &c. 


PATENT DATED 22ND JULY, 1856. 
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Fic. 1 is a sectional elevation of the improved throttle valve; Fig. 2 
is a plan of the valve, taken in section through the line A, B, in Fig. 1 
and Fig. 3 is the valve shown separately ; a is the lid of the inner case, 
and cover to the outer case, which has a branch pipe and tlange on 
each side, marked 6 and ¢; the latter is the feed pipe from the boiler 
and the former a pipe leading to the engine; d is the valve spindle 
to which the lever ¢ is attached; / is a portion of the governor rod 
attached to the lever e, by which motion is communicated to the valve 
g, the lever e being stopped by the pin ¢ when the valve is wholly 
opened or closed. In Fig. 1 the valve spindle is shown with a 
shoulder ground steam-tight to the bush 4, through which the spindle 
dis brought outside and attached to the lever e. is a portion of the 


valve spindle which enters the bush m in the closed end of the outer | 


case n; and ¢ is the inner case, to which the lid a is attached or cast. 


From the inner case 0 the steam passes through two opposite steam | 
ways, marked g and r, which, when covered by the valve, produces 


an equal pressure of steam upon the valve. To the steam way r the 


steam passes through the valve, but to the steam way q it is admitted | 


without passing through the valve; the steam course to g or r being 


crossed by the valve y, produces a tendency in the valve to close, | 
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fy wheel c; g is the valve cam, with a bevel wheel A fastened to it, 
the cam and the wheel being loose upon the shaft ; i is a bevel wheel, 


| loose upon the stud j, which is fast to the shaft «, and the bevel 
| wheel i, acting as a carrier wheel, connects the two bevel wheels /‘and 





haust passage of the valve, and g the exhaust passage of the cylinder. | 


To the valve a, motion is communicated by the spindle A from 
ordinary valve gear. On the valve a is a stationary plate i, which has 
two steam passages, j and 4, directly opposite to the supply passages 
of the cylinder, to which steam is conveyed by the supply passages 
of the valve a, from the passages j and & of the stationary plate. On 
the stationary plate is a valve 4 to which a reciprocating motion is 
communicated by the spindle m, from being connected with uniform 
_ or differential gear, and the valve J is so made to cover and uncover 
alternately the steam passages j and & of the stationary plate, 
whereby the supply of steam to the eylinder is alternately inter- 
| cepted, and may be so intercepted at any part of the stroke without 
affecting the escape of the exhaust steam, as the motions of the valve 
‘and the working valve are separated by the stationary plate. 


FiG.9 


which tendency increases and assists the governor balls to ascend | & 


when the apeed of the engine increases, and permits them to descend 
when the speed diminishes. 

Fig. 4 is a section of an improved stop valve ; ¢ is the inner case ; 
J, the outer case ; h, the feed pipe from the boiler, and ia pipe to the 
engine; g is the steam way betwixt the inner and outer cases, covered 
by the valve rim a, which is made steam-tight by facing to the 
bottom or closed end of the inner case e, the flange at being faced to 
the outeredge. The valve rim a is connected with the boss 6 by 
means of the feathers c, and from the boss 6 the spindle j is brought 
outside through the stufling box 4, and supported by the bearer m. 


A lateral motion is communicated to the valve by the hand wheel | 


n' and the screw at the end of the spindle j. When the valve is 


drawn out or moved into the inner case e, it admits or intercepts the | 


supply of steam to the engine. 
“ig. 5 is a section of a new clack expansion valve. a is the valve 
chest and cover; 6, the cylinder plate; and e, the working valve, to 


which motion is communicated by the spindle d, which is brought | 


outside the valve chest through the stuffing box e, avd connected 
with ordinary valve gear; fand g are supply steam passages through 
the valve c, which communicate with the supply passages A and é of 
the cylinder; j is the exhaust passage in the valve c, and & the 
exhaust passage of the cylinder; 4, J, is a beam connecting the 
clack valves m and x, which extend over the supply passages 
of the valve c, and are set to open so far as to admit steam 
equal to the capacity of the supply passages of the cylinder. 
The beam/ rests upon a spindle 0, which is supported by two 
bearers p, p, attached to the valve c. When the valve ¢ is at 
work, the clacks m and n are carried with it; and as the valve pas- 
sage / opens to the cylinder passage / the clack m, acted upon by the 
steam passing to the cylinder, has a tendency to close, but it’s held 
from closing until the valve stop q has passed over the tongue 7; and 
the clack x being opened as the clack closes, is in like manner 
acted upon by the steam passing to the cylinder as soon as the valve 
passage g opens to the cylinder passage 4, and as the valve stop q 
again leaves the tongue v, the clack u closes and clack m opens or 
the next supply of steam to the cylinder. 

In Fig. 6 sis a bush through the valve chest; and ¢ a spindle 
through the bush from the tongue r; across the bush s, parallel with 
the cylinder plate 5, a slot is made in the bush s, into which the 
tongue r is admitted to the extent of half its length, and the other 
half projecting into the valve chest is diminished in width equally 
on both sides to a sharp edge, and the valve stop g, attached to the 
clap m, is diminished in width to the same angle. In its widest part 
the tongue 7 is equal to the distance of motion given to the working 
valve, and in thickness the valve stop q and the tongue r, taken to- 
gether, are equal to the distance the clacks m and » are required to 
open. As the tongue 7 is moved into or drawn out of the valve chest, 
the valve stop qg has more or less surface to pass over, and the clacks 
mand nx being held open for a longer or shorter time, more or less 
steam is admitted to the cylinder, and by means of the spindle ¢ the 
tongue r may be so moved, either by hand gear or by a governor. 
is a lever, supported by the bearer v, connected with the spindle ¢, 
and by means of the rod w, brought from an ordinary governor and 
attached to the lever u, the tongue r is moved into or drawn out of 


the valve chest, by which the supply of steam to the cylinder is regu- | 
lated expavsively, and the speed of the engine is governed without a | 


throttle valve. 

Fig. 7 is a section of an improved slide expansion valve. a is the 
working valve; 6 and ¢ are supply steam passages communicating 
with the supply steam passages d ande of the cylinder; /is the ex- 











Fig. 8 is a section of the improved valve for the recovery of exhaust 
steam. a is the working valve, to work in connexion with the clack 
or slide expansion valve already described; & and ¢ are supply steam 


passages,to communicate with the supply passages of the cylinder; | 
d is the exhaust passage of the valve, to communicate with the | 


exhaust cylinder passage ; « and fare clack valves which open from 


the exhaust passage d into the supply passages 6 and c. When the | 


supply of steam to the cylinder is intercepted by covering the supply 
passage 
the atmospheric pressure, the pressure of steam in the passage b is 
reduced to the same pressure, and the exhaust steam from the opposite 
end of the cylinder opens the clack e, and enters that end of the 
cylinder which communicates with the passage b, and when the 
pressure of steam is in like manner reduced in that end of the cylinder 
communicating with the passage c, the clack fis opened, and the 


exhaust steam from the opposite end of the cylinder is admitted, and 


the loss of power from partial vacuum is prevented. 
Fig. 9 is a section of an improved expansion governor, and Fig. 10 
| an end view of the same. @ isa shaft, supported in two bearers 6, 6 ; 
c isa fly wheel, loose upon the shaft ; and d, an eccentric cam, which 
is fast upon the shaft; ¢ is a spring attached to the fly wheel, and 
pressing on the cam d; fis the bevel wheel fast upon the boss of the 


b, and the pressure of steam in the cylinder is reduced below | 








| later as it diminishes. 





h, and communicates from the fly wheel a reverse motion to the valve 
cam, and by means of the rod & acts upon the valve; /is the engine 
shaft, on which the bevel wheel m, in connexion with the bevel wheel 
n on the shaft a, to which motion is communicated from the engine 
shaft As the shaft @ revolves, the fly wheel c is taken round by 
the spring e, and if the velocity of the engine exceeds the velocity for 
which the spring is set, the fly wheel by the resistance of its inertia 
recedes, and if the velocity diminishes, the fly wheel by the force of 
the spring and its momentum advances; and by means of a reverse 
motion communicated to the valve cam, the supply of steam to the 
cylinder is intercepted, sooner as the speed of the engine increases, or 
nis a notch in the cam, into which the end of 
spring enters, and from which it passes to the opposite side of 
the eccentric, when the motion of the engine is reversed, whereby the 
valve cam is reversed, and the action of the valve changed to the 
reversed motion of the engine. 

Fig. 11 is a section and plan of an improved double discharge 
pressure valve for steam boilers. a is the valve case; 6 is the 
upper, and ¢ the lower part of the valve, faced to the seatings 
dand e; / is the valve spindle, with a socket joint g, through whieh 
a pin is driven ; k is a cover to the valve 4; 7is an elbow pipe, 
to which the valve case a is attached by means of the flanges 7; i1 js 
a spindle from the valve to the weight /; the valve case attached to 
the pipe ¢ is placed in a vertical position in the boiler, supported b 
the flange m, which is bolted to the boilertop. The area of the valve 
c is greater than that of 0, and the pressure of steam on c is greater 
than the pressure on 6, in proportion to the difference of area. The 
weight / is proportioned to the difference of area in ¢ and b, and the 
degree of pressure required in the boiler; and when the difference 
of pressure on c and b exceeds the weight /, the valve c¢ opens to the 
inside, and J to the outside of the valve case a, into which the steam 
passes through the seatings d and e, and escapes through the pipe é 
Through the cover / to the valve ba steam way is formed, which is 
less than the steam way through the seating d, in the same propor- 
tion as the steam way through d is less than that of e, by which as 
the pressure is diminished by escape of steam under the Valve c, the 
resistive pressure upon 6 is diminished in the same proportion and a 
lift of the valve is effected equal to the steam ways through the 
seatings dand e. On the valve spindle are radial feathers p, which 
keep the valve in its place. 

The inventor also describes in his specification a valve and 
apparatus for discharging excess of water from steam boilers. The 
apparatus consists of upper and lower valves which are of equal 
area, and connected together as in Fig. 11; a lever passes through a 
slot at the upper end of the valve spindle, and being attached to a 
fulcrum, has a float fixed at one end and a balance weight at the 
other. When the boiler has the water at the proper level, the valve 
case is covered with water, and the float dips so far as to displace its 
own weight of water; when an excess of water is present the float 
rises, opens the valye and allows the water to escape from the 
boiler. 

The patentee further describes a valve and apparatus for diminish- 
ing the production of steam. The principle upon which it acts being 
that of discharging steam into the ash pit, whenever the pressure of 
steam rises above the normal pressure, or the water sinks to a given 
level. When the water is diminished so as to leave the float con- 
nected to the valve, or the pressure of steam exceeds the required 
pressure, the valve is caused to open by the weight of the float or 
pressure of steam which escapes from the valve, and is carried to the 
ash pit by means of a pipe. Under the furnace bars, and at the far 
end of the ash pit, this pipe crosses the ash-pit, and from a number of 
holes in the pipe the steam escapes and is spread in the ash-pit, from 
which it passes into the furnace in place of air, and by reducing the 
heat of the furnace diminishes the production of steam in the boiler. 

The patentee also describes a valve and apparatus for limiting the 
use of water in steam boilers. In this case there is a float and weight 
at opposite ends of the lever connected with the valve. When the 
water in the boiler is diminished so as to leave the fioat, it descends 
brings down the lever, and closes the valve, which intercepts the 
supply of steam, and stops the engine. 


GARD’S BITS FOR BORING AND ‘SINKING, 
PATENT DATED 30TH SEPTEMBER, 1856. 


Tuts invention consists of improvements in the construction of bits 
for boring and sinking which were patented in October 1857. The 
bits were then described as formed in one piece; the patentee now 
forms them in two separate and distinct parts. One part is a concave 
bit, with cross or other suitable cutters attached toa hollow shaft, 
and communicating interiorily and directly with it and the other 
part of an outer circular cutter or ring, having slots instead of holes 
to prevent the formation of a vacuum, being made of a greater inside 
diameter than the outer. 
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Fig. 1 shews an elevation of the improved bit with the exterior 
ring removed ; Fig 2 isa side view of the moveable cutting ring ; Fig. 3 
is a plan, of the bit, ring, sludge tube, and valve complete, and Fig. 4 
is a longitudinal section of the same. A is the circular bit, having 
a male screw formed on its upper part which screws into a female 
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screw cut in the lower part of the sludge tube G. The interior C of 
the bit A forms a passage for the sludge or debris that is removed by 
the cutters. Disthe cutting moveable ring, which is secured in 
its place by the part from c to d being made conical, so that when the 
circular bit A is screwed into the sludge tube it jams the upper part 
of the moveable ring D against the under side of the sludge tube G. 
F, F, are slots formed in the moveable cutting ring, which renders the 
cutter elastic, and greatly facilitates the withdrawal of the borer in 
case a piece of iron or other hard substance should accidentally fall 
into the hole ; it also prevents a tendency to stick when boring in 
tough compact stratum, such as magnesian limestone; there is also 
the advantage of being able to sharpen the interior chisel on a grind- 
stone, instead of letting back the temper and sharpening with file or 
cold chisel, a process detrimental to the steel. The edge x of the 
circular cutter being the part most subject to wear and tear from 
constant friction against the sides of the bore hole, is easily and 
cheaply enlarged by being heated and thrown out to its full size on 
amandril, and when too much wora for that operation, it can be 
easily and cheaply renewed, whereas in the bits tormed in one piece 
an entirely new bit is necessary. Th is a ball valve in the sladge 
tube, with its seat formed in the top of the bit to prevent the sludge 
returning; and E, a hole for removing sludge from the tube. y 


SMITH AND TAYLOR'S APPARATUS FOR MEASURING 
GAS AND OTHER FLUIDS, &c. 
PATENT DATED 27TH SEPTEMBER, 1856. 


THEsE improvements relate, Firstly, to the parts forming the par- 
titions or diaphragms of dry gas meters, and consists in applying to 
the centre of the flexible material of which shielded partitions are 
made a plate of metal, for the purpose of keeping the flexible material 
from passing the inner edges of the plates, Secondly, in the con- 
nexions for effecting the correct relative motions of the several parts 
of such diaphragms. Thirdly, in the construction of the valves for 
governing the passage of the gas to and from the measuring com- 
partments of the meter by forming the seat of each valve in connexion 
with two measuring compartments with four passages, three of which 
are parallel to each other, and the fourth transverse thereto, to effect 


FIG.!. 


‘ i) y 
(ha ge: os 
1 Baa SY cul 
, | i : 


Hh! 
i 
Wii 


i" i 





a communication by the cover with one or other end passage in the 
seat, and in forming the valve cover with three parallel chambers or 
compartments, the two outer of which are connected 30 as to operate 
asone. Fourthly, to applying a regulating valve to regulate the 
quantity of fluid admitted to the meter by the pressure of such fluid. 
Fifthly, to the valve for governing the direction of motion of the 
fluid alternately to and from the measuring compartments. Sixthly, 
to employing, in connexion with each measuring compartment of 
meters, a spindle valve capable of acting alternately with the inlet 
and outlet passages; and, Seventhly, to applying the inlet valve or 
valves to gas regulators, so as to have a tendency to open by the 

assage of the gas, but which tendency is counteracted as the pressure 
increases beyond the consumption. 


FIG .2. 
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Fig. 1 represents a'seetion of a meter for measuring water and other 
fluids, and relates to the fourth part of the above improvements. 
The water or other fluid to be measured passes into the meter, as 
indicated by the arrows, through the pipe a@ and box b, which is 
formed the passage 6' capable of being closed by the valve b*; 
and thé valve 5? is atlixed on the under side of the opening bt to the 
lever arm 5, which turns upon a centre of motion b', and has one end 
weighted by the weight 4°, the tendency of which is to keep the valve 
closed whitist the other.end of the lever arm é is by pin joint con- 
nected to the stem-c of the weight c', connected to and bearing upon 
the flexible diaphragm c* of vulcanised or prepared indla-rebber. 
When the pressure of the water or other fluid Ncreasti beyond that 
required, the force of such fluid will tend to lift the diaphragm e? with 
its weight, and thus partially close the valve 6%, till by that pressure 
being diminished and the weight ¢! descending, the valve & will open 
again for the free passage of the fluid. The water or other fluid 
thence by. the izes d, d, to the valve chamber e, in which 
works the valve /for governing the direction of flow through one or 
other of the passages g or hk, to one or the other side of the moving 
— or partition employed. This diaphragm is formed of the 
metal plate i, surrounded by the annular ring j of vulcanised or pre- 
pared india-rubber, the one edge of which is connected to the edge of 
the plate i, whilst the other edge is connected to the case. In pre- 





the valve /, to reverse its position. The lever arm n is affixed to the 
axis »', which passes through a suitable stuffing box in the side of the 
valve box ¢, and has allixed to it an arm» 2, which by a link » is 
connected to the valve. The illustration shows the water or other 
fluid passing to be measured through the passage h, and the measured 
fluid to be passing from the other side of the diaphragm by the 
passage 7 to the outlet passage o in connexion with a ta », the outlet 
to which is shown atp. The motion of the parts is » oF aided by a 
spring g, one end of which is aflixed by pin joint to the end of the 
lever arm #, whilst its other end turns upon the fixed ping’. Fig. 2 
shows an arrangement for carrying out the seventh part of ‘the 
improvements. «@ is the inlet passage for the gas which | passes 
through the opening 4, which is capable of being closed when the 
supply of gas is stopped by the valve 5" acted upon by the waight 5%. 
But so soon as gas is caused to flow, the pressure thereof opens the 
valve 6: until that pressure increases beyond the consum ption, when 
the gas acts upon, with a tendency to raise, the flexible dia yhragm c 
which is connected by means of the link d to one end of the lever arm 
b', carrying the valve 4', when the valve b! will close or partially close 
| the opening ), reducing and thereby regulating the pressure of the 
| gas in its passage through the apparatus; / is the outlet for con- 
| sumption ; g are weights to regulate the pressure on the diaphragm. 
A modification of this part of the invention is also deseribed in the 
specification, in which, in place ofa flexible diaphragm, a moving 
cover is employed, whose edges move in the channel tilled with 
quicksilver. 


paring the annular ring of india-rubber j, a strip of sheet india-rubber 
(unprepared or unvulcanised) is cut to the required size ; it is then 
stretched over a mould of the form desired, and united by suitable | 
composition at the two ends or edges, so as to form an aie belt or 
ring, this ring is then subjected to the vulcanising or preparing pro- | 
cess. The valve /, according to the fifth part of the improvements, | 
in place of sliding on its seat, as is ordinarily the practice, has given 
to it a sort of jumping action, given by its being connected at each 
end to the ends of links 4, whose other ends turn upon pin joints i 
affixed to the sides of the valve chamber, thereby causing the valve 
to move by a sort of parallel motion ; or another arrangement may be 
made, but which it is not necessary to describe. Motion is given to 
the valve f in the following manner:—Upon the plate i is atlixed, 
and so as to move with it, the stem j%, upon which are affixed the 
rings or tappets j%, 73, which in the motion of the plate i alternately 
operate upon a stud /in the T piece of the arm Zi, which turns upon 
the fixed axis of motion 2, whilst its other end is connected to one 
end of the spring m, whose other end is by pin joint affixed to the 
stationary piece m', as shown. As the arm Kis moved by the action 
of the rings or tappets js on the pin 4, to bring the pin / in'a horizontal 
line with the axis v, the spring m becomes compressed, but as soon 
as the pin / passes that horizontal line in either direction, the action 
of the spring m is to carry the outer end of the arm / to which the 
pin / is affixed, to the fullest extent in the direction in which for the 
time it is moving, and in so doing one or other of the pins /* in the 
T end of the lever will act upon the lever arm x in connexion with 








CARR’S MODE OF OPERATING HAMMERS AND STAMPS. 


PaTENT DATED 29TH SEPTEMBER, 1856. 


FIG.2, 














Fig. 3 shows the mode of packing a steam piston head; Fig. 4 the 
| mode of packing an air piston head; and Fig. 5 the index and 
finger. A is the framework supporting the hammer; B the bed; C 
the anvil; D the hammer and stem ; d the piston head ; @* the packing 
| rings ; d elastic material; E the sliding frame on which the cross 
head F slides ; G, G, receive the blows of the cams g, g; H the cam 
shaft; H' the fly wheel; I the steam piston; I' the connecting rod; 
I*, 12, the packing rings ; 1°, I°, the cone; I* the spiral springs; I* the 
upper piston plate; J the steam cylinder; K the sliding frame to 
guide the piston rod; L valve box; M the handle, and m the rod, 
operating the crank m! to open or close the valve admitting air into 
evlinder O ; N the box to exclude the dust from the valve apparatus ; 
n' the index; n!! the dial; P a pipe to admit pure air; R eccentric 
rod giving the valve motion through the shaft U and the spindle V ; 
W steam pipe containing throttle valve. 


Tuts invention consists in improvements more particularly applicable 
to the mode of operating trip hammers, patented by Bellford, in 
October, 1854, and other tools of a similar character; but is also 
applicable to those operated by atmospheric action, springs, or other 
devices for accumulating power, as well as to those where weight 
only is used. The principal part of the present improvements con- 
sists in bedding a steam-engine in the framework of the hammer or 
on an independent foundation, and connecting it through the 
mediation of connecting rod and crank directly to the cam shaft. 
Under this arrangement the apparatus will be‘more simple and com- 
pact in construction; the belts and gearing, otherwise necessary, are 
dispensed with; the hammer is raised by the helve or stem without | 
other fulcrum than the cams; and, while the force of the blow is 
regalated by the valves ofthe air cylinder, or by friction where springs, 
&c., are used, the number of blows is governed by controlling the | 
speed of the steam piston. This is done by one person simultaneously 
by means of rods with handles connected to the valves of both steam 
and air cylinders, or, when other devices are substituted for the | Esmcration or Arrisaxs.—A meeting of some of the inhabitants 
latter, by some similar contrivance for controlling them, Another | of Woolwich and Plumstead was recently held in the ‘Town- 
part of the improvements consists in the mode of using and operating | hall, Woolwich, for the purpose of devising the best means to assist 
upon a series of metallic packing tings. on the steam piston head. | the discharged artisans and labourers in their desire to emigrate to 
These are cut into segments and ate placed one upon another between | Canada. Lieutenant-General Sir W. Codrington occupied the chair, 
the upper and under plate, so that the joints overlap each other. | and read a letter which he had addressed to Lord Panmure, together 
The inside of these rings are in contact with a truncated cone set on | with the reply, informing him that his department had not the means 
the piston shaft ; this is kept pressed up against them by the operation | of complying with his request in behalfof the men. Sir William then 
of spiral or other springs resting in the hollow cone and projecting | proposed the plan of raising subscriptions from the town and country 
above it, so that the upper plate shall bear upon them is this is at large with the endeavour to realise their project, and of urging 
screwed down the cone is also forced down, presenting a constantly | the Government as a duty to contribute towards the fund. A num- 
increasing radius to press the rings outwards. The next part of the | ber of gentlemen addressed the meeting with much energy on the 
improvements consists in using for packing the air piston brass or | subject, and Mr. George Hall Graham proposed an appeul to the 
other metallic rings cut into segments, so that the joints overlapping | Prime Minister himself, urging the justice of the men being treated 
each other above and below are air-tight. These are made to fit into | with the same liberality as the German Legion, who, when their 
or upon a groove around the periphery of the piston, and are caused | services were no longer required, were provided with homes and grants 
to maintain an outward uniform pressure by cork or other elastic | of land. The Rev. Mr. Ackworth remarked that as the Times, in a 
substance at the back. The fourth part of the improvements con- | most considerate and propitiatory leading article, had given publicity 
sist in boxing up the air cylinder valve apparatus so as to exclude | to their cause, they would speedily receive abundant funds for their 
from it the dust and dirt of the workshop, and by means of a pipe | object, and if the country would only lend them a couple of ships the 
leading into the box, supplying the necessary air from a purer source. | inhabitants of Woolwich and Plumstead would gladly furnish the 
The fifth part of the improvements consist in attaching to the in- | stores, A number of resolutions were subsequently agreed to, ap- 
letting air valve shaft a finger, which, pointing to a dial properly | pointing a committee, treasurer, and secretaries for collecting the 
scaled and marked, shall indicate the amount of space opened for the | funds, rogents Major-General ‘Sir F. Williams, commandant of 
admission of air into the cylinder, and consequently the force of the | Woolwich garrison. Most of the gentlemen present entered their 
blow from the hammer. names for £5 each, to which was finally annexed the name of the 

Fig. 1 represents the side view of one mode of attaching the steam- | chairman for £25. Applause and acclamation greeted this announce- 
engine to the cam shaft; Fig. 2 represents the front view of the same ; | ment, and the meeting separated. 
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HOW CAN INCREASED SUPPLIES OF COTTON BE 
OBTAINED? 
By J. B. Smita, M.P. 
Tux inventions of Arkwright and Crompton for spinning cotton 
in England, and that of Whitney in America for cleaning it, 
whilst they have largely contributed to the wealth of this coun- 
try, have, by cheapening the production of cotton clothing, 
greatly promoted the comfort and civilisation of millions in all 
parts of the world, ; 

The importance of our cotton manufactures is best shown by 
the fact that, besides providing clothing for our whole popula- 
tion, our exports last year amounted to £38,284,700, being one- 
third of the value of our entire exports to foreign countries ; 
any serious interruption, therefore, toa manufacture in which 
millions of consumers are interested, would be little less than a 
world’s calamity, ; 

It is much to be desired that our supplies of the raw material 
furso great a manufacture should be derived from a variety of 
sourees, but unfortunately tiey are chiefly derived from one 
souree. The imports of cotton into Great Britain last year 
amounted in round numbers to 900,000,000 Ib., of which 
700,000,000 Ib, were received from the United States. The 
alarm created by recent symptoms of discontent among the 
slaves in that country, is evidence that their owners themselves 
are not without apprehensions of danger, and it is impossible for 
those interested in the cotton manufactures of this country to 
contemplate with unconcern the insecurity on which their vast 
manufacture rests. 

In the earlier stages of the cotton manufacture we derived 
our supplies of the raw material from various quarters in the M 
diterranean, the West Indian I<lands, Brazil, and South Americ 
1810 our imports from the United States were 
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£14,414 bales. In thats Upland cotton ranged from 15d. to 
o2d, per lb, and West India cotton from 21d, to 2s. 4d. per Ib. 
rom this time the crowth in the United States kept constantly 
increasing; and it is evident, from the stocks on hand in our 
ports for about ten consecutive years being equal to from thirty 
to fifty-three weeks’ consumption, that the production of cotton 
had overtaken thedemand, The effeet of this over-aupply was a con- 
prices, and a struggle between the producing 
countries as to which could afford to grow it cheapest. The 
rich Jands and superior cultivation of the United States enabled 
her successiully to out-rival all competitors, and almost to mo- 
nopolise the supply of the European markets. 

The decline ia the prices of cotton from 1s. 10d. per pound to 
5d. to 8d. per Ib,, gave a great stimulus to increased manufac- 
ture, and during the same time the constant improvement in 
machinery Jed to a cheapness of production which has resulted 
in an increase of consumption as wonderful as it has been benefi- 
cial. In the last forty years the consumption of cotton in Creat 
Britain has increased from 88,000,000 1b, to 891,000,000 Tb. 

The inerease in the growth of cotton has not for some years 
past kept pace with the increased consumption, and instead of 
jarge stocks on hand in our ports at the close of the year as in 

t, our stock in the ports at the close of the last year 
was only equal to twelve weeks’ consumption ; and it is evident 
that we have arrived at the turning point of the consumption 
having overtaken the production. The question has, therefore, 

en forced pon our attention—How can our supplies of cotten 
be increased ? 

Attention has been directed, from time to time, to the capa- 
bilities of Western Africa for the growih of cotton, and it may 
probably, ere long, become an important source of supply. The 
first season only about 235 ib. were obtainable ; the second year 
14,000 1b. ; and the third year about 30,000 1b, Sinee that time 
the growers, encouraged by the profits, and finding they can dis- 
pose of any quantity, have begun to cultivate it more ex- 
tensively ; and it is expected to receive this year 1,000 bales, 
equal to 1,200,000 Ib.; and, next year, 10,000 bales. 

Cotton has been grown in Natal, Australia, and on the borders 
of the Euphrates and the Tigris, and may be grown in most 
countries situated within certain latitudes ; but to grow it in new 
aud barbarous countries to any extent, will, besides the ex- 
penditure of considerable capital, probably require ages. 

India is capable of furnishing us with an unlimited supply of 
cotton. Why we receive so little is the subject to which I am 
desirous of directing our attention, 

Our supplies of cotton from India, in former times, were 
Jarger even than from the United States, In 1818 our imports 
from India amounted to 247,659, bales, while those from the 
United States that year were only 207,580 bales, 

But the price of India cotton was then 17d. per Ib. In 1822, 
the price had fallen to 6jd. per Ib., and the imports fell to 
19,263 bals. In 1841 the imports inereased to 270.000 bales. 
In 1846 they fell off to 49,500 bales. Our imports from India 
have at all times been irregular; the quality of the cotton being 
inferior to that of other countries, it is only in times of scarcity 
and high prices that it has been forced into use. The price of 
Indian cotton, ruling in the market about 2d. per Tb. below that 
of American, so long as the latter can be purchased at 5d, to 8d. 
per Ib., Incian cotton is neglected, and falls to a price at which 
imports become unprofitable. The importation of cotton from 
India has been discouraging; stocks have been held on hand for 
years, and oceasionally have been almost unsaleable, and im ports 
miu t times, have been attended with great losses. The 
stocks of Indian cotton on hand in our ports at the cloze of each 
year, show that, at the average rate of consumption, there were 
on hand during the years 1818 to 1824, from 120 to 240 weeks’ 
consumption, and so recently as 1844 there were 107 weeks’ 
consumption ; in 1845 there were 130 wecks’ consumption ; in 
1846 there were seventy-five weeks’ consumption, while the 
stock on hand on the 31st December last only amounted to 
twenty-three weeks’ consumption. 

It is the interest of India either to have a constant demand 
for her cotton, or to be relieved from the losses incident to an 
oceasional demand. But to seeure a constant demand it is 
necessary that she be able to compete with America, and this 
leads to the inquiry into the capabilities of India for producing 
cotton equally cheap and good with that country. 

In 1848 this subject engaged the attention of Parliament; Mr. 
Bright, the member for Manchester, moved for a committee of 
the House of Commons to inquire into the growth of cotton in 
India. I had the honour of being appointed a member of that 
committee, which obtained a mass of valuable information as to 
the obstacles which prevent India from successfully competing 
with the United States. 

India is connected in the popular mind with wealth and fer- 
tility; the riches of India is a popular illusion. The land of 
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India is not generally fertile, and is not to be compared with that 
of the Western World; an acre of land in India produces 50 to 
70 Ib. of clean cotton; in America the same quantity of land 
yields 400} 


. of clean cotton. The lands of America are rich 
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and fertile, and are watered with rains throughout the year. Th 
and of India, on the contrary, except on the borders of the rivers, 
is parched by a burning sun, and is, during eight or nine months 
of the year, almost without rain ; nevertheless it is a singular 
fact that there is a greater fall of rain in India than in America; 
and if it were collected by artificial mgans, instead of being 
allowed uselessly to run away to the sea, the land would be made 
capable of yielding two or three crops a-year, and would then be 
assimilated in fertility to that of America. —_ 

There is abundant evidence that India possesses capabilities of 
producing unlimited supplies of cotton, sugar, coffee, tobacco, 
corn, flax, hemp, and a variety of other articles; it is desirable 
that we should possess clear views of the obstacles which exist to 
India becoming what, in the popular mind she is supposed to be, 
a country abounding in wealth and fertility, in order that our 
exertions may be directed to the practical means of removing 
those obstacles. co 

The cause of the extreme sterility of the soil of India is the 
want of sufficient moisture. Irrigation, then, is indispensable to 
increased production. Colonel Cotton well observes — W ith 
an unlimited supply of water within reach, which, if applied to 
purposes of irrigation, would more than provide for every pos- 
sible want, the people of India have been generally barely sup- 
pied with the necessaries of life, and often so entirely without 
them as to perish by hundreds of thousands ; and their European 
rulers, with this treasure within their reach, of fat greater value 
in proportion to the cost of obtaining it than the richest gold 
mines in the world, haye been unable to make their income 
equal their expenditure.” oe or 

The fall of rain in India is more than sufficient to irrigate all 
the cultivable land. By a free supply of water alone, without 
any additional skill, the produce of the land might be incre a ed 
three or four fold, and the quality greatly improved. Mr. Geo, 
Vary, who had twelve years’ experience in India, and was late su- 
perintendent of the Government cotton experiments In Sattara and 
Sholopoor, says: “The cotton plant, as at present cultivated, is 
an annnal. The seed is sown towards the end of the monsoon. 
The bush seldom exceeds 34 feet high, and 40 1b. per acre of 
clean cotton is considered a fair crop. After the cotton is col- 
lected the bushes are pulled up and burned, as they all die during 
the hot weather for want of moisture. Ly irrigating cotton you 
will be able to retain the same bushes for several years. I hav € 
scen a bush nine years old, producing three crops yearly of fine 
cotton; you will, therefore, get two or three crops yearly instead 
of one. ‘Instead of 40 Ib, per acre you will probably get 200 to 
300 Ib. yearly per acre, and the quality of irrigated cotton is 150 
per cent. better than field cultivated cotton, which is easily 
accounted for, In the non-irrigation system, the hot weather 
suddenly sets in, the bush, from the want of moisture, become 
dried up and stunted, and this renders the cotton short and crisp. 
The samples of eotton I have seen grown in gardens, or where 
there was plenty of moisture, are as fine, long, and silky as any 
in the world, and there is no doubt, if it could be produced in 
arge quantities, it would be preferred to American or any other. 
Dr. Buist bears similar testimony to the effects of irrigation, 
which he has seen, in increasing the quantity, and in improving 
the fineness and length of staple of the cotton. We have, besides, 
the authority of Sir John Lawrence, that the produce of cotton 
from irrigated land near Delhi was 884 Ib. of clean cotton per 
acre, 

This evidence is decisive that, by means of irrigation, India can 
produce cotton of equal quality and in equal quantity with 
America. « 

There are all over India remains of works of irrigation in a 
state of ruin or decay. The existing mode of watering the land 
is rude and costly, consisting, Ist, of the Persian wheel, by which 
water is lifted in earthen jars of about two quarts each ; some- 
times worked as a treadmill by manual labour, but more 
commonly by bullocks. 2nd, Lifting water from pools or tanks 








witha leathern bag. 8rd, Lifting it with a wooden shoot. 4th, 
Lifting it from wells, 30 to 60 feet deep, with a bugket. ‘lhe 


cost of irrigating one crop by the least expensive of these modes 
would amount to 12s. to 86s. per acre. Almost all the existing 
canals for irrigation are constructed in an extremely defective 
manner, and only supply water to the land sometimes during 
four months, and sometimes only during two months of the year. 
That which is required is, that we should ava.l ourselves of the 
superior engineering skill of the present age to devise a great 
systematic plan of irrigation, by which the whole country should 
be furnished with canals of irrigation, supplied by the rivers at 
all times with water, and which might also be used as canals for 
the cheap conveyance of produce. India affords great facilities 
for works of this nature, and it is estimated that land might be 
furnished with a constant supply of water for irrigation, by 
these means, at a cost of 2s. 6d. per acre per annum, besides 
providing water conveyance : ; : 

The awful depopulation of the country by famine, in 1837- 
1838, in consequence of droughts, roused the Government to 
emulate the Mogul Emperors in works of irrigation, and to 
make the Ganges canal, which, including branches, is 300 
miles in extent. Sut the whole of these kind of works 
executed by the Government in 100 years, at an expense of 
about £2,500,000, are only calculated to irrigate about four 
millions of acres, in a country comprising an area of about 
800 millions of acres of land. 

Roads and communications are a fundamental element of 
national prosperity and wealth. But it may be said of India 
that she has no roads, there being only 3,000 to 4,000 miles 
of metalled roads for a population of 150,000,000, while 
in England there are 120,000 miles of metalled roads. 
What would England be without roads, canals, railroads, ports, 
and public works! For want of roads in India cotton is 
brought a distance of 400 miles to a shipping port on the 
backs of bullocks, each bullock carrying about 240 Tb. The 
journey occupies two to three months, and it frequently 
happens that the cotton is overtaken by the rainy season, 
the streams and torrents become impassible, and droves of 
bullocks die on the road from over-fatigue. When the railway 
reaches the cotton district, which, at the past rate of progress 
may be expected some ten to fifteen years hence, the transit 
to a shipping port, which on an average has hitherto occupied 
sixty-four days, will be accomplished in thirty-six hours. 

So long ago as 1839 railways were projected in India, but they 
have hitherto made the same slow progress with everything 
useful in that country, only about 200 miles being yet opened, 
while during the same period in the United States, upwards of 
20,000 miles have been completed. It remains to be seen 
whether railways, constructed more for political and military 
purposes than for commerce, will fulfil their professed objects of 
‘wcilitating the carriage of produce to shipping ports. Railroads 
are better than no roads, but bulky produce will not bear expen- 
sive carriage from long distances. If it were not for the cheap 
water communications of America, probably not a hundredth 
part of the produce now brought to a port down the Mississippi, 
and other parts, from great distances, would find a market. ‘he 
cost of conveyance in America by the lakes is from /th to ?ths 
of a ld, per ton per mile; by the Erie canal it is 2d, In India, 

















down the Ganges, it is $d. to fd. ; and by the Madras canals, §d. ; 
while the freight of cotton from Berar to Bombay on pack 
bullocks is 10}d. per ton per mile. 

One of the greatest obstacles to the increased production of 
cotton in India is the tenure of land. A wise tenure of land lies 
at the foundation of the future welfare and improvement of the 
people of India. 

Instead of levying their rent in produce, the East India Com: 
pany levy it in money. In some of the cotton districts the 
practice is for the Government to make an annual assessment of 
each field cultivated by the ryots, at such times as the state of 
the crops enables the collector to estimate the amount which the 
cultivator may be able to pay. It must be evident that a system 
like this is destructive of all stimulus to exertion or improve- 
ment. It converts the ryots into mere human bees, permitted to 
exist for the sake of creating wealth, but like those industrious 
insects, denied the reward of its enjoyment—every year collect- 
ing a fresh store, but every year stripped of all, except enough 
to maintain existence until the season returns for repeating the 
robbery. That such a tenure results in creating a most abject 
class of cultivators is not surprising, when it is stated by Mr. 
Davis, one of the East India Company’s collectors, that the whole 
sum left by the Government, for the subsistence of the human 
bees in his district, amounted to 3s. for cultivating an acre of 
cotton ! 

The exactions of the Government from an impoverished 
people produce the usual results of oppression, demoralisation, 
chicanery, deceit, and cunning, and render it difficult to collect 
the Government rents without resort to some kind of force. 

Nothing can be more mistaken or impolitic than the system 
of land tenure in India. No country can ever rise beyond 
barbarism, so long as the state has the power to take, at any one 
moment, any given amount of the produce of the soil; where 
there is no stimulus poverty must always prevail. 

In Ceylon, Penang, Singapore, and Hong-Kong, the Indian 
policy of land tenure has been abandoned. The land in these 
colonies is either sold by auction in perpetuity, or for leases of 
999 years, with trifling quit-rents. The result is an encourage- 
ment to European settlement and enterprise, and such an im- 
provement in the condition of the people as to mark these 
countries as the most flourishing of our eastern possessions, 

The state of the law and of the police is another crying evil 
in India. Hindoo, Mahomedan, and English law is administered 
by incompetent and under-paid functionaries, without profes- 
sional training or the practice or study of the law. In the 
Supreme Courts at Calcutta, Madras, and Bombay, the law is 
administered by English judges, and although ninety-five per 
cent. of the suitors are natives, the system gives satisfaction. 
Young men of twenty-two or twenty-three years of age, with- 
out knowledge of the world or of law, are appointed as magis- 
trates and judges, Boy magistrates and hoy judges are the 
scandal of India, and no wonder that the system results in dis- 
satisiaction and complainings. 

The advantages to India of European enterprise and capital 
are incalculable; but who can be induced to settle in a cuontry 
in such a state of insecurity? Within the past fifteen years 
upwards of three millions of people have emigrated from Eng- 
land to different parts of the world; but, according to an 
official return in 1852, the number of British subjects in India, 
not in the service of the Company, residing in the interior of the 
country, and engaged in agricultural or manufacturing pursuits, 
including indigo and sugar planters, farmers, landed proprietors, 
cotton agents, &e., does not exceed in Bengal, 273 persons ; 
Madras, 37 persons; Bombay, 7 persons; total, 317. In the 
towns there are, males, 5,729; females, 4,277 ; total, 10,006. 

What a condemnation of the government of the East India 
Company; of its land tenure, its want of roads, want of law 
and justice, absence of every thing which tempt men to leave 
their homes for foreign lands ! 

A change in the system of government in India is no less in- 
dispensable to its future welfare. Hitherto no honours nor 
rewards await any governors but those who extend our territory. 
Dazzled by the glories of war and new conquests, no encourage- 
ment is awarded by the Government to the real benefactors of 
India—those who conquer barbarism by seeking to develop the 
resources of the country and to improve the condition of the 
people. 

It, then, the obstacles which weigh upon the energies of the 
people, and prevent them from developing the resources of the 
country, were removed, India presents unbounded means of 
supplying us not only with cotton, but with supplies of raw pro- 
duce of all kinds; but at present Java, with her 10,000,000 of 
people, yields more than India with her 150,000,000. The im- 
provement in the condition of the people which would follow 
upon wise and just government would enable them to consume 
our manufactures of all kinds to an immense extent. It is 
almost incredible that India, with her 150,000,000 of people, 
consumes a less amount of our manufactures than are consumed 
by a few thousand people in Australia! If India were able to 
consume our manufactures in the same proportion as the United 
States, our exports to India alone would exceed our present total 
exports to all parts of the world. What a field for British 
enterprise ! 

We have incurred a fearful responsibility, as a nation, by our 
conquest of India. We have forcibly taken under our rule 
150,000,000 human beings unfit for free institutions : the British 
people are therefore bound to see that steps are taken to promote 
their happiness by wise and just laws, administered by a pater- 
nal government, with a view to prepare them for higher destinies, 

It is pro to form an association in the manufacturing 
districts of Lancashire, for promoting the growth of cotton in 
various parts of the world, with the view to obviate the existing 
dependence chiefly on one source of supply. Thereare doubtless 
great advantages in association and union to obtain definite 
objects. I have endeavoured to show that India is capable of 
furnishing an unlimited supply of cotton, and that the obstacles 
which prevent it are— 

1. The want of works of irrigation. 

2. The want of roads and cheap conveyance. 

3. The want of a secure tenure of land in perpetuity, similar 
to that enjoyed by all the British colonies and the United 
States. 

- The want of just and well administered laws and an efficient 
po ice. 

These are objects which the people of England may legiti- 
mately demand of the Government, and which the Government, 
in justice to India, are bound to carry out. 

Let it not be supposed that by asking of the Government the 
expenditure of large sums for irrigation, roads, and canals, the 
manufacturers of Lancashire are seeking for any peculiar favours 
to be granted to them. The profit accruing to the public ex- 
chequer from the outlay of such public works as are most needed 
is so extraordinary, that the only wonder is why so little has been 
expended. 

The outlay of £180,000 in irrigation, in the province of 
Rajahmundry, yielded, in six years, an increased revenue of 
£60,0C0 per unuum and an increased production of £220,000 a 
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year; so that an outlay of £180,000 produced a return of 
£280,000 per annum. In Tanjore, an outlay of £250,000 in 
public works produced an increased revenue of £200,000 a year, 
and an increased value of land of £200,000 a year, so that, in 
this instance, an outlay of £250,000 produced a return of 
£400,000 a year! The tolls received on the Coomptah-road 
paid off the outlay the first year. Colonel Cotton states that, 
“the average return on all the new irrigation in the Madras 
Presidency, for the last fourteen years, is 70 per cent., taking the 
whole of the years since their execution. The present annual 
profit is at least cent. per cent., and that without counting the 
improvement of private property. 

The government of India have incurred a debt of upwards 
of £50,000,000 for war purposes. Why cannot they borrow for 
making public works? In India the department of public works 
should be considered one of the very first in the state. There 
would be less difficulty in raising funds on the credit of the 
government for objects of acknowledged public utility than for 
purposes of war; and the profits attending public works are so 
enormous, that if they were faithfully set apart as a sinking fund 
in extinguishing the debt, India might be covered with public 
works for nothing. 

Mr. Nesbit Shaw, formerly a collector of revenue in the 
Dharwar district, is decidedly of opinion that India can, even at 
present, compete with America, not, however, by growing 
indigenous cotton, but by fairly turning attention to the steady 
introduction of superior varieties, by introducing all practicable 
improvements, and by a rigid determination to put down adulte- 
ration and other frauds in the trade. Mr. Shaw tried the 
experiment, under many difficulties, of growing on unirrigated 
land several thousand bales of cotton from New Orleans seed. 
This cotton was sold in Manchester at 6}d. per lb., while the 
native cotton only sold at 34d. per lb. The produce from New 
Orleans seed is about 100 Jb. of clean cotton per acre; from 
native seed it is only 60 to 70 lb. per acre. This cotton from 
New Orleans seed only yielded about 14d. per lb. to the culti- 
vator, and if this left as large a profit as other kinds of produce, 
it would continue to be grown for a constant demand. Colonel 
Cotton estimates that at least one anna (14d.) per lb. could be 
taken off the cost of bringing cotton to market by improved 
communications. In this case India cotton from New Orleans 
seed might be laid down in Liverpool at 34d. or 4d. per 1b. 
But supposing, by means of irrigation, the land were made to 
yield four or five fold, unless the government raised the assess- 
ments of the ryots in proportion, and appropriated al! the 
improvements to themselves, the cost of production would be 
so reduced as to enable India to compete with the lowest known 
prices of American cotton. 

In a country, however, where the cultivators of cotton are so 
poor and wretched, and where the unfortunate ryot usually 
mortgages his future crop before it is grown, at a rate of interest 
amounting from forty to fifty per cent. per annum, it cannot be 
expected that he will be induced to depart from the old system 
of cultivation, or try experiments with new seeds, or new or more 
economical methods of cleaning cotton. It seems, in the peculiar 
condition of India, that European influence, agency, and capital 
are indispensable to an early and large production of cotton of 
improved quality. This is a subject which would properly 
engage the attention of an association formed for promoting the 
growth of cotton, as also the means of delivering the ryots from 
the exactions of the money-lenders and middle men, of whom a 
resident of many years thus writes :— 

An excellent opportunity is presented of encouraging the 
growth of cotton without one farthing of expense or of risk to 
the Government. The province of Candeish is one of the richest 
in India, and peculiarly suited for the growth of cotton. The 
country is covered with ruined towns and villages, which attest 
its former prosperity. At present only fourteen per cent. of the 
whole province is cultivated, the remaining eighty-six per cent. 
lying waste; of which Captain Wingate, the Revenue Survey 
Commissioner, says, “ Nearly the whole of this is comparatively 
fertile, and suitable to the growth of exportable products, such 
as cotton, oil seeds, &c.” 

Here is also an opportunity for the Indian Government to try 
the experiment of a secure tenure of land in perpetuity, such as 
exists in all the British colonies, and in the United States—a 
system which has resulted in an amount of prosperity and 
happiness which might be equally enjoyed by India. The people 
want the land and would gladly cultivate, on these terms, all that 
is now laying waste. There are in Candeish five million acres 
of land capable of growing cotton, and also great facilities of 
irrigation. 

There is land enough in this one province alone capable of 
producing more cotton than is now grown in the United States. 

There is no limit to the consumption of cotton but the want 
of a cheap supply of the raw material, and that I have en- 
deavoured to show it is possible to obtain: 

In conclusion. In dealing with the future of India, let us “ be 
just, and fear not.” It is fortunate, that in seeking to develope 
her resources, our duty and our interests go hand-in-hand. If 
it be possible to render the lands of India equally productive 
with those cultivated by slave labour, who can foresee the con- 
sequences? It may aid the solution of interesting problems. 
Can slave labour, costing 2s. a day, successfully compete with 
Indian free labour at 8d. a day? And what will be the saleable 
value of human beings, should slavery cease to be profitable ’ 
Who can tell but that justice to down-trodden India may be 
the instrument, in the hands of Providence, of hastening the 
emancipation of the down-trodden race of Africa? 


INSTITUTION OF CIVIL ENGINEERS. 
May 5ru, 1857. 

Rosert SterHenson, Esq., M.P., President, in the chair. 
Tue paper read was “ On the Employment of Rubble Béton, or 
Concrete, in works of Engineering and Architecture,” by Mr. 
Rennie, M. Inst. C.E., F.R.S., &e. 

The author commenced by succinctly tracing the history of 
the art of construction, or building, from the earliest periods, as 
exhibited by the architectural remains, in Egypt, Assyria, 
Greece, Etruria, Rome, and China, and in South America ;— 
thence to the comparatively more recent structures of the 
continent and of this country, whose condition evidenced the 
care and attention devoted to the selection of materials, and the 
due proportioning and mixing of the mortars and cements. 

The authors on this subject were also noticed, from Vitruvius, 
onwards to Philibert de L’'Orme, who took up the subject of 
building in 1648, and whose example was followed by numerous 
excellent writers, among whom stood prominently Belidor and 
Rondelet as great authorities on engineering construction, 
followed, on the more immediate subject of the paper by Vicat, 
and Treussart, the former of whose labours had been made more 
generally known in this country by General Pasley’s corrobo- 
rative experiments. 

A long quotation was given from the report of the Jury of the 
X1Vth Class of the International Exhibition of 1855, at Paris, 


bearing honourable testimony to the merits of M. Vicat, when 
in awarding to him a “‘ Medal of Honour,” it was stated that he 
had devoted himself entirely to that important subject, and had 
successfully demonstrated that France possessed all the elements 
of the Pozzuolanas, and that by the simple admixture of calcined 
or of raw clays with lime, in due proportions, artificial cements 
fitted for almost all hydraulic purposes, could be produced. In 
his extensive researches he had discovered nearly three hundred 
quarries in France, whence hydraulic cements could be derived. 

This led to the more immediate object of the paper, which 
was to introduce the system advocated by M. Gabriel, the manu- 
facturer of the Vassy Cement, of building bridges and other 
similar structures with rubble-béton, or concrete, in the prosecu- 
tion of which he had been very successful. After enumerating 
a long list of structures executed in this material, in all parts of 
France and Algeria, the author described more minutely the 
construction of the Pont de l’Alma, traversing the Seine, 
immediately adjoining the lower end of the building of the 
Annéxe, and which being in progress during the period of the 
International Exhibition of 1855, had directed his attention to 
the subject. 

The Pont de l’Aima consisted of three elliptical arches (en 
anse de panier), whose spans were, for the two side arches 38°50 
metres (126°23 feet) each, and the middle arch 43 mdtres (141-40 

feet); the height or conjugate axis of the two side arches was 

7°70 metres (25°25 fect), and the middle arch 8°60 méatres (28-2 
feet). The thickness of the arches at the centres was 1°50 mitre 
(4°92 feet); the breadth between the faces of the arches was 

10°30 mdtres (33°78 feet), and the total length of the bridge was 
139°69 métres (458°18 feet), 

The peculiarity in this bridge was the mode of construction, 

the materials employed being, for the hearting or body of the 

structure, rubble stone, pierre de meule, concreted by Vassy 

cement. The stones of the intrados of the arches were roughly 

squared and laid as voussoirs, whilst the rest of the structure con- 

sisted entirely of rough stones, as they left the quarry, being only 

well washed with water to deprive them of any earthy particles 

adhering to their surface, which would have prevented the 

adhesion of the cement, in which they were well bedded, and 

which was poured in as grouting to fill up all the interstices, 

The outer faces of the bridge and of the piers were built in cut 

stone, very carefully tooled and finished, like all the other bridges 
in the French capital. 

The bridge only occupied nine months in construction, and 

would have been finished sooner but for an accident which 

occurred to one of the piers during a heavy flood, This injury 

was stated to have been since repaired, by injecting a considerable 
quantity of Portland cement, which had consolidated the whole 
structure. 

The method employed for striking the centres was simple and 
ingenious, and had been previously tested in bridges of con- 
siderable span. It consisted in supporting the centres on several 
cylinders filled with dry sand, which was permitted to flow very 
gradually through an aperture in the bottom of each, and thus to 
lower the pistons and centres without risk of the inequality of 
motion arising from slackening the wedges as in the ordinary 
system. 

The author then noticed the labours of British engineers, 
architects, and others, in introducing the use of concrete, citing 
the names of Smeaton, Semple, Higgins, Barker, Frost, White, 
Walker, Rennie, Smirke, Brunel, and Pasley, and the essay by 
Godwin on the subject, which, though now somewhat ancient, 
had scarcely been improved upon. Their recorded labours in 
that branch commenced in 1774, when concrete was first noticed 
in the works of Smeaton, who gave the proportions which had 
been found practically the best, by Mr. Foster Nickoll. Copies 
were then given of the letter of Mr. T. Hardwick, and of the 
report, in January, 1813, by Messrs. Rennie, Lewis, Cockerell, 
and Browne, advising its use for the foundations of the 
Penitentiary ; thus clearing away the erroneous impression of 
Mr. (now Sir Robert) Smirke having introduced concrete into 
that building, upon which he was not consulted until December 
1817, three years subsequently to the report, which had in the 
mean time been acted upon, 

The paper was illustrated by numerous drawings and models 
of bridges constructed of rubble and Vassy cement, and by 
specimens of the conerete formed, exhibiting its hardness and 
soundness. 

Several specimens were also contributed by members taking 
part in the discussion. A cube of twelve inches of concrete, 
composed of one part of Dorking lime, with eleven parts of sand, 
and washed shingle, weighing 136 lb.,—of the same materials and 
density as the river wall, 1,200 feet in length and twenty-five 
feet in height, in front of the new works of the Chelsea Water 
Company, at Seething Wells, near Kingston, showed that its 
density was very nearly equal to that of Bramley Fall stone, a 
cubic foot of which weighed 138 Ib. 

Specimens of concrete and brickwick from the ruins of the 
library at Alexandria, and of cement from Pompeii, exhibited 
the remarkable soundness of the material after the lapse of so 
many ages. 

Specimens were also shown of the concrete composed of 
White's Portland cement and shingle, forming the massive blocks 
used in building the piers and harbour works at Dover, Alderney, 
Cherbourg, and other places, demonstrating the great solidity 
attained by these masses, which enabled very extensive works to 
be constructed with great rapidity. 


GEOLOGICAL SOCTETY. 
May 6th, 1857. 
Col. Portiock in the Chair. 

Tre whole evening was occupied by the reading and discussion 
of a paper on the Silurian rocks of Scandinavia and Russia, 
by Sir Roderick Murchison. In this paper the distinguished 
author of the Silurian system reviewed in a comprehensive 
manner the labours of Professor Schmidt, of Djerold, of Bar- 
raude, and of Count Keyserling, the latter of whom had been 
the author’s coadjuator in his great work on the geology of 
Russia, Sir Roderick pointed out the extent of the great northern 
Silurian basin. Beginning with the comparatively small fragments 
of this great deposit in the British Isles, the Silurian rocks may 
be traced across the main land of Sweden, through the islands 
of Oland and Gothland, to the southern shores of the Gulf of 
Finland. Here they extend through the province of Est 
south of Revel and Narva, towards St. Petersburg. From the 
government of St. Petersburg, the range taking a direction from 
W.S.W. to E.N.E., is lost beneath the vast deposits of Lakes 
Ladoga and Onega. It re-appears, however, on the flanks of the 
great Ural chain, and traversing Siberia, is again found in North 
America, covering a vast extent of Canada, occupying in detached 
masses more than a thousand miles in width from Canada to the 
state of Alabama, and extending westward from New York to 
the furthest western prairies. 

With reference to the European portion of this great Silurian 
area, the northern basin of the British Isles, Scandinavia, and 
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Russia, appears to be separated by marked paleontological 
characters from the Silurian rocks of Southern Europe, as they 
exist in France, Spain, Bohemia, and in our own Devonian area. 
The accomplished author described in great detail the fossil 
forms which accompany the Silurian rocks of Sweden, Norway, 
and Russia. The paper touched delicately and incidentally upon 
the great disputed question amongst geologists, as to whether 
the beds from the Lingula flags upwards to the Caradoc 
sandstone were to be classed as Cambrian or Silurian rocks. The 
author observed that in limited areas, such as that of the 
British Isles, the evidence derived from fossil remains was much 
more restricted than where larger areas were examined. For 
instance, throughout the whole range of the British Silurian 
rocks, definite species of mollusca, crustacea, and corals, were 
found to characterise certain beds, but when the whole northern 
area of the Silurian rocks is examined, these species are found 
to range upwards and downwards inte other beds, and thus the 
whole formation is much more converted into ome unbroken 
series than would be justified from the examination ofthe British 
Isles alone. Sir Roderick quoted many examples of upper and 
middle Silurian fossils occurring very low down in the rocks of 
Scandinavia, and thus supported his views so often and so long 
ago expressed that one unbroken chain of life extended from the 
top of the Silurian series down to the base of the Llandeilo flags 
and Lingula beds, He held it, therefore, impossible to draw any 

line of separation between the Silurian rocks and those which 
had been called Cambrian, unless that line be drawn at the base 
of the Lingula flags. Referring to the Shelve and Corudon tract 
in Shropshire, which contains the stiper stones of the Longwynd 
district, Sir Roderick repeated his original opinion that the stiper 
stones were the true base of the British Silurian rocks. 
The paper was illustrated by numerous valuable tables of 
correlation for the rocks of the Silurian series in different 
countries, also by tables, lists, and trays of organic remains, and 
by some very fine sections across Sweden and the Baltic ea, and 
another of great extent nearly half across the Russian empire, 
from the Gulf of Finland to the Caspian Sea, This section 
which had been prepared by the author for his great work on 
Russia, shows Silurian rocks nearly throughout the governnent 
of St. Petersburg, succeeded at the Valdai Hills by a gat 
escarpment of old red sandstone. The Moscow Basin is flanked 
by carboniferous limestone with thin seams of coal, covered by 
oolites, and these again are succeeded by the fresh northern 
drift. Beyond the government of Moscow the old red sandstone 
appears again underlying the carboniferous limestone. 
_ Mr. Salter expressed in general terms his concurrence in the 
views of Sir Roderick Murchison, and directed attention to the 
great value of the paper which had just been read. He alluded 
to the vast difference which existed between the organic remains 
in the great northern Silurian basin of Europe, and those which 

have been described from Bohemia by Mr. Barraude. The 

paleozoie fossils, south of the Bristol Channel, whether in 

Devonshire, France, Spain, or Bohemia, were entirely different 
from those in northern Europe. He believed that the Bristol 
Channel had been the axis of a great chain dividing the two 
basins of northern and southern Europe ; and there were many 

facts connected both with the fauna and flora of Europe which 
supported this idea, He believed that each basin contained its 
peculiar phase of organic life, and that the species did not 
migrate from one to the other, and hence the former of the 
ossils were different.* 

Sir Charles Lyell, Professor Ramsay, and Professor Morris also 

addressed the Society on the subject of the paper, which was 
listened to with unusual interest and attention. 





METROPOLITAN BOARD OF WORKS. 


THR ordinary weekly meeting of the Metropolitan Board of Works was held 
on Friday at the Guiidball; Mr. John Thwaites in the chair, 


THE BEMOVAL OF MIDDLE-ROW, HOLBORN. 

A report was presented from the Committee of Works and Improvements 
on the proposition fur the removal of Middie-row, Moiborn, The architect's 
lirst estimate amounted to £46,625, an additional one to £16,309 more. The 
report was received and ordered to be printed, 


THE VACANT SPACE OF LAND NEAR ST, PAUL'S, 

Messrs. Tite, M.P., Hardwick, Bellamy, Donaldson, Angell, Gilbert, Inman, 
Smirke, Wyatt, Ferrey, Myine, Mocata, Penrose, and Nelson, a deputation 
from the Reyal Institute of Britich Arebitects, presenting a memorial re- 
specting the preservation for the public ase and enjoyment of the area recently 
cleared at the south-eastern aagie of St. Paul’s-churchyard, The memorial 
was received and adopted, 

Mr. Deputy Harrison introduced a deputation from the Improvement Com- 
mittee of the corporation of London on the subject of the vacant ground in 
St. Paul’s-churchyard referred to in the report from the Improvement Com- 
mittee of the corporation, transmitted with Mr. Serjeant Merewether's letter 
presented to the Board on the Ist inst, 

From remarks made by the members of the deputation it appeared that it 
bad been in contemplation by the corporation to build on one-filth of the 
ground, and to leave the remainder unoccupied, There was a willinguess to 
give up the whole plot if the Board would aid in the contribution, The value 
of the whole area would be £75,000, The ground had been purchased by the 
corporation for the improvements in Cannon-street, and would invelve a 
serious loss on the City if the coal-tax ceased in 1862, 

Mr. Deputy Harrison moved that the subject mentioned in the report of 
the Improvement Committee be referred to the Committee of Works and Im- 
provements of this Board for consideration and report. 

Mr, Carpmael seconded the motion, 

Mr. Leslie considered that the corporation of London ought to pay for it 
out of the revenue they derived from the coal-tax 

Major Lyon moved, as an amendment, “That the Metropolitan Board of 
Works ought not to be called upon to contribute any portion of the expense 
of the improvement in question,” 

Mr. Burslem seconded the amendment. 

The Chairman then put the question, when there appeared for the amend- 
ment, 4; against it 29. 

The original motion was then put, and carried by a large majority. 





STREET NOMENCLATURE, AND NUMBERING OF HOUSES, 
Mr. d'lfanger brought up the report from the committee appointed to con- 
fer with the vestries and district boards, in which various recommendations 
were made and agreed to, 


New Goverxment Dock ar Canpirr.—It is stated to be the 
intention of the Government to form a dock at Cardiff for the ex- 
clusive use of vessels of the British navy. A surveyor has been 
engaged in inspecting a portion of ground adjacent to the tidal 
harbour for the purpose above-named. It is said that the vast 
requirements of the steam navy and the remarkable facilities possessed 
by Cardiif for the shipment of coal have induced the authorities to 
secure a dock there for the shipping of their own stores rather than 
incur the extra expense of transit either by sea or land. Cardiff is 
easy of access and men-of-war may call there and proceed direct to 
foreign ports without loss of time. 


* See map attached to Mr. Godwin Austin’s paper “On the Possible Ex- 
tension of the Belgian Coal Measures,” in the Quarterly Journal of the 
Geological Society, v. xii. Mr. Austen shows the great axis between these 
two basins, passing south of the Irish Coast through the Bristol Chaunel or 
estuary of the Severn, thence through the Weald of Sussex and Kent, 
obliquely across the English Channel to the northern extremity of Holland, 
and thenee sweeping through the valley of the Elbe towards Berlin, Sup- 
posing any such axis as this to have existed at the Silurian period it would 
have entirely isolated the Silurian deposits of Spain, France, and Bohemia, 
from those of the British Isles aud northern Europe, 
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BURTON’S MACHINERY FOR WASHING & CLEANSING FABRICS & CLOTHES. 


PaTENT DATED 9TH OcToBER, 1856. 











Tus invention has for its object improvements in machinery for 
washing and cleansing fabrics and clothes. For these purposes a 
cylinder is mounted on axes or necks on the ends, the axis at one 


end being somewhat out of the centre in order to produce an eccen- 


tric motion. The interior surface of this roller is formed into | 
longitudinal grooves or ribs, the ribs being by preference of a curved | 
form. On the interior of this cylinder isa roller of less diameter 

than the cylinder, and the external surface of this roller is formed 

with grooves or ribs longitudinally, corresponding to those on the 

interior of the cylinder. The cylinder is formed with doors which 
close fluid-tight. The roller at all times rests by its weight on the | 
part of the cylinder which is for the time being below its axes of | 
rotation, and the fabrics or clothes pass between the grooved or 
ribbed surfaces of the interior of the cylinder and exterior of the 
roller. 

Fig. 1 represents an elevation of the washing machine, a is a 
cylinder of any convenient dimensions and constructed of wood or 
metal, with a lid opening about one-fourth of the circumference, 
‘The lid or cover forms part of the entire cylinder, and is hung on 
hinges or any suitable seen and can be opened or turned back 
on a T support. Two or three draw buttons, Figs. 4 and 5, are 
represented at 6, which have the effect of tightening and fastening 
the lid by the same operation. ‘The spindle C is fixed ata distance 
from the centre of the cylinder, which has the effect of raising and 
depressing that end of the machine, so that when the handle d is 
turned round the water may dash backwards and forwards in order 
to assist in drawing out the dirt from the linen. The spindle e is | 
fastened on to the other end of the cylinder in the centre, and has a 
compensation hinge or joint f to allow of the eccentric motion, so that 
whilst the handle and spindle up to fare turned true by the smaller 
portion behind the hinge has a slight circular motion during one 
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entire revolution of the erank. The inner cylinder or presser 
consists of three dises with mouldings placed entirely round them, 
leaving by preference small spaces between each moulding, in order 
to allow the water more freely to pass during the operation of wash- 
ing. The discs are perforated at a to allow of regulated pressure 


| being applied by means of ditferent sized weights according as the 


articles to be washed are heavy or light. The outer cylinder is 


formed with a moulded or corrugated interior in a similar manner 


| to the inner cylinder, but without the intermediate spaces. The 


whole of the larger cylinder and the spindles may be supported on a 
frame of wood, iron, or any suitable material. A tubor receiver to 
turn the dirty water into when done with is shown ath}, h, which 
may be let off at the plug or tap at i. A hook to hang a pail on is 
shewn at & When the cylinder is stationary a hook or pin is shut 
into a hole at / to steady it, and the lid of the large cylinder has a 
strip of india-rubber, leather, or other substance round it to keep it 
water-tight when closed. A few thin elastic straps of india-rubber 
web are used round the smaller cylinder to keep the clothes which 
are wrapped round the inner cylinder in their places whilst washing. 
Fig. 2 isa side view of the machine; and Fig. 3, a sectional view 
of outer cylinder and the presser, shewing the mouldings. The 
washing is conducted in the following manner :—a cloth about the 
size of the circumference of the presser is placed on a table and a 


| dozen or more pieces of soiled linen wetted and soaped ; they are 


wrapped round the presser evenly, and over the whole rather loosely 


| are placed three or four elastic rings to keep the articles together. The | 
presser is then put into the large cylinder with abouta gallon or so 


of hot water, the lid is shut and tightly closed, and the handle is 


| turned for a minute or two, when the whole of the clothes will be 


found to be perfectly washed. When the clothes are washed the 
suds are run off and clean water run in, in order to rinse them. 


COMOTIVE ENGINE. 


























Tus invention has been patented by Monsieur Grassi, of Milan, and | 
consists in the application of the Archimedean screw to locomotive | 
engines, for taking trains up steep ascents on railways. A company | 
has been formed at Milan, with oflices in London, to carry out 
the invention, a report upon which has been made by Captain 
Moorsom, and the illustration is taken from a design by him. It 
appears that, so far back as 18410, Captain Moorsom invented and 
introduced a somewhat similar system of working trains on the Lickey 
incline, where it has been in operation ever since. In comparing the 
estimated cost of a railway over the Alps or Pyrenees upon this sys- 
tem, and the estimates of the most moderate projects with tunnels, 
&e., we find an enormous difference. For instance, the tunnel pro- 
jected to cross Mont-Cenis, on the line from Lyons to Turin, is esti- 
mated to cost more than 100 million francs, with a gradient of 24th 
per cent. ; whilst, on the same line, it is stated that it may easily be 
surmounted by the aid of the Grassi system, at a probable expendi- 
ture of three or four million francs at most above the cost of an 
ordinary railway, assuming that the increased length of the line is 
three times that of the tunnel. 

Captain Moorsom, in his report upon the system before referred to, 
proposes to construct a locomotive engine with 18-inch outside | 
cylinders, 4 feet driving wheel, and 24 inches stroke, with boiler 
capacity sufficient to provide steam (with proper expansion gear) | 
for a speed of not less than twelve miles per hour on the incline, with | 
a gross load of not less than 100 tons, including the weight of the 
engine and tender, which would probably amount to about twenty- } 
eight tons. The engine to carry her tender upon her own frame. On | 
the driving axle of the engine a bevelled wheel will be fixed so as to } 
connect, by means of one intermediate motion, with the crown wheel | 
on the end of the shaft of the screw. The driving wheel and screw 
to revolve in exact ratio to each other, so that the screw would 
advance exactly as the driving wheels advance: or, in other words, 
each revolution of the driving wheel would send the screw forward 
twelve feet seven inches nearly. Thus twelve turns of the screw 
would be made for every turn of the driver. Captain Moorsom 
believes about 13,000 revolutions of the wheel could be made per hour | 
on the level, and that, when the same motive power is applied to turn | 
the screw on the incline of one in twenty, the steam power will over- { 
come the additional resistance arising from gravity and friction of the 
machinery, at a speed not less than from one-third to one-half of | 
that attained on the level with the same load. Le proposes to make | 
the thread of the screw to be of thirteen inches diameter, winding | 
round a cylinder or shaft of seven inches diameter, and with a pitch | 











of 124 inches. The cylinder screwed is proposed to be about 5 feet 4 
inches long, and always to hold two of the rollers in its grasp at one 
time. The rollers or pulleys to be placed 3 feet 2 inches apart from 
centre to centre; to be about 8} inches in diameter, and to revolve 
into a longitudinal balk of timber, and be lubricated in the same way 
as the wheels of the carriages. The bearing timbers for the rollers 
will be single line of balks about 10 inches wide by 8 inches deep ; 
thus each mile will require 2,933 cubic feet of timber and 1,688 
rollers. Captain Moorsom suggests that the rails should be bridge 
rails, weighing 65 1b. per yard, and screwed to balks equal to a section 
of 10 inches by 8 at the least. This road, he considers, it would be 
necessary to lay only on the up side of the incline, which is not an 
unusual mode of constructing the permanent way. The probable ex- 
penses he gives as follows—viz., the cost of the rollers or pulleys and 
spindles for one mile of single track, or 1,668 rollers, will be £3,336 ; 
the cost of the additional timber bearing struts, or 8,989 cubic feet of 
timber, at 1s. 6d., will be £299; the cost of laying and fitting such 
additions at 9d, per vard will be £66; or total cost per mile, £3,701. 
He calculates the cost of the engine, with tender and screw and con- 
necting gear complete, would, in England, be £3,000. The rails, he 
considers, would have no additional expense to bear on account of 
this peculiar construction. Thus, in England, the total cost of one 
mile of railway, prepared for this mode of traction, may be reckoned 
at about £3,700 additional, as compared with the expense of con- 
struction of an ordinary mile of the same line; and the additional 
cost of the engine over and above an ordinary assistant, or bank 
engine, would be about £500. 

‘The result he considers would be that such ordinary bank engine, 
if constructed and worked as is usual on the best European railways 
on steep inclines, would take about 50 tons of load up one in 20, 
whereas a screw engine would take about 80 tons of load up the same 
incline, and no doubt a more powerful engine would take a greater 
load. The illustration shows so much of the engine as is necessary 


| tothe understanding of the invention. The following references 


apply to the parts shown:— A, 18-inch outside cylinders, 24-inch 
stroke; 1, driving wheel, 4 feet diameter; C, boiler; D, driving axle 
of the engine; E, bevelled wheel fixed on the driving axle of the 
engine; &, pinion driven by wheel E; G, crown wheel on the same 
shaft as the pinion F; H, pinion on the shaft of the screw driven 
by wheel G; I, cylinder or shaft of the screw Oft. Jin. long—the 
screw having a diameter of 7 inches, a thread of 13 inches, anda 
oes of 12} inches; K, rollers or pulleys ; L, spindles of the rollers ; 

, longitudinal balk of timber which forms the bearing of the rollers ; 











N, bridge iron rails; O, balks of timber carrying rails. In con- 
cluding his report, Captain Moorsom refers to the peculiar difficul- 
ties in the application of this system —viz., the maiutenance of 
exact action between the wheel and the screw, the friction of the 
rollers, the economy of the maintenance both of the engine and of 
the road—these being three points of difficulty about which, he says, 
various opinions will prevail till the system has had the test of prac- 
tice. Hestates his own opinion to be that they are only such as the 
skill and economical care of an engineer, well used to working in- 
clines, may successfully surmount. He further states that, between 
France and Spain, there must be a considerable extent of ground 
over which a great deal may be saved by the successful applications 
of the system; and that the Gioviinclines between Genoa and Turin 
might probably be worked more advantageously by — per cent. 
than they now are; also, that the Semmering inclines might be more 
satisfactorily worked by the proposed system than by that now in use. 


COTTRILL’S FILING MACHINERY. 
PATENT DATED 24TH SEPTEMBER, 1856. 
Tue object of this invention is to dispense with human Jabour in all 
the more laborious operations of reducing the bulk of articles of 
metal by means of tiling, whether they are plane, taper, or cylin- 
drical. The invention consists in so combining and arranging into a 
machine mechanical appliances, producing a powerful substitute for 
the human arm, and one that will also work invariably in a given 
plane instead of following the are described by manual operation. 


FIG.2 
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Fig. 1 is an end elevation of the machine; Fig. 2 a side elevation 
of part of the same ; Fig. 3 a plan of the counterpoise at the tail and 
of the machine; Fig. 4 a plan of the traversing bed upon which 
the work under operation is placed. A is a table or frame, upon 
which are bolted plummer blocks B, carrying the shaft C upon which 
on one side is hung a fly wheel D, and upon the opposite side the fast 
and loose pulleys E and F, by which the machine is driven or thrown 
out of gear as may be required by shifting the driving band. The 
rods G, G, and cross heads H, constitute a frame, which is hung 
loose upon the shaft C, by means of the eyes I, which form parts of 
the rods G, and through which eyes the shaft C passes. The crank 
K is formed on the centre of the shaft C, and in order that the stroke 
of the file may be varied, as for some description of work may be 
necessary, a slot is cut in each of the arms of the crank, by which 
means the end of the connecting rod L may be mounted at any 
portion of the length of the crank, and the length of the stroke 
given by the file varied. M is the file of the form used for plane 
work, secured to a sliding frame N by pins and nuts passing through 
the slots O, and fixed on both sides. The head of the connecting 
rod L is pinned as at P to the top of the file frame N, working the 
file frame N with the file M up and down the rods G to the extent of 
the stroke regulated by the crank. The inner edges of the rods G 
are bevelled to fit grooves of the same form cut in the sides of the 
tile frame N, and thus the constant and accurate working of the file 
in one given plane is insured. The handles are for the purpose of 
enabling the operator instantaneously to throw the whole of the 
upper part of the machine off the work intothe position shown in 
Fig. 1. The dotted lines in Fig. 2 showing the frame G, G, just 
raised from the work, H, I. In raising the frame to the position 
shown in Fig. 1 the cross rod H! at the tail of the machine comes 
n contact with and is engaged by a counterpoise, seen at R, Fig. 3, 











May 15, 1857. 


—_—— 





THE ENGINEER. 





MORRISON’S 


MUTT 


TEMA 


DTT 


my 


OTT 





which counterpoise may be simply a short rod pinned as at R to the 
frame, and governed by aspring of sufficient strength to enable it to 
balance the weight it has to encounter when the upper part of the 
machine is thrown back, and thus to keep this portion of the appa- 
ratus suspended out of the way of the operator whilst he may be 
engaged in shifting or arranging the position of the work. ‘The work 
or article under operation rests upon a traversing slide S, Figs. 2, and 
4, in which ais a plate of metal, upon which the jaws 4, b, similar to 
those of a vice, are opened or closed by screws, or other means, as at 
c, the jaws working either upon a pin in a slot, as shown, or upon 
fillets Bae grooves. d shows the piece of work under operation firmly 
held in between these jaws or clams ; the bed plate ais worked to and 
fro across the machine upon the rods ¢ by means of the winch handle 
f, and screw y, which screw works through screw boxes on the under 
side of the plate a, or by attaching any suitable change motion to the 
screw g. ‘The power to work the screw may be obtained from the 
driving power of the machine. In Fig. 2, provision is shown for 
raising or lowering the traversing plate by means of the screws h. 
i, i, are two spring plungers in connexion with a Salter’s balance & ; 
the rods G, G, bearing upon the heads of these plungers, the balance 
k will indicate the amount of pressure upon the work. The pressure 
can be regulated by the adjusting block /, which slides up and down 
upon a pin m fixed to the frame, and by the screw a in the head of 
this block the block can be raised to the necessary point, so that the 
cross head IH resting upon it, the work is relieved of more than the 
requisite pressure of the file. 
the ordinary operation of filing; but in the operation of draw | filing, 
the file is mounted transversely “instead of longitudinally upon the file 
frame. In other respects no deviation would be necessary. For filing 
cylindrical articles the form of the file must be suited to the work ; 

if the article be of a taper form from end to end it must be so 
mounted on its bed that the file may stiil travel on a horizontal 
plane, which will be done by raising one side of the bed out of that 
plane. In some cases it is proposed to employ two files, working in 
conjunction. a roughing file and a finishing ‘file, the finishing ‘file 
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crane round until the suspended weight is in a proper or convenient 
position. The second valve is then, for the pages of lowering 
the articles, closed, and tlie cylinder exhaust valve opened, by which 
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| the article is lowered, and then the frame may be turned back again | 


for another lift. The dise cylinder at the foot of the crane post is 
made steam-tight round the crane post by the aid of stufling boxes 
and glands in the usual manner. When a short cylinder is found 
desirable, the small stroke of the piston is multiplied by causing the 


connexion with the piston to be passed or wound round a small | 


drum, whilst the hauling chain or rope which may be of the ordinary | 


construction is wound on to a larger drum, the crane post being still 
used as the cylinder or otherwise. 

Fig. 1 represents an elevation of one modification of the hoisting 
apparatus applied to a floating barge or on board a ship. If used on 
a quay the deck line would represent the surface line of the ground, a 
well being built to receive the crane post. Figs. 2, 3, and 4 are 
enlarged sectional details of the crane post and “valve arrangement. 
A is the cylinder or crane post, which may be either cast in one le ngth 


| or in several pieces bolted together, as may be found most convenient 


| desired power of the crane and steam pressure employed 


in practice. 
Within the 


| cylinder, formed by boring out the crane post, works accurately a light 


piston B, which is firmly connected to the flexible rod C. 
rod passes over the respective sheaves or pulleys D and i, the one 


| being carried in suitable brackets F, F, at the top of the crane post, 


Thus far the machine is arranged for | 


and the other titted to the extremity of the jib. A hook or sling Gis 


| attached to the pendant end of the flexible rod for the facility of 


| being fitted with a gland I, 


| 


being mounted a little deeper than the rough one, and worked in the | 
rear of the roughing file. Old files after they have been thrown by | depressed by the screw spindle O and hand wheel I, a clear way for 
in the ordinary workshop, will, by being used with this machine, | the steam is opened through into the circular channel or passage (), 


perform additional work, great economy being thus obtained. 





MORRISON’S APPARATUS FOR LIFTING, LOWERING, &c. 
PATENT DATED 297H SEPTEMBER, 1856. 

Tuts invention relates to a peculiar construction and arrangement of 

apparatus for raising, lowering, moving, or transporting moveable 





attachment to the weights or bodies to be raised or lowered. The rod 
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the flexible rod A to the small drum B, whilst the vertical hauling 
rope or chain C is attached to and wound round the larger drum D 
on the axis of the small drum. 


Ml a 


RAMIE’S PERMANENT WAY OF RAILWAYS. 
PaTENT DATED 297TH SEPTEMBER, 1856. 
Tuis invention consists, Virstly,in an improvement upon a former 
patent, dated April, 1856, for using with the wings or plates 
placed longitudinally and inclined upwards to form sleepers as then 
described, chairs or brackets, fur securing the rails, Secondly, in the 
application of cross sleepers of malleable iron, and are connected to 
the rails either with or without the intervention of chairs or brackets. 
Thirdly, in the application of the wings or plates, placed at intervals 


} longitudinally, and alternated with cross sleepers of malleable iron. 


It is cast hollow, and is bored to a size suitable for the | 


This flexible | 


C passes through a stuffing box H at the top of the post, such box | 


pressed down by a helical spring, as 
shown in the enlarged detail, Fig. 2. By this arrangement the pack- 
ing in the stuffing box is always kept well pressed up to and around 
the rod C, without the nec essity for constant tightening or screwing 
up, as is the case with ordinary stuffing boxes. K, Figs. 2, 3, and 
4 is the steam chest, which is fitted with two slide valves L and M, 
the steam being admitted by the steam pipe N. When the slide L is 


which is so arranged that in whatever position the crane may be there 


| will always be a direct communication into the vertical pasage K, 
| leading up the side of the post to the top of the cylinder above the 


articles, such apparatus working more effectively and at a less cost | 


than those at present in ordinary use. 

In this arrangement the ordinary spur wheels, pinions, barrel, and 
frames, and crane post are dispensed with, and a piston is substituted 
for them, fitted with a flexible piston rod working steam-tight within 
the body of the crane post, which is made cylindrical for that pur- 
pose. ‘The flexible piston rod may be composed of wire rope or other 
material; it is attached direct to the piston, and passes through a 
stuffing box at the top of the crane post. A sheave or pulley is titted 
to the top of the crane post for the purpose of guiding the flexible rod 
to the top of the jib, where it passes over a second sheave or pulley 
placed there for that purpose. A short length of chain is attached to 
the end of the flexible rod for the purpose of connecting the hook 
with it. The length of the cylinder or stroke of the piston is equal 
to the greatest amount of lift, haul, or travel required ; and in cases 
where there is not sufficient height or depth for the length of cylinder 
required, the evlinder may be laid horizontally. The power applied 
to the piston should of course exceed the weight of the lift and the 
friction combined. Steam, air, gas, water, or othe or power is for lift- 
ing or hauling purposes admitted inside the cylinder above the piston 
by means of any valvular arrangement, and the piston is forced down 
towards the bottom or opposite end of the cylinder or crane post until 
the weight is elevated to the desired height. The first valve is then 
closed, and the steam, air, &c., is admitted through another valve into 
a cylinder placed at the foot of the jib and surrounding the crane post, 
which latter carries on one side a projecting dise or stean stop, fitting 
accurately the annular space formed between the exterior of the crane 
post and the interior of the cylinder before referred to. The steam, 
air, &c., acting on one side of this disc or stop turns or swings the 


piston. By thus raising or lowering the slide L to a sufficient extent, 
the steam or other power may be either shut off from or let into the 
top of the cylinder, so as to press down the piston, or allow the steam 
to escape through the exhaust passage 8 into the exhaust pipe ‘I. 


Th «second slide M, which is placed in the same box by the side of 


the rst slide L, and is worked by a screw spindle O! and hand 
whee. 4, in asimilar manner to the slide L, serves to admit the steam 
or other power into either of the passages or ports U and V, leading 
to each side of the partition W of the turning cylinder X. " By this 


| arrangement the steam may be made to act on either side of the 


steam stop or piston Y. which is cast or keved on to the crane post, 
and which fits accurately the interior of the turning cylinder X, the 
crane being thus turned easily and readily in either direction. 

Fig. 5 represents the ap plication of the apparatus to a warehouse. 


| A is the cylinder, which is of a length corresponding to the greatest 


| of the crane jib. 


, basement of the building. 


lift. Itis titted vertically inside the building, passing up through 
the several floors B, 8. If found desirable, it may be laid in a hori- 
zoutal or inclined position. The lift is eflected by means of steam or 
other power or pressure acting on a piston connected with a flexible 
rod, in the manner described. The turning apparatus may in this 
case be dispensed with, the crane jib C being independent of the 
cylinder, but made capable of being swung round if found desirable. 


A pair of horizontal guide pulleys or sheaves may be fitted at D, for | 


the purpose of guiding the flexible rod, whatever may be the position 
The steam or other acting power or medium may be 
admitted either at the top or bottom of the ¢ ylinder ; when admitted 
at the lower end a passage E is made up the side of the cylinder open- 
ing into the top end of it. F, F, are the hand wheels for re gulating 

and working the slide; and in order that it may be worked from any 
of the floors of the warehouse, the hand wheels are tixed on to a com- 
mon spindle G, which extends up through all the floors from the 
Fig. 6 represents a slight modification, by 


| which the piston may be allowed to make a less stroke than the 


amount of lift given to the weight. This is effected by connecting 


And, lastly, in a mode of joining the ends of the rails, where they 
abut or come together, by means of a key inserted in their respective 

ends, and held in its position by side plates, thus ensuring the 
accurate junction of the ends of the rails. 
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1 is a transverse section of a double-headed rail a, attached 


Fig. 
to and supported upon the wings or plates e by means of chairs % 


upon it, and rivetted to it. The ral a@ is 
its position by keys A and plates i, 
which keys and plates, in conjunction ‘with the chairs g, may “ 
also be made to dispense with the fish-joints ordinarily em- 
| ployed at the junctions of the separate le ngths of rails. Fig. 2 shows 
a transverse section of a bridge rail a, having grooves formed in the 
upper surface of its flanches, and being secured to the wings or plates 
c by means of a keep m, which passes beneath the inner edges of the 
| wings ¢, and is drawn up within the rail a, so as to press the wing c 
firmly into contact therewith by means of the wedges , which 
are driven longitudinally in the grooves, and act on the cross 
bar or key 0, which passes through the keep m. Figs. 3 and 4 
represent respectively a transverse section and a side elevation of a 


placed at intervals 
adjusted and secured in 


| double-headed rail « supported in a transverse or cross sleeper of 


malleable iron, the sides of which curve or incline upwards. The 
rail a passes through notches cut in the sleepers, and is secured by 
wedges or keys / and plates i, as shown. Figs. 5 and 6 are likewise 
a transverse section and side elevation of a double-headed rail a 
supported by means of chairs attached to a transverse or cross sleeper 
of malleable iron, the sides of which incline or curve upwards, 
Various modified forms are described in the specification, but vhose 
we have illustrated appear the most feasible. 
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LAW PROCEEDINGS. 


VICE CHANCELLOR'S COURT. 

LESTER 0 LEATHER. 
Mr. Ror, Mr. Webster, (of the common law bar), and Mr. H. 
Stevens moved, on behalf ofthe plaintiffs, for an injunction to re- 
strain the defendant from combing wool by the aid of machines 
called Crabtree’s machines, or by any machinery, &c., the subject of 
the patent inventions belonging to the plaintiffs. 

These patents have given rise to much and long-protracted 
litigation both in equity and at law, and on Tuesday last the Vice- 
Chancellor allowed the plaintiffs to dismiss their bil without costs, 
without prejudice to their filing a new Dill, certain technical 
difficulties having been interposed by the defendant to the original 
bill arising out of the Patent Law Amendment Act, 7th and 8th of 
Victoria, c. 83. The plaintiffs had now filed a new bill upon which 
they moved for an injunction. ‘The question upon the present 
motion was whether the plaintiffs were entitled to am injunction 
pending an appeal to the Exchequer Chamber, or rather pending an 
application to the Court of Queen’s Bench under the Common Law 
Procedure Act, 1854, on behalf of the defendant for leave to appeal 
to the Exchequer Chamber from a judgment of the Queen’s Bench, 
unanimously discharging a rule nisi for a new trial, the plaintiffs 
having obtained a verdict in the former trial. 

Mr. W. M. James and Mr. Fischer, for the defendant, opposed 
the motion, and contended that the Court ought not to interfere 
hy injunction until the matter was disposed of by the Exchequer 
Chamber, a result which would be obtained within a reasonable 
time, and that irreparable injury would be inflicted upon the defen- 
dant by now granting an injunction against him, while the plaintitls 
could not be materially damaged by the small additional delay. 

The Vice-Chancellor, without calling for a reply, said that the 
plaintiffs were entitled to an injunction upon giving an undertaking 
to abide by any order to be made as to damages. His Honour, after 
adverting to the principles which guided courts of equity in granting 
interlocutory injunctions in respect of patent rights, said that in this 
case the infringement had been clearly made out, and there had been 
a considerable enjoyment of the patent by the plaintiffs, for the 
judges of the Court of Queen's Bench in refusing to grant a new trial 
upon the defendant's application commented on the circumstance 
that large prices had been paid to the plaintiffs for the use of their 
invention. Whatever, therefore, might be the decision of the 
Exchequer Chamber, it could only proceed on grounds of law, the 
statute expressly disallowing any appeal to the Court of Error on 
questions of evidence. 

Mr. Webster informed bis Honour that the Court of Queen's Bench 
had just delivered judgment as to granting the appeal, and read 
from a shorthand note taken, by which it appeared that the appeal 
had been refused on all points but one—viz , as to the patent of 1850, 
the court observing that, although there were cases decided in the 
Court of Common Pleas in accordance with this view, there was no 
authority decided in a Court of Error as to that point, upon which 
alone leave would be given to appeal. 

His Honour resumed by saying that, in reference to the delay that 
had been asked for by the defendant, the patent right had been long 
enjoyed by the plaintiffs, large sums had been paid to them for 
licenses, and four judges of the Court of Queen's Bench had been of 
opinion that the legal right was made out. If, then, he were not to 
grant an injunction the Court must withhold itin every case until the 
appeal to the highest tribunal—the House of Lords—were decided, 
involving a delay of three or four years, more than one-seventh of 
the time limited for the enjoyment of the patent, and working most 
irreparable injury to the patentee. ‘The case was one of as manifest 
injury as could well be conceived, and the injunction would be granted 
to restrain the defendant from making, using, or selling, &c., the 
plaintitls’ undertaking being limited to the patent of 1850. 





TROTMAN v. HINGLEY. 

This was a motion for an injunction to restrain the defendants from 
manufacturing anchors according to the specifications of the plaintiff's 
patent, and from affixing the trade mark of “ ‘Trotman’s patent,” or 
any imitation thereof, or any anchor manufactured by the de- 
fendants. 

Mr. Malins and Mr. Cracknall, for the motion, said that the 
ailidavits in answer to those of the defendant were not ready, and 
asked only for an order restraining the use by the defendants of the 
plaintiff's trade mark until the motion should be disposed of. 

Mr. Renshaw, for the defendants, submitted that the plaintiff, not 
being a manufacture, could have no trade mark, and that the words 
«* Trotman’s patent.” were a designation of the kind of anchor known 
in the trade by that name; and he should be prepared to show, when 
the motion came on, that the plaintiff's patent was invalid. 

The Vice-Chancellor said that the plaintiff was clearly in possession 
of a patent which had not been hitherto questioned, and the use by 
the defendant of the plaintiff's trade mark must be restrained until 
the motion could be disposed of. 





COURT OF QUEEN'S BENCH. 
(Sittings in Banco, before Lonv Camevne rt and Justices Erie and 
CromprTon, 
CHOLLET @. HOFFMAN, 

This was an action in which the plaintiff sought to recover damages 
for the infringement of a patent granted to a Frenchman named 
Masson for improvements in the preservation of vegetables for 
purposes of food. The plaintiff was the assignee of the patent, and 
in this declaration he had alleged that the patent had been duly 
assigned to him. The defendant, among other pleas, pleaded, 
sixthly, that the said letters patent were not duly assigned, as 
alleged. Atthe trial, which took place some time since at Guildhall, 
it was objected, on the part of the defendant, that the plaintiff ought 
to have shown that the assignment had been registered in the 
“Register of Proprietors” in the office for filing specifications in 
Chancery, and that, failing to do so, he must be nonsuited. The 
defendant relied on the 34th section of the Patent Law Amendment 
Act, the 15th and 16th of Victoria, cap. 83, which “ provided that, 
until such entry shall have been made, the grantee or grantees of the 
letters patent shall be deemed and taken to be the sole and exclusive 
proprietor or proprietors of such letters patent, and of all the licenses 
and privileges thereby given and granted.” Lord Campbell decided 
that the objection was valid, and said that the plaintiff must be non- 
suited; but as the plaintiil declined to be non-suited, his Lordship 
directed a verdict to be entered for the defendant. Subsequently a 
rule was granted for a new trial, when it was contended by the 
plaintiff that the registration of the assignment was not a condition 
precedent to his recovering in this action; and that, and at all events, 
the defendant could not be allowed to take the objection, as he had 
not given any notice of it along with his objections to the plaintiff's 
patent. The Court having taken time to consider, 

Lord Campbell now read the judgment of the Court, holding that 
at the trial the verdict had been rightly directed to be entered for the 
defendant. The plaintiffin his declaration alleged that letters patent 
had been granted to Masson, and that the said letters patent had 
been duly assigned to the plaintiff. The defendant in his sixth plea 
said that the said letters patent were not duly assigned to the plain- 
tiff, as alleged. The meaning of the allegation that the letters patent 
had been duly assigned was, that the plaintitf was the sole proprietor, 
and had a right to maintain an action as such. But, on reference to 
the 35th section of the Patent Law Amendment Act, we find that it 
was “ provided that until such entry shall have been made, the 
grantee or grantees of the letters patent shall be deemed and taken to 
be the sole and exclusive proprietor and proprietors of such letters 
patent, and of all the licenses and privileges thereby given and 
granted.” Masson, therefore, was the sole person who was entitled 


fo any remeily. With respect to the other point made by the plain- 

it—that the defendant was precluded from relying on the objection 
heeause he had not given specitic notice of it, the Court were of 
vpinion that the notices of objection which the defendant was bound 





to give were such only as affected the validity of the patent. The 
verdict was rightly entered for the defendant on the sixth plea; and 
the rule for a new trial must be discharged. 

Rule discharged. e ; 

Subsequently, Mr. Bovill, Q.C., applied, in the Vice-Chancellor’s 
Court, for leave to appeal against the decision of the Court in this 
case. The Court had decided that the plaintitf was bound to prove 
that he was registered as the assignee of the patent, and that in 
default of that proof he could not recover for an infringement. 

Lord Campbell said it was a very proper case for a Court of Error, 
and the Court would grant leave as prayed. 





COURT OF EXCHEQUER. 
GEORGE AND OTHERS tv. WESTWOOD AND OTIIERS, 

Mr. Temple, Q.C., and Mr. Horne were for the plaintiffs, and Mr. 
Lush for the defendants. 

The cause was most uninteresting to all save the parties imme- 
diately concerned. It was an action for breach of a contract made by 
four Tiveters with Messrs. Westwood, Baily, Campbell, and Co., 
successors to Messrs. Mare and Co., of Blackwall, for the execution 
within three months of some work ona pontoon, at Naylands, South 
Wales. The four plaintitis were employed for the whole of the specitied 
time, and were paid the specified prices for what they did, but the 
defendants, not being satisfied with the progress of the work, sent 
down other men from London, who executed half of it. The questions 
ultimately submitted to the jury were whether the defendants caused 
delay in the commencement of the work, and whether the defendants 
were justitied under the contract in putting on other workmen. 

The jury for the plaintiffs on the first issue, damages £15, and on 
the second for the defendants. 





PARLIAMENTARY INTELLIGENCE. 


HOUSE OF COMMONS. 
CONSUMPTION OF SMOKE, 
Mr. Bowrer asked the Secretary for the Home Department whether the 
Government would take measures to enforce the law that required manufac- 
turers in London to consume their own smoke. 

Sir G, Grey replied that during the last six months there had been fifty-four 
convictions in London for violations of the law, but these convictions by no 
means represented the whole of the steps taken by the authorities, because 
when the police found that parties were disposed to make the alterations 
which the Act required they abstained from taking further measures, so that 
much more was done in the way of enforcing the law than appeared from the 


number of convictions. 
ENFIELD FACTORY. 

On the motion of Mr. Spooner there was ordered an account of the total 
sum expended at Enfleld factery from the Ist of January, 1854, to the 31st of 
March, 1857; the amounts ander the following heads to be separately speci- 
fied, viz., building, machinery, miscellaneous stores, salaries, and wages. 

GENERAL BOARD OF HEALTH. 

Sir G. Grey moved for leave to introduce a bill to make better provision for 
the exercise of the powers of the General Board of Health, The right hon. 
baronet in doing so teok occasion to observe that the Board had originally 
been created in the year 1848; its members having then consisted of the First 
Commissioner of Woods and Forests, and two other gentlemen appointed by 
the Crown, one of whom was in the receipt of asalary. The original Board 
had, however, been dissolved in the year 1854, and a new Board had been 
constituted, having at its head a president, who received a salary of £2,000 
per annum, he being the only paid member of the Board. By virtue of the 
Act under which the department had been instituted its powers were 
to continue until the 29th day of July next, and until the end of the next 
ensuing session of Parliament. Paying regard, however, to the ordinary 
duties which the Board had to perform, the Government had come to the con- 
clusion, instead of proposing a renewal of the existing Board, to dispense 
with it as a separate department, and that such portion of its present duties 
as it was desirable should continue to be discharged should be transferred to 
the Council Office to be performed by the Lord President, with the aid of a 
committee of the Council. If the House should agree to that proposal 
an immediate reduction of £3,000 or £4,000 per annum in the expenses of 
the department would be the result, while a still greater reduction might, 
aiter some experience of the working of the new system, be effected, 

Leave was then given to bring in the bill. 


THE FATAL BOILER EXPLOSION AT EDGEHILL. 
THE inquiry into the circumstances attending the explosion of the 
boiler of the locomotive-engine St. Patrick, at the Edge-hill 
station of the London and North-Western Railway, by which 
the driver, Joseph Ford, and the fireman, Seth Foulkes, lost their 
lives, was resumed before the borough coroner, on Saturday. 

Mr. Blenkinsop attended for the company; Mr. Ward, of 
Prescot, for the representatives of the deceased Foulkes ; and 
Mr. Charles Pemberton for the representatives of the deceased 
Ford. 

The evidence of the witnesses examined on Thursday was 
again taken, this being the first occasion on which Mr. Ward and 
Mr. Pemberton had attended, William Wild, in reply to Mr. 
Ward, said he did not know whether the St. Patrick was regu- 
larly employed by the company; and, in answer to Mr. Pem- 
berton, he further said that Monday last was the first time the 
St. Patrick was employed to take goods from Wapping side to 
Waterloo side, at Edge-hill station. 

James Seddon, in reply to Mr. Ward, said the St. Patrick had 
been nearly nine years in use. He did not remember that 
she had been ever in the shed for permanent repair until about 
eight months ago, since when he had charge of her about twice. 
She was then in good repair. It was his duty to examine her 
every morning. 

By Mr. Pemberton : There was a train engine, a goods engine, 
and what was called “a jobbing engine.” The goods engine was 
run until it got out of repair. The St. Patrick was under his 
charge twenty-one months ago, and she was then in good repair, 
though she leaked a little under the fire-hole, but he could not 
say from what cause. If an engine leaked only a little, he con- 
sidered her in good order, but if she leaked much, she was not ; 
they thought nothing of a little leakage. Her firebox plates 
vere all tight, with only a little leakage underneath, The pres- 
sure she would bear was about 90 Ib. to the inch, 

John Reach, in reply to Mr. Ward, said he had worked the 
St. Patrick, alternately with others, during the last three or four 
years. She leaked a little when he had her last, from a stay 
in the fire-box. Witness saw the leak while working the engine 
on Monday last. Did not think the leakage a defect, or that it 
rendered the engine unsafe. It was not so good an engine as 
others belonging to the company. Had had charge of engines 
which leaked werse than she did. The leak he saw did not, in 
his opinion, cause the explosion, The spot where he saw the 
leakage was near the part where the explosion took place. He 
examined her on Monday, and found that the leakage proceeded 
from the stays being slack ; and an engine could not be said to 
be in order when her stays were slack in that particular part. 
Two of her stays were slack, Would not swear that there were 
not more. An engine with slack stays was more likely to ex- 
plode than if they were tight and braced up. He (witness) told 
Ford (the deceased) when he (Ford) took charge of the engine 
that there were two stays leaking, and pointed them out to him, 
Never saw the stays leaking before Monday, or he would have 
reported it. The stays leaking was not a matter to create alarm 
at all times; but when they leaked very badly, or there were 
several leakings, then he thought there was reason for alarm. 
When he told Ford that there were two leakages, he said he 
knew that. 

By Mr. Blenkinsop: Had known a new engine to leak. An 
engine might leak in the morning, and be worked all day, and 





then stop of itself in the evening. Ford replied to him, when he 
told him about the leakages, that “they might take up.” Wit- 
ness had seen the leakage take up with an old and a new engine. 

By a Juror: I have seen a leak take up in an old engine. 

By Mr. Blenkinsop : A driver had charge of an engine through- 
out the day, and he had to report the state of the engine at its 
close, 

Mr. Edward Ross (engineer), recalled and his evidence read. 
He said: I have made a second examination of the boiler. I see 
that the plate of the fire-box where the rent took place is consi- 
derably thinner in several places than what I stated the other 
day. One plate is one-eighth of an inch. There is a place over 
the tubes thinner than that. An engine with plates so thin 
ought not to bear a greater pressure than 40 Ib. or 50 Ib. to the 
inch. I think if the plate was seven-sixteenths of an inch in 
August last, it could not have worn down to one-eighth of an 
inch now. 

Mr. Blenkinsop said the boiler was seven-sixteenths of an inch 
thick when new. 

Mr. Ross, in continuation, said he did not think that leakage 
from two stays was sufficient to cause alarm. 

By Mr. Ward: There was nothing in the engine to indicate 
inefficient construction. The scales could not have been detected 
without the opening of the engine. Had the officials known of 
the thinness of the plate, they ought to have remedied it. The 
thinness might have been known from the bellying of the plates 
between the stays. Knowing that, there should have been an 
examination. l'rom what we see of the thickness of the plates 
now, a pressure of 90 lb. to the inch was alarmingly unsafe. 

By Mr. Pemberton: Had the engine been put in proper repair 
so late as August last, he should say that the scales which he had 
seen in the fire-box could not have been formed in the time. Did 
not think the scales had been removed since the day she first 
commenced working. In putting her in thorough repair, in 
August, it would have been proper and advisable to have removed 
the scales, knowing that the box was thin, and that she was 
going to carry so great a pressure as 901b, He thought it was 
higbly culpable on the parties having charge of the engine to 
allow the St. Patrick to go out in the state she was in in August 
last. Considering the plates she then had, with the thinness of 
her plates, and the amount of pressure put upon her, it was 
alarmingly dangerous to let her go out for use in August last ; 
and she had, unfortunately, proved that it was so. Several of 
the stays had not had originally full threads, and they were of 
course much more ‘likely to slip. In witness’s opinion stays of 
that kind ought not to have been put in such an engine; it was 
bad werkmanship. 

By the Foreman: I consider the fire-box is worn out. I could 
not say in how many years a fire-box is worn out. 

By Mr. Blenkinsop: I know they pretend to ascertain the 
thickness of fire-boxes with the hammer, but that sometimes 
fails, By a man who is experienced in it, it may be done with 
great accuracy. He has the opportunity of testing the boiler 
between each stay. A man who has been twenty years at this 
work should have been able to ascertain the defect, but he 
appears in this instance to have missed it. 

By Mr. Ward: A man of experience would have detected the 
thinness of the plate bya blow with a hammer. Either the 
plates were not subjected to such an examination, or the man 
who made it was inexperienced. 

By Mr. Pemberton: If such an examination had been made by 
aman of experience in August last, I should say that he must 
have found out the thinness of the plate. 

At this stage of the proceedings, there being still a number of 
scientific witnesges to examine, it was resolved to adjourn to a 
future day ; and, after some conversation, the jury were bound 
over in £10 each to be in attendance on Wednesday week, at ten 
o'clock, when Mr. Kennedy, Mr. Harrison, and other scientific 
gentlemen, will be in attendance, and give their evidence. 





THE MANCHESTER ART TREASURES EXHIBITION 
BUILDING. 
Tus building, designed by Messrs. C. D. Young and Co., of 
Edinburgh, and completed under the superintendence of their 
engineer, Mr. W. Dredge, C.E., is situated at Old Trafford, upon 
a plot of ground of something more than three acres in extent. 
The building is constructed of iron, timber, and glass, and may 
be described as three gigantic tubes placed side by side, each 
with a semicircular roof. The middle tube, which is much the 
largest of the three, forms the great central hall or nave, and 
the two smaller tubes, picture galleries. There is a transept at 
the western end, where, too, is the only gallery in the building. 
Without going minutely into the construction, which possesses 
but few features of architectural interest, it may be stated that 
the outside walls are formed of a row of columns placed a few 
feet apart, the intervening spaces being filled with sheets of cor- 
rugated iron ; and at the distance of forty-eight feet there is an 
inuer row of columns, separating the central hall from the pic- 
ture galleries. A row of coupled iron columns, connected at 
the top by the open girders which carry the roof of the central 
hall, runs the entire length of the building. The roof is co- 
vered with corrugated sheet-iron, with the exception of a broad 
strip at the top, which is glazed. Water is conveyed down 
hollow columns into drains, and the ventilating arrangements 
are excellent. The articles exhibited will be thoroughly pro- 
tected from fire, rain, and damp. Exteriorly the building has a 
perfectly hideous appearance. The facade is formed of white, 
relieved with red bricks. Ail the arches are filled in at the 
upper portion with ornamental fan-light windows ; and over the 
central window are the words, “ Exhibition of Art Treasures of 
the United Kingdom.” The building is extended on the front 
by two wings corresponding in style of construction to the 
Jucade itself. The south wing, ninety-six feet in length, is used 
as stores and minor oflices; and the north wing, of 150 feet, 
forms a corridor connected with the platform on the railway, 
thus presenting a front 446 feet in length. ‘The eastern facade 
of the building is also of brick; and the sides are formed of 
sheets of corrugated iron, which fit into grooved columns. The 
semicircular roofs are covered wiih corrugated iron up to two- 
thirds of their extent, when glass takes the place of iron. En- 
tering the building, it will be seen that the iron ribs which carry 
the roof of the central hall spring from rows of double columns 
tied together by means of very neat capitals, and from it centres 
of light cast-iron girders, which rest upon these columns. As 
each pair of columns is twenty-four feet apart, the ribs of the 
roof are, therefore, at twelve feet distance. Purlins, running 
longitudinally along the roof, divide it into three rows of com- 
partments or panels, The span of the central arch is fifty-six 
feet. The picture galleries at each side are constructed in a si- 
milar manner, with the exception that the supporting ribs of the 
roof are not seen to rest upon columns, as in the case of the 
great hall. The length of the great hall is 632 feet; its extreme 
width is 104 feet. The north and south transepts, similarly 
continued to the nave, are 200 feet in length, and of the same 
width as the nave. The picture galleries are 432 feet in length, 
and 48 feet in width. A light gallery runs round the transepts 





























May 15, 1857. 


NEER. 











and the west-end of the building, and there is a small gallery 
crossing the great hall at the eastern entrance. The length of 
the western gallery is 648 feet, and of the eastern 104, In both 
cases the width is twenty-four feet, and they are raised fifteen 
feet above the hall floor. The centre of the great hall, from the 
floor to the crown of the arch, is 56} feet—the same as the 
transept. The side aisles, connecting the central hall and the 
picture galleries, are 314 feet, their roofs being on the ridge-and- 
furrow principle; and in the picture galleries the height of the 
roof is 50} feet. The coupled columns carrying the arches are 
28} feet in height above the floor. The building has been very 
successfully decorated, under the superintendence of Mr, Crace, 


of London.—Building News. 


AMERICAN VIEW OF THE EFFECT OF THE TARIFF 
ON IRON. 

Tuer withdrawal of one-fifth of the protection from the iron 

manufacture, by reducing the duty on foreign iron from 30 to 24 

r cent., was not exactly upsetting the dish which the duty 
originally set up, but it was taking nearly the whole cream from 
the milk. If our furnaces do not grow cold and our forges and 
rolling mills rusty, no thanks to the change of the tariff. It 
will be simply because the foreign demand will run ahead of the 
foreign supply, and because our fast developing resources and 
the quality of our ores hold out great promise to capitalists of 
being able to compete with the foreign manufacture at the 
reduced duty. It is here that our manufacture has a stable 
basis. A very few years more of growth will put it where it 
will have nothing to fear from the largest liberty of trade. The 
British misconception of the true standing of our iron manufac- 
ture is quite ludicrous. The London Times of March 24th, in 
descanting on the “reform” in our new tariff, has the following 
remarks on iron :— 

The duty on iron is reduced only from 30 to 24 per cent. This we 
cannot help thinking a very inadequate reform, both as regards the prin- 
ciple of free trade and the interests of the revenue. One of the chief wants 
of America is cheap and good iron for railways and other works, The 
interests of a rapidly improving country and expanding population require 
that no obstacle should be placed in the way of those great enterprises in 
which iron is the chief material ; yet, that the American ironworkers may 
be protected, the citizens are content to put up with their own dear and 
bad iron, and to keep out ours by a duty of 24 per cent. There can be 
little doubt that, with a small duty on foreign metal, America would sain 
by the greater economy of constructing public works, while the revenue, 
buoyed up by the increased importation, would suffer nothing. 

One would think from this that the poor bogus iron, which 
has ruined so many of our railways, was of home manufacture. 
The fact is just otherwise. No doubt good iron may be made 
in England, and may be bought there at a price which makes it 
no object to go abroad, but the bulk of imported railway iron 
has been, and doubtless will continue to be, a swindle on the 
stockholders. What is gained in price is far more than lost in 
durability. ‘ i : 

Railway stockholders need the protection of a high tariff on 
railway iron even more than the manufacturers. For the want 
of it, reckless financiers having the management of our railway 
enterprises rush abroad and buy poor iron for bonds. In this 
way the road is the more speedily laid and equipped, but it lasts 
and flourishes only long enough for the aforesaid financiers to 
get rid of their stock and the foreign manufacturers to sell their 
bonds, and perhaps to give the confiding stockholders a dividend 
or two. Then, behold, the iron is to be relaid! New bonds 
must be issued, and the stock subsides into a hopeless nullity, 
the bonds following at a respectful distance. This oft-repeated 
swindle has damaged our railway interest and impaired the credit 
of the most hopeful enterprises more than all other causes put 
together. Had the funds which we and our confiding creditors 
(we mean those who ultimately hold our railway bonds) have 
invested in American railways been kept entirely clear of British 
iron, and gone to enlarge the American manufacture, we verily 
believe that more miles of road would be now in operation, and 
we should be paying less for the iron we are now laying. 

We do not speak recklessly or at random, but appeal fearlessly 
to any judge of iron on the question of the comparative reliability 
of English and American iron. Experienced consumers yield 
readily a preference of 5 dols. per ton in favour of American iron. 
It is well known here that Pembroke iron which costs 44 cents. 
per pound will stand more strain than some English irons which 
cost 6} per pound. Owing to this significant fact, the Pembrok« 
iron is fast taking the place of the finest descriptions of English 
iron in locomotive and other machine shops, The same is true 
of other favourite descriptions of American iron, and it will 
become more and more so as the ores which have recently been 
tested and found to produce superior iron are brought more 
largely into market. With practical men the prestige of British 
iron manufacture is broken down. We have superseded their 
best iron, and now it is our consumers, rather than our pro- 
ducers, that need to be protected against their poorest.— 
American Railway Times. 





Coriers’ StrikE.—In consequence of the late explosion at the 
Lund-hill colliery the pit owners of that district have determined upon 
rigidly enforcing the use of the Davy lamp, and discontinuing the prac- 
tice of blasting the coal seams by gunpowder in their mines. As these 
regulations prevent the colliers from getting through the same quan- 
tity of work in a given space of time as they could do with the use 
of naked candles, much dissatisfaction has been occasioned among 
them, and the menemployed at the Wharncliffe Silkstone Colliery 
have struck work. They have issued an address in which they say : 
—“ We have been getting our coal by the light of a naked candle, 
and blasting them (sic) down with gunpowder, but our employers 
think proper to prohibit both, without making any advance in our 
wages.” Hitherto the colliers have provided their own candles, o! 
which five or six a day are generally consumed by each man, but 
the proprietors have offered to find lamps and oil at their own ex- 
pense. Since the above was written, the men have determined to 
resume their work, it being understood that they are to be allowed to 
blast down the coal as usual. One of their own body advised them 
to take the step they have determined upon, having, he said invari- 
ably found that the results of strikes were always against the men. 
He proposed that they should give “ Davy ” a fair trial. 

ENGINEER FoR PREstoN WATERWORKS.—The Town Council of 
Preston, as the Local Board of Health, have appointed Messrs. Park, 
Son, and Garlick, engineers, to carry out their waterworks. The ap- 
pointment was made unanimously. “It has been known for some 
months back,” says a local paper, “* that they were to have the work ; 
yet the Council advertised in Preston, London, Liverpool, and Man- 
chester papers for an engineer; induced many persons to make 
application for the office, and then the committee, without con- 
descending to open the testimonials of the applicants, recommended 
that our townsmen should be appointed. When the advertisements 
were first proposed to be issued, it was objected that such a course 
was unnecessary, as it was then known what the result would be; 

et the announcements were issued, just to give the appearance of 

iaving submitted the office to competition. We think such a course 
searcely fair,—holding out hopes which there was no intention to 
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PUBLIC IMPROVEMENTS IN SYDNEY. 
WE gather the following particulars of public improvements in 
Sydney from the Sydney Herald of Jan. 22. The most magni 
ficent structures, such, for instance, as the Cathedral, the Sydney 
University, and the Sydney Exchange, are progressing slowly 
but steadily, and in nearly every instance give evidence of speedy 
completion. Undoubtedly one of the most important works 
recently commenced is the erection of large steam engines at the 
Botany Swamps, for the purpose of increasing the supply of 
water to the city. The greater part of the machinery, such a 
the boilers and heavy castings of the engines, have already ar 
rived, and are being deposited at the Botany Swamps. Th 
remainder of the machinery is on the way from England, and 
may be expected within two months. Plans for the foundation 
are being prepared, and it is expected that the engines will b« 
erected within a few months. The first contract for laying the 
thirty inch mains to the extent of a mile from the Botany 
works, has been entered into, and will be speedily executed. The 
contract for laying the remaining four miles of piping will also 
be taken at an early opportunity. The low-level reservoir in the 
city, between Crown and Riley-streets, capable of containing 
4,000,000 gallons of water, and the high-level reservoir, near the 
military barracks, capable of containing 600,000 gallons, are to 
be commenced immediately, provided the money necessary to 
carry on the work is granted by the Legislature, of which there 
can be little doubt. It is estimated that the entire undertaking 
will be completed within fourteen months from the time ot 
commencement. With these improvements the future supply of 
water to the city will be about 3,000,000 gallons per day, or at 
the rate of forty gallons perday for each inhabitant. The supply 
at present is only ten gallons a day for each inhabitant, or onl) 
one-fourth of what the new and enlarged machinery is estimated 
to afford. In the quantity of water above estimated the supply 
for manufactories and other similar establishments is included. 

The first section of the sewerage—a work which has been 
going on for several months past, and which comprises nearly 
four and a half lineal miles of well executed under-ground 
drainage on the oviform principle—will be finally completed by 
the middle of the next month. This having been done, there is 
every reason to believe that steps will be immediately taken to 
execute the remainder, and by far the larger portion of the 
sewer me 

Considerable progress has also been made in laying on water 
and gas in the streets of Wooloomooloo and round Hyde Park 
an improvement which, while it adds to the health and conve 
nience of the inhabitants, will tend not a little to enhance the 
beauty of the city. 

The following are the principal works completed during the 
past year. More than thirty streets have been partially or 
wholly kerbed and guttered; in some the extent of work has 
been very considerable—New Pitt-street, William-street, and 
Sussex-street having absorbed large quantities of stone. In 
deed, the last-mentioned contract is the largest ever carried out 
in Sydney, amounting as it does to above 9,000 lineal feet of 
kerbing, and 20,000 square feet of guttering. These works hav: 
latterly been completed much more economically than was wont 
to be the case. Instead of purchasing stone from the different 
quarries about Sydney, use had been made of the excellent ma 
terial to be obtained from many of the streets, and hence it 
appears that, whilst cutting down a roadway for the improve 
ment of its gradient, the stone thus obtained has been worked 
up into material for walls, &c., and dressed into kerbs and gutter 
stone, causing a saving of fully 50 per cent. in the cost of mate 
vial, Kent-street affords the most favourable instance of the 
success of this plan. A little more than twelve months since 
this street, between King and Erskine streets, was nearly im- 
passable; but in the meantime something like 280,000 eubie feet 
of stone have been extracted from it, and it presents now an 
almost even aspect, the gradients having been reduced from 1 in 
10 to 1 in 84 and 1 in 21; whilst 110,000 feet of the stone have 
been used for kerbing and guttering many streets, ata cost of 15s. 
per yard, instead of 30s., which would have been the price had not 
the stone been obtained asabove. More than 32,000 square feet 
of rough guttering have been laid in Wooloomooloo, and several 
hundred feet of granite employed in laying down crossings where 
the traffic is too heavy for the ordinary sandstone. The city 
cominissioners have also arranged for a constant supply of red 
granite from Gabo Island ata rather low rate compared with 
prices recently paid for sandstone. Several hundreds of feet 
have already been sent up by the contractor, and a portion is 
now being laid in front of the New Exchange. It is described 
by competent judges as being superior to the red granite which 
forms the columns of the portico to Somerset House in London. 
It is indeed almost indestructible, and from the difficulty of 
meeting with workmen capable of dressing it, fears were at onc 
time entertained that it could not be employed. This has happily 
been surmounted, and in a few months some of the Sydney 
streets will be kerbed and guttered with a material as far hand- 
somer and superior to the blue metal so much admired in the 
Melbourne thoroughfares as the latter is superior to our common 
sandstone. 

Since the completion of the cutting down of the section of 
Kent-street the commissioners have accepted a tender for the 
remaining portion required to complete the quarrying and 
levelling of this rocky thoroughfare: it involves the excavation 
of 96,000 feet of stone, and will, when completed, have cost only 
about 3s. 10d. per cubic yard, owing to the use made of a great 
portion of the very excellent stone which will be obtained fron 
the quarry, 

Since the introduction of the Paving Act upwards of 46,00 
square fect have been laid by the Commissioners in Pitt, King, 
George, Hunter, Market, and other streets, and nearly the same 
quautity by private contracts, so that the footpaths in the above 
thoroughfares can now be traversed with ease and comfort. 











About 1,600 tons of blue-metal stone have been Jaid upon 
George, Pitt, Market, Elizabeth, Sussex, and other streets, 
whilst above 106,000 cubic feet of gravel have been spread ove: 
Upper William-street, Darlinghurst-road, Victoria-street, South 
Head Road, William-street, Boomerang-street, Erskine-street, 
Macleay-street, and several others, in addition to 54,000 cubic 
feet of ballast, and 90,000 feet of material used for top-dressing, 
and composed of clay and gravel mixed, with scams of ironstone, 
which, when overlaid with a coating of good gravel, forms a 
road impervious to water. 

The plan has been adopted of removing in every possible in- 
stance the open gutter crossings, 80 injurious to the springs of 
vehicles, and at the same time, from being formed of sandstone, 
which so rapidly decomposes, are eyesores to passengers. Pipe 
drains have in every practicable instance been substituted—the 








first cost being about the same; the duration and ultimate ad- 
vantages being immeasurably in favour of the pipes. Where 


these cannot, from the general levelness of the street, be used, 
granite is laid, of which the commissioners have purchased seve- 
ral cargoes, and laid many hundreds of feet. 

The arrangements for watering the streets have also been ex- 
tended, six new carts having been built, and placed upon George, 





Pitt, King, Barrack, York, Wynyard, William, and Liverpool 
streets, and the South Head Road. The difficulty of obtaining 
water is still, however, a great drawback, though with a view to 
economy salt water has been employed for nearly two years, and 
found to answer well, 

Pyrmont, which has so long been neglected, is now receiving 
some attention, and a contract is being carried out for forming 
Uarris, Union, and Pyrmont streets, and removing the outerop- 
ing rock, which has hit! rendered traffic almost an 
impossibility. 
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STRIKE OF OmNinvs SERVANTS. —Some excitement has been 
created in the north-western and western districts of the metropolis 
by the parading to and fro during the day of from 200 to 300 rough- 
looking men—half-ostler and half-cad—who declared themselves to 
be the servants of the London General Omnibus Company “on 
strike,” and have been going about to the stables of the company in 
the different district establishments, calling upon their brethren to 
join with them in throwing themselves out of work. The omnibuses 
of the company are 600 in number, and every omnibus having ten 
horses, each vehicle is placed separately under the care of a horse- 
keeper, whose business it is to deliver them over in good order every 
morning to the driver and conductor. The class of men employed as 
horsekeepers are of course rough and uneducated, and the company 
found on purchasing the various “ yards” and establishments that 
also, as a matter of course, they were receiving low wages, averaging 
from 16s. to 18s. weekly, while those wages were made up by a 
mutual agreement, which generally led to the extra sum paid by 
coachman and conductor to the horsekeeper being levied on the em- 
ployer. Thus, as a bribe for “turning out the horses and omnibuses 
smart” every morning, it had become a custom for the conductor or 
coachman to pay 6d. a day to the horsekeeper as gratuity. This 
sum, by matual understanding, was too often “ made up” from the 
earnings of the omnibus. In “ yards” consisting of a half-a-dozen 
men this eustom might go on; but when the large system of the 
London General Omnibus Company, with 600 vehicles and 6,000 
horses, comprehended also 2,000 persons connected with them, order 
and discipline were necessary ; and these were at once introduced, on 
the railway system, by Mr. Church, the secretary, Hence the 
“strike” of Sunday, which, though expected a fortnight since, never- 
theless took the district surveyors and officers of the company by 
surprise, Fortunately, the coachmen and conductors, whose liveli- 
hood and interests were perilled, took the matter into their own 
hands, and got out their own “ busses” and harnessed their own cattle, 
Immediate measures have been taken by the company to furnish 
themselves with new horsekeepers. The “strike” such as it is, has 
been hitherto confined to the St. John’s-wood and Paddington dis- 
tricts, where nearly 2,000 horses were suddenly left without at- 
tendants on Sunday morning. At an early hour on Monday morning 
the men assembled together and proceeded to other stables and yards, 
to those of Hammersmith especially, where, however, most of the 
men refused to jointhem. Hitherto these men have conducted 
themselves peaceably, but the directors of the London General Om- 
nibus Company have passed a resolution not to receive any of them 
into theiremployment again, it being necessary at once to put down 
a system of combination which might end some day, if eicouraged, 
in leaving the metropolis totally without vehicle accommodation, as 
it will be remembered was the case during the recent strike of the cabs. 

Sin Coantes Pasiey's Ponroons.—On Friday last Lieutenant- 
General Sir Charles William Pasley arrived at Chatham, for the 
purpose of superintending some experiments with a new description 
of pontoon, invented by himself, which it is proposed to introduce 
into the service for the use of the Royal Engineers. The pontoon 
differs in several important features from those now in use by the 
toyal Engineers, which were invented many years ago by General 
Blanshard, the latter being made of tin, and of a cylindrical form, 
Phat tested at Chatham is composed of sheets of copper firmly 
rivetted together, the shape being that of a demi-canoe, by which 
name it is called. This form has been adopted by Sir Charles Pasley, 
as it was considered that it would give increased buoyancy under the 
wressure of a much heavier weight, and at the same time the pon- 
toon could be moved about with greater facility than is now the case 
Each of the demi-canoe pontoons weighs about 400 Ib., and when 
joined together the weight of the whole is about 8 ewt., whichis 
somewhat less than those invented by General Blanshard. The 
experiments took place in the Medway, near the Gun-wharf, where 
two of the pontoons were floated, and afterwards formed into the 
usual raft. This operation lasted nearly an hour, after which the 
raft, already heavily laden with troops and pontoon chesses, was 
rowed under one of the cranes, when a 32-pounder iron gun and 
carriage, weighing upwards of four tons, were lowered on to it, the 
pontoons being still several inches above water. Notwithstanding 
this great weight the raft was easily rowed some distance down the 
river to Upnor Castle, where the gun was run ashore, the pontoons 
retaining their steadiness under that operation. ‘The gun and 
carriage were afterwards wheeled on to the raft, which was once 
more tloated to the Gun-wharf and unshipped. The results of the 
experiments, which were witnessed by Major I’. C, Iassard and other 
officers of the Royal Engineers, proved that General Pasley’s 
invention promises several improvements over the other pontoons 
now in use, in being more buoyant, and consequently capable of 
sustaining heavier weights without sinking, more easily managed in 
the water, and each demi-canoe, being one-half the size of the present 
pontoons, being more portable. During the experiments it was, 
however, noticed that the newly-invented pontoons were not so 
steady in the water as those in present use. A report of the inven- 
tion will be forwarded to the Board of Ordnance. Further experi- 
ments are postponed till Monday, the 18th inst., in consequence of 
the unexpected failures that occurred in the trials on Friday and 
Saturday last. 

Jackson’s Sev-Actinc Can Brake.—There is soon to be a public 
trial of a novel car-brake, invented by W. R. Jackson of Baltimore, 
in which railway men cannot fail to take a deep interest. A patent 
has been taken for this brake in Great Britain, and measures have 
heen taken to secure patents in the United States and most of the 

ountries of Europe. Its mode of action is by springs which always 
ress the brakes home to the wheels except when tractive force is 
ipplied on the coupling pin. The Baltimore Patriot says, “The 
inventor bases the superiority of his brakes, as contrasted with those 
now known and used, on the following points:—No brakesman is 
required at all, hence it is free from the result of negligence and 
lrunkenness. It is immediate in its action, so soon as steam is cut 
ff from the cylinders, and two brakes are instantly down to each car 
in the train, be the number more or less; and before, under the 
present system, one single brake can be worked by a brakesman. It 
is independent of all chain connexions, and a kink of chain, or the 
breaking of a link, are matters which have no bearing upon their 
iction. As they are put up by the traction of the engine, brakesmen 
are not required to work them either up or down, In ascending an 
inclined plane, if from the breaking of a coupling, any portion of a 
train becomes detached, that portion is firmly held at its stopping 
place, and will not run down the plane. In increasing or diminishing 
the number of cars in a train, the only necessity is to drop in the 
coupling pin.” The action of this brake is quite simple in theory, 
and if it does not in the aggregate too much enhance the expenditure 
of tractive power, we see no reason why it will not realise a great 
practical improvement over hand brakes. At all events the trial will 
be looked for with interest. We would specially call attention to Mr. 
Jackson's advertisement in another column. He is about to com- 
mence the manufacture and sale of the brakes in this country as soon 
as practicable.—American Railway Times. 

TunneL THROUGH Mount Crenta.—The Sardinian Government 
has just concluded the preliminaries of a contract with the Company 
of the Victor Emmanuel Railway for the passage and tunnelling of 
Mount Cenis. ‘The sum of forty millions being deemed sufficient for 
completing the tunnel and galleries to complete the plan as pre- 
viously sanctioned, the Government has consented to take twenty 
millions on itself, and the Company an equivalent sum. 
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Tus invention relates to improvements upon Mr. Bessemer’s process 
of manufacturing iron and steel, which has been frequently alluded to 
in our columus. The improvements now made are the result of a long 
series of experiments which Mr. Bessemer has carried on for some 
time past, and which he is still prosecuting. In the treatment of iron 
according to the former patent, the jets of air or of steam by being 
forced into the tluid metal at a point below its surface produce a 
heaving up or boiling of the fluid, by which the metal is brought 
more or less in contact with the fluid scoria, or cinder, which is pro- 
duced during the process, and which scoria for the most part floats 
upon the surface of the molten iron, and, hence, does not present a 
very extended surface in contact with the metal. In the course of work- 
ing crude iron by the former process it has been discovered that fluid 
cinder or tluxes exert a powerful refining action on the metal when 
kept in contact with a very extended and changing surface of the 
metal, and that the metal is thus more readily refined than when acted 
upon by air or steam, so as to present only a comparatively small 
surface of the metal to the action of the fluxes. It has also been dis- 
covered that molten iron may be retined without further furnace heat. 
by bringing a sutlicient extended and changing surface in contact 
wit) fluid scoria and fluxes without the forcing of air or steam into 
the molten iron, the heat in the metal in such case being retained for 
a sutlicient period of time, by the confinement of the metal in a nearly 
closed vessel lined with a slow or bad conductor of heat, and by bring- 


ing the carbon of iron and the oxyyen in the metallic or other oxides | 


present into union, 

The apparatus designed to carry out the present improvements is 
shown in Figs. 1 and 2, the former being a side elevation and the 
latter a longitudinal section of the same. a, a, represents the shell 
or case of the agttating vessel, constructed of plate iron, and strength- 
ened by curved ribs }, 6, one end of the ribs being joined to a circular 
sliding rod ¢, ¢, and the other extremity of the rings being united to 
a flanged ring e*. The shell @ is made in two halves, which are 
united by bolts passing through the flanges c*. <A cast-iron bed 
plate d, is supported on masonry, and carries on its upper side the 
plummer blocks e, ¢, through which the sliding rod ¢ is free to move 
endwise, and, when required to do so, may be made to turn round or 
partly round by means of the capstan ring W, which fits on to a 
feather or key formed on the red c, aud is provided with holes round 
its outer edge, into which a lever may be put and the rod ¢ forced 
round; fis a coupling, by means of which one end of the slide rod c, 
of the agitating vessel, is connected to a piston rod g, which passes 
through the gland /, of the steam cylinder 1, where it is connect >d to 
a piston of the usual construction, ‘The steam may be admitted by 
any suitable slide or valve into the cylinder i, so as to cause a veci- 
procating motion of the piston, and consequently of the agitating 
vessel a, such slide or valve being worked by a tappet or by rocking 
Jevers, actuated by the reciprocating rod c. In consequence of there 
being no crank or tly-wheel used im this apparatus, the steam ports 
are made at a few inches from each end of the steam cylinder, as 
shown atj, Fig. 2. The piston, on being propelled along the cylin- 
der, will thus, by its momentum, be carried past the port, so that 
the steam occupying the space / will not be able to escape, and will 
consequently form a cushion, and prevent the piston from striking 
the cylinder cover. The force with which the mass is moving will 
be employed in compressing the steam in the space J, and as soou as 
the momentum of the moving mass is thus absorbed, and the appa- 
ratus brought to a momentary state of rest, the elasticity of the 
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the upper chamber m, An escape for sparks, flame, and gaseous mat- 
ters arising from the agitated materials is provided by a lateral 
opening p, as shown in Fig. 2. When air or steam is to be forced into 
and among the particles of fluid metal in the vessel a, the sliding rod 
c. is made hollow, and a tube 7, is fitted, which slides freely into 
the rod ¢, and is secured from leaking by a packing ring atr*. A 
pipe s, is connected to the hollow rod e, and is provided with a cross 
piece and joint ft, so that two short curved pipes 1, are free to turn on 
this joint, and thus have their extremities inserted into the outer 
ends of the tuyeres r, or removed from them as may be desired. In 
commencing to use this apparatus for the purposes of this invention, 
the vessel is half filled with coke, which is ignited, and air is blown 
through the tuyeres until the vessel a, is well heated; after which 
the fuel is discharged from the vessel by inserting a lever in the cap- 
stan ring w, and thus turning the vessel round until the opening is 
downwards. The vessel is then moved back into the position shown 
in the illustration, when the molten iron and the slags, scoria, cinder, 
metallic oxides, or other fluxes or matters in a fluid or solid state are 
introduced. The tile x, is then placed and secured by a suitable bar 
or catch over the opening. Steam may then be admitted into the 
engine, and the vessel a, be made to reciprocate at a speed which it is 
preferred to be, from one hundred to two hundred double strokes per 
minute: the effect of which rapid motion will be to dash the fluid 
metal and other matters confusedly together and against alternate 
ends or parts of the vessel a, according to its form; thus mechani- 
cally mixing and bringing the metal in a divided state in contact 


with fresh portions of the fluxes, &c., while the rapid breaking up | 


and reunion of the various parts of the scattered and divided mass 
will present a constantly changing surface of metal to be acted 
upon by fresh surfaces of the fluxes or other matters used for the 
purpose of assisting the retinement of the metal. 

In some cases, particularly. with the more highly carburetted classes 


of iron, this action may be assisted by foreing in at the tuyeres a hot | 


| or cold blast of atmospheric air, or steam at its ordinary temperature, 


highly-compressed steam occupying the space between the piston and | 


the cylinder cover will react upon the piston, and cause it to start off 
at a high velocity in an opposite direction ; it will thus repass the 
port,j, and be then impelled by a fresh supply of,steam, which will 
cause it to pass that port at the opposite end of the cylinder, where it 
will cushion also, and in like manner be moved back by the compressed 
steam. In this manner it may be propelled with considerable velocity 
backward and forward, carrying with it the agitating vessel. The 
vessel a, is shown of the form preferred. It is lined with fire-bricks 2, 
moulded to a segmental form, and fitting as nearly as possible to the 
interior of the yessel. In the upper part of the vessel there is a small 
chamber m, through the opening into which the materials to be 
operated upon may be put into or removed from the vessel a. The 
tile , closes over the opening or man-hole so as to prevent the 
throwing out of such portion of the metal and slags as may get into 





or superheated or other gaseous matters, or substances in a state of 
powder may be blown in at the tuyeres as already known. When 
the metal is sufficiently puritied and refined the reciprocating motion 
may be stopped by shutting off the steam from the engine, the till 
may then be removed and the vessel turned partly round on the rod 
e and the metal be discharged. 

When it is desired to refine very large charges of metal it may be 
found preferable to give a somewhat less violent reciprocating motion 
to the vessel by causing its movement to be regulated by acrank and 
fly wheel, or otherwise. Figs. 3 and 4, show so much of an appa- 
ratus as is necessary to explain the manner in which this object may 
be accomplished ; Fig. 3 being an elevation, and Fig. 4 a vertical cross 
section of the apparatus. A is the agitating vessel formed of rivetted 
iron plates and lined with fire bricks B. It is supported on trunnions 


C, so as to be tipped up on end when required by means of the winch or | 


handle D. on the axis of whichis a pinion in gear with thespur wheel E 
This wheel is keyed on to the trunnion, and consequently carries the 
vessel A round with it. The trunnions C, rest in bearings formed in 
the frame F, which is supported on flanged wheels G, resting on an 
iron curb forming the upper angle of a pit over which the apparatus 
moves. The frame F has a cross bearer on which the stud H rests, 
and is there held in a clip soas to retain the vessel in its required 
position during the agitating process. At one end of the frame F 
is attached a connecting rod shown broken off, this rod may be 
connected to a crank or to any suitable mechanism capable of impart- 
ing to the vessel and its carriage a reciprocating motion. When 
air or other gaseous matters are to be forced into the vessel A, a pipe 
J may be used for that purpose at J* to the hollow trunnion C*; and 
from thence the air may pass by a pipe K to a branch pipe L, on the 


ends of which are jointed the tuyere pipes M, and by means of which | 


the gaseous or other matters may be driven through the tuyeres N 
upwards through the metal; the upper end of the pipe J moving on 
a joint so as toallow it to oscillate and follow the motion of the vessel. 
At P there is formed a spout for the convenience of running out the 
metal when the vessel is tipped up. There is, also, a larger aperture 
on the upper side which allows the gaseous matters, sparks, 
or flame, arising from the metal and other matters, to 
escape, In order to prevent the escape of metal during 
the agitating process, it will be found useful to form the 


upper part of the vessel so that a portion of it may incline down- 

wards at each side of the escape aperture, as shown in dotted lines at 
| B*, by which the matters which pass up the ends and along the upper 
| surface of the vessel may be deflected downwards, and be prevented 
| from passing through the aperture. In lieu of this mode of preventing 
| the escape of metal, while allowing free egress to the gaseous matters, 
| ashort tube may be passed down into the vessel, as shown in Fig. 5, 
| which is a longitudinal section of part of an agitating vessel, of the 
| form represented at Fig. 2. Q represents the tube open at both ends, 
and secured by ramming loam between its exterior and the opening 
left in the lining of bricks R, for that purpose. 

In carrying into practice this invention several modifications may 
be employed. Thus the vessel, instead of moving. on slides or on 
wheels, may be suspended on an axis, and be made to oscillate like a 
pendulum. <An arrangement of this kind is shown in the patent 
drawing, the vessel being of the same shape as those above referred 
to. The vessel is slung upon vertical rods, which can be made to 
oscillate by means of an engine. A handle is fitted to the vessel, by 
which it may be turned up when required. 
| It will be understood that by thus alternating the direction of 
| the motion of the fluid metal, that it will present a large extent 
| of surface for chemica: action, while the rapidity with which the 
| particles will be re-united and again divided and dispersed, will 
| have the effect of constantly presenting new surfaces to the che- 
mical action of those matters which are introduced into the vessel 
in order to etfect the retinement and purification of the metal. 

Repeated experiments have shown that a great difference in the 
quality of the bar or rolled iron produced from it may be effected by 
the way in which the fluid metal is treated. If it is simply run into 
| the mould, it becomes crystalline, and if powerfully stirred up before 
or in the act of solidifying, the character of the grain will be consider- 
ably moditied, But it has been observed that a still greater change 
is given to the texture of the bar or rolled iron by diffusing in the 
| act of solidification slags along with the fluid metal. The mode by 

which it is preferred to accomplish this is first to run into the ingot 

mould some fluid slags, and then proceed to run in the fluid metal. 

The mould is placed so far below the point from which the metal is 

poured, as tocause it to fall in ashower of detached grains, or it 
| may be divided by first falling on to or against any suitable sub- 

stance capable of dividing or scattering the stream. Instead of this 
acurrent of air or steam may be blown from the end of a tube and 
made to disperse the metal as it runs from a furnace or vessel in a 
shower, which, falling through the fluid slags, will accumulate ina 
granular mass in the mould. 


STEAM PLouGuING AND Cartrnc—Norro_k.—Last autumn we 
reported some promising experiments in steam culture, on the prin- 
ciple of direct traction. Since then nothing has been done to test 
farther the nature of this mode of traction, although several traction 
engines have been manufactured. On the 7th and 8th inst., how- 
ever, Mr. Burrell, of Thetford, started two engines in that neighbour- 
hood—in ploughing, trenching, scarifying, and draining in a light 
sandy land field, and in hauling wagons heavily laden with timber. 
The trials were made in the presence of an immense concourse of 
spectators assembled together from all corners of the kingdom. The 
common ploughing was done to the depth of from six to eight inches, 
and at the rate of an acre per hour—or ten acres per day. The engine 
hauling three two-furrow ploughs, considerably under its speed, 
owing to the crowd. The second day the crowd was less—and con- 
sequently the engine worked nearly up to its speed, ploughing at the 
rate of an acre and a half per hour, or fifteen acres per day. The 
money price was estimated at from 2s. 6d. to 3s. 6d. per acre. The 
second experiment was made in hauling three of Mr. Cotgreave’s 
trench ploughs, trenching eighteen inches deep; the third in hauling 
| two scarifiers abreast, scarifying the land previously ploughed; the 
fourth in hauling Cotgreave’s draining plough ; and the fifth in haul- 
ing two trueks loaded with timber, and a threshing machine, the 
three being farther loaded with as many men and boys as could ride 
upon them. The experiment was made along the common road, 
parts of which was steep. The total weight of the whole was estimated 
at twenty tons. The ploughing, trenching, scarifying, and carting 
gave — satisfaction, and the draining otherwise. Both engines 
were sold. 
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Norice.—The First Volume of THE ENGINEER may now be had, ready bound, 
price 15s. ; aiso, Volume Two, price 16s. Orders received by the Publisher, 
301, Strand. 

Owing to an unavoidable accident which occurred during the working of our last 
number one of the blocks, illustrative of Cresscy's machinery for cutting staves, 
was somewhat mutilated. Had time allowed, we should have re-engraved the 
damaged portion of the woodcut. 

A Svsscriser.— The Parliamentary return relating to gas works is an abstract 
only, the price being 1d. It gives the marimum and minimum charges for 
1,000 cubic feet; the material used; the average number of cubic feet in a ton 
of coal; and the illuminating power of gas as compared with sperin candles. 

A. H. P.—You had better consult Mr. Fairbairn'’s “ Useful Information for 
Engineers.” 

Vutcan (Gloucester.)— We cannot give an opinion unless you send us a sketch. 
You do not say how the power is applied. The expense of a patent is altogether 
about £50. 

W. M. (Wigan.)—There have been one or two good papers on winding engines 
read at the Institution of Mechanical Engineers at Birmingham. We know of 
no recent work upon engines of this class. You might possibly get the papers 
above referred to by applying to the Secretary, 81, Newall-street, Birmingham. 

Pp. F. T.—Holtzapffel's “ Treatise on Turning,” we think, contains the informa- 
tion you require, Most of the engineers’ pocket books contain the proportions of 
the principal parts of engines. There is, however, no good work on this subject. 

G. R.— We cannot understand what objection there is to making the invention public 
if it is not intended to patent it; or how you expect to be remunerated tf the thing 
is not patentable. You had better submit it to some competent person and take his 
advice, recollecting, however, that it is much easier to take out a patent than it is 
to get the patent into use. 


W. H. (Bolton.)—We would gladly recommend you hot to proceed, tut really 
cannot do so. We know of no one inclined to examine into new marine engines. 
There is considerable difficulty in getting any invention taken up. So long as 
shipowners are satisfied with what is already done, so long will engineers con- 
tinue to make engines just as they are making them at the present time. 


An Ivquiren.— Mr. Tieard’s address is Crystal Ale Brewery, Stonehouse, Ply- 
mouth. 

A. B. (Subscriber.)— We really can do nothing better than recommend you to 
advertise, stating your capabilities and what you want. We sometimes receive 
inquiries for men, and if you send your address we will keep it by us, and give it 
to any one requiring assistance who may apply to us. 

B. C.— We never heard of a locomotive being constructed on the plan you speak of, 
and we do not think it would be of any advantage. The connecting rods would 
be most inconveniently short, to say nothing of other disadvantages, 

G. E. R. (Chelmsford.)—TZhe patentee, in the case you suppose, whose protection 
bears the lowest number would take precedence of the other. A patent taken out 
twithin six months of another for the same thing, is of course void. The second 
patentee must suffer from his want of knowledge, although tt is not his own fault, 
and he cannot avoid his ignorance, In such a case, the expenses incurred 
trould only be those for provisional i 

R. Ul. R.— Your explanation is correct, for ordinary beams where the central web 
is neglected in the calculation. With respect to publishing the table, we under- 
stood you were to send it in a condensed form for us to examine. It wascer- 
tainly unnecessarily lengthy as first submitted to us. 

R. F., jun. (Manchester.)—We are sorry your letter was mislaid. There is 
no difficulty whatever about the matter you desire information upon. It is 
usual to make the spindle revolve about thirty times per second ; but this speed is 
quite arbitrary, and may be either increased or diminished. The speed of the 
engine has nothing to do with it. 

. O. G.— We do not know where the description you refer to appeared. If it was 
an abstract of @ patent, you wili find the inventor's address, to whom you had 
better write. 

H.B. &c., (Glasgow.) — No; it will not be of any use to take out the French 

patent now. 

J. H. (Manchester.)— Thanks for your note. There has not been the slightest 
change in the proprietorship of this journal from the day it was first projected. 

InquinER (Jarrow, )—As old as the hills. Jt is almost identical with Mr. Penn's 
disc valve. 

W. B. (Newton.)—T7he patent of Mr. Henson to which you re‘er will not expire 
until 31st August, 1860. 

EnGIvEER (Burslem. )— We do not know of any work on pottery of the character 
you name. There is an excellent article on the subject in Dr. Ure's Dictionary, 
@ perusal of which would perhaps afford you all the information you desire, but 
cannot you learn all that you need on the spot? 

R. H, (Newcastle.)—The patent does not expire for several years, but it has been 
doubted if there is really a patent at all for want of novelty. 

W. G.— We believe the principal works are in Pennsylvania and New Jersey, but we 
cannot at this moment give you the names of the works. 

Cc. A. M.—You will find a description of the gyroscope in almost any of the 
scientific dictionaries. We do not know of any smali work containing a de- 
scription. 

Steet Bowens.— We have received several communications upon this sub- 
ject, which we have forwarded to the correspondent who made inquiry in 
reference to it. 

CrossLey's Setr-Recisterinc Rain-Gavce.—Mr. Richard Rainley, of Rain- 
Jord, Lancashire, wishes to know where he can obtain one of these gauges; 
or, if there are any better, whose it is? 

If J. W., who inquired after gas apparatus, will forward a stamped envelope 
addressed to himself, we will enclose him certain replies we have received, 

We may suggest to parties able and ready to supply the varied wants of 
our correspondents that it would be very much more in consonance with our 
Sectings, and we are quite sure more profitable to themselves, if they were to 
make a very free use of our advertising columns. It would be very cre- 
ditable to them if they would each contribute a drop to the stupendous bucket 
which, full to the brim, is demanded from us every week to slake the thirst of 
our respected printers, paper-maters, engravers, and quite indefatigable staff, 
as our cousins say. We venture to say that every sovereign spent in adver- 
tising in our columns yields a dozen in return, always supposing that the 
wares advertised are worth advertising at al. That of advertising is a science 
only understood by the wise, the far-seeing, and the enterprising, and it is 
on these that success attends with bended knee. 

W.E W. (Birmingham. )— Received, and will appear in our next. 

R. J. (Camden Town.)—You will find a table of heights from Trinity high- 
water mark, in the “ Engineers’ Pocket Book" for this year. It is there stated 
that Primrose Hill is not so high by twenty feet as the top of the monument, and 
again that Hampstead Heath is twenty-one feet higher than the cross of St. 
Paul's, so that you were wrong in both cases, and your friend right. In the other 
matter you are both wrong ; for the spot you have indicated in St. James's Park 
is lower than high-water mark. 


= 


SUPER-ELEVATION OF OUTER RAILS. 
(To the Editor of The Engineer.) 

Sir,—The subject of the super-elevation of the outer rail on a railway 
curve has claimed attention in books on engineering, and many rules have 
been put forth, each giving different results to the rest; but none of them 
that I have seen meet the difficulties of the case in a satisfactory manner. 
If any of your numerous readers could place the matter in a clear light, it 
would tend to supplant the unscientific and “rue of thumb” methods 
which are now so commonly used, and would give rise to a view of the sub- 
ject which would add one to the recognised and useful formule of the 
engineer, ALEXIS, 

Bristol, May, 8th, 1857. 





PERREAUX'S INDIA RUBBER PUMP VALVE. 

(To the Editor of The Engineer.) 
Sir,—The opinion exp din the description of Perreaux’s patent india- 
rubber pump valves contained in your journal of the 8th instant, as regards 
the amount of pressure they will bear, has induced us to complete some ex- 
periments we had in hand, the result of which proves to us that these valves 
may be made to sustain any amount of pressure within the limits of 
reason. 

Our experiments, as far as they have gone, were for the purpose of pro- 
ducing.» valve to sustain a pressure of 100 Ib. on the square inch. In this 
we have completely succeeded, and the valve we have produced has been 
tested to 180 Ib, om the square inch, or a pressure equal to a column of 
water of 300 feet, without showing the slightest tendency to i i 
We had not the means readily at hand of testing this valve toa higher 
pressure than we have named, but have now in course of construction 











a powerful and elegant instrument for testing all our valves, and 
shall be happy to admit you, or any of your readers who may feel an in- 
terest in the matter, to witness our experiments, 

Mark-lane-chambers, May 13th, 1857. 

THE PRESENT SEWAGE SYSTEM, 
(To the Editor of The Engineer.) 
Smm,—May I ask your permission to correct a typographical error appearinS 
in my letter in your last publication, otherwise misconception may arise. 

The paragraph as printed is—“ Just in proportion to the density of the 
material carbonised is the ‘per centage’ of absorbing and purifying 
power.” 

In place of “per centage” should be the word “ deficiency.” The 
reality is, that just in proportion to the “ porousness,” or porosity of the 
material is the deodorising property. Coal coke, charcoal of teak, oak, 
and such like substances, have scarcely any deodorising power. 

Jasper W. Roaers. 

GRAND TRUNK RAILWAY. 
(To the Editor of The Engineer.) 

Sir,—I have heard that the traffic statements of this Company, though re- 

gularly published in this country, are never published in Canada! This, 

if true, and I have every reason to believe it is so, is, to say the least, curious, 

and is in no small degree unpleasantly suggestive. Can you give a reason ? 
B. 


PERREAUX AND Co, 








(We are sorry we cannot help our correspondent to a reason.) 





AN INVESTIGATION TO FIND WHETHER THE SIZE OF A 
FLOATING BODY AFFECTS ITS STABILITY. 
(To the Editor of The Engineer.) 

Sir,—I believe it to be generally supposed that a large body has less oscil- 
latory motion than a smaller one; for this, among other reasons—the 
counter action of the waves causes a universal level, and therefore the 
usual motion of bodies of smaller surface is avoided. My object is now to 
endeavour to ascertain if this notion is correct. Let z be the surface of 
any body, and 10 z that of another ten times the size. Suppose y and y' to 
be the respective points of oscillation at any moment of time and under the 
same circumstances. Thenz: ys: 102: y'. Letaa’ a", mm’ m", &c., 
represent the force of an individual wave in a downward series, and b 4’, 
nn", &e., that of the opposite water, in a series ascending ton. Now 
m:n’: n:m™, and in like manner a: 8 :: 6: a, from which it also fol- 
lows thata: m:: 6b: nanda:6b::m:n. From the properties of the lever 
we find that the powers of m decrease in a known ratio, and also those of n, 
from which we can verify the above result, As a: b:: m:n; the power 
impressed upon a will affect b, as that on m will n, because, as in the lever, 
if # represent a force acting on a, which shall produce a given result upon 
b, a force five times as great must be impressed upon m to cause the same 
upon x; butas m m’, &e., all help to produce this, according to their rela- 
tive positions, a force of 5 y will obviously be too much, I have here 
supposed the two bodies to be immersed to the same depth in the water, 
which is requisite for such a comparison. 


In my last letter the angle D B C should be A BC, J. A. D, 





BASFORD’S GAS PATENT, 

(To the Editor of the Engineer.) 
Sir,—-Can you or any of your correspondents inform me whether Basford's 
patent for purifying coal gas has been adopted by any of the gas com- 
panies, and if it has been found to answer? By giving me this information 


you will much oblige, A SUBSCRIBER. 
Romsey, May 7. 


TIZARD'S MASHING ATTEMPERATOR, 
(To the Editor of The Engineer.) 
Sir,— Your correspondent can obtain prices of Tizard’s Mashing Attempe- 
rator for Brewers by favouring me with dimensions of his mash tun. 
—_—— Bens. NUTTManN. 
COLOUR OF IRON CHANGED BY HEAT. 
(To the Editor of The Engineer.) 
Sir,—At the inquest upon the bodies of the persons killed by the boiler 
explosion at the fire-iron polisher’s of Wolverhampton, Mr. Chillingworth 
states as his opinion that, at the time of the explosion, the pressure was 
from 400 to 500 Ib, He appears to ground that supposition from the fact 
of the piston rod of the engine being blue and straw coloured. I should like 
to know, through the medium of your paper, how Mr. Chillingworth will 
account for my piston rod frequently being of the same colour, whilst I 
have two safety valves set to (and do) blow at 35 Ib, ? A. C. E. 
London, May 12. 








MEETINGS FOR NEXT WEEK, 

INsTITUTION oF CiviL ENcivgeRs, Tuesday, May 19th, 8 p.m, 

Society oF Arts, Wednesday, May 20th, 8 p.m.—“ On the Brussels 
Congress of 1856, and its Bearing on the Progress of International Com- 
merce,” by Thomas Winkworth, 

Royau Institution, Friday, May 22nd, 8} p.m.—" Aerial Phenomena, 
from Observations and Sketches taken during a Balloon Ascent,” by 
Edward Vivian, Esq., M.A., M.R.1L 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under 
is half-a-crown; each line aflerwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mz. Bexnarnp Luxton, Engineer-office, 301, 
Strand, London. All other letters and communications to be addressed to the 
Editor of Tue Enctneen,, 32, Bucklersbury, London. 
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NOTE BOOK. 

PUBLIC OFFICES. 
DURING the past week we have taken several turns round 
Westminster Hall, but we must confess it would necessitate 
several additional ones before we could decide upon the 
most worthy contribution to the collection of good designs 
offered to our notice for the public offices. The selection 
will, doubtless, be a work of considerable labour, or ought 
to be, and this will arise more from the care necessary 
in examining the block plans than the elevations. The lat- 
ter have hitherto engrossed all the attention of the general 
public, and naturally enough, as few persons feel much in- 
terest in the general arrangement, and very little in 
the details. The block plans are, however, of infinitely 
more consequence than the elevations, although we have, 
like others, looked much more at the latter than the 
former. 

With respect to the block plans, however, there are two 
or three features that may be noticed, the first of these being 
the very numerous and, as it appearsto us, very futileattempts 
to improve the site of Westminster-bridge. In many of the 
plans we notice the endeavour has been made, and the only 
consequence is that new streets are necessary to lead 
from the proposed new bridge to the very points which are 
now in direct line with the old one. We are not surprised 
at the various trials made to introduce this “feature” in 
the plans, after the encouragement contained in the general 


instructions under which the designs were prepared, 
but we feel sure that it has simply rendered a great many 
of them completely useless where the altered site 
has been taken as a base to work from. The idea of re- 
moving Westminster and Hungerford bridges, or either 
of them, is sheer nonsense; and whatever arrangement 
is ultimately adopted, we feel convinced the removal of the 
bridges will not form part of it. We believe foreigners 
have been the most ready to cut up the neighbourhood of 
the present Westminster-bridge ; but the proposal to do it 
is not confined to them alone. We are quite as opposed as 
any one can be to piecemeal improvements, but London 
requires so many, and those of too important a nature, for 
us to afford to spend tens of thousands in carrying out 
fanciful ideas, which, if realised, would be productive of no 
good beyond what could be gained by working in a rea- 
sonable way, and not as if we were on the point of laying 
out an entirely new town. We cannot help thinking that 
the idea of removing Westminster-bridge is one of the most 
absurd that has yet been conceived for the improvement of 
London, Even supposing it were n y, which it is 
not, that the present bridge should be rebuilt from the 
foundations, it would not at all follow thata new site were 
in any one respect desirable, but much less does it appear 
so when we find that those most in favour of it being 
changed are compelled to propose the formation of new 
thoroughfares, holine, as we have said, to the precise points 
to which the old bridge leads. 

The next point which seems evidently necessary, not only 
from a common-sense view of the thing, but from the plans 
exhibited, is, that the present Government pile ought to be 
worked in and form part of the new plan. This may 
appear a niggardly view of the matter, and, in the sight of 
many, only worthy of utilitarian engineers, but we submit 
that it is the most practical view, and however much it 
may be condemned, we doubt not, is one which will be even- 
tually acted upon. We can have a new roof put on the 
building, and any little piece of doctoring, so as to render 
it consistent with an en od structure, but we do not be- 
lieve it will be entirely demolished. 

The third point that immediately strikes us is that the 
present Houses of Parliament should be made the great 
corner-stone or bench-mark for all future constructions, and 
we are only surprised at not seeing some propositions for 
rebuilding them on another plan, or new fronting them! 
There is no doubt in our mind that the space now occupicd 
by the law courts should be filled up, and that the angle of 
New Palace-yard should form one of four angles of a large 
open space, the new buildings being qual accordingly. 
It is most essential that the plan fixed upon should be one 
practically possible, for if any d but utopian scheme 
be decided upon as the most desirable instead of that which 
may really be immediately practicable, we shall have all the 
drawings rolled up in the office of the Board of Works, and 
never see the realisation of any one of them. At the same 
time that it is desirable to decide upon a comprehensive 
plan, it should be one which we may reasonably hope to see 
tinished, and that within a few years. 

We cannot say how many of the block plans are based 
upon the views we have stated as our own, but we fear they 
ave fewer than desirable, although from the great number 
it is not unlikely that many may be found answering to 
"| general principles which might be laid down. 

Vith respect to the designs for the elevation of the War 
and Foreign Offices, there are also a few broad principles 
which seem immediately to suggest themselves as desirable 
to be followed in the selection of the designs exhibited, 
even from a general and hasty glance at them. First 
amongst these is, that however beautiful the style generally 
understood by the term Gothic may be, and of which there 
areseveral very admirableexamples, yet they are, one andall 
of them, inappropriate to the particular purposes now re- 
quired. For colleges or schools, private residences, or alms- 
houses, it is possible nothing can equal Gothic, and we believe 
it capable of being employed in very numerous cases where 
at present many persons might consider it unsuitable; such 
as in street architecture, where we believe its capabilities are 
immense ; and for the op omy we have named it is espe- 
cially appropriate, but it does not strike us as consistent 
with the requirements of very large structures, and espe- 
cially for public offices. We YBa: ourselves as soon think 
of proposing iron and glass as the materials of construc- 
tion, and the Crystal Palace as the model form for public 
offices, as either of the rich and elegant, or quaint but beau- 
tiful, Gothic designs exhibited. 

Of all the styles into which the plans may be classed 
there appears to us none so appropriate as that known 
as Italian or French Renaissance, this view being held 
by many others besides ourselves; and if we may judge 
from the proportional numbers of designs in those styles to 
those of others, it would appear to be the view of the archi- 
tectural profession paced 

Although there are many names expressive of the peculi- 
arities which may be traced in thedetails and general treat- 
ment of the various designs, yet we may class them generally 
under one of the following hcads—Italian, in which there 
are nearly eighty designs; French Renaissance, in which 
there are about twenty designs ; Gothic, of which there are 
also about twenty examples; and the Roman and Palla- 
dian styles, in each of which there are about ten designs. 
We have thus, as the view of the profession, four to one in 
favour of the Italian style over the French or Gothic, and 
eight to one over cither the Roman or Palladian styles. 

We are not surprised at this result ; for, although, as we 
have said, there are some admirable Gothic designs, as also 
several in the French Renaissance style, the former are not 
suitable for the particular purpose now required, and the 
general character of the latter is that of too much exube- 
rance of ornamental detail. This is a great fault in 
many otherwise admirable designs. It is, no doubt, a very 
difficult point to determine where to end in ornamentation, 
and few are able to hit the mark with any siicety. It seems 
to us quite essential that there should be some broad and 
well defined flat and unornamented surfaces, in order to 
contrast with the ornament employed, or the result is in- 
evitable confusion, With respect to the two latter classes 





of designs, there scems to us only one in the first or Roman 
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style which possesses any great merit, and none in that of 
the latter: and we are of opinion that neither of these 
styles is in any way suited for the new public offices. 
Having said thus much, we shall leave any remarks on 
particular designs for another occasion, and would only 
now draw attention to the character of the commission 
appointed to decide upon the premiums. We have a duke 
at the head of it, then an engineer, an architect, and one 
or two Royal Academicians, and we believe there is one 
seat yet vacant, which, if precedent be followed, will be 
filled by an army captain. With respect to the gentlemen 
chosen, we have nothing to say, except that they should be 
well paid for their labour, although, from the appointment 
of aduke at the head of the commission, it would seem 
likely that the appointments are intended only to be 
honorary ones. We have no faith in the value of unpaid 
services, and the time and attention necessary to decide so 
weighty a question as the one now submitted to the com- 
mission are surely worthy of beingSremuncrated, 

It is almost certain that the professional part of the 
commission will do all the real work, and a very responsible 
and important work it is, and one worthy, if conscientiously 
carried out, of any set of men. 

Although we have decided in our own mind upon the 
chosen designs being taken from a particular class, yet we 
must bear in mind that as Gothic, Roman, and other 
styles were invited to be sent, inasmuch as they were not 
prohibited, excellence in these should claim equal honours 
with those in that style which may be eventually adopted. 

THE MANCHESTER ART-TREASURES EXHIBITION, 
NO. 1 

Wuat has Manchester to do with Art? The question has 
been several times answered already by men who speak ex 
cathedrd. ‘The burden of the reply is, that Manchester 
men have been spinning cotton so long that they are at last 
grown sick of the operation, and turn to Art for a little 
change. Anything more absurd or incorrect it would be 
ditticult for the wildest imagination to conceive. We are 
quite sure that Manchester men are /not a bit tired of 
spinning cotton, and that there is no earthly reason why 
they should be, but every possible reason to the contrary, 
inasmuch as cotton spinning is a very honourable, very 
lucrative, and excecdingly useful operation, and quite as 
necessary to others as to the spinners themselves. It would 
be an cnormous calamity, indeed, if cotton spinning were 
about to cease, We do not know any thing the cessation of 
which would be productive of calamities so dire and wide- 
spread as this would produce. But of this there is no fear, 
except in the imagination of transcendental critics. It is, 
however, strange that these gentlemen should not, instead 
of stopping the cotton spinning, to account for the Art 
Treasures Exhibition, have vealised the possibility of a love 
of art Sjrowing up in the hearts of cotton spinners, and 
finding food for its delectation and growth concurrently 
with attention to the cotton business. 

Love for art and keen attention to business do very widely 
coexist. Of this the Exhibition is itself proof, or where 
would the large guarantee fund have come from, necessary 
as it was to its very existence? And we are bold to aver 
that it is a happy thing for art itself that the things do co- 
exist. We know of no school equal to business for the 
production of clearsighted, keen, manly, broad views of 
things in general, and of pictures in particular, Pray, who 
is it who gives guineas by the thousand for a faded, dirty 
wreck of a picture, that has not the remnant of a pleasant 
colour, or the trace of a good line left in it? Not a cotton 
spinner. Or who lavishes a still more fabulous price upon 
a thing called a landscape, but conspicuous only for a 
clumsy rainbow, and some rollicking satyr-like peasants, 
and a few accessories utterly in defiance of nature? Not a 
Manchester man. ‘These excreseential growths are found 
only amongst connoisseurs of the first water—the habitucs 
of fashionable ateliers, or the constant attendants at Christie 
and Manson's. Go into the gallery of a Manchester man, 
and we could point you out many, and you will find instead 
the finest productions of the modern school, in which nature 
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speaks im her most powerful and moving tenes, 
that speak agrecably and soothingly to a man from the walls 
of his dining-room when he comes home, worn by the labour 
of his factory or his warehouse. 

The poverty of our public collections makes such an exhi- 
bition as this doubly valuable to us. We believe the very 
condition of society, and the peculiarities of our climate, are 
at the bottom of that poverty. Our fickle climate will not 
allow us to live abroad as the Frenchman or the German 
does. We must be at home in the main; and so we wisely 
prefer to gladden our houses by werks of art, rather than 
hang them in public galleries, to which comparatively few 
would go on ordinary occasions. Hence we have many 
private, though few public, collections of pictures. It is, 
therefore, a happy thing occasionally to bring together our 
scattered treasures for an aggregate exhibition. heir 
owners are none the poorer, whilst the public is much 
The educational influences of 
In many a soul will 
it awaken a love for the beautiful and good, in which that 
love has lain dormant heretofore. ‘To many it will open a 
new inlet of pleasure, and a fresh spring of enjoyment. 
Largely must it tend to swell that increasing volume of 
influences which is surely bearing us on to a new era in art. 

We must, however, retarn from this digression to our 
more immediate business—an examination of the Art Trea- 
sures Exhibition. Of the building, we need not now say 
many words, as it is pretty generally known by means of 
drawings or plans ere this. We may say, however, that, 
though not exteriorly of the handsomest, it is most admi- 
rably adapted to its purpose. Composed of corrugated iron, 
it has literally somewhat the appearance of a big box. The 
end, built of red and white bricks, has a more varied and, 
y handsome appearance. The site of the building 


enriched, by the process. 
such a gathering are beyond estimate. 






indeed, ver 


at Old Trafford is judiciously chosen, as the prevailing 
winds take the Manchester smoke nearly always in the op- 
posite direction, and so leave the atmosphere in the neigh- 
bourhood of the building free from injurious impurities. 
The coup d’eil on coming into the grand entrance is 
striking in the extreme. 
away a length of 632 feet. 


The great central hall stretches 
On cither side of its central 





aisle is arranged a double row of statuary; beyond these, 
for two-thirds of the length, are cases of rare and curious 
manufactures in porcelain, metal, wood, and ivory, with 
rare articles of furniture and ornament. The upper third 
of this space is occupied on each side by armour. From 
the walls on cither side look down an extensive and most 
interesting series of English portraits, reaching back to 
Henry IV., and coming down to Samuel Rogers. The 
upper end of the hall is crossed by the transept, surmounted 
on the right by a gallery occupied by engravings, and on 
the left by a similar structure containing miniatures. The 
orchestra and the noble organ occupy the extreme end of 
the hall, which, flanked by gay streamers and drooping 
oviflammes, give variety and effect to the picture. The flat- 
ness of the walls and dome-like roof, broken only by the 
central skylight, running the whole length of the build- 
ing, and by the numerous arches, combined with a 
quict style of ornamentation admirably suited to show off 
the pictures and to give relief and variety, contrast agree- 
ably with all our Crystal Palace experiences. Parallel 
with the central hall, and running up to the transept on 
the right is the Gallery of Modern Masters, and similarly 
situated on the left, the Gallery of Old Masters. On the 
right of the orchestra is the Oriental Court, on the left 
the Hertford Gallery, and behind it the Water-colour 
Collection. 

Tue PAINTINGS BY ANCIENT MASTERS are placed, as 
we have stated above, in a gallery parallel with, and to the 
left of, the central hall. Saloon A, nearest to the transept, is 
devoted to the earliest Italian and German painters, who 
flourished before 1600. Vestibule 1, principally to the 
production of Northern Italy, immediately preceding the 
Caracci in point of date. Saloon B, to the most perfect 
works of the Venetian school and the Caracci themselves, 
confronting those of Rubens, Van Dyck, and Nicholas 
Poussin. Vestibule 2 contains almost exclusively paintings 
by Murillo. Saloon C is devoted to the works of Claude 
Rembrandt, Van Dyck, Velasquez, Zurboran, the later 
Roman and Tuscan masters, with some of the choicest 
specimens of Flemish landscape painting. The staircases 
of the small eastern gallery, as well as the gallery itself, 
contain specimens of the works of Canalletti, Guido, and 
others, but at present many of them are uncatalogued, and 
all in such confusion as to preclude the possibility of careful 
examination. Indeed, throughout the whole of the collec- 
tion occasional breaks occur which are ve.y puzzling, and 
sometimes rather ludicrous. As a whole, however, the 
collection is most extensive and most unique. It is just the 
sort of thing that, having been dunned all one’s life with 
the praises of the old masters, one has desired to see, that 
some comprehensive and accurate judgment might be 
arrived at. We confess that we entered the saloon with 
great cagerness, and anxious to judge, to compare, and to 
appreciate. We were struck to find so many specimens of 
almost every name of mark which antiquity boasts. We 
remarked a triptych by Cimabue, with a half length of St. 
Peter also by the same hand. Of Giotto there are six 
specimens—Three Women and a Child, part of a fresco 
detached from the wall of the Carmine Church at Florence, 
sawn from the wall by Mr. Patch, in 1770; part of the 
figure of the Daughter of Herodias in fresco ; * The Last 
Supper,” “The Death of the Virgin,” “ The Crucifixion,” and 
“ A Saint.” One cannot but be struck with the fine faces and 
bright colours combined with the oddest drawing and the 
most pucrile accessories with which the works of Giotto 
abound. In the “Christ Returning to His Parents,” of 
Simone Memmi, immediately gollowing the tenné of Giotto, 
there is a great advance in the drawing of the face and the 
action of the figure. ‘The last of the three specimens of 
Zaddeo Gaddi shows even a more infantile condition of 
music than of painting. ‘Two of the figures are scated at 
a most primitive organ, consisting of a single row of pipes, 
with the bellows on one side and the keys on the other, 
the performers being seated at the end, blowing and play- 
ing at the same time. In the “Noli me Tangere” of 
Andrea Oreagna we have the gilded background, so preva- 
lent in the carliest days of art; trees, the first the painter 
ever attempted we should imagine ; rocks copied from “ the 
rockery ” in the garden of some Dame Partington of that 
day ; a house apparently the original design for the Noah's 
Arks of modern times, yet, withal, some finely painted 
faces. In the “ Virgin and Child” of Filippo Lippi, temp. 
1460, from the Palazzo Ricardi at Florence, we have a 
beautiful example of highly finished stippled faces, linked 
with the same disregard for truth of detail, the pillow on 
Which the child is seated not indicating the smallest degree 
of pressure. The * Last Judgment” of Angelico da Ficsole, 
from the Fesch collection, has apparently been shaken in 
the carriage, and the shake reveals the mode of working of 
the master, a mode which seems then to have been uni- 
versal. The panel is evidently first covered with a white 
stucco, and on this the colours are laid. In many examples 
we noticed the figures in low relief, apparently first 
modelled in the stucco ground. The “Peter and John 
Healing the Lame Man,” one of five pictures by Fra Fi- 
lippo Lippi, is beautifully bright in colour, but defies wrial 
perspective, bya red middle distance, and, truth, by a purple 
house. Of Perugino there are six specimens, of Leonardo 
da Vinei nine, and of Michacl Angelo Buonarotti two. ‘The 
“Tioly Family” of the latter, in which there are two 
figures only partly rubbed in, scems to solve the mystery 
of the green flesh so often seen in the old masters. The 
stucco ground of these unfinished figures is coloured with 
green, apparently in distemper. In this youthful work the 
great maestro displays his careful study of the figure. The 
“Christ Crowned with Thorns” of Carlo Dolci is a most 
exquisite picture, full of refinement, elevation, and deli- 
eacy. The exhibition is singularly rich in Raphaels, com- 
prehending twenty-seven pictures by this master, and 
many of them of the noblest character. No. 129, a “ Moly 
Family,” a replica of the famous picture called “ La Perla,” 
at Madrid, is very anlike the other specimens of this master 
in colour, but is a most splendid picture. The grouping 
and treatment are alike noble, whilst the finish and detail 
are like those of a modern picture. ‘The landscape and 
sky, however, betray the time, and are the only drawback 
on this magnificent work. In No, 150, again, we haye, in 








the singular tone of the “Christ bearing the Cross,” an 


example of the wealth of resource of the great master. 
Titian is as nobly represented as Raphael. He seems the 
first completely to have burst the bonds which so long had 
trammelled art, and to have given the reins to his genius. 
His noble conceptions and gorgeous colour overwhelm and 
captivate one. That he was the inspirer of Etty is 
evident at a glance. ‘The similarity of their colouring, not 
only in its splendour but especially in its masses, is very 
striking. 

Tintoretto is well represented, as well as Paolo Veronese, 
who seems almost the first to have largely used secondary 
tints. No. 299, a fresco from the Palazzo Sacchetti, by 
Lattauzio Gambara, is a fine example of this lost style of 
art still retaining its colour. No. 325, “The Virgin borne 
to Heaven by Angels,” by Annibalo Caracci, the property 
of R. 8. Holford, i'sq., M.P., is evidently regarded by visi- 
tors as the gem of the collection, as it was constantly so 
crowded as to be almost unapproachable. With all the pe- 
culiarities of the times, immense masses of dim shadow, and 
an exaggeration of passion, it is yet a most beautiful 
and striking picture. Our space will not permit us to 
speak of Domenichino, Guercino, Corregio, Salvator Rosa, 
Hans Holbein, Albert Durer, John Van Eck, Quentin 
Matsys, or Mabuse, whose works must interest every visitor. 
The collection of Rubens’ works is very large and valuable, 
extending to some thirty-eight pictures, most of them of 
large size. No. 591, “Juno transferring the eyes of Argus 
to the Tail of the Peacock,” is a glorious picture.” The 
“ Myth” is worked up with all possible dramatic power, 
whilst the details abound in exquisite beauty. No. 589, 
“The ‘Tribute Money” is a marvel of colour, power, and 
masterly composition. Van Dyck is in great force, and his 
magnificent equestrian portrait of “Charles the First,” 
occupies the place of honour at the end of Saloon C. There 
is a mine of wealth in the Rembrandts, which we regret 
to leave untouched, except to mention, en passant, that in 
No. 683, “ Belshazzar’s Feast,” the monarch and his attend- 
ants are depicted with wonderful power, whilst the regal 
bearing is not forgotten even in surprise. There are two 
unnumbered pictures by Mieris, in the Hertford Gallery, 
that are worked up with a minuteness and delicacy of 
finish we never saw surpassed, and yet with little loss of 
breadth. The peas, figs, herrings, onions, in the shop, are 
perfect imitations, whilst the beauty of the colour and draw- 
ing in the faces surpasses in exquisite freshness and finish 
almost anything the finest miniatures can boast. We must 
deny ourselves any notice of the Ostades, Paul Potter, Jan 
Steen, Lerburg, Wouvermans, Berghem, Both, and even of 
Cuyp, Ruysdacl, and Hobbima. Nor can we bestow more 
than a passing glance on the thirty Murillo’s which grace 
the exhibition, many of them of singular beauty. Of the 
bold Velasquez, too, who fills a large space, we must take 
hasty leave, and even of the beautiful creations of Guido, 
and the views of Canaletti. 

We leave the saloons and vestibules of the ancient mas- 
ters with feelings of profound respect, nay, of reverence. 
That men, in the infancy and early days of art, and in spite 
of the trammels which a powerful priesthood evidently im- 
posed, should have accomplished so much, is a wonder, an 
astonishment, and a lasting honour to humanity. The 
marvel is, that they did so much, and not that they did not 
accomplish more. The two great things they did not accom- 
plish are, the power to express the most powerful emotions 
with dignity, and any approach to truth in landscape. In 
the latter, especially, there is scarcely a particle of truth or 
nature in anything any one of them attempted. Ruysdael 
is repulsively cold, and Cuyp, with all his suffusions of at- 
mosphere, is in other respects very untruthful. The collee- 
ion is a history of art inexhaustible in interest, and invalu- 
table in its teachings. 

THE PRESENT SEWAGE SYSTEM. 

[x our impression of last week we published, under the above 
head, a letter from Mr. Jasper Rogers, called forth by our 
having noticed in the previous number a pamphlet of his, 
entitled “ Facts and Fallacies of the Sewerage of London 
and other Large Towns, Xe.” It will be observed that 
Mr. Rogers in his letter does not think we were niggardly 
in assigning to him the share of merit due to him for his 
“investigations, &c. &c., of the question.” We do not our- 
sclves think we were so, but he further remarks that we 
“have some doubts as to the full power of peat charcoal for 
absorbing from excretory matter all the constituents of fer- 
tilization,” and he goes on further to say that he is not 
surprised at this, because, in every instance that he “ can 
trace, the trials and tests upon this subject have not been 
made with properly prepared peat charcoal, as in some in- 
stances wood charcoal has been used. In the experiments 
as to the filtration of water made by an eminent water 
company,” he found “ that the common charcoal of commerce 
was used, which is usually the product of the harder 
description of underwood, Xc., and just in proportion to 
the density of the materials carbonized is the per centage* of 
absorbing and purifying power. On the other hand, puri- 
ticd moss is itself a mass of pores, and when converted into 
charcoal by a process almost totally excluding atmospheric 
action, and cooled without application of moisture, it be- 
comes a perfect skeleton, every crevice and space of which 
is aresting place—produced by the strongest affinity—for 
those very gases which act most injuriously upon the 
animal system, and most beneficially upon the vegetable.” 
Mr. Rogers adds, “ but the doubt can be simply set at 
rest,” for he will“ be happy to supply any quantity of peat 
charcoal properly prepared for the purpose ;” he suggests, 
“and when tested through means of a properly arranged 
filtering bed, the water issuing from the chamber will tell 
its own story.” 

We regret having to make such lengthy quotations from 
Mr. Rogers’ letter, but we do so with the desire of putting 
fairly before our readers the views Mr. Rogers has ad- 
vanced on the subject of the action of peat charcoal upon 
sewage, the correctness or incorrectness of which may be 
judged from the sequel. 

We need seareely state that carbon or charcoal prepared 





* This word was misprinted for “ deficiency.” See Mr. Rogers’s note in 
Notices to Correspondents. 
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by carbonizing many different substances has been long 
known and applied for the purposes of deodorising fecal 
matters. We cannot exactly say when or by whom it was 
applied first, but we know that about the year 1835, Messrs. 
Turnbull and Co., the well-known chemical manufacturers of 
Glasgow, made an inodorous manare by combining night 
soil with ground wood charcoal, and gypsum. Of the two 
latter substances, their pyroligneous works furnished an 
abundant supply, the gypsum arising from the decomposi- 
tion of acetate of lime and sulphate of alumina. And there 
cannot be a doubt if charcoal in powder, no matter from 
what source it may be derived, be mixed in sufficient quan- 
tity with any excremental matter, it will prevent its giving 
off fetid exhalations; but the charcoal must be in sutticient 
quantity, so that the material should, after mixture with 
it, present a comparatively dryish mass. If this is not the 
case, and liquid is allowedto flow from it, this liquid will 
contain nearly all the valuable matter for manuring pur- 
poses which the exeremental matter originally contained ; 
and if the liquid happen to be without an offensive odour 
at the time, it would very soon acquire it. Now this we 
assert, not upon any hypothesis, but upon repeated experi- 
ments witnessed and thoroughly examined by ourselves. 

About the year 1842, Messrs. Turnbull observed that pu- 
trefactive animal matters, such as horseilesh, in a state of 
decay, if surrounded with charcoal in powder, might be 
kept in any room without giving off any unpleasant odours, 
and yet they, the animal matters, would gradually dis- 
appear, and in the course of time, entirely so. An experiment 
was made at that period with the entire leg of a horse after the 
skin had been taken off. All the fiesh disappeared, leaving 
nothing but the bones and a small quantity of mineral 
matter, always to be found in flesh, and no odour 
could be perceived at any period. The mode in which 
this curious result was brought about was not examined 
into at the time by the Messrs. Turnbull, but it has 
since been investigated by other competent persons, 
and it has been ascertained that it is an oxidating pro- 
cess which goes on, the odorous substances, by oxidation, 
being converted into inodorous ones in the charcoal. 
Charcoal has the power of absorbing and condensing, or 
rather packing closely, in its pores large quantities of gases ; 
and, consequently, when surrounded by the atmosphere, 
oxygen and nitrogen, and putrid exhalations, in rising 
and in endeavowing to pass through the charcoal, are 
oxidated, by being brought into immediate contact 
with the oxygen; for instance, the nitrogen compounds 
(and these are among the most noxious) are oxidated, 
along with other things, into nitrie acid, an inodorous 
nitrogen compound which is retained by the charcoal. 
This is by no means a novel action in chemistry, and some 
substances have this property much more than charcoal. 
For instance, spongy platinum will cause, with ignition, 
hydrogen and oxygen to unite and form water when it is 
thrown into a mixture of these gases. A familiar instance 
of this application is the Dobereiner lamp, at one time 
much in use. 





Now from the foregoing, it will be seen that we may 
shall have one of two results when substances are 
deodorised by charcoal, namely, the odorous gas re- 
tained in the interstices of the charcoal, or oxidated into an 
inodorous compound by means of the oxygen within these 
interstices. If no water come into play here, all that is 
required is done; but the odorous gases in sewage water, 
and these are ammoniacal compounds, are soluble in water, 
and so are the inodorous compounds formed by their 
oxidation. Hence, any water passing through the charcoal 
must necessarily, and does, wash these substances away out 
of it. These, we need searecly say, are the principal 
matters of true manuring value in sewage water. We may 
add that experiments have been made in the most careful 
manner by chemists trustworthy and experienced, in fil- 
tering liquids containing known quantities of ammonia 
through charcoal, prepared with every care from peat, 
as well as other substances; and liquids obtained by 
maccrating excreted matter in water have likewise been 
experimented upon in a similar manner, and in no instance 
was the ammonia, or the other nitrogenous salts of the 
exereted matter, retained at all by the charcoal; and we 
think our readers will agree with us when we state that a 
simple experiment of this kind should succeed in a labor- 
atory, before any considerable outlay is made upon a process 
not founded upon experiments, or backed by an unbiassed, 
independent, and proper chemical authority upon such 
matters. 


DIFFERENT 
Ina former article we glanced at the progress made in 
steam culture under the direct-traction system during the 
past year, promising to examine ona future occasion what 
had been done during the same period where the stationary 
windlass and wire rope have been used. This promise we 
now fulfil. 


SYSTEMS OF STEAM CULTURE, 


The principal subjects for considerationin this case are 
the engine, windlass, anchorage, mode of laying down and 
working the rope, implements of tillage, power required 
to haul different lengths of rope, tear and wear upon rope 
in different kinds of soil, &c., cartage, and, lastly, expense. 

At Chelmsford two steam-ploughs on the rope-traction 


system were exhibited, viz., Fowler’s and Smith’s. In me- 


chanism the two differed widely, and also in their mode of 


operation. 

The engines were similar, being examples of the com- 
mon wang kind used in threshing, &e. They were 
hauled from place to place by horses, and when at work 
ploughing, Smith’s was placed on the headland at one 
corner of the ficld, and Fowler's half-way up the land 
being ploughed, and at one side of it. ; 

Since the Chelmsford meeting,an engraving of a combined 
engine and windlass, the invention of Mr. Fowler, has 
appeared in the columns of ‘Tri ENGINEER, and to it we 
refer for mechanical details. It y cither be stationary 
on the sideland or headland, or travel along the headland 
acting as an anchor to the implement and rope, the num- 
ber of hands required to work it being thereby reduced 











In principle it is similar to Osborne’s combined engine 
and windlass, but differs from it in its details. 

The two drums of Fowler’s windlass are vertical, those of 
Smith’s horizontal. The former admit of the rope being 
payed out in any direction without guide-pulleys, the latter 
only at right angles to their common axis. 

Fowler’s anchors consisted of two carriages or trucks, 
loaded with earth, one at each end of the field or land to be 
ploughed, each carriage having four wheels, and each 
wheel a dise projecting beyond its periphery. As the two 
carriages are drawn along the headland, the dises 
sink in the ground to a depth sufficient to anchor the 
ploughs. In very stony land the dises may be liable to 
run against stones; but in land free from stones they 
answer effectively. Instead of two carriages with dise 
wheels, Smith uses two grappling anchors for his imple- 
ment, and two stationary pit-anchors at the opposite side 
of the land to be ploughed. ‘The grappling anchors either 
require a plough furrow along the headland, an open ditch, 
or trenches dug for holding them. 

Fowler's rope, in its working position at Chelmsford, 
formed a triangle, the windlass being in the angle opposite 
the side to which the implement was yoked. The angle at 
the windlass would thus increase as the implement ap- 
proached it, while the other two angles would become less 
and less; consequently the friction of the rope on the wind- 
ing-up drum and on the two pulleys would keep increasing— 
the former directly as the force of traction, and the latter 
two directly as the force of traction, but inversely as the 
angles formed by the rope. Smith’s rope, on the contrary, 
was stretched along the four sides of the land to be culti- 
vated, thus forming a parallelogram or quadrilateral 
figure —a_ snatch-block being anchored at each corner. 
The latter used friction rollers to keep his rope off the 
ground, the former none. 

Since the Essex meeting Mr. Fowler, we believe, has 
adopted Mr. Smith’s quadrilateral plan of working his 
rope, and also his plan of keeping it off the ground by 
means of friction rollers, thus practically acknowledging 
them superior to his own triangular plan, with his rope 
running on the grourd. 

Engravings of both Fowler’s and Smith’s implements 
have appeared in THE ENGINEER, and to them we refer 
for mechanical details. The former is a four-furrow one- 
way balance plough, consisting of two large wheels, over 
the axle of which along bent beam turns, like the beam 
of a balance. On cach half of this beam are four ploughs 
—four for ploughing “up land,” and four for ploughing 
“down land,” the one set being clevated above ground 
while the other is in operation. The latter is a kind of 
searificr, invented by Mr. Smith himself. A lengthened 
report of exveriinents with this implement appeared in THE 
ENGINEER of the Ist of May. The principal feature of the 
system is the non-inversion of the furrow. Both implements 
have been improved since the Chelmsford meeting. 

Some other points, we regret to say, have yet to be 
settled by experiment, comparatively nothing having been 
done during the past year towards their solution. <A 
carefully-performed course of experiments is very much 
required, to ascertain the power necessary for hauling the 
rope and implement over and through the ground—with 
the rope friction-rollers and without them—on level land 
and on hilly land—on land with a plain surface and on 
land with an undulating swrface—on wet land and on dry 
—on stony land and on land free from stones—in large 
fields and in small. Witha given size of rope there is 
a limit to the length at which it can be used in hauling 
the implement, and this limit will very much depend upon 
the levelness and steny character of the soil. 

Again, the tear and wear upon the wire rope will be 
different in different kinds of soils. Farmers have expe- 
rienced the truth of this observation in regard to their 
plough traces, and the traces of the steam plough will be 
found no exception to this rule. 

Cartage with a stationary windlass and wire-rope is, in a 
financial sense, impracticable, so that under this system a 
sufficient number of horses has to be kept up for performing 
the carting on the farm. This objection, however, can be 
easily obviated by furnishing the wheels of the engine with 
endless rails, and making it self-locomotive; but until 
these improvements are made the objection, of course, re- 
mains valid. 

The last topic—expense—although not the least im- 
portant one, remains, like the last three, also an unsettled 
question. Indeed, comparatively little has been done to- 
wards its satisfactory solution. Even so long as an extra 
number of horses has to be kept up for cartage, the ex- 
pense of that extra number must be added to the expense 
of steam culture, and this, in many cases, may inerease the 
expense per acre considerably. ‘The two questions, there- 
fore—the consumption of fucl and the tear and wear upon 
the rope, under various circumstances, have both to be 
settled. 

Although much remains to be done, yet considerable pro- 
gress has been made during the past year in the cultivation 
of land by steam on the rope-traction system. ‘The introdue- 
tion of steam culture is atiended with a heavy expense ; 
but although the course of experiments we have suggested 
is beyoud the means of individuals, yet, as the system 
extends, the different results required will eventually be 
obtained from different agriculturists. 





COTTON SUPPLIES—COLONIAL, 

OvR West Indian colonies, including Guianaand Honduras, 
contain some of the finest cotton-land in the world, and in 
extent sufficient to supply all the demands of the cotton 
manufacturers of this country. Guiana, alone, contains some 
“six millions of acres of cotton-land” capable of growing a 
bale of Sea Island cotton per acre, while twice this area 
might return an cqual quantity of the finest quality of 
Upland cotton; results far exceeding what the United 





exported from, the above colonies. So far back as 1803, we 
find Berbice, Demerara, and Essequibo exporting no less 
than 71,000 bales, or nearly half the quantity imported into 
this country at that period. But since then, owing to the 
emancipation of slaves, the restrictions imposed upon 
immigration, and the consequent deficient supply of 
labourers, the cultivation of cotton was given up—part of 
the land being converted into sugar plantations, the 
remainder being allowed to run wild. 

The prize cotton shown by Guiana in the Great Exhibi- 
tion of 1851 was plucked from wild trees, merely to show 
the natural resources of the colony, and certainly the 
quality of the samples exhibited was sufficient to enlist 
British enterprise and capital in the reclaiming of the land, 
and the re-establishment of the culture of the cotton plant. 
Besides cotton there are many other fibrous plants which 
could be protitably cultivated tor export. 

It will thus be seen that in Guiana we have another 
promising ticld for the labours of the Cotton Supply Asso- 
ciation—one which, we hope, they will occupy contempo- 
raneously with India. Ina former article we showed that 
the latter had the first claims upon their attention, owing 
to her geographical position and extent, her agricultural 
resources, her immense pauper population, whose political 
grievances call for redress, the urgent demand for an 
immediate increased supply of cotton by our cotton trade, 
and from the counter demand which would be made upon 
this country by India for machinery and manufactured 
goods were one hundred millions of her labouring popula- 
tion elevated to that level which they ought to occupy 
as subjects of the British Crown. Our East Indian 
empire occupies at present a very important place in the 
political world ; and for England to overlook this position, 
and allow her already neglected millions to fall behind 
Russia and the adjoining states in point of civilisation, 
would be to commit a serious national sacrifice, Railroads 
and mechanical progress generally must without delay be 
brought to bear upon the social circumstances of India. But, 
simultancously with mechanical progress in India, we must 
cultivate a similar progress in our colonial empire ; and, so 
far as the growth of cotton, sugar, and coffee, is concerned, 
Guiana claims our first and special consideration. 

British Guiana has an area of from 50,000 to 60,000 
square miles, being thus about the area of England and 
Wales. For luxuriance of vegetation few countries on the 
surface of the globe can be compared with Guiana. Along 
the sea coast the soil is a rich, level, alluvial flat, stretching 
from forty to seventy miles inland, while the interior is 
composed of extensive savannahs covered, with grass, and 
fertile undulating plains. From a third to a half of the 
country is covered with large forest timber, furniture wood, 
and dye wood. ‘The cultivated crops are rice, Indian corn, 
mandioca, yams, sweet potatoes, arrow-root, bananas, pine- 
apples, cocoa-nuts, sugar, coffee, cotton, tobacco, ginger, 
cloves, nutmegs, Xc. Xe. 

We now come to railroads, machinery, and labourers to 

turn the produce of this extensive aud fertile colony to 
advantage. From the above account of the country and its 
produce it will be seen that the opening up of the extensive 
areas lying between the large rivers with the construction 
of rib railways, on the plan adopted with so much success 
in the United States of America, are the first steps to be 
tuken, and that such an investment of capital would be a 
remunerating speculation, Besides cotton, sugar, coffee, 
and cocoa-nuts, a large export trade in the other products 
of a tropical climate could be depended upon, so that, as the 
railways extended, the traffic upon them would increase 
rapidly, much more so than on the best paying lines of the 
United States. Those shareholders who also were land- 
owners would thus obtain a twofold bencfit, for their capi- 
tal invested in the railways would not only pay remune- 
rating interest, but the railways themselves would triple 
the value of the estates through which they passed. If, 
therefore, the colony were to hand over to a railway com- 
pany @ line for a railway, with a certain area of land on 
each side, upon reasonable terms, the company would not 
require much British capital to start the enterprise success- 
fully, for the sales of land would go far to pay off the 
money borrowed; thus leaving the sharcholders the revenuo 
arising from the railway as profit, besides the inerease in 
the value of land to those of their number who were land- 
owners. 
The first step, therefore, is to get up a railway company 
a question purely colonial; the second, to raise British 
capital; and the third, to get landowners, labourers, with 
steam ploughs and other machinery for cultivating the 
land, harvesting, and manufacturing its produce for 
market. 

The first step may casily be taken by colonists; but be- 
fore trying the other two, we would suggest the formation 
of local societies in connexion with the Cotton Sup- 
ply Association of Manchester, as the co-operation of the 
latter would be of the greatest value to the former in 
raising capital, and inducing enterprising men to become 
landowners, and take out proper implements and ma- 
chinery, with labourers to work them, In another column 
will be found a report of experiments at Thetford, Norfolk, 
with traction engines, in ploughing, carting, Xe., one of 
which is bound for the West Indies (St. Croix), for a sugar 
plantation, and if it suecced, as we have no doubt it will, 





| it may be considered as the first step taken in the great 


movement we are now advocating. 

With regard to manual labour, it ought to be abridged 
by every possible mechanical means. In all tropical coun- 
tries heavy out-door work is incompatible with the health 


|} of the human body; and the great desideratum in obtain- 


| ing labourers to Guiana will be found to be light remune- 


States of America now yicld; add to this, at the lowest, | 


one million acres for Honduras and the West Indian 
Islands, and it will be seen that if her cotton supplies are 


deficient, Britain has herself and her colonies to blame. 


| rating work, where the industrious and frugal workman 


can clevate himself in socicty ; and this ean only be effected 
by steam and improved implements and machiery. ‘The 
colonists appear to wish for a system of what may be termed 
semi-slavery from Africa; bat if once a proper system be 
organized, such as we have suggested, for opening up the 
country with railroads, and bringing British capital and 
machinery successfully to bear upon the work, the south of 


At one time large quantitics of cotton were grownin, and] Europe will send an abundance of labourers—persons 
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better qualified to superintend machinery than the negro 
race of Africa or the coolie of the East. 

Our readers will thus perceive that British Guiana only 
needs a successful commencement, when steam and the 
railway would slowly extend the pionecring work of pro- 
gress throughout the length and breadth of the colony, in 
the development of its agricultural resources ; supplying 
this country with an abundance of cotton, coffee, sugar, and 
other produce, 


CHEMICAL. 
PREPARATION AND PROPERTIES OF MANGANESE, 
By M. C. Brunnen.* 

Tue reduction of manganese is obtained as follows : An earthen 
crucible (a Hessian one) is half filled with alternate layers of 
fluoride of manganese and of metallic sodium, cut into plates 
from one to two lines in thickness, in the proportion of two parts 
of the former to one part of the latter by weight ; the whole is 
then gently tapped, in order to leave as few interstices as pos- 
sible, and covered with a layer of anhydrous chloride of sodium 
nearly half as thick as the mixture, and over this a Jayer of fluor- 
ide of calcium (fluor spar) in pieces as large as a pea. This 
latter substance is for the purpose of preventing the mixture 
from being projected out of the crucible, a rather violent re- 
action being always the result. 

The crucible, thus charged and covered with a lid, is placed in 
a forge or blast-furnace, and heated gently, and for some consi- 
derable time ; before the reddening of the crucible the reduction 
has taken place ; this is indicated by a whistling noise in the in- 
terior of the mass, and a yellow flame rising above the crucible ; 
at this point the heat is augmented, and carried to a reddish 
white. The whole is kept at this temperature for about a 
quarter of an hour, and left to cool by shutting up all the open- 
ings into the furnace. On breaking the crucible the metal is 
found in one piece at the bottom. The theoretical quantity of 
the metal is never obtained, The analysis of the fluoride gives 
it the composition Mn H, from this 100 parts of sodium ought 
to decompose 203'5 parts of the fluoride of manganese to form 
183°5 parts of fluoride of sodium, and to furnish 120 parts of 
manganese. However, we ought to be contented with little 
more than the half. It sometimes happens that the metal is 
found imperfectly melted. In that case, it is broken m a mor- 
tar into small fragments, and submitted to a second fusion by 
covering it with chloride of sodium or of potassium, mixed with 
about one-tenth of nitre. It is by the same process that many 
small masses are gathered into one, Experiment has proved 
that borax cavnot be employed for this purpose, as the metal is 
sensibly altered when melted in it. 

Manganese thus prepared possesses properties essentially dif- 
ferent from those which have been commonly attributed to it. 
Its colour is that of some cast iron: it is brittle, and does not 
flatten out to the hammer, or to other mechanical forces; it is 
very hard, and not scratched by a file ; on the contrary, it turns 
the edge of the best tempered files. It is capable of the very 
best polish, At the ordinary temperature it is unalterable in 
moist or dry air: polished plates have been kept during two 
months in the atmosphere of the laboratory, charged throughout 
with moisture and other vapours, without the polish having 
suffered. Heated upon a slip of platinum it approaches closely 
in colour to steel, passing afterwards into a brown, by covering 
itself with a coating of oxide. 

Its specitic gravity has varied in different trials from 7°138 to 
7206. It is not attracted by the magnet, and even when in a 
state of powder, exerts no influence upon the magnetic needle. 
Acids attack it rapidly, Iu concentrated sulphuric acid, and in 
the cold, a weak disengagement of gas takes place, which appears 
only to be hydrogen, accompanied with the water contained in 
the acid. Heated with the same acid it dissolves, producing 
sulphurous acid. It dissolves easily in dilute sulphuric acid at 
the ordinary temperature. Nitric acid dissolves it rapidly, so 
does hydrochloric acid, even when much diluted with water, and 
likewise acetic acid. 

There cannot be a doubt that manganese, prepared in this 
manner, will find applications in manufactures The great nard- 
ness of this metal fits it for mechanical use. Set at asharp angle, 
it can advantageously be substituted for the diamond in cutting 
glass, and even inthe polishing steel and other metals. It is 
so susceptible of polish as to appear applicable for the purposes 
of optical instruments; for instance, the mirrors of telescopes. 
Although it cannot be forged, it can be rolled into shapes as 
easily as the cast iron. In fine, the alloys of this metal are ca- 
pable of yielding useful substances; and the attention of manu- 
facturers are now called to this subject It is an established 
fact, that all steel contains small quantities of manganese. It 
has also for a long time been considered indispensable to add 
substances which contain this metal to the powder used for 
the purposes of cementation employed in making steel. The 
valuable variety of steel, hnown under the pame of Wootz, owes, 
perhaps, its properties to the addition of manganese. 








UPON THE DIFFERENCE OF TEMPERATURE AT WHICIL ETHER 
AND SULPHIDE OF CARBON INFLAME. 
By M. Morceteis Berrnecp,.t 

ALL who have had occasion to manipulate with ether and sul- 
phide of carbon know with what facility these two substances 
take fire in the vicinity of bodies in the state of ignitios. But, 
in spite of this apparent analogy, there exists a great difference 
between the temperatures at which these two bodies are sapable 
of becoming inflamed. The following experiment exhib.ts this 
in a manner sufficiently distinet :— 

Jnto one basin some ether is put, and into another some sul- 
phide «f carbon, then, if a piece of charcoal, which is thoroughly 
red but not emitting any flame, be introduced into the basin of 
ether, its redness is svon extinguished without igniting the ether, 
end if at this juncture the charcoal be taken frum the ether and 
placed in the sulphide of carbon the latter will inmmediately take 
fire. If this experiment were made in the dark upon the ether, 
an extremely pale blue light is observed over it, at the same 
time the ether becomes oxidated into aldehyde. But no lively 
combustion takes place. 


NOTE UPON CRYSTALLISED CHROMIUM AND ITS ALLOYS. 
By M. E. Freyey.t 

Tue result of my researches was to examine, comparatively, 
iron, manganese, and chromium, which form, as chemists are 
aware, a true chemical family amongst themselves, and to deter- 
mine tbe influences which can, according to their mode of pre- 
paration, vary the properties of these metals and that of their 
alloys. 

I have ascertained, in the beginning, that manganese and 
chromium are obtained in an absolute state of purity when the 

* Comptes Rendus, y. xliv, p. 630. od 

1 Annales de Chemie et de Physique, v. xlix., p. 456, 

+ Comptes Rendus, v. xliv., p. 632. 





anhydrous chlorides of these metals are submitted to the vapour 
of sodium. The decomposition is effected in porcelain tubes, 
which are heated to redness, and the vapour of sodium, intro- 
duced by means of a current of hydrogen, re-acts upon the chlo- 
rides of the metals, which are placed in little nests or crucibles. 
Under the influence of the alkaline chlorides that are formed in 
the reaction, as well as by the agency of the current of gas, the 
reduced inetals assume regular crystalline forms. 

The chromium, which has particularly attracted my attention, 
presents itself in crystals, which shine with a great lustre when 
they are free, by washing them from the alkaline chloride with 
which they are found mixed, These crystals have been examined 
and recognised as belonging to the cubic systenm. 

Crystals of chromium are so hard, and have the curious pro- 
perty of resisting the action of the strongest acids, and even that 
of nitrohydrochloric acid. It is remarkable to observe chro- 
mium, which resembles in every other respect manganese and 
iron, behaving itself like rhodium and iridium in the.presence of 
concentrated acids. ‘These facts meet those of M. Deville, 
recently established in his researches upon aluminium, demon- 
strating that amongst some of the elements we fail to establish a 
natural classification. 

It appeared interesting to study the alloys which chromium 
can form with other metals, and it has been observed that these 
alloys present often the hardness of the chromium, and resist, 
like it, the action of concentrated acids. I have obtained the 
alloy of chromium and of iron, either by reducing by carbon the 
chromate of iron, or in heating in the fire of a forge iron and 
oxide of chromium pure, This alloy crystallises in long needles, 
which are very hard, and scratch substances the most hard, even 
tempered steel. 

In examining into the conditions which are most convenient 
in preparing the alloys of chromium, I have observed that the 
green sesqui-oxide of chromium can be easily fused by the heat 
of a forge, and is changed into a black crystalline mass, which 








has all the characters of the crystallised sesqui-oxide of chro- | 


mium, obtained by decomposing chloro-chromic acid by heat. 
This oxide can be obtained in considerable masses ; it scratches 
buartz easily, as well as tempered steel. It, as well as the 
alloys of chromium, ought to have some applications in the arts. 
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Grants of Provisional Protection for Six Months. 

912. Francois Aveuste Laurecisque, Rue de |’Echiquier, Paris, “ An 
improved system of constructing dissected maps or charts.” 

914. RicHARD HusBaAND, Manchester, *‘ Certain improvements in the manu- 
facture of hats and other coverings for the head, and in the instruments 
enployed in the said manufacture.” 

916. Duncan Mornison, Bordesley Works, Birmingham, and Samven 
LItLey, Birmingham, *‘ An improvement or improvements in locks.” 

918. Ropert Otway, Lambeth, Surrey, “* An improvement in scythes.” 

920. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ A steam wind- 
lass and boiler for the same, together with certain modifications to enable 
the windlass to be worked by hand.”—A communication.—/¢titions 
recorded 2ud April, 1857. 

922. WILLIAM HanpMAn and James Du@pa.e, Farnworth, near Manchester, 

“Improvements in machinery for preparing cotton, flax, wool, or other 
fibrous materials.” 

924. WILLIAM HoLLAND, Birmingham, ‘‘ A new or improved manufacture 
of runner notches and top notches for umbrellas and parasols,” 

926. WILLIAM Henry Tapiin, London, “ Improvements in the construction 
of fire-places atd stoves.” 

928. JouN Smit, Bradford, Yorkshire, “‘ Improvements in machinery or 
apparatus used in the manufacture of brushes for flour-dressing machines.” 

930 ARTHUR Paget, Loughborough, Leicestershire, ‘‘ Improvements in 
machinery or apparatus for the manufacture of looped fabrics, and in the 
manner of constructing the same.” 

932. Tuomas Wuitkurap, Leeds, Yorkshire, ‘‘ Improvements in spinning 
flax, tow, and hemp.” 

934. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the treatment of floss silk.”—A communication from Edmond Royer 
and Felix Rouse, Parts. —Pelitions recorded 38rd Apri, 1857. 

936. Joseru Ferpinanp Toussaint, Brussels, Belgium, ‘‘ A method for 
facilitating the examination and discovery of fissures, flaws, or deteriora- 
tions tn the inserted or hidden parts of axles or other like pieces of 
machinery subject to decay and rupture.” 

938, George Srexcen, Cannon-street West, London, ‘‘ Improvements in 
machines used for facilitating the discharge of coals, minerals, earths, and 
other similar materials, from wagons used on railways, tramways, and 
common roads,” 

940. ALKAN AvLER, New York, and Rovert PARKER APERNETHY, Cincinnati, 
United States, ‘* Improvements in machines for cleaning knives and other 
similar articles,” 

942, CHARLES Rensuaw, Dukinfield, Cheshire, ‘‘ Improvements in self- 
acting differential valves.” 

944. JAMES MILNEs and FREDERICK WILLIAM Mowsray, Bradford, Yorkshire, 
* Improvements in lubricating the pistons and valves of steam engines.” 
946, Jon Meavand Groner Mrap, Bethnal-green, London, ‘ Improvements 

in metallic and other packing boxes or cases.” 

948. Joun HENRY JouNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of hard india rubber.”—A communication from 
Madame Anna Chadbourne Morey, Paris. 

952. Joun Pexrorp Haxvey, Spalding, Lincolnshire, ‘‘ Improved machinery 
for crushing land or clods.” 

954. Witttiam Perks, jun., Birmingham, ‘A new or improved manufac- 
ture of crown and sheet glass.” 

956, JouN JamEs Rirrox, Uakenshaw Print Works, near Accrington, Lan- 
cashire, ‘* An improvement or improvements in rollers or cylinders for 
printing fabries.”—Letitious recorded 40% Apri, 1857. 

960. CHARLES Burkett, Thetford, ‘ Improvements in portable steam- 
engines suitable for agricultural purposes.” 

968. Louis JEAN Manx SripLet, Rue de l’Echiquier, Paris, “An improved 
pulp for the manufacture of paper.” —Petitious recorded 6th Apri, 1857. 
970. Enenvzer Roaens, Abercarn, Monmouthshire, ‘* Improved methods 

of applying fuel for heating purposes,” 

972. James George Hunt, Cincinnati, Ohio, United States, ‘ Improve- 
ments in fences and gates.” 

974. GrorGe Pearson, Oldham, Lancashire, and Epwarp Jessor, Man- 
chester, ** Improvements in sewing machines.” 

976, Joun Rowinson, Glossop, Derbyshire, ** An improved apparatus for 
driving or giving motion to power looms, which said improvement 1s also 
applicable to driving other machinery.” 

978. CuanLes Cocurange, Ormesby Iron Works, Middlebro’-on-Tees, ‘* An 
improvement in the heating of the blast for blast furnaces.”— / ef tions 
recorded 7th April, 1857. 

982. BARNABAS TayLon, Cranbrook, Kent, ‘‘ An improved arrangement of 
combined bed and utensil for the use of invalids.” 

984. RKopext Kanzow Bow ey, Charing-cross, London, ‘ Certain improve- 
ments in boots and other similar coverings for the feet.” 

986. Martin Biting, Birmingham, ‘ An improvement or improvements in 
the manufacture of metallic cornice ends.” 

988. ALFRED Francis, Encomb-terrace, Wandsworth-road, Surrey, ‘ Im- 
provements in fastening shutters and doors.” 

990. CHARLES TILSToN Brigur, Cedars, Harrow Weald, Middlesex, ‘ Im- 
provements in laying down submarine telegraph cables and in apparatuses 
to be employed therein.” 

992. Jasrex WuKELER Roorrs, Peat House, Roberts Town, Kildare, ‘ Im- 
proved means of, and apparatus for, collecting for use the exerement of 
towns and villages, and for facilitating the drainage of houses generally.” 

994. ALFRED Vincent Newton, Chancery-lane, London, ** Improvements in 
hand bullet moulds."—A communication,—/ctitinns recorded Sth Apri, 
1857. 

996. Epear Brooks, Birmingham, ‘Improvements in the manufacture of 
fire-arms.” F 
998. WiLLIAM OXLEY and Huet Stratu, Manchester, “ Improvements in 

lubricators.” 


1000. Tuomas Rotrr, Regent-street, London, “ Improvements in piano- 


fortes.” 
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1010. Joun Lzacu, Over Darwen, Lancashire, “‘ Improvements in looms for 
weaving.” 

1012. Joux Coore Happan, Cannon-row, Westminster, “ Improvements in 
the manufacture of, and in the means of, and apparatus for, discharging 
projectiles.” — Petilions recorded 9th April, 1857. 

1016. WituIaM Situ, Salisbury-street, Adelphi, “A universal jacquard 
apparatus,”—A communication from Mons. Charles Anciot, Rouen, 


rance, 

1018, CuaRLES Smitu, Holloway, London, “ An apparatus to be used in 
connexion with certain domestic utensils.” 

1020. Henry Feix Covurexg, Toulouse, France, ‘Improvements in 
machinery for ruling paper.” 

1024. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in the distillation and rectification of spirits, in apparatuses employed 
therein, and in the preparation of the substances to be distilled."—A 
communication. 

1026. WiLLIAM GresiaM WiLks, Lady's Well Brewery, Cork, ‘‘Improve- 
ments in brewing.” 

1028. Tuomas NaTUANIEL PENGELLY, Gloucester-street, Commercial-road 
East, and GeorGe Porter, Mary Ann-terrace, Abbey-street, Bethnal- 
green-road, London, ‘Improvements in the application of steam to lift- 
ing or hoisting coals and other goods from ships’ holds.” 

1030. Tuomas Rosert WINDER, Dover, Kent, ‘‘ An improved mode of con 
structing submarine works.” 

1032. HENRY ADcock, City-road, London, “Improvements in steam boilers. 
—Petitions recorded Vth April, 1857, 

1034. Tuomas Joun Sear.e, Portiand Wharf, Wapping Wall, Shadwell, 
“ Improvements in fastenings for window sashes.” 

1036, Tomas Ricuarpson and EpMunpD JouN Jasper BRowELL, Newcastle- 
on-Tyne, “ Improvements in treating old or waste railway wood sleepers 
and bearers, and in preparing or preserving wood for railway sleepers and 
bearers, and other works.” 

1038, CHaRLES GoopyEaR, Leicester-square, London, “ Improvements in 
the = of life-preserving zpparel and other buoyant pliant 
articles.” 

1040. Avaustus EDWARD ScUMERSANL, Miles Platting, Lancashire, “ Im- 
provements in treating bones fur the purpose of obtaining gelatine, size, 
or glue, and in obtaining certain useful products from such treatment.” 

1042. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘A method of 
and apparatus for disinfecting alechol, or for separating essential oils 
therefrom.”—A communication from Henri Breton, 

1044, TnomAs GREVILLE Porter, New Oxford-street, London, “ An appa- 
ratus for day and night advertising.”—/ctitious recorded 13th April, 1357. 

1043. Ropert Hazanrb, Thavet-place, Strand, London, “ An improved heat 
extractor.” 

1050, CHARLES JEAN Marie LaviGye, Paris, ‘‘ Improvements in machines 
or apparatus for swinging, see-sawing, revolving, and for performing other 
exercises or amusements in the air.” 

1052. Tomas Harrison, Nebthwait Mills, Lancashire, ‘‘ New or improved 
machinery for the manufacture of wooden pill-boxes, match-boxes, and 
other such like articles.” 

1054. Bensamin, O'NEALE STRATFORD, Earl of Aldborough, Stratford Lodge, 
Wicklow, Ireland, ‘Improvements jin atrial navigation, and in the 
apparatus connected therewith, parts of which are applicable to locomo- 
tion generally.” 

1056. Jous Henry Jounxson, Lincoln’s-inn-ficlds, London, ‘ Improvements 
in apparatus for generating and superheating steam.” — A communication 
from Auguste Prouvost, Lille, France. 

1058. Joun Henry Jounsoy, Lincoln’s-inn-fields, Londen, ‘* Improvements 
in fire-arms.”—A communication from Frangois Schepers, Lidge, Belgium. 

1060. Winuiam Epwarp Newton, Chancery-lane, London, ‘ Improved 
means of lighting gas for illuminating and other purposes.”—A commu- 
nication.—/etitions recorded 1dth April, 1857. 

1127. WILLIAM STEEL, Glasgow, ‘‘ Improvements in discharging ashes from 
steam boats.” 

1131, WittiamM OapeN and Henry Firtu, Bacup, Lancashire, ‘‘ Improve- 
ments in fans or blowing apparatus.” 

1133. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in sewing machines.” — A communication. 

1135. GeRoLAMO CayaNNna, Genoa, Sardinia, “‘ Improvements in obtaining 
motive power.” 

1137. CHARLES EriENNE OsmontT, Rue Neuve Coquenard, Paris, ‘‘ Improve- 
ments in penholders ” 

1139. WiLLiam Rutt, Sutton-place, Homerton, Middle 
in microseopes.”—/etitions recorded 22nd April, 1857. 

1141. GrorGe WeLcu, Birmingham, “Improvements in metallic pens and 
penholders.” 

1143. Marrnew Duxyett, Glasgow, “ Improvements in embroidering or 
sewing, and in machinery or apparatus connected therewith.” 

1145. Davip Mityes, Bradford, Yorkshire, ** An improved manufacture of 
woven goods or fabrics.” 

1147. James TayLor, Cullen, Banff, “Improvements in apparatus for pro- 
ducing fire and light.” 

1149, Jaques Ricnarp, near Melun, France, “‘ An improved agricultural 
machine for cleaning grains.” 

1151. Geore@k Wrigut, Sheffield, Yorkshire, ‘‘ Improved apparatus for 
heating.” 

1153, Wititam CoLporne CamprinGE, Bristol, “Improvements in chain 
harrows.” 

1155. ANpRE Prosper Rocuette, Brighouse, Yorkshire, “ An improvement 
in currying leather.” 

1157. ANDRE Prosrek Rocuerre, Brighouse, Yorkshire, ‘‘ Improvements in 
currying leather.”—J'ditions recorded 23rd April, 1857. 

1159. Epwarp Masico, Bucklersbury, London, *‘ Improvements in obtain- 
ing foundations for marine or other structures.” 

1161. JEAN Baptiste BELLON, Moorgate-street Chambers, London, “ Im- 
provements in mordants for use in dyeing processes.” 

1163. James Cappick and Tuomas HemMines, Garndyn’s Iron Works, and 
Davip Cavpick, Ebbw Vale lron Works, near Newport, Monmouthshire, 
** Improvements in puddling and balling furnaces for heating and melting 
iron or steel.”—Pctitions recorded 2th April, 1857. 

1165. SAMUEL WALMESLEY, Stockport, Cheshire, ‘* Certain improvements in 
machinery for preparing and spinning cotton and other fibrous materials.” 

1167. SAMUEL SUNDERLAND and Ricuarp Dray, Burnley, Lancashire, 
** Improvements in looms.” 

1169. WinuiaM Wurrs, Adelaide-street, South Shields, Durham, “Im- 
provements in making moulds or matrices employed in casting metals.” 

1171. JAMES Simpson and Epwin Rimmer, Manchester, ‘‘A certain im 
provement in Venetian blinds.” 

1175. Rev. JAMES Burrow, Ashford Parsonage, Bakewell, ‘‘ Improvements 
in coating wrought iron.” L 2 
1177. JoserH BELsHAW, Nottingham, ‘Improvements in manufacturing 

knit fabrics.”— Petitions recorded 25th April, 1357. 

1179. AMABLE Vicron Fseuix Larciuigr, Paris, ‘Improvements in the 
manufacture of gas.”—A communication from Emile Layezzari, Beaurain 
Chateau, France. 

1ls81. PoLypore DE Keyser, Canuon-street West, London, ‘ An apparatus 
for preventing horses slippmy.”—A communication, s 

1183. Epmunp F. Barnes, New York, United States, ‘‘ Improvements in 
telegraphic instrumeuts, and called an ‘embossing telegraph.’” , 

1185. JoHN Mactntosu, Euston-place, Euston-square, London, ‘‘ An im- 
provement in the manufacture of air beds, cushions, and other like 
inflated and fluid-tight apparatus or bags.” 

1187. Tuomas Dickason Rorcu, Surbiton, Surrey, ‘‘ Certain new and useful 
improvements in gas generators."—A communication from Augustus 
Allen Hayes, Massachusetts, United States. . 

1189. JULIEN BILLIARD, Red Lion-square, London, “‘ Improvements in the 
arrangements and construction of furnaces and other fireplaces.”—A 
communication. —Petitrons recorded 27th April, 1357, 

1191. James WitHNALL, Manchester, ‘* Certain improvements in the manu- 
facture of rollers or cylinders to be employed for printing calico and other 





sex, “‘ Improvements 














surfaces. 
1193. JAMES BARKER, Blackfriars-road, Surrey, ‘‘ An improved propeller 


for ships and vessels.” 

1195. WiLtiaM ARMAND GiLeEK, South-street, Finsbury, London, “An 
improved mode of reefing and reducing top-sails.”—A communication 
from Isaac Boss, New York, United States. 


| 1197. Wain? Jones, Pendleton, and Tuomas Epwarps, Eccles, Lancashire, 


1002. Hexry Tuomrson and Henxy Watmsiey, Great Harwood, near | 


Blackburn, Lancashire, ‘* Lmprovements in looms for weaving.” 

1004, CHARLES FREDERICK BIELEFELD, Wellingtou-street, Strand, London, 
“Improvements in preparing the surfaces of slabs or sheets made of 
fibrous and cementing materials.” 

1006. Groner EDWARD TayLor, Oatlands Mill, Leeds, Yorkshire, “An im- 
provement in raising and shearing cloths.” 

1008, Robert TURNBULL, Harwich, Essex, ‘‘ Improvements in slips or ways 
for heaving up and moving ships, and in cradles for the same,” 





An improved lubricator.” * 
1199. GeorGe NewrToyx, Upper Thames-street, London, “ Improvements in 
copying and other presses.”—J'etitians recorded 28 Jprd, 1887, 


Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 

1224. Grorce ToMLINSON Bous¥iELD, Loughborough-road, Brixton, Surrey, 
“Improvements in collapsable boats and pontoons.”—A communication 
from Nathan ‘Ihompson, junior, Brooklyn, New York, United States. -- 
Deposited and recorded 30th April, 1857. 

1246. ROpERT WiLLiaM Sevier, Rue du Cerf, Brussels, Belgim, “An 
improvement in the mode of treating saccharine juice sin the manufacture 
of sugar.”—Deposited and recorded 5th May, 1857. 








Patents on which the Stamp Duty of £50 has been Paid. 
1007. ANDRIEN GEORGES AMANT MARTIN and Casimir Lerou, Paris.—Dated 
5th May, 1854. 
1024. Jvuiayx Bernarv, Club Chambers, Regent-street, London.—Dated 
6th May, 1854. , 
1031. Tukopork LEMIELLE, Brussels, Belgium.—Dated 8th May, 1854. 
1055. JonHN Piatt, Oldhaw, Lancashire.— Dated 12th May, 1854. : 
1140. Ronert Oram and WILLIAM ORay, Salford, Lancashire.—Dated 22nd 


May, 1854. 
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1014. Berxarp Joacuim LA Motus, New York, United States.—Dated 6th 
May, 1854. 
1015. of Pet Grorce JENNINGS, Great Charlotte-street, Blackfriars.—Dated 
6th May, 1854. : 
1016. BERNARD Joacuim LA Morne, New York, United States.—Dated 6th 
854 





ay, “ 22 

1019. "hicuaRD Water, Leeds, Yorkshire.—Dated 6th May, 1854. . 
1051, WARREN DE LA RoE, Bunhill-row, London.—Dated 11th May, 1854. 
1052. Henry Dountoy, High-street, Lambeth.—Dated llth May, 1354. 
1029. Ggorce Barry GoopMaN, Salisbury-place, New-road, London.—A 

communication.—Dated 8th May, 1854. 
1046, Joseru SHEPHERD, Manchester.—Dated 10th May, 1354. 
1088 Grorce Epwarp Dente, Lockleys, Herts.—Dated 16th May, 1854. 
1135. Lovis Sautrer, Paris.—Dated 22nd May, 1854. 
1043. WituiaM WitttaMs, Dublin.—Dated 10ch May, 1854. 

044. Joun ANTHONY and WILLIAM TrEEBY Culark, Devonport.—Dated 10th 

May, 1854. 

1088. “Joun CuEepGey, Grove, Southwark, Surrey.—Dated 15th May, 1854. 





Notices to Proceed. 

3079. James Perrie and Wituram McNaveut, Rochdale, Lancashire, ‘‘ Im- 
provements in steam engines. on 

3085. Josep Moret, Gap, France, ‘« Improvements in castors for fitting 
under the feet of tables, seats, and other similar pieces of household 
goods.” — Petitions recorded 27th December, 1856. 

3088. Josrru Hexry GeorGe WELLS, Essex-street, Strand, London, “ Im- 
provements in pumps and valves used therewith.”—A communication 
from Hippolyte Francois Bérenguier, Toulon, France.— Petition recorded 
29th December, 1856. 

3094. Ricuarp ARcHIBALD Brooman, Fleet-street, London, “‘ Improvements 
in the construction of portable houses and other buildings.”—A commu- 
nication from Frederick Seiler.— Petition vecurdet 30th December, 1856, 

1. Joun TaLeot PrrmMaNn, Gracechurch-street, London, *‘A machine for 
making carpet lining and other similar articles."—A communication. 
8. FREDERICK AYCKBOURN, Lyon’s-inn, Strand, London, “ Improvements in 
stockings for personal wear.” - ‘ : 

9. FrEvERIC SakLEyY Storr, Bradford, Yorkshire, “‘ Improvements in slide 
valves applicable to steam and other motive power engines.” 

10. Axruoxy Lorimrer, Bedford-square East, Commercial-road, London, 
«An improvement in preparing the surfaces of printers’ inking rollers 
and other articles when vulcanised india rubber is used.” 

21. Witu1aAM Henry Puittirs, Essex-street, Strand, London, ‘‘ Improve- 
ments in stereoscopes.” 

12. Jou Fow.ER, junior, Havering, near Romford, Essex, ‘ Improvements 
in giving motion to ploughs and other agricultura) implements.” 

14. Epovarp VINcenT JuLrs LAvxent Goroes, Paris, ‘‘ Improvements in 
perserving animal substances for food.”—Petitious recorded Ist Januery, 
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$7. ANDREW Brunpisn, Birmingham, “‘ Improvements in mounting knobs 
and in constructing and mounting roses for locks, latches, and other such 
like fastenings.” — Petition recorded 5th January, 1857. 

44. Francois Freperic Dumarcny, Samvet Levy, and Joseph Mayer, 
Paris, ‘‘ Improvements in wheels and axles for common road carriages.” 
49. FREDERICK HERBERT MABERLY, Stowmarket, Suffolk, ‘‘ Improvements 
in constructing receptacles for sewerage for separating the fluid from the 
solid portion thereof, and for purifying, storing, and carrying away the 

same.” 

51. CuarLes Emits Wrient, Green-street, Blackfriars, “ Improvements in 
preparing lubricating compounds.” 

54. MaTruew TRATTLES, Staithes, Inderwill, Yorkshire, “ Improvements 
in tools for cutting cylindrical and conical forms.”—/etitions recorded 6th 
January, 1857. 

61, WittiaM Youne Suitn, Sydney-street, Sheffield, *‘ An improvement in 
sawing all kinds of wood.”—Petition recorded 7th January, 1857. 

89. James Hopeson, Sweeting-street, Liverpool, ‘‘ An improvement in con- 
structing wrought-iron masts, yards, bowsprits, and other ships’ spars.” 
91. CHARLES Ricuarp OLLIFFE, Park-lane, Hyde-park, and JAMES ANNING 
GoLLor, New Oxford-street, London, “‘ Improved apparatus for cleaning 

knives.” —Petitions recorded 10th January, 1857. 

104. ALFRED Bower, Liverpool, ‘‘ Improvements in or applicable to the 
keels of navigable vessels.” 

106. WALTER THURTELL, junior, Wells, Norfolk, ‘*‘ Manufacturing cases of 
deposit for adhesive stamps, labels, or papers, so arranged that such adhe- 
sive papers are moistened and kept in a moistened state, distinct and 
separate,”—/’etitions recorded 13th January, 1857. 

117. Wint1am Epwakp Newton, Chancery-lane, London, “ An improved 
steam engine.”—A communication. —/etition recorded 14th Junuary, 1857. 

123. JoserH Hicuam, Manchester, ‘‘ Improvements in valve musical instru- 
ments.” 

127. ALFRED Vincent Newton, Chancery-lane, London, “ An improvement 
in steam engines.”— A communication.—/etitions recorded 15th January, 


1857. 

136. GrorGe Storey Moore, Monkwearmouth, Sunderland, “ An improve- 
ment in combining steam engines and boilers when used with screw or 
stern propellers of ships or vessels.”— //etition recorded 16th Janwery, 


857. 

155. Witttam Hastett Mitcue., Brooklyn, New York, United States, 
“Improvements in means for distributing and composing types.” — Petition 
recorded 19th January, 1857. 

163. ALFRED Vincent Newron, Chancery-lane, London, “‘ An improvement 
in the manufacture of hosiery.”"—A communication.—Pelition recorded 
20th January, 1857. 

191. ELisna MANDER and WILLIAM Mor@an, Birmingham, “‘ Improvements 
in the manufacture of photographic, jewellers’ and other cases having 
wood or papier maché foundation, and where raised regular or irregular 
forms are required in such cases, and the machinery for carrying out such 
improvements, parts of which are applicable to other purposes where 
sawing or shaping is required.”— Petition recorded 22nd January, 1857. 

216. James Harris, Hanwell, London, ‘‘ An improved method of stopping 
or retarding railway carriages and trains, locomotive and stationary 
engines and machinery, together with certain apparatus which may be 
employed therein.”— Petition recorded 24th January, 1857 

227. WILLIAM LiITTELL TizaRD, Plymstock, Devonshire, ‘‘ Improvements in 
fermenting, cleansing, and attemperating apparatus to be employed in 
brewing.”— Petition recorded 26th January, 1857. 

253. James Lez Norton, Bromley-hy-Bow, Middlesex, ‘‘ Improvements in 
steeping or washing and rinsing machines.” 

255. James Lex Norton, Bromley-by-Bow, Middlesex, “ Improvements in 
separating animal from vegetable fibres.” —/etitions recorded 28th January, 
1857. 


366. JaMEs Murpocn, Staple-inn, London, ‘An improvement in the pro- 
cess of treating the threads of floss silk, which is also applicable to the 
threads of other fibrous materials.".—A communication from Gabriel 
Armand, Lyons.—Petition recorded 9th February, 1857. 

379. JULIAN Bernarp, Albany, Piccadilly, London, ‘* Improvements in the 
manufacture or production of boots and shoes, or coverings for the fect. 
and in the machinery or apparatus employed in such manufacture.”— 
Petition recorded 10th February, 1857. 

501. Joseru Giover and Joun Bown, junior, Liverpool, “‘ Improvements 
consisting ef extended uses of photography, as applied to dials, tablets, 
and pictures,” 

502. WILHELM ZirseR and Jonann Peter KLEIN, Biala, Galicia, Austria, 
“Tmproved machinery or apparatus to be used in the manufacture of 
woollen cloth." — Petitions recorded 20th February, 1857. 

657. FRaNcis ALTON CaLveRT, Manchester, “ Improvements in machinery 
for ginning cotton, and for cleaning and carding cotton and other fibrous 
materials.— Petition recorded 6th March, 1857. 

691. ANDREW Knox, Mile End, and Tuomas Ronson, Aldersgate-street, 
London, ‘‘ An improved gas regulator.” —Prtition recorded 9th suwarch, 1857. 

715. Grorce TRAvis, Mercaston, Derby, ‘‘ Improvements in apparatus 
used in the manufacture of cheese.”—/etition recorded 12th March, 1857. 

757. Jous Mitiar, Edinburgh, “Improvements in stoppers or closing 
apparatus fordecanters, bottles, and other receptacles."— Petition recorded 
18th March, 1857. 

76. Thomas SIDEBOTTOM ADSHEAD and ABRAHAM HoLpEN, North End Mills, 
Stalybridge, Cheshire, “ Certain improvements in machinery for carding 
cotton and other fibrous materials.”— Petition recorded 20th March, 1857. 

800. Mattnew Averstrs Crooker, New York, United States, ** Improve- 
ments in paddle wheels.”—Fetition recorded 21st March, 1857. 

826. CHARLES Francois Leopotp OvupRy, South-street, Finsbury, London, 
“Improvements in the preservation of articles of cast, wrought, rolled, 
and Forged iron, zinc, and other metals or alloys of metals, against 
oxidation from humidity and other destructive effects of air and water.” — 
Petition recorded 5th March, 1857. 

846. Gore Wuite, Laurence Pountney-lane, Cannon-street, London, 
* Improvements in glass furnaces.”—A couununication.—/etitivn recorded 
26th March, 1857. 

858. EpMUND ALEXANDER Spurr, Newton-road, Bayswater, Middlesex, 
*‘Improvements in fireplaces, chimneys, and stove grates "—P tition 
recorded 27th March, 

887. SamugL Janez Goong, Aston, near Birmingham, “ An improvement or 
improvements in depositing metallic alloys by electricity.”—/+tition 
recorded 31st Murch, 1857. 

942. CHARLES ReNsuaw, Dukinficld, Cheshire, “Improvements in self- 
acting differential valves.” — Petition recorded 4th April, 1857. 

70. EBENEZER RoGERS, Abercarn, Mommouthshire, “ Improved methods 
of applying fuel for heating purposes.” —/’etition recorded Tth April, 1857. 

1036. THomas Rictarpson and Epmcnp Jonn Jasren Browetn, Neville 
Hall, Newcastle-ou-Tyne, ‘‘ Improvements in treating old or waste rail- 
way wood, sleepers, and bearers, and in preparing or preserving wood for 
railway sleepers and bearers, and other works.” 

1037. Joseru and Epmuxny Ratciirr, St. Paul’s-square, Birmingham, “ An 
improved mode or modes of adjusting chandeliers,” 


bod. 








1042. Richard ARcuIBALD BroomAN, Fleet-street, London, ‘‘ A method of 
and apparatus for disinfecting alcohol, or for separating essential oils 
oo communication from Henri Breton.—Petitions recerded 
13th April, 1857. 

1119. Amory FAIRBANKS SHERMAN, Roxbury, Norfolk, Massachusetts, 
United States, ‘‘ Improvements in hinery for the facture 
ropes, strands for ropes, and for other purposes.” 

1123. Joun Cuanter and Davip ANNAN, Bow, Middlesex, “‘ Improvements 
in furnaces when moveable fire bars are used.” — Petitions recorded 21st 
April, 1857. 

1143. Matrnew Dunnett, Glasgow, “Improvements in embroidering or 
sewing, and in machimery or apparatus connected therewith.”— Petition 
recorded 23rd April, 1857. 

1224. GeonGe TOMLINSON Bous¥iELD, Loughborough-park, Brixton, Surrey, 
**Tmprovements in collapsable boats and pont A € ication 
from Nathan Thompson, junior, brooklyn, New York, United States,— 
Petition recorded 30th April, 1857. 











And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Guszetle (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 

8th May, 1857. 

1657, 10d. ; 2163, Sd. ; 2172, 8d. ; 2202, 1s. 5d. 

10d. ; 2260, 3d. ; 2261, 3d. ; 2264, 1ld.; 2266 
9979 


.} 2278, Bd. ; 2274, 7d.; 2275, 5d 






















» Is. 1d , ls. 4d. ; 2284, 3d. , Od. ; 2287 
» 3d. ; 2202, 2 d. ; 2298, Od. ; 2300, 7d. ; 

Sd. ; 2305, 10d. ; » 10d. ; 2310, Gd. ; 2312, 
, Bd. ; 2315, § 17 2318, : 










.} 2337, 8d. 
. ; 2347, 3d. 
.; 2360, Gd. ; 2 








3, 3d. ; 


338, ; 
348, 3d. ; 2349, 3d.; 2350, 6d. 5 
, 3d. ; 2403, 3d. 5 


361, 3d. ; 2367, 6d. ; 2373, Sd. 3 2378 








* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-oflice order, 
made payable at the Post-oflice, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

2406. GEORGE GUILLAUME, Southampton, “ An apparatus for obtaining 
motive power by means of water or other fluid.”—Dated 15th October, 
1856. 

This invention relates to an apparatus which is denominated an 
hydraulic lever, which is adapted to bring into more effective and general 
use the power of the rise and fall of the tide, the water from reservoirs 
running streams of other sources, or other substitute liquids, and may be 
applied to mills, pumps, cr other machinery. The invention consists of 
a horizontal tube or chamber, with two or more arms or tubes extended 
therefrom, fitted with valves or flaps, catches, and connecting rods, 
chains, ropes, or wires, and with or without floats, and may be con- 
structed of wood, metal, or other material braced to any required degree 
of strength. The central tube or vessel is mounted on a horizontal 
axis or fulcrum of support, and having an inlet for water at one or both 
ends. It is furnished with horizontal arms projected at right angles to 
the axis. These arms are furnished with inlet valves and openings. 
which admit the water alternately to opposite arms. They are also fur- 
nished with valves which permit the escape of the water from the arms 
at the proper time. The action is this—the central vessel oscillates on 
its axis or fulerum of support, the arms alternately rising and falling, 
which action is induced by the admission of water to the one arm when 
at the highest point of its motion. The escape valve is opened simul- 
taneously therewith in the opposite and lower arm. The lower arm 
being emptied of its contents, and the higher one filled from the vessel 
or central compartment. The weight of the arm so charged with water 
preponderates, and causes the machine to oscillate, and perform the full 
extent of its motion, when a change in the valves again takes place, and 
induces the opposite oscillation, and so on, The supply of water must 
always be sufficient to fill the centre vessel, and power may be derived 
from the oscillations of its axis in proportion to the extent of the 
machine and the quantity of water passing through it. Instead of hav- 
ing simply an oscillating motion with modifications and additions, a 
rotary motion may be produced, 

2420. Joserpn CoMMANDEUR, Lyons, France, “ Apparatus for regenerating 
the impulsive force of any motive power.”— Dated 17th October, 1856, 

This invention consists of two upright cylinders formed of helical 
spires, between which heavy iron balls run, and cause by their weight 
the cylinder to oscillate on its pivot or axis. There are as many balls 
as spires of the helix or archimedean screw.— Not proceeded with, 

2421. Ferpinaxpo Foae!, Southampton-place, New-road, ‘‘ Engines driven 
by steam or other vapour.”—Dated 17th October, 1856. 

This invention has for its object the conversion of the reciprocating 
motion of a piston or plunger, working by steam or other vapour within a 
cylinder or vessel (whether such motion be rectilinear or otherwise) in a 
continuous rectilinear or rotary motion as required, and consists in effect- 
ing the said required motion (without the use of cranks) upon the prin- 
ciple of action and reaction, by the adaptation to the cylinder or vessel, and 
to the rod of the piston or plunger working therein, of palls or catches 
acting against racks or ratchets, in such manner that the said cylinder 
or vessel and the said rod shall impart a progressive action or force to 
each other, which progressive action is maintained or kept up by the 
racks or ratchets being either formed upon or fixed to the apparatus or 
machine to be set in motion, or else by their serving as the resistance 
against which the power of the engine (that is to say of the cylinder or 
vessel) is to be exerted to give a continuous motion to itself. 

2423, Erenezen Rooers, Abercarn, Monmouthshire, ‘‘ Apparatus for the 
decomposition and combustion of fuel.”— Dated 17th October, 1856. 

This invention consists in decomposing the fuel, or extracting the 
gases therefrom required for combustion in a separate receptacle or 
chamber, and causing such gases to pass from the said chamber into the 
furnace or flue where they are required to be consumed for the purpose 
of obtaining heat.— Not proceeded with. 

2425. Perer ARMAND le Comte de FontatneMoreav, Paris, “ Construction 
of turbines.”—A communication. — Dated 17th October, 1856. 

These improvements are introduced into the construction and arrange- 
ment of the valves for closing the water way of water wheels, and con- 
sist, First, of a universal valve of gutta percha, caoutchouc, leather, or 
other flexible substance, rolling ona cylinder, and recovering its original 
form when unrolled in a reversed direction. Secondly, of a double 
valve of wrought or cast iron or copper. Thirdly, of a triple valve of the 
same materials. To exemplify the invention, suppose two truncated 
cones mounted freely on a shaft separated from each other, so that the 
two summits and the two bases touch a surface formed of two concen- 
tric rings; if the cones are caused to revolve round their common 
summit they will describe a perfect circle, and will both pass over the 
same points, if the distance passed over by these two cones is formed of 
gutta percha, or other flexible material, cut in the shape of two segments 
ofacircle. Let one of the ends of each segment be fixed to the cone, 
and the other to the two rings forming the fixed surface on which they 
are caused to roll, they will then roll over the cones by their own weight. 
Reference to the drawings is essential to a complete description of 
this invention. 

2436. Joun Suitu, Kirtley, Suffolk, *‘ Heating the feed water of steam 
boilers for marine and land purposes.”—Dated 17th October, 1856, 

This invention consists in heating the feed water of steam boilers by 
passing the flue of the furnace through the cistern in which the feed 
water is contained, and in order to increase the surface of the flue inside 
the cistern, the flue is constructed of a series of metal tubes which pass 
through it as the tubes pass through a locomotive or other tubular 
boiler, and the cistern is furnished with partitions which divide the 
cistern into several chambers, through all of which the water is obliged 
to circulate before it enters the boiler, 
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2448. Tuomas Fiockton, Trafalgar-square, London, “Consumption of 
smoke."—Dated 18th October, 1856. 

This invention consists in the use or employment of hollow fire bars 
or pipes, made of wrought or cast iron, or other suitable material, and of 
any convenient shape or form. The smoke and gases from the green 
coal is made to pass into and through the heated fire bars or pipes, and 
from thence into the flue or flues.— Not proceeded with. 

2461. WILLIAM Parsons, Pratt-street, Lambeth, ‘‘ Generating and employ- 
ing steam in steam engines.”— Dated 20th October, 1856. 

According to this invention a boiler of a peculiar construction is em- 
ployed, so arranged that the products of combustion may be withdrawn 
by pumps actuated by the pistons of steam cylinders put in motion by 
steam generated in the steam boiler, and such products of combustion 
are by the pumps forced into the water contained in the boiler, and the 
steam having worked in the cylinders which actuate the pumps, is 
worked by expansion in the same or other steam cylinders,—Nct pro- 
ceeded with. 

2469. Srencer Sait, Soho, “ Furnaces.”—Dated 21st October, 1856. 

These improvements consist in the construction of a second or dipping 
bridge within the furnace, and in advance of the ordinary bridge, such 
new bridge being reversed, or so formed as to project the flame down- 
ward, and check it in its passage to the back of the furnace, The new 
bridge may be made of fire lumps, or in new boilers it may form part of 
the boiler, being in fact a water space or bridge. The inventor also 
introduces, in conjunction with the dipping bridge, a current of air 
behind the ordinary bridge, by means of lateral or other openings through 
the boiler setting, which permits the air to pass into a chamber or space 
formed behind the ordinary bridge ; and he gives an inclination to the 
chamber or the longitudinal opening therein, by which the current of 
air is projected at an angle of about 45° into the furnace or against the 
dipping bridge.— Not proceeded with, 

2470. WILLIAM Situ, Salisbury-street, Adelphi, ‘‘ Water level and pressure 
ns and lubricators,”—A communication.—Dated 2lst October, 
856. 

This invention relates to apparatus for correctly indicating variations 
of water levels in boilers and other vessels, for indicating the pressure of 
steam, water, or vacuum, and also for applying pressure for the purpose 
of lubricating working surfaces ; and it consists of a new and useful con- 
trivance, together with a novel construction and arrangement adapted 
in whole or in part, and in different modifications, to the construction 
of water gauges, to indicate the solid water level within vessels contain- 
ing water or other liquids, to vacuum gauges to indicate the amount of 
vacuum in condensers, to pressure indicators to indicate the pressure of 
steam or of other fluids, and of pressure lubricators wperated in con- 
nexion with or in correspondence to the pressure indicator, both 
together forming an apparatus which may be described as “a pressure 
indicator and lubricator.” Although other arrang of indi ‘8 

may be made upon the same principle, the form and mode of indication 
preferred and intended to be used is that of a dial indicator. A float 
moved, through its buoyancy, by the rise and fall of water or other fluid 
is operated in such a manner that it is caused to travel in a circle, or in 
the are of a circle, being attached by any suitable means to a centre 
point upon or around which it moves; by its movement a permanent 
magnet is operated, which in turn operates and controls the movement 
of the hand pointer or indicator, so that the latter corresponds in its 
positions with that of the magnet, and relatively through the magnet to 
that of the float moved by the water or other operating fluid; but 
instead of a circular dial upon which such indications are exhibited any 
other form may be used. It also consists, as part of the means of 
operating this apparatus, in the use and application of an air spring in 
connexion with a contrivance for instantly replenishing and ging 
the air within the spring chamber with that of the outer atmosphere, so 
that its elasticity can be maintained at its original standard, it being 
known that air condensed and long confined, more especially where it is 
in contact with water, loses some portion of its elasticity. And further- 
more it consists in so arranging the space in the air spring chamber as 
that the operating ball or float shall be caused to move through equal or 
nearly equal degrees of space, although the water or other operating 
fluid by which it is moved may rise through varying heights. The 
pressure indicator and lubricator is intended more particularly for 
attachment to steam engines and accompanying machinery, the pressuce 
from the boiler being applied to force the oil or lubricating material or 
matter, and deliver it under the control of the operator in suitable 
quantities at the point where the lubrication is required, while the 

panying indi indicates or may exhibit at one and the same 
time the amount of pressure under which the lubricatory material is 
delivered, as well as the amount of that exerted in working the engine 
itself. These several instruments, although varied in form to suit the 
particular purpose to which they are dedicated, consist alike of closed 
vessels suitable for bearing considerable pressure. 
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CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &¥c. 

2487. Joun CurisTiaAn Bremen, Fenchurch-street, London, ‘ Propellers.” — 
Dated 23rd October, 1856. 

This invention consists of constructing vertical lever propellers with 
compound leverage for propelling ships by steam, manual, or any other 
power, ‘These propellers are attached or slided through a groove of 
shafts, fixed or oscillating, or deviating to any degree. These shafts are 
supported between two frames. Outside of the one frame nearest to 
the ship's side there are small propeller wheels, fixed round the shafts, 
which are supported between another shaft together, with large lever 
wheels, each governs and assists one or two propeller wheels on one side, 
and on the other side they turn and come in gear round av axis with 
exactly the same number of cogs as the propeller wheels, Within the 
axis which is fixed on the ship's side runs the main shaft, by which the 
machinery is put into motion, 

2490. ALBERT DemERiT Bisnor, Woolwich, ‘‘ Apparatus for facilitating the 
finding and raising of vessels and submerged articles.”— Dated 23rd 
October, 1856. 

The patentee proposes, when sweeping the waters for, say a sunken 
vessel, to use a floating rod or wire which shall be kept to a given height 
from the bed of the sea or river, so as to be clear of stones and other 
matters, but sufficiently low to come in contact with, say, the mast of a 
ship, when drawn over the spot where it is located, and thus indicate the 
presence of the ship sought for, When the location of the ship is thus 
made known, he sinks chains at opposite extremities thereof, and pro- 
ceeds to gather up the chains, and draws them taut in order that they 
may grip the ship which they surround. But instead of osing a sliding 
ring, or other imperfect contrivance as heretofore (or drawing the chains 
together, he employs a novel apparatus which forms the second head of 
his invention, but which cannot be described without reference to the 
drawings, 

2503. Howarp Asuron Houpry, Bingley Hall Works, Birmingbam, ‘‘ Fur- 
niture for railway and other carriages, and which said improvements 
are also applicable as a means of finishing or ornamenting the tron parts 
of harness and other articles made of iron.”—Dated 24th Octuber, 1856. 

The object of thi invention is to coat, ornament, or finish the 
description of, and such like articles as are named above, by coating 
them with glass (either in one or more colours) conjointly or singly as 
may be deemed most desirable, 

2514. Thomas Browx, Fenchurch-steeet, London, “Capstans and wind- 
lasses.""—Dated 25th October, 1856. 

This invention has for its object improvements in capstans and wind- 
lasses. For these purposes the pawls are made suitable for holding at 
each end, they being each arranged to move on a central axis, and 
according as the pawls are placed for the time being, so will be the 
direction in which the barrel of the capstan will be allowed to turn, and 
when the paws are held in a central position, the capstan barrel will be 
free to rotate in either direction. The position in which the pawls are 
for the time being held is governed by a circular plate or ring, having 
eccentric or curved surfaces, one to each pawl, and the pawls have each 
projections or pins which rest against and are acted on by the eccentric 
and curved surfaces on the ring or plate, which is capable of movement 
80 as to place all the pawls to act by their corresponding ends, and also 
80 as to place and retain all the pawls in a central position, so that 
neither end of the pawls will act to stop the rotation of the body of the 
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capstan in either direction. The improvements in windlasses consist of 
applying to the flanch of a windlass barre) a lifter or instrument to lift 
the chain from the holding parts of the flanch, so as to admit of the 
chain running out without the barrel of the windlass being reversed in 
its action.— Not proceeded with. 
519, Tuomas ALLAN, Adelphi-terrace, Westminster, “‘ Permanent way of 
railways.”—Dated October 27th, 1856. 

This invention consists in constructing each line of rails in two parts, 
bolted together and united in such manner that the lengths of each half 
of the rail break joint with the lengths forming the corresponding half; 
that is, the end of one length and the end of that next to it meet and 
are united at or about the centre of the length of the corresponding half 
of the rail. Each separate length is rolled or cast with two flanges in 
the form of girders, one to rest upon or lie level with the ballast and 
form the sleeper, and the other to descend vertically into it. At the 
junction of the lengths of half rails the small ends of the girders, both 
laterally and vertically, are bolted to the corresponding half (to complete 
the rail) at the broadest and strongest part thereof in both directions. 
Lines of rails thus constructed present a firm and continuous bearing 
throughout, and form of themselves perfect fish-joints. It will be neces- 
sary at intervals to bolt the two lines together by means of tie-bars to 
ensure their parallelism. 

2520. James Fenton, Low Moor, near Bradford, Yorkshire, ‘‘ Signal appa- 

ratus for preventing accidents on railways.”— Dated 27th October, 18 

This invention consists in placing a supplementary signal or semaphore 

between the station signal and the distance signal, beyond the latter, or 
both. The supplementary signal is worked in connexion with, and by the 
same handle as either the station or the distance signal, and is used for 
indicating whether the one or other of these signals was set at the time 
the engine passed it, It stands only as high as the buffer beam of the 
engine, and is placed so near the rails, that when an arm is thrown out 
therefrom to danger, the engine cannot pass without breaking it down. 
The arm is secured in a socket, and may be readily replaced when 
broken at a small cost; or the arm may be jointed in such manner that, 
instead of being broken, a portion of it may be turned out of its trans- 
verse position, and thus indicate the passage of the engine. The signal 
post will be inexpensive, as no lamp is required, and a short wire 
attached to that of the station or distance signal will work the supple- 
mentary arm. The additional signal post when situated between the 
station and the distance signals should be placed as far inside the latter 
as to allow an ordinary train to be protected by the distance signal when 
the train is pulled up short of the station. A thin glass phial, contain- 
ing a coloured fluid, say white, or other similar contrivance may, if 
found necessary, be introduced into the end of the supplementary sema- 
phore, This would be broken when the engine struck it, and the fluid 
be spattered over the buffer beam, more certainly insuring the detection 
of the culpable engine driver. When the signals are set at caution, it is 
necessary that the supplementary signal post and arm should be so 
arranged that the engine and train will pass clear of them. 

2526, ADOLPHE Ernest RAGON, Bernard-strect, Russell-square, “ Apparatus 
for indicating and recording the speed of ships.”—A communication.— 
Dated 2sth October, 1556. 

In this invention a cylinder is used in which a piston works, this 
piston is exposed to the pressure produced by the resistance of the water 
as the ship passes through it. At the back of the piston is a spring, 
which becomes compressed to a greater or less degree by the resistance 
of the water; the position therefore of the piston in the cylinder 
depends on the speed at which the ship is travelling through the water. 
The piston is connected by a chain and rod passing by a tube into the 
ship. The motion of the piston is by suitable gearing communicated to 
an indicator or pointer, which constantly indicates the speed on a dial, 
and the speed of the ship is recorded by means of a pencil or marker, 
the point of which is in contact with a surface receiving regular motion 
by clock work, A line is thus marked on the travelling surface, and 
from the nature of this line the speed of the ship at any past time may 














be ascertained. 


Ciass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §c.  - 
2493. Joun DearnMaNn Dunnicuire and WALTER Dexter, Hyson Green, 
Nottingham, ‘* Warp machinery.”—Dated 23rd October, 1856. 

These improvements consist in causing the warp or guide bars of 
warp machinery, in addition to shogging or moving endways, as hereto- 
fore, to cause the guides or lapping instruments of one guide bar to pass 
between the guides or lapping instruments of another guide bar, so as 
for a time to reverse the positions of the guides, and from time to time 
to change the positions of the respective guide bars so that the guides or 
instruments of one bar may pass between different spaces (at one time 
than at another) of the other guide bar or bars, 

2497. Isaac BaiLey, Bradford, Yorkshire, ‘* Spinning wool, cotton, alpaca, 
mohair, and other fibrous materials.”— Dated 24th October, 1856. 

This invention relates to that class of machinery known as spinning 
or throstle frames, and consists in the adaptation to, and application of, 
apparatus and mechanism so situate and actuated that when the thread 
breaks, or has not sufficient tension, the onward progress of the roving 
towards the delivery rollers is stopped, and “ waste” prevented. And 
for this purpose the patentee uses and employs a lever turning upon a 
point or centre, on the upper side of which is a moveable weight, which 
acts in such a manner that when either end of the lever is elevated, the 
weight falls towards the other or lower end. The present invention 
constitutes improvements upon the invention for stopping o F 
the onward progress or supply of the roving in this class of machines 
which is described in the specification of a patent granted to Joseph 
Sharp Bailey and Isaac Bailey, on or about the 20th November, 1851. 

2522. Micuxn Doin, Lyons, France, “ Machinery for making lace or net.” 
—Dated 27th October, 1856. 

This invention relates to a novel arrangement of warp machinery, 
whereby the warp threads may be crossed to form any desired pattern 
by the aid of jacquard apparatus, and when so crossed secured by means 
of tie threads worked into chain stitches, As the operation of the 
machinery is such that the various crossings of the threads to produce 
different patterns is effected by one complete set of apparatus, whilst 
another set ef apparatus is used to secure them by knot or tie as quickly 

The invention cannot be described in detail with- 
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as they are produced, 
out reference to the drawings. 
2534. RicnaARD Ropinson, Eccles New-road, Vendlebury, La eashire, 
“Apparatus for sizeing, dressing, finishing, and polishing )arns or 
threads.”—Dated 20th October, 1856. 

This invention consists in the application of a revolving fan, -he cir- 
cumference of which is furnished with a number of bars of wood or 
metal. These bars are either plain or grooved, as circumstances may 
require, or are covered with a woven fabric, using by preference one 
that is of a piled or tufted description. The whole is covered with a 
case, except at one part, where the bars are brought into contact with 
the yarn during the process of finishing. The yarn being first sized, 
stiffened, or dressed in the usual manner, is placed in the machine, and 
being stretched and put in motion, it is brought into contact with the 
outside surfaces of the bars. The fan being made to revolve rapidly, 
friction is produced on the yarn, and at the same time a stream or blast 
of air from the fan is directed upon it. The process of finishing, polish- 
ing, and drying the yarn thus goes on simultaneously.— Not proceeded with. 

2536. Tuomas Garnett, Low Moor, Clitheroe, Lancashire, ‘‘ Manufacture 
of paste or size for sizeing, stiffening, or otherwise preparing cotton and 
linen yarns and woven fabries,”—Dated 29th October, 1856. 

This invention consists of using compounds or preparations of soda 
and magnesia, together or separate, combined with paste made of flour 
or starch, or animal size or glue, or gum, or of flour and starch with or 
without gum, and with or without animal size or glue, for the purpose 
of dressing cotton or linen warps, or cotton and linen warps, that they 
may be the better enabled to bear the friction of the reed in weaving, 
and also for the purpose of making the cloth of the proper weight, and 
also for the purpose of dressing, filling, and finishing bleached fabrics of 
cotton or linen, or cotton and linen,—Not proceeded with. 

2544. CHARLES DE Joneu, Lautenbach, near Guebwiller, France, ‘‘ An 


improved method of, and hinery and preparing silk, 








or, ig 

flax, and other fibrous substances.”— Dated 29th October, 1856. 
The raw silk is placed upon a travelling band or chain, consisting of a 
series of tlat plates or blocks of wood or other suitable material con- 





nected together by hinge joints so as to admit of their passing row 
rollers or pulleys, the endless travelling band or chain of blocks being 
actuated in any convenient manner. The silk is placed on this chain in 
such a manner that about one half of its length projects beyond the edge 
of the plates or blocks of which the chain is composed, and in order to 
support that portion of the silk which thus projects beyond the chain of 
blocks, an additional band of leather, cloth, gr some other flexible 
material is placed alongside the travelling chain of blocks, and travels at 
the same speed, so as to conduct the fibres into the machine. Above the 
travelling chain of blocks is another similar chain of blocks, which is 
made to travel at the same speed as the former, and the two faces of the 
blocks of the chains are kept closely pressed together, by means of 
weighted rollers or other convenient contrivances, the lower chain being 
supported by a series of horizontal rollers. The silk or other fibre, when 
carried into the machine between these endless chains, is tightly 
pinched between the blocks, and is firmly held there while passing 
through the machine, about one half of the mass of silk being allowed to 
protrude from the blocks. This projecting portion of the silk is then 
operated upon by a series of conical drums or cylinders, armed with 
cards or teeth, which will act upon and comb out the fibres. Several of 
these drums are employed with teeth of different gauge, the first drums 
having coarse teeth, and the next finer or closer teeth, and so on, until 
the last set of teeth is the finest of all; and in order that the silk may 
be more effectively combed, some of the combing drums rotate in oppo- 
site directions to the others. A brushing cylinder is placed at the end of 
the series of combing drums or cylinders for the purpose of brushing the 
silk out, and laying it horizontally on the second series of travelling 
holding blocks, which operate and are actuated in precisely the same 
manner as the former series. A similar arrangement of combing drums 
placed on the opposite side of the machine is then made to act upon the 
uncombed ends of the silk or other material, in the same manner as the 
former arrangement of combing drums has already operated upon the 
other ends; and when the mass of fibre has passed through the second 
series, all the fibres will be well combed, and those fibres which have been 
drawn out by the combing drums are removed therefrom by hand, and 
passed through the machine again until it is considered that all the 
serviceable fibres have been drawn out. 





Ciass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &c. 
2498. Grorar Witte, Bromley, Middlesex, ‘Treatment of grain in order to 
produce starch or spirit therefrom.”— Dated 24th October, 1856. 

This invention consists in first treating raw or unmalted grain in a 
separate vessel with water or steam, at such a temperature as will coagu- 
late the diastase in malted grain, or at any lower temperature; then 
reducing the temperature of the mass to the degree to which malted 
grain may be subjected. After which the mass treated as above is mixed 
with malted grain, and the processes of fermentation and distillation 
are carried on as at present performed. 

25°8. WILLIAM Berenson, Four Stones, near Hexham, Northumberland, 
“ Apparatus for drying grain, seeds, and other substances.”—Dated 25th 
October, 1856. 

According to this invention the heat or drying action is derived from 
steam, which is made to pass into a case or chamber of any desirable 
form, upon the surface of which chamber, or inside the same if it be of 
a cylindrical form, the substance to be dried is placed. According to 
one modification the substance to be dried is made to pass slowly along a 
channel or conduit, by the aid of hand rakes or any suitable arrangement 
of mechanism, and this channel is heated by a current of steam. Accord- 
ing to another arrangement a cylindrical apparatus may be employed, 
surrounded by a steam jacket, the substance to be dried being placed 
inside the cylinder, and made to pass over its internal surface by impart- 
ing a rotary or partially rotary motion to the drying cylinder. Or a hollow 
cone may be used with steam inside it, the grain being dryed by contact 
with the outer surface. 

2516. Joun Birkin, West Bridgeford, Nottingham, “ Dressing and cleaning 
wheat and other grain.”—Dated 27th October, 1856. 

The inventor constructs a revolving drum or cylinder supported by 
and working in bearings in a suitable framework, the said drum or 
cylinder being covered with flannel or other woollen fabric. There is a 
hopper with a pipe attached placed over the said drum or cylinder, into 
which the wheat or other grain to be dressed or cleaned is put under- 
neath the aforesaid drum or cylinder. And in contact with the flannel 
or woollen fabric he fixes a brush for the purpose of removing the seed 
of weeds or other extraneous matter. At or above the centre of the 
aforesaid revolving drum, and in contact with it, he places a brush 
revolving in the opposite direction to the nap of the flannel or woollen 
fabric, for the purpose of raising the nap. He also constructs suitable 
troughs covered with flannel or other woollen fabric into which the wheat 
or other grain falls, which imparts to it an improved appearance, and is 
thus conveyed away.—Not proceeded with. 

2560. Francis Cook Martruews, Great Driffield, Yorkshire, ‘‘ Manure.”— 
Dated 31st October, 1856. 

This invention consists in preparing the substance, Columbian guano, 
or an impure pyrophosphate of lime, by treating the same with sulphuric 
or muriatic acids so as to render it suitable for use as a manure, either 
alone or mixed with other substances, 

2569. James Coan SincuatR, Elgin, N.B., “Treating, preparing, and drying 
agricultural produce.”—Dated Ist November, 1856. 

This invention relates to the adaptation and use of the centrifugal 
drying apparatus technically known as the hydro-extractor for drying 
grain in the straw, as well as other produce of the farm, so as to insure 
the rapid drying and preparation of the grain and other vegetable pro- 
duce in readiness for stacking, storing, or the market. In treating corn, 
for example, in this way the sheaves as soon as they are reaped are con- 
veyed at once to the centrifugal apparatus, and the motion of such appa- 
ratus immediately removes and throws off the moisture, rendering the 
grain dry and fit for future treatment and use. The grain is deposited 
in the revolving chamber of the apparatus in such manner that the root 
or stubble ends are next to the outside of the arms whilst the tops or 
corn ends overlap each other so far in the middle as to keep the layers 
tolerably level, the damper samples being disposed at the parts nearest 
the extremities. The centrifugal apparatus may form a useful adjunct 
to a steam thrashing mill, so that when dried, the grain can be thrashed 
out atonce. When steam is at hand a jet can be conveyed into a per- 
forated chamber in the centre of the apparatus to aid in drying the 
grain, as well by the direct steam heat as by the aerial current which 
may thus be produced in contact with the grain, The aerial current 
too can be rendered dryer by causing it to flow over or in contact with 
layers of muriate of lime, or other matters, having a powerful affinity for 
moisture. By these means, and by using water-proof covers to protect 
the grain in transit from the drying machine to the stack-yard, and a 
temporary stage or canopy over the “steddle stack” building may safely 
proceed in the wettest weather. It is thus intended that grain of all 
kinds, beans, peas, and other farm pruduce may be satisfactorily pre- 
pared and dried without exposure in the field. 

2607. WILLIAM BLACKWELL, Settle, Yorkshire, ‘ Ploughs,’’—Dated 5th 
November, 1856. 

This invention consists in suspending by links beneath a frame or car- 
riage mounted on wheels, one, two, three, or more ploughs, in such man- 
ner that they can be simultaneously lifted by a lever out of and clear of 
the earth, while removing the whole from one course of furrows to com- 
mence another, or to a separate field or to a distant part in the same 
field. The whole is supported on wheels which are mounted in forks and 
are capable of being swivelled partly round in any required direction, by 
means of a lever fixed on the top of one of the forked supports for the 
wheels, All the wheels and forks are so connected together by levers 
and connecting rods that, by moving a hand lever, they are made to turn 
simultaneously in the required direction when it is desired to run the 
ploughs more into the land, or vice versa, When the desired angle has 
been given to the wheels the lever may be fixed by a screw. The moving 
of the wheels is likewise made to assist in turning the ploughs at lands- 
end. The wheels may be made to swivel all in one direction, or the front 
and hind wheel or wheels may be made to turn in directions contrary 
to each other by a slight modification of the above arrangements. The 
wheel or wheels which run in the furrows are of such a size as to keep 
the whole implement level, or nearly so, when at work. The draught 
chains may be applied directly to the beams of the ploughs, or partly to 





the carriage and ploughs, so as to divide the draught between them. The 
shares and mould boards are made in a piece, either by hammering of 
casting, and are securely fixed to the beams at top. In the improved 
ploughs the side and sole plates are dispensed with.—WNot proceeded with. 





Crass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ces 
ments, Glass, Paint, House Fittings, Warming, Ventilating, &c. 
2502. WiLLtAM MILLS, Congreve-street, Birmingham, “Apparatus for 
— or removing the soot from chimneys.”—Dated 24th October, 

ww. 

The inventor provides himself with a vertical shaft and a socket from 
six to twelve inches long, fitted with a pulley at the top, and a hollow at 
the bottom for the insertion of the cane or other handle, and about mid. 
way on this vertical shaft he secures a metallic plate, which would be 
best formed from wrought iron, and to this piece one, two, or more 
metallic plates, corrugated or otherwise, are secured by hinge joints and 
spring or springs if necessary, and on the outside of the plate or plates 
thus described he attaches cords which work over the pulley or pulleys 
at the top, and which cords may be brought down through a hole or holes 
in the cross plate close to the handle by the side of which it descends, 
and by the aid of the cord or cords when the apparatus is pushed up to 
the top of the chimney the user may raise the flap or flaps into a 
horizontal position which, when thus expanded, will fill up the volume of 
the chimney. Thus it is evident that by pulling the apparatus down it 
cannot fail of scraping off the whole of the soot that has deposited itself 
on or about the walls of the flue in which the machine may be operating, 
— Not proceeded with. 

2504. Louis AvausTe Manor, Rue de l’Echiquier, Paris, ‘A self-acting 
door-spring.”-— Dated 24th October, 1856. 

This invention consists in an improved construction of door-spring 
which closes the door to which it is applied in any position, except when 
the door is opened its full width, where it will remain without any 
weight being placed against it. The spring cannot well be described 
without reference to the drawings. 

2509. CHARLES JAMES FARRINGTON and WILLIAM ComEER, Hampstead, Mid- 
dlesex, ‘‘ Apparatus for giving alarm in case of attempted burglaries.”— 
Dated 25th October, 1856. 

A series of rods or bars, each having a tendency to be borne by spring 
or other means in one direction, except when held back in the opposite 
direction by catches provided for the purpose, acting against a suitable 
stop, are applied to the interior of the door or other place to be guarded. 
There is also a frame or plate capable when pressed of acting upon and 
releasing the bars from their stops, and thereby permit them to slide 
endwise by their springs or other means. The object of this plate or 
frame is, that supposing a centre bit or other instrument for making a 
hole and thereby effecting an entrance be employed, so soon as such 
instrument presses upon the plate or frame, it will, by pressing against 
it, release one or more of the bars, which will then slide as explained 
endwise, and by coming in contact with a releaser, set the alarum in 
motion; or it may release a hammer or other instrument for exploding 
a suitable exploding compound, or cause the discharge of a fire-arm to 
give the required alarm. Also the improvements apply to the applica- 
tion of means to the key-hole of a door or other place, in such manner 
that when a key or other instrument is introduced thereto after such 
means are applied, a pin or bolt will act to cause the releasing of con- 
necting means to the alarum used. Also to the application of such 
releasing means to windows and other places, capable when touched by 
the opening of the window or other place or otherwise of releasing the 
connexions to, and thereby sounding alarums.— Not proceeded with. 

2515. Bexsamin Ferry, Trinity-place, Charing-cross, ‘ Producing orna- 
mental plastering or stucco work.”—Dated 27th October, 1856 

This invention consists in so performing such work that indented or 
impressed ornamental patternsare obtained on the surfaces as the plaster- 
ing proceeds, and whilst the materials are still sufficiently plastic to 
admit of the desired impressions or indents being made. For this pur- 
pose ornamental pattern plates are formed with the pattern cut through 
them, similar to stencil plates, but sufficiently strong to admit of their 
being pressed into the finishing coating of plaster, such plates being of a 
thickness depending on the depth of the desired impression, and the 
edges of the pattern are inclined so as not only to enter more freely into 
the plaster, but also that the impressing plates or surfaces may deliver 
or come away from the impressions produced without injury to the 
impressions. 

2524. Witt1AM Bropit, Belhaven, “ Roofing tiles."—Dated 27th October, 
1856. 

In making roofing tiles according to this improved system, the clay or 

other plastic material is suitably prepared in a pug mill or other appa- 

ratus, from which it is made to exude through a die of a horse shoe 
form. ‘The issuing horse shoe shaped stream of clay is cut into lengths 
by any suitable apparatus, such as is used in drain tile machines, the 
lengths so cut forming blanks to be subsequently moulded into the 
finished roofing tile. The finishing operation is effected by means of a 
frame arranged to turn or swivel upon a vertical axis, and fitted with 
two mould plates at diametrically opposite points. An attendant stands 
at each side of the frame, the first of whom receives a blank, and laying 
it upon the mould plate in front of him, causes it to assume the requisite 
form. ‘The frame is then turned half round, which transfers the tile to 
the position occupied by the second attendant, who removes the tile by 
means of a lifter or hoose which he places on the top of the tile, the 
mould plate being then turned upon joints upon which it is carried in 
the frame so as to invert the tile upon the lifter. The second attendant 
transfers the tile by means of the lifter to the drying shelves, and at 
each half turn of the frame, a mould from which the tile has been 
removed is brought round to the first attendant. According to another 
modification a single mould plate is used, such plate being jointed upon 

a stationary frame whilst the tile is put on and taken off it by a single 

attendant. Roofing tiles formed in this way are of a quality superior to 

those made by hand, as the material is well compressed in the formation 
of the blank, and the tile is thereby rendered more impervious to mois- 


ture. 





CLass 6.—FIRE-ARMS.—None. 


Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, Sc. 

2506. CHartes Auctaume, Paris, “Improvements in musical organs, both 
sedentary and portable””—Dated 24th October, 1856. 

This invention cannot be described without reference to the drawings. 

Not proceeded with. 

2513. Henry Forrar Osman, Essex-strect, Strand, “Contrivance for dis- 
tending the skirts of ladies’ dresses and preserving the required form and 
shape thereof.”—A communication.—Dated 25th October, 1556. 

This invention consists in so adapting the upper ends of three or more 
strips of spring steel of suitable width, length, and thickness, and bent as 
required, that when drawn into the waist the pressure there will cause 
their lower or pending portions to spring proportionally off, and to 
carry with them a light flexible frame work of any desired shape. 

2518, Jonn Forprep, Islington, “ Improvements in lamps in apparatuses con- 
nected therewith, and in manufacturing certain liquids for the production of 
light.”—Partly a communication.—Dated 27th October, 1856, 

"The object of the present invention is to introduce into public use a 
peculiar description of lamps and a compound fluid. There are many 
inconveniences attending the use of oily and fatty bodies in whatsoever 
form of lamp they are consumed, which are entirely obviated by the 
adoption of the lamp and fiuids about to be described, The inventor 
has found that taking methylated spirit for a base certain useful combi- 
nations with other hydro-carbons may be prepared and used for the pro- 
duction of artificial light. The inventor constructs lamps specially for 
burning the above with a reservoir for the fluid which he causes to 
rise to the desired height by wicksof the peculiar construction hereafter 
described. When the spirit rises to the top of the wick .it vapourises or 
gives off vapour in the first instance by heat conveyed to and round the 
burner from a separate agent, but, after the vapour has been ignited, the 
heat from the burner suffices to keep off the vapourisation. The vapour 
issues through orifices or apertures in the burner, the neck of which is so 
arranged as to allow of the vapour being admitted to, or cut off there- 
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from, by turning or moving a button or other like contrivance. The sizc 
and number of apertures in the burner regulate the amount of light. In 
or on the reservoirs he indicates the height to which they should be 
filled in order to guard against accidents from over filling. The inventor 
prepares the combustible fluids which he employs by bining methy- 
lated spirit with spirit of turpentine, or methylated spirit with rectified 
coal naphtha. He also combines methylated spirit with the volatile hydro- 
carbons ot d in the distillation of schist, boghead coal, Trinidad pitch 
or tar, Rangoon tar, or any other of the natural bitumens, solid or liquid. 
And for the purpose of causing a combination of the above, he either 
adds asmall portion of camphor, or he causes them to combine by distil- 
lation assisted by lime and potash. The wicks for these lamps are prepared 
from cotton, asbestos, pumice stone, spun glass, alone, or a combination 
of anytwo or more of them. He prepares the wicks for use in the lamp 
by previously encasing them in any thin metallic or other suitable cover- 
ing.— Not with, 

2521. Pariirr Scuarer, and Freprrick Scuarer, Brewer-street, London, 
“ Handle for desks, deed, and despatch boxes, bass, furniture, &c,.”—Dated 
27th October, 1856. 

The object of this invention is to manufacture a handle which, when 
released, shall be flush with the surface of the article to which it is 
applied. The handle is formed of leather, or other like suitable material, 
and lies in a case, recess, or hollow made for its reception, of such 
depth as that when the handle is at rest, it shall be flush with the sides 
of the case or recess, ‘The two ends of the handle work through a groove 
or slot at each end of the case, and are stopped from advancing beyond a 
certain distance. To each end, or along the length of the handle is 
fitted a spring, or springs, or not, as may be found necessary. To use 
the handle it is seized by the finger and thumb about the centre, and 
drawn out, when a firm hold for the hand will be presented. On the 
hand being withdrawn, if the handle is fitted with springs, they will 
draw it down into its recess or case, and where no springs are employed, 
slight pressure with the finger or hand will force it into the recess, and 
make it lie flush with the sides thereof.— Not proceeded with. 

2531. Samvet RussExt, Sheffield, “Manufacture of teapot-handles, knobs, 
door plates, finger plates, razor scales, and knife handles. —Dated 25th 
October, 1856. 

This invention consists principally in combining horn with mother o’ 
pearl, ivory, silver, or other metal or material in the manufacture of tea 
pot handles, knobs, door plates, finger plates, razor scales, and knile 
handles. The horn may be moulded into any desired shape, and after- 
wards studded with ornamental work of mother-o’-pearl, ivory, silver, 
or other metal or material, which may be pressed into it in the form of 
leaves or other approved design. Another part of the invention consists 
in an improved mode of connecting handles made of the above combined 
materials to tea-pots, which may be effected by screwing metal ferruks 
on to each end of the said handle, and afterwards soldering the said 
ferrules to the tea-pot. The horn will be found a powerful non-con- 
ductor of heat, and therefore well adapted for the handles of tea and 
coffee pots. The horn may be made of any desired colour. 

2543. Wittram Korxer, Hackney, “Clasp-board to hold documents for 
reference.” —Dated 29th October, "1856. 

This invention consists in a novel application ef a common band or 
string of india-rubber or other suitable material to bundles of com- 
mercial and other professional papers, either standing on desks or 
hanging in files for reference, whereby they are held together unattended 
in the operation by the trouble arising from the old plan of encircling 
them entirely with the band ; for in this invention the tie is made to press 
only over the papers. 

2548. Davip H. Wuuirrrmorr, Worcester, Massachusetts, United States, 
“ Machine for paring, slicing, and coring fruit or vegetables.”—Dated 29th 
October, 1856, 

This invention cannot be described without reference to the drawings. 











Crass 8.—GAS. 


Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, §c. 

2600. WiLu1AM Epwarp Newton, Chancery-lane, London, “‘ Machinery for 
riming and tapping gas fittings. ”--A communication.—Dated © 4th 
November, 1866. 

This invention consists in the employment of a tool holder provided 
with bits or tools, and capable of being turned upon an axis in jaws 
upon the end of the revolving spindle which carries it, the axis of rota- 
tion of the tool holder being at right angles to the axis of revolution of 
the spindle, so that any one of the tools may be brought into line with 
the spindle, and made to revolve therewith. In combination with the 
above, the inventor makes use of a rotary chuck or damp for holding 
the fittings, the whole being so arranged that the various riming tools 
and taps may be brought to bear as required upon the fittings without 
removing either the tools or the fittings from the lathe. 





Ciass 9.—ELECTRICITY. 
Inciuding Electrical, Magnetical, and Electro- Magnetical Apparatus, 


Electric Telegraphs, Galvanic Batteries, &e. 
2547. Joun Tuomas Way, Welbeck-street, London, “Obtaining light by 
electricity.” —Dated 2 29th October, 18 5G 





This invention consists in the use for one of the electrodes of a sub- 
stance such as mercury, which is caused to flow through an orifice or 
orifices on to a point or points of steel or other material. The mercury 
is in connexion with one of the poles of the battery, and the points are 
in connexion with the other pole of the battery, and they are so 
arranged that the distance between them and the orifices from which the 
mercury escapes can be adjusted so as to bring the points to the level at 
which the streams of mercury break into drops. In place of using 
points of steel or other material for the lower electrode, a regulated sur- 
face of mercury may be employed if desired, and the apparatus may be 
surrounded by a glass to prevent the escape of mercurial fumes; means 
also may be provided for raising the mercury from the lower receiver 
into which it falls from the orifices, to the upper receiver or cistern 
which supplies the jets. 





Cass 10.—MISCELLANEOUS 
Including all Patents not found under the preceding heads. 
2426. Peter Armanp le Comte de FonTarnrmMorgav, 
brandies and other alcoholic products.” 
October, 1856. 

This invention consists in purifying brandy and other alcoholic pro- 
ducts by the following processes. In the first process the ingredients 
employed consist of alcohol of impure flavour, twenty-two gallons; 
chloride of lime (according to the impurity of the flavour to be de- 
stroyed), 6} to 13 drachms (apothecaries’ weight); hydrate of lime 
(quicklime in powder), 24 1b. (avoirdupois weight); animal black (free 
(from animal oil) reduced to powder, about 2} 1b. (avoirdupois weight) 
The above chemical agents are introduced successively into the alcohol, 
which is shaken well at each addition. The mixture is allowed to rest 
for twenty-four hours, after which the clear liquid is drawn off, and has 
added to it three and a-quarter ounces (apothecaries’ weight) of tartaric 
acid in powder. The patentee then agitates the liquid, and distils in a 
water bath. The object of adding the tartaric acid is to precipitate the 
lime held in solution by the alcohol, and to improve its flavour. The 
acid renders the liquid cloudy, and forms a slight deposit of tartrate of 
lime. Should it be thought desirable to dispense with the distilling 
operation, the alcohol may be decanted after twenty-four hours’ rest fol- 
lowing the addition of the tartaric acid. The alcohol treated in either 
way is entirely deprived of bad flavour. But if brandy of the first 
quality is required, it is necessary to subject it to the second operation by 
which the distillation is rendered unnecessary. The alcohol may be em- 
ployed after the first drawing off, the object of which is to separate the 
deposits of lime and animal black. In the second process vinous fer- 
mentation is produced by the following means:—The patentee takes 
Grecian or Spanish barrel raisins, about 1 cwt. (avoirdupois) ; Malaga 
case raisins, 22 Ib. (avoirdupois); with about 1} Ib. (avoirdupois) of 
tartaric acid dissolved in about 66 gallons of tepid water, the temperature 
being from 68° to 7 7 ne and places them in a vessel to ferment. 
When the fi 1 which may be known by the “ head,” 
he introduces gradually = the bottom of the vessel the following mix- 
ture, for the purpose of increasing the specifie gravity of the alcohol :— 
Water heated to about 122° Fahrenheit, about 12 to 24 gallons, crude 


Paris, “ Purifying 
—A communication.—Dated 17th 








cane sugar, 4} Ib. (avoirdupois); tartaric acid in powder, 4 to 8 oz. 
(apothecaries’ weight); purified alcohol, produced by the first process, 
about 12 to 24 gallons, according to the quantity desired. This mixture 
should be introduced with much care, so as not to interrupt the fermen- 
tation. For this purpose a small reservoir is placed above and near the 
side of the fermenting vessel, which reservoir communicates, by a small 
tube provided with a stop-cock, with the centre of the bottom of the 
fermenting vessel. When the mixture of the above ingredients is pro- 
perly effected the stop-cock, is slightly opened, to allow a small stream of 
the liquid to enter the bottom of the vessel. When this operation is 
finished the clear liquor is drawn off from below, and distilled in the 
water bath. 
2429. WittiaM Grrrrey, thei 
wood.” — Dated 17th October, 1856. 
This invention relates to an arrangement of traversing circular saw 
for cross cutting timber with rapidity and accuracy, as well as to a con- 
trivance of a saw table or bench for insuring accuracy of cut. The 
driving connections for the traversing circular saw are wholly of the 
belt pulley kind. An endless belt from the main driving pulley or drum 
passes round a small guide or directing pulley running in stationary 
bearings upon the fixed frame of the saw, at such a distance off as to 
allow of the required traverse between the two pulleys of the saw and its 
particular connexions, The endless driving belt passes directly in a 
horizontal direction, and its upper length or portion passes beneath a 
small guide pulley, thence up and over a pulley on the circular saw 
spindle, and finally down and beneath another guide pulley on the other 
side of the saw spindle. From this point, of course, it passes over the 
end guide pulley already mentioned. The circular saw spindle, together 
with the two guide pulleys, one on each side of it, are all carried upon a 
traversing saddle piece set upon a planed bed frame, and arranged like 
the slide rest of a lathe, This slide is fitted up with a handle, or with a 
screw, or other traverse apparatus for giving the necessary traverse 
movement to the saw. This movement is, of course, in the line of the 
driving belt, and the two under sides of the guide pulleys on the saw 
slide, and the upper side of the end guide pulley, being all in the saw 
horizontal line, it follows that the saw may be traversed back and for- 
ward from end to end of its bed, to bring it into and take it out of cut, 
without interfering with its legitimate sawing action, as the tension of 
the endless driving belt is always the same. Instead of this belt pulley 
arrangement an endless cord may be used, with merely a single pulley on 
the saw spindle. Instead of passing the cord over the set of three 
pulleys, as before-described in reference to the belt plan, the endless 
cord merely passes once round the saw spindle, just as is done in a bow 
drill. The sawing table, as fitted up for a stationary circular saw, has 
upon it a horizontal slide piece set in a recess running in a line parallel 
with the saw's dise. The further end of this slide has a graduated ledge 
piece upon it, set accurately square, so that when the operator has to 
saw a board, he presses one square end against this ledge, and the slide is 
then traversed forward to bring the wood into cut in an accurately 
straight line. A counterweicht is attached to the end of the slide, so 
that when the operator relieves the slide from forward pressure it returns 
to its original position in readiness for the succeeding cut. It will be 
obvious to the practical man that sawing apparatus of this kind may be 
employed for various branches of the wood maker's pursuits. 


“ Apparatus for sawing or cutting 
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2430. Jon McDowatt, Johnstone, Renfrewshire, “ Sawing or cut‘ing wood.” 
—Dated 17th October, 1856. ? 

This invention relates both to plain straight cut sawing, and to differ- 
ential sawing for curved work, such as ship's timbers. As regards straight 
cutting, the apparatus employed according to this invention consists of a 
contrivance whereby a series of saw frames may be simultancously 
worked from one single prime mover, whilst provision is made for the 
occasional disconnection of any one frame without disturbing the action 
of the rest. Under one modification this arrangement consists of a 
simple direct action steam engine, the cylinder of which is set up verti- 
cally upon a base frame, whilst the piston’s connecting rod passes 
upwards to actuate an overhead crank, on one end of a horizontal shaft, 
which is carried in bearings in the top of a vertical frame of a kind not 
unlike that which is usually adopted in common direct action stationary 
engines. This crank shaft carries pulleys or wheels for driving any 
other movement which may be required. The piston rod elutch forming 
the main connecting-rod joint also serves for receiving the lower end of 
another connecting rod arrangement, which passes upwards to a lever 
set on a rocking shatt carried in bearings in the framing at a lower level 
than that of the crank shaft. The link which connects the clutch of the 
piston rod with the rocking shaft may be disconnected by different 
mechanical means, 80 as to leave the saw-gate or moving frame at rest, 
whilst the engine department continues to move like an ordinary steam 
engine ; but in order to effect the stopping of the action of the saw-gate 
without stopping the engine a contrivance of a second rocking shaft is 
introduced. On the end of this shaft there is a slotted lever, with a stud 
nut worked by a screw, so that the link which connects this stud with 
the first rocking shaft may be drawn towards the centre of the second 
rocking shaft, thus leaving the swinging frame at rest. This may be 
effected in various ways, as by a handle, or hand wheel at the end of a 
serew operated upon by hand, or by two bevel wheels, one upon the end 
of the screw, and the otber at a right angle to it on the rocking shaft 
immediately behind the lever, On the boss of this last bevel wheel there 
are three pulleys close to one another, the central one being fixed to the 
boss, and the other two loose; and on the boss of the overhead crank 
there are two grooves forming pulleys from which the three pulleys on 
the rocking shaft receive motion from two bands, one of them being 
crossed and the other open. It will thus be obvious that by shifting the 
bands alternately on to the last pulley the screw-nut will be drawn to the 
end of the lever or brought back to the centre of the rocking shaft, thus 
bringing the sawgate gradually into or out of motion, without interfering 
with the action of the steam engine or other prime mover. A third 
rocking shaft may be carried along the front of any number of saw 
frames, having a lever or arm at each frame connecting the screw to a 
shifting lever by a small link, and thus throwing out any one or 
all of the frames whilst the motion of this third rocking shaft 
is still going on, Of course the motion is still given to this 
rocking shaft by direct steam action or by their moving power 
through the actuating rod as_ before. In cutting curved 
forms according to this invention the wood to be acted upon is clamped 
at each end, between holders carried by a species of slide rest arrange- 
ment, each end having its own slide, and both being carried upon a 
traversing table and strong foundation bed like those of an iron planing 
machine. The table has a longitudinal traverse movement in the 
direction of the length of the timber to be cut, and the two slides upon 
it have a simultaneous traverse at right angles to the motion of the 
table. This is effected by a longitudinal shaft running along the whole 
length of the table, having two pinions upon it, one on each end, so that 
when one slide is pressed it carries the other along with it, having a 
toothed rack on each side. These pinions are carried round by the 
shaft, and may be shifted to suitable distances from one another, as may 
be required, by a groove or feather in the shaft. The drawing of the 
form to which the wood is to be cutis prepared with ordinates or 
transverse measuring lines (on a template table which is a fixture upon 
the lower bed plate) at regular distances asunder. When a proper piece 
of wood has been duly clamped down on the machine, the operator 
measures off the curvature indicated by the drawing through the agency 
of these ordinates, and then transfers the guide thus obtained to the tem- 
plate table. Thisis done by a set with a holding bolt in each of the 
corresponding grooves of the table, at the same distance from a base 
line as is exhibited by each ordinate upon the drawing. When all the 
ordinates have thus got their set pieces adjusted, a piece of thin metal or 
steel plate is threaded, as it were, along the grooves of the holding sets, 
being curved from one to the other, so as to reproduce the exact curve of 
the drawing. The combined slide rest carrying the wood is connected 
with this curved bar or pattern guide, having an arm with a notch upon 
it clipping over the curved bar, so that, as the supporting table traverses 
along, the wood is compelled to traverse laterally in strict accordance 
with the pattern curve. Hence, asthe saw works in its cut, the exact 
bend in one direction is sawn out in the wood. For the curve in the other 
direction a second pattern guide or matrix is necessary. The saw 
carried by a suitable frame, and actuated by a crank or other movement, 
has its frame attached to a seg ] bearing on the framing, in such a 
manner that it can be angled in any desirable way. The pattern guide, 
by which this angling is effected, is made in a manner similar to that in 

















which the other guide is produced, and it is fixed by knees to the long 
sliding bed, a proper connexion being kept up between the guide surface 
and the swinging movement of the saw, which swinging movement is struck 
from the bottom, inner corner, or angle of the wood, or that corner 
nearest to the saw. As the sawing action proceeds the two guides 
working simultaneously thus produce whatever form may be predeter- 
mined, one curve being defiff€d by the shift of the wood itself, and the 
other by the angling of the saw frame. The set bolts of the template 
table are so arranged that their actual holding surfaces can swivel to 
suit the bend of the template bar, 





2433. Tuomas Freperick Henxtey, Bromley, Middlesex, “ The employment 
of certain substances not hitherto made use of for the production of 
alcoholic spirits, and for the manufacturing of the same, the refuse mate- 
rial being applicable as a food for cattle.”—Dated 17th October, 1356, 

The substances which the inventor employs for the production of 
alcoholic spirits are the various descriptions of alge-fuci, or weeds of 
the sea coasts, commonly called sea wrack, kelp weed, Irish moss, and 
other plants of these descriptions.— Not proceeded with. 


2439. Freperick Artitur MAGNaAy, Taverham Mills, Norwich, and Rauri 
Rapveuirre Witrrenkap, Royal George Mills, Saddleworth, * Damping 
paper for printing.”—Dated 17th October, 1856, 

According to one part of this invention a series of felts or felted 
fabrics are employed. The dry paper (several sheets together) is piled 
between the felts which are moistened or saturated with water, by which 
a pile is produced consisting alternately of wet felt and paper. On the 
upper layer of felt a board and weight or pressure is applied, by which 
means the paper will be damped. Although various deseriptions of felts 
or felted fabrics may be used, it is preferred to employ one woven for 
the purpose, consisting of a warp, the yarns of which are each com- 
posed of a woollen and cotton yarn twisted together, the fabric being shot 
by woollen weft. Or in place of the above means an endless felt or 
felted tabric may be caused to move on rollers, the lower roller being 
immersed in a trough of water, so that the endless fabric in its move- 
ment may bring up a quantity of water. The paper (in quires or other 
number of sheets in the opened state) is fed on to the upper surface of 
the felt or felted fabric, and is by it carried between two pressing rollers, 
the upper one being of wire work similar to a dandy roll used by paper 
makers; by thus pressing the paper with the wet endless felt or felted 
fabric between rollers the paper is damped. 








2442. Rorert Hannan Coutyver, Park-road, 
ing paper.”— Dated 18th October, 1856 

In general, the materials used for making paper consist of filaceous 
substances belonging to, or drawn from, the vegetable kingdom, especially 
the textile fibres of hemp, flax, and cotton, and all those which have 
been used for the making of ropes, threads, and other vegetable fabrics 
which, after long use, have become waste and are called To all or 
any of these substances the patentee adds the fibrous portion of the 
beet root (genus reta) or of mangold worzel. These are formed of 
cellulous matter, which has the filaceous form so that its fibres are 
sufficiently long and pliant that they may interlace, and form that kind 
of felt which constitutes the sheet of paper, 

2444. Isapork Detcamnnrr, Paris, “ Machines for composing and distri- 
buting type.”—Dated Is th October, 1856. 

This invention cannot be described without reference to the drawings. 
The patentee claims, Firstly, the mode described for furnishing the 
composing machine with a larger quantity of type. Secondly, the me- 
chanical arrangement by which the types are caused to fall into their 
respective grooves on the incline plane, Thirdly, the mode of holding 
the types in order to let them fall in the required position in the grooves, 
Fourthly, the modes described for causing the types on escaping from 
the grooves of the inclined plane to arrange themselves successively close 
against one another in the Fifthly, rendering the cross- 
bar U moveable. the greater height at which the key-board is 
placed in order of allowing the compositor having a better control over 
the regular working of the machine, Seventhly, the arrangement of 
the machine for distributing type. 

2451. Sir Francis Cuartrs KNow rs, 
“Improvements in the manfacture of irc 
of fuel used therein,”’—Dated 18th Octol 

This invention consists of three parts. 
more economical method of preparing fuel, 
tan, peat, or coal; the said fuel to-be used, 
in the manufacture of iron. 


Regent’s-park, ‘* Manufactur- 








guide canal. 
Sixthly, 


Baronet, Lovel Hill, Berkshire, 
rand stecl, and in the preparation 
ISS6 
First, in an improved and 
whether from wood, spent 
or admitting of being used, 
For this purpose kilns, ovens, or retorts 
are constructed of considerable size, capable of containing a large quan- 
tity of the raw material to be employed, and admitting of being closed 
up after being charged. These kilns, ovens, or retorts may be conve- 
niently constructed of fire-brick in the usual way. The inventor is not 
confined to any particular form or material ; but the form must be such 
as to admit of a pipe or pipes, flue or flues, for the introduction of the 
heated gases to be presently described, and of other pipes or flues for 
the exit of the various liquid products of the consequent dry distillation, 
and of the gases which will thereby be evolved, and for the proper col- 
lection of the same by passing them through such hydraulic and other 
pipes as are used in gas works, or some convenient modification thereof, 
and for their subsequent cooling, condensation, purification (if required) 
and collection in appropriate vessels, receptacles, and gasometers res- 
pectively. To the pipes, both of entrance and of exit, are adapted cocks 
or taps whereby the current of the gases and other products may be’ cut 
off or diverted at pleasure while the charcoal or the coke is cooling, or 
being discharged, or otherwise, and a series of kilns, ovens, or retorts 
are employed as usual, so that some may be in work while others are 
out. ‘The kilns, ovens, or retorts, being thus constructed and charged 
with the raw material, and the entrance pipes or flues and the exit also 
being open, the patentee introduces through the former the heated gases 
collected from the top of the blast furnace by any of the modes in use, 
and at which gases issue ata heatof about 1800 Fahrenheit, and the 
current of these gases is allowed to pass through the kilns, ovens, or 
retorts moderately at first, until the fuel is dried, afterwards in full 
force, and thence into and through the hydraulic pipes to the reservoirs, 
purifiers, condensers, and gasometers. The said furnace gases being in- 
capable of supporting any combustion, act merely by their heat in pro- 
ducing the requisite dry distillation, and pass away afterwards mixed with 
the gases cooled during the operation, but, after being cooled, purified (if 
need be) and collected in gasometers, they form a fuel of great power, 
applicable in all the subsequent stages of manufacture, and dispensing 
entirely with the further use of cox The second part of this invention 
consists of a kiln or a furnace for the conversion of cast iron into 
malleable iron or steel. This is constructed of firebrick or other re- 
fractory materials, and it may be cylindrical, square, prismatic, or of 
a truncated, conical, or pyramidal form, It is furnished with a tap hole 
like other furnaces, but the essence of this part of the invention is the 
adaptation of pipe s in the interior of the furnace or kiln which, com- 
mencing at the top thereof, descend nearly to the bottom, where they 
are open so as to admit of the metal rising within them when the fur- 
nace is filled with it in its hot and liquid state. These pipes are to be 
made of good fireclay, or some very refractory material, and to their tops 
are to be fitted closely the blast pipes of the blowing engine. When it 
is desired to refine or convert the metal, the metal is first let into the 
kiln or furnace as hot as possible, and this rising to the same level in 
the pipes and in the furnace, the blast of adequate pressure is turned on 
and the same is forced through the surface of the metal downwards, 
which is refined thereby in the usual way to any required degree, 
whether for steel or for iron according to the time of the operation. 
The third part of the invention consists in the blowing or forcing of 
pure hydrogen gas, or of carburetted hydrogen gas, either pure or 
mixed as before described, with the blast furnace gases, and purified into 
the melted metal in any direction whatever, so that the metal and the 
gas may be thoroughly agitated together. The effect is to purify the 
metal from sulphur and phosphorus; and further, in the of the 
carburetted gases to give carbon to the metal, in case, in the making of 
steel, the previous operation of decarbonisation should have been car- 
ried too far for the particular quality of steel sought to be produced 
2459. See Class 4. 
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2460. Antony Logimizr, Bedford-square East, Commercial-road, “Re- 


working vulcanised india-rubber.”—Dated 20th October, 1566, 

This invention consists in preparing the pieces or waste of vulcanised 
india-rubber by crushing the same between pressing rollers, then sub- 
jecting it to a considerable degree of heat, and whilst so heated causing 
it to be stirred, by which means the mass is progressively brought inte 
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a fluid state. The mass is then allowed to oteed; but st before i is Fe 
cold a solvent of india-rubber is added, by which an india-rubber cement 
is produced, which may be used for spreading on fabrics and surfaces for | 
the purposes of rendering the same water and airproof. 

Witt Cray, Live 1, and Jostan Harris, Dolgelly, Merioneth- | | 

ae ‘ Manufacture of tii gem steel.” —Dated 20th October, 1356. 

These impr ts in the fe eof iron and steel relate to 
the conversion of the crude metal (while in a molten state) by means of 
a current or currents of air, which air is caused to pass over or through | 
the metal, and effect the change desired. In order to enable the work- | 
man to watch the progress of the operation, and yet at the same time | 
make the chamber or furnace in which the process is conducted airtight, 
the patentees construct the furnace in a manner that admits of a portion | 
of the molten metal contained in the hearth being presented to view | 
and exposed to the atmosphere, and dipping into this hearth is a portion 
of the furnace wall, which, when a charge of molten metal is run into | 
the hearth, will form with the metal an airtight joint after the plan of 
what is known as an hydraulic joint. The furnace may, when desired, 
have a second hearth at a higher level to receive the pig iron which is 
to be melted and operated upon. The waste heat from the lower hearth 
will then be utilised, for with little or no additional fuel the metal is 
rendered fit for transference to the lower or first hearth. A current of 
air is drawn through the furnace or converting chamber by means of a fan 
orjother exhaust apparatus, and the \air may either be caused to pass 
through the molten metal, or travel rapidly over its surface, while it is 

being agitated by a rabble or otherwise. ‘This process will ensure a 

rapid conversion of the metal while the attendant, by examining the 

metal from time to time in the open part of the hearth, will be enabled 
to judge when the precise moment has arrived for suspending the opera- 





tion. 
2464. Cuartes Briqueree, Fils, Dunkerque, France, “The purification, 
classification, and discolouration of the cotton seed oil.”—Dated 2ist 


October, 1856. 
By the ordinary mechanical means the patentee tritures and squeezes 


out the cotton seed, and according to its richness he obtains fifty-five 
pounds more or less of oi) fluid and of a dark brown colour from two 
hundred and twenty pounds of seed. The cakes of that seed are used as 
manure, and experience has proved them to be equal if not superior to 
the cakes of other oleaginous seeds, as sesame, lin arachides, and others, 
The oil once obtained must be warmed and treated with alkali oxide 
(oxyde alcalin) in large tubs made of wood and lined with lead, then he 
adds to it a quantity of water (eau de chaux) which varies from two to 
six per cent, according to the nature of the oil, then some water steam is 
introduced in that mixture, and after a few hours the purification is 
fixed. A deposit is formed at the bottom of the tubs, and when the oil 
is lightly clarified it has become more fluid and can then be entirely dis- 
coloured by the soluble submuriate of soda, of potash, and of lime (les 
hypochlorites de soude, de potasse et de chaux), the latter is employed 
The oil once treated with lime is placed in large 


as more economical. 
a dissolution of 


square cases of wood lined with lead, and mixed with 
sub-muriate of lime (dissolution d’hypochlorite de chaux) making four 
degrees by the chlorometre of Gay Lussac. The quantity of dissolution 
varies according to the nature of the cotton seeds employed, from one to 
three per cent., as volume chlorine (chlore) or its equivalent in sub- 
muriate (hypochlorite) which, according to the theory admitted, dis- 
colours as much of the chlorine (chlore) as by the oxygen of sub- muriate 
acid (oxygéne de Vacid hypochloreux); then the mixture must be 
agitated, and after twenty-four or thirty hours a quantity of sulphuric 
acid (acide sulfurique) at fifty degrees is added to it, sufficient to 
transform all the lime (chaux) of the sub-muriate into sulphur of lime 
(sulfate de chaux) which falls to the bottom, A little time after the oil 
becomes limpid, and to have it quite pure it must be filtered. It is then 
ready for commercial as well as for private purposes. 

2466, Joun CowpERry Maxtin, Fern Cottage, Charlewood-road, Putney 
** Glazing paper.”"— Dated 21st October, 1866. 

This invention consists in glazing paper by means of endless glazing 
surfaces, so as to glaze paper continuously in any length, This is 
effected by adding on the exterior of ordinary rolls used in glazing paper 
one or more continuous surfaces or endless coverings (one within the 
other when more than one is used) of larger diameter than the rollers, 
these serfaces being composed of metal or other suitable material capable 
of imparting a glaze to paper, and so 4s to form continuous endless 
glazing surfaces by the revolution of an upper and lower roller or rollers, 
and the motion against each other of the loose endless coverings or 
surfaces between which the paper is to be passed. 


2471. See Class 4. 

2472. Ronenrt Davison Atkinson, Kingston-upon-Hull, “ Preparing and 
coating metallic surfaces.”—A communication.— Dated 21st October, 1856. 

This invention consists, Firstly, in depositing copper or brass upon 
surfaces of iron previously prepared by being melted in conjunction with 
carbonic acid gas, and either coating or covering them with a brush or 
through the medium of galvanic agency, employing for the said purposes 
melted copper or brass, or solutions, or water containing salts of the 
same, &c. Secondly, in employing sulphate or sulphuret of lead as a 
coating to preserve the surfaces of lead from atmospherical and other 
influences.— Not proceeded with, 

3473, Epwarp Onancr Witpwan Wuitrnovuse, London, end Josrrn 
Curistorner Laws, Brighton, “* Tools for soldering metals,”— Dated 21st 
October, 1856. 

The bitt or soldering end of the improved tools is heated by a jet of 
gas placed either inside or externally to the bitt, the gas for supplying 
auch jet being beought to the soldering tool by means of a flexible tube 
connected with any conveniently situated gas fitting.— Nol proceeded 
with, 

2474. See Class 5. 

2475. Hvew Lek Pattinson, Scots House, West Bolden, Durham, “ Treat- 
ment of certain salts and oxides of manganese.”— Dated 21st October, 
1856. 

The inventor takes a soluble salt of manganese (preferring the chlo- 
ride) and dissolves it wholly or partially in water. He then adds to it 
an earthy or alkaline precipitant (giving the preference to lime on 
account of its cheapness) in a suitable proportion, by which he obtains 
oxide or mixed oxides of manganese, which he separates, washes, and 
dries. The dry oxide or mixed oxides of manganese he exposes for 
some time to a cautiously regulated heat, considerably below the melting 
point of tin, By this treatment he obtains peroxide of manganese, or a 
much larger proportion of peroxide of manganese than the precipitate 
originally contained, so much so as to render its application weful in 
the arts —Not proceeded with. 

2476, WutiaM Epwakp Newton, Chancery-lane, London, ‘ Roll ng and 
forging iron or steel.”—A communication.— Dated 21st October, 156. 

The First part of this invention has for its object to forge or pl: te iron 
or steel, and consists in the employment of revolving rells for the pur- 
pose, one of these rolls being allowed to approach or recede from the 
other, its position being entirely under the control of the operator, so 
that a greater or Jess pressure may be put wpon the metal as may be 
required, This part of the invention also embraces certain details. The 
Second part of this invention has reference to an improved machine for 
bending iron, which is particularly applicable to bending and shaping 
horse shoes, but may be used in many other cases where iron or other 
metal js to be bent into specified forms. The Third part of this invention 
consists in certain improvements in clamps for punching machines. 
The Fourth part of this invention consists in a peculiarly constructed 
machine for the purpose of welding metals. The several parts of the 
invention cannot be described without reference to the drawings. 

2479. Can. Heiwricu Jvtivcs Wiuem Maxtiviay Ligewayn, Fartown, 

Huddersfield, ‘Purifying water."—A communication.— Dated 22nd 
October, 1856. 

This invention consists in applying carbonic acid gas and hydrate of 
lime to the water to be purified. The water treated with carbonic acid 
gas and hydrate of lime is allowed to flow through an aperture at the side 
of the vessel above the layer of lime, and after being agitated, is sub- 
jected again to carbonic acid gas, is then allowed to subside, and drawn 
off into a third vessel, in which it is again subjected to carbonic acid 
gas — Not proceeded with, 

2481, FREDERICK Watton, Haughton —_ Mills, near Denton, Lancashire, 


* Broshes.”— Dated 22nd October, 1 
This invention consists, First, ms manufacturing brushes with a 


brushes or wires of which the brush is composed. Secondly, in making 
the backs or mountings of brushes (containing cushions) of gutta 
percha, either by itself or in combination with tortoise shell, , ivory, 
papier maché, vulcanite, sheet metal, or other or 
Thirdly, in making the backs or mountings of brushes (containing 
cushions) of sheet metal or alloys, or combinations of metal stamped to 
the required shape. Fourthly, in certain improved modes of putting 
together the F parts ofa brush. Fifthly, in setting the wires 
of brushes in vulcanised or other preparation of india rubber from 
which the cotton or other fabric is removed. 

2482. GrorGe CuapreLtL Ports, New Oxford-street, London, ‘‘The applica- 
tion of certain materials to the cleaning of casks. "Dated 22nd October, 


1856. 
The patentee claims, as the invention to be secured by the letters 


patent, “ the use and application of gravel, shingle, broken stones, sand, 
and other mineral grit, for, and to, the cleaning of casks.” 

2451, Tuomas Gray, Ratcliff Works, Rose Lane, Stepney, “Drying apparatus,” 

—Dated 23rd October, 1856. 

The inventor causes to be erected a brick, or stone, or iron work 
furnace of any required shape, and for the purpose of economising the 
heat and fuel generated and used therein he inserts in openings left for 
that purpose in either of the sides thereof, and also for allowing the 
passage of the apparatus hereafter described, one or more doors without 
hinges, made to rise and fall vertically in grooves without any flues to 
such furnace, He causes the following apparatus to be constructed, that 
is to say, he fixes a double line of metal rails (similar to a railway) in the 
interior of the said furnace, opposite to each of the said sliding doors, 
and reaching from such doors to the opposite side of the said furnace, 
such rails being supported on uprights from within the furnace for the 
purpose of allowing the heat to pass without obstruction under the said 
rails; and he then constructs a framework or carriage on wheels made 
to run upon the said rails, and of such width as to allow the said frame- 
work to pass freely into and out of the said furnace through the said 
openings therein, and Of such depth or length as may be required, ac- 
cording to the size of furnace and the said openings therein. He then 
causes to be made a wire work structure or frame in the form of a hollow 
cylinder, with a convenient opening in some part of the sides thereof, for 
the purpose of putting therein and removing therefrom the materials 
intended to be dried, and one of such wire work frames is to be fixed or 
attached tu each of the before-described carriages upon upright bearings 
fixed thereto, so that the said wire work frame may be made easily to 
revolve on such bearings, for the purpose of turning the material to be 
dried in such furnace by means of a handle to be fixed to such wire work 
frame when required, by passing the same through a hole to be left in each 
of the sliding doors for that purpose, thereby obviating the necessity of 
withdrawing the material {rom the furnace until it is completely dried, — 
Not proceeded with, 

2486. Georcr Epwarp Jouns, Falcon-street, London, “ The application and 
adaptation of an optical or stereoscopic arrangement in the manufacture of 
boxes.” — Dated 23rd October, 1856. 

The patentee proposes to apply and adapt an optical or stereoscopic 
apparatus in the ture of or 1 and other boxes capable of 
such an arrangement, whether such boxes be manufactured of paper, 
wood, or any other material or materials. 

2496. James Eouinton Anprrson Gwynne, Essex-wharf, Essex-street 
Strand, “ Carbon or charcoal powder for various useful purposes.’’—Dated 
24th October, 1856. 

This invention consists in the manufacture from raw peat, boghead 
coal, and lignite, of a new and improved carbon or charcoal powder, to be 
used as a substitute for ivory black, vegetable black, charcoal for gun- 
powder, &e. &c. The invention will have to be carried out by different 
processes according to the uses to which the produce is to be applied. 
The inventor describes one mode thus :— When treating peat he takes of 
the raw peat as found in the bog or moor, and if it contains any earthy or 
foreign matter he carefully separates, by washing such earthy or foreign 
matter. He then takes of the purified peat, and places it ina retort or 
other snitable vessel, and submits it to a gradual heat sufficient to char it. 
— Net proceeded with, 

2498, See Class 4. 

2505. Samvet Baxter. Minories, London, “Chain wheels, or barrels and 
stoppers to be used for raising and lowering weights by means of chains,”— 


Dated 24th October, 1856. 
This invention consists in constructing the wheel or barrel with 


curved recesses or indentations in the sides for receiving the links of the 
chain edgeways, and alternate flat spaces to receive the links flatways, 
by which arrangement the chain will lie close to the holding surfaces 
when the wheel or barrel is at work, as the indentations and flat spaces 
will correspond in shape to the chain, In combination with the said 
improved holding surfaces the inventor proposes to employ self-acting 
guide stoppers and rollers. ‘The guide rollers are grooved and placed in 
suitable situations, so as to conduct the chain to the holding surfaces of 
the chain barrel with the links arranged in a proper manner, so that 
they will at once lie on the surface of the wheel or barrel, and when 
carried round to a certain position the chain will relieve itself. The 
selt-acting guide stopper which forms the second part of the invention 
is intended to be used with the chain wheel or barrel, for the purpose of 
stopping the chain and preventing it from running when required. The 
bottom of the stopper is grooved to suit the size of the chain; the upright 
sides also are to be grooved to receive one, two, or more stops or slides, 
which are to be made with inclined or bevelled edges on one side, so 
that the action of the chain in passing will lift the stoppers and still 
allow them to drop in every space between the vertical links, and so 
prevent the chain from returning or running back until relieved by a 
lever or other appliance.—Not proceeded with. 

2507. Gustavus Ernst, and Wirri1am LorpetG, Manchester, “ Producing 
designs, patterns, or impressions on the surfaces of plates, blocks, or 
rollers, and transferring or imparting the same to paper, parchment, 
woven fabrics, leather, &c.""- Dated 25th October, 1856. 

These improvements consist in making original drawings, or producing 
any original design or matter, by executing them directly, either on a 
metal plate or on transfer paper with chalk or lithographic ink, the 
said chalk to be composed of wax, soap, tallow, suet, saltpetre, or other 
alkali with some colouring matter ; the lithographic ink to be composed 
of wax, soap, mastic, shellac, and any colouring matter. ‘The transfer 
ink is composed of wax, tallow, soft soap, varnish, venice turpentine, and 
some colouring matter; or it may be made of wax, suet, soap, shellac, 
pitch, or asphaltum, and colouring matter, The transfer paper is made 
of jelly, starch, gamboge, or starch, gum, tragacanth, glue, chalk, 
gamboge, and water. If copies only are required the inventors transfer 
them with the transfer ink to the metal plate. They then pass this 
metal plate through a solution of some alkali or acid for the purpose of 
cleansing it, and protect it at the back part by some common varnish 
made of wax, tallow, or similar matters, and then place it in a solution 
of the same metal as itself, and connect to a galvanic apparatus. By 
this process the unprotected parts of the plate are quickly dissolved, 
leaving the design or subject untouched in relief on the surface of the 
plate. It is evident that by this plan or process the tedious methods of 
printing by copper plate and lithographic stones may be entirely dis- 
pensed with, these plates or blocks with the designs so raised on their 
surfaces being perfectly adapted to the expeditious process of letter-press 
printing.— Not proceeded with, 

2510. Josrra Sgxron, Leicester-square, “Improvements in the construction 
of caustic holders, applicable also to the holding of leads, chalks, and other 
marking materials,’ *—Dated 25th October, 1856. 

This invention relates to certain improvements in telescopic holders, 
in which caustic as well az writing and drawing materials is capable of 
being protruded by means of a propeller in the rear thereof. The 
holder is formed of two parts, the one to receive the caustic or marking 
materia], and the other carrying the propeller. These two parts the 
inventor sometimes makes tubular, the propeller part to fit on to the 
rear end of the other (which may be slit to give it a spring), and by 
sliding over it to force the propeller against the caustic or other sub- 
stance contained therein and push it forward. In this instance the 
propeller stands up from the bottom of a tubular recess, but the pro- 
peller portion of the holder may take the form of a solid plunger and 
work in the barrel which carries the caustic; the propeller rod in that 
case projects from the extreme end of the plunger. The action, it will 
be understood, is precisely the same in both arrangements, the pressing 

her of the opposite ends of the holder causing the projection of the 
caustic or other substance contained therein beyond the pointed end 

















hollow back or mounting containing a cushion to give elasticity to the 





thereof. When the holder is ne for holding caustic a screw cap is 
provided for covering the pointed end of the holder. A piece like this 
may also be used in crayon and black lead holders as a receptacle for 
chalks or leads.— Not proceeded with. 
2512. Hervricn pee ge Te a eens “Obtaining inst 
light.”—Dated 26th October, 1 

The means by which this hae on effected is by combining phosphorus 
with iodine, which will produce a non-inflammatory mixture for 
forming a rubbing surface for matches. The matches used in con- 
junction with the rubbing surface prepared as above stated are com- 
posed of wood dipped in sulphur or wax, and then dipped in a mixture 
of nitrate or chloride of potass, red lead, oxide of iron, and glue, or gum. 
— Not proceeded with. 

2517. Hvuco Freprxick Forsgs, Florence, Tuscany, and Essex-street, 
Strand, ‘copying press.”—Dated 4 27th October, 1856. 

This invention consists in giving the required pressure by means of 
two levers, fastened one on each side of the lower plate which supports 
the copying book. These pins which support these levers are placed a 
little out of the centre of the lower plate. In the centre of the upper 
and moveable plate are fixed on each side other pins, which fit into slots 
in the said levers, so that when the said levers are elevated it causes the 
upper plate to rise sufficiently to place there under the book, and by 
depressing the said levers the upper plate is caused to press upon the 
book to make the copy of the letter, The upper plate is kept parallel 
by means of four or more guides which may be fastened in the upper or 
lower plate. The two levers may be connected together by means of a 
rod which may be weighted to give the required pressure.— Not proceeded 
Pin: 

522, Wittiam Epwarp Newton, Chancery-lane. “ Economising the waste 

eat of furnaces or fireplaces.” - A communication.— Dated 27th October, 
The principal feature of the present invention consists in the utili- 
sation of the waste heat carried off by the smoke of furnaces or fireplaces, 
This object is effected by the employment of metallic pipes, which are 
heated by the smoke passing through them, and transmit the heat thus 
communicated to them to a column of cold air; the air thus heated may 
then be applied to any useful purpose.— Not proceeded with. 

525. Epwarp THoRNHILL Simpson, Wakefield, “ Manufacture of soap.”— 
* ated 28th October, 1856. 

The documents relating to this invention are with the law officers 

under objection.— Not proceeded with, 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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RaiLs.—But few sales reported. About 6,000 tons have been contracted for 
for Spain, £7 14s. per ton, with a guarantee for durability. 

Scorcu Pia Iron has fallen during the past week, from 76s. 6d, to 748, 9d. 
per ton, at which rate the market closes for mixed numbers, viz., 3-5ths No. 
1 and 2-5ths No. 3, good merchantable brands, free on board in Glasgow ; 
American brands from 78s, to 81s, per ton. The shipments for the week 
ending the 12th instant were 13,700 tons, against 12,000 tons the corre- 
sponding date Jast year. 

Sretrer has slightly receded, the market closes at £31 10s., sellers, 

‘ Coprer.—A good business doing. The diseount has been raised from 2} to 
per cent, 

Leap is very firm at our quotations, with an upward tendency. 

Tin.—Another reduction of £3 per ton on English was announced on the 
11th instant, the present prices being £139 per ton for block and ingots; £140 
for bars, and refined £143. Foreign continues dull of sale at £144 for Banca, 
and £140 for Straits, sellers. 

Try PLares are less in demand. 

MOATE and CO., Brokers, 65, Old Broad-street. 


London, 15th May, 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


Imports, May 5th.—56 packages old copper, by Grenfell and Sons, from 
Hamburgh ; 1,633 cakes ditto, by Morrison and Co., from Adelaide ; 248 
bars iron, by Hoare and Co., from Norway ; 26 tons copper ore, by Ogilby and 
Co., from Sydney; 631 bags ditto, by Budd and Co,, from ditto; 44 oz, silver 
plate, by W. D. Beard, from Singapore. 

May 7.—23 bundles 5 casks old copper, by Vivian and Sons from Bremen ; 
107 cases 5 casks 63 bundles ditto, by Simms and Co., from ditto; 22 cases 2 
casks ditto, by J. Harris, from Holland; 1 case plated wire, by Sabel and Co,, 
from ditto; 20 cases copper wire, by Hoperait aud Co., from ditto; 4 b; 
copper ore, by London Dock Company, from Cape of Good Hope; 260 casks 
rolled zine, by J. Harris, from Belgium. 

May 8.—37 casks manganese ore, by R. Auerbach, from Bremen ; 1,695 
bags copper ditto, by Thompson and Co, from the Cape of Good Hope ; 3,093 
piates spelter, by Miners’ Royal Company, trom Hamburgh ; 50 cases zinc, by 
J. Harris, from Beigium ; 1 case silver plate, by Phillips, Graves and Co., fram 
Holland, 

May 9.—Nil. 

May 11.—3 casks old copper, by C. Moss and Co., from Gibraltar; 1,650 
pigs lead, by French and Co., from Spain; 3 casks old metal, by London 
Dock Company, from Gibraltar; 74 packages ditto, by Victoria and London 
Dock Company, from Cape of Good Hope; 10 casks 24 sheets 37 cases zinc, 
by J. Harris, trom Belgium ; 94 casks ditto, by ditto, from ditto; 6 bales 19 
packages steel, by J. A. Goddard, from Holland ; 447 iron bottles, by Sadgroye 
and Co,, from France. 


Exports, May 6.—400 oz. silver 110 oz. gold coin, by Samuel and Co., to 
Antwerp; 8,000 oz, silver 81 oz. gold coin, by ditto, to Boulogne; 40 tons 
iron, by J. T. Bell and Co., to Bombay ; 17 tous zinc, by H. J. Day, to Buenos 
Ayres ; 38 cases quicksilver, by H. Grey, te St. Petersburgh ; 35 oz. silver 
plate, by J C, Still, to Port Phillip. 
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May 8.—2,800 1b. quicksilver, by J. Lamb, to Antwerp ; 27 02. gold dust, 
by F. J. Staisehmidt, to Hamburgh ; 1,000 oz. gold coin, by Hardwicke and 
Co., toditto ; 30 tons iron, by May and Co., to Singapore ; © cases zinc, by H. 
J. Day, to Sydney. 

May 9.—4 tons blacklead, by J. W. Fisher, to Antwerp; 19,000 oz. silver 
coin, by Raphael and Sons, to Boulogne; 10 tons iron, by James and Co., to 
Calcutta; 55 cases quicksilver, by J. Harris, to Rotterdam ; 91 02, silver 
plate, by R. L. Hayward, to Barbadoes ; 489 oz. silver plate, by R. Escombe, 
to Rio Janeirv. bs 

May 11.—36 cases quicksilver, by J. B. V, Gansewinkel, to Boulogne ; 7,000 
oz. gold builion, by Raphael and Sons, to ditto; 25 oz. silver plate, by 
R. Escombe, to Hamburgh ; 27 02. ditto, by ditto, to Halifax ; 365 02. ditto, 
by E, White, to Melbourne; 570 02. ditto, by D. Cater, to Sydney; 194 oz. 
ditto, by R. Eseombe, to St. Helena. . 

May 12.—40 cases quicksilver, by C. H. Olivier, to Boulogne; 684 Ib. ditto, 
by J. Lamb, to Hamburgh ; 1,300 02. gold coin, by H. G. Day, to ditto; 90 oz. 
silver plate, by R. Escombe, to Bombay ; 54 02. ditto, by R, Phillips, to Port 
Phillip. 





AcTvaL Exports For THE WEEK ENDING THURSDAY LAST, INCLUSIVR.— 
500 Ib. plated wire to Calcutta, 232 cases blacklead to Belgium, 83 cases ditto 
to St. Petersburg, 300 cases Jametta to Cape of Good Hope, &c., aud | case 
to Calcutta, 149 tons iron to Coriu, 17 ditto to Mogadore, 53 ditto to Madras, 
10 tons bar iron to Calcutta, 2 tons steel to Mogadore, 25 ditto to Cape of 
Good Hope, 10 tous 5 cases spelter to ditto, 20 tons ditto to Calcutta, 2 tons 
ditto to Madras, 21 tons zine to Monte Video, 121 cases tin to Genoa, 31 cases 
ditto to Palermo, 4,080 02. gold coin to Boulogne, 180 ditto to Belgium, and 
100 ditto to Hamburgh, 800 oz. silver coin to ditto, ditto to Boulogne, ditto to 
Belgium, 43 02. silver plate to Genoa. 





SinGaPore MgeTaL Market, March 17. 

Prices OF Metats.—Copper, Japan, 33 to 34 dols. per picul; China, cash 
ditto, 17°75 to 18 dols. per picul. lvon, flat, bar, 2°50 to 3°25 dols. per picul; 
bolt, square, and round, 3 tu 3-25 dols. per picul, nail rod 3°25 to 3°40 dols. per 
picul ; hoop 4 to 4°25 dois, per picul; Swedish bar 5 dols. per picul; ditto 
imitation 3°70 to 4 dols. per picul, Copper, sheathing and nails, 37 to 38 dols. 
per picul. Yellow metal 32 to 34dols. per picul. Lead, pig, 7 to 7°20 dols. 
per picul; sheet ditto 9 to 10 dols. per cewt. Spelter 7°25 to 7°50 dois. per 
picul, Steel 5 62 to G6 dols. pertub. Iron nails 4°12 to 4°62 dols. per cwt. 
Brass wire 34 to 35 dols, per picul. Anchors 5°50 to 6 dols. perewt. Chains 
4°50 to 4°75 dols. per ewt. Guns, 2 to 6 pounder, 21 to 90 dols, per pair. Coals 
8 to 14 dols. perton. Tin, Malacca, 32°63 to 34 dols. per picul; other sorts 
27 to 33 50 dols. per piceul. Gold dust, Malayan, &c., 28°75 to 29 dols. per 
bunkal. Australian 30°50 to 31 dols, per ditto, 

ImrokTs AND Exporis AT Sin@avornge From 10TH Fes, To 10TH Manca.— 
Imports.—Bar iron 121 tons 836 piculs, nail rod 45 tons, round iron 28 tons, 
hoop ditto 15 tons, iren nails 387 cwt., steel 254 piculs 6 tons, spelter 5 








5 tons, 
lead 5 tons 1,104 piculs, copper sheathing 195 piculs, ditto nails 21 piculs, 
yellow metai 773 piculs, composition nails 10 piculs, brass wire 32 ewt., coals 
1,167 tons, haidware 43 packages. 

Native Propoce,—Japan copper 10 piculs, gold dust 1,300 bunkals, tia 
3,651 piculs. 

Exrorts,—Japan copper 419 piculs, gold dust 695 bunkals, tin 3,195 piculs, 
240 piculs tin to Boston, 1,860 piculs 88 eattys dittoto New York, 29piculs 35 
cases tin to Liverpool, 217 piculs 78} cattys ditto to London, 1,680 piculs anti- 
mony ore to London, 43 piculs 57} cattys tin to ditio. 

Bar iron of interior kind is in small demand; sales to arrive of Scotch bar, 
The market bare of Swedish, Sales of nail rod at quotation. Steel wanted ; 
sales of lead, pig, at quotation, Copper, Japan, is wanted, so is also 
Australian, Yin in increasing demand, and rates have again advanced on 
last month's currency. 


New York Metat Market, April 29. 

Prices OF MeTAts.—Coprrer.—New sheathing and yellow metal are quiet, 
without change in price, Retined ingot has been in better request, and we 
note sales of 20,000 lb. Lake Superior at 28 cents, 4 mos. ; and 100,000 1b, do, 
including all here, for export, on private terms. 8,000 to 10,000 Ib. old 
sheathing sold at 26 tu 27 cents, cash, 

CoaLs.— Liverpool is in fair supply, and the market isdull. Hard is without 
change. 

lxon.—Scotch pig is in small supply, but, though firm, the market is very 
quiet; 35 to 36 dols. is a fair wholesale quotation—small lots from store 
bring 37°50 dols.,@ mos, In bars there is very little doing ; the reduction in 
the duty, July 1, amounting to about 2°50 dols, per ton, inducing caution on 
the part of buyers, who purchase only for the supply of their immediate 
wants. Of English sheet we notice 50 tons singles, at 3} cents, 6 mos, 

The Philadeplia North dinerican, of Saturday, says:—* The inquiry has 
been less active, but holders are tirm, and the stock on sale light, most of the 
makers being well sold up. Sales, 1,200 tons anthracite at 28 dols, for No. 1, 
and 26 dols, for No. 2, including some on the Susquehanna at 24°50 dols., 
6 mos. | Nothing new in manufactured iron, and business moderate for the 
season.” 

Lrav.— Pig is quiet, and we have only to note sales of 100 tons English and 
40 ditto refined German at 6°44 dols., time, and interest. 

Naits.—Cut are firm at 4 cents, 6 mos., tor lots as wanted, though large 
parcels for export, &c., can be had, as usual, an eighth of a cent cheaper; 
2,000 kegs sold for export at 3j cents, 6 mos, Wrought continues steady at 
our notation, 

SPELTER.—The demand is quite limited, and we only hear of sales of 40 tons 
plates at 7§ to 7} cents; 60 ditto, to arrive, 7} cents, 6 mos, ; and 15 ditto, 
7} cents, cash, 

Tix.—Pig remains very quiet, with perhaps more disposition on the part 
of holders to shade their views ; we hear of no sales, 4d. X, plates are dull 
and unsettled, but lower rates are accepted ; we note sales of 300 bxs., in 
lots, at 12°50 dols., 6 mos. (but this rate scarcely obtainable at the close), and 
500 ditto on private terms; a parcel of 1,000 bxs, is offered at 12°25 dols. 1.C. 
coke are steady and quiet. Coke terne are in fair request, 400 bxs, sold at 
10°37} dols., 6 mos, Charcoal terne remains quict, and dull. 

Zinc.—We notice further sales of 80 casks Mosselmann sheet, from store, at 
§ tot} cents, 6 mos. 











Exports oF British MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING 29TH APRIL.—CANADA PLATES.—Bostun 300, Montreal 
500, Quebec 100, 

CoaLs, tons.—Africa 481, Melbourne 256, Aden 575, Bombay 1,080, Madras 
300, Maranham 500, Havana 253, Trinidad 75 hhds., Bahia 300, Buenos Ayres 
85, Monte Video 2, Pernambuco 61, Kio Grande 30, Rio Janeiro 50, Valpa- 
raiso 17, New York 1,445, Moutreal 65, Quebec 500, Gibraltar 15, Nantes 9, 
Valencia 80, Revel 35, Jersey 60, Dublin 180, Galway 60, Kingstown 62v, 
Newry 80, Youghal 55. 

Corrper.—Antigua 2 cs., Batavia 25 cs., Bombay 52 cs., Para 1 cs., Arica 1 
ton 6 c., Rio Janeiro 28 cs., Montreal 4 cs., Newfoundland 1 es., Quebee 1 bx. 
Alexandretta 12 es,, Alexandria 22 cs. 366 tubs 12 bndls,, Barcelona 7 c¢s., 
_ les. 2 bxs. 12 tubs, Genva 1 bx., Havrel ton 114¢., Naples 
3}. 

Copper, Naits.— Bombay 8 bris , Havanna 2 esks, 

Correk, Rods.—Montreal 2 cs, 

GunpowbdER.— Africa 98 bris. 1,100 kgs., Cape of Good Hope 200 hf. bris., 
Havana 10 ht, bris. 1,020 qr. bris., Santa Martha 2 bxs., St. Thomas 200 kgs., 
Savannilla 20 bris., Newloundland75 kgs., Marseilles 2,000 kgs, 

HARDWARE, packages.—Africa 60, Algoa Bay 3, Cape of Good Hope 15, 
Adelaide 1 cs., Geelong 54, Melbourne 419, Sydney 57, Antigua 15, Manilla 
145, Singapore 3, Bombay 133, Caicutta 336, Mouimein 85, Antigua 32, Bar- 
badoes 1, Coquimbe 50, Havana 87, Jamaica 73, Port-au-Prince 6, Savanilla 
1, Carthagena 2, Coquimbo 55, Guatemaia 2, Santa Martha 42 Vera Cruz 10, 
Boston 35, New Orleans 58, New York 157, Philadelphia 59, Charlotte Town 
35, Portland 58, Haliiax 86, Montreal 241, Newfoundland 68, Quebec 49, St. 
John 15, Arica 669, Bahia 2, Buenos Ayres 81, Curacua 2 Limal7, Maranham 
9, Monte Video 21, Para 9, Pernambucco 27, Rio Grande 1 pkg., Rio Janeiro 
1,110 Valparaiso 324, Alexandria 7, Alicante 39, Barcelona 59, Beirout 5, Cadiz 
5, Constantinople 25, Coranna 66, Corieco 8, Galatz 16, Genoa 20, Gibraltar 
124, Leghorn 12, Malta 23, Malaga 14, Messina 8, Naples 11, Oporto 27, 
Palermo 4, Port Mahon 4, Kotterdam 1, Santander 4, Salonica 6, Smyrna 12, 
Syra 1, Stettin 3, Trieste 4, Valencia 2, Venice 1, Vigo 10. 

Tron, Bar anv Bonz, tons.—Afriea 5, Cape Town 19, Geelong 3 ¢., Mel- 
bourne 39}, Bombay 127, Calcutta 316, Manilla 18}, Bahia 26, Buenos Ayres 
48}, Carthagena 6 c,, Lima 39}, Rio Janeiro 673, Singapore 20}, Vera Cruz 
48}, Barbadoes 19}, Belizé¢ 54, Havana 53}, Valparaiso 2, Baluumore 1623, 
Boston 719}, New York 933, Philadelphia 863, Montreal 50}, Newfoundland 
5%, Quebec 82, St. John 146, Alexandria 50, Barcelona 15, Bordeaux 50, Con- 
stantinople 54, Corunna 23, Genoa 125, Havre 793. Leghorn 20}, Marseilles 4, 
Malta 22 tons 7 c., Messina 36, Nantes 21 tons 3} ¢., Naples 26}, Oporto 1, 
Stettin 1}, Trieste 8}. 

Iron, Castines, tons.—Africa 2 tons 5 c., Melbourne 2 tons 11 ¢., Sydney 
2}, Curacoa 4 c., Pernambuco 3 tons 12 ¢., Rio Janeire9 tons 13c., Valpataiso 
333, Havana 64, Savannilla 17 ¢., New York 11, Barcelona 5, Corisoco 6 ¢., 
Genoa 1, Leghorn 4 tons 6 c. 

Inon, Hoop, tons.—Atrica 11}, Melbourne 14, Antigua 13 ¢., Bombay 164, 
Caleutta 7, Ceylon 50, Buenos Ayres 20, Singapore 4, Buston 583, New York 
265}, Philadelphia 31, Montreal 734, Quebec 4173 ¢., Alicante 19}, Bordeaux 
24, Cadiz 22}, Genoa 8, Havre 3, Nantes 2, Naples 2, Oporto 9}, Trieste 10, 
ave Natts.—Gape of Good Hope 160 kgs., Geelong 50 kgs,, Manilla 

kgs. 

Iron, Pia, tons,—Calcutta 60, New York 955, Philadelphia 175, Portland 
100, Genoa 10, Trieste 100. 

Inon, RaiLway, tons,—Pernambuco 216 4c., Boston 51}, New York 1,675, 
Stettin 41, 

Ixon, Rop, tons,—Batavia 50, Bombay &8}, Manilla 20, Boston 53, New 
York 85}, Barcelona 1, Constantinople 12}, Genoa }, Leghorn 124, Messina § 
Naples 7, Oporto 10 ¢ , Salonita 25, Smyrna 5. > ‘ 

Ion, Surrt, tons.— Antigua 15 c., Bombay 47, Calentta 53, Carthagena4, 
Havana 26, Rio Janeiro 3, Boston 154, Halitax 24, New York 1813, Phila- 















delphia 12}, Montreal 323, Quebec 2%, Alexandria 3, Alicante 63, Barcelona 
27}, Cadiz 10, Constantinople 20}, Genoa 10}, Gibraltar 10, Naples 10, Nantes 
8, Oporto 14. Rouen 604, Syra 74, Valencia 6. 

Leap, tons.—Cape of Good Hope 14, Melbourne 1 1} c., Singapore 203, 
Savanilla 1, Montreal 9 17 c., Cronstadt 39 17 c., St. Petersburg 49 16 c. 

Leap, Snot.—Airica 40 bgs, Antigua 3 csks., Bombay 100 bgs., Para 40 
kgs., Carthageua 6 kgs., Lima 12 kgs., Santa Martha l tc., Montreal 7 cs., 
Portiand 12 esks. 

Macuixery —Cape Town £300, Melbourne £469, Sydney £35, Antigua 
£10, Bombay £8,820, Bahia £120, Lima £130, Pernambuco £500, Valparaiso 
£980, Barbadoes £40, Santa Martha £3, Savanilla £30, Montreal £55, Port 
Mahon £1,245, Alexandria £1,190, Alicante £720, Barcelona £327, Cadiz 
£102, Constantinople £5, Corunna £302, Genoa £2,113, Havre 478, Islay 
£600, Jersey £40, Lisbon £280, Naples £90, Smyrna £45. 

STEEL.— ' elbourne 3 tons 6c., Bombay 19 tons, Rio Janeiro 2} tons, Vera 
Cruz 16} tons, Havana 30 tons, Savanilla 7}c., Boston 81 tous 13¢,, New York 
186 tons 15}c., Philadelphia 28} tons, Montreal 18 tons 17c., Barcelona 11 }c., 
Genoa 11} tons, Leghorn 9 tons, Marseilles 18¢. 

Tix, Brock axp Bar.—Bahia 1 bri., Monte Video 5 bris., Baltimore 
16 bris., New Orleans 3 bris,, Alexandretta 2 bris., Gibraltar 2 bris., Mar- 
seilles 5 bris., Salonica 12 bris.,Smyrna 14 bris,, Valencia 10 bris. 

Trin Pirates, boxes.— Melbourne 450, Maranham 30, Buenos Ayres 100, 
Pernambuco 100, Rio Janeiro 150, Valparaiso 100, Curacoa 10, Havana 100, 
Boston 550, New York 8,249 bxs, 20 tons 2c., Miramichi 50, Moutreal 120, 
Quebee 70, Alexandria 250, Barcelona 160, Constautincple 10, Bilboa 120, 
Corunna 50, Genoa 48, Gibraltar 10, Messina 70, Naples 100, Oporto 10, 
Smyrna 20, Trieste 151, Valencia 50. 
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Tue condition of the iron trade has somewhat improved since our last. | 


There is more being done at the mills and forges in South Staffordshire. 
Good iron is in demand; but there is scarcely any inquiry for inferior 
samples. 

The trade in first-class has consequently improved, and at Wolver- 
hampton, on Wednesday last, sales were effected at an advance of 7s. Gd. 
upon the prices which regulated transactions in December last. 

The coal trade continues healthy, and prices, as last quoted, firm, 

The ironstone of the district is in good demand. 

In the general trades of Birmingham and Wolverhampton an improve- 
ment is also perceptible. A feeling of cheerfulness is beginning to spring 
up in consequence of the greater ease of the metal market. On Monday 
letters reached the district announcing a further fall of £4 per ton in the 
price of block tin. 

The case of “ Hall x. Conder,” which came before the Court of Common 
Pleas, on Saturday, involved a question of considerable interest to all 
concerned in the safe working of steam-boilers. The proceedings had 
reference to the sale and subsequent disputed usefulness of a patent for a 
safety valve. The case terminated almost as soon as it was brought on, in 
a verdict for the plaintiff with the full amount of damages. Sir Charles 
Fox, Bart., Mr. Lionel Brough, Government Inspector of Coal Mines for 
this district, and Mr. Carpmael were subpaned on behalf of the plaintiff. 
The plaintiff is an American, who, after consulting Mr. Brough and 
other engineers, secured an English patent. Subsequent to an experiment 
with the valve in London, the Institute of Civil Engineers in 1855 awarded 
him their medal for the excellency of the invention. After that experi- 
ment plaintiff sold the English patent to the defendants, who are of Lon- 
don, for £2,500 and a certain royalty. By virtue of that contract the 
plaintiff had received only £270, and as a dispute had now been raised, in 
which the defendants denied the alleged value of the patent and the va- 
lidity of the contract, Mr. Hall brought the action of Saturday last, to 
recover the £2,230 remaining dye. The case for the plaintiff was duly 
opened, when, the counsel for the defence intimating that the action would 
not be contested, the learned judge rapidly sketched the case as it had 
been stated on the plaintiff's behalf, and directed the jury to record for 
him. This they immediately did, and the case closed. Without saying 
that the valve is the best that has been invented, we yet state that, if it had 
been used to the extent that it deserves, many explosions that have occurred 
since its introduction to England would have been prevented, with all their 
attendant misery. The invention consistsof a safety valve of the common form, 
held in its seat by a valve stock that is based below the water line, and secured 
there by being firmly embedded in an iron cup by fusible metal. The valve 
is placed in an iron pipe, which runs from the top to nearly the bottom of 
the boiler. When the water falls below the water line, the heated plates 
acting upon the fusible metal liberates the valve stock, and opens the valve. 
A communication with the superincumbent atmosphere having been thus 
opened, the steam in its haste to escape cjeets all the water from the boiler 
through the pipe in question, and thus removes the danger. Mr. Hall is 
able also to shape his pipe as that the water so discharged from tie boiler 
shall be thrown directly upon the fire and put it out, thus rendering the 
remedy doubly effective. This, we are informed, he did at the experiment 
in London, which preceded the granting to him of their medal by the 
Institute of Civil Engineers. 

Measrs. J. J. Russell of Wednesbury, and J. B. Howell of Sheffield have 
patented an invention which consists of making tubes from sheets or strips 
of cast-steel previously rolled or formed to the thickness and size desired. 
To make lap-jointed tubes of cast-steel, take a strip of cast-stecl of the re- 
quired dimensions, and bevel or scarf the edges to form the joint ; then 
bend it into the shape of a tube, with the edges overlapping each other, 
as when making lap-welced iron tubes. The steel skelp or tube thus 
prepared is then placed in a furnace, and when heated to the proper or 
welding heat, it is passed between rollers over a mandril, so as to unite or 
weld the bevelled edges together, and thus form a cast-steel tube, which is 
then finished by being passed between rollers, or drawn through holes or 
dies to reduce it to its proper size. To make a butt-jointed tube, a strip 
of cast-steel of the required dimensions is taken and bent so as to bring 
the edges together or nearly so, It is then placed in a furnace, and when 
ata welding heat, it is passed between rollers (either without or over a 
mandril), or drawn through holes or dies, by which means the edges are 
pressed together, and a perfect cast-steel butt-jointed tube thus is produced. 
In order to insure good welds to butt-joints, a cutting or scraping tool 
is passed between the edges of the strip before the welding is effected, so as 
to clean the edges from dirt and other matter, and thus permit them when 
pressed together in the welding process to touch and meet in every part; 
by which means a much firmer weld will be effected; after heating the so 
prepared turned-up strip in a furnace to a welding heat, they are passed 
through dies and holes, or between rollers over a mandril, whereby a more 
perfect tube is obtained. The inventors are aware that it has before been 
proposed to make cast-steel tubes by casting hollow ingots, or by drilling 
solid ingots of cast-steel, and then extending the same in length, by means 
of rollers or dies, and they do not, therefore, claim generally to manufacture 
cast-steel tubes, but what they claim is, the manufacture of cast-steel tubes 
by welding the edges of sheets or strips by the aid of rollers and dies, 

From the boiler explosion on the premises of Benjamin Mason, fire-iron 
polisher, Wolvcrhampton, and from the explosion at Messrs. Riley's blast 
furnaces, near that town, there have already occurred ten deaths. Three 
of the unhappy sufferers have died since our last—one in the first case 
and two in the other—making five in each, The injured persons who 
survive are more numerous than the deceased. They are all still in the 
wards of the South Staffordshire hospital, and of one or more the proba- 
bility of their recovery is not great. The extent of suffering occasioned 
by the blast furnace explosion, for instance, may be illustrated in the 
following manner; four out of the five deceased have left widows, and 
twenty-two orphans. Should Taft die, nine more children will be fatherless 
and another wife will become a widow. The testimony of the 
witnesses at the inquest upon the men killed at Millfields fully bear out 
our remarks as to the cause of the explosion stated last week. John Thomas 
Field, the manager at the works of Messrs. W. ‘T. Riley and Son, deposed : 
I was not upon the premises at the time of the explosion yesterday: I was 
at dinner and had been away about half an hour. I went round the fur- 


nace just before I went to dinner and examined it particularly, because it 
was a little out of order. It was all right then. I examined it again about 
ten minutes after the explosion, I then saw there was a tuyere on which 
Ihad ordered not to be used. I found the breast work of No. 2 furnace 
blown out; and also fourteen or fifteen feet of the contents of the furnace. 
The metal has just been run out, but that would not reduce the contents 
above four feet. 1 found that six tuyeres had been on; there ought not to 
have been more than five. It was the bottom tuyere that the iron got up 
to and melted. The effect of the tuyere being melted would be to cause 
the water to run into the furnace and produce the explosion, The explo- 
sion would not have taken place if the water had notrunin. The tuyere 
which melted was not in its proper position ; it was lower than it was safe 
to work. In consequence of the furnace having been out of order I had 
been compelled to raise the other tuyeres to make them safe; but this 
tuyere had not been raised. There had been a slip in the furnace which 
would cause the metal to be higher than it ought to be. The other five 
tuyeres which had been raised worked well, 1 had them raised in order 
to get them out of the metal; and I considered it would be dangerous to use 
the other tuyere under the circumstances, I blame Taft (the furnace keeper) 
for putting iton. He is dangerously hurt. There was nothing to warrant 
him in putting on the tuyere, and he had instructions not to dose. By 
using it he would make more iron; it would melt faster than the furnace 
would hold it. There was no one to control him when I was away. The 
tuyere was not at work when I went to my dinner half an hour before the 
explosion. I do not think any precaution could have been used to make 
the furnace safer. It was properly constructed in every respect. 1 under- 
stand the construction of furnaces thoroughly. Taft could have seen that 
the iron was getting too high in the furnace if he had paid proper 
attention. He could have seen through the tuyeres when the iron 
was rising so as to be in danger of burning them, and if he had per- 
ceived that this was so he might have let it off through the notch over the 
tymp. We could not raise that tuyere though we had raised the others. 
Taft's testimony taken in the hospital was as follows: — I was at the 
place where the iron is run out. The furnace had been out of fettle 
(repair), Some time before the explosion, I had gone to tap the lower 
tuyere. I did not then think there had been so much iron init. The cause 
of the explosion was from the iron reaching the lower tuyere and melting 
itand then the water running in. I do not blame the master or the 
manager. I do not blame any one. I was about to run out the iron at the 
time the explosion took place, observing that the flame was altered, 
A verdict of accidental death was recorded. Proprietors of furnaces will 
do well to make this as notorious as possible among their keepers, who 
may receive a salutary warning from it, not to run so frightful arisk as that 
Taft ran in order to increase the “ make” of the furnace, and thus add to 
their own emolument. _ It is said that the most likely means of removing 
temptations to dishonesty by servants is to pay them wages that shall bea 
fair remuneration for their services. ‘The rule must be equally applicable 
in such cases as the foregoing. If the poor fellow Tatt had to support his 
wife and nine children—which, however, we cannot say was the case— 
upon insufficient wages, we should not like to have the responsibility which 
devolves upon his employers. 

It is cevoutly to be wished that the decision to which, in consequence of 
the Lundhill catastrophe, some of the colliery proprietors in the Barnsley 
district have come to enforce the use of the Davy lamp, will be followed by 
the proprietors of coal pits in every other part of the kingdom, If they do 
not do so now, one of the results of the future Government Comittee of 
Inquiry into the above-named accident, we doubt not, will be the com- 
pelling of them to observe such a procedure in every instance. We trust, 
however, that some encouragement beyond the finding of the oil and the 
lamp will be afforded to the miners in such cases. Their present wages are 
not too high for so hazardous work as is theirs, and the wages will be far 
too low if the quantity of coal that they will be able to get with the lamp 
and the wedge is really so much smaller as they represent than that which 
they can get with the candle and gunpowder. The day will come, we trust, 
when the working man, especially he whose life in prosecuting his labour 
is in continual jeopardy, will receive a reward for his industry more com- 
mensurate with his deserts than that with which he is now professedly 
“remunerated.” The prevailing “ greed of gain” in this direction is un- 
righteous, as declared in Proverbs xiv, 31: and it is impolitic, as ruled in 
Proverbs xxii. 16. 

A movement has been commenced under favourable auspices, developed 
at a public meeting, for the blishing of a Mechanics’ Institution at 
Walsall. Three hundred persons have already offered to become members. 
An institution somewhat of the character of the one now contemplated 
ceased to exist at Walsall about fifteen years ago in consequence of a party 
spirit having largely pervaded its management. 











A few days since returns were printed of the amounts granted in respect 
of Schools of Art during each of the last four years, distinguishing the sums 
paid to the masters and pupil teachers of each school, and specifying 
whether the payment to such masters was wholly for salary, or on account 
of scholarships or otherwise. ‘The contents of the returns having reference 
to the Schools of Art in the Midlands have been thus summarised by the 
Birmingham Journal —In 1852 the grants amounted to £10,870, ef which 
the Birmingham and Potteries schools received £600 each, that at 
Coventry £200, and at Worcester £150. The working of the system under 
which these grants were made not being satisfactory, the Board of Trade 
made an alteration as to future grants, without reducing the salaries 
previously granted, out of a regard for vested rights, The attendance of 
the students was held to afford the best evidence of the estimation in 
which the schools were held in their respective localities, Jt was found 
that the ratio of the students’ contributions to the Government grant 
differed in different localities, and that the average cost was considerably 
higher than in most private establishments. The masters were ap- 
pointed by the Board of Trade at salaries varying from £150 to £300, 
and were not required to pass any examination, Now they are appeinsed 
by the Jocal management, and are obliged to pass through the Central 
Training School, or an examination conducted there, and to obtain one or 
more certificates of competency. Under the new system the income of a 
master is dependent on his competency and the success of his school, the 
greater portion being derived from his share in the fees paid by the 


students. The Birmingham School of Art was established in 1542 as 
a school of design; in 1853 the master's salary was £4122 106s., 
in 1854 it was £497 lls. 2d, and. in 1355 it had increased to 


£522 5s. 8d. The Coventry school was established two years later, 
also as a School of Design; there the master’s salary in 1853 was 
£198 19s. 1ld., but the following year it fell to LIL 19s. 2d. with 
£11 13s. 4d. for pupil teachers, and in 1855 rose to £20, with £15 for 
scholarships, and £17 10s. for pupil teachers. The Dudley school com- 
menced in 1853, with the master's salary at £5; for the two succceding 
years it was £10, and im 1855 there was an additional £5 for pupil 
teachers, ‘The first schools of art established in the potteries were those at 
Stoke and Hanley, first subsidised in 1847, as separate schools of design, 
and afterwards united, In 1853 the master’s salary was £480; the fol- 
lowing year it fell to £316 8s. 6d., with £7 10s. for pupil teachers; and in 
1855 to £280, with £15 for scholarships, and £7 10s, for pupil teachers. 
The schools at Burslem and Newcastle-under-Lyme were established in 1853, 
when the salaries of the masters was £15 and £15 respectively. In the 
following year they declined to £16 Gs. 10d., and £28 5s. 1id., with £5 
and £7 10s. for pupil teachers, In 1555 the master’s salary at Burslem 
was £37 4s, and £15 was granted for scholarships, and £20 for pupil 
teachers; at Newcastle-under-Lyme the master’s salary fell to £3 7s. 3d., 
with £12 10s. for pupil teachers, The school at Wolverhampton was 
established about the same time, but received no grant until 1854, when 
the master’s salary amounted to £11 13s, 2d., diminished the following 
year to £10, with £3 for scholarships. The Worcester school dates from 

1851; during the first two years to which the returns moved for by Mr. 

Ricardo apply, the master’s salary was £135, with £1 10s. for scholarships 

in 1854, but in 1855 the salary rose to £140, and £12 was granted for 

scholarships, and £20 for pupil teachers. The total amount of the grants 

in 1853 was £20,953, in 1854 £25,865, and in 1555 £25,500. The num- 

ber of students has greatly increased, and the adoption of the self-support- 

ing system as far as possible has considerably diminished the cost to the 

State. In 1851 the schools of design which were mainly supported by the 

Government grants, had 3,296 students, costing per head £3 2s. 4d. In 

1852, when the change of system was adopted, 4,506 students cost £2 88, 6d, 

each, In 1853 there were 17,209 students, costing £1 4s. 6d. each; in 

1854 the cost per head of 22,154 students was £1 Js, Gd; while that of 

31,455 students in 1855 was only 16s. 2}4. 











Considerable effort is now being put forth by a number of gentlemen 
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sensible of the great aid to moral and social advancement which may be 
afforded to the working classes by an improvement of their dwellings, whieh 
in 80 large a number of cases—shame for the most part to their employers 
—are more like the kraal of the Hottentot than the dwelling of the 
British workman. Incorporated by Royal Charter (limited) and under 
distinguished patronage and support, there has been formed a society 
called the Salopian Society for improving the condition of the industrial 
classes. The socicty’s capital for the counties of Salop, Chester, Denbigh, 
Flint, Hereford, Montgomery, Radnor, Stafford, and Worcester is £100,000, 
in shares of £5, with power to increase it to £300,000. The objects of 
the society are to advocate the important cause of clcanliness—and to im- 
prove the character and to inerease the comfort of the dwellings of the 
labouring classes—and thereby to assist in promoting their social and 
moral, as well 2s their physical and sanitary condition :—First, by the 
erection of public baths and washhouses after the best and most approved 
plans—and which will afford to the working classes such accommodation as 
will greatly tend to improve their health, comfort, and respectability. 
Secondly, by constructing commodiously-arranged and well-built model 
cottages for families and suitable model lodging-hous:s, furnished with 
every requisite comfort and convenience, for single men—combining in 
their construction the several improvements in drainage and ventilation, 
with a due supply of water, and such other advantages as shall be calcu- 
lated to render their sanitary condition as complete as may be practicable, 
We willingly give our aid to the benevolent directors by adding the fel- 
lowing passage from their prospectus of the Society:—* The social and 
moral advancement of the industrial classes must be felt by every bene- 
volent and patriotic mind to be an object of deep solicitude; and the 
promoters of this association have felt that one great step towards the at- 
tainment of such an object is to render their habitations comfortable and 
attractive in their character, at @ Jair and reasonable rent—tlor wuch of the 
social evil of which we complain is doubtless attributable to the very great 
want of attention hitherto paid to the dwellings of the working classes- 

which are generally ill-ventilated, in close situations, and constructed 
without any rgard to the persons! convenience of the occupants, and not 
unfrequently Jet at hich rents, Experience, however, having shown that 
benevolence alone cannot work out this vitally important object—and that 
any association to be of an enduring and sufliciently comprehensive nature 
must yield a pecuniary return to parties willing to invest their money in so 
laudable on undertaking, the promoters of this society have combined the 
commercis] with the benevolent principle so that those who may wish 
to benelit their fellow-creatures will not give their capital, but merely lend 
it, as it were, at a somewhat less certain rate of interest than might be ob- 
tained in other projects; nevertheless, from the gratifying results afforded 
by the working of similar institutions, the directors believe that they will 
eventually be enabled to remunerate shareholders with from £4 to £5 per 
cent. interest per annum—the surplus after payment of such latter sum, 
being directed by the charter to Le applicd in extending the future oper: 
The chairman of the directors is Mr, R, A. Slaney, 
cer, 


























tions of the society,” 
M.P.; the Hon. Secretary, Dr. Jukes Styrap, and the consulting en 
Mr. Price Pritchard Baly, C.E. The society has our warmest wishes for 
May many such soon be in full operation throughout the 








its success 
kingdom. 


METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From our OWN CORRESPONDENT.) 
Tue metal trades during the past weck have not experienced any material 
change, The inquiry for iron is steady and quiet, and there appears to 
be an absence of speculation. The demand for merchant iron continues 
steady, and prices of superior brands are maintained without difliculty, 
whilst the rates for inferior makes bave been more regularly maintained, 
‘The tightness of the money market tends to check the extension of the 
trade at home, but the ovders for ladia and the colonies generally continue 
sed shipments, 


3 tous, for the 









to augment satisiactorily, as is evidewced by the iner 
564 tons, against L1,2e 
g 2.281 tons in excess of that period. 






which, for the past week, were 
corresponding week of last year. be 
There is not much doing in the pig iron trade, which is materially aifected 





hy the position of the money market. 
Lead is in good demand and the price likely to increase, 
quoted at £25, sheet L24 10s., and pigs L26 10s, per ton. 
The coal trade manifests as much activity as is observable at this season 
und woollen trades are net so pros- 
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of the year, aud, although the cottor 
perous as they were a month ago, the demand fer manufacturing purposes 
is tolerably good. In the Yorkshire coal fields, on account of the facilities 
for exportation, the demand for coal for steam purposes is increasing, and 
*ral places favourable for the outlet of coal 





arrangements are Making at sev 
to promote the export trade. This seems to be the safest method of re- 
lieving tie markets of the stocks which have accumulated latterly to a con- 
siderable degree, owiig to the great increase in production, which, of late 








years, has fully doubled in extent. 

At Manchester, there are some disagreements in the building trade 
between masters and men with regard to the half-holiday, and numerous 
meetings have been held on the subject; the men appear to be in favour 
of a half-holiday, and the majority of the masters against it; and numerous 
strikes have taken place in consequence of the want of an amicable arrange- 
ment. On Friday there was a meeting of upwards of 100 masters engaged 
in the different branches of the building trades, to hear the statement from 
various parts of the district with regard to the position of the employers, 
and the effects which would result to the trade by the adoption of the 
wishes of the workmen. The following resolution, after much discussion, 
was agreed upon, “* That this meeting having heard the explanations o/ the 
master joiners, approve of the steps they have taken, and recommend them 
to continue their opposition to the introduction of a half-holiday in the 
trade, believing a reduction in the hours of labour to be wholly unuecessary 
and fraucht with great loss to the employers.” 

The rapid strides which have been made in the trade of Liverpool during 

the past year, and particularly during the present, have been such as to 
compel the attention of the dock committee to consider the propricty of 
enlarging the present docks or of providing inereased dock accommodation 
in some other manner. in IS!0 the tonnage of the port of Liverpool 
was 734,000, and the dock space 36 acres; now the tonnage of the port is 
132,000, and the dock space daeres, In 1810, the dock rates paid were 
£65,782, and in 1856 the rates were £326.850. The increase in the 
shipping has given rise to a very large extra demand for coals jor the 
steamers, and last Thursday there was a meeting of some of the Yorkshire 
coal owners at Liverpool, to examine the shipping facilities of 
two docks, and to make an arrangement with the railway companies 
for the cheap conveyance of coal to the port. The  .eturns of 
the export trade of the coal ports for April are very  satis- 
factory, During the month Neweastle-upon-Tyue exported (‘n tons in 
each case), 168,063 of coal, and 15,441 of coke, over sea; Sunderland, 
70,182 of coals, and 551 of coke; the Hartlepools, 44,160 of coals, and 
2,765 of coke ; Blyth, 8,465 of coals; Middlesborough, 4,094 of coals, and 
4,278 of coke ; Hull, 12,425 of coal; Grimsby, 5.509; Liverpool, 45,547; 
Cardiff, 78.3 Swansea, 20,716; Newport, 13,383; Glasgow, 3 ; Port 
Glasgow, 36; Greenock, 2,865; Grangemouth, 2,124; Alloa, 7,345; 
Borrowstowness, 2,061; Troon, 6,118; and Charlestown, 7,266. The 
quantity of coals shipped for the London market during the month was 
281,155 tons. ‘The decrease of sea-borne coal delivered in London during 
the present year, as compared with the same period of 1856, is 31,454 tons. 
The inereased quantity delivered by railway in the London market, in the 
same period, is 4,976 tons. The value of goods other than coal and coke 
exported to foreign counties from the following places during the past 
month, was :—Newcastle-upon-Tyne, £200,771— April, 1856, £110,014; 
the Hartlepools, £165,538—1856, £86,984; Middlesborough, £54,809— 
1856, £29,766 ; Sunderland, £8,343—1356, £25,007 

Great exertions continue to be made at the Lundhill colliery for the re- 
covery of the bodies of the miners, who have been buried alive for nearly 
three months, The number of bodies recovered up to Wednesday was 89, 
and there were believed to be about 100 more in the pit, A vast quantity 
of fallen material irom the roof of the mine is impeding the getting of the 
bodies, The subscription in aid of the sufferers now amounts to nearly 
£10,000. 

Some interest has been created in Manchester for several weeks past in 
reference to the new railway brake, invented by the superintendent of the 
carriage-making department of the Lancashire and Yorkshire Railway. 
The following is an interesting account of some experiments, which were 































recently made to test the practicability of the invention :—* The appliance 
was attached to tsvo large new carriages, which are themselves deserving of 
notice. They are made of East Inciia teak, each being 33 feet long. One 
of them has six compartments, besides the van, the other has seven com- 
partments, there being three of the first class in the centre, and two second 
class at cither end. This carriage accommodates 72 persons. The ordinary 
Ashton trein which these two carriages replace, consisted of six carriages, 
weighing 30 tons, and holding 149 persons; the new ones weigh only 16 
tons 2 cwt. 2 qrs., and accommodate 144 persons; there is, therefore, a 
saving of nearly one-half the dead weight. Much of this is gained 
by the reduction in wheels and axles, since six carriages required 
wheels, whereas two merely require eight. They 
are ve lofty, and there is less oscillation, and what in 
sea phrase is called pitching, than in the shorter kind, Mr, Fay's patent 
break consists of a horizontal bar, 1 jin. thick, running under the centre 
of the carriages; this is revolved by a vertical shaft, which, at its junction 
with the bar at the bottom, has upon it the worm of a screw, which works 
into screw-cogs on the shaft, so that, when the guard turns the shaft at the 
top, it also turns the horizontal bar. Under the middle of each carriage 
there is an axle, from the centre of which projects, in an upward direction, 
a quadrant, whose rim is toothed, and is moved by a worm on the horizontal! 
bar. When the quadrant is acted upon by the guard revolving th 
the movement of the axle forces out the rods connected with the bre 
each pair of wheels, and this can be done by one man, so 2s completely to 
scotch them, As the bar, in order to work the quadrant, requires to be 
rigid laterally, but expansive longitudinally, so as to allow for variable dis- 
tance between cariiages, one end is square and slides in a hollow square 
portion of the corr sponding part, like a teleseope, There is a simple mode 
of coupling and of throwing the apparatus in or out of gear, when the break 
carriages are employed singly or otherwise; nor dees it matter which end 
the carriages are turned towards each other. The break clogs con- 
tinue equally operative until they are nearly worn out, as the cogged 
quadrant adapts itself to the gradual wear. An experiment with 
this break was made on Friday afternoon with the two large 
earri referred to, during its trip to Stalybridge and back. The 
break was applied at intervals, by the direction, chiefly, of Mr. Black- 
more, superintencent of the passenger department of the Lancashire 
and Yorkshive line, without the engincer being informed of it; and 
althouzh full stesm was still kept on, there was instantly felt a tendency 
to fall forward, in consequence of the checked momentum, and the train 
ttoastand in spite of the engine’s power. At the sug- 
signals were laid upon the 
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| gestion of the representatives of the press, fog 
sat unknown places, in order that the distance might be measured 
| from the points at which they exploded, to those at which the train was 
| arrested. The first experiment in this way was made after leaving Staly- 
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bridge, when running into Ashton. ‘The train was at an crdinary speed 
wheu the signal ex;loded, the new break was applied, and the steam shut 
off, but the engine not reversed, nor the tender-break used, The train 
stopped in sixtecn seconds, the distance run being 110 yards. It was next 
decided to employ all the arresting power, as in the case of some danger 
becoming suddenly visible. ‘The signal was heart when the train was 





going down the gradient of one in twenty-five, opposite the engine shed at 
Miles Platting, at the rate of about twenty-five miles per hour, In twelve 
or thirteen seconds the train became stationary, having only travelled 
seventy-six yards, 


NOTES FROM THE EASTERN COUNTIES. 
FRoM OUR OWN CORRESPONDENT.) 
Tue controversy continues as to the superiority, in an economical point of 
view, of the threshing machine as opposed to the flail, and vice versa. Mr. 
, With an inti ion that he shall now take leave of the subject, 
athe your 1855 Ihireda machine six days, threshed 650 
ferent grain, including wheat, barley, and cats. In the same 
*h we threshed in five days 562 coombs; 





Kingsbur, 
observe: 






coombs of di 
year [ hired asecond machine by wh 
again with the same machine we threshed in four days 427 coombs 
after that in two days 254 coombs, Last year after 1 purchased a machine 
of my own, I threshed for myself, at different times, in eleven days, 1,240 
coombs. I threshed for one gentleman 120 coombs of wheat in 7}, hours ; 
for another 149 coombs in 11 hours, including all lost time for meals, &e. ; 
and always consider, if the stack is large enough, that 100 coombs is the 
least we ought to do in the day. Above a month since 1 threshed a stack 
of barley, containing nbs 3 bushels, for a gentleman who has been 
in business many years, d is considered by all who know hin to be far 
too honourable to make use of a mis-statement of facts and figures for any 
purpose, although Mr. Baker gives me credit for doing so, He told me the 
stack stood in the field, that he lad to use horses for carting corn, chaff, 
coal, &c , and one to tread the straw down upon the stack; he calculated 
every expense, and found it cost him ?s. 14d. per quarter. But had he 
carted the stack into the barn for the purpose of threshing by flail, he must 
have employed thirteen men, a boy, and six horses. I consider that by 
threshing by steam this expense is saved, and ought fairly to have been 
deducted from his cost « . lid. per quarter, which would thus have been 
brought below 2s. Mr, Baker alludes to the waste in barley by birds and 
vermin, Ll apprehend if the outside of the stacks are well threshed directly 
after harvest, the loss from birds will be no more than that of any other 
corn ; and from vermin I suffer much more in my wheat stacks than in my 
barley. Mr, Baker may well have a sufficient margin left for all contingent 
expenses when he charges 18s. for carriage of machine and man's board, 
ls. more for labour to thresh 36 quarters than I should for 55 quarters, and 
10s, for thatching the small heap of straw six acres of barley would 
make, and which an agricultural labourer would cover up in one day. 
What Mr. Baker states respecting the depreciation of the marketable 
value of barley threshed by steam is correct, if he uses a drum upon a 
wrong principle: but if he has a drum fitted with Barrett, Exall, and 
Andrew's patent beaters he may allow it to revolve 1,200 times in a minute 
and not injure one grain. This I am quite sure any one who has tried one 
will bear me out in.” A“ Yorkshire Farmer,” who has been drawn into 
the controversy, says :-—-" I think any one at all used to steam threshing 
machines will at once see that Mr. Baker has formed a very low estimate 
of a day's work, when he says that 36 quarters is all that can be threshed 
in one day by steam power: I will just give you one instance of what barley 
we threshed in one day last January with one of Clayton and Shutileworth’s 
OF course we began as soon as it was light, and with the excep- 
dinner, &c., kept going till dusk; and 
ready 




























muchines, 
tion of necessary stoppages to © 
when we came to blow the barley over we found we had 78 quarters 
for the market Although this is considerably above the average of corn 
threshed in one day, it is not by any meansan uncommon occurrence to 
thresh as much or even more in one day, we ourselves having threshed over 
80 quarters in 11 hours, including stoppages. I think the average in this 
neighbourhood will be considerably over 60 quarters per Ciem; but as it 
is always best to be on the safe side. particularly when you have. so much 
room, we will say 60 quarters (which IL am quite sure is the minimum 
average) and reckon the cost by steam power and flail :-—— 








Hireofmachine .. .. 4110 0 Threshing, dressing, 


Coals ae ate pia. wel & and avelling barley 
Two men's board with by contract. at the 

machine .. .. . 03 0 | lowest estimate 2s. 3d 
ldmenandiads .. .. 112 0 | perqr. .. .. « £615 0 


£312 0 
leaving a balance in our of steam threshing of £3 4%s., or acarly 100 per 
cent. Mr. Baker does not wish to contest the question closely, and con- 
tents himself with what he calls, or professes to think, approximate 
conclusions: but these are facts, things just as they really are. As to 
barley realising 1s. €d. per qr. more when it is done by flail, I never heard 
of such a thing before, unless the corn has been damaged in the machine 
by defective management. In fact, the merchants here prefer it done by 
steam power, because if the corn is rather out of condition it is so much 
better avelled by machinery than it possibly can be by hand, unless at an 
enormous amount of manual labour; and as for the straw being fresh and 
of so much more value when the stack of corn is got into the barn, 
would it not be quite as exsy and easier to cart the straw from the machine 
as it is threshed into the barn, inasmuch as the borses are generally at 
liberty on that day’ At all events it would take no more horses to get the 
straw vader cover after it was threshed than before ; for, prior to the late 








discussion at the Central Farmers’ Club, who ever heard of a machine drum 
deteriorating from the value of stvaw as fodder. If Mr. Baker will come 
| into Yorkshire, we will show him how to thresh 36 qrs. of barley (his 





day's work) before twelve o'clock, and with the aid of effective machinery 
do double the work in half the time, and at less cost than it conld be done 
atin the days of our predecessors.” 

Boydell’s traction engine and endless railway for ploughing by direct 
traction, and also for drawing on common roads has been triel at Croxton 
Park, near Thetford, Norfolk. Mr. Burrell, of the St. Nicholas Foundry, 
Thetford, has built two of the engines with some improvements, and both 
of them were exhibited at work before a numerous party of farmers and 
gentlemen interested in agricultural progress, The distinctive feature of 
the apparatus is the endless railway attached to the wheels, and in the 
engines manufactured by Mr. Burrell, the boilers have a greater heating 
surface, and the steering apparatus is more compact. In the first experi- 
iment a timber gill with a great load was drawn for a considerable distance 
on a common road; and a field thirty acres in extent being afterwards 
selected for ploughing, one of the engines dragged after it three double 
ploughs, guided by three men, at the rate of nearly three miles an hour. 
An acre was ploughed in fifty-four minutes, or at the rate of ten acres per 
day, and it was generally considered that in a wider space a greater propor- 
tionate amount of work might have been obtained. The result of the 
experiments was, on the whole, satisfactory Mr. Burrell has applied the 
endless railway to common portable agricultural engines, thus making 
them locomotives capable of “going by themselves,” instead of being 
dragged about by five or six horses. This is obviously an important im- 
provement. It may not be generally known that the engine exhibited by 
Mr. Boydell at the Chelmsford meeting of the Royal Agricultural Society, 
and which was purchased by the Russian government, was lost in the ship 
in which it was sent, in the Gulf of Finland. Luckless Russia ! 

The new Neue Valley Drainage and Navigation Bill has encountered a 
warm opposition at Wisbeach, where a public meeting, presided over by 
the Mayor (Mr. T. S. Watson) has been held on the subject. After con- 
siderable discussion, a series of resolutions were passed to the following 
effect:—That the measure for the improyement of the Neue Valley 
Drainage and Navigation was originally brought forward by the proprietors 
of lands to be drained and the corporation of Wisbeach xs conservators of 
the port and harbour of that place, and that legislation ought to be con- 
dueted on the principle of raising contributions in proportion to the benefits 
to be derived by those interests respectively ; that inasmuch as the whole 
income which can be derived from the navigation has been already ex- 
hausted and no further impost can be laid on such navigation without 
diminishing the amount of income from that source, but the owners of the 
lands to be drained are charged only to the amount of a portion of their 
rental, any bill which contemplates a further charge on the tonnage dues 
or on the borough of Wisbeach, on account of th deficieney, is unjust in 
principle and would be ruinous in effeet to the interests of the port and 
harbour of Wisbeach; that the inhabitants and owners ef property inthe 
town and port of Wisbeach have great reason to complain on the following 
grounds :—1, Because the corporation were led to become promoters of the 
s¢ and navigation of the 
er Neue by promises of benefits to the port and trade of Wisbeach, and 
navigation between Wisbeach and Northampton and intermediate 
es, none of which have up to the present time been realised. 2. 
Because they were further led to believe that a total sum of £40,000 and 
an addiiional tonnage duty of / 4, per ton, which if capitalised is equivalent 
to an impost of £3,540, would be sufficient to cover all their liabilities in 
consequence of the carrying out of such works; whereas, in addition to 
this sum, they have been made liable to a further charge of £16,670 12s. 6d. 
by the act of 1854, and are now threatened with still heavier burdens, 3. 
Because the works up to the present time have been executed in a manner 
which seems open to the charge of carelessness and want of engineering 
skill, for example, the insecurity of the stone, pitching. and dwarf piling 
above the bridge; because many of the promised works, such as the 
straightening of the bends at Phillip’s brewery and the Horse Shoe Corner, 
the providing berthage for vessels,, the piling of the East Field bank, have 
been totally abandoned; because parts of the works have been done and 
then required moditication, as in the enlargement of the sectional area of 
the river by removing the old bridge, and the subsequent contraction of the 
channel by a costly contrivance called a “ throttle ;” and because all the 
works may be endangered by heavy floods scouring the enlarged channel of 
the river ata future time. 4. Because in consequence of the heavy burdens 
which these works have imposed upon the town, the Local Board of Health 
(after having expended more than £1,200 on surveys and planus) have been 
compelled to postpone very important works of (rainage and water supply 
urgently needed in a town so densely populated; and by the provisions of 
the bill it seems intended to deprive the inhabitants of a right they have 
always enjoyed, viz., that of taking fresh water from the river without cost 
or charge. ‘The meeting in conclusion resolved that no effort should be 
spared by the corporation of the borough “to place the deplorable position 
of the town and port” before the Parliamentary Committee to which the 
proposed bill is referred, It is stated that in other quarters the promoters 
of the bill have succeeded in explaining away the opposition to the measure. 

Messrs. Smith and Ashley, of Stamford, exhibited several of their in- 
ventions at the great agricultural exhibition which opened at Vienna on 
Monday. 

The Cleethorpes branch of the Manchester, Sheffield, and Lincolnshire 
Railway, is not to be proceeded with in I ament during the present 
session. The Leicester and Hitchin line, 65} miles long, was opened for 
passenger traffic last week. It passes through the important towns of 
Bedford, Kettering, Wellinborough, and Market Harborough, and will help 
still farther to place the eastern countics in direct communication with the 
north of England. While on the subject of railways, the ramours current 
with respect to the East Suffolk ought to be mentioned. It is stated that 
the Eastern Counties Company have made proposition for working the 
undertaking—* annexing " the line, in fact, to their present enormous 
system — and that the extension scheme from Colchester to Tilbury is to be 
withdrawn. There has long been a general feeling that some such propo- 
sitions would be made by the Eastern Counties, but nothing definite has yet 
transpired on the subject, winch is one of considerable importance to the 
district. . 

Several serious railway accidents are reported. At Oundle the connect- 
ing of the engine of the passenger up-train broke, a portion penetrated the 
boiler, and there was a large and sudden escape of steam, which severely 
scalded the station master (Mr. Mason) and the stoker. An alarming 
collision has taken place near Stratford, on the North London, under 
rather curious circumstances. A practice prevails on the line of sending 
on goods’ trucks with passenger trains for Stratford, and a day or two since 
the 11°45 train for Fenchurch-street comprised five carriages, and the por- 
tion for Stratford, a break van, three carriages, and threo trucks, On 
approaching Hackney Wick (Victoria Park) Station, where the Stratford 
junction runs into the main line, the guard, in the break of the Stratford 
part of the train, is in the habit of pulling the pin out of the coupling. The 
Fenchurch-street portion then shoots ahead, and the Stratford is turned 
into the junction where an engine in waiting backs to take it up. On the 
occasion in question the Stratford portion of the train had acquired such 
a momentum in consequence of the great weight of the goods’ trucks inthe 
rear, that all the power of the breaks failed in bringiny it to a stand-still. 
The engine which was waiting for the train backed towards it in the 
usual way, and although the steam was reversed a sharp collision took 
place, and nearly all the passengers were more or less i:jured. Two 
ladies were much cut about their faces, and one was at first thought to be 
dead. The Essex Herald states that the guard has been suspended. 













































Tue Steam Trave ar Liverroot.—Of late the steam trade of 
Liverpool has progressed with such rapid strides that the accom- 
modation is greatly inadequate to the wants of the ;ort; and, in 
consequence, the principal owners of stea vessels, the Messrs. Bibby 
and Son, have intimated their intention of removing the whole of 
their ships to Southampton, if something is not speedily done to 
remedy the evil. The committee some time ago applied to Parliament 
for powers to borrow money to make considerable dock extension, 
but their bill was thrown out. Ata late meeting of the Dock Commit- 
tee a letter was read from Messrs Bibby complaining of the charges 
at the Stanley Dock, and that the detention of their Mediterranean 
steamers Was so great that it would be impossible for them to retain 
them at Liverpool unless more extended facilities were atlorded. 
Messrs Bibby offered themselves to provide the money for the neces- 
sary works “The communication was referred to the sub-commiitee. 
The chairman said if the committee could seeure Parliamentary 
powers, very large accommodation would shortly be ailorded. 
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AMERICAN RAILWAYS. 

By Zeran ColsuRn. ' 
‘Tue difference between English and American mechanical 
engineering practice has been largely determined by cir- 
cumstances. American railway machinery has been brought 
out under different conditions of grade, alignment, fuel, 
climate, &c., from that of England. It is proposed, in this 
article, to refer mainly to the consequent mechanical pecu- 
liarities of American railways, due to the above and to 
other causes. 

The superstructure of American railways may be first 
noticed. It is almost universally of the wooden cross-tie 
class. The ties, or sleepers, are generally seven feet long, 
of about six by nine inches section, laid generally with their 
centres two feet and a half apart, and imbedded in about 
eighteen inches of gravel ballast. Chairs are used only at 
the joints—the joint-ties being a little heavier than the 
others. The rail, which is almost universally of the flat- 
foot pattern, is confined to the intermediate ties (or those 
between the joint-ties) by spikes only, hooked upon the 
base of the rail. The joints of the two lines of rail of a 
single track are made opposite each other, and are very 
seldom “ fished,” nor has it been sought to give the chairs 
more than the usual length of bearing with any view to 
increased stability. The rails are seldom more than three 
and a half inches in depth, and for what is called a “ first 
class road” weigh seventy-five pounds per yard—although 
much the larger proportion of American lines are laid with 
rails of sixty pounds and under. Throughout the Northern 
States cast iron chairs are generally used, of the “ single- 
lip” pattern, the spikes being relied on to complete the 
fastening of the rail in the chair, as well as of the chair 
itself. The chairs weigh from fourteen pounds. In the 
Southern States wrought iron chairs are very generally 
used. It would be supposed that, with the severe frosts of 
the Northern States, the lines of that section would rather 
adopt the wrought chair. The wrought or malleable iron 
chair is made by machinery from plates of from { to § inch 
thickness—a sufficient portion of the sides of the plate 
being cut through and turned up to form the lips. Thus 
a chair, seven by eight inches on the base, will have double 
lips, each say four inches in length on the rail. 

It will be seen from this statement that American tracks 
are likely to be more yielding under rolling weights than 
those of this country. Nor do the American lines, as 
a whole, present so uniform a surface as the English lines. 

The general pattern of the American locomotive has four 
coupled driving wheels and a “truck” or bogie, making 
eight wheels. By the use of coupled driving wheels, from 
two-thirds to three-fourths of the whole weight of the en- 
gine is made available for adhesion ; and as the weight on 
these wheels is equally divided, the objectionable concen- 
tration of weight of single driver engines is avoided. 
A “ first class” narrow gauge passenger engine will weigh 
56,000 pounds when in running order ; of which say 36,000 
pounds will be equally divided on the four driving wheels, 
giving but 9,000 pounds to a wheel, while the remaining 
20,000 pounds will be equally divided on the four truck 
wheels. For heavy traffic (for goods) six driving wheels 
and a “truck,” or even eight coupled wheels are used. 
The ten-wheel engines will have three-fourths of their 
weight on the drivers, while the eight wheel coupled 
engine has, of course, all its weight available for adhesion. 
A first class ten wheel engine, weighing 60,000 pounds, 
will have but 7,500 pounds on each driving wheel—an im- 
portant consideration, with a yielding superstructure. The 
engines with six and eight wheels coupled have cast iron 
tires, chilled on the wearing surfaces. 

To maintain constant equalisation of weight over rough 
portions of the line, the springs of the coupled driver 
engines are, of course, connected with equalising levers. 
The “truck” or bogie is almost always used (excepting 
with all-coupled drivers) to adapt the engine to curves. It 
is not unusual for ten wheel engines, with bogies, to be 
built upon an extreme wheel base of twenty-two fect, and 
to be run through 6° curves, or curves of 955 feet radius. 
The “truck” supports its load on its centre—the central 
pivot, upon which the engine bears, being made flat on its 
lower end, and of a diameter of from eight and a half to 
twelve inches. This rests in a cup or bushing, on the top 
of the truck frame, and by its considerable diameter serves 
to keep the engine from rocking sidewise. In eight wheel 
engines (four driver and truck) all the wheels have flanges, 
the “ play” or whole lateral movement between the flanges 
and the rails being j inch for all usual curves, say of 955 
feet radius and upwards. The ten wheel engines have 
their middle wheels with fiat tires, while the eight wheel 
coupled engines have only the extreme wheels fianged. 
The usual diameter of driving wheels for passenger engines 
is five and a half tosix feet—for goods’ engines from forty- 
three to sixty inches. A five feet wheel is a very common 
size, for both passengers and goods. 

For engines with wheels of five feet and upwards, the 
cylinders are level, and are always placed outside of the 
smoke-box. There is not now a single engine building in 
the United States with the “inside-connexion ” (or with 
cranked axle), and those already built are in disfavour. 
The objections to the “ crank-engines,” as they are called, 
are the liability of the cranks to break, the extra weight 
required for counterbalance, the extra height to which the 
boiler must be raised, with the consequent shortening of 
the chimney to pass under a given height of bridge—the 
greater weight and expense of parts, increased crowding of 
the work, and that the crank limits the length of fire-box, 
with a given spread of driving-wheels. 

_ The boilers are made of light iron, iron of one-quarter 
inch thickness being generally used for the furnaces and 
for barrels up to forty-eight inches diameter. Thiniron is 
found to be much less liable to blistering, and is used chiefly 
for that reason in furnaces, as well as to save weight. The 
boilers have generally two steam-domes, from each of 
which steam ie drawn alike to supply the cylinders. Be- 
sides giving an increased steam room, the draught of steam 
is equalized at the two points, and there is less chance of 
foaming. The outer crown of the fire-box is usually ele- 
vated ten inches above the top of the barrel of the boiler, 





with which it is connected by a sloping off-set or t. 
This gives the extra steam room afforded by the spherical 
crown, while it gives also a strong joint and finish. 
The tubes are generally of copper; there are, compara- 
tively, very few brass or iron tubes in use. Brass appears 
to give more trouble by beeoming leaky in American en- 
gines than copper; it will not withstand the operation of 
“caulking,” while, also, it is liable to suffer more than cop- 
per from = accidental exposure to the fire when the 
water may chance to be low. Copper tubes cost about 
twenty-five per cent. more than brass. For anthracite coal 
burning engines iron tubes are used, as the mechanical 
action of the flying particles of coal cuts out the copper. 

Although the fuel burnt is wood, the proportions of 
boiler do not differ greatly from the approved English 
standards for coke, the blast-pipes only being smaller. A 
16 by 22 inch cylinder engine, with 6 feet drivers, will 
have a furnace 54 inches long inside, 38 inches wide, and 
54 inches deep. The boiler will be 46 inches in diameter, 
and contain, say 150 tubes, of 2 inches external diameter, 
and 11 feet 6 inches long. The blast-pipe nozzles will be 
double, one for each cylinder, and will average 2} inches 
in diameter, seldom over 23 inches. ‘The increased inten- 
sity of blast is necessary to keep in sufficiently powerful 
combustion a fuel with so little carbon as ordinary wood. 
American builders are using fewer tubes than formerly— 
distance between tubes, for the free escape of steam, is con- 
sidered influential as well as absolute extent of tube sur- 
face. Many engines have been found to steam better by 
plugging up one or two vertical rows of tubes near the 
centre of the boiler, thus actually diminishing the tube 
surface. The general disposition is to separate the tubes, 
inch apart in the clear. 

The grates are invariably of cast iron, and no doubt an 
improvement could be made by using the wrought iron 
bars, so generally used here. 

As the combustion of wood liberates so great a number 
of sparks, it is necessary to prevent their escape from the 
chimney. For this purpose a disc, like an inverted tea 
saucer, is placed a short distance above the mouth of the 
common chimney. A large outer casing, or spark reservoir, 
is made around the chimney, and a netting of wire-cloth 
covers the top of this casing. The sparks, projected against 
the under side of the curved dise, are deflected downwards, 
their own gravity retaining them, while the smoke and 
steam rise freely around the disc, and escape through the 
wire-cloth at the top. When too many sparks have accu- 
mulated they are drawn off through a small opening, which 
at other times is kept covered by a cap or door. 

The exhaust pipes terminate at about the level of the 
lower row of tubes in the boiler. Suspended over these is 
a pipe of about eight inches diameter, extending nearly to the 
base of the chimney. ‘The object attained is that of equal- 
ising the draught between the bottom and upper tubes, 
whereas, if the blast pipes terminate at the level of the 
upper row of tubes, the draught will be strongest there. 
This pipe is called a “petticoat pipe,” as it is now oftener 
made in three sections, each being of the form of a tran- 
cated cone, and placed one over the other. The action of 
the blast is thus distributed nearly equally over all the 
tubes. A variable exhaust is never used in a wood-burning 
engine. 

Various arrangements, some of which have been quite 
successful, as far as tested, have been applied to heat the 
feed-water by the waste heat in the smoke-box and chim- 
ney. ‘The boilers are covered with pine cleading, which is 
cased with Russian sheet iron, the surface of which is simply 
oiled, to retain its beautiful original lustre. The fire-box 
crowns are covered with felting, with an outer jacket, cither 
of Russian iron or of planished brass polished bright. The 
felting used is not nearly thick enough to afford safficient 
protection from the severe climate of the American winter. 

On many of the seaboard lines, where wood is becoming 
more and more scarce, considerable attention is being 
turned to the burning of anthracite coal. In the Western 
States, where the vast prairies are destitute of wood, but 
which are underlaid with bituminous coal, many attempts 
are making to burn that fuel. 

The anthracite-burning engines may be first mentioned. 
The conditions which, thus far, have been decided on in the 
construction of these engines are these :—Large extent of 
grate area—free admission of air to the surface of the fire 
as well as to the bottom—and a moveable grate, whereby 
the cinder or clinker may be broken up and liberated at 
proper intervals. The heavy engines employed in the 
transportation of coals on the Reading Railway burn an- 
thracite, and are of the following dimensions :—Eight 
coupled driving wheels of 43 inches in diameter, cylinders 
19 inches in diameter and 22-inch stroke, boiler 46 inches 
diameter, containing 103 iron tubes, 24 inches in external 
diameter, and 14 feet long. 


The furnace is seven feet long on the grate, projecting | 


behind the back pair of driving wheels, and having a 
lean-to or shed roof. The back-end of the furnace has 
large doors, both for feeding and cleaning, and through the 
latter grated openings are made to admit air at about the 
level of the surface of the burning coal. The grates are 
very heavy (of cast iron), and the bars are cast together in 
pairs, each pair being moveable by means of a hand lever 
inserted in an eye or socket, which is made in a part of the 
grate-casting projecting from under the back lower edge of 
the furnace. The movement given the grate is a lateral 
rocking motion, by which the clinker is broken up and 
dropped. ‘The ash-pan, underneath, is made to carry water 
a few inches in depth, by which falling coals are extin- 
guished, whereas if not so extinguished their heat would 
soon burn out the grates. These engines have variable 
exhausts, and only a close grating over the top of a straight 
chimney, having none of the spark-arresting apparatus of 
the wood engines. 

These engines do not give entirely perfect combustion, 
much coal is wasted through the grates, more is dischar 
from the chimney, while the —— surfaces of the im- 
mense fire-box, which is not cleaded, radiate a great deal of 
heat. From these reasons, the engines do not average an 
—— of more than 5} pounds of water to a pound of 

. In some more recent engines, built by the Reading 


Railway Company, the proportions are more economical, 

the grates are not moved, and the feed-water is heated 
| waste heat, and the fire-box thoroughly cleaded, b 
of which the average evaporation is over seven pounds of 
water to the pound of coal. 

It is hardly probable, however, that anthracite coal will 
be ultimately much used in locomotives. At best, it has-a 
severe action on the furnaces and tubes. There are, at 
present, many attempts making to burn raw bituminous 
coal, coke being but very little used. There are not, per- 
haps, half a dozen coke engines in the United States. 
There is little difficulty in the ordinary burning of bitu- 
minous coal, except from the smoke, the presence of which 
shows that the coal is not wholly burnt. In goods engines, 
where the smoke can cause no annoyance to passengers, soft 
coal is already much burned in the mountainous districts. 
A moveable grate and variable exhaust are considered 
essential, but the furnaces and tubes are generally of iron, 

The expedients used in the bituminous coal engines are 
rather various, but may be briefly noticed. The principal 
object sought is perfect combustion, as well to avoid smoke 
as for actual economy. It may be premised that neither of 
the plans mentioned are in general use, although a greater 
or less number of each are in experimental use, some of 
them with much success. The question of mineral fuel 
has not, however, been settled, in any sense, in the United 
States. 

Boardman’s boiler maz be first mentioned. The furnace 
is of similar proportions and construction to that of an ordi- 
nary coke burning engine. From near the top of the 
furnace a long flue, flat on its bottom, extends horizontally 
to the smoke-box. ‘This flue is nearly as wide as the fur- 
nace itself. The bottom of this flue is a tube-sheet for a 
large number of vertical tubes, about forty inches in length, 
which extend downwards through the flat bottom of the 
boiler, beneath which is an ash-pan carried along under the 
whole length of the boiler up to the smoke-box at the front 
end. From this description it is to be understood that a cross 
section of the external shell of the boiler is similar in form 
to that of the external fire-box, that is to say, semi-circular 
crown, flat sides, and flat bottom. The capacity of the 
combustion chamber, the downward draught, and the great 
cross sectional area of the tabes are all peculiar, and appear 
to have influence in burning the raw coal with no smoke 
whatever. This boiler burns coal successfully. But it has 
disadvantages, among which are its great weight, especially 
its weight forward, which in the ordinary construction of 
engine, is thrown on the bogie, and is not available for 
adhesion. An engine with this plan of boiler, if weighin 
56,000 pounds, will have 30,000 pounds on the drivers, an 
26,000 pounds on the bogie. So, too, it is a bad form of 
boiler for staying, by reason of its extended flat sides, while 
also, as it fills the whole spaee between the frames, it com- 
pels placing all the work, such as valve gear, &c., out- 
side of the driving wheels. 

What promises to become very successful in burning raw 
coal is the ordinary boiler having the following modifica- 
tions, viz.:—A saben chamber, twelve inches only in 
length, extends into the barrel of the boiler, while in its 
mouth is placed a wall of fire-brick or burnt fire-clay, say 
four inches in thickness, and perforated closely with holes 
| of three inches diameter. This wall corresponds in position 
| and size with the ordinary tube sheet, while between it and 

the tube sheet is a space of eight inches, wherein, aided by 
| the heat with which the fire-clay wall is charged, the gases 
are completely burned, fresh air for the purpose being ad- 
mitted through hollow stay bolts, by which the combustion 
chamber is secured. This boiler has a copper furnace ; its 
grates are of cast iron, and are pronla to, as well as 
supported by, two transverse rocking shafts beneath. By 
rocking these shafts the grates are moved, one half between 
the other half, as the fingers of one hand may be moved up 
and down between those of the other hand, or as the one 
half of the warp of a web is moved by the healds or har- 
ness between the other half. This movement is to break 
up and liberate the clinker. The fire door is of the ordi- 
nary size and position, but has several holes of, say, 1} 
inch diameter through it, which may be partially or 
wholly covered with a sliding plate. The ordinary vari- 
able exhaust is not used, but in its stead the following :— 
The blast pipe nozzles (placed low down as usual) are made 
as large as will enable the engine to steam freely under 
ordinary circumstances—perhaps four inches—and around 
the blast pipes, and concentric with their common centre, 
is an annular ring, having a large number of small holes 
opening upwards, in the same direction as the blast pipes. . 
This ring may be supplied with steam from the boiler, and 
thus, whenever additional blast is required, a jet of greater 
or less intensity may be turned into the chimney. Of course 
this may be done while the engine is standing. This sup- 
plies a variable blast without involving additional back- 
pressure on the piston, and at no other charge than that of 
the steam taken from the boiler. The front doors of the 
smoke box are made to open, one half each way, on hinges, 
and may be opened by a lever from the foot-plate, and are 
to be so opened whenever it is desirable to check the 
draught; being thus used instead of the ordinary ash-pan 
| damper. 
| Other engines are burning coal with no essential modifi- 
| cation other than in having the ordinary combustion cham- 

ber extending five or six feet into the barrel of the boiler. 
| This combustion chamber was used by Mr. Alba F. Smith, 
| formerly of the Cumberland Valley Railway, and now of 
the Hudson River Railway, some time before it was made 
public here by Mr. M‘Connell. 

The Manchester coal engine, or Bayley’s boiler, may be 
described as follows:—An inclined water table extends 
from beneath the tube sheet, upwards and backwards, to 
near the upper rear-end corner of the furnace, thus dividing 
the furnace into an upper and a lower compartment. From 
the under side of this water table a water space, or dia- 
phragm, extends downwards (lengthwise of the furnace), 
thus dividing the lower compartment longitudinally into 
two sub-divisions. Each of these lower sub-compartments 
have a fire door, while they also communicate with each 
other through a large opening in the water space between 
them. Then, again, each of the lower compartments com- 
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municates with the upper compartment through an opening 
in the inclined water table, each opening having a slidin 
door or damper, which may be moved from the outside. It 
will be observed that neither of the lower compartments can 
communicate with the tubes except through the openings 
described. The grates are, of course, at the bottom of the 
lower compartments. The plan of working is thus :— 
Open the right hand damper or sliding door, between the 
lower right hand compartment and upper chamber, and 
close the Jeft hand damper. Then feed in coal to the left 
hand grate. The products of combustion can only escape 
by passing, through the opening in the vertical water space, 
into the right hand compartment, and over the incandescent 
fuel, upward through the open damper into the apper com- 
partment, and thence off in the usual manner through the 
tubes. At the next feeding the right hand damper is 
closed, the left hand one opened, and the firing goes on 
through the right hand door, The idea upon which this 
furnace is designed is that of burning the smoke from the 
fresh coals, by passing it over the burning surface of a 
bright fire, and to give it room for combustion in the upper 
chamber. ‘There has been difficulty in keeping tight the 
openings through the inclined water table. This plan of 
furnace has been used in several engines, and in all for 
upwards of ayear. Its success cannot, however, be said to 
be confirmed. 

A pattern of boiler known as Dimpfel’s boiler, with bent 
water tubes, and which has been described in this country, 
is not now in any considerable use. ‘There was either too 
much or too little circulation of water in the tubes—so 
much at times as to disperse the water, or so little at other 
times as to allow the tubes to fill up with sediment. The 
tubes were also quite apt to become leaky, and when they 
did so it was Sem difficult to ascertain which was the 
leaky tube or tubes, and when ascertained it was often 
necessary to remove several other tubes to get access to the 
leaky then. 

In Phleger’s boiler the furnace has a close water bottom 
—that is to say, the water spaces extend under the furnace 
—the grates are water tubes ; a water diaphragm is placed 
in front of the tube sheet, and extends from the bottom 
of the furnace upward to within a few inches of the crown 
sheet. The driving axle passes through this diaphragm, 
and the tubes open out of the lower part of the compart- 
ment forward of the diaphragm. ‘Thus the barrel of the 
boiler is very near the ground. The air is supplied by a fan 
blast, forced by the exhaust steam. 

There is a patent secured for the use of an inclined slab 
of baked fire clay placed in an ordinary furnace, so that it 
shall extend from just below the tube sheet upward and 
backward to within a few inches of the upper back corner 
of the furnace. ‘The heat passes around the upper edge of 
this slab into the combustion chamber thus formed, where 
also the heat of the slab assists in burning the unconsumed 
gases of the furnace. 

Delano’s grate is an improvement which is at present 
likely to come into extended use. Its object is to feed coal 
from the bottom of the fire, each successive charge of fresh 
coal being made to displace the burning coal above it. A 
hole of say twelve by eighteen inches, is made in the centre 
of the grate. A sliding coal box is adjusted beneath, so 
that it may be placed under this opening, or drawn back to 
be filled with coal. <A projecting leaf or plate on the edge 
of the box keeps the opening closed, and supports the coal 
in the furnace, while the coal box is drawn back. Within 
the coal box is a moveable piston, which may be lowered 
into the bottom of the box whenever the latter is to be 
filled with fresh coal; and when the box is run forward 
beneath the opening in the grate this piston can be forced 
up, throwing the contents of the box within the furnace. 

All of the arrangements described for burning coal, as 
well as others, are in greater or less use ; and each arra 
ment has its friends, who are confident of its ultimate suc- 
cess and general adoption. 

The boiler described as Boardman’s has been patented in 
this country (in 1856) by Gardissal. 

The bogies (i.e., the bogy wheels) are invariably of cast 
iron. Notwithstanding the severity of the American 
winter climate, cast iron wheels are still used, mainly upon 
a conviction that malleable iron tyre-flanges become cut 
out by abrasion on the abrupt curves of American lines. 
So far, indeed, as malleable iron wheels have been used, 
American experience confirms this conviction. The bogy 
wheels are rarely above thirty-three inches in diameter— 
oftener but thirty inches—and are either of the single or of 
the double dise form. A vast number of forms of disc 
wheels have been patented in America, each of which was 
supposed to contain some special provision for relieving the 
strain caused by shrinkage in cooling, when the wheel first 
comes from the moulder’s flask, for all the forms of disc 
wheels have a solid hub. The most generally used wheels, 
however, have either two convex discs (convex on the outer 
faces of the wheels) or one flat disc, stiffened by ribs on the 
back. Care is taken to procure an iron which will shrink 
but little—some varieties or mixtures shrinking but one- 
sixteenth of an inch per foot; the distribution of iron in 
the casting is equalised, so far as the conditions of strength 
will allow, and, when cast, the wheel is slowly cooled, 
either by being immediately buried in warm sand, or 
by being placed in warm pits, which are first warmed 
nearly red-hot, and adjusted to cool in three days. The 
mixture of iron for these wheels is, of course, a very nice 
matter—as many as twelve varieties being sometimes 
used in one wheel, to secure the requisite conditions of 
strength, even and deep chill, and small shrinkage. 

At one large establishment, where single flat-dise wheels 
are made, the wheels are transferred, immediately they are 
cast, to deep pits, previously heated, nearly red hot, by an- 
thracite coal fires. As soon as the wheels are placed in 
them, the pits are hermetically sealed against the admission 
of air, and are then about three days in cooling. Thus all 

arts of the wheel cools alike, and therefore without strain. 
‘he chill, which is half an inch deep, is not affected, as the 
chill occurs at the moment of the “set” of the casting in 
‘the sand, and the gradual cooling, from an inferior heat to 
that at the moment of setting, cannot soften it. That the 


wheel cools without strain is easily proved. A flat-disc 





wheel, cooled in the open air, breaks with its own strain— 
it is sure to break before it becomes cool—whereas the 
“annealed” wheels have been cut nearly open in a lathe, 
or by drilling, so as only to leave a thin connecting film of 
metal, barely enough to support the weight, and yet there 
was no fracture. 

In other foundries the wheels are buried in shallow pits 
of sand, and a current of cool air is drawn through the open 
hub, so that its cooling shall occur as early as that of other 
parts of the wheel. 

A 30-inch double plate wheel will weigh about 450 
pounds, and costs about £3; a 33-inch double plate wheel 
will weigh, say 520 pounds, and costs about £3 10s. Hence 
the cheapness of these wheels is a matter of much account 
with American railway men. ‘hese wheels occasionall 
break in severe winter service, no doubt to an amount wi 
would condemn them if they were used here. English 
railway men are hardly likely to realise, however, the con- 
dition of the lines in’ the Northern States in the winter 
months, when the entire roadway is as rigid as a rock for 
weeks, if not for months together. Winter weather, with 
the thermometer at 10° below zero, is not uncommon, while 
it is occasionally as cold as 20° below zero, and sometimes 
even more. Roads with little or no ballast, and laid on 
alluvial soil, are then nearly as rigid as rock. 

As all American railway trains have only centre buffers, 
none of the American engines have any system of outside 
framing to serve as an abutment for the shocks incidental 
to the motion of the train, or for any other purpose except- 
ing perhaps a light rail of angle iron, to serve as a footing 
for the stoker, when he has occasion to go forward. The 
universal system of centre buffers is to be attributed to the 
sharper curves, and especially to the longer carriages of the 
American lines. 

Between the engine and tender there is never any draw- 
spring or enlin s They are rigidly connected with 
a we ge interposed between the abutting surfaces, to pre- 
vent all shocks otherwise arising from the collision of one 
upon the other. 

The locomotive pumps have always an air-vessel on the 
forcing side, and another called a “ vacuum chamber,” on 
the suction side. These afford much relief to the feed pipes, 
and insure a more regular supply of water. ‘The valves are 
always flat-seated “ cup valves.” 

The engine-men have very elegant and comfortable 
houses erected over the foot-plates. They are spacious, 
ornamental, and well glazed, and afford opportunity for a 
good look-out in storms, besides preserving the health of 
the men. 

In addition to the whistle, which is much heavier in tone, 
as it is larger in size, than here, a bell of from 80 to 120 
pounds weight is placed on the boiler. About stations, and 
at many road crossings, the bell is generally used in place of 
the whistle. 

Glass water-gauges do not “stand” in America. Four 
(and sometimes more) gauge-cocks are used. A magnetic 
water-gauge, and a modification of the common float-gauge 
are used to some extent. Steam-gauges, generally of 
Bourdon’s pattern, or the disc-pressure gauge, are almost 
always used. 

Nearly all engines have head-lights, placed just above 
the smoke-box, and in front of the chimney. ‘These have 
large Argand lamps, with silver-plated reflectors, of from 
18 to 23 inches in diameter. ‘These reflectors are quite 
deep, of parabolic form, are protected with heavy French 
plate-glass, and concentrate and throw the light from 
1,000 to 1,800 feet ahead of the engine. These lights cost 
about £18 each. 

Fastened to the breast-beam of the engine is always a 
formidable structure, either of wood or iron, calleda “ cow 
catcher,” or “ pilot.” It may be compared to an ice-breaker 
in a river, or with some justice toaplough. It projects from 
four to six feet, running out to a point, heavily braced to the 
engine-frame, and‘clearing the rails from two to four inches. 
As live-stock are often met with on American railways, 
the engineers dash on with impunity, restrained by no 
other consideration than the possible award of damages 
against the railway company for killing the beasts. On 
some lines, as many as one hundred head of stock are 
killed yearly by these contrivances. 

American mechanical engineers have paid much atten- 
tion to counterbalancing their engines. This practice was 
commenced there by Thomas Rogers, in June 1837. 

The ornamental features of American engines, in polished 
brass-work, in form, and in brilliant painting, are more 
striking than on English engines. 

The link-motion is universally applied to the present 
build of American engines, and its motions have been ap- 
plied in great accuracy and effectiveness. Some deserving 
plans are being applied to increase the opening for admis- 
sion for early expansions, to prolong the exhaust and to 
reduce back-pressure. That applied by H. Uhry, Esq., 
engineer of the New Jersey Works, has attained good results. 

The general use of coupled driving-wheels has compelled 
the use of a machine, called a “ quartering-machine,” for 
boring the crank-pin holes in their accurate relative posi- 
tions. This was first used in America by Thomas Rogers, 
in 1849. 

The links are planed to the required curve, by a very 
simple apparatus. ‘The American apparatus for boring 
out cylinders, while they are fastened to the engine, is also 
very simple. 

he framing of American engines is almost always of 
solid brass, sometimes formed into the deep “ slab” frame, 
but more usually of about 4 by 2} inches section, placed flat- 
wise. It is stiffened by truss-braces, either bolted or 
welded on. 

The driving wheels, as well as the bogy-wheels, are, in 
nearly all cases, of cast iron. They are now much made 
with hollow spokes, and the weight of a casting for a six- 
feet driver is generally 1,800 lb. in the rough, exclu- 
sive of counterbalances. The section of the spokes is of an 
oval form, sharpened at the front and back edges. Malle- 
able iron wheels are coming into use on some of the lines. 

The entire construction of American passengers’ coaches 
is totally unlike those of the English lines. The habits of 
American people partly account for this. There is little 





feeling of exclusiveness, and Americans generally prefer to 
travel, as they live in hotels, in numerous company. Ve 
few coaches of inferior class are used, the great bulk 
of travellers going in first class trains. 

The coaches accommodate from fifty-six to seventy-six 
passengers, generally sixty. The bodies are made about 
forty-five feet in length, nine and a half feet wide over all, 
and seven feet high in the centre. These bodies are open 
from end to end, and have doors at each end opening upon 
platforms. These platforms are partially protected by 
stanchions and railings, but allow of walking from one car- 
riage of a train to another, and have also steps on each side, 
by which passengers enter and alight. Within, the seats 
are _ regularly along the length of the car, being 
divided equally in number on both sides of a central aisle. 
Thus the passengers ride facing one end of the coach, and as 
the seats have swinging backs, they are readily adjusted 
so that they may face either way, or if they choose, 
they may arrange their seats themselves, so as to be seated 
téte-a-téte. Above the level of the arm-rests, nearly the en- 
tire length of the car on both sides is glazed with heavy 
French plate glass; the sash fitting closely in guides, and 
held, when raised to any height, by spring fastenings. 
Venetian blinds, of light cherry wood, are also placed so that 
they may be raised inside of the windows. Overhead, a 
range of racks receives the hats, coats, or hand-parcels of the 
passengers. Under each seat, a foot-rest is placed for pas- 
sengers in the next seat. 

The seats are upholstered with springs or hair, and 
covered with heavy crimson or drab plush. On some lines 
the seat-backs may be adjusted to have any desired inclina- 
tion, the front edge of the seat being made to rise in con- 
formity, so that the passenger may sleep nearly as comfort- 
ably as on a bed. One or more coaches of every train have 
a private apartment for ladies, with sofa seat and lavatory. 
In cold weather, a stove is placed in the centre of the 
carriage, or else one at each end. These have been adapted 
to burn anthracite coal, which, notwithstanding the motion 
of the carriage, they now successfully do. A “water 
fountain,” or vessel of drinking water, is placed in each 
car, or, otherwise, an attendant is employed to carry water, 
with glasses, at regular intervals, through the train. A 
smoking room is generally fitted up in the luggage-van, to 
which gentlemen can retire whenever they wish. 

From two to five twelve-inch ventilators are placed in 
the roof, while some coaches have also ventilating apertures 
over the windows. As American railways are seldom 
covered with turf, and as dust rises so as to become a great 
annoyance in the hot weather, several plans have been 
tested to exclade the dust, and to secure ventilation. 
On some lines a curtain of canvass hangs around the coach, 
from the bottom of the sill nearly te the surface of the rail, 
and a canvass apron is fastened across the opening between 
the platforms. This is to prevent the dust, which is in 
motion beneath the coaches, from rising above the plat- 
forms. It has some merit also in deadening the noise of 
the wheels. Another plan is to place large hoods or 
“wind catchers” on the roof of the carriage, and to conduct 
the air down through passages in the sides of the coach into 
a broad reservoir of water beneath the floor, whence it is 
purified and cooled, and allowed to issue, through registers, 
into the body of the carriage. This plan offers some re- 
sistance to the air, involves extra weight, and requires that 
the windows of the carriages be kept closed, so that the in- 
ternal pressure of air shall rather keep up an escape of air 
through crevices. While stopping at stations the closeness 
of the air is thus oppressive to the passengers. Another 
plan has been applied; upon nearly the same principles—a 
rotary pump being used to pump continually a quantity of 
water from a reservoir beneath the floor up through perfo- 
rated pipes, placed within the side air-passages of the 
coach, the water issuing in a spray and falling again into 
the reservoir. The rotary pump is worked by a friction 
pulley pressing on one of the axles. Until American lines 
are sodded, this is perhaps a very practicable, as it certainly 
is a very comfortable, contrivance, meee ony | when the 
train is standing, when the windows must be partially 
opened. 

The bodies are supported, of course, on the universal 
American bogie, and there is no disputing that the motion 
of trains is very steady. The coach bodies bear on the sides 
of the bogies, while the engine bears only on the centre— 
the side bearing, with the coaches, being essential to 
stability. The weight is supported upon a bolster, which 
is suspended by links to the upper part of the frame of the 
bogie, so that the carriage body may swing transversely, 
independent of the “play” on the axle-journals. This 
arrangement is known as the “swing-beam.” ‘The ex- 
tent of lateral motion allowed by it is generally regulated 
not to exceed two inches. This provision relieves the car- 
riage in passing curves or irregularities, converting what 
would otherwise be a sudden shock into a gentle vibration 
The springs, used over the journal boxes, are either lami- 
nated steel springs, india-rubber, or the volute spring. 
India-rubber, formerly much used, is not now in favour, as 
its inherent principle of decay, especially in hot weather 
and under great vibration, soon disintegrates it, while in 
cold weather it freezes stiff. The volute spring, with cer- 
tain improvements in its manufacture, is being tested with 
good results. 

The axle-boxes are always oil-tight, the entrance of the 
axle into the box being packed with leather rings, and the 
“cap” for admission to within the box being fastened 
tightly with screws, on a leather packing. Oil is almost 
always used, there being several varieties of manufactured 
oils, quite good, and at half the price of sperm oil. The oil 
is, of course, fed to the journal from the bottom, Slices of 
salt pork have, however, been considerably used, recently, 
for packing axle boxes. Their economy is very great, as 
far as tried. The boxes do not require oiling, or packing, 
oftener than once a month, and are then very convenient of 
access. The boxes, or brasses, are either of a composition 
of copper and tin, with or without soft metal linings, or 
else cast wholly of white metal, one of the most favourite 
compositions of which contains 924 parts of zine and 7} 
parts of copper, in a composition of 100 parts. : 

The axles of the bogies are usually placed at such dis- 
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tances apart that the bearing points of the wheels on the 
rails will form a square. Thus, if the gauge is 4 feet 8} 
inches, the axles will be 4 feet 10 inches apart centres. 
The wheels are always-of cast iron as before described. 
Axles are usually run two years under passenger coaches, 
and then transferred to goods carriages, although the 
wheels will probably wear out in their original service. 

The passenger carriages weigh, empty, from 18,000 to 
24,000 Ib. Their frames are very stiffly braced, and the 
whole work is heavy. 

It may be mentioned that the springs of American car- 
riages are much shorter and lighter than here. 

The goods’ carriages have bodies, usually 28 feet long, 
and 8 feet wide, the bogies being the same as_ those 
described, excepting in being without the “swing-beam.” 
Either goods’ or passengers’ carriages may be run (slowly) 
through curves of less than 200 feet radius, and the trains 
coming into the cities and larger towns are drawn through 
by horses, passing around such corners at a brisk trot. 

Every carriage of any train is generally fitted with 
breaks. These are blocks of wood or cast iron, drawn 
towards each other so as to gripe the wheels between them, 
there being one block to every wheel. Cast-iron brake- 
shoes are now preferred to those of wood, although they 
are not yet in so general use. The brakes are set by wind- 
ing a chain upon a vertical shaft on either platform, this 
shaft having a hand-wheel, by which it is operated; and 
the brakes being so connected that all the brakes for eight 
wheels may be applied at once, by one person, from either 
end of the carriage. Care is taken not to slip the wheels, 
inasmuch as, with chilled cast iron wheels, slipping softens 
the chill and soon brings on a flat spot, when the wheel is 
ruined. 

Expedients are used, to some extent, for applying the 
brakes instantly in cases of emergency, either by coiled 
springs, placed on the brake-shafts, and liberated by pulling 
a cord attached to them, which passes through the 
train, or else by winding up a continuous chain, acting on 
the brakes. This chain is wound up by means of a fric- 
tion-wheel, pressed against one of the driving wheels, and 
is in charge of the engineer. It is, indeed, proposed to 
adopt the latter plan for all purposes of braking, and if its 
continued operation should warrant the change, it may be 
expected to be soon generally adopted. 

It should be said that the communication between the 
persons on the train and the engine-driver is always made, 
with no difficulty whatever, by means of a continuous cord 
passing throughout the length of the train, and connected 
to an alarm gong in the “cab” of the engine. This plan 
is always used, the lengths of cord for each carriage being 
connected with each other by means of metallic snaps. 
This simple plan gives no trouble, as there are seldom over 
twelve carriages in a passenger train, and they are not very 
frequently shunted out at side-stations. The same plan is 
used, without difficulty, on through goods’ trains of forty 
carriages. 

There are six widths of railway gauge in the United 
States, the 4 ft. 8} in., the 4 ft. 10 in., the 6 ft., 5 ft. 4 in., 
the 5ft. 6 in., and 6 ft. The breaks of gauge, already 
somewhat frequent, although scattered over a large terri- 
tory, are inconvenient. In Ohio, at the intersection of a 
4ft. 8}in. and a 4ft. 10 in. line, a “ compromise gauge” of 
4 ft. 9} in. has been resorted to, and which indeed makes a 
seventh variety in the list. This is tolerated, although it 
is not right, as the equipment of one line has too much, and 
that of the other too little “ play” on this line. 

The general experience in America is that, on the 6 ft. 
gauge, a heavier equipment is required to perform a given 
service than is required on the narrow gauge. Hence, the 
wider gauges are not favourites with American engi- 
neers, although such gauges offer some advantages of space 
in which locomotive designers may arrange their work. 

Many other peculiarities of machinery, and especially of 
management and system, might be enumerated in connexion 
with the general subject of this paper, but it has already 
swelled to an unexpected extent. 





French TRANSATLANTIC NAVIGATION.—The Nord of Brussels 
says that the following are nearly the terms of the bill on the lines of 
Transatlantic steam navigation drawn up by the Council of State :— 
“The Minister of Finance is authorised to concede three lines of 
correspondence by means of steamers between France and America. 
The company obtaining the concession cannot in any case receive an 
annual subvention from the State exceeding 15,000,000f. Decrees 
in the Bulletin des Lois shall fix the postage of letters, newspapers, 
and printed papers of all kinds, conveyed by the steamers. The ports 
from and to which the steamers are to ply are to be :—1, Havre for 
the line of New York; 2, Bordeaux for the line of Brazil; and 3, 
Nantes (St. Nazaire) for the line of the West Indies. Annexed to 
the principal lines shall be:—1, one from Rio de Janeiro to Monte- 
video and Buenos Ayres; 2, one from St. Thomas to Carthagena, 
Porto Rico, Vera Cruz, and Tampico ; and 3, one from Martinique to 


Cayenne. The number of voyages is fixed at two per month for each 
line. The line from Havre to New York is to touch at Cherbourg. 


The caution money to be deposited by the companies demanding the 
concession is fixed at 2,000,000f. The horse-power of the steamers and 
their speed are fixed as follows :—Line of New York, 750 horse-power, 
11} knots ; line of the West Indies, 600 horse-power, 10} knots ; line 
of Brazil, 450 horse-power, 9} knots; and for the annexed lines, 200 
to 400 horse-power, and from 8 to 84 knots. The number of vessels 
is to be 26, and their minimum force 12,700 horse-power. The cahier 
des charges provides that in the steamers all that can contribute to 
the security and welfare of the passengers shall be adopted. The 
concession of the lines is to take place by public competition.” 

Tar Mersry.—This vessel (40), the large steam-frigate building 
at Chatham Dockyard, is progressing rapidly, and already some 
idea can be formed of her immense size. She will be the longest 
Steam-frigate in the service, being considerably longer than the 
Royal Sovereign, 131, recently launched at Portsmouth. The follow- 
ing are the principal dimensions of the Mersey :—Length over all, 
836ft. 6in.; length between perpendiculars, 300ft.; length of keel for 
tonnage, 264ft. 4in. extreme breadth, 52ft.; breadth for tonnage, 
51ft. 3in. breadth moulded, 50ft. Sin.; depth of hold. 19ft. 10in. ; 
burden 3,726 70 94 tons. Her engines will be of 1,000 horse-power. 

Swansea Hansour ImprovemMent.—The various works for the 
extension and improvement of the important harbour of Swansea are 
steadily going on and embrace an enlargement of the float, with a 
new dock at the upper end, deepening of the harbour, making a 
ballast wharf and half-tide basin. The eastern pier having been re- 

rted unsafe, it is immediately to be secured, with a due regard to 
its future extension, and the continuation of the western pier is to 
be suspended until the more pressing internal works shall have pro- 
gressed. The navigable channel has been much improved by 
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LOOMS FOR WEAVING. 


PaTENT DATED 14th OcTopEr, 1856. 





Tis invention is designed for the purpose of producing or forming 
patterns, figures, or devices upon a fabric during the process of 
weaving, and consists in an arrangement for effecting the same by 
self-acting means. At any convenient part of the loom near the 
cloth “roller or beam” is situated a pawl and ratchet wheel, carrying 
a “change” wheel, which is capable of alteration according to the 
pattern required or quantity of fabric to be “taken up” at each 
movement of the pawl; this wheel imparts motion through a train 
of wheels to the cloth roller or beam, by which means the fabric is 
wound or “taken up.” The pawl working the ratchet wheel receives 
motion from the vibration of the ordinary “ slay,” and is also in 
connection with a similar train of wheels 
mechanism at the opposite end of the loom through a coarser or finer 
quality of pitch of wheels, &c, and so applied that when the appa- 


ratus at one side of the loom is moving the beam to “ take up,” the | 
pawl at the opposite side is lifted from the ratchet wheel, and | 


consequently ceased to operate. The two sides having been regu- 
lated as to the size of “change” and other wheels, and the slay set 
in motion, the ratchet and other wheels will commence to take up 
the fabric at a rate varying according to the size of the change wheel 
and throw of the pawl of the ratchet wheel, and the required 
number of “picks” will be made at the various distances apart to 
produce or form the pattern. When the design requires fewer or 
greater number of picks to be made, the apparatus on the opposite 
side of the loom is brought into operation, either by an arrangement 
of jacquard apparatus, moveable shuttle boxes, or pattern wheel, by 
which means a greater or fewer number of picks constituting the 
figure or design will be made to form any pattern upon the fabric for 
which the apparatus may have been previously arranged. 





Fig. 1 is aside elevation of a power loom, showing the application 
of a now well-known apparatus called “ Diggles chain,” for which a 
patent was granted on Jith January, 1845, for moving the tappets, 
being one of the methods of forming the devices upon the fabric, and 
also the “ taking-up motion” for the same purpose. 
view of one side of the loom, having the improvements shown as 
attached; Fig. 5 isa detached view, showing the pawls and ratchet 
wheel for a “single” taking-up motion; Figs. 4, 5, and 6, are also 


detached views of the “double” taking-up motion, by which the | 
In | 


pattern in the fabric may be woven or formed more accurately, 
Fig. 1, A, A, is the framing of the loom, and b the apparatus known 
as “ Diggles chain,” employed to move the pawls c, ¢, which are 


attached to the slotted lever d; e isthe ratchet wheel, moved by the | 


pawls; and f is a pinion attached thereto, which may be changed 
according to the pattern required; this pinion, through suitable 
gearing, imparts the “ taking-up motion” to the cloth beam g. The 
connecting rod A moves the finger i, which lifts the pawl c! from the 
ratchet wheel when the chain b moves the rod. This chain also 
causes the tappet & to change their position when an alteration in 
the healds is required, such change being effected by means of the 
fork or “clutch box” and system of levers and rods marked 1. In 
Fig. 1 the “single taking-up” motion is shown as applied to the loom, 
aud employed on one side of the loom only. The lever d, to which 
the pawls are attached, is secured to and receives motion from the 
“slay” C, and the pawl c' is raised from or allowed to act upon the 
ratchet wheel by means of the rod and apparatus marked 2, The 
double “taking-up motion,” shown in Figs. 4, 5, 6, consists in an 
arrangement of levers marked 3, which transfer the action of the 
pawls from the fine-toothed ratchet wheel / to the coarser wheel m 
when a fewer number of * picks are required, or vice versé, by means 
of the rods » ; such action being obtained from and regulated by the 
chain B. The action of this part of the improvements will be more 
easily understood from the following description ;—Supposing the 





and arrangement of | 


Fig. 2 is a front | 














loom to be weaving a plain part of the fabric, having an even 
number of “picks,” which is regulated by the finer ratchet wheel é; if 
it be required to weave a looser quality, having less “ picks” in the 
same space (so as to form the pattern for which the chain is arranged 
or designed), the chain B will lift the rod and bring into motion the 
levers marked 3, by the action of which the top pawl will be taken 
from the ratchet wheel 7, and the pawl will be brought into action 
upon the coarser wheel m, and so on until the pattern formed by the 
closeness or looseness of the weaving is completed. Although the 
illustration exhibits the application of the chain B to this purpose, 
| any of the well-known figuring motions are equally applicable. 





| LONGRIDGE AND RICHARDSON’S LOCOMOTIVE FIRE 
B 7 


Ti object of this invention is an improvement in the construction of 
locomotive fire boxes. To effect this the front part of the fire-box is 
brought forward or extended at a point above the fire bars, so as to 
produce an internal shelf below the fire door, but above the fire- 
bars. The front of the fire box is made double as hitherto, in order 
to form part of the interior capacity of the boiler, and such is the 
case with that portion which constitutes the shelf or internal projec- 
tion. 








The illustration shows a longitudinal section of part of a locomotive 
steam-engine boiler, the tubes not being shown. A represents the 
ordinary fire-box, having the fire bara a,a; c is a water space which 
divides the fire box from the compartment B of the fire box, and forms 
a bridge to the shelf d, on which the coking of the coal is performed ; 
the whole of this shelf may be formed into a water space, provided 
that there be sufficient air openings through the door, and through 
the front of the fire box, but it is preferred to make the shelf d, only 
partly a water space, and partly of a perforated shelf, or it may be of 

bars tolerably near together. On this shelf the fresh coal is fed from 
| time to time, and the fireman only removes the well coked fuel into 
the compartment A from the compartment B of the fire box. In 
commencing to use this form of fire box, the fire is first lighted with 
coke in the compartment A of the fire box, and fresh uncoked coal is 
placed on the shelf d, and as the same becomes well coked, it is by the 
fireman passed from the compartment B into the compartment A of 
| the tire box. 





Tne Factory Operatives AND THE Dericient Corron Suppty. 
—Ata meeting of factory delegates from the principal districts of 
Lancashire, held in Ashton-under-Lyne, on Sunday last, the reported 
scarcity and con-equent high price of cotton was introduced for 
consideration, when the following resolution was unanimously 
adopted :—“ The manufacture of cotton having become so extensive 
that the supply is inadequate to the demand, this meeting is of 
opinion that the operatives ought to co-operate with the factory 
occupiers in their endeavours to remedy the evil, by the removal of 
such legal and other impediments as may stand in the way of the 

| development of our colonial resources for its cultivation; it is 
| resolved, therefore, that this course be adopted by the associated dis- 
tricts; that the secretary of the Masters’ Association be furnished 
with a copy of this resolution; and that our secretary request its 
| insertion in all the Manchester newspapers.” 
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THE PATENT LAW OF INDIA. 
( Concluded from p. 381.) 

Tne Jaw of 1852 made all application subject to the conditioi 
that all letters patent should “ be void at the expiration of thre 
years and seven years respectively from the date thereof, unless 
there be paid before the expiration of the three years and seven 
years respectively, the stamp duties in the schedule thereunto 
annexed, viz., £50 at the expiration of the third year, and £100 
at the expiration of the seventh year.” 

This payment of £50 at the end of the third year was of 
course optional at the discretion of the inventor, but if made, it 
continued his right to the end of the seventh year. At or 
before the expiration of the seventh year, in like manner, he 
could secure seven more years, or a total of fourteen years of 
his monolopy, by the further payment of £100,—or he could 
abandon his right and save his money. 

The expiration of the third year from the passing of the act 
of 1852 occurred in 1855, and the last returns show that of 
2,047 patents, which were obtained between the Ist October, 
1852, and the 30th June, 1853, on 619 only had the £50 been 
paid, 1,428 of the inventors of 1852 having elected to suspend 
operations in 1855. , 

In the year 1860 we shall find in how many of these 619 
cases the invent r may deem it worth his while to incur another 
hundred pounds expense for an extension of seven years’ patent 
right. 

From those figures, meagre as they are (although thoroughly 
authentic, being published by the Commissioners of Patents), 
we may prepare a rough approximate scale of the progress of 


inventions. Thus :— 
Per Ann. 


First Step .- Provisional protection for six months.) 3,000 
Cost about £3 sterling eek uate ) 

Sccond Step.—Patent sealed, and right secured for three | 600 
years. Cost about £30 sterling ee 

[To this point 1,000 of the inventors have declined to proceed.] 

Third Step.—Vatent secured for a further term of four) — go 
years, or seven years in all Cost about £80 ..... «J 

[At this point 2,400, or four-fifths of the original inventors, have 
abandoned their projects.] 

Fourth Step.—Patent secured for a further term of | 
seven years, or fuurteen years in all, Cost about 
DEP ned mens eee say? 

[If the retirement ia continued in the same ratio, 200 only of the 
origina! 3,000 inven’ ors will proceed to this stage.} 

Let us assume that the full fourteen years’ patent right will 


be obtained by about 200 of our origins 8,000 inventors. This, 
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orus 












let us remember, is a far greater average number than were | 


taken under the old law. Let us remember also that while a 
patent under that law cost for the United Kingdom of Great 
Britain and Ireland some £500, under the new law one of sitmi- 
lar comprebensiveness costs only £130 Let us remember also 
that every one of these 200 inventors which we have computed 
may reach the fourteen years’ tenure, has passed muster with 
the Commiesioners in the first in-tance, who have the power of 
refusing the seal to inventions of which they doubt the origi 
hality or the utility, Let us remember, moreover, that every 
one of these 200 elect has ctood the test—far more trying—of 
experiments with pounds, shillings, aud peuce—I1 beg pardon— 
with rupees, annas, &c., on the part of the inventor, aud we 
must, I think, admit that we have a tolerable guarantee of the 
originality, the creative value, and the commercial utility of 
every one of the inventions which thus reaches the maximum of 
legul existence. 

The incentive now first offered, by the act of the Leg 
Council passed on the 20th of February last, to the ingenuity of 
India, and to the zeal and discretion of European or other iin- 
porters of inventions, comprehends all the admirable features of 
the amended patent law of Great Britain, which we have been 
considering. 

The act for granting exclusive privileges to inventors, being 
act No. 6 of 1856, and which received the assent of the Most 
Noble the Governor Genere] on the 28th February, 1846, consists 
of thirty seven clauses, of which the main provisions are as 
follows :— 

The inventor may petition for leave to file a specification of 
his invention, which the Governor-General may grant, and upon 
which he, the Governor-General, may lay any conditions le 
considers expedient. 

If the inventor file a specification within six months from the 
date of the Governor-General’s order or permission to do so, the 
patent is necessarily granted for fourteen years (as a minimum 
term), and for any further time, exceeding fourteen years, which 
the Governor may direct. 

It appears to have been considered expedient to grant an 
extended term in the first instance to all Indian patents, pro- 
bably upon consideration that the privilege will rather be sought 
for the daportation of established inventions than for new native 
and untried ones. 

The right will be conferred only on condition that— 

The invention is a new invention, 

The petitioner is the inyentor thereof, and 

The specification particularly describes the nature of the 
invention. 

The importer of an invention into India is, however, deemed 
by the act to be the inventor, provided it has not been publicly 
used in India, or published in a printed book before the «pplica- 
tion to file the specification. 

The act offers all the privileges of the new protective iaw to 
“* foreigners, whether resident abroad or not.” 

A patentee may maiutain an action against an unlicensed user 
of his invention, and no such action shall be defended upon the 
ground of any defect or insutticiency of the specitication, or of a 
mnisdescription in the petition, nor that the pate ntee is not the 
inventor, unless the defendant shall show he is, or has a title 
jrow the real inventor. 

But it is made lawful for “any person” to apply for a rule to 
show cause why the court should not declare that the desired 
privilege has not beeuv earned by the applicant on some one or 
more of the following objections, viz;— 

‘that the invention is uot pew. 

The petitioner is not the inventor. 

The invention is not described in the specification; or 

That there is fraud in the petition or speciication, or fels 
statement in the petition, or fraudulent musdescription of par 
of the inveution iv the specilication. For the puipose of iibe- 
rating houest inventors from the fatal results of inadvertant 
errors, * the court will allow of the amendmeut of the speciti- 
cation; and it is also enacted that a misJescription in the 
petition, if not fraudulent, is not to defeat the priviiege.” 

The official fees payable for these privileges are referred to in 
the act only under the 9th clause, which enacts that no specifi- 
cation shall be filed until the petitioner shall have paid all fees 
payable under this act,” and under the 36th clause, which runs 
thus :-— 

“ Every petition for leave to file a specification, or for the ex- 
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tension of the term, shall be written or printed on stamped 
aper of the value of ove hundred rupees.” 

It is thus evident that we now enjoy a most liberal patronag: 
in the way of patent right throughout India, the nature and 
value of which we may conclude are as yet but litt'e compre 
hended, since, during the nearly twelve months that the new 
law has been in operation, only twelve specifications have beer 
enrolled. ‘he titles of these, with which I have, by the kind 
ourtesy of Mr. Hart, the Secretary to Government, been fur- 
nished, are as follows :— 

1. Invention for accelerating the fermentation of indigo. 

2. Invention for extracting mustard and other seed oil. 

3. Invention for improvement in the construction of coke- 






ovens. 

4. Invention of a new method of tying or lashing bales. 

5. Invention of an efficient punkah-pulling machine. 

6. Invention for the manufacture of vegetable wax. 

7. Invention for the manufacture of seamless gunny bags. 

8. Invention for improvements in the posts or uprights em- 
ployed in constructing electric telegraphs. 

9. Improvements in the manufacture of iron and steel. 

10. Improvements in the manufacture of malleable or bar iron 
and steel, 

[These two last are really for the recent inventions of H. 
Bessemer, whose process for the immediate production of iron 
has recently made so much noise in England. 

11. Inveution for compressing mortar, cements, and concretes 
—and 

12. Invention for increasing 
manufuc! ure. 

Now from this brief list it seems to me perfectly clear 








the produce of indigo in process of 


I Ist 
that no proper estimate has yet been formed of the value of th« 
privileges which the new patent law offers the inventors and 
importers of all valuable inventions ; and, 2nd, that this new 
patent law has not yet beeu adopted for tho niions whic! 
are most likely to be valuable and profitable in this country. 
Bessemer's iron aud stecl patents are as yet only of very remote 
applicability. 

Those referring to improvements in the manufacture of indi: 
and the extraction of oils are more immediately jromisi 
posts for the electric telegraph are also Importent su ij 8 fur 
improvement, when we consider the peculiar inapplicability of 
those adopted by the Government, with cast iron screw 
for the woodwork; but the other subjects, which complete the 
list of twelve inventions during twelve months, appear to me to 

be very subordinate to some vhich might fairly, and wit! 
| every prospect of success, have been secured by patents in 
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country. 
sow, with re spect to tl 
country, cotton, I imagine that most profitable inventions coul: 
, ] beg tu conte: 


ie grand staple production of 








be secured and worked in this country. 
my ignorance of what has yet been already done it 


outset, 
or pre] aring to be 


: ; : 14 
| this department, aud of what is now doi 
| 





done In the year 1851 great pains wore taken to colicet in 
London the best products in this and many other departments 
sion 1 will read the testimony ot 





of industry. With your permi 

one of our most diligent observers at that period, Mr, Robert 
iHlunt, the keeper of our mining records tn England, and the 
author of a very valuable hand book to the collection of the 
“ Great Exhibition of the Industry of all Nations” in that year. 


Mr. Hunt says : 

“ The ind-genous cottons 
short staple ; they are wanting in that long J 
varieties of the Baa 


f India are all of them by nature of 
cy lustre which is 
} 


] 
vbaqgoes 








sv eminently characteristic of the be 
species. But on looking over tle extensive series of the native 
cottons of Hindoston which are exhibited, there is another fact 
il to strike the observer, and that is the carcless 
mode in which the fibre itself has been prepared 
collected. Tue native cottons of India ave often injured by 
over-ripeness, from bad gath ving and trou careless picking. 
They appear to be always defer wed by unnecessary exposure 
to the wi issiiudes of the weather, aud by systematic bad pack ing 


Which eannot fa 
and daperject 


and 
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In fact, everything would scem to be done which is likely to 
injure the jibre, and depreciate its value, and after observing the 
wretched condition of some of the native cottons, we cannot but 
turn with wonder to the beautiful products of the looms of 
Dacea, and ask whether it is possible that the people who are 
able to manufacture from cotton such beautifully fine fabrics, to 
which the name of “ woven air” seems to be hardly inappro- 
priate, can also be so marvellously careless and slovenly iu the 
preparation of the cotton itself? To specify even the names of 
the chief native varieties of cotton would lead us into too great 
adetail, and would, besides, convey but little information. It 
is enough to say that, of the scores of specimens shown, all are 
characterised by the same want of care in the preparation, the 
same imperfect separation of the seed and husks, and the same 
want of ordipary cleanliness in the gathering and storing. The 
rood, though short, but it is almost ruined by careless- 





fibre 
ness.” 

The improvements effected in the last thirty years by the 
erimental farmers are admitted by Mr. Hunt to 
and he adinits in conclusion that it is satisfae- 
y quantity of 


Government ex 
be considerable, 
tovially proved that ‘‘we may obtain from India ap; 
sound good fibre, shorter in staple than the American cotton, 
but still quite long and strong enough for our Manchester 











| 
| 
| spinners,” 

From these criticisms, the justice of which cannot, I believe, 
be doubted, it is evident how wide a field is opened to our 
inventors for the improvement of this main staple product of 
udia. 

Krom cotton let us turn to iron, and upon this branch of 
native industry 1 would beg permission to quote the luminous 
minute of the late Governor General of India, Lord Dalhousie, 
in which he says :— 

“ Inquiries regarding the capacity of the Indian territories as 
an iron-producing country were actively set on foot by the 
deputation of M. Mareadieu in 1858, as a geological surveyor, to 
exumine and report upon the iron mines which were said to 
exist in the hills to the north of Simla. Reports were submitted 
They proved the existence 


by him on mines at various points, 
but from the situation of the 


of rich iron ores at certain points ; 
mines, and of the general scarcity of fuel and of water in the 
hbourbood of trem, it did not seem to the Court of Directors 


liv 
out sufficient induce- 


that the minerals in the Simla hills held 
ment to the Government to undertake the working of them. 
M. Marcadiea was also employed to inquire iuto and report 

i found in the 
sed by the 
borax 














ply of borax, which was said to be 


upon tie sul 
i iury was urgently pr 


inner Himalayas. 14 
Hoglish manufacturers of porcelain and pottery. 
exists in great abundance in a very wild and remote country, 
belonging to Maharajah Golab Sing, beyond Spiti and Kooloo. 
| The diiigulties of access are very great. The Maharajah has 
given assurance that he will not raise his duty on the article. 
The Government of India has promised its best aid. But the 
Chamber of Commerce in the Potteries seems now disinclined 
to pursue the trade in borax at so remote a point. 

“ The Honorable Court deputed Mr, Henwood, a gentleman 
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possessing practical experience as well as scientific knowledge 
f the subject, to survey the districts of Kumaon and Gurhwal, 
where iron deposits were said to abound. 

“During the last year the researches of Colonel Drummond 
and those of Mr. Henwood appeared to the Government of 
India to establish the practicability and the expediency of 
commencing mining operations in the districts above mentioned. 
Accordingly, an experimental mining and smelting establishment 
at the foot of the Kumaon hills has been sanctioned by the 
Government; and it is already in progress, under the direct 
control of the Lieutenant-Governor of the North-west Provinces. 

“ Other investigations, carried on simultaneously by different 
perscns in various quarters, have been equally successful in the 
discovery of iron ores, 

“In the Nerbudda Valley the existence of rich mines of iron 
had been ascertained by Jocal examinations, conducted by the 
surveyors of the Bombay, Baroda, and Central India Railway 
Company, under the direction of Colonel Kenuedy ; and proposals 
for working the mineral at Poonassa have some time since been 
laid before the Honourable Court. Iron has been found, and has 
been actually manufactured, very recently, in districts near 
Beerbhoom. 

‘* Lastiy, proposals have, during the last few weeks, been sub- 
mitted to the Government of India by Mr. Hunt, one of the con- 
tractors of the East Indian Railway, for leasing and working 
nines of irou and coal, which he has succeeded in finding in the 
listricts not far from Jubbulpore. 

“On these encouraging facts fair hopes may be built that the 
present most urgent want of India in connexion with her 
material iraprovement, namely, an ample supply of good iron 

vithin her own bounds, may, at no distant date, be abundantly 
supplied.” 

Beyond these great staple products, however, it seems to me 
that great demands exist for the mechanical improvements in 
he industry of India. Every branch of handieratt enlisted in 
the erection of our houses, and in the manufacture of the furni- 
ture to be put within them, is at presentin the rudest possible 

tate, All the drudgery of mere mechanical processes is per- 
formed by hand, and performed necessarily in a most rude and 
imperfect manner. Possessing materials of the best possible 
jualities, we fail to apvly these by the simple want of mechanical 
Our wood work is rude and unfiuished in a dis- 
Human labour is squandered in ineffectual 


ni 





ippliances, 
sraceful degree. 
attempts to produce results which the simplest mechanics would 
turn out with unvarying exactness and excellence. All our brick- 
nuking is worthy of an antediluvian age, our masonry is unaided 
-any of the simplest mechanical adaptations. Our use of timber 
and the coverings of our roofs are alike destitute of calculation 
ind of wisdom, und in these departments alone an ample field 
might, I believe, be oceupied by immediate adaptations for which 
the new patent law will at ouce secure a profitable monopoly, 
uid offer a salutary incitement for further advancement. 
This subject, however, cannot now be limited to any particular 
partment of human indus ry. India offers us natural wealth 
unbeuncded extent, She offers us also a demand which re- 
quires the merest amount of encouragement to become swollen 
into a national necessity. It is for us to encourage the demands, 
and thus to promote the civilisation of her people. We have 
first to supply her present wauts, next to teach her new ones ; 
und it we, claiming a higher amount of advancement, faithfully 
discharge vur duty towards ner, vow confessedly beneath us in 
intelligence and all artificial requirements, our rewards personally 
must be great, but our usefulness as promoters of civilisation 
wili far exceed them. 
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EAST INDIAN PATENTS. 

For some wecks past there has been a rumour in official quarters 
of a hitch in the new law for granting pateuts of inventions for 
our eastern possessions, but nothing detinite known as to the 
nature of the discovered difficulty, or the effect it would have 
upon inventors’ interests. The 7iaes correspondent, however, 
writing from Caleutta under the date of March 23rd, favours the 
publie with the following solution of the mystery :— 

“The Crown lawyers have thiown all India into trouble. An act was 
recently passed, to secure local patents [for inventions]: they pronounced 
it illegal, and it has been suspenc itis an invasion of the prerogative 
which is especially prohibited by the Charter Act. Nobody in India cares 
much about patents, but it is argued that if the Legislative Council cannot 
grant patents it cannot grant charters, All the chartered bodies in India, 
theretore—the Bank of Bengal, the Bank of Madras, the Bank of Bombay, 
and half-a-dozen less important associations—are deprived of their pro- 
tection. The question has not yet come up in a positive form, but this is 
reported to be the opinion of the best lawyeis in India. If it is correct a 
retrospective act of Parliament would appear to be required. It seems, 
however, incredible to outsiders that such a blunder should have been 
it has been committed, nevertheless, in the matter of the 


yas 












committed. 
Patent Act.” 

By the same mail which brought this communication similar 
intelligence was also received from a Caleutta correspondent, 
with 
subjoin :— 
“The honourable Court of Directors having informed the Governor- 
General in Council that doubts are entertained as to the legality of act 
No. VL. of 1856, entitled, ‘An act for granting exclusive privileges to in- 
ventors,’ and having directed the Government ef India to refrain from 
granting patents, itis hereby notitied, for general information, that no 
further orders will, for the present, be made, authorising petitioners to file 
a specification of their inventions. 

“ By order of the Governor-General of India in Council. 

“CrciL BEaDon, Secretary to the Government of India.” 

With respect to this matter we are now authorised to state 
that a despatch has been lately transmitted to India, directing 
the initiation of a new law under the sanction of the Crown, and 
the insertion therein of a clause saving the rights of those in- 
ventors who had filed specifications under the act above men- 
tioned. Thus we trust the Crown lawyers will be cheated out 
of the mare’s nest which they conceived they had found. 





Conversion oF [row into SteeL.—The Abbé Pauvert, a French 
clergyman and chevalier of the Legion of Honour, has, it is said, at 
lengih solved the problem of converting English iron into steel. M. 
Meslin, acting on behalf of the abbé, has made experiments in the 
dockyard, Woolwich, during the last week, by authority of the Gov- 
ernment and in the presence of the principal officers of the engineering 
department, and other official personages. He has succeeded in 
proving to their satisfaction that he can produce steel of very superior 
quality from the most ordinary cast and puddled iron, and pieces of 
iron, iu any state, atan extraordinary reduction in price. M. Pauvert 
( 1 by a patent from the Lritish Government. 





has secured his inventior 
The articles of newly invented steel tested at the dockyard were 
clipping tools, chisels, taps, dies, and other instruments in general 
use in factories. ‘The conversion of the metal does not require the 
slightest change in the arrangements ef the melting furnace, the 
system being composed of chemical operativns alone. A favourable 
report was, on Friday, forwarded to the Admiralty, in conseqnence of 
which it is expected that the steel will be employed in many of the 
ordmary purposes lor which inou is New used, such as piston-rods 








prings, &c. 
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INSTITUTION OF CIVIL ENGINEERS. 
May 12th, 1857. 

Rosert StePHeNnson, Esq., MP., President, in the Chair. 
In commencing the discussion upon Mr. Rennie’s Paper “On 
the Employment of Rubble Béton, or Concrete, in Works of 
Engineering and Architecture,” the author gave some further 
details of works which had been alluded to, and particularly of 
the Pont del’Alma. It was stated that the material composing 
the arches was found originally to dry so irregularly as to cause 
cracks in several places. This was first remedied, by forming 
large detached blocks of the concrete in sita, and then cementing 
them together. But a further improvement was made. It was 
found that in making anarch of nearly five feet in thickness, there 
was unequal expansion and contraction of the materials. To 
obviate this a ring of small stones set in cement was first laid, 
on which the coating of Vassy cement concrete was spread. In 
fact the arch was built in two rings. As regarded expense, it 
had been said, that the Pont de Alma had cost £40,000, but it 
was believed that £50,000 was more nearly correct. Nowa 
bridge built at Lidge, of dressed stone, of 550 feet in length and 
30 feet in width, or 60 feet longer and half the width of the 
Alma bridge, had cost only £26,000, This did not show any 
great economy in cost in favour of the use of concrete ; butas re- 
garded time, the one was built in nine months, as stated in the 
paper, whereas the Liége bridge occupied three years in its 
erection. 

It was presumed, that the paper was to be taken as a history 
of rubble and concrete up to a certain date, for it did not 
convey any idea of the extent of its use at the present time. 
There were now existing, in various parts of Great Britain, some 
remarkable works in rubble masonry, which had not been 
alluded to; amongst which might be mentioned the Liverpool 
and the Birkenhead Docks. It was thought that working in 
rubble had been greatly neglected, and that engineers had 
gone to the opposite extreme, of building in expensive ashlar 
But what was to be most carefully guarded against was the 
adoption of a hybrid style of masonry, consisting partly of 
ashlar and partly of rabble. This was looked upon as a dan- 
gerous system, as the unequal settling was almost sure to cause 
the ashlar facing to split, or part from the rubble backing. 

It was rewarked, as a generally received opinion, that concrete 
made with carefully washed gravel and sand, was preferable to 
that which contained au admixture of loam. Now in some in- 
stances this had been proved not to be the case, fur loam had been 
used with positive advantage. If expensive processes of making 
concrete were adopted, it would be better to resort at once to 
rubble work. 

To this it was replied, that it had been shown that the com- 
position of the sand ought to bear some relation to the lime 
with which it was mixed, and that under certain circumstances 
the presence of marl in the sand was necessary. A careful ex- 
amination of the treatises on the subject of rubble masoury 
showed that little was known as to the weight it would sustain 
or the duty it would perform. It was of great importance to 
ascertain the resisting powers of rubble, composed of different 
materials, and set in different limes, and cements; and also the 
composition and action of the ingredients which entered into 
the concrete, or which were mixed up witb the rubble. 

A distinction ought to be drawn between concrete, or béton, 
and rubble work. The former was generally used for founda- 
tions, or fur making an apron between the piers of a bridge, to 
prevent the evil effects of scour, and also in breakwaters, where 
large masses of that material were thrown in. In rubble work 
the stone formed about three-fourths, or five-sixths, of the 
whole mass, whilst in concrete the proportion was very much 
less. In this respect the material of ancient buildings occupied 
a place between the modern concrete and rubble, for in the 
works of the Romans the stone formed about one-third of the 
whole mass. The béton used in Russia had been subjected to a 
pressure of five tons per square foot. Jt was made of a particular 
clay, burnt according to the formula of Vicat, and thus a perfect 
artificial hydraulic lime had been formed, nearly equal ‘to na- 
tural lime. 

A description was given of the system followed by the late 
Mr. Walker and Captain Huddart, in using washed gravel for 
the backing of quay walls, at the East and West India Docks and 
other places, by which great solidity was attained. Mr. John 
Rennie subsequently introduced the use of lime with the 
gravel, forming concrete. Mr. James Walker had used cement 
concrete very extensively in marine works at Dover, Alderney, 
and other places, with great success. The concrete used at the 
two former places was composed of Portland cement mixed with 
shingle, in the proportions of one part of cement to ten parts of 
shingle, moulded into blocks varying from six to ten tons in 
weight. 

‘The general dimensions of that part of the breakwater so 
constructed, were: medium width ninety feet, composed of a 
hearting ofcement concrete blocks sixty feet in breadth, pro- 
tected by range work of blocks of Roach Portland stone, faced 
with granite, of an average thickness of fifteen feet on each side. 
The foundation of the wall was forty-five feet below low water 
of spring tides, and the top rose to twenty fect above that mark, 
making a total height of sixty-five feet. 

It has been observed that the quality of the Portland cement 
was not always uniform, and that expansion or disintegration 
of the blocks had taken place two or three months after they 





were made, and before they were bedded in position, which | 


operation was generally delayed for six or nine months, to allow 
them to become thoroughly dry. The manufacture of Portland 
cement was evidently one which required much care, and was 
not free from risk, though its general employment was satis- 
factory, and its use was daily extending for all works of civil 
engineering and architecture. 

To this it was replied, that the cases of expansion which had 
been noticed probably arose from the presence of too much 
lime in the cement, the result of careless or improper manu- 
facture, but such results had not been observed in cement 
supplied by good manufacturers. The lime so found in a free 
state, and not well incorporated with the other ingredients, 
would undergo the action of slaking by the atmosphere, and 
still more rapidly by sea water, and disintegration would ensue. 

The manufacture of this cement was essentially one of con- 
fidence, and such defects as those mentioned rarely, if ever, 
occurred with the produce of experienced manufacturers. 

With regard to the works at Dover it was stated that, though 
nearly half a million cubic feet of concrete in blocks were now laid 
annually, the proportion of breakage scarcely little exceeded one 
per cent 

The cost of the conerete blocks was assumed to be about one- 


half of the cost of the stone walls which had originally been | 


intended to have been constructed. The large cubie contents 
and cousequent weight of these blocks, the uniformity of their 
size, and their close contact, in the work, were relied on as 
prominent advantages in their use. 

The French engineers had used concrete blocks, made of lime 
and artificial pozzolana, at Marseilles, Rochefort, Algiers, and 





Cherbourg. After a few years’ exposure to the sea water, these 
blocks had disintegrated and fallen to pieces,—a result ascribed 
by M. Vicat to the presence of magnesia in the sea water, which 
acted injuriously on the lime. It was not without hesitation, 
therefore, that some years later they had commenced the employ- 
ment of Portland cement for their béton works ; but the results 
ascertained in the interval, as to its durability when exposed to 
the action of sea water, appeared to have justified the present 
general adoption of that material, even to the extent of using 
the blocks in external walls, without the protection of stone 
casing. 

The injection of Portland cement into the foundations of the 
Pont de |’Alma was noticed as a method of forming béton under 
water, which, though allowable in exceptional cases, could not 
be recommended on the score of economy, as in the case in 
question a quantity of cement, costing not less than £1,500, had 
been employed, one-third of which had, in all probability, 
been washed away by the current, and had never set at all. 

At Alderney the depth of water was greater than at Dover, 
and there was abundance of stone, which was thrown in as “ pierre 
perdne” to form the substratum, and from a depth of twelve 
feet below low water a vertical stone wall was brought up, backed 
by concrete blocks, to form the hearting. 

Descriptions were given of the large blocks of concrete used at 
the new harbour works at Marseilles and at Algiers. They 
weighed upwards of fifty tons each, and were moulded 
close to the spot where they were to be used, and then 


thrown into the sea, At Algiers it was believed that 
considerable disintegration had taken place, as it was 
evident that large cavities existed in the work. When 


the sea was agitated, it was scarcely possible to waik on the 
mole on account of the jets of water which were driven through 
the apertures with great velocity to considerable distances. 
The local engineers anticipated that these cavities would in time 
be closed by the accretions of shells, by which several had been 
already stopped; but this presumed that the disintegration of 
the blocks was not also progressing. It was questioned whether 
this disintegration bad not arisen from the use of artificial in- 
stead of natural pozzolana. 

Instances were adduced of the absolute overthrowing of walls 
from the excessive expansion of the cement used; and even of a 
thin coating of the same kind of cement having expanded in the 
same remarkable degree. It was explained that this must have 
arisen from the admixture of an undue quantity of lime in the 
cement, an error not unfrequently fallen into by inexperienced 
manufacturers, 

The now toe general system of using a quantity of lime in the 
making of bricks was denounced as injurious. as the lime, when 
acted upon by water, expanded, split the bricks, and destroyed 
the work. An instance was adduced where a lighthouse had been 
pulled down entirely in consequence of this action. 

The extensive use of concrete by the ancients was noticed, and 
the magnificent works in Rome were quoted as instances of its 
durability. There it had been used for vaulting, by first construct 
ing ribs of tiles and pozzolana cement, and filling in with concrete 
The excellent quality of the natural material which abounded 
near Kome had, no doubt, contributed to its general and success- 
ful employment. 

The works of the French engineers, descriptive of their pro- 
cesses in using béton, were mentioned; and a paper on the sub- 
ject was promised during the ensuing session, when it was hoped 
that the members would be prepared to give the comparative 
prices of marine and other constructions of conerete, and of 
squared blocks, or of “ pierre perdue,” as that question had been 
cautiously avoided on the present occasion, 

It was a question whether rubble concrete was really either so 
effective or so cheap as good bricks and cement for the super- 
structure of a bridge, however good and applicable it might be 
for the foundations, to which it had been generally restricted 
in this country. In such positions it was excellent, and, but for 
its use, many hazardous works could 
executed, - 

It was announced that the President’s Annual Conversazione 
would be held Tuesday, May 26th, for which models, works of 
art, and specimens of manufactures, ete., were requested. 

It was announced, that the next mecting for the reading of 
papers would be held on Tuesday evening, November 10th, until 
which time the meeting was adjourned. 





searcely have been 





THE NEW THAMES GRAVING DOCKS. 
We had in hand a description of the proposed new graving 
docks ; but our contemporary “The Mechanics’ Magazine ” has 
kindly favoured us witha slip, of which, without committing 
ourselves tohis opinions, we gladly avail ourselves, 

We propose, with reference to the works now in progress at 
the Victoria Docks, on the Thames, near Blackwall, to say a few 
words on the several varieties of docks used for naval purposes. 

Everyone is familiar with those sheets of water called basins or 
wet docks, such as the East and West India, the London, Com- 
mercial, and Victoria Docks, These are simply artificial bays, 
surrounded by convenient wharves, in which bays there is no rise 
and fall of tide, and therefore little or no alteration in the relative 
heights of the wharf and the ship in the dock. To secure this 
important advantage, and at the same time to be able to dock 
and undock vessels at any time of the tide, it is necessary to 
close the entrance to the docks with two pairs of gates, the in 
terval between which shall form a lock large enough to contain 
the ship to be docked. Whena vessel isto be taken in at low 
water, the outer gate is opened, and the vessel drawn into the 
lock ; the gate is then closed, and a communication is made 
between the lock and the inner basin by opening a sluice. ‘The 
level of the water in the lock is thus raised to that of the water 
in the basin: the inner gate is then opened, and the vessel 
drawn in. In undocking, the operationis reversed. Doth pairs 
of gates curve inwards, as it is not necessary to exclude the 
water outside when it rises above the level within. Wet docks 
or basins, in the Government yards, have only one pair of gates, 
or a caissoon, and therefore can only be opened at or near high 
water. 

Dry docks are also small bays, framed with granite, or with 
wood, and having a solid and straight bottom on which the ship 
may be grounded, and firm sides to which it may be shored, as 
the water recedes. In most cases, the ship is shored gradually 
as the tide falls, the water passing out of the dock through an 
aperture in the gates, or the caissoon, which is clused as soon as 
the dock is emptied; but in the reyal service the dock is fre- 
quently pumped out by a steam-envine. When a first-rate, tully 
equipped for sea, is laid in one of these docks, as is sometimes 
the case, there is a weizht of about 7,000 tons on the bottom of 
the dock. The expense of making a foundation to receive this 
weight, by driving piles, laying concrte, &c., or by blasting out 
of the solid rock, as in the French Dockyard, at Cherbourg, and 
other places, is very great. For this, and other reasons, there 
have been invented various kinds of floating docks, which can be 








made to sink deep enough to receive the ship, and afterwards to 
rise with their burden until the vessel is raised above the sur- 
face, and is therefore dry. 

Such is the floating dock recently patented by Mr. Edwin 
Clark, of Great George-street, Westminster, and now in the 
course of construction at the Victoria Docks, on the Thames. 
Each dock consists of a rectangular tank, or pontoon, of about 
400 feet in length and sixty feet in breadth, or of such dimen- 
sions as, with an immersion of four or five feet, would sustain a 
large merchant ship, This tank is rather more than five feet 
deep, open at the top, and strengthened internally by a framing 
which supports the blocks on which the keel of the vessel is to 
rest, and which receives the heels of the shores. The pecu- 
liarity of Mr. Clark’s invention consists mainly, however, in the 
means which he employs for lowering this tank steadily until the 
vessel can be drawn in upon it, and for raising it with its load to 
the surface again. 1t was by similar machinery that the Britannia 
and Conway ‘l'ubular Bridges were floated and raised under his 
superintendence, and, considering the difficulties which had to be 
overcome in those cases, our confidence in the practicability of the 
proposed means hardly required to be strengthened by his 
assurance that they had been approved of by a great number of 
our most ominent engineers, including Messrs. Robert Stephen- 
son and G. P, Bidder. The apparatus employed consists 
of two rows of cast iron columns, five feet in diameter, placed at 
intervals of twenty feet from centre to centre, with a space of 
sixty feet between the rows. They are sunk twelve feet 
into the bed of the wet dock, and extend about twenty-five 
feet above the water. Each column contains a small 
hydraulic press, ten inches in diameter, with a twenty- 
five feet stroke. The ram of each press carries a small 
crosshead, from which are suspended, by means of suspending 
rods, two wrought-iron girders, sixty feet in length, which ext nd 
entirely across the dock, from column to column, Sixteen pairs 
of columns will, in this way, give a series of thirty-two suspended 
girlers, ca; able of being raised or lowered by a fifty-horse engine, 
erected on shore, and communicating with the presses by means 
of pipes. The tank is floated in upon the gridiron formed by 
these girders, water is admitted within it by opening a sluice, 
and the gridiron is allowed to descend with the tank, until there 
is sufficient depth of water over it to allow the vessel to be 
brought in between the columns. The float with the vessel upon 
it is then raised, the operation of shoring going on as it ascends, 
until the water in the tank is able to run off through the sluices, 
These are then closed, the gridiron is lowered, and in about forty 
minutes, a vessel drawing eighteen or twenty feet of water is lett 
afloat on a shallow poutoon drawing only four or five feet, 
It may then be taken into one of a number of shallow doeks, 
provided for the reception of the floats, in the vicinity of con- 
venient workshops. It is expected that eight of these pontoons, 
with the lifting apparatus, will be complete and in operation 
before the ensuing winter. It is stated that the contract price 
for the lift, with four pontoons, and cight shallow docks to receive 
the pontoons, is only £70,000. 

There certainly, at first sight, appears to be a disadvantage in 
this arrangement, which would be avoided if the engine were 
employed, either to pump out the pontoons that they might be 
able to rise by their own buoyancy, or to pump the water from a 
reservoir, into which it might have been drawn from the pon- 
toons by means of a syphon: as the loss of power involved in 
raising the pontoon and vessel four feet or five feet higher than the 
line of floatation would then have been avoided. But when it is 
remembered that in either of the cases suggested it would be ne- 
cessary to make the pontoons some twenty-five feet deeper than 
his, in order that a portion of them might be above the water at all 
times to give them stability, it is impossible to deny that even 
with the drawback mentioned, bis arrangement is a gvod one. 

Wooden pontoons, having high cellular sides, pumped out by 
engines erected on them, have been in constant use for several 
years past in different parts of the United States, and the cele- 
brated Russian camel, made on a similar principle, is still older ; 
but a great objection to their use is, that their enormous size 
makes them unmanageable, and most difficult of repair. One 
such dock would, moreover, cost considerably more than the con- 
tract price given above. 

Like these, too, in construction, but different in principle, is 
the dock patented in 1852, by Mr. James ‘Taylor, of Liverpool. 
The principle of his dock is—or rather shouid be, for he does 
not propose to adopt it fully—that no pumping should take 
plice either during the docking or undocking of a vessel. It is 
of iron, cellular like the others, fitted with gates or a ecaissoon. 
When a vessel is to be docked the gates are opened, and the 
ve-sel is drawn in upon the blocks; the gates are then closed, 
and sluices are opened to allow the water to run off from the 
cavity in which the ship is to the cellular compartments in the 
sides and bottom, which are large enough to contain the surplus 
water. ‘The vessel can be shored immediately. While the ship 
is undergoing the necessary repair or examination, the water can 
be pumped from the cells into the sea. When she is to be un- 
docked, a sluice may be opened to fill the internal space of the 
dock with water, which will sink it to its original level, and float 
the ship; the gates may then be opened and the vessel drawn 
out. 

Although these docks are inferior in many respects to Mr. 
Clark's, every practical shipwright will see in them an important 
convenience which his does not possess. This is the means of 
shoring a large ship safely as the water falls. Mr. Clark says, 
“Tt is not necessary to describe in detail the method of shoring 
and staying the vessel upon the saucer, which is only a modi- 
fication of the existing practice, with this advantage, that after the 
vessel is lifted the additional shoring upon the saucer is com- 
pleted in the open air.” Whatever this supposed advantage may 
be, Mr. Clark may rest assured that the want of proper shoring 
accommodation is the weak point in his invention—a point, too, 
of so much importance that we feel convinced the company wiil 
ultimately have to resort to the old-fashioned plan of excavating 
docks, We do not doubt that light merchant ships of ordinary 
size may be shored in the way proposed ; but we are quite sure 
that no large or heavy ship could ever be safely shored from the 
flat of a dock only. As a temporary means of securing the 
advantage of dry docks, without the great outlay required for 
excavation, we think the plan reasonable: but Mr. Clark must 
expect to fail if he attempts, as he proposes, to raise “‘ by such 
a process a fleet of first-class ships of the line, with all their 
stores on board.” 





Ovy Rocuester Buivcr.—The bridgewardens at their last meet- 
ing having decided on proceeding with the removal of old Rochester 
bridge. Messrs Foord’s workmen have been busily engaged during 
the past week in removing the superstructure of the remaining arches. 
The whole of the balustrades have been removed and are deposited in 
a convenient spot, in readiness to be used in the construction of the 
promised esplanade. As soon as the entire superstructure has been 
removed, the sappers aud miners will commence making the necessary 
excavations and driving the galleries in order to blow up the re- 
maining arches. The antiquaries of the neighbourhood are in eager 
expectation of making a number of interesting discoveri¢s us soon as 
the foundations of the old bridge are reached,— South-Lastern Gazett ¢ 
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COLLIER’S IMPROVEMENTS IN THE MANUFACTURE 





PATENT DATED 16TH OcToBER, 1856. 








TuEsE improvements relate, Firstly, to when (as in a former patent | 
dated 22nd May 1855) a cord, band, or chain, is employed as the 
means by which the insertion of each pile wire into the open shed is 
effected, and they consist in so arransing the motion given to such 
band, &c.. that the wire may be moved faster in the middle of each 
motion into the shed than attve beginning orend of it, by which 
ease wili be given to the wire carrier and parts acting with it. 
Secondly, to the production of that class of pile fabrics which are 
woven double, or face to face, and which are united by the pile 
threads in the weaving, to be cut asunder to produce two fabrics, 
and particularly the improvements apply to those looms commonly | 
called vertical looms, that is, such as have the warp and fabric 
placed during the weaving somewhat vertically, or in a direction | 
from the upper to the lower part of the loom, in place of horizontally | 
or from back to front. ] 
Fig. 1 shows a portion of the front view of a loom, with the first | 
part of the invention, applied to it, and it will be seen that the parts 
shown are for the most part similar to those described in the former 
patent. In place, however, of the cord or band @ being attached to 
a cylindrical pulley #! as there described, it is attached toa double 
volute or scroll A, which has been found to answer well for giving the 
desired variation of speed to the wire carrier, though the — does 
not confine himself to that particular instrument. This volute or double 
scroll is attached to a pulley #2, which is acted upon by the periphery 
of the wheel #16, in the same manner as in the specification referred 
to, and the variations of speed to the motions of the instrument ¢, 
when the insertion of a wire is effected, are obtained by the cord i 
in the beginning of its motion being taken up by coiling or winding 
into the groove formed in the smaller part of the scroll and thence 
progressively to the largest part of it when the cord or other band i 
will be travelling at its fastest speed, and which speed will then 
gradually decrease again by the cord or band continuing to wind on 
to that part of the scroll which gradually decreases. Figs. 2, 3, and 
4 show the two sides, and an edge view of this double scroll or 
volute separately. When carrying out the improvements under the 
second head of the invention, by the employment ofa vertical loom, 


| whereby the work produced will pass towards the lower part thereof, 
| the beat up being subsequently affected in a downward, in place of 


the warp threads would be supplied from the upper part of the loom, | fmay be given in a similar manner to when operating 


as heretofore (in vertical looms) in an upward direction or in a 
horizontal direction, by which is obtained considerable facility for | 
the weaver to repair the warp yarns when they break, by their ends 
in connection with the warp always hanging downwards towards the | 
work, or those from which they have broken, as also facility for the | 
attendant better to inspect his work as it is produced. The races for | 
the shuttles in such looms are formed by means of combs, which | 
project inwards through the sheds from the back of each fabric, and 
towards the space between them, but so as to admit of the free | 
action of the reed in beating up. 

Fig. 5shows by a diagram fabrics being produced according to | 
this part of the invention, with an arrangement of shuttle races such | 
as it is preferred to employ; a, a, being the fabric produced; 4, 4, 
the body warps; and ¢, c, the pile warps; d, the reed for eflecting 
the beat up, and which reed has simply an up and down motion given | 
to it; e, e, are combs set in leads e!, secured to the reed to form races, 
one for the shuttle of each fabric. The upper surface of the combs e 
is to the same level as the supporting surface of the shuttle boxes 
acting with them. Figs. 6 and 7 show a lead of combs e separately. 
A thin bar or flat wire is employed to come into the space between 
the two sheds, and by acting upon the pile warps to bring them 
into a line with the shed in which such pile warp is next tobe bound 
in order to ease the working of the weft. /, in Fig. 5, shows a section | 
of one of such thin bars or flat wires just moved into the space between | 
the two sheds, and the dotted lines,/| show the same fully in position, 
pressing the pile warp down upon the formed pile previous to (and as 
it would be during) the beat up. This bar or wire fis attached at 
one end to a lever arm or other suitable carrier, to which motion is 
given in such manner as to take the bar or wire f fully into the space 
between the two separate sheds, and so as to cover all the pile warps 
in it, and then to recede clear of them after each tyingin of them into 
one or other of the fabrics, whilst the pile warps are changed for the | 
formation of afresh row of pile. These motions to the bar or wire 


OF PILED FABRICS. 





| freely to enter between the two sets of warps. 


| whilst a slower speed is being given to it. 


ile wires 
which are affixed permanently to arms or other carriers. The baror 
wire f may be of steel or other suitable material, and it is better that 


| the end thereof farthest from the holding and actuating means be 


somewhat turned upwards and pointed, to enable it, more readily and 
The cutter for cutting 
the pile, and thereby separating the two fabrics, is of the rotary kind, 
traversing with its carriage. Cutters of this kind are described in 
the specitication as not being new as applied to the cutting of the 
pile for the separation of double fabrics; but it is believed that in 
all adaptations of such cutters for such purpose, they have hitherto 
had auniform rotary motion given to them during their traverse, 
and the patentee has discovered that it is important to arrange the 
motions thereto, so that such rotary motion may be slow at one end 
of the traverse as compared with that whilst cutting the pile, in order 
that the sharpening of such cutter may be more readily effected 
For this purpose he 
applies to the shaft giving motion to such rotary cutter two drums 
or pulleys, which, when in gear with their straps or bands, revolve 
at different speeds, and in connection therewith he applies change 
motions to change from the fast to the slower speed at the dwell of 
the cutter carriage where the sharpening of the cutter is effected, and 
the sharpening is effected by a pair of suitable stones somewhat in- 
lined, so as to effect a bevelling to the edge, these stones being 
caused to bear by spring or other suitable means. So soon as the 
carriage with the cutter recedes from the sharpening means, the 
speed of such cutter is again changed to a faster one, suitable for 
the cutting of the pile. The method of effecting the variation speed to 
such cutter is such as is employed in effecting variations of speed in 
planing and other such machines. Stop motions are applied to act 
upon each weft thread to stop the motions of the loom when either 
of the weft threads fails. The motions of the shuttle in producing 
such fabric in upright looms it is preferred to be so arranged that, 
whilst one shuttle is going from right to left, the other is going from 
left to right, with a stop motion at each selvage capable of acting 


| upon the weft thread of either shuttle, but this may be varied. 








PIATIT’S IMPROVEMENTS IN THE PRODUCTION 
OF ICE. 
PATENT DATED 18TH OctToBER, 1856. 


Ir is a well-known fact that when gases are by any means caused to 
dilate they will absorb caloric from any bodies with which they are 
in contact, thus producing a decrease of temperature. Many attempts 
have been made to apply this principle to the extraction from water 
of a great portion of its caloric, and thus to produce ice in any season, 
but the arrangements of apparatus hitherto adopted have not been 
found to produce practically a favourable result. 

In order to carry on the manufacture of artificial ice in a profitable 
manner, it is necessary to fulfil two conditions; the first of which is, 
that the dilatation of the gases employed must be produced in such a 
manner that it shall only extract from the water the required quan- 
tity of caloric; the second consists in entirely preventing the water, 
while giving up its caloric to the expanding gases, from receiving 
any from the sides of the apparatus in which the lowering of the 
temperature is effected. In the apparatus hitherto employed these 
two fundamental conditions have not been realised in a satisfactory 
manner, which may be confidently stated to be the principal cause of 
ice not having been hitherto successfully manufactured commercially 
by the dilatation of gases. By the improved process, however, the 





above-mentioned conditions are successfully maintained in practice, 
as, in order to obtain the lowering of the temperature of the water to 
be converted into ice, the gases are first caused to dilate in the midst 
of the water, and in immediate contact with it. The sides of the 
apparatus are made double, and the space between the inner and outer 


sides are filled with powdered charcoal, ashes, or other sulstances | 
which are bad conductors of heat, which bad conductors cause the 
gases to absorb more readily and in greater quantity the caloric from 
the water in which they are dilated, and prevent the caloric from 
passing from the exterior to the interior of the apparatus to supply 
that absorbed from the water by the dilatation of the gases. 2 
The accompanying illustrations represent the principal parts of an 
apparatus for manufacturing ice on a large scale, the upper part of 
the freezing chamber being broken away the better to show the in- 
terior. : Fig. 1 is a longitudinal vertical section of the apparatus ; 
F ig 2 is a transverse vertical section, taken at the line a, }, of Fig. 1; 
and Figs. 3, 4, 5, represent some of the parts detached. At A, A, is 
represented a well nearly filled with water, and provided at its lower 
extremity with openings or valves B. Below this well is a chamber 
C, which communicates by means of a pipe D with an air force-pump 
{not shown). In this well A, called the cooling well, the lowering of 
the temperature of the water to be congealed is first effected in the 
following manner :—By means of the air-pump, a current of com- 
pressed atmospheric air is first introduced through the pipe D into 
the chamber © at a degree of tension sufficient to overcome the 
resistance of the valves B, and the pressure exerted upon them by the 
weight of the column of water in the well. The compressed ait will 
open the valves, enter the water, and partially expand, in order to 
establish an equilibrium with the pressure of the water at the bottom 
of the well, then ascending by reason of its lightness, it will pass 
through the whole height of the column of water in the well, always 
dilating more in proportion as the pressure of water upon ‘it 
diminishes and the air finally makes its escape at the upper part of | 
the column of water into the atmosphere at a very slight degree of | 
pressure, having while in the water almost expanded to its natural 
state, and having absorbed from the water the caloric necessary for 
that purpose. By thus continuing for some time the passage of com- 
pressed air through the water in the well A, A, the temperature of 
that water will be speedily lowered, and for the purpose of preventing 





the water from again absorbing caloric from the atmosphere the well 
at m, m, is surrounded with a jacket filled with charcoal or other bad 
conductor of heat, and for the same purpose, when the compressed 
air has ceased to pass through the water in the well, the mouth of 

this latter is protected with a cover or lid made of wood covered with | 
straw or charcoal. Asit is absolutely necessary for the success of the | 
operation that the air should be compressed before entering the 

chamber C, the air-pump is provided with a reservoir in which the | 


| will be raised, and the air will 


understood that until the compressed air impinges upon the apertures 
a in the bottom of the well in Fig. 1, the leather or other disc 6, or, in 
the case of Fig. 3, pistons a will bear upon the apertures B, and con- 
sequently the entrance to the well A will be closed; but on the com- 
pressed air in the chamber c acquiring a sufficient degree of tension 
to enable it to overcome the pressure of the water, the disc }, of Fig. 1, 
ass through the apertures b ; or, if 
the arrangement represented at Fig. 3 be employed, the pistons a will 


air is previously compressed, and passes thence in a continuous and | be caused to rise, and the air will pass through the apertures in the 


uniform current into the chamber C, the valves D being so disposed 


sides of the cylinders 6 into the well A, A. Should the pressure ex- 
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and constructed as not to open until the compressed air in the cham- 
ber has reached the required degree of tension. The valves B consist 
of a number of orifices made in the bottom plate a of the well A, 
which may be closed by means of a dise of leather, india-rubber, or 
gutta-percha b, also pierced with holes, so arranged that the holes in 
the dise and the bottom of the well shal] not be opposite to each 
other, consequently the disc will, when pressed down upon the 
bottom of the well, close the apertures therein. This arrangement is 
the one represented at Fig. 1. Fig. 3 represents a vertical section of 
another arrangement of valves for closing the bottom of the well. In 
this arrangement the valves consists of pistons a, a, a, which work in 
cylinders 6, 6, 6, pierced with holes at their sides, the pistons severally 
covering the holes ¢ in the bottom of the well. It will be readily 
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erted upon the valves B by their own weight and that of the column 
of water not be sufficient to keep them closed until the com- 
pressed air in the chamber C has acquired the required tension, 
increased pressure may be put upon them by the application of 
weights, care being taken to distribute the weight equally over the 
whole surface. As the water is not intended to be converted into ice 
in the well A, A, it being desired merely to lower the temperature 
therein, when it has become sufficiently cold it is caused to pass into 
achamber G, G, which may be called the congealing or freezing 
chamber,, as it is in this chamber that the conversion of the water into 
ice takes place. Forthis purpose the well A is made to communicate 
with the chamber G by means of a pipe F, which runs right through 
the middle of the chamber G. Boxes H, H, are set on each side 
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the pipe F in the freezing chamber, and communicate with that pipe 
by means of orifices 0, On opening the cock E on the pipe F by 
pushing forward the rod n, the water will be caused to flow through 
that pipe and pass out at the orifices o into the boxes H, H, and 
when these latter have received the necessary quantity of water the 
flow is stopped by shutting the cock E, and the cock J is opened for 
the purpose of discharging any water that may remain in the pipe 
F, F. The water from the well A, A, being thus distributed in the 
freezing boxes H, H, the dilatation of gases is again employed for 
finishing the operation of lowering the temperature of the water and 
converting it into ice. For this purpose the compressed air is not 
brought into direct contact with the water, but is caused to act on 
the outside of the freezing chambers H, H, which are made to dip 
into the chamber I, I, underneath in such manner as to allow of the 
free circulation of the gases between and around them. The freezing 
boxes are fixed, and the under chamber I, I, is hermetically closed, 
but is capable of communicating with the exterior by means of two 
pipes K and L, which are closed by means of cocks. The under 
chamber I, I, is first put into communication with an exhaust air- 
pump applied to the outer extremity of the pipe L, and a vacuum 
thereby produced in that chamber. Currents of compressed air are 
then from time to time introduced therein through the pipe K, which 
air, after having expanded in the under chamber I, is drawn off 
through the pipe L by means of an exhaust air-pump. In order that 
the effect of the dilatation of the compressed air introduced into the 
chamber I, may be equally distributed throughout the whole extent 
of the freezing chamber, a pipe M, M, is made to run along its 
bed, having several branch pipes 7, r, (Figs. 1 and 2) on each side. 
The compressed air fed in through the pipe K passes through the pipe 
M, M, into the small branch pipes 7, and as these pipes M and r are 
pierced with small holes at their upper part, the compressed air will 
pass through these holes into the chamber I, where it will expand, 
and by absorbing caloric from the water in the boxes H, H, will con- 
vert it intoice. In order to accelerate the freezing operation, instead 
of compressed air a current of vapourised ether, or, by preference, 
carbonic acid gas might be employed. In this case, instead of dis- 
charging into the atmosphere the gases drawn out by the air-pump 
adapted outside the pipe L, as is practised when compressed air is 
employed, the gases drawn out are submitted to a high degree of 
pressure by means of the force pump, and again injected through the 
pipe K into the chamber I, I. e freezing chamber and also its 
under chamber must be provided in the same manner as the well 
A, A, with a layer or jacket of charcoal, or other bad conductors of heat. 
The boxes H, H, are also severally provided with covers s, and over 
these covers must be laid straw, bags of sawdust, or other suitable 
material (Fig. 4); or these covers may be of iron, and be made 
hollow (as shown at Fig. 5), and the gases may be caused to dilate 
within them as well as in the chamber], 1. When the freezing of 
the water has been completely effected, the pieces of ice are to be 
removed from inside the boxes H, H, in the following manner:—A 
current of hot air is first introduced into the chamber I, I, through an 


orifice communicating with the pipe K, which will detach the pieces | 


of ice from the sides of the boxes H, H, then on removing the covers 
s the pieces of ice may be removed adhering to the rods u, u, with 
which the covers are provided. By means of this apparatus not only 
fresh water but also sea water and other liquids may be converted 
into ice. 


JOY AND HOLT’S IMPROVEMENTS IN HYDRAULIC 
MOTIVE POWER ENGINES, &e. 


PaTENT DATED 8TH OcroBER, 1856. 


Tuts invention relates to improvements in hydraulic motive power | 


engines, in which the piston is caused to reciprocate within the cylin- 
der by the pressure of water. 

Fig. 1 shows one of the modifications of the improved machines, in 
which the water-pressure engine is acted upon by what is technically 
called by organ-builders a “ pneumatic lever,” and the engine is 
shown acting upon the bellows of the organ. a, a, represent the 
bellows of the organ; 6, b, the feeders; and ¢, the ordinary lever for 
blowing by hand. To this lever at d is attached the piston rod of the 
engine, of which e is the cylinder, the same as in a steam engine, 
with a four-way cock /, for admitting the water at a pressure from a 
water main g, with which it may be connected in any suitable man- 
ner; this four-way cock is moved so as to admit water alternately to 
the top and bottom of the cylinder, thus producing the reciprocating 
action necessary for blowing The cock /'is moved by the “ pneumatic 
-ever” h, which is an apparatus similar to a pair of bellows or a con- 
certina, which is supplied with wind from the bellows a, a, by the 
pipet; the wind is admitted alternately to one or the other side of 





| the moveable leaf 7 of the “pneumatic lever” by the valve &, which 
| is actuated by the bow 1 from the main blowing lever c. To the leaf 
| j is attached the rod m, which connects it by means of the lever m' to 
the four-way cock /: At the inlet end of the pipe 7 is a slide valve n, 
to regulate the supply of wind to the pneumatic lever; this valve is 
closed by the projection x! on the bellows coming in contact with the 

rojection 0 on the rod o!, when the bellows are nearly full, which 
lites the valve n, and cuts off or stops the supply of wind to the 
pneumatic lever h, and also stops or closes the four-way cock 7, con- 
sequently stopping the action of the engine; and when the bellows 
a, a, commence descending, on account of the wind being exhausted, 
the rod o! is liberated, and descends by its own weight, or by the 
addition of a spring or weight applied in any convenient manner, 
thereby opening the valve x, which re-admits the wind to the pneu- 
matic lever, and by moving the four-way cock f, causes the engine to 
recommence working, and this action is repeated as the bellows fill 
and exhaust, thus keeping a constant balance between the demand 
and supply ; and as the engine is proportioned to blow the maximum 
quantity of wind necessary, the bellows are always kept full. The 
valve or four-way cock, instead of being moved, as above described, 
may also be moved by the water which supplies the engine, and may 
remain as a four-way cock, or assume any of the ordinary forms of 
valve, for giving reciprocating motion to a piston in a cylinder. Kither 
a double piston valve may be used, or an ordinary face valve, the 
guide rod ends of which work in two small guides, which serve as 
cylinders and into which the water from the main is admitted 
alternately by a small four-way cock; this four-way cock is moved 
by an arm on the piston rod actuating the connecting rod, the action 
of which is regulated by the adjusting screws, thus the same motion 
of the valve is attained as in the engines previously described. The 
speed at which the valve is moved may be regulated by means ofa 
set pin which regulates the ingress or egress of the water. The engine 
may be regulated by stopping the admission of water to the small 
four-way cock by a common stop-cock, which answers the same pur- 
pose as the valve n, in Fig. 1; or any of the before-named class of 
engines may be regulated by a large stop-cock on the water main or 
pipe for the supply of water, which is closed by the bellows when full, 
and opened again on their descending or exhausting, in the same 
manner as previously described. 

In Fig. 8 the application of water pressure in a small cylinder is 
shown to move the valves or cock of the engine instead of the pneu- 
matic lever; its place is supplied by a omall cylinder, as shown at 7, 
with the two-way cock s, moved by the piston rod by the connexion 
z, and actuated by water from the main through the pipe ¢, in which 
is the stop-cock «, for regulating the motion of the machine, as by 
the pneumatic lever, or the valve may be made in the form as above 
described. The cock can also be worked by means of an elastic spring. 
In Fig. 2 the application of the above-mentioned methods of working 
the valves or cock of a water pressure engine by water are shown as 
applied to organ-blowing, and the mode of gradually regulating the 
supply by the stop-cock a, which is actuated by the bellows through 
the medium of the combination of levers b, the connecting rods ec, d, 
and the weight e, which all tend to keep the water-way / open; but 
when the bellows become inflated or fills, the projection g, by coming 
in contact with the adjustable nut h on the connecting rod c, closes 
the cock and stops the supply. The small cock or valve for admitting 
the water alternately to each end of the cylinder is actuated, as before 
described, by an arm attached to the piston rod operating upon the 
ers nuts on the rod i. The pipe for the exhaust water is shown 
at 








New Susrension Brrpcr.—A series of highly interesting expe- 
riments were recently undertaken at the head-quarters of the Royal 
Engineers’ Establishment, Chatham, for the purpose of examining 
| and testing a new description of suspension bridge for the passage of 
| attillery, cavalry, and infantry over rivers and streams, the invention 
of Sergeant-Major J. Jones, k.E. The spot selected for the experi- 
ments was a portion of the river Medway, at St. Mary’s Creek, 
adjoining the practising ground of the Sappers and Miners, where 
one of the newly-invented bridges was constructed over the creek. 
The chief merit of the invention consists in its extreme simplicity, as 
a field bridge of the description can be constructed and thrown across 
a river of from 50 to 100 feet span in less than three hours, and when 
completed will be capable of sustaining the passage of heavy field- 
pieces and any number of troops required to proceed over it; after 
| which it can be taken to pieces in an exceedingly short time, and 
| transported with the troops. Sergeamt-Major Jones's suspension 
| bridge is formed by using the sheet iron bands of the new gabions 
| introduced into the service, which are also his invention; the bands 
| areeach 6 feet 3 inches in length, and 3} inches wide, with a 20-gauge, 





























and are fastened together by means of the holes and buttons used in 
| encircling the gabion. Four of five of these bands are laid on each 
| other, according to the span of the bridge and the weight required to be 
| borne, the bands forming the girders of the bridge; the girders are 
then made secure to a scantling on each side of the river, after which 
the flooring of the bridge is formed by laying pontoon chesses, or 
planks, on the girders, and the whole is completed. The bridge 
which has been tested at Chatham was constructed with a span of 
about 50 feet, and was formed simply with the bands of 24 gabions, 
the weight of 480Ib., the whole being completed and fixed by the 
troops in little more than two hours. With the view of ascertainin 
its strength a 6-pounder gun and limber, weighing a ton and a-half, 
was wheeled backward and forward over it, with a number of men, 
after which several bodies of troops were marched across it, during 
the whole of which time the deflection was scarcely perceptible, and 
the oscillation not more than is usual with bridges constructed on the 
suspension principle, The result of the experiments showed that the 
invention possessed several important advantages, one of which is 
the rapidity with which the bridge can be constructed and speedily 
stretched across the river. Another important feature in the in- 
vention is that the materials for an ordinary bridge can be stowed in 
a box of about six feet square. General Blanshard and the other 
officers appeared highly satisfied with the experiments, and a report 
of the invention will be forwarded to General Sir J, F. Burgoyne, 
G.C.B., Inspector-General of Fortifications. 

Causes or Fires 1x Lonpon.—At a late meeting of the Insti- 
tute of Actuaries, Mr. C. G. Fothergill read a paper, “On the 
Causes of Fires in London during the 24 years 1833—56, with some 
Remarks on the Deduction of Correct Rates of Premium for Fire In- 
surances.” It appears that the total number of fires attended by 
the Fire Brigade during these 24 years amounted to 17,816, giving 
an average of 742 per annum, or very nearly 2 per diem, The average 
number of fires in each of the 16 years 1533—48, was: totally de- 
stroyed, 26-4; considerably damaged, 1142; slightly damaged, 
433°5; total, 654°1; and during the eight years 1849—56: totall 
destroyed, 26°7; considerably damaged, 273°9; slightly damaged, 
618; total, 918°6. The proportion per 1,000 fires, therefore, will 
stand thus ;— 














Annual Average 
per 1,000 Fires, 


Annual Average 


Degree of Injury, por 1,000 Fires, 








1833—48. 1549—S6. 
Totally destroyed ., ., . | 40 29 
Considerably damaged 297 298 
Slightly damaged 663 673 





Of fires caused by candles, curtains, and gas, those in drapers’ shops 
were 618 per cent. of the whole number of fires; in lodgings, 52°7; 
at private houses, 47°9; while in 22 trades of 96 no fires are attri- 
buted to such a cause. Among the means of rarer occurrence were 
mentioned “sewing and reading in bed” (26 cases in 24 years); 
“hunting bugs,” “thawing a water-pipe, “bottle of whiskey 
bursting,” “ frying fish,” “ suicide by charcoal,” “‘ warming beds,” 
and “sealing letters.” A very considerable per-centage of total 
destruction, viz., 88 per cent., was observed in churches and chapels 
—a higher proportion than those among carpenters, japanners, lamp- 
black makers, musical instrument makers, and varnish makers. One 
| reason of this may be, that, as places of worship are left unwatched 
| and unoccupied ae dn not in use, it is easier for the fire to develop 
| itself and obtain a hold upon the premises before it attracts attention. 
A large proportion of the causes of fire in this class of buildings arose 
from heating apparatus. No instances of total destruction occurred 
among colour makers, illicit distillers, or lucifer match makers, Six 
fires among printers’ ink makers had all been either total or consi- 
derable, and $4 at theatres had shown no medium between total 
destruction and slight damage. 
A Conrrivance ror Szcurtnc Sracks or Corn FROM THE 
Atracks or Vermin.—We have seen at Messrs. Dray and Co.'s, the 
| agricultural engineers, of Swan-lane, Upper Thames-street, a very 
| ingenious method of excluding rats and other vermin from corn ricks. 
| A set of cast-iron pillars are so formed that an animal eye | to 
| the top finds himself completely at bay, being covered with an im- 
pereyette dome. With these pillars a set of iron clips are supplied, 
y means of which a farmer may readily construct a stack frame 
The cost is only about 





| from any waste timbers found on the farm. 
| £3,.— Farmers’ Club. 
Te judges of the plans for the Government offices are :—Duke of 
Buccleuch; Mr. Stirling, M.P.; Lord Eversley ; Earl Stanhope, Pres. 
R.S.A.; Mr. D. Roberts, R.A.; Mr. Burn, R.A,; Mr. Brunel, engineer. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves “responsible for the opinions of our 
Correspondents. 


ENERGY AND MOMENTUM. 


Srr,—I am much obliged for your remarks upon my letter in 
your number for May 1, and regret that want of time has 
prevented my replying sooner to them. I regret to say I do 
not find your observations satisfactory. In the case of elastic 
bodies you say the energy after the collision is the same as that 
before it; whilst in the case supposed by me you say half the 
energy is expended in producing heat. What is it that occasions 
the production of heat in the one case and not in the other? 
At first sight one would be inctined to fancy more heat would 
be produced in the elastic bodies. It seems to me that what is 
wanted is a more definite statement of the Jaws bearing on cases 
of this kind. I have consulted many treatises on this subject, 
without meeting with anything satisfactory. In my first case, 
the energy before the stroke is 64 x 1, and 16 x 2 after the 
stroke, one half being converted into heat as you say. Suppose, 
instead that the two bodies, weighing 1 lb. and 2 ]b. respectively, 
move towards each other with velocities of sixty-four and thirty- 
two feet. The momenta are equal, and, after coming together, 
the bodies should remain at rest. Now the energy of the 
2lb., = 16 x 2, balances only half that of the Llb. = 64 x 1, 
leaving the other half of the enerzy of the 1 Ib. acting in the 
direction of the 1lb. What is done by this surplus energy 
acting in one direction? Shall we now suppose the 2 1b, at rest 
(its own energy being neutralised or converted by the action of 
an equal amount opposed to it), and consider it as acted upon 
by an amount of energy, as in the case in my first letter, ac- 
cording to which it will acquire, at least, half the velocity 
corresponding to this (surplus) euergy acting upon it ¢ Though, 
according to the law of the conservation of momentum, *S seems 
to me strange that an amount of energy represented by a moving 
body, and acting in a given direction on another body at rest, 
should disappear from the one body without producing a 
corresponding amount of motion in the other body. 

You say the conservation of momentum is a law of motion 
only. Is, then, momentum but a measure of motion? The 
assumption by a body of any given rate of motion or of rest is 
the effect of a certain amount of force (not mere pressure, but 
what is measured by foot pounds)—an expenditure of the force 
taking place equivalent to the effect produced. In comparing 
the forces and motion of equal bodies the product called 
momentum may be all right, but the simple term velocity 
would, I think, answer quite as well, and I don’t see the use of 
involving the “ mass ” inthe product, unless it gives us a means 
of comparing the moving forces represented by dijerent bodies 
in motion. 

I note the “Old Engine’s” remarks in your number for May 
8th, but, as he still adheres to his old random, inaccurate style of 
writing, and in the present instance fails to advance the subject 
in the slightest degree, I decline to enter into discussion with 
him. Goose QUILL. 

Glasgow, May 14, 1857. 

[l. As to the heat generated by the collision of imperfectly 
elastic bodies, we have simply stated the fact known by experi- 
ment, that all the energy which disappears, owing to the perma- 
nent disfigurement of the body, is replaced by a quantity of 
heat bearing a definite ratio to it; a fact whose recent discovery 
has explained the apparent anomaly of the disappearance of me- 
chanical energy. The law which that disappearance or conver- 
sion of energy follows is of this kind: Divide the whole energy 
of the two bodies before collision into two parts, one due to the 
velocity which is common to each of the two bodies and to 
their common centre of gravity, the other part due to the 
respective motions of the two bodies relatively to their common 
centre of gravity. The first part will remain unchanged by the 
collision, the second will be diminished in the ratio of a fraction 
e? to 1, e being the co-efficient used in treatises on mechanics to 
express the proportion of the elasticity of the body to perfect 
elasticity. 1 — e” is the fraction of the second part of the energy 
of the bodies which disappears in producing heat. An artificial 
imitation of imperfect elasticity may be produced by mechanical 
contrivances for preventing the bodies from flying asunder after 
the shock, like the ratchets used by Smeaton ; in this case heat 
will be developed in the material of the ratchets, owing to the 
strain to which they are subjected, to an amount corresponding 
to the energy which disappears. 

In the case of perfectly soft or inelastic bodies the whole of 
the sevond part of the energy, viz., that due to their motions re- 
latively to their common centre of gravity, disappears in per- 
mavently altering the shape of the bodies, and thereby producing 
heat; and the only mechanical energy left is that due to the 
velocity which the two bodies, now moving together, have in 
common with their common centre of gravity ; being the first of 
the two parts into which the energy was divided. 

Symbolically, let 

W, w, be the weights of the bodies, 


w 
M=-—; m= -—, their masses, 
} 


9 f 
V, v’ their velocities before collision; then will the sum of 
their energies before collision be, 
, MV? mr? 
3=—-+5- sw ts yy 
This quantity is to be divided into two parts, as follows: the 
velocity of the common centre of gravity is 
MV+ mv c 
M+m =~’ 
aud the velocities of the bodies relatively to that centre of 
gravity are 


oe ee it BH 


V—C and »—C. 

(N.B.—It is to be observed that V and v are reckoned in the 
same direction, and, should they be opposed, one of them must 
be made negative.) 

The first part of the energy is 


2 
E,=(M +m)", oa a ele 


or that due to the motion of the common centre of gravity of 
the two bodies; and this part (in virtue of the law of the con- 
servation of momentum, whereby MV+mv is maintained con- 
stant) is wnchanged by the collision, 
The second part of the energy is 
vV—c)* v—C)? 
K, = woo + om 4 


2 3 core & 


or that due to the respective velocities of the bodies relatively to 

their common centre of gravity. It is easily verified that 
E=E, + E,, 

by adding equations 8 and 4 together, and attending to the value 

of C as given by equation 2. . 








After the collision the velocities of the bodies relatively to 

their common centre of gravity, become 
Vi—C = —e(V—C) 
w—C = —e(v—C), 

so that their total velocities are respectively 
Vi = (1+e)C—eV) 
v' = (l+e) C—ev) 

and the second part of the energy of motion is reduced to 

e (V—C)? e(v—C)? . 

——— ea é. Es (6.) 

By adding together (8) and (6), the whole energy of motion 
after collision is found, viz. :— 

B's BH, + @B, 2.2 te ee eo ee 

The energy which disappears in producing a set, or permanent 
strain of the bodies, is 

GB, . se st ivs ts s BB 
and the number of units of heat which it developes is found by 
dividing its amount, in foot-pounds, by 772, if Fahrenheit’s scale 
be used. ae 

The disappearance, or apparent loss of energy in the collision 
of bodies not perfectly elastic has long been known, and the 
foregoing investigation is substantially the same with what may 
be found in most treatises on mechanics. The only recent 
discovery contained in it (being one which dates about fifteen 
years back) is what becomes of the apparently lost energy, viz., 
that it produces a certain definite amount of heat. 

2. In speaking of energy as acting in one direction or in 
another, it appears to us that our correspondent ascribes to 
energy a property which belongs not to it, but to velocity, and to 
momentun, Which (as he indicates) is in a manner the sum of the 
velocities of the several particles of which a mass is composed. 

Energy has no direction ; it means simply power to perform 


—s (5.) 


E.=M 


work, and the work of overcoming a given resistance, such as a 


pound, through a given distance, such as a foot, constituting a 
foot-pound of work, is the same, in what direction soever the 
space is described, so long as the resistance is directly opposed 
to the motion. Two quantities of energy being put together, 
always make a quantity equal to their sum; two momenta, on 
the other hand, if their directions be opposite, may counteract 
each other ; orif their directions be inclined, may give a resultant 
momentum less than their arithmetical sum, 

In determining the pressure or moving force P, which is re- 
quired in order to produce a velocity vin a given mass m, there 
are two methods of proceeding, either to divide the momentum 
to be produced m v by the time ¢ during which the pressure is to 


2 
i mv ; 
act, or to divide the energy —5— by the space s through which 


the pressure is to act; and those two methods give necessarily 
the same result, that is to say, 
pa?” v 
t 28 
In concluding this matter we may say that this harmony 
between the laws of energy and of momentum is well shown by 
Smeaton in his essay on Mechanical Power.] 





THE CONSERVATION OF FORCE, 
Str,—With regard to this subject, as handled by Professor 
Faraday, it appears to me to be entitled to more respect than 
the majority of the Professor's commentators appear disposed to 
give it. 

In one passage of the Professor's lecture it is stated that the 
conservation of force does not hold on the assumption of two 
electric fluids, but that it does hold on the principle of the 
Franklinean theory of electricity, viz., the plus and minus 
quality of one and the same fluid. If this, then, can be esta- 
blished as a fact, I think it must be admitted that it is a great 
step in the right direction. 

The Professor goes on to state that the conservation of force 
holds on both principles, viz., that of the materiality, and also 
that of the non-materiality of heat, light, electricity, magnetism, 
and galvanism. In deference to his weighty authority I would 
beg to offer a few remarks on what I conceive to be the apparent 
absurdity of the non-materiality of the fluids alluded to. 

The functional calculus appears to me to be admirably 
adapted for the elucidation of this subject. Let us suppose that 
the earth has a straight cylindrical perforation from surface to 
surface through its centre, free of atmospheric air or resistance, 
and that a heavy body « be let fall into it; and if, in the next 
place we assume the heavy budy z and its force f to be repre- 
sented by the functional expression f° 2°, it will be evident that, 
as the body descends towards the centre, that it will continually 
receive increments of heat. We shall, therefore, have u=a* f% 
for the functional expression of the body at the surface, and ad 
mitting A to represent the increment of heat, and d the distance 
fallen through at every time to or from the centre, u!=o f3+ 


~ 





a! — 

8 ahd f+83adh? f+h ad, then ~ - 
h 

h* d®, and when the body will have arrived at the centre, the in- 
crement A d will evidently become=o, and we shall, therefore, 


“=32% 7243 xv fhd+ 


1 
u -% , — : . . 
have —_—=8 x’ f* as the limit of the ratio, and which will be 
0 


the resultant of the body’s conservation of force at the centre, 
sufficient to carry it to the opposite surface—h and d becoming 
separately negative, but combined positive, as the body ascends. 
Now, I cannot conceive, if the increment i d be conceived to 
have no materiality, that the resultant force 8 x? /? could 
possibly obtain existence. It would appear to become, on the 
non-materiality assumption, Bishop Berkeley’s “ghost of a 
departed quantity.” Taking the entire force of the whole uni- 
verse, it would necessarily be represented by infinity, and 
would, therefore, be constant. It therefore appears that the 
umount of caloric received for any distance is equal to the 
amount of force necessary to carry the body back through the 
distance fallen. 

There cannot be much doubt that a mind—not mathematical— 
skilled in chemical analysis (alluded to by Dr. Faraday) may be 
as equally acute in discovering truth as a mind mathematically 
trained. I think, however, when a mind has been trained in 
both these kinds of analyses it will have a decided advantage 
over the one exclusively trained in one or the other of these 
species of reasoning. W. STEVENSON, 


THEORETICAL versus PRACTICAL INVESTIGATION. 
Sin,—I forward the following eight reasons for adopting 
theoretical in preference to practical investigation, chiefly in 
regard to model making, under the impression that the 
results of theoretical investigation are much undervalued by 
many practical men of the present day, in proof of which we 
have only to look at various contrivances involving the simplest 





mechanical and philosophical laws which have failed, or partially 
so, merely from this. 

Because many theoretical, e.g., demonstratable and self eyi. 
dent truths are necessarily practical impossibilities. 

Because the probability of theoretical error is much less than 
that of practical falsehood. 

Because practice is only perfection of theory, and therefore 
dependent upon it. 

Because theory is the primary source of practice, and there- 
fore its origin and basis. 

Because theory confirms practice; whereas the latter cannot 
in apy one instance verify the former, although it is commonly 
thought to doso. This is a dangerous popular fallacy. 

Because theory resuits from thought, while practice depends 
upon power; therefore, as much greater as is the range and 
limit of thought than that of power, so much more nearly does 
the former approach the truth than the latter. 

Because when theory and practice disagree, the latter, from 
former reasons, tnust be in error, supposing the same amount of 
approximate correctiveness to be observed in both. 

Because theory depends less upon the senses than practice, 
and hence is more to be depended upon, as illustrated in the 
mental process of “seeing” in contradistinction to the physical 
method of proof. J. A.D. 


RECTIFICATION OF THE CIRCLE. 
S1r,—I beg to hand you a more elegant construction of my ap- 
proximation to the circumference. The calculations, however, 
are the same as those previously recorded. 
Let BP be one half of the radius of any circle ; make BS per- 
pendicular, and equal to BP; join PS on BS construct an 





equilateral triangle BSE, cutting PS in Q; draw a line FZ, 
parallel to BP, and equal to QF; join ZB, cutting PQ in W; 
from W let fall WA perpendicular on BF. Then the three sides 
of BES plus twice the three sides of PBS and twice BQ, plus 
PQ, and a mean between BA and BW equals the circumference, 
true to five places of decimals at least. 

With all thanks to “Old Engine” for his calculations, which 
make our present error within the 1-500,000th and the 1-300,000th 
of the diameter respectively, I must beg to say that these do not 


disprove the absolute correctitude of my plan, for no reliance can* 


be placed either upon the logarithmic tables or the logarithmic 
process in the remote places of decimals. To determine my 
inexactitude it would be necessary to calculate the triangles by 
pure trigonometry to some ten places of decimals. 

To show the possibility of a geometrical construction giving 
precisely the true value of the circumference, I may mention 
that as the BW arising from the present selection of the point 
Z is a trifle too large, whilst BQ is too small, it is apparent that 
some point must exist between Z and F, which, being joined 
with B, will produce a line of the requisite length. 

W. E. Wacker. 

14, Newhall-street, Birmingham, May 12, 1857. 

P.S.—This is copyright, and entered at Stationers’ Hall. 





SOLID AND MOLTEN METAL. 
Srr,—I should have been much obliged to anyone for pointing 
out any errors I may have committed in making my experi- 
ments; but the conclusions which wind up a long letter in your 
number of the 8th inst. are of so sweeping a nature that I shall 
not attempt to notice them. 

Having asserted that solidification commences at the outer sur- 
face, I think it is but just to such of your readers as are in search 
oftruth, to state some of the facts (not hearsay misunderstood 
and consequently misconstrued) that have fallen under my own 
observation, and forced me to such conclusion, First, there is the 
incrustation or shell lining the inside of the ladles, varying in 
thickness with the time the metal is kept in them, indeed in one 
instance a 3 ewt. shank of metal was put aside, and remained so 
long that the top crust had to be broken before any could be 
poured out, when the iscrustation round the sides aud bottom 
was nearly 1} inches thick ; but as this may be too common-place 
to scrap, heap like, for the more fastidious, I will now say 
something of how the thing goes on inside the mould: I was in 
company with a great experimentalist, watching the progress of 
a casting he was in a great hurry for, but the more haste the 
worse speed was here verified by the metal breaking through, and 
nearly all running out, very svon after it had been poured into 
the mould, when, on removing the top box, there was nothing 
but a mere skeleton of the intended casting, solidification toa 
very slight extent having proceeded along all its angles. Again, 
it sometimes happens that a casting is known to be a waster as 
soon as run, in which case, if a heavy casting (to save labour) 
it is broken up with cross bars as soon as the metal is thought 
to be set, but on breaking it through a thicker part it is some- 
times found they have been rather premature, as metal will run 
out leaving a cavity in the centre. 

From the above, coupled with my experiments, it appears that 
the first to solidify is also the first part to melt, and vice versa, 
for the remains of the solid cylinder that was found at the bot- 
tom, after pouring the metal out of the ladle, had lost its angles 
and had become spheroidal, which was also the form of the 
cavity left by the metals running out of the casting that was 
only partially set. 

May 13th, 1857. 

THE PRESENT SEWAGE SYSTEM. 
Str,—It is gratifying to me to find, by the article in your last 
publication, that the only question, so far raised against my 
proposition for remedying the evils of the sewage system of 
London, is the apprehension that the phosphates, emanating 
from nightscil, would not be absorbed by my proposed peat 
charcoal filtering bed, because the charcoal would be immersed 
in water. It is not denied that peat charcoal will act effectually 
when intermixed with nightsoil in sufficient quantity to produce 
a partially dry mixture, but the doubt is, that the phosphates 
which peat charcoal in a dry state will absorb may be “ washed 
away” by the water passing through it in the process of filtration. 
This objection relates only to the question of the fertilising 
powers of the manure proposed to be collected, not to the pro— 
posed remedy for the existing sanitary wrongs of London. It 
is not doubted that the water will pass through the filtering 
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bed divested of all other impurities, and in your former publica- 
tion my system of close metal pipes is stated to be “ sound in 
principle.” We have therefore only to deal with the chemical 
question, whether a stronger affinity exists between the 
phosphates of nightsoil and peat charcoal, or between water 
and peat charcoal—and pray observe, I speak of peat charcoal, 
prepared as it should be, for I c mtend that no other descripti D 
of charcoal possesses the same properties and powers, and this is 
perfectly cavable of proof. Those properties do not belong to 
the charcoal only, they belong to the peat. The antiseptic 
powers of that vegetable are so great that there have frequently 
been found in Ireland human bodies, which had been for many 
years buried in its peat mosses, undecomposed, with the skin 
preserved like leather; and there is to be seen at the Roy al 
College of Surgeons in Dublin, the body of a female nearly, it 
not equally, as perfect as an Egyptian mummy, yet there is no 
tannin in peat. It is something peculiar to itself, 

With rezard to the charcoal of wood, it is estab 
will absorb of water, only about .... . 
while it will absorb of ammoniacal gas . . . 

of sulphuretted hydrogen . 

and of carbonic acid gas. a 
these gases being almost instantly drawn into the pores, and thus 
secreted. It has also been established by the most eminent 
chemists that peat charcoal possesses much higher powers of 
absorption and condensation. ‘To me, the natural act:on of peat 
charcoal seems to be to draw into itself impurities, wherever to 
be found, and this may readily be tested, as regards water, in 
the following manner. Fill a glass vase with London sewage 
water, and plunge into it pieces of properly prepared peat char- 
coal, about the size of walnuts, until the space within the vase 
js filled. First, the displacement will be found to be compara- 
tively small, showing the singularly porous nature of peat char- 
coal. Next, it will be seen, that within some hours all the im- 
purities will have been drawn into the charcoal, and the water 
left transparent It is evident, therefore, that the affinity is 
stronger between the gases and the charcoal, than between the 
water and the charcoal. But peat charcoal will not absorb the 
gases afloat in the water as quickly as those afloat in the atmo- 
sphere, simply because, in the former case, they have to displace 
the water occupying the pores; but, inasmuch as my mode oi 
filtration is upwards (Nature’s mode), which is also the nat ural 
course of the gas, the aflinity is aided, and the water readily 
gives place to upward pressure. Means are also used to prevent 
any disturbing water current through the filtering bed, which it 
is perhaps right 1 should here state, is composed, in addition to 
charcoal, of other products of peat, which I have found of value, 
as preserving the entire elements, of vegetable nutrition to be 
found in excretory matter. 

Possibly, my views in a chemical question may be objected 
to because I am not a professional chemist, and it may be more 
satisfactory to give chemical authorities on the point. Here, 
then, is what Mr. Lyndsay Blyth, analytical chemist to the 
General Board of Health, says on the subject of charcoal, in his 
recently published minutes of information. In sects, 21, 22, and 
24 he states: “Charcoal has the power of absorbing and con- 
densing various gases within its pores. In this way noxious 
vapours, simultaneously condensed with atmospheric air, may 
be bro:ght within its oxygen and so destroyed, Charcoal m 
be efficiently employed as an adjunct to other modes of disinfec 
tion, but its power of removing smells from liquid is consider- 
ably less than its power over atmospheres, because, the pores 
being partially filled by the liquid, there remains less space for 
the condensation of the gases. Various kinds of charcoal have 
been suggested for the purpose of deodorisation. Peat charcoal 
possesses the power of condensing the largest amount of noxious 
vapours. Thus we have the opinion of the recognised Govern- 
ment authority in support of what I have put forth. 

There are other facts, however, which should not be passed 
over on this particular point of the question. One of the great 
evils of the present sewage arrangewents is the total loss of the 
matter as a manure, which is caused by its decomposition whilst 
in the sewer; and so long as the present system continues that 
cannot be obviated. My proposition is, that all night soil and 
chamber liquids shall be discharged into close metal pipes or 
mains. The result of that system would be that scarcely any de- 
composition could take place in the pipes, because there would 
be scarcely any atmospheric action, consequently no gases 
would be given out, and possibly the only phosphates to be ab- 
sorbed from the water during filtration would be those properly 
belonging to the urine. It therefore clearly appears to me that 
a filtering medium of even less power than peat charcoal would 
accomplish all sanitary objects, and permit the water to flow 
into the river in a sufficiently purified state. This view is proved 
by the operations of the Chelsea Water Company at their new 
works. The water taken from the river is filled with impurities 
in suspension, and yet a filtering medium of gravel, sand, and 
shells produce an almost pure water. In fact, in dealing with 
nightsoil coming through a close pipe, the question of filtration 
is simple, nothing need be apprehended as to the result; and | 
may say that con'ractors can be found to take the solid matter 
from the Metropolitan Commissioners and effect the purifica- 
tion of the water, and even pay for the privilege, if the Commis- 
sioners lay the pipes. 

Pardon me if I trespass a little further on your valuable space, 
by saying, with reference to the observations upon the uses of 
charcoal as made by Messrs. Turnbull and others, that I seek 
for no credit properly due to those gentlemen, as touching their 
tests, &-., with wood charcoal. My claims are simply tor the 
discovery of the chemical and fertilising properties of charcoal 
made from peat, a substance which I found to possess, in addition 
to its power of absorbing gases, that also of fertilising plants by 
yielding carbon to their roots—a fact generally repudiated after 
my publication on the subject. And in a work of great celebrity, 
* On the Resources of Ireland,” which appeared some short time 
before, the value of the peat mosses is completely ignored, and it 
is set forth that “all p/anis depend upon the almosphere for the 
carbon they contain.” However, my theory of that period has 
sinc? been be correct. Hence, I 





ished that it 
80 per cent., 
$0 volumes 























generally admitted to 
feel that the products of peat form the most desirable media 
that can be used for the filtration and for the preservation 
of sewage matter asa manure. Their powers of absorption are 
greater than those of any other body now known, and, treated as 
it should be, the mass will hold its fertilising constituents until, 
when placed in the soil, they are yielded to the roots in combi- 
nation with carbonic acid gas, the real staff of vegetation. All 
will be given out together by means of a slow but certain 
combustion, caused by the action of the soil upon vessels filled, 
it may be said, to the brim with the elements of nutrition for 
plants. Jasper W. Roars. 





AMERICAN RAILWAY FINANCES. 
Sir,—Estimating the large amount of British capital already in- 
vested in American railway stocks and securities, the financial 
condition of the roads is one of great importance here. !n the 
United States, up to the present time, about 30,000 miles of rail- 











way have been built, costing upon an average only about £7,500 
per mile. Their foreign indebtedness amounts to about twenty 
million pounds sterling, which is principally held in bonds by 
the capitalists and manufacturers of Great Britain. Over 10,000 
miles are now being constructed and coming into use at the rate 
of betiveen three and four thousand miles a year, 

The object of the present article is to stimulate more inquiry 
into the nature of American securities, and to represent them in 
clearer and proper light. The American roads present many pe- 
i atures not witnessed here, and which tend to lessen them 
great extent in the estimation of capitalists as safe invest- 
ments. Ist. The proportion of debt to stock is much greater, 
and in some instances more than double. 2nd. Very few of the 
roads have a sinking fund to redeem their bonds. 3rd. Compara 
tively few of the roads have a renewal fund, and as a conse- 
quence the inevitable depreciation is being continually alded to 
The New York and Erie road, for instance—a 











sonstruction, 
road whose bonds are largely represented in the London Stock 
Exchange — has a capital stock in round numbers of £2,400,000, 
ind a funded debt of nearly £5,000,000, besides a large floating 
debt. The same road has but one sinking fund, and that to re 
deem one of its smallest class of bonds (those due in 1875) 
They have lately redeemed one million dollars of these tonds, 
and in doing so have very much involved the physical condi- 
tion of the road. This is confirmed by the late superintendent, 
who has publicly stated that two million dollars (about 
£410,000) will be required to bring it to its former physical con- 
dition, These strictures do not by any means apply to this 
road exclusively, for the same practices prevail on many other 
lines, so much so that the American people look upon railways 
not as investments, but to develope a large and rapidly growing 
country. It matters but little to them whose money is used in 
constructing the road, for, when once built, the roads continue 
to run whether profitably or not. The safest railway securitie- 
now offered are,“ probably, those based on the Government land 
grants, for the reason that a mortgage is retained on the lands, 
in case the roads should fall through. The immense immigration 
to the western states (especially Ilinois and Iowa) tends greatly 
to enhance the present value of the rich uncu tivated lands. 
English capitalists know comparatively little of the true eon- 
dition of American roads, and they either appear to take little 
interest in informing themselves thoroughly, or else have un 
common fortitude in venturing into soine of the enterprises in 
which English capital has Lecome involved. 
Loudon, May 21st, 1857. 
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Joun M. Sanborn, 
ROPE TRACTION, 
Sir,—In your leader of this day, on steam ploughing, you draw 
a comparison between Smith’s system of traction and my own, 
and remark on mine as since last summer having been modified, 
sv as to copy Mr. Smith’s. In one particular | consider this i 
unjust to me, as both plans of traction are entirely my own, as 
i supplied Mr. Smith with his tackle, and certainly can hardly 
be considered as a copyist for adoyting any part of my own 
plans; nor did I copy Mr. Smith’s plan of carrying his rope, as 
{ had rope earriers at the Chelmsford meeting which I consider 
to be much more portable and efficient than any others, and | 
am now using exactly similar ones to those then exhibited. 
Your insertion of the above will oblige. 
28, Cornhill, May 16. Joun Fow er, jun. 
[Our correspondent obviously falls into two errors—First, he 
claims too much when he says, “both plans of traction are er 
tirely my own,” for one of them belongs to Mr. Hannain of 
Bureot Park. We regret that a controversy should exist be 
tween Mr, Fowler and Mr. Smith as to which of them the plan 
of laying down the rope, as exhibited at Chelmsford by the 
latter, belongs, seeiag it belongs to neither ; and we regret still 
more that both should deny to Mr. Hannam and the Messrs 
Barrett, Exall, and Andrewes, what justly belongs to them. The 
facts of the case are these: In 1848 Mr. Hannam laid before 
the Messrs. Barrett, Exall, and Andrewes, at Reading, his plan 
of rope traction, and next year (1849) that firm delivered an 
engine, tackle, and implement, in working order, at Burcot Park. 
Several years afterwards (we forget the exact date) Mr. Smith 
laid a description of Mr. Hannam’s rope traction system before 
Mr. Fowler, by whose direction the Messrs Ransome and Sims 
supplied him with his tackle. In 1856 Mr, Fowler took outa 
patent for his triangular system, as exhibited at Chelmsford, a 
model having previously been shown at a meeting of the Society 
of Arts (Feb 1, 1855), an illustration of which model was given 
i At the above meeting of the 








in Tne ENGINEER at the time. 
Society of Arts, and at Chelmsford, Mr. Fowler maintained 


that the triangular system was the best. In working his 


drawing plough no friction rollers are used, and at Chelmsford, 
alse, none were used, so far as we know, in working bis steam 


} 
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plough. By 1857 experience teaches Mr. Fowler a lesson, « 
now that he claims as his own Mr. Hannam’s plan of wor 
his rope, we cannot be told that he and Mr. Smith work upon the 
same plan ch facts must speak for themselves, The second 
error into which Myr. Fowler appears to have fallen has referenc¢ 
to the question we were diseussing, which was, not as to who 
were the inventors of the two plans, but which of the two pl 














Ins 
was the best hat used by Mr. Fowler at Chelmsford or that 
used by Mr. Smith ? And this question we shall allow our corre 


epondent to answer himeself.] 


TRANSMITTING COALS TO MARINE FURNACES. 

Sir,—Having considered for some time past that improvements 
might be made in the transmission of coals to the furnaces in the 
large class of steamers now navigating th seas, I have conceived 
a plan by which the labour of the firemen might be much de- 
creased, Having seen at the General Post-office a machine by 
which clerks (to lessen the labour of ascending and descending 
the stairs) are conveyed to the upper floors, I think that a 
machine on the same general principle muy be applied advan- 
tageously to the raising of coals to the furnaces. It consists 
of an endless chain, to which boards are attached, so arranged as 
to move in the form of a rectangle, constantly ascending and 
descending. When the boards, on descending, arrive at the 
level of the lowest floor, they are made to move by means of the 
rectangular shape of the groove through which the chain passes 
in a horizontal direction, and having passed along the base of the 
rectangle, are raised in a vertical direction; and, having reached 
the top floor, descend in the same manner. Now, if this endless 
chain were made to move in a groove fixed near the furnaces, to 
which were attached iron plates in lieu of the boards, being less 
liable to wear, when moving in a horizontal direction, passing 
under the coals (placed in a suitable position), on ascending 
it would raise them up, and on descending (the spring being un- 
fastened in the same way as in the contractors’ wagons, but 
without the aid of a man, by means of an iron point placed in its 
vay on descending) would glide down an inclined tube, or iron 
plate having vertical sides, into the furnaces. {f you think it 
worth while to take this suggestion into consideration I should 














be much obliged if the description here given might find a apace 
in your columns. F. H. W. 
Leinster-gardens, Hyde-park, May 8, 1857. 





CONSUMPTION OF SMOKE, 

Sir,—A plan has lately come under my notice for the prevention 
of smoke, which, as it may be new to some of your readers, I 
subjoin—The coal, instead of being spread promiscuously upon 
the fire, is thrown more to the sides of the flues; this creates 
two currents of smoke, which, meetiug together over the red 
hot mass in the centre of the flue, are completely destroyed. 
We used formerly to be notorious for the dense columns which 
were poured forth from our chimney, but now set an example to 
the neighbourhood, CaRBON, 


NEWTON'S IMPROVEMENTS IN CARDING ENGINES, 
[A COMMUNICATION, } 
PATENT DATED 24tu Sepremper, 1856. 


Tue following detinitions are necessary to a proper un lerstanding of 
the subject of this invention. ‘The small cylinders of carding engines 
which operate in conjunction with the main cylinder are called 
**workers,” “dotlers,” or “ strippers,” according to the nature of their 
operation with respect to each other or to the main cylinder. Workers 
and doffers receive, and strippers take, the cotton trom the cylinders. 
\ “worker,” first, rans slower than its cylinder; second, its teeth 
we set against the cylinder teeth; third, it is cleaned of its 
cotton by a stripper, from which the cotton is taken again by the 
cylinder, A * doffer,” first, runs slower than its eylinder; second, 
its teeth are set against the cylinder teeth ; third, it is cleaned of its 
cotton by a comb or by a stripper. A “stripper,” first, runs faster 
than its cylinder; second, its teeth are set with the cylinder teeth ; 
third it may be cleaned of its cotton by another stripper, or by a 
doffer or by a cylinder. 

The above terms are used with sole reference to the action of the 
cylinders for the time being, or to their action upon the particular 
ylinder with which they are running in connexion, the same eylinder 
wing at the same time of one character as respects its action upon 
another cylinder, and of another character as respects its action upon 
i third cylinder, Thus, a main cylinder may at the same time be a 
stripper when it takes its cotron from a doffer, a stripper, or a licker- 
in. A licker-in, without losing its character as such, mav at the 
same time be both a stripper to a worker aud a doffer to a stripper 
to the main eylinder; or a stripper to the main cylinder may be at 
the same time a licker-in, giving its cotton to adotler, which is stripped 
by the main cylinder; or the main cylinder may become a dotter, and 
receive cotton from a stripper that has operated upon any other 
cylinder of the card. In carding engines as entincslig constructed, 
the main cylinder is cleared or stripped by hand at intervals, the card’ 
being stopped at the time for the purpose. Upon every such occasion, 
and after each stripping, the operation of the card is modified, and a 
variation in the dofied sheet is the cousequence. This variation or 
uneven:ess of the sheet runs through the whole subsequent prepara= 
tion of the cotton. and is even felt to a certain extent in the tl read 
which is ultimately produced. Efforts have been made to do away 
with the necessity of hand stripping, to avoid the objections to which 
this method is liable, by the ew ployment of a stripper cylinder which 
alternately runs faster and slower than the main cylinder, so that the 
stripper alternately strips the main cylinder, and in turn is stripped 
thereby, as the relative velocities of the two change. It is evident, 
however, that a card thus constructed cannot produce an even and 
uniform sheet, as at one time the stripper is taking cotton off the 
main cylinder, and at another is returning it thereto, The object of 
the first part of this invention is to remedy in a degree this disad- 
vantage, by the use of two stripping cylinders, which are caused to 
run with a yariable speed, alternately faster and slower than the 
other, and at a velocity alternately above and below that of the main 
cylinder; by this arrangement one or other of them is constantly 
stripping the main cylinder, while the other is being stripped by the 
inain cylinder, as may be seen by reference to the accompanying 
illustrations, in which Ais the main cylinder; and B and C, the two 
variable cylinders, which, when taken out of their connection with 
the dofler P and worker O, show one operation of this improvement, 
which will be hereafter more fully set forth, The cylinders B and C 
may be placed upon the card in positions remote from each other, and 

the result speciticd will still be attained, 

‘The second part of the inveation effectually obviates the above- 
named objection, and consists in the use of a doiler in connexion with 
one or more stripping cylinders, by which an uninterrupted and con- 
tinuous movement of the cotton or other fibre is attained in its 
progress through the card, which secures uniformity in the sheet. 
When a single stripper is employed, whether it run at a constant or 
variable speed, the dofler is used running at a constant speed and is 
stripped by the main cylinder. Where two strippers are employed, 
they may be caused to run with a variable speed, alternately faster 
and slower than the other, and at a velocity alternately above and 
below that of the main cylinder, and thus one or other of them is 
constantly stripping the main cylinder, while the cottou taken off is 
instantly returned to the main cylinder either by the dofler, or by 
that one of the strippers which at the time may be running slower 
than the cyl nder, and acting as a dotier to the other stripper, as seen 
by reference to the accompanying illustrations; or a stripper to the 
main cylinder may be stripped by another cylinder, which shall take 
the bre to the main cylinder, the main cylinder acting as a dotier. 

Ihe third part of the invention has reference to the position of the 
stiipper with respect to its worker, and consists in placing it in ad- 
vance of the worker instead of behind it, as has hitherto been the 
Where the stripper is placed to the rear of the worker, the 











| cotton taken up by the latter is carried over and returned to the main 


cylinder at a point behind that from which it is taken off, so that the 
same tibres, even after they may have been sulliciently carded and 
ypened, are again and again submitted to the action of the same 
worker, whereby the staple is injured by repeated working, and the 
capabilities of the machine materially lessened. When the stripper 
is placed in advance of its worker, the cotton is passed directly 
through the machine, without being carried back to be again operated 
upon by the workers, whereby the machine is rendered ca; able of 
an increased amount of work, and the fibre is not injured by needless 
carding 

In the illustrations Figs. 1, 2, and 3, the first part of the invention is 
represented as carried out with two strippers running at variable 
speeds. A is the main cylinder; Band C, two small cylinders, which 
are driven with a surface velocity somewhat less than that of the 
main cylinder by the band D trom a pulley E upon the shaft of the 
main cylinder, Upon the opposi:e end of the machine these cylinders 
carry the cones F and G, the band Ll which actuates them being 
regularly traversed from one end of the cones to the other by the 
guide I, which is pivoted at 2, and is moved in one direction by a cam 
KK upon the shaft of one of the small cylinders, and in the opposite 
direction by the spring y, or in any other customary and suitable 
manner. ‘The peculiar method by which this is eflected forms no 
part of the present invention, and need not be further described. It is 
evident that as the band H is shifted upon the cones, one or other of 
the cylinders I and C will run faster than is due to the motion of the 
driving band D, and that some device is necessary to enable the 
cvlinders to run independently of their pulleys M and N whenever 
their motion is accelerated ; this is effected in the following manner ; 
—The pulleys M and N are connected with the shafts of the cylinders 
by means of clutches, so arranged, that whenever the cylinders are 
driven by their pulleys M and N these pulleys are clutched with the 
shafts, but whenever the cylinders run faster than is due to the 
motion of the band D, their shafts revolve freely within the —,- 
The device chosen for this purpose is represented in Fig. 3, in which 
\ is the pulley; A*, the shaft of the stripping cylinder; m, a pad or 
block, which is secured to the shaft A‘ by the bent spring », which 
passes through a bolt or catch o. The oes un revolves freely in the 


block, r projecting from the shaft. When the pulley revolves 
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faster than the shaft, its friction upon the pad draws the bolt o through 
the shaft and into one of the notches s in the wheel, and thus the 
latter communicates its motion to the shaft. 
latter revolves faster than it is driven by the wheel, the pad m is 
driven in the opposite direction, the bolt o is unlocked from the 
wheel, and the shaft revolves independently of the wheel. The 
cylinders B and C can never revolve with a velocity less than that 
due the motion of the band D. Either of them may, however, 
revolye with a greater velocity, as before explained. Sup- 
pose the band I7 to be upon the large end of the cone G and the 
smaller end of the cone F, the cylinder C will then run with its 
minimum velocity, being driven by the band D, and the eylinder B 
will be driven at a more rapid rate by the band H, the shaft of this 
latter roll revolving freely in its pulley, which is still driven at a 
uniform rate by the band D, as before explained. The cylinder B 
now strips the main cylinder, taking off all or very nearly all the 
cotton from its surface. As the band His traversed back towards 
the machine, the velocity of the cylinder B diminishes and that of 
the cylinder C increases; and when the band has arrived at the small 
end of the cone G, the cylinder B travels with its minimum and C 
with its maximum velocity. ‘The cylinder } is now stripped by the 
main cylinder, which is itself stripped by the cylinder C. 

The second part of the invention is also represented as carried out 
with two strippers B and C at variable speeds. The cylinder P is a 
doffer to the variable cylinder C; it runs uniformly at a rate slower 
than either the cylinder C or the main cylinder, and returns the 
cotton received from the former on to the main cylinder, by which it 
is stripped. 
before described, it strips the main cylinder, and the cotton thus taken 
off by the cylinder B is carded on to the cylinder C, which now acts 
as a doffer to B, and as C now runs slower than the main cylinder, it 
is stripped by the latter, and thus the main cylinder and the cylinder 
C are stripped. When the cylinder C runs at its maximum yelocity, 
it strips the main cylinder and is doffed by the cylinder P, which in 
its turn is stripped by the main cylinder; the cylinder B is now 
stripped by the main cylinder; thus, by the use of the doffer in con- 
nexion with the variable cylinders all these cylinders are stripped 
and cleaned at short intervals of time without occasioning any 
break or unevenness in the sheet, and without the necessity of stopping 
the engine for the purpose. It will be seen that a machine thus 
arranged with two variable cylinders and a doffer becomes a com- 
pound or double card, the stripping process being also a carding pro- 
cess; in all other methods of carding hitherto used, the stripping 
process is an interruption of the carding process, By the application 
of other variable cylinders in addition to those here described, the 
carding ability of the machine may be proportionately increased. 

The Third part of the invention is further described as follows :— 
Qis a worker which is stripped by the cylinder R; this cylinder is 
placed in advance of the worker, and transfers the cotton which it 
takes from it to the main cylinder at a point in advance of that from 
which it was taken off, so that it is passed directly through the 
machine, and in no case is the material twice operated upon by the 
same worker. O is a worker occupying a similar position with 
respect to its stripper B, as will be seen by reference to the illustra- 
tions. At S is represented a worker having its stripper R behind it 
in the ordinary manner, the cotton taken off by the stripper being 
returned to the main cylinder at a point back of that from which it 
was taken off. It is evident when the cylinders are thus arranged 
that the fibres are liable to be repeatedly taken up and carried back 
by the same worker, which objection is entirely removed by placing 
the stripper in advance of the worker. By placing the stripper RK 
between the two workers Q and S, the advantages of this system are 
measurably gained, while the space occupied by one stripper is saved. 
T is the main doffer, from which the cotton is taken in the ordinary 
way by the comb U, 





McCONNELL AND MACKENZIE’S IMPROVEMENTS IN 
FEEDING STEAM BOILERS, &e. 
PATENT DaTED 10TH Ocrober, 1856. 
Turis invention relates to various modifications of apparatus to be 
employed for the several purposes of supplying steam boilers with 
water, the regulation of the flow of liquids, the pumping or forcing of 
liquids, and the measurement and registration of fluid pressures. 

Fig. 1 is an elevation, poteny in section, of one moditication of 
the improv ed apparatus for supplying steam boilers with water; and 
Fig. 2 is an elevation, partially in section, of one modification of the 
improved apparatus for indicating the height of the water within 
steam boilers. The apparatus for feeding boilers consists of a cylin- 
drical metal chamber A, which is made with an inner ring or chamber 
B, so as to leave an annular space between the interior of the chamber 
A and the exterior of the chamber B. To the upper part of the 
chambers A and B, a double dome cover C is titted, being in communi- 
cation at its highest part with the feed water pipe D, which is con- 
nected at its other end to the cold water tank or reservoir, and by this 
means the outer chamber is kept nearly or quite full of water. The 
pipe E for supplying the boiler with water is attached to the lower 
part of the apparatus and opens into the inner chamber B; this com- 





When, however, the | 


When the cylinder B runs at its maximum velocity, as | 





munication is, however, governed by means of a weighted ball valve 
opening inwards towards the boiler. Within the inner chamber B a 
ball float F is attached by means of the duplex bell-crank lever G 
to the horizontal shaft H, carried in end bearings in the interior of 
the inner chamber, and which shaft forms its fulerum, and on which 
it turns freely. The ball float F is shown in a horizontal or nearly 
horizontal position, the upper and lower ends or arms I and J of 
the bell-crank levar being in a vertical line or at right angles 
with the horizontal part G. But as the ball float F rises or 
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falls, acccording to the amount of water in the inner chamber, 
one or other of the ends I, J, as the lever deviates from a horizontal 
position, will come in contact with a pin fast to one end of a 
catch or detent and cause it to move aside. The apparatus is 
furnished with two of these catches or detents K and t. and they 
are attached by pins, on which they rotate, to the vertical shaft M, 
supported in upper and lower bearings in the chamber B. The upper 
catch or detent K serves to support a buoyant ball N by means of a 
hook or latch projecting from the upper part of the ball, and the 
lower catch or detent L retains the ball N (when it is released from 
the upper detent Kk.) by means of a hook or latch O projecting from 
the lower part of the ball. A a or passage is made 
through the buoyant ball N to admit of its sliding up and down the 
shaft M, which thus forms a guide on which the ball travels. Sup- 
vosing the chamber B to be tilled with water to the level of the dotted 
ay its upward pressure lifts the ball N, which becomes engaged and 
held by tue catch or detent K, and will remain so as long as the 
water is retained in the chamber B; but as soon as the water 
sinks the ball tloat F falls also, which action causes the upper end 
1 of the bell-crank lever G to come in contact with the pin on 
the longer arm of the detent K, and this thrusting it aside liberates 
the hooked end from the catch or latch on the upper part of the ball 
N. The ball being liberated slides down the shaft M, and the catch 
or latch on the lower side of the ball is caught or engaged by the 
detent L. This mechanical arrangement is rendered selt-acting by 
connecting it to a cock or valve by which the ingress of steam into 
the chamber B is regulated. On one side of the buoyant ball N is a 
lug, to which is connected a link O, attached at its upper end to the 
lever P; this lever is fast to the plug of the cock Q, which commu- 
nicates with the pipe R; the lower end of this pipe is open to the 
upper part of the boiler, and serves to convey steam from thence to 
the interior of the inner chamber B. The plug of the steam-cock Q 


| is so arranged that, when the buoyant ball N is held by the detent 








K, the passage through the steam pipe R is open and the steam 
passes freely into the chamber B; but as the water in the boiler is 
evaporated, the pressure of steam within the chamber forces down a 
weighted ball or other valve fitted within the pipe E, and opening in- 
wards to the boiler, and the water descends from the inner chamber 
Bthrough the pipe E into the boiler. The escape of the water from 
the chamber causes the ball float F to sink, and by the action of the 
bell-crank lever G on the detent K the ball N is released, and when 
it reaches the lower part of the shaft M it is there caught and retained 
by the detent L. The downward action of the ball N causes the 
lever P which it carries with it to shut the passage of the steam- 
cock Q. The inner chamber B being surrounded on all sides with the 
cold water contained in the annular or outer chamber, and at the 
upper part between the double cover C, the quantity of steam con- 
tined within the chamber B is rapidly condensed. The vacuum thus 
obtained causes a portion of the water in the tank or reservoir to over- 
come the weight of the ball or other valve in the feed pipe D, 
and pass down the pipes S into the annular chamber, and thence 
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through the apertures T into the chamber B. The flow of water 
into the chamber B causes the ball float F to turn upon its shaft, and 
the lower end J of the ball-crank lever G strikes against the pro- 
jecting pin of the detent L, thereby releasing the ball-float N, which 
is lifted by the water and again caught by the detent K. The 
upward motion of the buoyant ball N opens the passage of the steam 
cock Q, thereby admitting the steam to the chamber B, and restoring 
the equilibrium of the moving parts of the apparatus. To prevent 
the ba!l N from being liberated too quickly from the detent L while 
the inner chamber Bb is being filled with water, the lower end of the 
detent is loaded with a counterbalance weight ; by this means greater 
force is required to be exerted by the ball float F on the pin of the 
detent L before it releases the buoyant ball N. This extra force 
allows the water to rise to a predetermined level before the steam- 
cock Q is opened. By means of the foregoing mechanical arrange- 
ment the supply of water to boilers goes on uninterruptedly, and 
wholly independent of personal attention 

The patentees describe in their specification several modifications 
of the above apparatus; the one illustrated, however, appears to em- 
body the principal features of this part of the invention. 

The Second part of the invention has reference to means or ap- 
paratus for indicating the height of the water in the boiler. One 
description of the improved apparatus is shown in Fig. 2. The cir- 
cular case A encloses the volute flattened tubes B and C. One of 
these tubes B communicates with the steam pipe D, and the other 
tube C is connected to a pipe E, which is carried below the surface of 
the water in the boiler ; to the inner end of the tube B is attached the 
segmental rack F, a similar rack G being affixed to the tubes C. 
Both of the segmental racks F, G, act on a pinion H fitted centrally 
between them, to the spindle of which an index hand is attached, to 
indicate upon a dial fitted to the case A the height of the water in 
the boiler. As the weight of the column of water in the tube E 
decreases, the pressure of the steam being constantly equal in both 
tubes, this variation is at once indicated by the pointer or index 
hand on the dial. A modification of this apparatus consists of a hori- 
zontal tube having broad flanged ends, to which are fitted convex 
caps. Between the faces of the flanges and the caps are titted two 
pieces of vulcanised india-rubber, or other flexible material. These 
flexible diaphragms are connected to each other by a shaft or spindle 
which has at each end two discs, which are placed one on each side 
of the flexible diaphragms, the whole being secured by nuts screwed 
on to the ends of the spindle. The steam pipe is carried 
upwards and bent into a siphon form, the shorter leg of which, and 
the space formed between the cap and the diaphragm, is filled with 
water. The object of this is to prevent the steam from injuring or 
destroying the diaphragm, with which it would otherwise come in 
contact. Another pipe at the opposite end is carried down into the 
boiler below the surface of the water, which is forced up it by the 
pressure of the steam. A screw thread is cut on the centre of the 
spindle, and this screw is in gear with a pinion, to the spindle of 
which the index hand is attached outside an ordinary dial plate. 
The screw also gives motion to another pinion which actuates a rod, 
by means of which the cock or valve of the feed-water pipe is 
opened. 

When the pressure of steam in the steam pipe exceeds the weight of 
the column of water in the opposite pipe the steam will force the dia- 
phragm at that end of the apparatus inwards, and cause the spindle 
to actuate the pinions. The rotary motion of the second pinion opens 
the cock or valve of the cold-water pipe, and thus admits the neces- 
sary quantity of water to the boiler, at the same time the disturbance 
of the equilibrium is at once indicated to the stoker or attendant in 
charge of the boiler. In another modilication indication is ob- 
tained by differential pressure on corrugated plates. 


Sream Traction on Common Roaps, &c.— Another of the 
triumphs of steam has just been made by one of Boydell’s traction 
engines, which has brought to London from Thetford, along the 
common road, a load of seventeen tons; travelling at the rate of 
about three and a half miles per hour, and consuming from one half to 
three-quarters cwt. of coals in that time. The previous week the 
engine was ploughing land at the rate of an acre and a half per hour, 
and this week it is carting as above, thus proving that horses may be 
superseded to a great extent in agriculture. The engine in its jour- 
ney from Thetford was attended by Mr. McAdam, of Bath, and 
other eminent scientific men, who expressed themselves highly 
satistied with the result. As Mr. McAdam is to report the trial to 
the parties by whom he was retained, we shall defer further notice 
in the hope of procuring his account of it for our readers. 

Buiacksurs Mecuanics’ Instrrurion.—We have much pleasure 
in calling the attention of our readers to the endeavour now being 
made to establish an engineer's class in the above institution. 
The great importance of supplying means of instruction to all engaged 
in the management of machinery cannot be over estimated, and the 
interest of manufacturers very clearly lies in doing all in their power 
to forward so worthy a purpose. Both booksand models are essential 
to the successful carrying out of the objects aimed at by the committee 
of the Blackburn Institution, and we trust many of our readers, 
especially those residing in the neighbourhood, will do what they can 
towards contributing to the formation of an adequate library and 
museum. Were classes for practical instruction in the management 
of machinery of all kinds, including steam boilers, established in every 
town, and open to all who chose to attend them, much good would be 
done, and we should unquestionably cease to hear so frequently of 
accidents as we now do. There is no doubt whatever that a very 
large proportion of the accidents which now so often occur arise from 
complete ignorance, or from a want of duly appreciating the serious 
consequences which may result, where machinery is employed, from 
even a very slight neglect of duty. We trust the example of the 
committee of the Blackburn Institution will be followed by all others 
including engineers amongst their members. 
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TO CORRESPONDENTS. 


Norice.— The First Volume of THE ENGINEER may now be had, ready bound, 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher, 
301, Strand. 


Inqummen (Manchester.)—The force is found by multiplying the weight by eight 
times the square root of the height through which it falls: thus one ton falling 
one foot has a force of eight tons; if falling four feet, sixteen tons; and if 
Salling nine feet, twenty-fvur tons, and so on, 

An Ixquimer.— We presume the company need not confine itself to the plan you 
refer to. If a better one were forthcoming it would probably be adopted. There 
is no society of the kind you name; nor do we know of any one who would do 
what you require. You can only succeed by individual application to those you 
can trust. 

J. O. M. (Glasgow.)—.No doubt you can take out a patent for the American in- 
vention as the introducer ; but we leave you to judge of the morality of such a 
proceeding. We have avery strong opinion about it ourselves, but that need not 
necessarily govern you. 

R. H. (Liverpool. )—Fow will find the instrument very well described in Brew- 
ster’s Optics. 

AvGENTIS.—Mr. James Napier lately published, through Simpkin and Co., a little 
book, entitled “ The Ancient Workers and Artificers in Metal,” which, in a 
complete but condensed form, will afford you all the information you desire. At 
pages 46 and 47 you will find a few suggestions bearing upon the very matter 
to which you refer—the grinding of the gold. 

W. A. (Norwich.)—ZJt is now too late. You should have taken out the foreign 
patent before or at the time the English patent was specified. 

J. E.T. (Chester.)— When chlorine comes in contact with phosphorus, the latter 
ignites, and a combination takes place. If the phosphorus be in excess a colour- 
kess, pungent, fuming liquid is obtained. Phosphorus will combine with sulphur ; 
but you must be very careful in making your experiments, as the compounds are 
highly inflammabie, and are apt to explode spontaneously. 

H. D. (Burton-on-Trent.)—Richard Arkwright's patent was dated 16th Dec., 
1775; and Robert Peele's, 18th February, 1779. 

Crrn.—The Conway Bridge was commenced in 1847, ane raised to its present 
position in 1848. The distance between the suspension and the tubular bridges ts 
about sixty feet. The length of the tubular bridge is about 400 feet, and the 
height above the water, eighteen feet. The total cost was about £145,000. The 
length of the Britannia tube ts 1,832 feet, and the height, 103 feet above average 
high water, and its cost about £600,000. 

H. F. (Belfast.)— We have some recollection of Mr. Fairbairn's preparing a 
report upon fire-proof buildings some years ago, but we do not remember that 
it was ever published. We will make inquiry for you. 

J. H., Jun. (Nottingham.)—We have not heard that there is any probability of 
the patent to which you refer being disputed, in fact we have never heard any 
reason suggested for such a course. Jt is undoubtedby novel, and we think the in- 
vention quite patentable. 

W. D. (Manchester.)— We believe the meetings will be held on the 24th and 25th 
of next month. We have not had a copy of the rules of the other society. 

LamBetu.—TZhe condenser should certainly not have a less capacity than one- 
eighth that of the cylinder. 

H. J. (Dudley Port.) —THe ENGINEER is registered for transmission abroad. 
You must send an unstamped copy with a penny adhesive stamp affixed, 

Mar, W. S. MARSHALL, 7, Ladles-street, Durham, wishes to know the address of 
Mr. Cressy, whose steam machinery we illustrated a week or two ago, or some 
informction as to the efficiency of that machinery. 





STEEL BOILERS. 
(To the Editor of The Engineer.) 
Sir,—In your impression of the 8th inst, I notice that a correspondent 
wishes information upon the following four questions :— 

lst. Isa boiler made of cast steel plates superior to one made of iron 
plates, and equally safe ? 

2nd. If so, are quarter plates sufficiently thick ? 

8rd. Is the cornish boiler the best form of boiler for generating steam ? 

4th. Which is best for occasional light or heavy work, one twenty horse 
or two ten horse boilers ? 

I will endeavour to answer each of these questions. 

Ist. Steel plates are undoubtedly far superior to iron plates for purposes 
of boiler making, because they may be manufactured with the certainty of 
having no flaws, because the tensile strength of steel is more than twice 
that of iron, because steel is a better conductor of heat than iron, and 
because Jess heat is lost in transmission through thin plates than thick 
ones. Steel is also capable of being worked cold with much less risk of 
fracture than iron. I have seen pieces of steel boiler plate bent double 
and then hammered on an anvil whilst cold, till there was no space what- 
ever left, and this without the slightest symptom of a fracture. 

2nd. I think one-quarter of an inch too thick for most cases. I am 
informed by the makers of the steel plates that a boiler four feet diameter 
and made of eighth steel plates has been worked with a steam pressure of 
three hundred pounds per square inch, so that this thickness seems quite 
sufficien for all ordinary purposes, at least, when the plates are subjected to 
tension only. But it must be evident that, with any given pressure of 
steam, the thickness of plates subjected to tension in different boilers 
should vary directly as their diameters until some limit imposed by other 
considerations is reached. 

3rd. This question opens a wide field for discussion. The Cornish boiler 
has long been in favour as an economical generator of steam, although 
few, I think, will be disposed to assert that is is nearly as safe as the plain 
cylindrical egg-ended boiler. But even assuming, for the sake of argument, 
that it is sufficiently safe when made of iron plates, it would appear to be 
hardly so safe when made of thin steel plates. The weak part of a Cornish 
boiler is the tube, which is always subjected to a pressure tending to 
collapse it, a force which is well enough resisted when the flue is circular. 
But every one knows that a very slight deviation from the true cylinder is 


cylinder is better; also the size, shape, and strength of boiler, and whe- 
ther I should employ high or low pressure steam ? 

A high-pressure engine, I am aware, costs less to buy, but which is the 
cheaper as far as regards fuel? If the boat is too broad for her length I 
could reduce the beam or increase the length (thus, 50 ft. by 8 ft. or 
55 ft. by 9 ft.) Is the screw or paddle better for such a small craft ? 

May 14, 1857. Navrticus, 





PORTABLE GAS WORKS, 
(To the Editor of The Engineer.) 
Sir,—I perceive a query by a correspondent of yours, relative to the ex- 
pense of a small gas-lighting apparatus for a country establishment, and 
the best mode of fitting up such works on a small scale. 

The British Portable Gas Company's apparatus seems to be exactly the 
thing for this purpose, as by it gas can apparently be manufactured on the 
smallest scale with ease and economy. 

I am in no way or degree interested in the above company, and only 
write because it seems necessary for the purpose of furnishing a satisfac- 
tory answer to your correspondent. W. Pera. 

Maryon-road, Woolwich, May 14, 1857. 





RE-PATENTING OLD INVENTIONS. 
(To the Editor of The Engineer.) 

Sir,—Having noticed in your valuable paper for the 10th of April a spe- 
cification of a patent (and also a paragraph in yours of the 15th inst, of the 
same) of Messrs. J. J. Russell, of Wednesbury, and J. B, Howell of Sheffield, 
for welding cast steel tubes, I take the liberty of stating that the merit of 
the invention is due to Mr, Job Cutler, of Spark Brook, Birmingham, who, 
in May, 1841, took out a patent for welding iron or steel tubes, precisely 
similar to that of Messrs. Russell and Howell, as the following will prove. 
Mr. Cutler, in his specification, claimed as follows:—* 1st. The mode of 
welding iron or steel tubes, by drawing them through dies or bet 
grooved rollers, when and at the same time as drawing the tubes on man- 
drils, the mandril being a necessary and important part of the mechanical 
apparatus in producing the welding. 2nd. The welding of iron or steel 
tubes by hammering upon a mandril, at the same time I am drawing the 
tube from the fire along the mandril at one process. 3rd. The application 
of either iron or steel tubes, when coated with copper, brass, or other alloys 
of copper, in the construction of tubular fiues for steam boilers, 4th In 
the construction of tubular flues for steam boilers, the application of welded 
iron or steel tubes which have been drawn through a circular hole or die, 
or between rollers, and have been drawn over a mandril for the purpose 
of smoothing the external and internal surfaces of the tubes, and for regu- 
lating the thickness of the metal.” 

Excuse my letter, which I have written solely with this motive—that 
praise should be given where praise is due. Amicus VERITATIS, 

Kinver, near Stourbridge, May 18, 1857. 








PAPER FROM BEET-ROOT FIBRE. 
(To the Editor of the Engineer.) 

Sir,—In looking over the Abstracts of Specifications of Patents in last 
Friday's number of your valuable journal, I see one, No. 2,442, “ Manu- 
facturing paper from the fibrous portion of the beet-root or mangold 
wurzel,” mixed with other matters. Now, to my cert-in knowledge there 
was a manufactory of some extent carried on in Essex, so far back as the 
year 1832, for the manufacture of paper from pulped mangold wurzel. I 
cannot understand how an old invention can be legally re-patented, and 
shall therefore feel greatly obliged for any explanation you can offer me 
upon this subject in your next publication. Tuo, 8. Smirn, 

St. Mark’s-street, Wolverhampton, May 18, 1857. 
[An old invention cannot legally be re-patented, and if the process to which you 

refer was the same as the one described in No. 2,442, the latter is of course 

invalid.} 





SUPER ELEVATION OF OUTER RAILS. 
(To the Editor of The Engineer.) 

Sir,—“ Alexis” wishes to have a rule better than that of the thumb for 
the elevation of the outer rail in curves. The following perhaps will suit 
him :—Given the radius of a curve=R, the gauge of the rails=g, and the 
velocity of trains==v. 

Now, a train moving on a curve R, with a velocity v, has a centrifugal 

e 

force—to z To counteract this force the outer rails on a curve must be 
elevated, so that the action of gravity, in forcing a train down the inclined 
plane, shall be equal to the centrifugal force which impels it in the opposite 
direction. Now, the action of gravity on a body resting on an inclined 
plane is equal to 32°2, multiplied by the ratio of the height to the length 
of the plane. But the height of the plane is the elevation ¢, and its length 


the gauge of the line g, .. the action of gravity 4 Putting this 
g 


s22¢ v 


gv 
hence ¢ = - . 
322 R 
In determining the proper elevation it is the usual practice to adopt the 
highest customary speed of passenger trains as the value of v. 
69, Lombard-street. 


equal to the centrifugal force, we have 
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sufficient to take away nearly all its power of r to collap It is 
evident that a rivetted flue tube never can be a perfect cylinder, hence it is 
usually made of plates of the same thickness as the shell, although not 
more than half the diameter, in the hope that it can be made so nearly true 
that a perfect circle will fall entirely within every part of its section. The 
risk of this hope not being realised must evidently be greatly increased 
when the plates are reduced in thickness by one-half or more, as would be 
the case when steel plates are used. Hence it would appear that the 
Cornish form of boiler is not well adapted for the use of steel plates, as it is 
an imperfect machine at best, and that imperfection is exaggerated by the 
use of thinner plates than is usual. That the egg-ended boiler is less 
economical than the Cornish is a proposition the truth of which I am not 
prepared to admit. Ihave succeeded in evaporating 8°75 lb. of water with 
1 Ib. of rather inferior coals, under such a boiler when made of iron, and 
the duty of most Cornish boilers is not much better, if at all. Some steel 
boilers have evaporated more than 11 Ib. of water with 1 Ib. of coal. 

4th. If boilers are made egg-ended without fiue tubes, I find two ten 
horse boilers would be better than one twenty, and they are certainly more 
easily handled. I have had opportunities of comparing such boilers, and 
find the smal! equal to the large in most respects, and in some superior. 

If your correspondent wishes it, I shall be happy to show him some of 
my steel boilers at work, and alsoa multitubular steel boiler, which is the 
only one at present in existence. All my steel boilers are of eighth plates, 
which appears to be sufficiently strong for ordinary land purposes. But in 
designing large marine boilers, with thin plates, care must be taken to 
make every possible part either cylindrical or spherical if any great pres- 
sure is to be maintained and also to avoid compression as much as possible 
unless upon cylinders or well stayed surfaces, 

I cannot conclude without expressing a hope that some railway authori- 
ties will soon give some of us the chance of making a locomotive boiler 
entirely of steel, as that is a branch of engineering in which the use of steel 
bids fair to be of great service. W. Henny Nasu. 

Isle of Dogs, Poplar, May 13th, 1857. 


FITTING SMALL STEAMERS. 
(70 the Editor of The Engineer.) 

Sir,—I am about to build a small steamer of fifty feet on the water line 
upright stem and stern posts, by nine feet beam. If I fit her with a“ screw” 
I propose to give her a draught of 5 ft. or 3 ft. Gin., in order to its com- 
plete immersion. 

Will any of your readers kindly give me information as to the power 
such a boat should have—whether a long and narrow or shont and broad 
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NOTE BOOK. 
THE MACHINERY OF THE PARIS EXHIBITION. — 

WE lately gave a brief outline of that part of Mr. 
Fairbairn’s Report on the Paris Exhibition which referred 
to the mineral resources of the different countries represented 
in the department devoted to the display of the raw pro- 
ducts of the iron industry ; we now proceed to the con- 
sideration of that portion of the report which concerns the 
mechanical agencies by which these crude products are 
converted into articles of utility, and the machinery em- 
ployed in manufactures generally. 

t was in this department of the Paris Exhibition that 
the influence of 1851 was more especially to be traced. 
The crystal dome, under which were first concentrated and 
brought into a focus the industrial efforts of the whole 
human race, and where the products of every clime were 
ranged side by side, was something more than a mere 
spectacle for the amusement of the passing hour. Among 
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the thousands who congregated under its roof there were 
busy brains at work, each storing up his morsel of the 
general harvest of ideas, destined at some future period to 
bear fruit in many a foreign land, and under auspices very 
different from those which surrounded the groups of gay 
saunterers and pleasure seekers in the world’s great fair. 
They appear to have come to London not merely to gaze 
and admire, but to learn and improve; and the fruits of 
their study and observation were conspicuously visible in 
the general character of the Paris Exposition as contrasted 
with any of the industrial displays which had taken place 
in that city in former years. 

In Mr, Fairbairn’s report of the mechanical department of 
the Paris Exhibition, he has very judiciously confined him- 
self to the description of such articles only as tended to 
show wherein consisted our own comparative deficiency or 
superiority in the particular classes of mechanical construc- 
tion to which they belong. 

The French appear to be making rapid progress in the 
application of those self-acting machine tools which form 
the only true basis of sound mechanical construction. It 
is true the breed, if we may so phrase it, is of English 
origin, and came from Manchester, from the workshop of 
Mr. Whitworth, but they appear to be as prolific on the 
banks of the Seine as on those of the Irwell. There is 
really, without metaphor, as much importance to be attached 
to the pedigree of an automaton machine employed in the 
production and re-production of other machines, as in that 
of a short-horned bull or stallion. Our Gallic neighbours 
have freely imported the best models both of our cattle and 
machinery, and in both cases with decided advan to the 
indigenous breed. A flaw or aninaccuracy inthe construction 
of aslide-lathe or planing machine is sure to re-appear in the 
progeny which it creates, just ascertainly as a blemishor fault 
in the blood of a horse uae itself in his descendants, 
The points or generic excellences of our automatic tools 
are in some respects very similar to those which distinguish 
the national character of Englishmen generally—truth, 
soundness, and accuracy. The artistic neatness and beauty 
of all French constructions may, however, be advanced as 
a by no means undesirable element to incorporate with our 
own more ponderous and somewhat clumsy type of mecha- 
nical construction. Our friends on the other side of the 
Atlantic, too, have contributed, in their dexterous, rough- 
and-ready style of labour-saving tools, another element for 
the perfection of the general stock. ‘The pantograph sys- 
tem, or the method of copying the forms of objects by the 
use of what are technically called dummies, in which the 
tools or cutters are made to reproduce a fac-simile of the 
object copied, is coming into very general use in France, 
and many examples of its successful application were ex- 
hibited. 

In the department of steam-engines—stationary, locomo- 
tive, and marine —this country did not make any con- 
spicuous display in the number of articles exhibited, being 
numerically, at least, only on a ~ with Austria, Sweden, 
and the United States. The display of French engines 
was of a very creditable character: the horizontal con- 
densing engines being in some particulars of the ar- 
rangement in advance of that usually employed in this 
country. In the construction of their beilers there is a 
speciality, due, we believe, to the influence of the govern- 
ment restrictions, under which French boiler makers are 
obliged to act, which makes the usual form of boiler better 
adapted for safety than economical efficiency. They are 
generally worked at a pressure of from forty to fifty pounds 
on the square inch, and the fire is applied under two longi- 
tudinal tubes or generators, connected with the boiler at 
both ends. ‘The heated currents having made two or more 
circuits of the boiler, make their escape to the chimney in 
the usual way. Mr. Dunn's boilers are, in fact, the com- 
‘ago and perfection of the French system. But it may 

e doubted whether any such arrangement can be compared 
in evaporative efficiency with the system of internal flues, 

As might have been anticipated, there was a very conside- 
rable amount of novelty in the design of some of the engines 
exhibited, that craving for effect and originality which 
distinguishes our Gallic neighbours being, in some in- 
stances, rather conspicuously apparent. With regard to 
locomotives, beyond the appearance of a somewhat over- 
elaborated and refined ingenuity which occasionally made 
itself evident in the complexity of some of the arrrange- 
ments, there was little which could distinguish them from 
those of English construction. 

The locomotive with the progressive development of 
railways all over the world, has now-a-days a good deal of 
the character of a cosmopolite, and does not in general 
present those provincial soo or specialities which are 
common with machines of a more stationary description. 

Mr. Fairbairn’s conclusions with regard to the compara- 
tive merit of the locomotives is worth extracting :—* The 
foreign engines exhibited in the Annéxe were substantially 
made, and some of them too much so, as a considerable 
amount of weight and expense might have been saved, in 
the reduction of the material where it is not wanted, and 
where it does not add to the strength of the engine. In the 
foreign engines there appeared to be a want of accurate 
proportion in the distribution of the material and of 
simplicity of the movements; and having had some experi- 
ence in the construction and proportion of the parts, I am 
probably the more able to judge of their comparative 
merits. Under all the circumstances, I am, however, of 
opinion that the locomotive engines of Great Britain are 
superior to most others, and although they may not have the 
same amount of exterior polish, there is, nevertheless, a 
simplicity of form and a soundness in the workmanship that 
gives a character and stability that cannot be mistaken.” 

Had Mr. Fairbairn been describing the difference between 
the national attributes of the Englishman and the French- 
man, he could scarcely have employed other language than 
that above quoted. 

In the department of hydraulic engines and machines, 
the turbine appeared to have supplanted the water wheel in 
the estimation of the continental engineers ; the display of 
me contributed from all parts of Europe being unusu- 
4 various and abundant. It is now, yo ae? gene- 

y conceded by those who are best qualified to give an 
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opinion on the subject, that however convenient for appli- 
cation in particular localities, the turbine is inferior in ot 
of economical efficiency to the breast wheel, and Mr. Fair- 
bairn only confirms the verdict which, in this country, has 
for some time been passed upon the merits of the contrivance 
as a power engine, when he states that the average useful 
effect of the turbine docs not exceed 65 per cent., while a 
well constructed breast-wheel is capable of realising from 
75 to 80 per cent. of the work due to the fall, 

In the department of machinery for textile purposes, this 
country was well represented by the contributions of the 
Messrs. Platt, Brothers, and Co,, Messrs. Elce and Co. of 
Manchester, and Mr. Peter Fairbairn of Leeds. In the con- 
struction of flcur mills the French appear still to adhere to 
the old system of driving the mill stones from a large spur 
wheel in the middle of the mill, round which the stones 
are ranged ina circle. ‘The modern system now in use in 
this country consists in placing the stones in a line, and 
driving them by bevel gear carricd along one side of the 
mill. 

In the special machinery and apparatus for workshops, 
Mr. Whitworth most worthily represented the mechanical 
resources of this country. 

In the collection of tools for cutting and turning wood, 
M. Grafienstaden of Strasburg exhibited a great variety 
of most ingeniously constructed apparatus for morticing, 
boring, and turning. Those contributed by the Americans, 
although next in order, were inferior in solidity of con- 
struction and the general harmony of their arrangement. 

A very ingenious arrangement of the vertical saw for 
cutting curved timbers was exhibited by Mr. Nooman of 
Havre. But the greatest novelty in this department was 
the endless band saw, which is now rapidly making its way 
into the workshops of this country. There was also a 
variety of the scale-board machine adapted to the cutting 
of veneers, in which the log is placed in the frame with its 
front towards the knife inclined to an angle of 20 degrees. 

Mr. Blanshard’s machine for bending timber needs no 
description. 

In the machinery used in mining operations there was 
nothing deserving special remark, if we except M. 
Havocque’s system of adapting the alternate lifts of the 
pump rods as a means of raising the miners and the ma- 
terial by a series of platforms, which enabled the alternate 
lift of each rod té be retained until it was carried a stage 
higher by the next ascending stroke. ‘This apparatus has 
been tried in this country, but has not bcen found in prac- 
tice to be an efficient or economical arrangement, being 
much more complicated and uncertain in its action than the 
plan of winding, which performs the same work with five 
or six times the celerity of the system of alternate lifts on 
the pump rods. Altogether, the foreign mining apparatus 
at the Paris Exhibition was not equal to that in use in this 
country, where, probably, more capital and skill are in- 
vested in mining operations than in any other quarter of 
the globe. 

Mr. Fairbairn gives a somewhat detailed account of the 
trial of reaping machines which took place at the farm of 
M. Dailly, at Trappes, in which nine dificrent machines 
were tested in a field of oats, in presence of the jury and 
several eminent French agriculturists. Of these machines 
three were French, four American, and two English. The 
order of merit, obtained by reducing the whole of the work 
to a standard of square metres, stood as follows :— 
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In threshing machines there was only one French eom- 
petitor in the trial which took place to determine the 
relative efficicney of the machines exhibited. There were 
two American and three English. Clayton, Shuttleworth 
and Co. showed the largest quantity of work done with the 
same power, and in the most efficient manner, without 
injury to the grain. 

In printing machines, there were several interesting 
modifications for double colour printing ;—the continuous 
machine of Mr. Nicholas, with a cylinder calculated to cover 
a large surface and approach as near as possible to a plane 
—the three cylinder machine of Mr. Hoomand in which the 
sheet is returned upon one and the same cylinder. 

In lithographic machines also there was considerable 
variety, presenting modifications adapted to the application 
of steam power, cither wholly or partially to supersede 
hand labour. Avery curious machine by Raguencau for 
reproducing any kind of writing or drawing without trans- 
eribing the original on stone. “ This was done by simply 
writing the original, or what is wanted to be reproduced, 
on aatographic paper with ink; it is then transferred 
to a metallic plate composed of pewter, antimony, and 
bismuth, fixed in a frame of the required size of the plate, 
The plate is inked by a roller in the same way as -he 
lithographic stone, and a small tympan, or frame covered 
with leather, is attached to the block, and serves to cover 
the paper attached to the plate. The impression is taken 
by a small lever, which works the press by forcing the 
leather of the tympan upon the plate. 

A rather novel contrivance tor enlarging and reducing 
designs by mews of a web of caoutchoue, was exhibited by 
Messrs. Cellerin and Devellicr, of Paris. ‘Theimpression of the 
design or the engraving required to be enlarged or reduced 
is first traced upon a sheet of gelatine or calking paper ; 
it is then laid upon the vulcanised rubber, and when the 
size of the impression is fixed by stretching the rubber over 
the surface of a circular table, the proots of the enlarged 
tracing may be taken from the surface. 

A machine for compressing and folding chocolate paper 
has a rathte interesting character, from the fact that it was 
designed by a young man from a verbal description given 
by his employer of the envelope machine which he had 
seen in the London Exhibition of 1851. All the various 
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delicate manipulations of the human hand in folding the 
paper and finally sealing it with red wax, were performed 
with the utmost regularity and precision. 

The machine for moulding bevel, spur, and other wheels 
is described with the aid of a figure. 


There cannot be a 








doubt that this very useful contrivance will come into | a pedigree, but still respectably connected, can draw a 


general use, as it will enable the costly and cumberous 
mass of wheel patterns which have hitherto encumbered the 
pattern lofts of our principle engineering establishments 
to be reduced to a collection of segments of about a tenth 
of the usual dimensions. 

Mr. Fairbairn’s concluding remarks on the condition of 
the working classes in France, as compared with that of 
English operatives, are very suggestive :—“ From what I 
saw of the condition of the population of Paris and other 
parts of Europe after the peace of 1815, and during several 
subsequent visits, I should infer that the whole working 
population of the large capitals has undergone a consider- 
able change, and is still in a state of transition.” The cause 
of this change is to be sought for in the great increase of 
manufactures and the impetus which steam communication, 
both by railway and steam-boats, has given to the current 
of human thought. In this country we have become used 
to, and familiar with, effects of this change, but abroad the 
transition from hand labour to the development of steam 
machinery in manufactures is still in progress. A few 
years hence, and as great a change will have come over the 
character of the manufacturing industry of Europe as has 
taken place in this country within the last half century. 


TRAMWAYS IN INDIA. 

PvBLic attention has been so frequently directed of late to 
the necessity of increasing the means of communication in 
India, and the prospects held out to those embarking ca- 
pital in the construction of railways in that country are so 
great compared with what can be realised by engaging in 
works of the same character here, that we are neither sur- 
prised at the frequent announcements of new Indian rail- 
way companies for lines extending into the more remote 
regions of the empire, nor that the shares, whatever their 
amount or number, are readily disposed of. Indeed, it 
would now appear to be generally admitted amongst all 
who have given any attention to the subject, that a better 
investment could scarcely be made than in contributing to 
those great national works, of which India is so much in 
need, the only drawback being the very slow rate at which, 
through various circumstances, they progress towards com- 
pletion. 

The causes that prevent a more speedy construction of 
such lines as have already been sanctioned, have been va- 
riously stated by different persons, some contending that 
the fault lays with the East India Company, whose mode 
of conducting its affairs seems to rival Chancery itself in 
the consumption both of time and paper; questions asked 
at the beginning of the year being answered at the end, 
and then not satisfactorily ; conditions imposed upon con- 
ditions ; matters concluded only after months of negociat- 
ing, which any men of ordinary capacity would settle in as 
many minutes if allowed to see cach other; these and 
many other similar impediments to progress doubtless 
playing a very considerable part in retarding railway ex- 

Others, again, have attempted to show, and 


tension, 
extent have succeeded in doing so, 


considerable 
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that no great progress can be hoped for until the 
resources of the country, as regards the working 


of the recently discovered iron mines, shall have been de- 
veloped. These persons will tell you how iron is trans- 
muted into gold during its transit, increasing in value 
from the time it quits our own shores to that at which it 
is dropped from off bullocks’ backs at the place of its 
destination, in all cases doubling its cost here, and in many 
cases more than quadrupling it. Here, again, we cannot 
but see an extraordinary bar against the speedy realisation 
of the dreams of English shareholders. 

Be the causes, then, what they may, it is quite clear that 
some very serious, if not insuperable, obstacles actually 
exist to the progress of railway undertakings in India 
which nothing but extraordinary energy on the part of the 
home Government can possibly remove, and upon it must 
devolve the work of clearing away all impediments to the 
rapid completion of schemes already sanctioned, as well as of 
offering further inducements than it has yet done for the 
encouragement of British enterprise and capital. 

Under existing circumstances, it is plainly of the utmost 
importance not only that the capital employed in railway 
works in India should be judiciously expended, so far as re- 
guards the opening up of those lines of communication most 
required, but also, as regards this country, that the shipping 
available for the transport of material necessarily, for the 
present, obtained in England, should be as usefully em- 
ployed as possible, and that every care be taken to utilise 
the products of the country when suitable for railway con- 
structions. This consideration engineers cannot too fre- 
quently bear in mind whilst determining the nature of their 
works; but there is a limit to all things, and we must con- 
fess we were not altogether prepared for the announcement 
lately made, that the strong native ponies and steady 
munching bullocks of India were intended to supersede 
Exiglish locomotives—the ponies for express trains, and 
the bullocks for goods’ trains. Such, however, is the case, 
and tramroads for Northern India are not only seriously 
proposed, but one company is actually formed and 
about commencing its works. As to the precise neture of 
the line chosen for the inauguration of this retrograde step 
we will not venture to speak ; it may possibly be the best 
that could be selected, although, looking at a map of the 
district through which it passes, it seems to present a very 
tortuous course, and to reach Delhi by a one-sided turn not 
very readily understood. Leaving, however, this part of 
the question to the East India Company, whose duty it is 
properly to direct railway undertakings, we propose saying 
a few words on what appears to us a very important con- 
sideration for the shareholders of the North of India 'Tram- 
road Company. 

This consideration has reference to the nature of the 
power proposed to be employed. We can scarcely con- 
ceive how any two engineers could be found gravely to 
enter into the question of the force of the pull of horses 
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and bullocks in different stages of development; but so it | 
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is, for we find the report of the consulting engineer to | 
the company teeming with mathematical formule, from | 
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gross load of about twelve tons on a level railway a 
distance of twenty miles per day, at the rate of two and 
Deducting one-third for the weigh 

of the wagons, this leaves eight tons as the net load in the 
shape of niggers or other commodities. The work of 
bullocks is considered about equal to the same amount, but 
it has been observed that they object to go more than 
twelve miles per day instead of twenty, and that neither 
persuasion nor force will induce them to exceed the above 
named speed. As, however, it is considered that a rate of 
two and a-half miles per hour would not be the limit of 
safety, to say nothing of passengers preferring to walk 
the distance rather than travel at this pace, it is 
proposed on some occasions to apply the whip or a 
well-known pungent stimulant to motion, and by one 
or other of these incans it is believed that a rate of eight 
miles an hour may be attained. The work assigned to 
these express quadrupeds is given at 33 tons gross load, or 
deducting as before one-third for the weight of carriages, 
or rather the carriage (for there could only be one), we get 
2k tons net as the load at this speed. It will be observed 
that the momentum of the express train and that of the 
goods’ train would be exactly alike, the one being 8 tons x 

24 miles, and the other 24 tons x 8 miles, but as it is clear 
the express animals would be “dead beat” at the end of 
one hour, eight miles would be their daily task. 

The proposed line is upwards of 300 miles long, and at 
the frightiul velocity contemplated, it would not take much 
less than forty-eight hours to get from end to end, whereas 
niggers and goods might be expected in about a week 
from the time of starting; and this after the expenditure 
of a million of money upon the road and rolling stock ! 

From the data above given, the number of horses and 
bullocks required for a given traffic may be easily estimated, 
and a little consideration will show that as twenty-two pas- 
sengers form the greatest number, in addition to their lug- 
gage, that could be made out of 2} tons, and that the journey 
would occupy about forty-cight hours, so about that num- 
ber of horses would be required; they would, however, 
be capable of working two trains. 

Putting aside ali consideration of particular arrange- 
ment necessary for working the horses back again, which 
would necessitate the employment of a larger number, we 
may say that as many horses would be required as there were 
passengers who travelled on the line for its whole length 
each day. In like manner, it may be found that for every 
ton of goods moving all along the line daily, at the rate of 
24 miles per hour, that one-third of a bullock would have to 
be kept. Now, at this rate, we would undertake to work 
locomotives in competition with animal power, even if the 
animals lived upon chips, and required no attention, but 
when we consider that ponies must be employed in Northern 
India, and that, according tothe engineer's report, it is con- 
templated to attach two of them to every carriage, it seems 
not a little remarkable that this kind of power should be 
decided upon being used. 

It may be possible, considering the bad name which rail- 
ways have obtained in India, and the little hope that share- 
holders express of ever realising more from them than the 
interest guaranteed by the East India Company, that the 
promoters of the tramroad company thought it better to 
give some semblance of novelty to their undertaking, and 
the title their line bears may have answered the purpose ; 
but we can scarcely believe that it was ever seriously in- 
tended to solicit the patronage of a community by offering 
them travelling facilities of the kind we have named. It 
seems to us that such a dog-cart system of conveyance is 
altogether unworthy of being carried into operation, and we 
would advise the sharcholders, before it is too late, to make 
every provision for working their traffie with light locomo- 
tives. A light rail, say of torty pounds per yard, laid upon 
longitudinal bearers, and locomotives weighing from twelve 
to fourteen tons, we feel assured, would not only do all the 
work much cheaper than any number of horses or bullocks, 
but infinitely better. 

Lect us imagine for a moment the eclat of a train leaving 
cither terminus. ‘Two “native ponies of a hardy and strong 
race,” as the consulting engincer calls them, are trotted out 
of the station; the tail of one is tied to the carriage, 
and that of the leader placed between the teeth of the 
wheeler. Perhaps there are ten passengers of whom 
their friends are taking a compassionate leave, knowing 
them to be doomed to forty-cight hours’ imprisonment 
The signal is given, and off they 
go—the native drivers, in order to make a good appear- 
ance, cursing and swearing as heartily as the ponies 
trot until out of sight of the town, which, by the bye, would 
not be for a quarter of an hour or more, when the speed 
would sensibiy diminish, and the hardiness and strength of 
the motive power would be taxed to the utmost. An hour 
has passed and we have got to the Muddlepoor station—a 
distance from the starting point equal to that from Hyde- 
park-corner to Whitechapel, and here the steeds niust be 
changed. Maybe the new comers are not quite prepared. 
Owing to some little irregularity for which nobody is ac- 
countable, the fresh cattle are grazing, and have to be de- 
coyed into the neighbourhood of the station. By dint of 
much dexterousness on the part of the native keepers this is 
at last effected, and, after some ten or fifteen minutes 
or more, the second spirited team is yoked on and another 
start effected, and they jog on until the Bunglepoor station 
is reached, when the same work has to be repeated. During 
the entire journey no less than thirty-seven of these stop- 
pages must occur, or if short stages as proposed are adopted, 
this number would be doubled — that is, a stoppage 
would occur every halfhour, We have always understood 
that the natives of India are a patient race, and well they 
may be, poor souls, if this is the style in which they are 
content to travel. 

Our attention has just been called to this subject by 
the publication of a pamphlet on the “ Tramroads in 
India, in connection with the iron mines of Kumaon and 
Gurhwal,” by Mr. Andrew, the chairman of the Scinde 
and Punjaub Railways, and who is gencrally known as the 
“old Indian Postmaster,” under which cognomen he some 
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amphlet now before us is written, or rather compiled, in 
Air. Andrew’s usual style, being little more than a collec- 
tion of all the reports prepared for the Tramroad Company, 
as well as all newspaper articles in which a favourable | 
view is taken of the proposed schemes. We belicve that | 
Mr. Andrew has done much good in calling attention to | 

the subject of Indian railways, and he succeeds in bringing 
together very important statistical details in support of his | 

several schemes, which we believe to be in every respect 
most trustworthy. At the same time we cannot believe, | 
| 





notwithstanding the array of engineers and editors who | 
endorse his opinion upon the desirableness of employing 
animal power for working the traffic on the proposed | 
tramroads, but that he really knows better than to com- | 
mit the company to any arrangement by which they will | 
be precluded from employing steam as the motive force, espe- 
cially as, in the neighbourhood of one of the branches 
intended to be constracted, nearly two thousands of square 
miles of forest timber exist, which is convertible into the 
best kind of charcoal. 

Mr. Andrew’s pamphict is, however, as much devoted to 
the subject of working the iron mines recently discovered 
at the foot of the Himalaya Mountains as it is to that 
of tramroads. With respect to the desirability of 
establishing iron works we are quite disposed to agree, 
believing it one of the most important matters which 
can engage the attention of those desiring the welfare of 
India. While on this subject we cannot help noticing 
another instance of the extreme dilatoriness of the East 
India Board, and the enormous time it takes to come to any 
understanding with it. We refer to a letter dated 11th 
March last, from Sir James Melvill to Mr. Andrew in reply 








to one of his dated 22nd November last year, in which was | 


set forth the advantages of establishing iron works in 
Kumaon, and asking fora guaranteed interest on £150,000 
necessary to start the works. Sir J. Melvill’s reply, though 
couched in favourable terms in some respects, after a delay 
of nearly four months, is to the effect that “they (the court) 
are at present unacquainted with the sentiments of the local 
government of India,” but expect at an carly period “ to be 
made acquainted,” &e. Of course, up to the present time 
nothing has been done; and in this way everything drags 
heavily on until those who would be the salvation of the 
country if allowed their own way, grow weary of the whole 
business and probably invest in other directions. 

In conclusion we will only say that the idea of forming 
cheap railways suitable for light traffie cannot be too much 
encouraged, but Iet the motive power be light engines, 
leaving the “hardy and strong race” of native ponies as 
well as the bullocks “ of much activity” to their legitimate 
work, such as moving trains on tramways, or roads where a 
week’s or a month's traffic would not constitute a single 
load for even a juvenile locomotive. : 


HYDRAULIC ENGINEERING—WATERING GRASS LANDS. 
WuEN blasting winds and scorching san are experienced 
the soil soon becomes unfit to support vegetable life. Young 
plants contain from 70 to 95 per cent. of their weight of 
water, and this supply they can no longer obtain from the 
soil, while the evaporation and insensible perspiration 
from their surfaces continue to increase as the day keeps 
lengthening out. ‘The result of a continuation of such 
weather is obvious, for the daily loss to the nation is of a 
magnitude scarcely credible. Every agriculturist feels 
sensibly alive to the truth of this during seasons of drought 
—hence how anxiously a refreshing shower is looked for, 
and how keenly the disappointment is felt as cloud after 
cloud passes away, and morning after morning ushers in 
another blasting, scorching day. 

Can Art be brought tothe as 


assistance of Nature in such an 
emergency? ‘The remedy is obvious—a supply of artificial 
rain. Can hydraulic engineers, who always occupy a pro- 
minent place in our advertising columns, supply plants 
with a sufficiency of water on terms remuncrating to the 
agviculturist and grazier ? 

Now that steam is being brought to bear upon field ope- 
rations, and manure applied in a liquified form, there 
cannot be a doubt that pumping apparatus can be casily 
attached to every traction engine, aud river water be ap- 
plied to crops, especially grass lands, on terms which 
would pay liberal interest on the capital invested both to 
the landowner and tenant. 

The engineering question is one of no ordinary mag- 
nitude. The plains of the Tigris and Euphrates bear 
witness to the existence, at one time, of some of the ereat- 
est engineering works which, perhaps, the world ever saw, 
or will see, for supplying crops with water. With the 
ancient Assyrians and Babylonians the work was a na- 
tionalone, on which the very existence of the two empires 
depended, and in Egypt it is held to this day of equal es- 
timation by her engineers. In Britain climatie circum- 
stances are very different ; and although heavy losses are 
annually sustained, especially in her southern provinces, 
yet little has been done to supply crops with water in sea- 
sons of drought. At the same time, the successful results 
of liquid manure drill in growing root crops, and ap- 
plication of liquified manure to Italian rye-grass, &c., are 
examples which point to the utility of the practice and the 
propriety of its extension. : ‘ 

The simplest, cheapest, and, perhaps, most successful 
application of water would be to grass-lands, which comprise 
an area of about thirty millions of acres in the United King- 

om. Of its efficacy during the drought of spring and 
summer, no one can doubt who has any experience in the 
matter, or who has paid attention to the refreshing and 
fertilising influence of a shower of rain at such seasons. 
What might be the annual increase of produce arising from 
the practice, if successfully carricd out, is a question more 
difficult to answer, owing to the complication of considera- 
tions involved ; for along with the water, guano and other 
manurial substances might be applied at little additional 
expense beyond their prime cost, thus forcing up an 
increase of produce analogous to what takes place under 
the Italian rye-grass system of Ayrshire, and the plan pur- 
sued on the irrigated meadows of Edinburgh; so that, at 
the lowest estimation, the value of this increase of produce, 
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after deducting the value of guano, &c., would exceed one 
hundred millions sterling annually. 

It is a common saying, that “the productive resources 
of the soil, under proper management, are incredible ;” and 
to some of our readers the above sum may, perhaps, appear 
superlatively large. It falls, however, a long way within 
the range of possibility, so much so that it may be safely 
taken by our hydraulic engineers as the interest which 
30,000,000 acres of grass-lands, if properly watered, would 
enable landowners and tenants to pay on the capital in- 
vested in hydraulic works, &c., as well for watering 
for the purpose of applying liquificd manure to some 
20,000,000 of arable acres besides. The total area to which 
hydraulic works would thus extend would be 50,000,000 
of acres, and the total dividend on capital invested, say 
£150,000,000 annually. 
what might be derived from 15,000,000 of acres of waste 
lands capable of being brought under culture and the pro- 
cess of watering and liquified manuring. 

We now come to the engineering question — What 
‘an be done for the money? The quantity of water 
which grass-lands would consume in dry weather is im- 
mense. Whence cun this supply be had? The melt- 
ing snows on the mountains of Armenia and Abyssinia 
form an abundant source of supply to the plains of the 
Tigris, Euphrates, and Nile; but during the heat of sum- 
mer our rivers and streams, especially in those provinces 
where water is most needed by grass lands, would not 
yield an adequate supply. The quantity of rain water 
which falls throughout the year would be amply sufficient. 
Can this be stored up in lakes in mountain districts, and 
in subterranean reservoirs in campaign fields, during win- 
ter and spring, for summer use ? 
present supply of river water be made available ? 
sewage of towns be brought to bear upon the land? 
Our cotton manufacturers, &c., keep their engines going 
night and day: can farmers do the same by working in 
arable fields during the day, and watering grass lands 
during night? ‘These, and many other questions, into the 
details of which our limits will not permit us to enter at 
present, demand consideration, especially of the hydraulic 
engineer, 

The watering of grass lands is obviously 
gree. ‘There is, at present, a vast supply of river water 
and town sewage which could be profitably applied during 
dry weather to such lands by means of portable engines, 
and therefore the course is to apply it, extending the other 
works as they are found to pay. 
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PROGRESS IN STEAM CULTURE, 

THE experiments now being made by the several candidates 
for the prize oficred by the Royal Agricultural Society, for the 
best steam cultivator, are likely, we are glad to say, to pro- 
cure an award this year in favour of steam. Last year, at 
Chelmsford, it was otherwise, the judges concluding that 
no ove of the candidates merited the £500 prize; but this 
year there is every appearance of the money being fairly 
won, and willingly paid, 

The great problem involved is second to none in me- 
chanical science, and, therefore, every exertion ought to be 
made at the approaching mecting by engineers and all 
interested to have it practically and scientifically solved, 
No one, not even the most sceptical farmer of the old 
school, now doubts but that steam will eventually super- 
sede horses as a motive power in the cultivation of land, as 
it has superseded them in road traffic by means of railways. 
There is, however, a great diversity of opinion as to the 
best mode of yoking steam to the implement, and even as 
to what sort of implement should be used: some advocating 
one system, some another. 

No fewer than five systems now practically engage atten- 
tion, viz., the traction engine, stationary windlass, travel- 
ling windlass, rotary cultivator, and steam digging or fork- 
ing machine. 

Of those on the direct traction system, Burrell’s and 
others, with Boydell’s endless railway, are the only 
examples which have yet successfully ent 
the stationary windlass, Fowler's and Simith’s steam culti- 





vators are the most promising examples in operation; of 


the travelling windlass, Fisken’s may be mentioned as at 
work; but of the remaining two we cannot, as yet, quote 
successful examples, although both have been tried in the 
field. 

With regard to direct traction, a vast amount of opposi- 
tion has been advanced to the travelling of portable 
engines over arable land, but having got them in the field, 
apparently doing their work as economically as any of the 
other systems, and even more so, surely the more philo- 
sophical course is to leave the great practical questi 
issue to be settled at the bar of experiment. Tacts are 
stubborn arguments in mechanical science, while opinions 
and prejudices are of no value whatever. No doubt the wad- 
dling and waggling of the endless rail on the periphery of the 
wheels, and the megatherium gait of the steam horse in tra- 
velling across arable fields, in all the conditions under which 
the farmer’s old friend equus cabullus has trodden them for 
so many generations past, is rather forbidding at the outset, 
especially to those not thoroughly initiated in experimen- 
tal science ; but to him who is guided by facts inevery ex peri- 
ment—who endeavours to account for those facts philosophi- 
cally, and who perceives that a fulerum or bearing for the 
wheel is absolutely necessary, whichever system of steam cul- 
ture is adopted—forbidding appearances must give way to 
great mechanical principles. ‘Those principles he can- 
not lose sight of on any account. Lf, in their reduction to 
practice, mechanical details are found defective, improve 
them, but never despair of progress in agricultural mecha- 
nics, for this has been a stumbling block to the farmer in al! 
Hence what Horace said the world has continued 
proverbially to say—Rusticus erpectat dum defiuat amnis, at 
ille labitur, et labetur. 

Under the stationary windlass system the tear and wear 
upon the wire rope appears to be the only weak part upon 
which a doubt is raised. That the wire rope will periorm 
the work of traction no one now entertains any doubt what- 
The Messrs. Hannam, Fowler, and Smith have satis- 
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factorily proved this part of the question, but last year at 
Chelmsford the latter two did not experimentally solve the 
question of expense in favour of steam, in a comparative 
trial against the horse, but the reverse; while the rope of 
the former only lasted the ploughing of about fifty acres, so 
that its expense would exceed the cost of ploughing by horses, 
leaving the other items a dead loss. Mr. Fowler does not 
deny that the tear and wear upon his rope during his 
first trials were greater than he could have wished. 
In this respect, however, he has of late made ver 
great improvements, Mr. Smith’s practice has been much 
more satisfactory than the experiments of the other two—a 
fact greatly in favour of the rope traction system, the more 
so that it comes from a practical farmer. Moreover, we 
believe that the tear and wear upon the rope will be still 
further reduced, as experience determines the proper 
velocity at which it should move, and the best mode 
of yoking and working it in different kinds and conditions 
of soil. 

Of the travelling windlass system we are yet unable 
from experiments to say so much in favour; at the same 
time the tear and wear upon the ropes, and everything 
else, must be left for solution in the field. 

The proposition of steam culture is at length then fairly on 
the way of being solved, both by direct and indirect traction, 
and therefore we hope the Royal Agricultural Society of Eng- 
land will, at its ensuing mecting at Salisbury, pronounce its 
award accordingly. Last year trials fell short of approba- 
tion, principally on the score of economy—ploughing by 
steam costing 7s. 24d., that by horses 7s., no great difference 
in favour of the latter, but small as it was, coupled with the 
doubts as to the tear and wear upon the wire rope, it has had 
the effect of throwing a heavy obstacle in the way of 
farmers embracing the stationary windlass system. Direct 
traction was even less successful, and hence has been 
less favourably received. But should both systems pass the 
ordeal of the Society this year, as we have every reason to 
believe they will, it will be otherwise for the future, 
for then we shall have steam culture in every prov- 
ince of the kingdom, enterprising agriculturists every- 
where embracing it. We shall then get the vast diversity 
of facts required which we so much stand in need of, in ac- 
cordance with the rules of applied science, to enable us to 
discuss this subject in all its details. 





In another part of our number will be found a very inte- 
resting chapter on American Railways, for which we are 
indebted to the courtesy of Mr. Zerah Colburn of New 
York. 

Mr. Colburn, as will be already known to many of our 
readers, is a locomotive engineer of considerable eminence 
in the United States, and possessed of a great amount of 
practical experience. In company with his friend Mr. 
Samborn, of Boston, U.S., he is at this moment paying a 
flying visit to this country, and he is desirous, as far as 
the limited time at his disposal will permit, to make the 
acquaintance of our engineers and manutacturers at home, 
and to gather what practical information he can, in ex- 
change for that which he will be happy to afford most 
freely as regards his own country. We feel great confi- 
dence that we have thus simply to introduce him, to secure 
from the hands of our friends a very cordial reception, Mr, 
Colburn is staying at the Exeter Hall Hotel, in the Strand, 
to which place any communication can be addressed, 


REVIEW. 


London to Lahore; or, the Euphrates, Scinde, and Punjaub 
Railways. Reprinted from recent Indian papers. 
Tr series of articles comprised in this pamphlet reflect 
great credit on the general character of the Indian press, 
and make out an irresistible case for the extension of rail- 
ways inthe Kast. The scheme of establishing a continuous 
line of railway between the nearest or most convenient 
continental port to London and the capital of the north- 
west provinces of India, is one of those gigantic enterprises 
which recommend themselves, no less by the importance of 


the ends to be subserved by the general design, viewed as 


a whole, than by the benefits to be derived from cach of the 
separate limbs of the great chain of communication of 
which they forma part. It fortunately happens, too, that 
those parts of the route which would intrinsically be of 
least value by themselves are exactly those which can be 
most readily supplemented by steamers; so that, until a 
remunerative trattic were developed by the other parts of 
the line, the least eligible portion of the general route 
could continue to be traversed by steamers. 

Commencing at Ostend, the line passes through Brussels 
and Frankfort, to Bamberg, whence it branches into two 
divisions—one proceeding to the top of the Gulf of Venice, 
whence a line of steamers take up the communication tg 
Seleucia, the extreme eastern point of the Mediterranean ; 
the other division of the line, leaving Bamberg, passing 
through Vienna, Buda, and Belgrade, to Constantinople, 
aud from thence to Seleucia, where the land and ocean 
routes again meet. 

Krom Seleucia to Bassora, on the north-west extremity 
of the Persian Gulf, lies, properly speaking, the Euphrates 
Valley Railway. This is the portion of the line which 
forms the most important featare in the whole enterprise, 
and to which, were it once in existence, the other parts of 
the chain would speedily link themselves. From Bas- 
sora to Hyderabad, on the Indus, the communication can, 
pending other arrangements, be readily kept up, as indeed it 
is at present, by a line of steamers. A railway from 
Bassora to Hyderabad, along the northern coast of the 
Persian Gulf, may not for many years be either practicable 
or desirable. Should it ever be constructed, it is scarcely 
ble to imagine a more effectual check to the designs of 
Russia, in her intrigues with Persia, than would be 
supplied by a line of communication which would border the 
whole southern frontier of Persia, and which would vir- 
tually bring the arsenals of Chatham within a shorter 
distance of any point of military action than even Teheran, 
to say nothing of Herat or Bokhara. 

With regard to that portion of the scheme which relates 
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to the communications to be established between Hydera- 
bad and Lahore in the north east, or the junction to be 
effected between Hyderabad and Agra in the line of route 
to Caleatta, there already exist sufficient inducements of a 
local character to render the establishment of these lines 
both easy of execution and highly remunerative as indi- 
vidual speculations. 

How the Government of India stands affected to these 
schemes may be gleaned from the following very interest- 
ing extract from a report of the Punjaub Government on 
Railways :— 

** So far as the commercial and material interests of the Punjaub 
are concerned, there is a proposed line from the north-east to south- 
west, which is of greater consequence to the country than any public 
works that could be specified. A glance at the map will show that 
Northern India has two natural divisions—first, the provinces of 
the Ganges and its tributaries ; second, the provinces of the Indus 
and its tributaries. In the first, or easterly division, the stream of 
trade and wealth must ever flow down the valley of the Ganges to 
the natural outlet at Calcutta. In the second, or westerly division, 
if the power of art and science can be brought to the aid of Nature, 
the commerce could follow the direction of ihe Punjaub rivers down 
to the Indus, then down the valley of the Indus to the rising port 
of Kurrachee, which is destined to be, to the north-west of India, 
what Calcutta is to the north-east. A line drawn from north to 
south somewhere near Agra and Delhi, will form the probable boun- 
dary of the two natural sub-divisions. And if the same facilities 
were created westward which exist eastward, then all the com- 
merce west of the line would follow the Indus to Kurrachee, 
in the same manner as the commerce of the east follows 
the Ganges to Calcutta, At present, however, the major part 
of the commerce of the extreme north-west travels eastward, 
merely from the want of a more direct route. But, if the great 
route of the Indus were to be thoroughly opened, this commerce 
would go straight to Kurrachee. ‘To this port there would then 
come products from north-western India, and from the central Asian 
countries beyond the frontier; and in exchange for these, the pro- 
ducts of European countries. In this same direction there would 
also arrive the vast quantities of Government stores and material for 
the military and public establishments in that quarter, and large 
numbers of European travellers would frequent this line (in pre- 
ference to the eastern route) on account of its comparative shortness 
and proximity to the overland passage to Europe.’ 

It would serve little to the general purpose in view were 
we to give the reasons which are urged in favour of the 
yarious other internal lines of Hindostan ; we have quoted 
enough to show the general character of the advantages to 
be derived from bringing the western portion of our Indian 
possessions in communication with Europe by the route of 
the Euphrates valley. 

With the capabilities of the central portion of the pro- 
posed route, comprising the whole country lying between 
Scleucia on the Mediterranean, and Bassora on the Persian 
Gulf, and forming the so-called Euphrates Valley Railway, 
it appears that nothing is wanted but effective means of 
transport tothe coast of the Mediterranean toenable the whole 
of Mesopotamia (as this region is called) to furnish incal- 
culable quantities of grain at prices below those of any of 
the ports of the Black Sea. ‘To quote the official reports 
of the Board of Trade :—* At the end of March last, more 
than 50,000 quarters, belonging to different purchasers, 
were remaining in store to the east of the Euphrates, 
while there were still above 100,000 quarters for sale, and 
which were not taken, owing to the want of means of 
transport to the Mediterrancan. Last year, the rate of 
carriage from Aleppo to Alexandretta (one of the Mediter- 
ranean ports open for selection for the terminus of the 
Euphrates Railway) averaged £1 2s. 5d. per quarter for 
wheat, and £5 per ton for goods ; while the price of wheat 
in Aleppo was only from 25s. to 30s. per quarter, and of 
barley 11s. to 14s.” 

Apart, however, from all these local considerations, the 
advantages to be derived from a direct railway communica- 
tion with India are of the greatest moment to the whole 
human race. A route which would lay open to the in- 
fluence of western civilisation the whoie of the classic 
ground of the ancient world, that would resuscitate the 
industrial energies and the vast productive resources of 
Aleppo, Babylon, Bagdad, and Bassora, could not fail to 
have a most important influence on the destinies of the 
whole human family. 

When the route from London to Lahore shall be com- 
dleted in the manner sketched out in this pamphlet, a 
journey to Delhi or Benares will occupy less time, and be 
accompanied with no more risk, than used to attend a 
journey from London to Aberdeen a century ago. Cen- 
tral India will absorb an enormous quantity of our manu- 
factures, and in return supply us with silk, cotton, sugar, tea, 
&e., at cheaper rates than we have ever yet imagined 
possible. No more effectual blow could be dealt to 
American slavery than that which would enable us to grow 
our own cotton on our own soil by free labour at a lower 
price than it can be produced in the slave states, 








CHEMICAL. 


A NEW METHOD FOR DETECTING THE PRESENCE 

AND BROMINE IN MINERAL WATERS. 

By MM. O. Hewat, Jun., and E. Humpest.* 

Tus mineral water, or the residue from its evaporation, more or 
less concentrated, is treated with an acid solution cf nitrate of 
silver. The precipitate which takes place, ought to contain in 
the state of silver salts all the chlorine, bromine, and iodine 
which was in the water, The precipitate is washed and care- 
fully dried, and in this state it is mixed intimately with a small 
quantity of cyanide of silver, then introduced into a tube, at one 
of the extremities of which it is fixed between two small plugs 
of wadding or flax. <A current of chloriue gas, perfectly dry, is 
made to pass over the mixture, whilst the corresponding part of 
the tube is gently heated. The iodine, bromine, and cyanogen 
are displaced, and, combining together, condense in the coldest 
part of the tube in beautiful white and crystalline rings of iodide 
and bromide of cyanogen. The tube is afterwards closed at both 
its extremites, and reserved for testing. 

The iodide and bromide of cyanogen possess physical and 
chemical properties which prevent their being confounded with 
other compounds. The iodide sublimes at a temperature of 
118°, and the bromide at a temperature of 59° Fahrenheit. 
This difference in their volatility permits of their being mecha- 
nically separated ; by plunging the tube containing these com- 
pounds into water of 86° the bromide alone gains the upper 
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part of the tube, care having been taken to keep it conveniently 
cool. 

We do not insist upon the chemical composition of these eom- 
binations; it suffices us to say that it is easy to determine 
with certainty their nature in obtaining with them the principal 
reactions which characterise iodine and bronine. Proper care 
should be taken in preparing the chlorine for this process, that 
the substances should be pure, and, above all, contain neither 
iodine or bromine ; besides this precaution, after having mixed 
the cyanide of silver with the other silver salts, the whole should 
be heated for some time, and if there are no traces of iodide or 
bromide of cyanogen, the process is proceeded with in the ordi- 


nary way. 





UPON THE PREPARATION OF METHIONIC ACID. 
By M. A. STRECKER.* 

AciD METHIONIC, which Liebig has obtained by causing anhy- 
drous sulphuric acid to re-act upon ether, can be prepared with 
advantage in the following manner. A small glass globe, con- 
taining anhydrous sulphuric acid is inverted in a measure con- 
taining a little ether, and by the mixing of their vapours the two 
bodies re-act slowly upon each other. When all the sulphuric 
acid has disappeared, water is added to the product formed. 
This liquid arranges itself into two layers, an aqueous and above 
it an ethereal one. In causing the aqueous layer to boil, and 
neutralizing it by carbonate of baryta, there is obtained on eva- 
poration methionate of baryta, crystallised in plates slender and- 
brilliant. The ethereal layer, submitted to an analogous treat- 
ment, furnishes likewise methionate of baryta. 

This salt crystallises in.rhomboidal tables, which present the 
variegated lustre of thin plates. Melted with hydrate of potash, 
it gives a residue of sulphate and sulphite of potash almost in 
equivalent quantities, Its composition is 2 Bad, C, H2S, 0.0 + 
4 aq.; at 140 degrees Farenheit it loses its four equivalents of 
water of crystailisation. The methionate of lead which erystal- 
lises in large rhomboidal prisms, probably isomorphous with 
the crystal of the baryta salt, is 2 Pb0, Cy Hy S; Ojo + 4 aq. 
When a golution of this salt is boiled with the hydrated oxide 
of lead it forms a basic salt, less soluble in water than the pre- 
ceding salt, and which deposits itzelf in colourless crystals. The 
dry salt gave the composition 2 Pb0, Cy Hz S, 0,0; its solution 
is alkaline and it attracts carbonic acid from the atmosphere. 

The methionate of copper, prepared by double decomposition 
of the baryta salt by the sulphate of copper, crystallises in blue 
rhomboidal prisms, soluble in water and dilute alcohol ; they 
contain 2 Cud, Cg He Ss Ow + 10 aq. 

The methionate of silver crystallises in colourless plates, which 
blacken by exposure to the light. Alcohol precipitates the salt 
from its aqueous solutions; its composition is as follows: 
2 Agd, Co Ha Ss O10. 

Methionic acid, separated by sulphide of hydrogen from me- 
thionate of lead, and evaporated in vacuo, exhibits itself in the 
form of a sirupy liquid, which ends by crystallising in needles. 
These are very acid and very deliquescent, It is, however, very 
stable ; it is not decomposed by a very high heat, nor altered by 
boiling with dilute nitric acid, 





RESEARCHES UPON TUNGSTEN AND ITS COMPOUNDS. 
By M. Atrrep Ricue.{ 
Many processes have been proposed for the preparation of the 
metal tungsten, but the process which ought to be employed is 
the reduction of tungstic acid by hydrogen gas. 

If dry hydrogen gas be passed through a porcelain tube con- 
taining tungstic acid, heated to redness for at least two hours, a 
substance is obtained which contains no oxygen, and which is 
the metal in a high state of purity, provided the tungstic acid 
had been carefully prepared. 

The hydrogen employed in the process must not be dried, as 
is often the case, by means of sulphuric acid, for it forms 
always a certain quantity of sulphurous acid, but by means of 
two flasks filled with soda lime, reduced to minute fragments 
It is an error to suppose that a higher temperature than what 
glass can support is not required; on the contrary, it ought to 
be very high, without which the tungsten contains always a cer- 
tain quantity of the lower oxide, and does not present itself with 
the grey tint and crystalline appearance which always charac- 
terises it when in a state of purity. 

If the temperature has been less elevated—for example, if the 
operation has been conducted in a glass tube—a brown powder is 
obtained which is the impure oxide of tungsten, or a matter of a 
blackish colour, which is an inferior oxide. I have often ob- 
served that the substance prepared under these conditions con- 
tains oxygen, for in heating it to a bright red it disengages 
water again, whilst at a lower temperature hydrogen passes 
over it perfectly dry. 

A modification of this process has been recommended, which 
consists in substituting bitungstate of potash for the tungstic 
acid. The reduction is more easy ; however, for several reasons, 
it is not so valuable as the former process. Under the influence 
of heat, the bitungstate melts, begins boiling, and is projected 
out of the capsule in which it was placed; it flows then along 
the tube, which often breaks, but if this does not happen, the 
capsule remains fixed to the tube, which must be broken to 
obtain the tungsten: again, the metal is encrusted with the 
fusible matter which results from the action of tungstate of 
potash upon the porcelain tube, and a considerable portion is 
thus lost. Even when great pains have been taken to separate 
the metal, it is necessary still to wash it for a very long time, 
for it is impure from tungstate of potash which has hardened by 
heating, and only dissolves now very slowly ; to such an extent 
must this washing be followed, that the result is only a small 
quantity of a non-crystalline matter, and altogether deprived of 
metallic lustre. 

Another process was tried, it was that which lately has so well 
succeeded with Wobler and Deville ; its principle is to act upon 
chloride of tungsten by means of the metal sodium. 

The first experiments were made with the red matter, known 
un’ rthe name of chloride of tungsten, its vapour was passed 
over the sodium, heated in a glass tube filled with hydrogen ; 
the reaction took place, and abrilliant metallic matter deposited 
itself on the tube, but in very small quantity, whilst a large 
quantity of water was disengaged, although every precaution 
had been taken to dry the hydrogen ; this led to the belief that 
the supposed chloride was an oxichloride, and a true chloride 
was prepared and passed over the sodium as before, when only 
small quantities of a substance in brilliant plates coated the tube, 
but there was formed an abundant brown powder, which was 
purified by washing. This is pure tungsten, but without the 
lustre of the metal reduced by hydrogen from tungstic acid. 

According to some experimenters, the atomic weight of tung- 
sten has been represented by 96, and by others at 92, but 
there is every reason to believe that this last number is even 
too high, b it is obtained by operating upon tungstic acid 
prepared by means of carbonate of soda, which invariably re- 
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tains traces of the alkali; besides, the tubes in whieh the redue- 
tions were effected were not heated high enough. In this case 
the tungstic acid was prepared by acting on the mineral wolfram 
at once with nitro-hydrochloric acid, and supersaturating the 
acid solution with ammonia, which gives a tungstate perfectly 
crystallised. After a second crystallisation the salt is calcined, 
and leaves the tungstic acid fit for the experiment. The hydro- 
gen gas is washed with water, and dried by passing over a strong 
solution of potash and afterwards soda lime broken into frag- 
ments; it is then made to traverse a tube filled with pure 
copper heated to redness, to fix any oxygen which it may contain, 
and to destroy the volatile compounds which hydrogen forms 
with carbon and arsenic, and afterwards passed through a porce- 
lain tube heated to redness, and in which has been placed small 
capsules containing known weights of tungstic acid. Five 
results were obtained, and the tungstic acid considered of the 
formula Tu Og gave the atomic weight of tungsten as 87. These 
experiments were confirmed by operating upon tungstic acid 
prepared in a different manner. 

Tungsten obtained by the action of tungstic acid or hydro- 
gen is in small very sharp crystalline grains, isolated from one 
another, brilliant, susceptible of taking a beautiful polish when 
rubbed, and scratching glass with facility; placed in the fire of 
a forge so powerful as to alter the shape of the crucible, they do 
not melt. A very powerful Bunsen’s battery was required to 
melt tungsten, a very notable portion of the metal became 
oxidated and burned with a bluish green flame resembling zine 
under similar circumstances. It melts similarly and very 
quickly in a jet of oxygen and hydrogen; but still the greater 
portion of the metal oxidates and disappears in fumes of tungstic 
acid. The density of this melted metal is 17°2. Experiments 
were made to manufacture it in a similar manner to platinum ; 
but even the most skilled workers in platinum failed in attempt- 
ing it. Oxygen, dry or moist, at the ordinary temperature, does 
not affect it, even after being in contact with it eight months ; 
but at a temperature of redness it burns and yields tungstic acid 
free from the lower oxides; in air the heat ought to be stronger, 
but the result is the same. Sulphur ina state of fusion does 
not exert a rapid action upon it. At ordinary temperatures it 
does not burn in dry chlorine gas, but at 250 to 300 degress 
Fah., if air and moisture are carefully excluded from the 
apparatus, it forms chloride of tungsten T'n Cls ; if there remain 
a little oxygen or vapour of water it is the red oxichloride 
Tn Cl O, or the yellow oxichloride Tn Cl Os, or perhaps tungstic 
acid Tn O3 which is formed. The reaction of these two bodies 
is accompanied by a very quick flash of light, and a powerful ex- 
plosion takes place if a considerable quantity of the material is 
acted upon at once. 

Bromine produces, under identical circumstances, correspond- 
ing bodies. 

Iodine combines still with tungsten, but the action is so weak 
that it is necessary to have recourse to vessels susceptible of 
being heated to high temperatures: the iodine compounds are 
only produced in small quantities. Carbon unites with tungsten 
with great facility. ‘The presence of carbon was determined in 
a few grains of the metal that had been melted in charcoal ; it 
causes the metal to become brittle. Boiling water, distilled 
water, or ordinary water, do not attack it even at the end of 
many months; all that can be remarked is, that the metal is 
slightly tarnished at the surface, but there are no traces of the 
blue oxide formed. With dilute sclutions of the alkalies, the 
metal, instead of tarnishing, remains quite bright; but in time 
there is observed a small quantity of tungsten in solution. This 
action, so slow under these conditions, becomes rapid enough if 
a concentrated and boiling solution of potash be employed. 
Nitric acid heated changes this metal into tungstic acid; this 
action is not terminated until after some days, whilst it is accom- 
plished immediately with aqua-regia. Sulphuric and hydro- 
chlorie acids attack it but slowly ; nevertheless it is attacked, 
fur the blue colour of the liquid soon becomes manifest. The 
vapour of sulphide of carbou attacks tungsten feebly, and gives 
rise toa black powder, which is bisulphide of tungsten TuS2. 
Besides this besulphide, there is a tersulphide, TuSs, obtained by 
reacting upon tungstic acid with hydro-sulphide of ammonia. 
Tungstic acid, the compound with oxygen corresponding with 
this sulphide, forms, with bases, a vast number of salts, which 
are described at considerable length by the author. 





METROPOLITAN ASSOCIATION OF MEDICAL OFFICERS 
OF HEALTH. 
TRADE NUISANCES COMMITTEE. 

REPORT ON THE NUISANCES ARISING FROM GASWORKS, 
Towarbs the close of last year the nuisances arising from gas 
works were brought somewhat prominently under public notice. 
The committee of the association appointed to inquire into 
trade nuisances consequently came to the determination of com- 
mencing its investigations at this subject. Since the middle of 
October the works of each of the metropolitan companies have 
been visited by invitation from their managers. The committee 
desires to record its sense of the polite attention which in every 
instance it received from the officers of the several establish- 
ments, who took great pains to explain the process, and who 
pointed out to the committee with the utmost candour every 
peculiarity in the works. 

The following outline of the process of gas making appears 
necessary to render intelligible to the members of the association 
the nuisances it may occasion. It may be conveniently described 
under the heads of—1. Distillation, 2, Condensation of impuri- 
ties, 3. Purification. 

The distillation of the coal is effected in retorts of clay or iron 
variously set, but always arranged in blocks, and so that the 
heated air from the furnaces passes over and around them, 
raising them to a bright red heat. Clay retorts are mostly pre- 
ferred to those of iron. The retorts are elongated and cylindri- 
cal, oval or D-shaped, the advantage supposed to be derived from 
the two latter forms being the more rapid accomplishment of 
the distillation, by the diffusion of the coal over a larger surface. 
The most important difference in the retorts, however, lies in 
their length and openings. In some works short retorts, closed 
at the further extremity, are used; in others they are of twice 
the length, pass completely through the block, and are open at 
both extremities. Economy in building and fuel are the objects 
attained by the latter arrangement. The length of the single 
retorts is about eight feet, that of the continuous retorts about 
eighteen or twenty feet; the diameter of both is about fifteen 
or sixteen inches, the oval retorts being a few inches wider 
in their longest diameter. With scarcely an exception, these 
blocks are situated in a retort-house, the roof of which is 
at aconsiderable height above them. In every instance there 
are free openings to the atmosphere at the roof. The fuel 
employed in the furnaces is coke. In two establishments 
the committee found that a portion of the tar was also 
burned, being supplied in a small constant stream, with sufi- 
cient air to ensure its combustion. The flues from the fur- 
naces communicate with a tall chimney, from which but little 
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smoke was in any instance observed to issue. The charging of 
the retorts is effected by the aid of a long scoop, which, being 
heaped up with coal along its whole length, is raised by three or 
four men, run into the retort, overturned, and withdrawn. The 
coal thus left in the retort is then, in some instances, distributed 
over its lower surface by means of a kind of rake. A single 
scoopful, or a scoopful and a few shovelsful in addition, suffice to 
charge the single retorts. The continuous retorts are charged 
simultaneously at the two extremities. Where the retorts are of 
large diameter, two charges are introduced at each end, several se- 
conds elapsing between the charges, occupied in refilling the scoop. 
In this case the charging occupies from sixty seconds to two mi- 
nutes. Wherea single scoopful suffices, a very few seconds accom- 
plish the work. A cover or mouthpiece is then adapted to the ex- 
tremities of the retorts, some luting being interposed, and the 
cover is fixed by a clamp and screw. The distillation is con- 
tinued for five or six hours, and at the end of this period the 
covers are removed, and the coke raked out, and immediately 
quenched by throwing water upon it. It is ultimately con- 
veyed toa heapin the yard. The luting is usually made with 
refuse lime from the purifiers. In only one instance did it 
appear that fresh lime was used for the purpose. At the 
Chartered Company’s works in the Horseferry-road, Bog- 
head coke is ground, and mixed with clay and soap ashes, to 
form a luting. The perfection of the luting is of less import- 
ance now, in consequence of the universal use of an exhausting 
engine, which reduces the pressure of the gas generated within 
the retort to about half aninch. The gas passes from the retort 
through the liquid in the hydraulic main to the condenser. 

For the condensation of the impurities, the gas is sent through 
aseries of tubes, mostly arranged vertically in the form of 
syphons, and exposed to the air. In these the gas becomes 
cooled, and deposits ammoniacal liquor and tar, which are col- 
lected below, and run off into underground tanks, where they 
separate, the tar below the ammoniacal liquor above. These are 
pumped into covered barges, and thus conveyed from the 
premises. In some works, however, as already stated, a portion 
of the tar is burned, and in some, as at the London Gasworks, 
and at the Surrey Consumers in Rotherhithe, the ammoniacal 
liquor is converted into sulphate of ammonia. In some works 
the cooling and condensation are assisted by a stream of water 
over the outside of the tubes. In the South Metropolitan Works 
the condensing tubes are arranged horizontally in a tank of 
water. The condensers at the Phenix Works (Vauxhall) are 
constructed with an inner tube containing water. From the 
condenser the gas usually passes to the exhauster, but in some 
works, as at the City Gasworks and the Ratcliff, it passes to the 
exhauster before condensation. 

The object of purification is the separation of those impurities 
which have escaped condensation. They consist mainly of a 
little tarry matter, ammonia, carbonic acid, and sulphuretted 
hydrogen. The means employed vary in different works. The 
following are those which the committee has seen in operation at 
the works it has visited. In each instance they are named in 
the order in which the gas passes to them. 

1. Cream of lime, dry hydrate of lime, oxide of iron. 

2. Dry scrubbers, containing brick bats, &c., and “gypsum 
material :” oxide of iron, dry hydrate of lime. 

3. Dilute sulphuric acid or acid solution of sulphate of 
ammonia, cream of lime, dry hydrate of lime, oxide of iron. 

4. A dry scrubber, containing coke; solution of muriate of 
Manganese; dry hydrate of lime ; oxide of iron. 

5. Water; oxide of iron; dry hydrate of lime. 

6. Solution of muriate of manganese; creain of lime. 

7. Oxide of iron (Laming’s) ; a scrubber containing coke, over 
which water trickles, 

8. Oxide of iron (Hill's); dry hydrate of lime; a scrubber 
containing coke, into which a jet of steam is thrown. 

9. Dry hydrate of lime; oxide of iron. 

10. A scrubber containing crocks, over which water trickles ; 
water; cream of lime. 

11. Scrubber containing coke and tan; scrubber of wet coke ; 
oxide of iron ; dry hydrate of lime. 

It is unnecessary for us to discuss the relative merits of these 
several methods of purification. We shall content ourselves 
with pointing out the mode in which some of them are applied, 
and the effect they produce upon the gas. 

a. The water, and the scrubbers, dry and wet, ensure the 
more complete condensation of the matters, and partially 
remove carbonic acid, sulphuretted hydrogen, and ammonia. 
The liquor which proceeds from them is permitted to mix with 
that furnished by the condensers. 

b. Dilute sulphuric acid, or acid sulphate of ammonia, sepa- 
rates ammonia and tarry matters. At the Surrey Consumers’ 
Works the liquid when saturated is pumped into a settling tank, 
where the tar is deposited. The solution is evaporated and crys- 
tallised upon the premises. The vats for evaporation are heated 
by steam. 

¢. Muriate of manganese. The strength of the solution is 
about 4 or 6 lb. of the muriate to a gallon of water, or 2S’ to 
30° of Twaddle’s hygrometer (sp. gr. 1145 to 1150.) The solu- 
tion is placed in a box provided with a central diaphragm or 
plate, not reaching to the circumference of the box. The gas is 
introduced by a central tube below the plate, and is thus com- 
pelled to traverse some distance in contact with the solution, 
bubbling up round the edge of the plate so as to reach the upper 
and vacant part of the box, where it passes out. Two or three 
such purifiers are used. It goes first to the purifier which has 
been longest in use, and last to the solution most recently intro- 
duced. This process separates ammonia, converting it into 
hydrochlorate, which is run off under cover to barges for con- 
veyance away. It was stated at the Great Central Works that 
from one-fourth to one-fifth of the sulphuretted hydrogen is also 
thus removed. 

d. “Gypsum material ;” sulphate of lime. This salt acts 
upon the gas by a double decomposition; the lime combines 
with carbonic acid, while its sulphuric acid unites with the 
ammonia, Laming’s oxide of iron, prepared by precipitation of 
the sulphate of iron by lime, necessarily contains this salt, and 
acts in a similar manner upon the gas. In the Chartered Gas- 
works it is the means relied upon for separation of ammonia. 

¢. Oxide of iron. The preparation used varies at different 
works. An oxide prepared by precipitation (as Laming’s pre- 
viously referred to) is mostly in use. At the Western Gasworks 
the oxide is prepared on the premises, by adding some of the 
ammoniacal liquor to crude green copperas. The oxide is usually 
mixed with sawdust, with a view to extension of surface and to 
porosity. It is introduced upon four or five metal screens into 
air-tight boxes. Where, as at the Chartered Gasworks, the oxide 
is mainly relied upon for the purification, the gas is made to 
traverse three such boxes. Where other means are added, 
one oxide purifier is commonly considered sufficient ; and in 
some works, where the use of dry lime is conjoined, the upper 
screens contain dry lime, and the lower, through which the gas 

first passes, oxide of iron, both being in the same purifier. The 
effect of the oxide is to separate sulphuretted hydrogen, a black 
sulphuret of iron being formed. The oxide is changed at 


intervals, varying in different works from thirty-six hours to ten 
days. When removed from the purifiers it is “revivified” by 
exposure to the action of the air, the oxygen of which decom- 
poses the sulphuret, throws down the sulphur, and reconverts 
the iron into peroxide. It isthen damped, and again used. The 
duration of the exposure nec for revivification varies, with 
the age of the oxide and the length of time it has been in the 
purifier, from twenty-four hours to fourteen days. It resumes 
each time its red colour. The age of revivification is capable 
of very frequent repetition. The same oxide may thus be in 
use for many months; in fact until the sulphur precipitated 
accumulates in such quantity as to prevent the revivification of 
the oxide. Dr. R. D. Thomson has found the sulphur reach 
45 per cent. 

f. Cream of lime; “wet lime.” The apparatus used for this : 
mode of purification mostly resembles that described when the 
muriate of manganese was mentioned. In the Phenix Works 
(Vauxhall),—a model of the wet lime process,—the gas is made, 
by an arrangement of plates and bells within the purifier, to 
bubble three times through the wet lime contained in one 
purifier ; the lime being prevented from settling by agitation 
effected by machinery. When the cream of lime is saturated 
(viz., about once in twenty-four hours,) it is usually ren off into 
pits, where the lime may settle; the plastery matter which 
deposits being used for luting, sometimes alone, sometimes when 
mixed, for the sake of an improved consistency, with refuse dry 
lime. The cream of lime separates carbonic acid, sulphuretted 
hydrogen, and ammonia. 

g. The “ dry lime,” or hydrate of lime, is exposed on screens 
in a box to the action of the gas, in the same manner as the 
oxide of iron. It serves to remove carbonic acid, sulphur, and 
cyanogen compounds; and, when other effectual means of 
separating ammonia have not preceded, becomes strongly charged 
with ammonia. When removed from the purifiers (usually every 
four or five days) it is commonly placed in a heap in the yard, 
and used for luting. 

There are various sources from which annoyance to a 
neighbourhood may arise in carrying on the manufacture of gas. 
Against some of them the committee considers that remedies 
might readily be suggested 

1. Smoke.—It has been remarked above that the amount of 
smoke from the furnaces is usually very insignificant. That 
which is here referred to proceeds from the openings at the roof 
of the retort-house, and at certain periods beclouds the atmo- 
sphere to some distance about them. The periods at which this 
nuisance is at its height are when the retorts are being charged, 
or the coke withdrawn. The evolution of smoke was noticed by 
the committee to be less during the charging of the single than 
of the continuous retorts, The former are charged usually by a 
single scoop, and the cover is adapted and the process thus com- 
pleted in a very few seconds, and before the coals can become 
sufficiently heated to part with much volatile matter. With the 
continuous retorts, on the other hand, not only is there a delay 


In this process the temperature sometimes rises so high as to 
cause ignition. 

5. Refuse of the wet lime purifiers—When the cream of lime 
from the purifiers is stored in pits dug in the earth, or in tanks 
open to the atmosphere, the effluvia are most offensive, and 
commonly extend to a great distance around the works. The 
carbonic acid of the atmosphere also, acting upon the matter it 
contains, increases the evolution both of sulphuretted hydrogen 
and ammonia; and, no doubt, when proper tanks are not con- 
structed, the soil in the neighbourhood also becomes contami- 
nated. A partial remedy for this nuisance is obviously the 
use of water-tight covered tanks for the reception of the refuse. 
At the Phenix Works (Vauxhall) and the London, the nuisance 
is completely remedied: and the method is deserving of 
imitation by all those companies which prefer the purification 
by wet lime. The refuse is received into a close chamber, and 
the hot air from the furnaces is made to pass beneath it, and 
then to play over the surface of the refuse in its passage to the 
chimney ; in this way all the volatile matters are removed, and 
the refuse brought to a plastery consistence adapted for lating 


urposes. 

6. Refuse from the dry lime purifiers.—The effluvia from a dry 
lime purifier, when opened, in those instances where no means of 
separating ammonia, sulphuretted hydrogen, and other noxious 
products, are previously employed, are most offensive and over- 
powering, The mere opening and emptying of the purifiers may 
thus contaminate the atmosphere to a great distance around the 
works, The committee is of opinion that the dry lime purifica- 
tion should never be allowed unless some effectual means of pre- 
viously removing these compounds be in operation. At the 
Equitable Works (Pimlico) the dry lime from the purifiers pos- 
sessed but little ammoniacal or offensive odour. When charged 
with offensive products it should not be exposed to the atmo- 
sphere, but conveyed from the works in covered receptacles. At 
the Western Gasworks (Kensal Green), where only camnel gas is 
made, the dry lime is distributed in the purifier into three com- 
partments ; the gas being sent first to that compartment which 
contains the lime that has been longest in use. It was stated by 
the foreman who accompanied the committee over the works 
that the carbonic acid of the impure gas decomposes the sul- 
phuret of calcium in this compartment, removing its offensive 
odour. The committee had no opportunity of satisfying itself 
upon this point. 

7. The employment of the crude gas-tar for coating the gas- 
holders and iron work was in some instances an obvious source 
of offensive odour. The committee feels that something should 
be done to remedy this evil, and that an attempt should be 
made to discover some equally effectual preservative for the iron 
which shall not possess similiar disadvantages. 

Signed by the committee, 

Epwarp BattarD, M.D. (Chairman.) 
C. J. B, Auprs, M.D. 
Joun 8S. Bristows, M.D. 





arising from the double charging at each end, but if one cover 
be adapted only a few seconds before the other, a quantity of | 
smoke commonly issues from the open extremity, and in the 
case of cannel gas a blast of ignited gas has been seen by the | 
committee to extend to the distance of several feet from the | 
open mouth. The committee suggests that much of this might 
be avoided if two scoops at each end were used instead of one, 
both being readily filled before the charging commenced, the 
mouth-pieces being immediately and simultaneously adapted. 
The withdrawal of the coke should be effected as quickly as pos- 
sible, and no time should be lost in quenching it with water. 
But under the best arrangements a great deal of smoke is neces- 
sarily given off, which, with the steam produced by the quench- 
ing, should be prevented from becoming a nuisance, Probably 
a reinedy might be found in the closure of the ordinary openings 
at the roof, and in place of them forming one or more communi- 
cations, at the upper part of the retort-house, with the chimney 
or tall shaft which carries off the heated air and smoke from the 
furnaces. Should there be objections to this plan, doubtless 
gas-engineers would readily discover an effectual means of over- 
coming its difficulties. 

2. The use of the refuse lime from the purifiers in luting the 
mouth-pieces is another very obvious source of nuisance in 
most of the retort-houses. As the refuse lime contains sulphur 
and other noxious compounds, it gives off, when heated, very 
disagreeable and probably pernicious yapours. The committee 
are of opinion that this practice should be discontinued, and that 
fresh lime, the coke ash luting formerly mentioned as in use at 
the Chartered Works, or some other equally unobjectionable 
material, should be employed. 

3. Ammoniacal liquor and tar.—In some works where the 
pits were uncovered an offensive odour was observed to proceed 
from this source. The proper remedy is that adopted in the 
majority, viz., to cover the pits, and to convey these products of 
condensation without exposure to the barges which are to carry 
them away. 

4, Revivification of the oxide of iron.—The offensiveness of 
this process depends upon the evolution of ammonia, which is 
favoured by a rise in temperature which the oxide undergoes 
during the process. The committee observed that this nuisance 
is less in those works where effectual means of removing am- 
monia are employed prior to the passage of the gas to the oxide 
purifiers. Something also seems to depend upon the frequency 
with which the oxide is revivified. The oxide prepared by lime 
and sulphate of iron on removal from the purifiers contains also 
sulphate of ammonia and carbonate of lime, the reaction of which 
upon one another at the elevated temperature that accompanies 
the revivification produces further ammoniacal fumes with the 
re-formation of sulphate of lime. The separation of ammonia 
then from the gas by Laming’s oxide can only be effected at the 
expense of contaminating the atmosphere, and the production 
of nuisance, unless some precautionary measures be conjoined. 
These measures may consist partly in the careful removal of 
ammonia from the gas by sulphate of lime, muriate of man- 
ganese, &c, prior to its being submitted to the action of the 
oxide of iron. Mr. Evans, of the Chartered Gasworks (Horse- 
ferry-road), however, expressed an opinion to the committee that 
the presence of ammonia in moderate quantity in the gas supplied 
was rather an advantage than the contrary to the consumer, 
asserting that it had the effect of neutralising the sulphurous acid 
formed during the combustion of the bisulphuret of carbon which 
the gas always contains. The presence of ammonia in the gas 
is also held by some gas-engineers to prevent the deposit of 





naphthaline in the smaller supply pipes. Other means of ob- 
viating the nuisance are the revivification of the oxide at shorter 
intervals than those adopted at some works, and the interception | 
of the vapour that is given off. An arrangement for the latter 
object may be seen in operation at the Equitable Works (Pimlico), 
and at the Chartered (Horseferry-road). The oxide is placed 
in an open chamber, having a perforated iron floor, and air is 
drawn downwards through it; the air thus charged with 
ammoniacal vapour is carried into a chimney, and discharged at 
such a height as to obviate offence to the neighbourhood, or 





the ammonia it contains is condensed for commercial purposes. | 


J. Cnatuice, M.D. 

Conway Evans, M.B. 

Sertimus Grppon, M.D. 

T. Hivurer, M.D. 

Joun Lrppie. 

Rost. D. THomson, M.D. 

J. W. Trirz, M D. 

W. T. Iutrr, M.D. (Secretary to the Committee.) 
London, April 4th, 1857. 


PARLIAMENTARY INTELLIGENCE. 
HOUSE OF LORDS. 


THE WORKS IN ST. JAMES'S PARK. 
Tur Earl of Malmesbury inquired from Government what was the object and 
what would be the expense of the works now going on in St. James's Park ; 
also, whether Sir B, Hall had received the permission of Parliament to incur 
the necessary expenses, 

Earl Granville said that complaints had been made to the Government of 
the state of the water in St. James's Park, and it was therefore necessary to 
take measures to abate the nuisance. Hence, the water had been drained, 
and steps taken to procure supplies of pure water, The estimates had not 
been submitted to Parliament, because the works had been necessarily com- 
menced at a time when Parliament was not sitting. With regard to the 
expense of the alterations, he stated that they would be completed for less 
than £11,500, a sum not too large when it was considered that it was in- 
tended to promote the health and enjoyment of the inhabitants of the 
metropolis. 

After some observations from the Earl of Hardwick, the Earl of Ellenborough, 
and Lord Monteagle, upon the irregularity of sums yoted for one purpose by 
the House of Commons being applied to another, and the inefficiency of the 
present system of audit, the subject dropped. 


NEW GOVERNMENT OFFICES. 

The Duke of Somerset alluded to the designs now being exhibited by the 
commission on the designs for public offices, and asserted that they would, if 
carried out, cost between £25,000,000 and 26,000,000, of which the land alone 
would cost £1,500,000. He inquired what steps were being adapted to pro- 
tect the public against being drawn into the enormous expenditure. 

Earl Granyille stated that a select committee had reported upon the neces- 
sity of concentrating all the public offices, but that the Government were not 
at present committed to any particular design, The designs had bee.. sub. 
mitted to competition, and were now being exhibited, and the plans were 
now the property of the public. If Parliament decided upon the execution 
of the works, of course care would be taken to protect the public in the mat- 
ter of expenditure. 

The Earl of Eilenborough asked whether it was absolutely necessary to pro 
ceed with the proposed works at all, adding that they would absorb the whole 
of the property tax of 7d, in the pound for a whole year. He suggested that 
St. James's Palace should be appropriated for public offices, and more espe- 
cially for the Foreign Office. Why should not Mariborough House be devoted 
to public offices, for it was quite unfit for the residence of the Prince of Wales 
without an expenditure of £100,000? Economy must be practised in these 
matters, and if the House of Commons did not attend to their duty in this 
respect the House of Lords must, At least let the public know that they had 
one House of Parliament which would look after the financial interests of the 
country. 

After a few observations from the Earl of Malmesbury, Earl Granville, Earl 
of Hard wick, and Lord Campbell, who complained of the want of accommoda- 
tion in the courts of justice, the subject dropped. 








THE COTTON SUPPLY AND INDIAN RIVER 
NAVIGATION, 


Tur resolutions which formed the basis of the memorial from 
the Manchester Chamber of Commerce to Lord Palmerston 
upon this subject have been published. The memorial 
draws attention to Mr. Bourne's expedient to obviate the 
impediment to Indian river navigation, “whereby the cargo, 
instead of being placed in the steamer herself, which would sink 
her too deeply in the water, is placed ina succession of shallow 
barges properly attached to the steamer, whereby alarge carrying 
capacity is reconciled with a shallow draught. That Mr, Bourne's 
proposal has been submitted to the most eminent engineers of 
this country, and to a number of the most distinguished Indian 
officers, who have all testified to the great advantages which the 
introduction of it into India would afford ; that his arrangements 
have been tested practically with satisfactory results ; and that, 
as far back as 1849, your memorialists in common with other 
commercial bodies throughout the kingdom, add _ 
memorial to the directors of the East India Company, urging 
upon them the great public importance of so far encouraging 
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Mr. Bourne’s proposals as to enable them to be practically 
carried out.” 
Chamber of Commerce and Manufactures, 
Manchester, April 30, 1857. 

My Lord,—tI place in your lordship’s hands a memorial from the 
directors of this chamber, praying for your lordship’s intercession on a 
subject which, they fear, has encountered, and is still experiencing, an 
apathy which is injurious to the interests both of India and this country. 
Your lordship will believe that, in advocating Mr. Bourne's scheme for 
river navigation in India, the memorialists have no other object in view 
than the public good; but they see in it so strong a probability of real 
usefulness, that they do not hesitate in invoking your lordship’s aid as the 
first minister of the crown.—1 have the honour to be, &c., 

Tuomas Baz.ey, President. 
(Reply.) 
Downing-street, May, 2, 1857. 

Lord Palmerston presents his compliments to Mr. Bazley, and begs to 
acknowledge the receipt of his letter, dated the 30th ult., and of the 
accompanying memorial of the directors of the Chamber of Commerce 
and Manufactures at Manchester. 

Lord Palmerston begs to assure the directors that the subject referred 
to in their memorial shall receive due consideration from her Majesty's 
Government. 





THE PATENT JOURNAL, 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

412, THomMas 1URNER, Grosvenor-street, Commercial-road East, and Henry 
Boveys, George-street, Commercial-road Kast, ‘ Improvements in appa- 
ratus for steering ships and vessels, and in apparatus for communicating 
or signalling between the deck and engine room of steam vessels.”— 
Petition recorded 12th February, 1857. 

744. CHARLES AskEW and JouN Askew, Charles-street, Hampstead-road, 
and HENkY Myxrs, Upper Charlotte-street, London, * Improvements in 
hydranlic and refrigerating apparatus for the purpose of raising sunken 
vessels, anchurs, and all other submerged bodies, with li 
certain apparatus used for the same purposes.”—/eliion recorded 1ith 
March, 1857. 

780. Epwarp Grirrer, Winchester-wharf, Bankside, Southwark, ‘The 
treatment of the fruit or vegetable ‘algorabas,’ and in the application of 
the same as food for cattle,”—/etition recorded 20th Marek, 1857, 

830. GkonGk DovGiass Karty and Joun WinLiAM Epmonps, Camberwell, 
Surrey, “‘ A method of producing glass designs, figures, and patterns.”— 
Petition recorded 25th March, 1857. : | 

966. Cuan Les Goopyear, Leicester-square, London, “ Improvements in the 
Manutacture of waterproof boots and shoes applicable also in part to 
boots aud shoes of other kinds, and to other outer coverings for the feet.” | 
— Petition recorded 6th april, 1857, 

1962, Konext KNowLes, Manchester, ‘Certain improvements in power 
looms for weaving.” 

1064. Louis Banxert, New-street, Bishopsgate, London, ‘‘ Improvements 
in the making and cutting out of garments.” 

1066. CHARLES GoovyeaRr, junior, Leicester-square, London, “ An im- 
proved manufacture of paper knife.” 

1008. Jamks Payse, Kirkcudbright, ‘ Improvements in seythes.” 

1070, JACOB SarKAN, Wel'close-square, London, “ Improvements in locking 
or fastening combinations of drawers in chests, tables, nests, or other- | 
Wise.” —J/'etitions recorded bth April, 1857. 

1072. Joun Suppery and ALFRED WILLIAM LINSELL, Halstead, Essex, ‘ An 
improved gas regulator ” 

1074. Tuomas aud Fae eeick SvapeN, Oldham, Lancashire, ‘ Improve- 
ments in sewing machines.” 

1076. WitLiam Weitp, Manchester, “ Improved arrangements for printing, 
dyeing, colouring or straiuing, and otherwise preparing yarns or threads 
for varions manufacturing purposes.” 

1080, JAMES Wakeunton, Addit m, near Otley, Yorkshire, ‘‘ Improve- 
ments in preparing a d combing wool and other fibres.” 

1052. JAMES WakBUKTON, Addingham, near Otley, Yorkshire, ‘ Improve- 
ments in carding machiner: 

1084. James Wanrnunron, Addingham, near Otley, Yorkshire, «*Improve- 
ments in preparing and combing wool and other fibres.” —Petitions record 
16th April, 1857. 

1048. EDWAKD OLDFIELD, Adelphi Iron Works, Salford, Lancashire, ‘ Im- 
provements in seif-acting mules for spinning and doubling.”—Vartly a 
communication, 

1000, Jean Mani Leontpas Caintaup, Marshgate-lane, Stratford, Essex, 
“Improvements in remoying the fur from the skins of rabbits, and in 
preparing rabbit, calf, and other skins for tanning.”—/etitious recorded 
With april, 1857. 

1092. Joun Situ, Kidderminster, Worcestershire, “ Improvements in the 
manufacture of carpets.” 

1094. Tuomas Hanis, Shiffnal, Shropshire, ‘ Certain improvement in the 
mode of constructing and applying horseshoes,” 

1096, Davip HUNTER Braxvon, Bedford-row, London, “ Improvements in 
fastenings for shutters, windows, doors, &¢."”—A communication, 

11.0 Gustav Jauy, Bedford-row, London, “ lmprovements in revolver 
fire-arms.” 

lloz. Cuarves Ricttarp Barnes, New York, United States, ‘ Improve- 
ments in means for hulling and cleaning rice, and other grains having a 
hull or husk.”"—VPetitions recorded 18th Apri, 1867. 

1106, Ricuany Forv Svunexs, Birmingham, “ A new or improved manu- 
fucture of metallie pens.” 

1110. Roperr Tinpat, junior, Fraserburgh, Aberdeen, “ Improvements in 
harpoon guns and ammunition.” 

1112, Joun Unprrwoop, Gloucester-road, London, “ An improved method 
of printing, and of preparing materials employed therein.” 

11M. Wittiam Epwakp New? Chancery-lane, London, ‘ Certain im- 
provenicits in meters for measuring the flow of gas, water, or other 
fluids.” —A communication.— Petitions recorded 20th April, 1857. 

Henry Wiwsaun, Aldermaston, Berkshire, “Improvements in pug 
mills.” ; 

1118, WiLL1AM Carenton, Manchester, and Petrr Foxcrort, Pendleton, | 
Lancashire, “ Improvements in machinery or apparatus for preparing 
cotton, wool, or other tibrous substances to be spun.” 

1120, Witiiam Gossage, Widnes, Lancashire, ‘* Improvements in the 
manufacture of certain kinds of soap.” 

1122, Epwin Maarten, Pratts-row, Phipps-bridge, Mitcham, Surrey, ** Im- 
provements in apparatus for regulating the pressure and supply ‘of gas.” 

1124. Henny Smakt, Queen’s-terrace, Bayswater, “ Improvements in 
organs,” — Petitions recorder st Apri, 1857. 

112s, THOMAS Burron, Padiham, and Simeon Lorp, Burnley, Lancashire, 
**An improved self-acting steam-pipe regulator, which is also applicable 
to drying cylinders, and other similar purposes.” 

1ly9. James Hagin aud Joun Liaurroot, Manchester, “ An improved 
compound and improvements in the method of applying the same for the 
purpose of stiffening fibrous or textile materials, the sume being appli- 
cable to the fixing of colouring matters or pigments.” 

1130. WitLiaAM WiitaMs, Liverpool, ** An improved propeller for propel- 
ling ships, boats, and other vessels.” 

1182. WiutiaM KeNpALL, Blawith, Ulverstone, Lancashire, “ Improvements 
in the manufacture of boxes aud similar articles, aud in the machinery or 
apparatus to be employed therein ” 

1184. Robert Taytor, Ricard Worswick, and Joun Lovart, Ipswich, 
Suffolk, ** Improvements in railway chairs, and in the mode of securing 
the ends of rails therein.” 

1136, Richard Boxa.t GRANTHAM, Great Scotland-yard, London, and Jou 
—- and Hsxky Suarp, Liverpool, ‘ lmprovements in graving 
aocks, 

1133. WILLIAM Rorertson, Manchester, ‘Certain improvements in ma- 
chines for preparing to be spun cotton and other fibrous materials.”— 
Petitions recorded 2ud April, 1857, 

1144. Janes Mokison, Paisley, Renfrewshire, ‘ Improvements in portable 
shower and sponge baths.’ 

1146, GrorGk Scakr and James PoLLaRD, Burnley, Lancashire, “ Certain 
Improvements in power looms for weaving.” 

148, Joun Gaunerr, Wells-street, Oxford-street, London, ** Improvements 
in the construction of corsets.” 

1150. Rupotru Boomer, Thavies-inn, Holborn, London, “ Improvements in 
safety valves for steam boilers,”—A communication. 

162, ALBBRT Demeriy Bisnor, Woolwich, * An improvement in the con- 
struction of witdiasses,” 

1154. ALEXANDER LA P 
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raz, Gloucester-place, Portman-square, and 
JOsSErnINR M King-street, Portman-square, London, * lmprove- 
ments in preparing paints and varnishes.”—A communication from 
Messrs. Carpentras and Mazel, Paris.—/ctitions recorded April, 1857. 

1158. Robert Fow.er Swirr and Ricnard Swirr, Wenlock-road, City-road, 
and Joun Coxmes, Balmes-road, Hackney, * Improved machinery for 
washing, wringing, and mangling clothes or fabrics.” 

1160. WiLLiAM CLark, Chancery-lane, London, ‘* Improvements in ma- 
chinery or apparatus for embroidering.”— A communication. 

1162. Tuomas CHappock, Tachbrook-street, Pimlico, ‘Certain improve- 
ments in the steam engine and the steam boiler.”—Petitions recorded 24h 
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Apri, 1857. 
if buildings, Chancery-lane, London, 


» Cakes Cowrer, Southampt 


“Improvements in electro-plating and depositing metals.”— A communi- 
cation from Hyppolite Landois and Léon Daniel, Paris. 

1182, WittiaM THomMpson and Hamivton Woops, Spring Gardens Engine 
Works, Newcastle-on-Tyne, ‘‘Improvements in lowering weights by 
means of cranes, Winches, or similar apparatus.” 

1184. Prrer AxmanD le Comte de FoNTAINEMOF 
London, “ Improvements in obtaining motive power.” 
tion. 

1186. ALFRED Eppixeron, Springfield, near Chelmsford, Essex, “ Improve- 
ments in machinery for ploughing, tilling, and draining land.” 

1188. Witn1am Leveswey, Sheffield, Yorkshire, ‘‘ Improvements in manu- 
facturing the blanks of forks, scissors, cutlery, chisels, and other tools, 
which improvements are applicable to the manufacture of springs for 
pocket knives, and other like articles, now prepared by the forging pro- 
cess.” — Petitions recorded 27th April, 1857. 

1203. Joun AITKEN, Essex-street, Islington, London, “An improvement in 
furnaces for meltiag the materials of glass, iron, and other metals, and for 
builing water and other substances.” 

1205. Witutam Josepn Curtis, Crown-court, Old Broad-street, London, 
“Improvements in apparatus to facilitate passengers ascending to and 
descending from the roofs of omnibuses.” 

1207. Francois MeNuster, Rue de |’Echiquier, Paris, *‘ An improved 
bee-hive.” 

1209 Grorce BarTHoLomew, Linlithgow, ‘‘ Improvements in tanners’ and 
curriers’ knives.”- Petitions recorded 29th Apri, 1857. 

1215. Barnard Barcrort, Radcliffe Hall, near Manchester, ‘‘ Improve- 
ments in dyeing and printing.” P 

1217. Joun McDoweLt, Walkinshaw Foundry, Johnstone, Renfrewshire, 
“Improvements in steam hammers.” 

1219. Wittiam Epwarp Newton, Chancery-lane, London, “Improved 
machiuery for moulding and pressing bricks.”— A communication, 

1221. Gro: PowERS, Wellclose-square, London, “An improved scuttle 
for ship : 
1223. Samue. Ropert Lewis, Catherine-street, London, ‘ Improvements in 

trowsers.”” 








v, South-street, Finsbury, 
—A communica- 





1225. Joun CoLuins, Birmingham, “Improvements in furnaces and “flues, 
and in kilns and drying chambers.”— #¢itions recorded 30th «i pril, 1857. 

1227, Joun AVERY, Essex-street, Strand, London, ‘‘ An improved washing 
or fulling machine.”—A communication fiom Jean Louis Boucher. 

1229, KpwarpD Hawkes, Birmingham, ‘‘ New or improved machinery for 
the manufacture of pipes for smoking.” 

1231. Joun Hexry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in a} paratus for preventing collisions at sea.”—A communication from 
Messieurs Tréve and Felix Pitel, Brest, France. 

3. Ricuanp LEAKE and Mattnew Sykes, Barnsley, Yorkshire, ‘‘Im- 

provements in consuming smoke and generating heat in furna 2s of steam 
engine or other boilers, also heating the feed water of the said boilers, 
therefore economising fuel to a great extent.”—Petitious recorded Ist suay, 
1857. 

1235. Epwarp Tucker, Belfast, ‘Improvements in the manufacture of 
starch.” 

1239. Cuar.es CuateL, Paris, “Improvements in the manufacture of 
blinds, screens, reflectors, and other articles of a similar nature.” 









| 1241. Josern Davy and WiLLiaM Bentiey, Bradford, Yorkshire, ** Certain 


improvements in looms for weaving fibrous substances.” 

1243. ADOLPHE LovIs CAUVILLE, Passage du Saumon, Paris, “ Improve- 
ments in the manufacture of shovs and boots.” 

1245. JouN MaRLAND, Lawrence, Massachusetts, United States, ‘‘ Improve- 
ments in cop tubes used in spinning.” 

1247. Joun Peter Booru, Cork, “ An improved manufacture of stuffing for 
beds, couches, cushions, and other seats.” 

1249. TERTIUS JOHN CooKE, Wolverhampton, “ Improvements in the manu- 
facture of knobs, roses, and eseutcheous used for doors, drawers, shutters, 


and other similar purposes.”—Petitious recorded 2ud May, 1857. 








Patents on which the Stamp Duty of £50 has been Paid, 
1058. Curistopuer NuGENt Nixon, Ramsgate.— Dated 12th May, 1854. 
1065. Moses PooLe, Avenue-road, Regent’s-park, London.—A communica- 
tion.- Dated 12th May, 1854. 

1109. James CoLey Marcu, Barnstaple.—Dated 18th May, 1854. 

1196. Henry DouL7on, High-street, Lambeth.—Dated 3vth May, 1854. 

1217. James Trmains Cuance, Glass Works, near Birmingham.—A commu- 
nication.—Dated Ist June, 1854. 

1099, Curistorner CatLow, Clitheroe, and Tuomas Comstive, Burnley, 
Lancashire.—Dated 17th May, 1854, 

1403. Ewing Huser, Mulhouse, France --Dated 26th June, 1854, 

1111. JouN Macuean, junior, and Tuomas FinLayson, Glasgow.—Dated 
18th May, 1854. 

1147. Louis Emits Durour, Paris,—Dated 23rd May, 1854. 








Notices to Proceed. 

63. Grorce Pare Coorer, Walworth, Surrey, ‘* Improveme ntsin the manu 
facture of shirt collars.”—/ etition recorded Sth vanuary, 1857. 

76. Joun Rock Day and Josern Lester Hivks, Birmingham, “ Improve- 
ments in constructing and attaching knobs and handles of drawers and 
doors, cupboard turns, and other like articles.” 

79. Jous Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the application of the electrotype or galvano plastic processes.”— A com- 
munication from Etienne Lenoir, Paris. 

82. Josren Ginns, Abingdon-street, Westminster, ‘‘ Improvements in 

extracting gold and silver from their matrices, aud from other substances 
or materials with which they are combined, mixed, or associated,” 

83. Joun Baostiaw and Jorn Paink Harris, Belstead, Suffolk, * Improved 
medicinal mixtures, adapted for curing diseases of cattle.”— Jet iteons re- 
corded 9th January, 1857. 

85. Louis JULIEN Bretuon, Tours, France, “‘ Improvements in machinery 
for manufacturing draining pipes, bricks, tiles, and all other similar 
plastic articles.” 

86. Davin Dunne Kyin, Albany-street, Regent’s-park, London, “‘ A method 
of retarding or stopping railway trains and carriages, applicable also to 
carriages Ou Common roads,” 

94. Wittiam Wart, Belfast, ‘Improvements in treating or preparing 
Indian corn and other grain and amylaceous vegetable substances, for 
fermentation and distillation.”— Petitions recorded LWth Janwary, 1857 

109. MicHakL PorrER, Manchester, ‘* The application of certain materials 
in the manufacture of healds for weaving.”—/'diticn recorded sth 
January, 1857. 

116. Joun Coors Happan, Cannon-row, Westminster, ‘‘ Improvemenis in 
smelting ores, and in roasting and extracting products therefrom.”—A 
communication. —Petition recorded Ith January, W857 

120. ALFRED Cnartrs Hopes, Cheapside, London, ‘‘ An improvement in 
locks and latches ” 

122. Groree PARKER and WiLt1AM MARTIN, Manchester, ‘Certain im- 
provements in machinery for opening, cleaning, and preparing cotton.” 

126. Francis Watkins, Summerfield Cottage, Birmingham-heath, Bir- 
mingham, ‘ Improvements in machinery for manufacturing bolts, spikes, 
and rivets.” 

128. Juivus Homan, Milk-street, Cheapside, London, “‘ Improved machinery 
for folding cloth into lengths.” 

31, Rogerr ADAMSON and Ricuarp Houiann, Preston, Lancashire, ‘1 
provements in looms for weaving.” — Petitions vecorded Lith January, 1857. 

144. PereR Waker, Warrington, Lancashire, ‘ Improvements in appa- 
ratus employed in distilling and in the manufacture of vinegar.” 

150. Joun ne. Tiverton, Devonshire, ‘‘ Improvementsin the fastenings of 
brooches and other articles of jewellery.”—/¢titious recorded 17th Januar 























1857. 

154. Joun Haswet1, Vienna, Austria, “ Improvements in the construction 
of railway carriages, which improvements are also applicable to locomo- 
tive steam engines.” — Petition recorded 19th January, 1357. 

162. Witu1am Epwarp Newton, Chancery-lane, London, ‘Certain im- 
provements in sewing machines.”—A communication, 

166. Victor Aveustin Kientzy, Paris, ‘* Lmprovements in machinery to be 
worked by steam or other power for clearing and ploughing land,” 

2. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 

in apparatus for the preservation of money, books, papers, and other pro- 
perty, in case of disaster to ships and other vessel A communication 
from John Thomas Garlick, New York, United States. —fetiions recorded 
26th Janvary, 1857. 

174. Joun Massy and Jawes Harorraves, junior, Burnley, Lancashire, 
** Certain improvements in machinery or apparatus employed in the pre- 
paration of cotton and other fibrous materials for spinning.” 

185. Henry Carer, Anchor-terrace, Southwark, ‘‘ Improvements in steam 
boilers."— Petitions recorded 21st Janvery, 1857. 

250. RicuarD ArcuipaALp Brooman, Fleet-street, London, *‘ An improved 

ive matting or fabric for sheltering plants, shrubs, and other 
productions, pits, frames and other similar structures, together 
achinery for manufacturing the same, and the mode of supporting 
it when in use.”"—A communication from Jules Guyot.—Petition recorded 




























y, 1857. 
Samurkt Moatacv, Cornhill, London, “ Improvements in packing 
Db IshT 





ses.”"— recorded 30 'y, 1857. 
Antoine Dectr and Francois ALEXANDRE DRAUvLt, Paris 
ments in the manufacture of bracelets."—etition recorded Oth February, 





*« Improve- 
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442, Axrcmipatp SMITH, Princes-street, London, “Improvements in ma- 
chinery for the manufacture of wire rope and other ropes.”—/elition 
recuriied 14th February, 1857. 

524. James Brown, Aldgate, London, ‘‘ A method or methods of preparing 
paper to enable it to receive an impression from an engraved block or 
plate, PR or other printing agent, while in a dry state.”—Petition 
recorded February, 1857. 





641. Witt1aM Murr, Glasgow, “ Improvements in generating steam for 
marine purposes.” —Petition recorded 5th March, 1857. 

744. CHARLES ASKEW and JoHN ASKEW, Charles-street, Hampstead-road, 
and Henry Myers, Upper Charlotte-street, London, ‘ Improvements in 
hydraulic and refrigerating apparatus for the purpose of raising sunken 
vessels, anchors, and all other submerged bodies, with light and other 
certain apparatus used for the same purposes.” 

753. WiLLIAM MacNavueut, Rochdale, Lancashire, ‘Certain improvements 

in engines worked by steam or other motive power, and in their gearing 
for connecting them with machinery, and in the means of lubricating 
such engines.”—Petitions recorded 17th March, 1857. 

795. GEorGE Perrott, Cork, ‘‘ Improvements in horse gearing.” 

806. Epmunp Hypg, Kingston-upon-Thames, Surrey, * Improvements in 
the mannfacture of fabrics from products of the husks of cocoa nuts.”— 
Petitions recorded 21st March, 1857. 

930. Aktuun Pacet, Loughborough, Leicestershire, “ Improvements in 
machinery or apparatus for the manufacture of looped fabrics and in the 
manner of constructing the same.”—/J/'etition recorded 3rd April, 1857. 

947. EMILE TesTELIN, Ghent, Belgium, ‘‘ A new system for the application 
of electricity as moving power.” 

954. WILLIAM PERKS, junior, Birmingham, “A new or improved manufac- 
ture of crown and sheet glass.”— Petitions recorded 4th Apvil, 1857. 

960. CnarLes Burret, Thetford, “Improvements in portable steam 
engines, suitable for agricultural purposes.”—Petiiva recorded 6th April, 








1897. 

1032. Henry ADcock, City-road, London, “‘ Improvements in steam boilers.” 
—Petition recorded 1th April, 1857. 

1068. James Payne, Kirkcudbright, ‘“‘ Improvements in scythes.”—Petition 
recorded lite april, 1857. 

1105. Tuomas SanpERson, Lothian-road, Edinburgh, “Improvements in 
whecled carriages.” 

1107. Joun Cowdery Martin, Fern Cottage, Charlewood-read, Putney, 
** An improvement in the manufacture of paper.” 

1110. Robext TINDALL, junior, Fraserbugh, Aberdeen, ‘‘ Improvements in 
harpoon guns and ammunition.”— +s etitions recorded 20th April, 1857. 

1130, WituiamM WILLIAMS, Liverpool, ‘‘ An improved propeller for propel- 
ling ships, buats, and other vessels.”—/‘etition recorded 22nd April, 1867. 

1148. Join Garnett, Wells-street, Oxford-street, London, ‘‘ Improvements 
in the construction of corsets.” 

1150. Rvupo.em Bopmer, Thavies-inn, Holborn, London, ‘ Improvements in 
safety valves for steam boilers.” —A communication.— Petitions recorded 
23,d April, 1857. 

1171. JAMES Simpson and Epwin Riumer, Manchester, “ A certain improve- 
ment in Venetian blinds.” 

1175. Rev. James, Burrow, Ashford Parsonage, Bakewell, ‘‘ Improvements 
in coating wrought iron,”— J etitions recorded 2th april, 1857. 

1184. PETER AKMAND le Comte de Fontatnemor 









‘AU, South-strect, Finsbury, 
London, “Improvements in obtaining motive power.”—A communica- 
tion. — Petition recorded 27th ipvil, 1857. 

1219, WittiamM Epwarp NEwvon, Chancery-lane, London, ‘ Improved 
machinery for moulding and pressing tricks.”"—A communication.— 
Pedtion recorded 30th April, 1857. 

1245. JOHN MankLaNnD, Lawrence, Massachusetts, United States, ‘‘ Improve- 
ments in cop tubes used in spinning.” — Petition recorded 2nd May, 1857. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these aj plications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Guzeite (and o 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
15th May, 1857. 
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* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 58. must be remitted by Post-cffice order, 
made payable at the Post-office, High Uolborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents.) 


Ciass 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, §c. 

2478. GrorGe WessTer and James WerstER, Fountain-yard, Bridge-end 
South, Leeds, ‘Opening and closing the slide valves of engines worke 
by steam or other power.”— Dated 21st October, 1856. 

This invention consists in arranging certain mechanism within the 
eylinder of an engine worked by steam or other power, instead of at the 
outside thereof, as heretofore practised, thereby dispensing with the use 
of an eccentric and rod, as commonly employed, for actuating the slide 
The means by which these improvements may be effected are as follows : 
To the piston of the engine, and alongside of the ordinary piston rod, 
the inventors connect another rod of smaller dimensions than the piston 
rod; the said small rod passes through a hole in the piston, which should 
work air tight over it. The ends of this rod are connected each to 
slide valves situated respectively at the top and bottom of the cylinder, 
the same being enclosed in boxes attached to the bottom and top of the 
cylinder. There are ports or openings made in the said boxes, which 
are connected with the induction and eduction pipes leading to the top 
and bottom of the cylinders, and there are projecting pieces of metal 
fixed upon the before-mentioned slide rod against which the piston in its 
upward or downward course strikes, and thus either lifts or lowers (as 
the case may be) such rod and valve affixed thereto, the effect of which 
is to open or uncover the eduction port at one end of the cylinder, and 
close the steam port, and at the other end to produce the reverse effect, 
namely, to shut the eduction and open the steam port, so as to admit the 
motive power into the cylinder at the end for moving the piston in the 
opposite direction, and so on at each stroke of the piston. There is a 
lever connected to the aforesaid slide rod at one end of the cylinder for 
reversing the direction of the piston’s movement during any part of its 
stroke.— Not proceeded with. 

2492. Joux Watiey, Derby, “Preventing explosions of steam boilers,”— 
Dated 23rd October, 1856. 

These improvements consist in adapting to steam boilers certain im- 
proved mechanism in connexion with a float, so constructed and 
arranged that when the water in the boiler has got below the proper 
level (through the negligence of the attendant or any other cause’ a 
valve situated in the steam pipe, and connected with the float, is closed 
by the descent of said float, thereby cutting off the communication 
between the boiler and engine, and stopping the engine, and simul- 
taneously closing a damper or dampers also connected with the aforesaid 
float, and situated in the flue of the furnace, thus causing the fire to die 
out, and by these means preventing injury to the boiler, and the danger- 
ous consequences attending the explosion of boilers. 

2501. Rorert StrutTners, Holyhead, Anglesea, ‘Transmitting motive 
power.”—Dated 24th October, 1856. 

This invention consists of toothed wheel gearing especially adapted 
for communicating the motion of the engine to the screw propeller in 
screw steamers, but which arrangement is also applicable in other 
situations and for other purposes where motive power is to be trans- 
mitted from one shaft to another. As adapted for driving the screw 
propeller, the end of the engine or driving shaft has keyed upon it a 
crank arm, or dise plate, with a crank pin in its outer face. The crank 
pin of this crank or dise runs loose in its retaining bearing, 2nd it has 
keyed upon it a spur pinion which is in gear externally with an internally 
toothed spur wheel held stationary in a vertical position by the framing, 
whilst internally it gears with a corresponding toothed pinion which is 
keyed fast on the screw propeller shaft. The screw propeller shaft is 
disposed with its axis in line with that of the driving shaft, so that 
externally the two shafts appear to be in one length, the end of the 
driving shaft being bored out to admit the corresponding junction end 
of the driven or screw propeller shaft. As the driving shaft revolves 
the crank arm pinion is obviously carried round the driving shaft’s centre 
at the same rate of revolution upon this centre as the shaft itself, but 
being in gear on one side with the fixed internally toothed ring or 
wheel, and on the other with the second pinion on the driven shaft, it 
follows that a differential rotative action ensues, The crank arm 
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pinion in revolving round the centre of its shaft is also made to revolve 
independently upon its own centre at each turn of the driving shaft, as 
many times, less one, as its number of teeth are contained in the number 
of teeth in the fixed internal wheel, and as this crank arm pinion is also 
in gear with another pinion upon the driven shaft it follows that the 
latter is made to revolve just as much faster than the driving shaft, as is 
determined by the relations between the numbers of teeth in the crank 
arm pinion and those in the fixed internal wheel. This is on the sup- 
position that the two pinions have equal numbers of teeth, in which 
case the driven shaft makes as many revolutions during one of the driv- 
ing shaft as are equal to one more than the number of times the teeth of 
the pinion contained in those of the fixed internal wheel. The pinions, 
however, may be of different sizes, so as to produce a further difference 
in the relative velocities. An increased speed multiplying effect may 
be produced by making the wheel carried round by the crank a double 
wheel. 

9528. Jeax Louis Manik, Paris, ‘ Raising, propelling, and forcing water 
and other fluids, and in obtaining motive power.”—Dated 28th October, 
1856 


This invention consists in certain means of, and apparatus for, rais- 
ing, propelling, and forcing fluids, and obtaining motive power by the 
agency of compressed air, acting in connexion with a vessel or chamber 
divided into two compartments immersed in the water to be raised or 
otherwise acted upon. This vessel is provided with suitable valves and 
tubes, and is connected with a peculiarly constructed tap, worked by 
means of a lever or balance handle, actuated by means of stalk valves. 
It is applied to the lifting of water as follows :— The vessel or chamber 
is divided into two compartments by a partition. Inlet valves are pro- 
vided, one at the bottom of each compartment; branch tubes for the 
issue of the fluid lead into each compartment, passing down to a certain 
distance from the bottom thereof, while they meet at top in a common 
tube or lift. Tubes for the admission and ejection of compressed air 
open into each compartment, and at the top they lead into another 
chamber, also divided into two compartments, and placed under the 
socket of the tap. Both socket and tap are divided into two compart- 
ments, and each compartment has two orifices so placed that they may 
lie two and two, and in two different lines. ‘The balance handle of the 
tap is worked by the stalks of two valves (one opening into the top of 
each compartment), and is so contrived as to open or close two orifices 
in the same line at the same time. Compressed air is forced into the 
upper chamber and passes through the open orifice, one orifice being 
open to the outer air, and communicating through the other with the 
lower vessel, one compartment of which is by means of the tap placed 
in communication with the atmospheric air. Thus, supposing the left 
hand compartment of the vessel to be filled with water, the compressed 
air will close the inlet valve, and force the water up through the water 
outlet tube until it gets below the level of the bottom thereof, when a 
valve will close it; the air having no other exit will accumulate, r 
the stalk valves, and reverse the position of the balance handle, thereby 
closing the opened holes, and opening those closed, so that the air may 
escape through the tube by which it entered, while compressed air will 
pass down the other air tube into the right hand compartment for a 
similar action; when the air escapes from one compartment the pres- 
sure diminishes, and the inlet valve is foreed open for the inflow of air. 


ise 





2529. WILLIAM ARMAND GILBEER, South-street, Finsbury, ‘Constructing of 
smoke consuming iurnaces.”—A communication, - Dated 25th October, 
1856. 

These improvements relate to a peculiar construction of furnaces in 
which superheated steam is injected upon the incandescent fuel, for the 
purpose of effecting the combustion of the smoke, and thereby produc- 
ing an economy of fuel. —Not proceeded with. 








. Ricuarp Hampson, Rochdale, ‘‘ Lubricating steam engines.”—Dated 
2¥th October, 1556. 

The documents relating to this invention are with the law officers 
under objection.— Not preceeded with, 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, SC. 

2530. Joserpn Anmstnone, Normanton, Yorkshire, ‘‘ Permanent way of rail- 
ways.” —Dated 28th October, 18 

‘These improvements relate, First, to the crossings, and consists in 
making the wing and point rails of crossings by casting or otherwise, all 
in one piece of cast steel, or it may be of other sultable material, and 
which are cast or made double headed to correspond to a double headed 
rail, so that when one side is worn out it can be turned over and used on 
the other side, These wing and point rails are also cast of steel, to cor- 
respond with the bridge rail, or any other rail in use. The ends of the 
crossing are so constructed that fish plates can be used to connect the 
crossing to the rails at each end. The improved crossings are further 
80 constructed that the flanges of the wheels running thereon take a 
bearing in passing off the point rail on to the wing rail. Secondly, the 
improvements in the permanent way of railways consist in constructing 
a girder rail with two side brackets or bearing pieces on each side of the 
rail, the side brackets forming a taper recess in the side of the rail, 
wherein corresponding shaped pieces of timber are forced, and held in 
by bolts, upon which pieces of wood the rails rest ; the pieces of timber 
are about four feet in length, and placed at distances of about three feet 
apart (more or less), or the wood may be filled in continuous throughout. 
The two rails are held to gauge by crossing the bars in the ordinary 
manner. 

2341. Tuomas Smitn Henxzeit, South Shields, Durham, ‘Ships or vessels.” 
— Dated 2th October, 1s56. 

These improvements in the construction of ships or vessels are 
designed principally tor the following purposes. Firstly, to effect a very 
great saving in the cost of building or constructing the ship or vessel, 
together with increased strength. Seeondly, to enable the ship or vessel 
to carry more cargo according to the registered tonnage, and with a less 
draught of water than vessels of the ordinary construction ; and, Thirdly, 
to dispense entirely with the use or necessity for ballast. In the first place 
the ships or vessels are built almost entirely of straight timber; the 
bottom of the vessel is flat, but rises slightly upwards at the stem and 
stern. There are three keels; the centre or midship keel is quite 
straight, and the space between it and the bottom of the vessel at stem 
and stern is filled in with dead wood. The side keels are curved to the 
desired form of the bow and run of the vessel, being the only curved 
pieces in the vessel excepting the side keelsons, which necessarily take 
the same curve (both of which, however, will set or bend sufficiently 
with straight timber), and the deck beams and top rail or covering 
board. The midship and sister keelsons are quite straight. The floor 
timbers run transversely, and the inner and outer floor planking longi- 
tudinally with a diagonal ceiling. The side timbers are quite straight 
and vertical, with diagonal planking, the inner and outer planking cross- 
ing in opposite directions. The planks are bolted to the side keels and 
keelsons, and running up the whole height of the vessel to the upper 
rail, afford an immense increase of strength to the vessel. The vessel is 
also furnished with sliding side-keels or floats, which can be hove up or 
down, so as to give less or more hold upon the water, as may be desired, 
without increasing the immersion of the hull by means of ballast, and 
also offering much less resistance than vessels of the ordinary construc- 
tion. 
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2551. Consrantine Joun Bartist Torassa, Genoa, “ An apparatus for cal 








culating the speed of vessels at sea, as well as obtaining the extent of | 
their destination cau ed by the side winds.” — Dated 30th Uctuber, 1856. 





The patentee adapts longitudinally to the ship beneath the level of 
the sea an adequate pipe, open at both ends, so that the salt water may 
run through it during the progress of the ship. An appropriate box is 
adjusted to this pipe, so that the water which passes through the pipe 
will pass through the box also. A valve is adapted inside to the said 
box, and is made to shift more or less according to the velocity of the 
water passing through the pipe in consequence of the more or less speed 
of the ship. This valve is fixed on a shaft bearing a needle which indi- 
cates on a dial the speed of the ship. Another apparatus, somewhat 
similar to this, will indicate the deviation of the ship caused by the side 
winds. This second apparatus is fixed so as to cross the former, and | 
both are made of metal. 


2556, Caries AvaustUs FerGvson, Mill-wall, Poplar, “ Preparing timber | 








for ship buildi t 
nen 4 ee mast making, 

These improvements consist in preparing timber for ship building, 
mast making, and other purposes, by charring the inner surfaces for the 
prevention of mildew and rot. For which purpose, after the timber is 
cut out, the inventor takes a large iron roller, and having made it hot, 
he rolls it over the surfaces of the timber which are to be placed in con- 
tact with each other, until they are sufficiently charged, after which they 
may be put together and united in the usual manner, In treating 
planks for ship building two rollers may advantageously be employed, the 
lower one being fixed and the upper one moveable for convenience of 
heating. When the upper roller is heated and placed above the lower 
one, the planks are passed between them, the inside of the plank being 
placed in contact with the heated roller. — Not proceeded with. 


and other purposes.”—Dated 30th 





Crass 3.—FABRICS. 
Including Machinery and Processes for Preporing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, &c. ~ y 
2577. JAMES Nasmytu, and Rogext Witsos, Patricroft, near Manchester, 
“Hydraulic pumps and presses for packing cotton and other articles of 
the like nature.”— Dated 3rd November, 1856. 

In hydraulic presses of the usual construction only one cylinder and 
ram have been employed, and the follower by which the cotton or other 
article of the like nature is compressed being connected to the ram in 
the centre is frequently broken by the great pressure required to be 
exerted for giving the tinal compression. The First part of this invention 
consists in the application of two or more cylinders and rams to such 
presses, whereby the pressure on the follower is distributed at two or 
more points, and consequently the liability of breaking the follower is 
greatly reduced. By the application of two or more cylinders and rams 
a larger area can be mo:e conveniently obtained for the action of the 
hydraulic power than when only one ram is employed as heretofore, 
and, consequently, more pressure can be given to the cotton or cther 
material of the like nature, 





= 





The Second part of the invention consists 
in the application of a direct action reciprocating pump for working 
hydraulic presses. A steam cylinder provided with a piston and piston 
rod is placed between a pair or pairs of pumps, the flanges of which are 
as it were prolongations of the piston rod, so that as the piston moves to 
and fro in the cylinder (by the application of steam) both the plungers 
and pumps are worked, A connecting rod may be applied to the piston 
rod to give rotary motion to a fly wheel to assist the piston in reversing 
the direction of its motion. The Third part of the invention consists in 
the application of two or more of the above described direct action 
reciprocating pumps to work hydraulic presses, Each set of plungers of 
these two or more pumps are of different diameters, and the pipes 
all connected to the cylinder or cylinders of the press. In commencing 
the operation of pressing all the pumps may be set in motion, and the 
follower of the press raised rapidly, owing to the large quantity of water 
pumped and the little resistance of the material to be compressed. As 
soon as the density and consequent resistance of the material increases 
sufficiently to balance the force of the largest set of pumps, they cease of 
themselves to pump water into the press, the other pumps remaining at 
work, and the follower continuing to rise by the combined action of the 
remaining pumps until the resistance of the follower becomes greater 
than the force exerted by the next largest set of pumps, That set of 
pumps then ceases in like manner to work into the press, and this mode 
of operation continues until the final compression is given by the smallest 
set of pumps. The same sets of direct action reciprocating pumps may 
be connected to several hydraulic presses, 





The invention also consists 
in the application of receivers for collecting water under pressure to be 
used as a reserve or direct supply for hydraulic presses employed in 
pressing cotton or other articles of the like nature, The patentees pro- 
pose when the presses are not at work to convey the water from the 
pumps into vessels having loaded plungers, whose diameters or load are 
in proportion to the resistance successively to be overcome, which vessels 
are for this purpose connected by pipes to the cylinders of the presses. 

2545. Perer Farmsairn, Leeds, and Rorerr Newn Liverpool, ‘* Ma- 
chinery for dressing waste silk.”—Dated 20th October, 1856. 

This invention relates to certain improvements on the well known 
horizontal machine used for dressing what is technically termed silk 
waste, whereby the carding or combing operation is greatly expedited. 
In this machine as at present constructed the silk waste is first operated 
upon by the card surfaces on one side of the upper end of the strick, and 
when this operation has been continued sufficiently long the holder con- 
taining the silk is drawn from under the card surfaces and turned end 
for end, and then replaced in order that the carding or combing opera- 
tion may be performed on the cther side of the strick. Now in order to 
avoid the loss of time occasioned in shifting the position of the holder, 
and to keep the machine in continuous action until the combing of the 
exposed end of the strick is completed, the patentees provide three sets of 
carding surfaces, one in advance of the other, and, by means of a series 
of small travelling holders, pass the silk under the action of these several 
carding surfaces in succession, which, by reason of their rotating in 
opposite directions, will operate upon the opposite sides of the silk 
alternately, and complete the carding of one end of the stricks during 
one passage of the holders through the machine. As the holders reach 
the end of the machine the stricks or bundles of silk are removed from 
the holding clamps by the attendant, and turned end for end, The 
holders are then brought back to the feeding end of the machine, and the 
carding operaticn is in like manner repeated. 






















557. JouN Lawson, Glasgow, ‘‘ Manufactare of pile and other fabrics.” 

Dated 31st October, 1856, 

This invention consists in manufacturing terry, or looped and plaited, 
or plain fabrics, by fastening a face consisting of worsted or other yarn 
on toa material to form a back by sewing the same thereto by machinery. 
When a terry fabric is to be made pile wires are used, and they are 
placed parallel to the selvage of the back, and the yarns to form the face 
are laid across the wires, and are attached to the back 
wires by the thread of the sewing machine ; 





in between the 
or in place of looping the 
yarns over wires the loops may be formed on cords or hooks, or other- 
wise. The terry fabric thus produced may be converted into a cut pile 
or velvet fabric by cutting the loops, as is well understood, either by 
means of a knife on the end of the wire, or otherwise. 


When a plaited 
fabric is to be pruduced the yarns are laid transversely across the back, 
as when producing a terry fabric, and they are attached thereto by the 
thread of the sewing machine in the same way, except that they are 
kept in an extended state in place of being drawn into loops over wires 
as in the former case. 


2559. Diprer Exvizangera Ernest pk Cnavanon, Pa 





of cloth fabries and skins.”—Dated 31st Uctober, 1856. 

This invention consists in taking instantly away any stain from any 
cloth fabrics, skins, &c., and its application in most cases merely con- 
sists in spreading the stained part or spot on a folded towel or unsized 
paper, and slightly rubbing the stained spot all over with a plug pre- 
viously dipped into or impregnated with a liquid called “ carburine,” 
composed of the sulphuret of carbon and carburet of sulphur, which may 
be purified or even perfumed.—Not proceeded with. 


is, “ Cleaning all sorts 





2566. Bensamin Storr, Salford, near Manchester, “Apparatus for prepar- 
ing, spinning, and doubling cotton, wool, flax, or other fibrous materials.” 
—Dated Ist November, 1856. 

This invention consists, Firstly, in employing a trave rsing drag, that 
is, giving a traversing motion to the ordinary drag placed between the 
under sides of the bobbins and the upper side of the copping rail. The 
drag, either alone or connected with a plate, has a to-and-fro motion 
imparted to it, to prevent the cloth or other material from being worn 
in one place, and also to cause the drag upon the bobbins to be more 
uniform, the cloth or plate is connected to a band, cord, or chain pasting 
over pulleys, the ends of the said band being fast to any convenient part 
of the main framing. The motion of the copping rail gives the tra- 
versing motion to the cloth or other material forming the drag. 

condly, in the employment of a roving slubbir 





Se 
yarn or thread breaker, 
a series of which, cor,esponding with the number of flyers, is placed at 
the back of the rollers. Each breaker breaks the roving yarn or thread 
close to the back of the rollers, if it has been previously broken or 
snarled in front, thereby preventing the roving yarn or thread from 
passing to the rollers, from winding on the rollers or clearers, from 
flying about, catching other yarns, and also from one broken end injur- 
ing or breaking others, thus obviating the well-known coil of catched 
ends or spoiled rovings, yarns, or threads.—Noi proceeded with, 











79. Joun Write, Glasgow, “ Preparing for spinning, cotton and other 

fibrous substances.”—Dated 3rd November, 1856. 

The object of these improvements is to effect a greater uniformity in 
the size or numbers of the yarn as produced in the preparation of the 
same for spinning. For this purpose the patentee applies weighting, 
governing, and indicating means, in connection with the carding engines 
and lap machines, in such manner that only a given quantity of the 
carded fibre will at any operation be taken by the cans or other re- 
ceivers, by which the laps or other shects or slivers obtained from e 
breaker engines will, in the successive operations to the first drawin , 
head or frame, continue of uniform length and weight. 

2582. Wittram Kine Westiy, Leeds, “ Machinery for heckling, combing, 
drawing, and preparing fibrous substances for spinning.”—Dated 3rd No- 
vember, 1856. 

This invention is applicable as well to fibrous substances in a tangled 
condition, such as tow, waste silk, or wool, as to such as may naturally 
be found in a straight condition, as flax and other analogous fibres. 
Tangled fibrous substances will require the use of two machines, the 
first of which must be employed to open out and straighten the fibres, 
and bring them parallel to each other, and the second machine is in- 
tended to heckle or comb them. Fibres already straight, like flax, will 
only require to be operated on in the second machine. Fibrous matters 
that require it may be brought into a fit state for heckling or combing 
by carding and drawing or other means; but the patentee uses the fol- 
lowing machine, which he calls the gill card, since it combines the ac- 
tions of the card and the gill. The patentee claims the general 
arrangement and combination of mechanism described, and constituting 
the improved method of heckling, combing, drawing, and prepaving 
fibrous substances for spinning. He claims particularly the gill card, 
either with one, two, or more cylinders placed vertically or horizontally, 
as described; also the use and application of the transferring blade 
movement, both for transferring and turning over stricks, and the ellip- 
sograph movement shown in the drawings. He further claims the 
holders and the method of transferring the stricks from one holder to 
another, He also claims the use and application of both the gridiron 
comb and the bell crank comb for heckling and for drawing. 


2584. JosmvaA MurGatroyp, Stockport, Cheshire, “ Improvements in ma- 
chinery or apparatus for spinning, cleaning, doubling, and throwing silk, 
part of which improvements are applicable to machinery for roving and 
doubling cotton and other fibrous substances —Dated 4th November, 1856. 

This invention consists, First, in an improved mode of communicating 
motion to the spindles and bobbins of the machinery above referred to, 
whereby the bands or belts usually employed are dispensed with, The 
spindles are driven by upright shafts put in motion by a horizontal shaft 
and bevel wheels, also in the mode of driving spindles and bobbins, or 
either of them, where upright intermediate shafts are employed, so as to 
increase the number of spindles in the frame without increasing the 
length thereof. This is effected by causing the wheel or wheels on the 
upright shaft to gear into one or more wheels attached to the spindles 
or bobbins which are arranged in one or more rows. Secondly, in the 
application of a drying apparatus to machines used in winding or spin- 
ning silk from the cocoon, for the purpose of drying the thread before it 
is wound on the bobbin *“xpindle, Thirdly, in an improved apparatus 
for cleaning silk threads, consisting of an instrument having narrow 
openings through which the threads pass. This instrument is secured 
to a lever or spring connected to a catch box, or friction box, or to the 
spindle. When a knot or other impurity comes against the cleaner, the 
position thereof is changed, and the spindle or bobbin on which the 
thread is being wound is stopped. This improved apparatus for cleaning 
may be applied to the doubling or throwing frame, so as to effect the 
cleaning and doubling, or throwing, at one operation; or it may be 
used separately, By causing the thread to pass over a weighted lever or 
other instrument the friction or clutch box may be thrown out of gear 
s0 as to stop the spindle or bobbin in the event of a thread breaking.— 
Not proceeded with, 








2593. Witt1am Weitp, Manchester, “ Improvements in velvet or cut pile 
fabrics, and in looms or machinery used for weaving such velvet and other 
loop pile fabrics.”— Dated 5th November, 1856 

These improvements in velvet or cut pile fabrics relate principally to 
such as are intended for carpets, and they consist in forming such fabrics 
with weft composed of two or more separate and distinct fine threads, 
in place of one single cross thread, that is, two or more threads are 
brought together and wound at the same time, as if one thread, on to one 
spool for the shuttle, so that each shoot of the shuttle gives off two or 
more separate and distinct threads as if one single thread. By the em- 
ployment of such weft two shoots to each pile loop are found sufficient, 
as it binds the pile equally as firm in the body of the fabric as three 
shoots of single weft to the loop usually employed, while the two shoots 
of double weft allow a closer and more regular pile, and thus an improved 
velvet, fa is produced at a saving of work in the weaving of one pick 
in three, besides the advantage of convenience in being able to weave, 
cut, and uncut pile fabrics in the same loom without having to alter 
either the picking or shedding. Secondly, the improvements relate to 
an arrangement of the reed to prevent its too rapid destruction by 
always striking the same partof it against the wire on which the loops 
are formed in beating up, and the improvements consist in so fixing the 
reed that it can be readily raised or lowered by suitable adjustments, so 
as to change the part striking against the wire, and thus secure a more 
even wear of its face, and consequently a greater durability. 











2005. Wittram Seep, Preston, and Wittiam Rypsgar, Bolton-le-Moors, 
“ Machinery for slubbing and roving cotton, and other fibrous materials,” 
— Dated 6th November, 1856, 

This invention relates, First, to certain improvements in the pressers 
for the flyers of slubbing and roving frames, known as Seed's patent 
centrifugal pressers, and consists in so shaping the counterbalance of the 
presser that the centrifugal action produced by the flyer when revolving, 
maintains a uniform or nearly uniform pressure of the presser during 
the accumulation of the slubbings or rovings on the spool or bobbin. 
Secondly, in forming the bearings to support pressers of iron, steel, brass, 
or other sheet metal bent to the required shape, and soldered or otherwise 
fixed to the flyer leg. 

2609. Grorex Coriisr, Halifax, “ Drying, stitching, and polishing or 
finishing yarns.”—Dated 5th November, 1856, 

These improvements relate, Firetly, to that class of machines used in 
finishing the yarn where the yarn in hank is supported, and has motion 
given to it by pairs of revolving rollers or cylinders, by which it is con- 
ducted against the surface of a heated chamber, and the invention con- 
sists in applying bushes to act upon such yarn for the purpose of laying 
the loose fibres all in one direction, combined with the use of rotating 
burnishers. Secondly, the improvements relate to treating yarns (..fter 
being sized and operated upon by suitable means to lay the fibres as 
heretofore) by a series of rotating brushes, each successive brush acting 
only to obtain a polish or lustre to the yarns. The patentee also employs 
this part of his improvements to operate upon the yarns in passing from 
bobbin to bobbin or beam, and also in their passage direct to reels or to 
a weaver's beam. 

2612. See Class 5. 





Cass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour Milla, 
Manures, &c. 
Northfleet, Kent, “ Chaff-cutting machines.”—Dated 


). 





2553. Joun Gren 
20th October, 18: 
This invention consists in fitting chaff-cutters with what is called a 
moveable jaw or mouthpiece, which rises to allow a fresh quantity of 
material to be advanced towards the knife for the purpose of being cut, 
and closes down and holds the r erial tight while in the act of being 
cut. For working the moveable jaw a crank is connected to the spindle 
of the knife wheel, and causes it to communicate through a lever with a 
rocking bent lever, the lower end of whic. is connected to, and works in, 
a guide on the moveable jaw or jaw carrier. The rocking lever causes 
the jaw to rise and fall alternately, so as to hold the material firmly 
while being cut, and then to rise and allow of a fresh supply being 
advanced. In some cases a plain roller is placed in front of the feed- 
rollers to facilitate the delivery of the material to be cut to the knife. 
The length of cut is altered by the following arrangement. On one end 
of the spindle of the moveable jaw is placed an arm perforated at regu- 
lated distances with holes, in one of which holes, according to the length 
of cut required, is fixed a pall or ratchet, which works a ratchet wheel 
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THE ENGINEER. 





May 22, 1857. 








fixed on the axis of one of a pair of fluted rollers, connected together by | 


means of a pair of toothed wheels in the usual way.—Not proceeded with. 





Cass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fittings, Warming, Ventilating, &c. 
25°7, Jonx Youne, Wolverhampton, “ Flooring cramps and lifting jacks.”— 


ated Ist Nov ember, 1856 
This invention consists in the application thereto of the worm and 


worm wheel or tangent screw to effect the motion of that part of the 
eramp by which the boards are pressed together. The arm of the 
cramp which compresses the boards is a screw, and the screw box in 
which it works is made on its edge into a toothed wheel in which an 
endless screw or worm engages. By turning the latter with a winch the 
screw box is made slowly to rotate, and the screw to advance or retire, 
The same motion is applicable to lifting jacks.—-Not proceeded with. 


2583. Jonn Krxxuam, Tonbridge-place, New-road, “ Improvements in the 
construction of furnaces, ovens, or kilns for drying, baking, or burning 
pottery, pa ar tage bricks, tiles, or other similar articles, and in the 
means of collecti d the smoke, gases, or vapours, evolved 
from the fuel in ouch ¢ or other furnaces or fire-places, or that which escapes 
from the retorts and other parts =. the apparatus used in the manufacture 
of gas.”—Dated 4th November, 185 

This invention relates in the Pieet place to an improved mode of con- 
structing the furnaces, ovens, or kilns for the above-named purpose, and, 
Second, to a means of collecting and condensing smoke, gases, or vapours 
which means is not only applicable to the furnaees above referred to, but 
also to all furnaces, retorts, or apparatus from which such gases may be 
evolved. In carrying out the first part of the invention the furnace or 
oven should be built with brickwork, and the crown or top arched over, 
or otherwise made close and air tight, and the internal capacity con- 
structed in a suitable manner for the quantity of materials required to 
be burnt at any one time; for which purpose one, two, or more fire- 
places may be constructed in the bottom part of the oven, and air is 
admitted over the top of the fuel from the sides or ends of the furnaces, 
to assist the combustion of the gases evolved therefrom. The flame and 
heat circulate through the oven, and is then drawn down and through 
descending and horizontal flues constructed in the bottom of the oven, and 
from thence is carried through a second, third, or more ovens, whereby 
the spare heat may be beneficially employed in drying and preparing the 
articles or wares to be next burnt. The heat and gaseous vapours are 
drawn as before described through the ovens and flues, so that as much 
as possible of the heat may be used and economised; the vapours are 
then conducted through close condensing vessels containing pebble stones 
or other suitable materials for increasing the contact surfaces. The 
vapours or gases are drawn by fans or other machinery suitable for such 
purpose, and water is injected in and amongst the pebble stones contained 
in the condensing vessels, whereby the gaseous vapours in passing 
through the condensing vessels will be condensed and absorbed by the 
water. The second part of the invention, viz., that for collecting and 
condensing the gases and vapours as above described, is also applicable 
to all ordinary furnaces from which smoke and gases will be prevented 
from issuing, by exhausting from the flues of the furnaces, and collecting 
and condensing all sucl. gases and vapours produced either by heat or 











spread out the mouth of the hollowed conical plug, and thus prevent any 
escape of gas at the breach. 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, eleva Articles of Dress, &c. 

2608. Maxnor Browne, Strand, “‘Shirts.”—Dated 5th November, 1856. 
This invention has reference to the improved formation of shirts so 
that each shirt may have more than one “front,” “collar,” and pair of 
wristbands. In the place where the shirt front is usually sewed in or 
permanently secured to the shirt, the inventor leaves a vacant space, at 
the two sides of which are to be stout edges or “ flies" with buttons or 
other fasteners attached. To fit in this vacant place he provides suitable 
and varied shirt fronts, with button holes or appli corr 
with the arrang for fi ing to the edges or flies aforesaid, 
whereby the said fronts may be easily and nicely attached to and 
detached from the said shirt, Similar arrangements used in the case of 
wristbands. Various modifications may be made.— Not proceeded with. 
2611. Joseru La Capra, Albany-street, London, “ Action of pianofortes.” 


—Dated 6th November, 1856. ¥ 
This invention has for its object, First, the simplifying of the action 


of pianofortes, and the bringing to bear of greater power than hereto- 
fore upon the hammers. Second, the construction and arrangement 
of a check for arresting the hammers and preventing them from repeat- 
ing upon the wires after every blow. The invention cannot be described 
in detail without reference to the drawings. 











Ciass 8.—GAS. 


Including Manufacturi: Ks Apparatus and Processes, Meters, Regulators, 


urifying Apparatus, §c. 


2583. See Class 5. 
2660. 


Grorcx Isurxaton Bacuz, Glasgow, “ Lamps, &c.”—Dated 12th 
November, 1856. 


of paper, cardboard, and other similar fabrics, instead of the materials 
usually employed for these purposes. 

2537. Toomas Eyrz Wxycuz, Camberwell, ‘‘ Disengaging metals from the 
matrix.” —Partly a communication.”— Dated 29th October, 1856. 

The inventor takes the quartz or other substances in which the metal 
or metals is or are embedded, and having broken the same into con- 
venient pieces, puts them into a steam tight boiler or other vessel with a 
quantity of water, and adds thereto sufficient caustic alkali. He then 
applies heat until the mixture boils, and continues the same under 
pressure as long as may be necessary to cause the alkali to act upon and 
dissolve the quartz or other matrix, leaving the metal free as a residuum. 
This plan is applicable to metals, either in a state of oxide or acid, or in 
the native state. —Not proceeded with, 


2538. Lovis ApoLpne Favre, Paris, and Essex-street, Stand, ‘“* Pumps.”— 


Dated 29th October, 1 56. 

This pump consists of a cylindrical square box, having a metallic top 
or cover, and a similar base or platform; these latter are firmly bolted 
together by means of iron tie rods or bolts passing from top to bottom. 
This forms the air chamber of the pump. Within this air chamber and 
eccentric to it, the patentee arranges the pump barrel, which consists of 
a cylindrical tube, with or without flanges, placed vertically, having 
india-rubber or other packing where its extremities meet the surfaces of 
the cover and platferm, so as to render its various parts air-tight. The 
pump may be either a double-acting or a single-acting one; if of the 
former, another similar tube of smaller diameter than the barrel, passing 
from the top to the bottom of the air chamber, puts the top part of the 
pump barrel in communication with the water supply; if of single 
action this tube may be omitted. The inlet pipe connecting the pump 
with the water supply, enters at the bottom of the platform and within 
its mouth, and partly within a chamber formed in the platform, into 
which the mouth of the inlet pipe enters, are placed two valves, which 
he calls the inlet valves. This last-mentioned chamber, which may be 
considered as the enlarged mouth of the inlet pipe, is in immediate com- 
munication with the bottom of the barrel which, when double-acting, is 
also in connexion with the top by means of the before-mentioned tube, 
and a passage formed in the top or cover; it is separated from the air 

ber by a plate forming the bottom of the latter, which plate serves 





This invention relates to various modifications of and impr 
upon the glass shades or covers for gas jets and other artificial lights, and 
the means of fixing or attaching the same to their holders, and also to 
certain novel arrangements of gas burners or apparatus used for the 
actual combustion of illuminating gas, and to apparatus for regulating 
and adjusting the flow of gas to the burner. The improved glass shades 
are produced entirely by moulding, or blowing in moulds, all ornamental 
figuring upon them being moulded instead of being cut. When intended 
for internal use in shops or at shop doors the shades have in each case 
the name of the proprietor with the nature of his business and the 
number of his house or shop moulded upon them, so that they afford a 
most effective means of advertising. When applied for street lamps the 
name of the street is similarly moulded upon the shades, provision being 
always made for the marks and names being pre-eminently visible both 
day and night. The shades are each held upon their platforms or 
supporting galleries by means of a set of hooked pins standing up from 
the open gallery or carrying ring of the gas pipe. The bottom of the 
shade has an internal neck piece moulded upon it, and turned inwards 
and upwards for the hooks to overlap. One of these hook pins is 





distillation, or combustion of coals, coke, tar, or any other subst , as 
well as the gases and vapours arising from decomposition or from any 
other cause. This part of the invention is also applicable to the ex- 
hausting, collecting, and condensing of all gases and vapours arising from 
any fuel used for heating any or all kinds of boilers, coke ovens, kilns, 
glass-house furnaces, retorts, and retort houses, or other distilling or 
heating apparatus or r any furnaces whatsoever. Also for the ventilation, 
by exh , an lensing the smoke and gaseous vapours 
produced in retort houses, purifying houses of gas works, or any other 
buildings requiring ventilating, and which gases would otherwise escape 
into the atmosphere,— Not proceeded with, 


2602. WILLIAM BRENDLEY, Moorgate-street, London, ‘‘ Preparation of paper 
hangings and other ornamental papers. ” Dated bth November, 1856, 

These improvements consist in rendering wall papers or paper hang- 
ing, and like stained or printed ornamental papers, impervious to moisture 
by a peculiar process of oiling and drying, which has also the property 
of communicating to the water or body colours, with which the same 
are stained, much of the ch r of oil painting. And, Secondly, in 
glazing paper hangings and paper generally, prepared by the said process, 
by passing the paper and compressing it between revolving smooth sur- 
faced metal rollers, as practised in calendar machines, To water-proof 
wall and other ornamental papers the inventor impregnates papier 
mAché or common paper pannel boards with linseed oil or other suitable 
oil, and presses the paper to be prepared between them ina screw or 
other press, and the paper may be in layers alternately between a series 
of such oiled paper boards. He afterwards subjects the prepared papers 
to a temperature of 250°, or thereabouts, in a hot chamber, which com- 
pletes the said process.—Not proceeded with. 

2612. Cotin Hunter, Islandreagh, Ireland, ‘‘ Effecting the operation of 
drying, heating, and ventilating.” —Dated éth November, 1856, 

This invention relates to various arrangements of apparatus and means 
to be employed for effecting heating, drying, and ventilating operations, 
under various circumstances, and for various purposes. As carried out 
for the purpose of heating drying chambers for cloth or yarns, the appa- 
ratus consists of a furnace erected exteriorly to the drying apartment as 
the source whence the heating power is to be derived, the 
heated current from such furnace being passed through a heating 
chamber containing a series of horizontal pipes so as to heat these 
pipes externally. After acting upon these pipes, which are of small 
diameter, the heated current passes off to an ordinary chimney stalk. 
These heating pipes are disposed transversely as regards the line of the 
furnace current, and they all terminate at one end in a reception cham- 
ber, which has a direct opening out into the external atmosphere, and at 
the other end in a discharging chamber, whence a duct passes upwards 
and communicates with a long horizontal duct or thoroughfare disposed 
inside the apartment to be heated, and near the ceiling or top thereof. 
This horizontal duct, which is placed against the face of the wall of the 
apartment at the side nearest to the heating furnace, has a series of dis- 
charge openings along its upper side for the discharge of the heated 
air into the upper part of the apartment. By these means the cold 
atmospheric air passing through the numerous pipes in the heating 
chamber fs discharged into the upper part of the apartment in,. highly 
heated condition, At the opposite end of the drying apartment, and on 
a level with the floor, there is a horizontal discharging duct, having 
lateral openings in it for the entry therein of the air which is to be dis- 
charged after haying accomplished its duty in drying the cloth or yarns 
suspended in the body of the apartment, and at each end of this duct 
there is a vertical pipe passing upwards, and opening out into the atmo- 
sphere at a considerable elevation. The effect of this is that a constant 
supply of heated air is directed from the heating chamber into the upper 
part of the drying apartment, and as this air is lowered in temperature 
by reason of the performance of its drying duty it gradually falls towards 
the level of the floor, and at last passes off from the drying apartment by 
the bottom duct and vertical pipes before mentioned. — Not proceeded with, 








CLass 6.—FIRE-ARMS, 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 

2682. FRaNcois JULES MANCEAUX, and Ev@gNR Napotkon VIgILLARD, 
Paris, “ Breech loading fire-arms, and ordnance.”—Dated 10th Novem- 
ber, 1356. 

This invention consists in a method of preventing the escape of gases 
from the breech of breech-loading fire-arms and ordnance, by means of 
a conical or partly conical plug, fitting into a a conical seat in, or at the 
back end of, the barrel. The plug, beside being conical at the outside, is 
hollowed out conically in the inside, and into it is screwed a conical or 
tapering solid plug, in such manner that it only enters the hollow plug 
for a portion of its length, and only bears upon, or comes in contact with, 
the mouth thereof. When the cho ‘e has been inserted in the arm, and 
the breech closed, the outer conical surface on the front of the plug 
abuts against, and fits into, the conicai seat in the rear of the other, con- 
sequently the solid conical plug is slight :vin advance of it. The effect 
of the explosion of the charge is to fore. back the solid conical plug, 





ble, so that when the shade is put in its place the loose pin can 


for the seat of two valves opening into the air chamber, allowing, when 
in action, the water to pass from the barrel or from the mouth of the 
inlet pipe into the said air chamber. These valves he calls the outlet 
valves, being in communication with the opening of the discharge pipe 
placed in the side of the air chamber. A partition standing upon the 
seat of the inlet valves, and passing along the under surface plate sepa- 
rating the inlet mouth from the air chamber, forms two compartments, 
each of which contains one inlet and one outlet valve, separating them 
from the other two corresponding valves. The barrel of the pump, which is 
worked by an air-tight piston and piston-rod, is thus indirect communi- 
cation at its bottom with one compartment containing one set of valves, 
while at its top by means of the passage in the cover and the tube, is in 
similar connexion with the other compartment containing the other two 
valves. The piston rod may be worked by a balance lever, or an arm 
fixed upon a standard, or by any other known method, and the whole 
may be mounted on a frame to render it portable. 


2539. Tuomas CLurtron Sat, Birmingham, ‘‘ Coating with glass or enamel- 


ling surfaces of cast-iron.’ "Dated 29th October, 1856. 
In enamelling cast-iron, or coating the cast-iron with glass, the 
ling or coating is effected by the use of pounded glass enamel 





be turned round to fix it. For out door purposes a separate or 
top cap piece is provided, being set a little clear of the top of the shade, 
and held up by any convenient support. In cases where a very small jet 
is required to be ly burning, so as to afford a ready means of 
obtaining a full light, the gas burner is formed with three several jets, 
one central one which is for the minute flame, and one on each side to 
burn in combination for the full flame. The gas pipe has two separate 
stop-cock adjustments, one governing a duct communicating with the 
central burner, and the other with the two external burners. Thus the 
user can adjust the small flame to any desired size for constant burning, 
whilst by turning the other cock, streams of gas can be made to issue 
through the two external jets, and become lighted by contact with the 


central flame. 
Ciass 9.—ELECTRICITY. 








Inciuding Electrical, Magnetical, and Electro-Magnetical Apparatus, 


Electric Telegraphs, Galvanic Batteries, &c. 


2646. Joun Henry Jonnson, Lincoln’s-inn-fields, ‘ a for printing 


electro-telegraphic dispatches.”—Dated 10th November, 1 

This invention relates to a simple construction and arrangement of 
printing apparatus which may be attached to any ordinary arrangement 
of recording mechanism, but is more particularly applicable to dial indi- 
cating or recording instruments, The dial should contain all the letters 
and signs which may be required for the tr ission of d h 
The needle or indicator is actuated or moved by the make and break of 
contact in the ordinary manner. A local battery is employed for work- 
ing the printing mechanism. On the arbour of the escarpment wheel of 
the clock-work for working the dial indicating mechanism, is fitted a 
type wheel having its letters and signs raised upon its periphery. Two 
electro-magnets or coils are employed for working a lever which presses 
the strip of paper upon which the despatch is to be printed on to the 
surface or periphery of the type wheel. On the armature of the magnets, 
which actuate the dial mechanism, are fitted two springs, which move 
it, and serve to establish the circuit, when requisite, from the local 
battery, through the magnets which work the printing mechanism. It 
is well understood that each time the indicator passes in the front of a 
letter on the dial, there is a certain amount of attraction exerted upon 
the armature by the magnets of the dial mecharism. As the two springs 
are attached to this armature they, of course, move with it, that is to 
say, at each oscillation of the armature, the spring No. 1, will come in 
contact with a wed or screw carried by a fixed piece between the coils. 
The spring No. 2, which establishes the circuit of the local battery, 
when it comes in contact with its own particular stop, has the same 
movement as the spring No. 1, only that the first mentioned spring No. 
1, by striking its stop prevents the spring No, 2 from coming into con- 
tact with its own stop, where the manipulator who works the apparatus 
does not stop the indicator in front of the letter which is to be printed, 
since there is not sufficient time requisite to magnetize the coils. But, 
when the indicator is stopped, magnetic attraction is effected, and 
spring No. 2 comes into contact with its stop, thereby establishing the 
cireuit of the local battery. One peculiar feature in this system is the 
arrangement of the two springs, and the magnetizing of the supplemen- 
tary coils of the printing mechanism, As these coils are of considerably 
larger diameter than those of the dial mechanism they naturally require 
a longer time to become excited. Thus, when the indicator passes 
rapidly in front of a letter, the smaller coils of the dial mechanism may be 
excited, whilst the larger ones of the printing mechanism will remain 
passive, A catch on the impressing lever turns a feed wheel for moving 
the strip of paper forward at each stroke of the lever.—Not proceeded 
with, 


CLass 10.—MISCELLANEOUS 


Including all Patents not found under the preceding heads. 

2527. Wittram Srptiacs Losa, Wreay Syke, Cumberland, “ Preparation of 
tize which may also be used as a waterproof varnish or coating. "—Dated 
28th October, 1856. 

This invention consists in preparing from rosin, resins or sterine, or a 
mixture of the two, substances suitable for sizeing or waterproofing pur- 
poses, The above materials are first acted upon with an alkaline solution, 
and thus rendered soluble ; such solutions are then treated by chloride of 
lime, or other chloride, and an acid or solution of alum. 


2532. James Hinper, Cheetham, Rochdale, ‘Iron and steel.”—Dated 28th 
October, 1856. 

This invention consists in oxidising or partially oxidising iron by ad- 
mitting aqueous vapour, or other source of oxygen thereto when ina 
heated state, but under the fusing point, that is to say, before the metal 
becomes fluid ; it is then fused in any ordinary manner.— Not proceeded 
with, 

2533. Apotrae Avprit, Newman-street, Oxford-street, London, “ The novel 
application of a certain root to tad manufacture of starch, paper, and card- 
board.”—Dated 28th October, 1856. 

This invention consists in the employment of bryony for the manu- 
facture of starch, paper and cardboard. The fibrous residuum left after 
the separation of the starch therefrom is applicable for the manufacture 








2571. 











applied to the surface of the cast-iron by means of gum water, or other 
ahhesive matter, and afterwards fused. 


2542. AnTuuR James THomrson, Birmingham, “ An improved gum pot 


and brush, and which said pot and brush are also applicable for holding 
and using ‘liquid glue, paste, or other adhesive materials as well as var- 
nish, paint, and such like fluids, which are liable to dry up by the action 
of the air. ”—Dated 29th ¢ \etober, 1856. 

This invention consists in so forming such pots or vessels that the 
mouth or opening at the top may be somewhat contracted and made 
with a projecting rim, and on the handle of the accompanying brush to 
be used with such pots is placed a cover, which may be fixed to the 
brush, or made to move on its handle in an air-tight packing. This 
cover accurately fits the top of the pot, so that the brush, when returned 
after use, may be readily placed, with its accompanying cover, in such a 
way that it will close up and entirelyexclude the atmosphere from acting 
on the gum, varnish, or other fluid that may be within.—Not proceeded 
with. 


2549. Joun Macutuum, Argyle, ‘ Saltpetre.”—Dated 29th October, 1856. 


The crude saltpetre is first of all deposited in a chamber containing 
water, and the saltpetre and water are then agitated mechanically either 
by agitating machinery, or by the introduction of jets of air. When the 
cleansing process is completed, or is in its latter stages, after the boiling 
of the mass, the necessary cooling for the deposition of crystals is 
effected by bringing masses or currents of cold water into contact with 
the hot liquor. This cooling treatment hastens the process of manufac- 
ture very materially. When the crystals are to be dried for use they are 
removed and laid upon a plate or table heated by steam or hot-air pipes, 
and this drying completes the article for packing and use.— Not proceeded 
with. 

Joun WARNE, Blackfriars-road, London, ‘ Improvements in beer- 
engines.”—Dated November Ist, 1836. 

This invention consists ina novel arrangement of the parts of beer- 
engines known as Warne’s patent beer-engines. One of the great de- 
fects of the engines at present in use, arises from the pump-barrel being 
placed on a level with the counter, and from the oozing out of the liquor 
from the stuffing box at the top of the barre). In the present invention 
the pump-barrel is placed below the counter, the piston rod worked 
through the counter, and a double O G, or other suitable neck, is 
carried from the upper part of the barrel to some part below the 
counter and inside the bar.—Not proceeded with, 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond,—Extra 
































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
Dis. 
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Ratts.—A few transactions reported at rates which haye not transpired. 
There are sellers at £7 5s. per ton, nett cash, free on board in Wales for 
ordinary American rails. Railway chairs in the Clyde may be contracted for 
at #4 15s., and fishing plates at £8 5s. in Wales. 

Scotcu Pia Inox.—The demand is less active than last week, the market 
closes at 75s. per ton, for mixed numbers, viz., 3-5ths No. 1 and 2-5ths No, 
3, G.M.B., f.0,b. at Glasgow; American brands from 76s. 6d. to 77s, Gd. per 
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ton, The shipments for the week ending the 20th instant were 12,200 tons, 
against 12,300 tons the corresponding date last year, and the stock on warrants 
is about 25,000 tons. 

Manvractugep IRoy.—The demand is good. American orders are keeping 
the first class makers well supplied with orders, and Indian orders are keeping 
the mills of makers of the less expensive qualities going. 

Spg.rTse is quoted at £30 15s. per ton, sellers. 

Coppsk is in moderate request. 

Lzgap is firm with an upward tendency. 

Tin.—Foreign Banca is quoted at £145 per ton, and Straits at £140. 

Tin Prates.—A fair business doing. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 21st May, 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON, 


Imports, May 13.—140 tons old iron, by Haveside and Co., from 
Putacosin; 88 casks blacklead, by F. M. Porkorny, from Hamburgh; 473 
slabs tin, by Suse Tibeth, from Smyrna ; 3 cases machinery, by J. A. Goddard 
from France. 

May 14.—6 casks regulus antimony, by E. Eccius, from Hamburgh ; 10 tons 
old iron, by East India Dock Company, from Madras; 10 casks blacklead, by 
Schmidt and Co., from Hamburgh ; 18 casks zinc, by J. Harris, from Belgium 
2 cases ditto, by E. Sheldon, from ditto; 2,043 cakes spelter, by Simon and; 
Co., from ditto, 

May 15.—11 hogsheads tin, by E. McArthur, from Hamburgh. 

May 16.—825 bars iron, by Lucey and Sons, from Sweden; 2,730 plates 
spelter, by Mines Royal Copper Company, from Hamburgh ; 1,978 plates do., 
by Sellim and Sons, from Prussia. 

May 18.—70 csks. black lead, by Gray and Co., from Prussia; 60 ditto, by 
Elmenhorst and Co., from Hamburgh; 1 csk. 1 pkg. copper, by Thompson 
and Co,, from Beaufort ; 1,230 bars iron, by Engstrom and Co., from Sweden ; 
£25 worth of minerals, by Johnson and Co.,ifrom Holland ; 32 csks. manga- 
nese ore, by Nichol and Co., from ditto; 2 ditto, by Hecht and Co., from 
ditto ; 6,335 plates spelter, by Elmenhorst and Co,, from Hamburgh; 126 
slabs tin, by Corrie and Co., from Singapore ; 27 esks, zinc, by J. Harris, from 
Belgium. 





Exports, May 14.—600 oz. silver 100 oz. gold coin, by Samuel and Co, to 
Boulogne ; 50 cases iron, by T, Samuda, to Mogadore ; 293 cases tin slabs, by 
Cheeswright and Co., to New York ; 100 tons old iron, by Blumenthiel and 
Sons, to Stettin ; 114 oz. silver plate, by R. Escombe, to Antwerp; 304 oz. 
ditto, by ditto, to New York. 

May 15.—1 case spelter, by Phillips, Graves and Co., to Hamburgh; 65 oz. 
silver plate, by R. Escombe, to Jersey ; 392 oz. ditto, by ditto, to Ostend. 

May 17.—124 oz, silver plate, by R. Escombe, to Barbadoes; 836 oz. ditto, 
by W. Phillips, to Canada ; 60 oz. ditto, by J. Thredder, to New York ; 433 
& —_ by T, R. Alston, to Sydney; 30 oz. ditto, by R. Escombe, to Turks’ 

sland. 

May 18.—800 oz. silver 80 oz. gold coin, by Samuel and Co., to Boulogne ; 
112 oz. silver plate, by G, C. Strutton, to Sierra Leone. 

May 19.—92 oz. silver plate, by R. Escombe, to Hamburgh ; 190 ditto, by 
ditto, to Syra; 165 cs. iron manufactures, by P. P. Middlemist, to San Fran- 
cisco; 556 ov. silver plate, by R. Escombe, to Sydney, 





AcTUAL Exports FOR THE WEBK ENDING THURSDAY LAST, INCLUSIVE.— 
37 cases antimony to St. Petersburg, 68 cases iron nails to Colombo, 74 cases 
blacklead to Belgium, 12 tons iron to St. Michael’s, 80 cases copper to Sydney, 
995 cases plumbago to Boston, 45 ditto to St. Petersburg, and 80 ditto to 
Belgium, 200 cases zinc to Valparaiso, and 6 tons ditto to Rangoon, 8 tons 
rolled to Port Phillip, 2 tons lead ore to Gibraltar, 8,084 lb. quicksilver to 
Boulogne, 2,500 ditto to Belgium, 5,264 ditto to Rotterdam, 8,951 ditto to 
Hong Kong, and 684 ditto to Hamburgh, 7,280 oz, gold coin to Boulogne, 3,732 
ditto to Hamburgh, 3,000 oz. bar gold to Boulogne, 27 oz. gold dust to Hame- 
burgh, 400 oz. silver coin to ditto, 48,400 ditto to Boulogne. 





GEELONG METAL MARKET, March 13, 

No demand for sheet iron or quicksilver. Nails 24 per cent. in list. Iron- 
mongery 25 per cent. advance. Galvanised corrugated iron, light gauge, 
£38 to £55 perton; ditto, tiles, each, 3s.; ditto, wire fencing, £20 to £25 
per ton; ditto, galvanised, £29 to £32 per ton; ditto, Staffordshire standard, 
galvanised, £14 per ditto; Scotch Govan bar, £14 per ditto; pig, £6 10s. ; 
hoop, £14 to £15 per ton; sheet lead, 3 to 6 lb,, £30 to £32 per ton; 
Shot, £38 per ditto; tin plates, £2 10s, to £2 15s.; rolled zinc, £40 per 
ton. Piumbiec unsaleable; iron houses ditto. English coals, £2 5s. per 
ton; New Sonth Wales, £2 per ditto. 

Imports AT GEELONG FROM 2ND TO 7TH MARCH, 1857.—1 pkg. agricultural 
implements, £50 ; 97 ditto ironmongery, £220; 53 ditto machines and ma- 
chinery, £1,500 ; 3$ tons metals, iron, and steel, £60. 





Hvuit.—Exports, May 21st. 

14 casks 32 bundles hardware, 9 tons chains to Amsterdam; 5 casks 12 
cases 74 packages hardware, 47 casks 11 packages machinery to Antwerp ; 
96 tons coals to Apenrade ; 200 tons ditto to Archangel; 63 to Altona; 6 casks 
2 cases 8 bundles hardware, 91 bundles iron to Bremen; 13 casks 40 cases 
hardware, 2,034 bars 1,766 bundles, 153 plates, 178 bundles tubes, 100 tons 
pipe iron, 75 bundles steel 340 tons coals to Copenhagen; 5 casks 6 cases 
hardware to Christiansand ; 6 casks 13 cases 56 bundles hardware to Chris- 
tiania; 103 plates iron, 235 casks 220 cases hardware, 69 cases 245 pieces 
machinery, 2,811 bundles 37 cases steel, 25 tons chains, 1,055 tons coals to 
Cronstadt ; 4 cases 77 bundles hardware to Dunkirk ; 275 tons coals to Etsi- 
nore; 2 casks 8 cases hardware to Gothenburg ; 98 packages machinery to 
Ghent ; 470 tons coals to Havana ; 30 tons do. to Horsens; 82 casks 64 cases 
349 bundles, 18 packages hardware, 75 cases 52 pieces machinery, 1,450 bars 
1,422 bundles 287 plates 19 ewt. chainsiron, 298 bundles steel to Hamburg ; 
75 tons coals, 1,125 bundles iron to Flensburg; 14 cases machinery, 896 bars 
2,282 plates iron to ditto; 100 packages hardware, 3 bars 103 bundles iron, 
313 ingots copper to Konigsberg; 215 bundles 315 bars iron to Leer; 130 
tons coals to Narva; 237 tons coals to Nykopyng; 395 bars iron to Stettin; 
5 packages hardware, 11 cases 99 pieces machinery, 4,897 cast iron pipes to 
Tonning; 10 cases 51 bundles hardware, 64 cases machinery, 657 bars 1,163 
bundles 666 plates 190 tyres iron to Rotterdam; 60 tons coals to Thisted; 
70 tons ditto to Londerburg ; 9 casks 4 cases 60 packages hardware, 803 bars 
30 bundles 795 cwt. chains iron to Wyburg. 


Exports OF BRITISH MANUFACTURES AND PRODUCE FROM LIVERPOOL IX 
THE WEEK ENDING 2ist May,—COALs, tons,—Africa 15, Cape of Good 
Hope 491, Meibourne 138, Shanghai 1,107, Aden 150, Bombay 1,842, Madras 
194, Antigua 31 hhds,, Porto Rico 346, New York 124, Cardenas 281, Quebec 
462, St. John 106, Newfoundland 160, Monte Video 678, Para 55, Rio 
Janeiro 285, Rio Grande 30, Valparaiso 38, Bilboa 2 esks., Faro Islands 8, 
Civita Vecchia 248, Helanea 430, Iceland 11, Cork 140, Dublin 565, London- 
derry 120, Tralee 350. 

CorPEr.—Barbadoes 1 ton, Havana 10 tons 16} cwt. 10 es., New York 48 
cs,, Montreal 2 cs., Bahia 7 es., Lima | serin Maranham 4 cs., Rio Janeiro 
10 tons 16 cwt., Constantinople 26 cs., Naples 16 cwt. 1 csk., Havre 20 tons, 
Lisbon 8 es, 

_ Harpware, packages —Africa 6, Cape of Good Hope 150 Melbourne 398, 
Sydney 179, Manilia 1 pkg. 10 bris. 8 cs. 129 bxs,, Singapore 1, Batavia 1, 
Bombay 51, Calcutta 81, Ceylon 4, Moulmein 1, Antigua 19, Curacoa 15, 
Barbadoes 71, Havana 92, Belize 6, Jamaica 22, St. Thomas 103, Trinidad 27, 
La Guayra 21, Vera Cruz 25, Baltimore 63, Boston 8, New Orleans 95, New 
York 226, Philadelphia 62, Halifax 2 pkgs. 1 hhd., Montreal 135, Newfound- 
land 1, Prince Edward Island 1 es., Quebec 19, St. John 219, Bahia 35, 
Buenos Ayres 223, Lima 140, Maranham 21, Monte Video 317, Aspinwall 4, 
Para 1, Pernambuco 179, Rio Grande 31, Rio Janeiro 377, San F. i 5 


Genoa 110}, Lisbon 94}, Naples 13}, Havre 184, Rotterdam 3, Trieste 35}, 
Port Mahon 1, Marseilles 4}. 

Iron, Castings, tons.—Africa 6, Melbourne 11, Bombay 5}, Havana 14, 
Barbadoes 16 c., St. Thomas 8¢., Prince Edward Island 13 c., New Orleans 
1, New York 25, Buenos Ayres S, Maranham 10 tons 9¢., Monte Video 3, 
Pernambuco 3 tons 12 c., Para 15, Rio Janeiro 353, Genoa 3tons4c., Malta 
3 tons 3}. 

Troy, _ = tons.—Africa 18, Melbourne 4, Calcutta }, Ceylon 40, Barba- 
does 2}, Baltimore 1, Boston 173, Montreal 50, New Orleans 2, New York 73, 
Philadelphia 64, Quebec 8, Buenos Ayres 22}, Lima 1}, Maranham 3}, Rio 
Janeiro 8, Alexandria 15, Barcelona 33, Cadiz 26}, Constantinople 17, Genoa 
6, Gibraltar 25, Galatz 15, Lisbon 48, Smyrna 1, Alicante 294, Havre 4, Vigo 
11, Valencia 5}, Venice 8. 

Iron, Natis.—Calcutta 134 kgs., Barbadoes 105 kgs., St. Thomas 115 kgs. 

Iron, Pig, tons. —Melbourne 50, Boston 274}, New York 497, Philadelphia 
101, St. John 10, Bahia 60, Rio Janeiro 20, Stettin 5. 

Iron, Rartway, tons.—Bombay 222}, Charleston 204, New York 1,169. 

Iron, Rop, tons,—Shanghai 60, Bombay 93§, Buenos Ayres 20, Constanti- 
nople 30, Lisbon 5}, Naples 15. 

leon, Suet, tons.—Adelaide 22, Melbourne 17), Bombay 77, Calcutta 
35}, Havana 97}, Boston 133, New York 143}, Montreal 75, Philadelphia 1 
ton 7} ewt., Quebec 24, St. John 37, Lima 11, Maranham 7 ewt., Rio Janeiro 
3}, Valparaiso 14, Beyrout 2}, Bordeaux 6, Bilboa 3, Constantinople 76, 
Genoa 11, Galatz 9, Naples 14, Havre 11 tons 11 cwt., Oporto 3}, Santander 
8}, San Sebastian 8 tons 8 ewt., Trieste 6}. 

LEAD.—Melbourne 4 tons 11 cwt., Calcutta 5 kgs., La Guayra 2 csks., 
Jamaica 3 tons 10 ewt., Havana 5 tes, 3 bxs., Trinidad 1 ton 7 ewt., Bahia 1 
bri., Rio Janeiro 3 esks. 2 tons 4 ewt., Maranham 1 ton 2} ewt., Pernambuco 
6 esks. 2 tons 18 cwt. 

Leap, Suot.—Bombay 25 kgs., Calcutta 45 kgs., Singapore 23 kgs., Jamaica 
3 csks., Baltimore 1 csk., Montreal 24 csks,, Buenos Ayres 50 kgs., Maranham 
17 kgs., Monte Video 50 kgs., Para 20 kgs., Rio Janeiro 30 kgs. 

MACHINERY —Cape of Good Hope £46, Melbourne £950, Ceylon £40, 
Calcutta £120, Antigua £7, Philadelphia £70, Newfoundland £450, Buenos 
Ayres £150, Para £45, Valparaiso £295, Constantinople £30, Lisbon £1810, 
Mahon £35, Genoa £1,647, Havre £405, Palermo £85, Barcelona £64, 

STEBL.—Port Natal 4} tons, Bombay 6} tons, Melbourne 5 tons 18c,, Bar- 
badoes 2c., Boston 28 tons 14c,, New York 39} tons, Montreal 1 tons 19c., St. 
John 3 tons 154c., Philadelphia 12 tons 7c., Rio Janeiro 2 tons 18c., Valpa- 
raiso 3 tons 3c., Genoa 5 tons l5c., Galatz 44c., Havre 4c., Leghorn 5 tons 


Tix, Brock anp Bar.—Bahia 1 bri. 3c., Buenos Ayres 2 bris., Pernambuco 
1 bri., Rio Janeiro 1 csk., Constantinople 10 bris., Valencia 3 bris., Leghorn 
5 bris., Malta 1 brl., Santander 1 bri. 

Tin Pxiares, boxes.— Melbourne 30, Curacoa 15, Havannah 395, Trinidad 
30, Vera Cruz 146, Boston 769, New Orleans 627, New York 8,039, Philadel- 
phia 270, Montreal 422, Quebec 130, Buenos Ayres 50, Bahia 197, Maranham 
60, Rio Janeiro 125, Rosario 50, San Francisco 400, Valparaiso 180, Alexan- 
dria 100, Barbadoes 30, Corfu 50, Genoa 100, Galatz 200, Lbrail 1,000, Trieste 
280, Leghorn 30, Lisbon 24, Malta 65, Messina 50, Syra 30, Valencia 50, Bar- 
celona 140, Havre 20, Rotterdam 30. 
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(From our own Correspondent.) 
Tue Inon Trave: Improvement still going on: Prices firm, and no Alteration 
contemplated : Pig-iron Stocks low—Coat TRADE: Tolerably active—GENERAL 
Traves: Still healthy: Smelters allowing an ertra half per cent. discount for 
cash—Tin Trave: Not over brisk: Our former position established, and no 
reduction yet-—MUNIFICENCE OF EmpLoyers: “Go and do thou likewise" — 
Srrike on RepvucTion oF Waces—New MONUMENTS IN LICHFIELD 
CATHEDRAL—IMPROVEMENTS AT DupLeY Station—Cannock Case: /(s 
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Company—TueE Potteries: The Enterprise of Corporations and Manufacturers | 


there : Commencing a new Market Hail at Tunstall : A new Show Room at Alder- 

man Copeland's : Choice Specimens in Porcelain, Statuary, and Vases—AGRICUL- 

TURAL Macuinery: Trial of a Manure-sowing Implement—Tue Growine 

Crops: The Effects of the Thunder Storm— AN Oak TREE WoRTHY oF 

Fame: A Suggestion to Photographers. 

Tus improvement in the demand for South Staffordshire iron, which we 
had to notice last week, has gone on increasing in the past seven days. 
For sheets and plates the demand at first class houses is quite equal to the 
capabilities of those firms to supply the needed quantity in the stipulated 
periods, More, however, could be done in other descriptions. Prices 
remain firm, and there is no prospect of an abatement next quarter. No 
difficulty is experienced by United States agents in selling as much first 
class manufactured iron as they are permitted to offer, The orders by the 
last mail were not so many as they would have been had not a rumour 
been circulated in the American market that there existed a probability of 
a decline in the price of next quarter. The rumour was without sufficient 
foundation, and can be accounted for only to the great desire on the part 
of certain Liverpool agents to be thought au courant on all matters con- 
nected with the iron trade, to the disparagement of agents on the other 
side of the Atlantic. To the conclusion which the rumour embodied the 
Liverpool agents would seem to have come upon the occurrence of the 
quietude that marked the fortnight or three weeks which immediately fol- 
lowed the quarterly meetings. A change in the present rates, even in an 
upward direction, is more shunned than courted by masters, because of 
the unsettledness which always follows upon any alteration in prices; and 
with the present steady demand, if the tendency be in any direction, it is 
decidedly upward, for in addition to the demand which now exists being 
most healthy, the makers of malleable iron, as we last weck remarked, 
have now to give 7s. 6d.a ton more for their pig iron than they did at 
Christmas. But we affirm that an alteration in either direction is not 
contemplated. 

The make of pig iron continues large, but so good is the demand that 
stocks keep very low at almost every furnace where the qualities are those 
in demand by the makers of accredited malleable iron. 

In the coal trade the of the fact 
of tolerable activity. 

The general trades of Birmingham and Wolverhampton are said to be 
characterised by features of greater encouragement than those by which 
they were marked last week, the number of orders received having been 
larger, though, speaking generally, not nearly so large as might be reason- 
ably desired. This is especially so in the brassfoundry trades, which 
would be considerably benefited by a further decline in copper. Smelters 
are deferring the day when this will be done to as late a period as pos- 
sible, and have in some quarters earned a word of commendation for “ good 
feeling,” in allowing an extra half per cent. discount forcash. The terms 
now are 3 per cent. discount for cash or six months. At most of the chief 

blish ts for the fi of tin wares, both in Wolverhampton 
and Birmingham, there is considerable activity, but this cannot be said of 
smaller houses. It has been stated that the recent reduction in the price 
of tin would occasion a reduction, and that no less than 5 per cent., in the 
price of certain manufactured goods, in which its consumption is greater 
than the cost of manufacture. We had occasion, some months ago, to 
draw jon to the unlikelihood of such a proceeding following a previous 
reduction, notwithstanding that such a step was confidently announced as 
about to be taken, and we take a similar course now. The average cost per 
box of tin plates is not less than 60s. The utmost reduction that could be 
expected in the price of these, in consequence of the two recent falls in tin, 
would not be more than 6d, a box, which even has not yet been declared. 
Now, 6d. on 60s, would be 2d. in the pound, and 6d. in the pound being 
only 16s. 8d., or three-quarters per cent., we don't see how a fall of 5 per 
cent. upon the manufactured article can be reasonably looked for. 

We have with pleasure heard of several acts of munificence on the 
part of ironmasters in this district in the past week in support of popular 
education. The principal of these was by the honorary secretary of the 
iron trade, Mr. John Hartley, of The Oaks, Wolverhampton, and of the firm 
of Messrs. G. B. Thorneycroft and Co., of that town. In addition to 
taking into his own hands, at an immediate outlay of £1,000, a not over 
desirable piece of land, in order that he might enable the promoters of the 
erection of a day school at Wolverhampton in connexion with the Wesleyan 





ers keep up a state 











Valparaiso 234, Alexandria 5, Barcelona 3, Civita Vecchia 6, Constantinople 
8, Corunna 1, Gizon 1 es., Corfu 5, Galatz 19, Genoa 34, Farao Islands 12, 
Gibraltar 51, Leghorn 11, Lisbon 80, Malta 4 pkgs. 6 cs., Messina 11, Naples 
1, Oporto 2, Palermo 1, Rotterdam 1, San Sebastian 12, Smyrna 27, Trieste 19. 








Troy, Bax anp Bout, tons.—Africa 21, Arica 36, Melbourne 1493, Sydney 
= Shanghai 24 Bombay 308, Calcutta 127, Barbadoes 6}, Havana 2, Jamaica 
16¢ ¢., St. Thomas 2, Boston 545 » Baltimore 4c., New Orleans 2193, New 
York 1,984, Philadelphia 173, Quebec 212}, Montreal 1444, Newfoundiand 4, 


St. John 95}, Prince Edward Island 8, Bahia 5}, Lima 25 tons 16 c., Maran- 
ham 6}, Monte Video 11}, Ric Janeiro 41}, Valparaiso 153, Alexandretta 103, | 
Alexandria 8}, Bordeaux 44, Beyrout 9, Constantinople 122, Galatz 58, 


ion, to which Mr. Hartley belongs, to erect their building upon a 
spot which they had chosen, he has given to the same object a donation of 
£250; Mr. Perks, of the same firm, follows with a donation of £100. To 
the same object also Mr, E. F, Wright, eng and i , and Mr. 
Isaac Jenks, the Mineral Works, Wolverhampton, gave each £50. Among 
the contributors to a church school at Tipton, are W. 0, Foster, M.P., 
and Messrs. Bagnall, each also for £50. 

A large portion of the workmen employed at the tube works of Messrs. 
John Russell and Co., at Church Hill, Wednesbury, having refused to 
submit to a reduction of prices, of which notice had been given, are now on 





strike. The men allege that the wages offered are considerably below 
those paid at similar works elsewhere. 

Two handsome monuments are in course of erection in Lichfield Cathe- 
dral. One in the nave consists of a figure of enamelled brass, inlaid with 
Minton's mosaic, laid in black marble; the inscription (also of enamelled 
brass) is as follows :—* To Thomas William, Earl of Lichfield, for twenty 
years Lieut.-Colonel Commandant of the Queen's Own Royal Regiment of 
Staffordshire Yeomanry. This tablet is erected by the officers, non-com- 
missioned officers, and privates of his corps, as a memorial of their respect, 
attachment, and regard. Nil desperandum.” This movement was executed 
by Messrs. Hardman and Powell, of Birmingham.—The other monument, 
to the late lamented Archdeacon Hodson, was executed by Mr. Earp, 
sculptor, of London, from a design by Mr. Street, architect, and is being 
erected at the sole cost of Miss Sparrow, of Bishton. It is placed in the 
arcade in the south aisle. It rep a i 
marble, with an inlaid cross of enamelled brass The panels 
consist of four groups of figures, of quisi in alabuster, 
representing the Crucifixion, the Entombment, the Resurrection, and the 
Ascension of the Saviour. 

Complaints, not without fi n, have freq ly been made respect- 
ing the insuffici of the railway station at Dudley. The 
mayor of that town has lately been in communication with the Oxford, 
Worcester, and Wolverhampton Company, and an intimation has been 
given from the secretary's office that Mr. Sheriff, the general manager, had 
had instructions from the board to see Mr. M‘Clean, the lessee of the South 
Staffordshire Railway, upon the subject of a joint station; and that he has 
power to expend in the erection of the same any sum not exceeding £2,000. 

The attention of iron and coal masters in this district continues to be 
directed to the coal and mineral field of Cannock Chase, immense tracts 
of which lie undeveloped, because only recently opened to mining and 
manufacturing enterprise. A good connexion with the neighbouring 
markets and with all parts of the kingdom will soon exist between the 
centre of one of the chief mineral tracts both by water (the Birmingham canal) 
and by rail (the Cannock Mineral Railway). After an abortive negotiation 
with the North Staffordshire Railway Company, the proprietors of this com - 
pany have determined to lease their undertaking to the London and North- 
Western Company. At the linary general ting, at which this 
decision has just recently been come to, the chairman (Mr. William Malins) 
in bringing the subject before the shareholders said, “that the Cannock 
Mineral Railway was a line which would a very valuable mineral 
district, and which would afford to all parts of the adjacent country and 
to the metropolis a most valuable supply of coal, as well as being a link, 
affording great facilities for passenger traffic to that part of the country. 
The difficulties of the times had prevented its being carried out. It was 
not constructed at the present moment, but it was in progress. Lying as 
it did, however, in the midst of a network of railways, it was obvious that 
it could not exist as a separate line, but must form a link with some of the 
great adjacent lines of communication, It was not to be wondered at, then, 
that there had been a conflicting desire on the part of all the surrounding 
railways to take possession of this small link. A negotiation had been 
going on for some time with the North Staffordshire, but in the beginning 
of the year the di idered that the provisi of that agreement 
were substantially withdrawn, and that they were at liberty to negotiate 
with the London and North-Western Company. The directors, consider- 
ing themselves exonerated from the trammels of that agreement, entered 
into a subsequent agreement with the London and North-Westerr.” The 
chairman, in conclusion, read the heads of the agreement which was 
proposed as the basis of the arrang: t to be luded b this 
company and the proposed lessees. We give the following two heads:— 
“The line of the Cannock Company is authorised, between the South 
Staffordshire Railway at Cannock and the Trent Valley line of the North- 
Western Company at Rugeley, to be constructed as a double linc, with all 
proper stations, works, and conveniences required for working the traffic 
(of similar character and construction to the line, stations, works, and 
conveniences of the Cannock branch of the South Staffordshire Railway) and 
when constructed to be leased to the North-Western company in perpetuity, 
ata rent of £5,500 per annum, payable half-yearly, and to commence from 
the day on which the railway is delivered to the North-Western Company, 
approved by the Board of Trade as ready for opening, subject, however, as 
after mentioned.” “In the event of the construction of any other rail- 
way, forming a communication between Colwich and the South Stafford- 
shire Railway at or near Cannock, the rent thereafter to be reduced to 
£5,000 per annum.” The per-centage which the agreement is expected to 
realise to the lessors is from 4 to 4}. 

Among all the districts in Great Britain where the material sciences 
and the decorative arts combine in the products peculiar to such districts, 
none keep better pace with the progress necessitated by the growing 
intelligence of the continental manufacturers than the district of North 
Staffordshire ; and than North Staffordshire there is no district in which 
progress in town improvements and local government is more observable. 
Last week the corner stone of a new market-hall for Tunstall in the 
Potteries was laid with considerable ceremony, by Mr, Enoch Wedgwood, 
the late chief bailiff of the town, The building will occupy a commanding 
site facing the market place and the Town-hall, and will be a great ornament 
to the town, The architect is a talented young man, formerly of Wolver- 
hampton, Mr. Robi , who has erected several public buildings in both 
North and South Staffordshire. In enacting that part of the proceedings 
which devolved upon him, Mr. Wedgwood remarked :—“ It had long been 
considered necessary that some proper market accommodation should be 
provided. The size of the place, its importance, the numbers of its 
increasing population, the nature of the staple manufacture, the extensive 
mines and supply of minerals which abounded in the neighbourhood, the 
yet undeveloped iron trade, the position of the town, constituting it a sort 
of metropolis—all demanded that it should become not only a manufac- 
turing and commercial, but also a market, emporium, for the eight or nine 
townships that surrounded it. The new market, it appeared to him, would 
have four excellences : it would occupy an eligible and commanding site, 
it would cover a vast space, it would be most efficiently ventilated, and 
would be exceedingly well lighted, He believed a market hall would be 
erected worthy of the town and the district, and which would serve as a 
model to the sister towns of the Potteries. 

At the extensive manufactory of Alderman Copeland, M.P., at Stoke- 
upon-Trent, a new show room has been opened this week. The room, 
which is upwards of 100 feet in length, is approached by a noble flight of 
steps, and is enriched with an extensive collection of exquisite specimens 
from the fi y, in p Jain, statuary, vases, and numerous other 
works of art, including a variety of new productions of special interest, 
which, whilst they manifest the enterprise and spirit of the worthy pro- 
prietor, reflect much credit on the taste and skill of Mr. Goss, the chief 
artist. In the statuary department a substance denominated the “ ivory” 
body has been recently introduced, which is said to be better adapted for 
larger productions than parian, is of equal beauty in tint, and stands the 
action of fire without distortion. Amongst the principal objects manufac- 
tured from this new material may be noticed a striking life-sized bust of 
her Majesty, being a copy of the celebrated work by Noble, the sculptor ; a 
massive and beautiful column, of a new design, surmounted by a bust of 
Minerva, standing eight feet high, and said to be amongst the largest works 
in ceramic art; a spirited reproduction of Kiss's Amazon; Leonidas de- 
parting for Thermopyle; and various other striking figures and groups. 
As another prominent feature showing the progress of the fictile art, may 
justly be noticed some splendid speci of t i jewellery porcelain, 
after the style of the old Sevres ware, with the additional advantage of 
being more brilliant and permanent; as well as the “egg shell” porcelain, 
which is particularly light and of great beauty in design—the specimens of 
the former being in dessert services and vases, and the latter in tea services, 
A vase of immense size and elegant proportions, in the Alhambresque style, 
gorgeously enriched in gold and colours, and a handsome porcelain mantc]- 
piece and fire-place are amongst the many beautiful articles displayed. 

Two establishments for the sale of agricultural machines have recently 
been opened in Wolverhampton, To witness a trial of a machine supplied 
by one of them a number of local agriculturists of some standing assembled 
last Friday on the farm at Congreve, Neubridge, of Mr. C. Keeling. A 
local paper says:—The impl is i ded to disp with the old 
system of sowing manure broadcast by the hand, and the want of a machine 
of this kind has long been felt by agriculturists. It covers a space of 
seven feet, and is worked by one or two horses, ding to the lition, 
of the soil and the quantity of work required. The day was most propitious and 
the opportunities of examining the merits of the machine thereby rendered 
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of the machine, but these were satis/actorily answered on its being brought 
into operation, as it was evident to all present it would fully answer the 

promised by Mr. After it bad sown various kinds of manure 
in the most perfect manner, varying in quantity from three to five cwt. per 
acre, according to the wishes of the company, the party left the field highly 
satisfied with the working of the machine, it having manured a space of 
from four to five acres in much less than two hours. 

The state of the growing crops is a matter of much interest at this time to 
us all, Respecting the crops in the agricultural parts of South Staffordshire, 
with the effects upon them and upon other possessions of agricultur- 
ists here, the Wolverhampton Chronicle, of Wednesday |last, has the 
following: —“ Within the last few days, under iufluences and con- 
ditions equalling those of more tropical positions, upland and valley 
vegetation has made proud progress. The grass is becoming deep and 
luxuriant, the wheat has attained a length of blade that makes the field an 
undulating sea of green, the barley, too, is no less bright and beautiful, 
while beans are making rapid strides. Nature everywhere displays her 
joyous attributes, and revels in leafyluxury. The fields, the roads, and 
rivers everywhere bear evidence of the late rains; and from inquiries and 
observations made within the pass of a iderable number of miles, 
we find the effects of the rain on Thursday last to be considerable. 
The growing crops and seeds in some cases were transported to the roads 
and distant grass lands; and in the neighbourhood of the Severn, out- 
houses were flooded and cottages were i lated. Pigs and cattle had to be 
rescued from the foaming element that suddenly surrounded them, and 
inmates found it needful to hurry up stairs from the inundated lower 
storey of their dwellings. Brooks escaped their usual bounds, and carried 
carts and ricks from field, and copse, and hill-side across considerable 
distances. The Severn and its tributaries were swelled bank full, and 
swept and spread extensively over shallow flats, The electric fluid ex- 
hibited itself for an unparallelled period, and for many miles around ; but 
although some chimneys were thrown down, a few stacks set on fire, some 
house-tiles dislodged, and a few persons here and there slightly injured, no 
serious damage has come within our knowledge.” 

Near to the borders of Staffordshire there is now standing in the little 
village of Marton, near Congleton (Cheshire), an ancient oak which is 
described as being finer than the Cowthorpe oak, of which the present 
dimensions are said to be—circumference at the ground 50 feet; at a yard 
from the ground 45 feet; girth of the largest limb 10 feet, ‘he Marton 
oak is described as having a circumference at the root of 58 feet; at a yard 
from the ground of 47 feet ; and at five feet from ditto of 42 feet; the girth 
of the largest limb was stated to be 11 feet 6 inches; and the diameter of 
the hollow inside 5 feet. Why this tree is not generally known is a marvel. 
Perhaps because no one expects to find great trees in Cheshire; at any rate 
a traveller through the county would see none. There should be accurate 
measurements and photographs taken of the largest oaks in England. 
How many are now standing at 40 feet girth at a man's height from the 
ground? How long will they stand? This Marton oak, most probably the 
largest in England, is within an easy walk of Congleton, on the North 
Stafford Railway. The suggestion that photographers should at once lend 
the assistance of their marvellous art to the preservation of a faithful record 
of such noble ruins as still remain in Great Britain is one that will, we 
trust, be powerfully seconded. To nothing could photography be better 
applied, for it alone is capable of representing with unerring accuracy the 
features of these mighty relics of former ages which are now rapidly 
passing into annihilation. An oak was felled at Morley, in Cheshire, 
which produced upwards of 1,000 feet of measurable timber. It girthed 
45 feet. Its existence could be traced back for 800 years, and it was 
supposed to be one of the largest trees in England. The hollow trunk had 
for some years before it was cut been used for housing cattle. 











METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(FRomM ouR OWN CorRRESPONDENT.) 

‘Tuere has been no change of importance in the iron trade during the past 
week, and though the tightness of the money market is exercising a pre- 
judicial influence on business in general, the demand for iron continues 
steady, and there are a sufficient number of orders in hand to keep all the 
works in full operation. During the past week the movements of the 
precious metals show a balance of £400,000 in favour of this country ; and 
should this sum produce any fuvourable change in the money market, we 
may expect an improvement in our general trades. The demand for iron 
for exportation continues very great. The shipments for the past week have 
been 13,625 tons against 11,947 tons for the corresponding week of last 
year, or an increase of 1,676 tons. The inquiry for rails is scarcely so active 
in the Yorkshire districts, The Welsh houses are monopolising the greater 
part of this description of the iron trade. 

The steel trade is active, and the demand for cutlery goods, at Sheffield, 
is on the increase. 

The coal trade is tolerably active for the prescnt season, and prices have 
been more regularly maintained during the past fortnight, though it is ex- 
pected that when the season advances a reduction will be made. 

The activity of the iron trade and the facilities now being made for the 
exportation of the article are producing a favourable influence in the coal 
markets, 

To-day (Friday) one of the bridges intended for the new landing stage at 
Liverpool is intended to be brought over from the Cheshire side of the 
river, and placed in its future position opposite the Prince's Parade, The 
bridge is to be conveyed from the other side on three pontoons covered with 
seaffolding, and raised to such an elevation as that one end of it can be at 
once placed upon the pier and the other end lowered upon the stage. The 
bridges are 115 feet long, and the first one has been completed in the short 
period of five weeks, which feat reflects great credit upon the firm of 
Messrs, Fairbairn and Sons, of Manchester, who have accomplished it. A 
second bridge will be brought over on Monday next, and the remaining two 
as soon as completed, The fourth and last section of the stage will be 
launched from the yard of Messrs, Thomas Vernon and Sons, at Tranmere, 
on Saturday, and added to the other three at the Prince's Pier. 

A very sharp competition has been shown in the late exhibition of 
agricultural implements at Vienna, which was visited by upwards of 
150,000 persons. On Monday, the 11th of May, the agricultural implements 
were exhibited. There were six competing firms, Messrs. Clayton, Shuttle- 
worth and Co., of Lincoln; Messrs. Davy Brothers, Park Lron Works and 
Rolling Mill, Sheffield; Messrs. Hornsby of Grantham ; and Messrs. Garrett, 
Weiss, and Beaumont. An accident occurred to the engines of Messrs. 
Garrett and Weiss, and their operations had to be suspended snd a final 
judgment deferred. That judgment has since been given, and the honour 
of the principal prize, a gold medal, has been given to Mesers. Davy of 
Sheffield. 

This prize thrashing engine and hine were exhibited in the Corn 
Exchange, Sheflield, previous to their exhibition in the Vienna agricultural 
show; and at the latter place they were put into competition against the 
productions of all the leading agricultural implement makers, not only of 
this country, but of the whole world—for to al] nations the exhibition was 
epen. The result was as above stated: the council awarded the chief 
prize gold medal to Messrs. Davy Brothers, and it was presented to the re- 
presentative of the firm (Mr, W. S. Davy) by the Emperor of Austria 
himself. They were also awarded the great silver medal for the best 
thrashing machine, One fact alone is sufficient to show that Messrs. Davys'’ 
implements must have exhibited great superiority, and that fact is, that 
among the many agricultural implement makers of this country and 
America, the principal firms were present at this exhibition, displaying the 
capabilities of their various articles. 

Some immense blasting operations took place yesterday (Thursday) 
at Holyhead, in the quarry which supplies stone for the construction of 
the Holyhead break - ‘The operation took place soon after one o'clock, 
when 21,000 Ibs. of gunpowd were exploded simultaneously by a 
galvanic battery, which detached upwards of 160,000 tons of stone from the 
face of the rock. The powder was divided into four charges, placed in 
chambers connected by a gallery which runs horizontally a length of 120 
feet. The explosion was made by a voltaic battery, consisting of forty-eight 
cells placed on the top of the rock, the wires which form the voltaic cir- 
cuit passing down the face of the cliff to the entra of the headi: The 
powder chamber, most deeply situated from the cliff, is thirty-five feet from 
ee Holyhead mountain ts 780 feet above the 
sea 

A great deal of attention has been excited in commercial circles by the 

















“ Memorial from the Manchester Chamber of Commerce to Lord Palmer- 
ston on Cotton Supply and Indian River Navigation,” in which the gentle- 
men composing that influential body r ito his lordship, in very 
forcible terms, an idea suggested by Mr. Bourne for the navigation of the 
shallow internal waters of India, whereby the producti of the interior 
would find an easy outlet to the coast, and a superior inlet would be afforded 
for British manufactures. That the main impediment heretofore subsisting 
to the effectual and profitable navigation of Indian rivers by steam, has been 
their shallowness at certain seasons, but that this difficulty has been over- 
come by an expedient proposed by Mr. Bourne, civil engineer, whereby the 
cargo, instead of being placed in the steamer herself, which would sink 
her too deeply in the water, is placed in a succession of shallow barges 
properly attached to the steamer, whereby a large carrying capacity is 
reconciled with a shallow draught. 

A novel experiment was made on Monday evening with Mr. Knapton’'s 
apparatus for lighting railway carriages with gas. Seme six years ago Mr. 








| matter right. There seems to be an important principle involved in this 
| case, as the practice of shunting across streets and common roads practi- 
| cally destroys the right of way enjoyed by the public. It is quite clear that 
| a level crossing merely implies the right of occasionally running a train 
| across a thoroughfare, not of continually blocking it up. At any rate this 
| is the common-sense view of the matter. 

A Berkshire farmer has joined in the discussion with reference to the 
relative merits of the thrashing machine and the flail. Last week the 
current of opinion was decidedly in favour of the employment of steam 
machinery, but the Berkshire agriculturist holds different views :—*“ Steam 
(he says) is no doubt a most powerful auxiliary to trade and commerce 
but I think its advantages have been over-estimated in many cases, inas-; 
much as the expense of working is too great compared with the advantage 
gained—in some instances from the great cost of fuel, in others from the 
amount of labour required to work it effectually, especially as it regards 
thrashing. When a farmer wants to thresh a rick of corn he has not only to 

ider the best mode of getting the grain ready for market, but he should 





Knapton took out a patent for an invention called a “ dry g .” and 
this contrivance he has now fixed to the bottom of a railway carriage. 
The gasometer can be filled by means of a flexible tube from any of the 
station mains. The gas is introduced into the compartments of the car- 
riage by the ordinary piping, and can be turned on and off at pleasure. A 
first-class carriage belonging to the Great Northern Railway Company 
having been fitted up with gas, and furnished with a gasometer capable of 
holding sufficient for eight hours’ consumption of gas with three burners, 
proceeded on Monday night last from York to Milford Junction and back— 
a distance of thirty-two miles. The trip was one of an experimental cha- 
racter, and was highly successful. The gas burnt steadily and brilliantly, 
and formed a striking contrast to the dim oil lamps now in use. We have 
little doubt, from the great economy of gas in comparison with oil, and 
its vastly superior light, that at a time not far distant the whole of the rail- 
way companies in the kingdom will adopt Mr. Knapton's or some similar 
invention. 

The general aspect of trade in the manufacturing districts has been 
somewhat inactive, and prices have been lower at Manchester for several 
descriptions of goods. At Leeds and Huddersfield the trade has been quiet, 
and very little business transacted. 

The corn markets are lower, and the prospects of the young wheats are 
bright and promising. 

The local share markets have been dull and unsettled, owing to the 
pressure in the money market. 





NOTES FROM THE EASTERN COUNTIES. 
(FRoM OUR OWN CORRESPONDENT.) 


A spEcIAL meeting of the Beccles Town Council has been held for the 
purpose of taking steps for draining the extensive level of marshes about 
the town by steam power. A i ppointed to ider the subject 
reported that they were of opinion that the Council would find it most de- 
sirable to plaee the construction of the machinery in the hands of Messrs. 
Easton and Amos, whose high standing would be a sufficient guarantee 
that the works executed would be fully commensurate with the cost. The 
following estimate was submitted to the meeting by Messrs. Easton and 
Amos :— 
A centrifugal pump, capable of raising 300 barrels of 
water per minute; a high pressure, expansive, and 
condensing steam engine, with two cylinders and 
boiler, &c, with all the necessary machinery, gears, 
and fixing the same .. .. .. +s «+ oe «+ oe £1059 0 0 
The building, including engine-house, boiler-house, coal- 
shed, and all necessary foundations to complete the 
a ee eee ae ee ee ee 





£273 18 0 
£1332 18 0 
Mode of payment—£300 to be paid upon completion of the works ; the 
residue in four equal yearly instalments with 5 per cent. interest, the first 
to be paid twelve months after the work is finished, or in a shorter period if 
desired. Mr. Amos attended the meeting, and after answering a variety 
of questions stated that he should be willing to have the work valued after 
its completion by any engineer of equal standing with his own firm; that 
he would undertake to keep the machinery in repair for seven years at an 
annual cost of £5 ; that an agricultural labourer after receiving instruc- 
tions would te quite competent to work the engine; and that the total 
annual expense would not exceed 3s. per acre. A resolution sanctioning 
the execution of the proposed works was carried by eleven to one. 

The first stone of the new Vernatt’s Sluice, Lincolnshire, has been laid 
by Sir John Trollope, M.P. The level of Deeping Fen and contiguous 
parishes, comprising some 20,000 acres, has hitherto been drained ineffi- 
ciently by the river Glen, an artiticial drain known as the Vernatt’s Drain, 
and the river Welland. ‘The sea sluice, situated at the junction of these 
channels at the reservoir near Spaliing, was blown up a few years since, 
and a temporary sluice, nearly a mile from the junction, has been found 
utterly inadequate to give egress to the flood waters. Last year the 
different drainage bodies in the district were united under an Act of Par- 
liament, one of the chief objects of the combined trust being the construc- 
tion of a new and efficient sluice. The spot selected for this is on the site 
of the old reservoir; the specifications were prepared by Mr. Lewin, C.E., 
of Boston, and the tender of Mr. Sissons, of Hull, was accepted for the 
execution of the works, the amount being £11,498. The works comprise 
a sluice pit 130 feet by 80 feet, with three openings of 11 feet each. The 
floor is laid on seven rows of sheeting piles, and the wing walls are con- 
structed on bearing piles 16 feet in the ground. Great benefit is expected 
to be derived from the site of the new sluice being 2 feet below the bed of 
the Welland, 4 feet below the site of the temporary sluice, and 6 feet 6 
inches below that of the present Glen Sluice. Many persons are of opinion 
that the Pode-hole and other interior works may ultimately be superseded, 
and an immense saving thus effected. In the construction of the work 
17,600 cubie feet of stone from the Bransley Fall Quarries, near Leeds, 
will be used. The greater part of the piles are driven, the labour having 
been much lightened by the new steam pile driver, patented by Mr. Sissons, 
and now employed for the first time. The sluice is to be completed by the 
ist of September. Sir John Trollope pertormed his duties very ably (the 
mallet and level employed by the honourable baronet were those used by 
Prince Albert in laying the foundation stone of Grimsby Docks), and after- 
wards addressed the company on the importance of the work. The 
inscription on the trowel used on the occasion was as follows :—“ The 
foundation stone of the Vernatt’s New Outfall Sluice, by which the drain- 
age of the valuable district known as Deeping Fen and other lands in the 
county of Lincoln is effected, was laid with this trowel by the Right Hon. 
Sir John Trollope, Bart., M.P., on the 9th day of May, 1857, and was pre- 
sented to him by Mr. W. Sissons, the contractor for the works.” As 
nothing can be satisfactorily accomplished in England without the time- 





in the works were liberally entertained by the contractor, and a party of 
gentlemen interested in the undertaking also dined together in the evening 
at Spalding. 

A curious dispute has arisen at Lincoln in consequence of the Great North- 
ern Railway Company continually shunting their trucks and carriages across 
the level crossings at High-street and Melville-street. A short time since 
a committee of the Town Council met a deputation from the railway com- 


pany, consisting of Mr. Packe, Mr. Chaplin, Mr, Wetherall, and Mr. Sey- | 


mour Clarke, and suggested that the points near the High-street crossing 
should be taken entirely away, as the only sure means of preventing a 

i of the nui ; but the deputation contended that this could 
not be done without cutting off the communication with their goods station, 
The committee then proposed the removal of the goods station from the 
east side of the High-street to the Holmes, but this was strongly objected 
to on the ground of the expense it would i The deputation stated, 
however, that a negotiation was at present in progress for converting the 
present Great Northern station exclusively into a p ger station, and 
using the Midland and Manchester, Sheffield, and Lincolnshire stations for 
the purposes of goods. This plan, if carried into effect, would, they urged, 
materially reduce the shunting across the High-street. The only result of 
a lengthy discussion was, that the promised to make more 











stringent rules than now existed for the shunting across the public the- 
roughfares, A statement of the case having been laid before the Town 
Council, a motion was made for indicting the company for a nuisance. 
The Town Clerk, however, counselled an appeal to the Board of Trade in 
the first instance, and it was agreed that this should be done, Mr. Brogden 
adding that, if the council could get no redress from the Board of Trade, he 
hoped the corporate funds would be used for the purpose of setting the 


of a good dinner, the whole of the men engaged | 


consider the relative value of his straw, cavings, and chaff, under the old 
and new systems. As it regards his grain the farmer may, if 
he uses steam power, have some temporary gain by taking advantage 
of a rising market; but I think the man who keeps steadily on 
thrashing by flail, and brings some corn to market most market 
days, will show higher returns by the end of the year (taking the average of 
seven years) than his neighbour who pursues a different course. Now, 
the first question is, under which system the grain is rendered most per- 
fect for market. As to wheat, under the new system, a great deal of corn 
is broken, which deteriorates the samples, or it goes into the tail, thereby 
causing a loss. Under the old system, a great deal of corn is also broken ; 
but this may be guarded against by compelling the taskers to take the iron 
weights off their sticks, and supplying them with list slippers to wear 
instead of their thick boots. As it regards barley, the maltsters strongly 
object to buying this grain when thrashed by steam, in consequence of the 
vegetative power of many of the corns being injured, which causes their 
shoots to rot, and also damaging those which they come in contact with. 
In respect of oats, the ends and skins are rubbed to such an extent, that I 
| think, under the present system of selling corn by measure, the buyer has 
the best of it. Beans and peas are generally much injured when thrashed 
by steam. I have known cases where the steam thrashing has been 
stopped, and the work afterwards completed by flail. The next question 
is, under which system the straw, cavings, and chaff are of the greatest 
value? I don't imagine it would require a conjuror or a very far seeing 
person to decide that point, whether the straw is tied up in trusses, or used 
as wanted when it comes from the flail, or whether, as is the case 
| when thrashed by steam, it is put into ricks liable to be damaged by the 

weather before it can be thatched, and then brought into the yards as 
wanted, at an extra expense, or tied up, if wanted for sale at last, and cer- 
tainly not so good in quality by many shillings per load as that threshed by 
hand; whether the cavings and chaff are best brought out in the same 
manner as the straw when from the flail; or whether it is stowed away 
and brought out for the stock at some future time, certainly not improved 
in quality. Next, I will go into the cost of thrashing under each system. 
According to my calculation, I effect a saving of 15s. under the old system 
on 50 qrs. of wheat—no large sum I grant; but when I consider the ad- 
— which exist under the old system I must say 1 am in favour of the 

jail.” 

A stack of barley was threshed out by one of Clayton, Shuttleworth, 
and Co.'s “ finishing” machines, The time occupied was 7} hours, in- 
cluding stoppages—the actual time of work being 6} hours The quantity 
of best barley was seventy-three quarters ready for market, beside tail. 
The engine was of seven horse-power. 

The Stamford Mercury says:—* About 30 tons of ironstone from Mr. 
John Lumby’s field in St. Martin's, Stamford, have just been forwarded to 
the Renshaw Iron Works near Chesterfield, for the purpose of being tested 
by the proprietors. Some remarkably fine fossils (ammonites, &c.) have 
been found by the workmen on removing the stone.” 

A curious fact was stated the other day at Norwich by a gentleman 
connected with the post office, as to the cost of conveying mails by railways 
instead of the old fashioned carts. It would cost, he said, £4,000 a year 
to send the mails between Ipswich and Norwich, a distance of 44 miles, by 
railway, whereas they were conveyed for £250 a-year by a mail cart. The 
result was that letters were sent by the latter means. In the case of 
Liverpool and Manchester, the post-office authorities reserved power in 
their arrangement to compel the railway companies to despatch special 
trains and at the times named by them, but to effect this they had to pay 
whatever the respective companies thought proper to charge. 

Sewage works have been commenced at March, Cambridgeshire. The 
plan adopted by the Local Board of Health was prepared by Mr. R. 
Reynold Rowe, of Cambridge, and Messrs. Gray and Son of the same place 
have contracted for the execution of works for £680. The drainage is to 
be through a barrel drain of pipes of nine inches bore, which is to empty 
itself into the river Neue near the bridge. The thick or solid refuse is to 
be deodorised in tanks. 

Mr. T. Lindsley, locomotive superintendent at the Norwich station of the 
Eastern Counties Railway, is about to retire from the service of the com- 
pany. Some of his fellow officials have presented Mr. Lindsley with a hand- 
some tea service on the occasion of his retirement. 





New Kiynp or Dramonp.—That diamonds are nothing but the 
substance of charcoal, or carbon in a crystallised state, is a fact pretty 
generally known; but that there is another elementary substance, 
called boron, which bears a strong analogy to carbon, is less so, 
perhaps, because boron has hitherto been obtained in such small 
quantities that it is still a curiosity, even in the laboratory of the 
chemists. MM. Wohler and Deville have lately made most in- 
teresting experiments upon this body, from which it appears that 
it can exist in three states, exactly corresponding to those of carbon 
—the amorphous, the graphitic, and the crystallised state. In order 
to obtain the latter, 100 grammes (3} ounces) of boric acid and 
eighty of aluminium are exposed, during five hours, to a violent fire 
in a black cracible coated with charcoal powder. The mass is then 
left to cool, and, on breaking the crucible, two distant strata come to 
view, one consisting of vitritied boric acid containing some alumina ; 
and the other of aluminium in a metallic state, mixed up with 
crystals of boron. To separate the latter, this metallic mass is treated 
with boiling caustic soda to dissolve the metal; then with boiling 
| hydrochloric acid to carry on the iron which may have been 
| separated from the plumbago of the crucible; and lastly, with a 

mixture of nitric and hydrofluoric acid, to dissolve the silicium left 
by the soda. After this, the boron is obtained pure, in three 
varieties of crystals :—1, black and opaque laminz, which will cut 
diamond, though not so well as diamond powder ; 2, long prismatic 
crystals, perfectly transparent, and as brilliant as diamonds, but not 
so hard as the former variety—is without flaws, they might be used 
for jewellery ; 3, very minute but distinct crystals of a red chocolate 
colour, and quite as hard as diamond. ey may be used as 
diamond powder, and give a fine polish.—Galignani’s Messenger’. 
Entire REBUILDING OF THE JAIL oF NEWGATE. — Last week 
workmen were busily engaged in making the necessary preparations 
for pulling down and entirely rebuilding the interior of this jail, and 
at present it is not known whether the ancient walls which front the 
| Old Bailey will not also give place to new ones. The preparations 
| were commenced by the erection of hoardings at the north end of the 
building, where the reconstruction will commence, and if the resist- 
ance which the efforts of the ancient masons offered to the workmen 
in their endeavours to breach that part of the place for a doorway 
through which they will carry on their operations is allowed to have 
any influence upon those conducting the matter they will see that 
| there is no cause for their demolition upon the score of decaying 
| strength. The interior is to be completely rebuilt upon the model of 
| Pentonville Prison and Holloway House of Correction, and the sepa- 
rate system enforced. The walls of this part of the building will be 
raised a sufficient distance within the outer ones to form a pom 4 
right round, and the same will be carried out through the four w 
from Newgate-street to that part which abuts upon the area facing 
the old court, but the governor’s house will not be touched. In the 
original plan it was intended to make the entrance for prisoners at the 
Newgate-street end, but whether that will be done or not there is no 
| certainty. At present the prisoners are confined in one half of the jail 
‘ until the other part is ready. 
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SOCIETY OF ARTS. 
27th May, 1857. 
MANUFACTURE OF IRON AND STEEL. 

ON SOME COMBINATIONS AND PHENOMENA THAT OCCUR AMONG 
THE ELEMENTS ENGAGED IN THE MANUFACTURE OF IRON, AND 
IN THE CONVERSION OF IRON INTO STEEL. 

By CuristorHer BINKs. 
1.—Introductory. 


Tae existing and generally received theory of the formation and 
the alleged actual composition of steel have ever appeared to 
have in them points that are not quite satisfactory. Butit is 
probably to the fact that chemistry, throughout its whole range, 
is so replete with instances in which extraordinary effects or 
phenomena follow from insignificant causes, or from causes 
apparently inadequate to produce them, that this instance of 
the alleged composition of steel has been allowed hitherto to 
pass unquestioned generally. ; ; 

The magical effecta (as seen in its assumption of properties 
so singular and distinctive) of the addition to pure iron of some 
apparently insignificant proportion of carbon, is a conspicuous 
instance of this kind of chemical anomaly. That simple com- 
bination is, and has ever been alleged to be, the sole cause of the 
conversion of the iron into steel. Carbon has been the only 
tangible or apparent element brought in contact with the iron in 
the act of its conversion; and after analysis of steel has detected 
in it, or assigned to it as essential, the existence of iron and 
carbon only. Therefore has this explanation ever been generally 
accepted without misgivings; and, solely to this simple com- 
bination, has ever been, and still is, attributed the conversion, 
and consequent assumption by the iron when it becomes steel of 
properties so distinctive and peculiar. Still the broad distinctions 
that exist in their mechanical or physical properties between 
steel on the one hand and malleable iron, or cast-iron, on the 
other, would seem to leave room for great doubt that the cause of 
these distinctions is due solely to the absence in the one, and to 
presence in the other, of the element carbon, or to the merely 
minute differences in the relative proportions of that element 
that are found in steel and in cast-iron. Yet everywhere is this 
the received formula of the composition of steel; namely, that 
it consist solely of about ninety-nine parts of pure iron combined 
with one part of carbon; and any other matters that, in ex- 
tremely minute proportions, analysis may have, from time to 
time, or occasionally, detected in it, have been considered as 
foreign and accidental only,—and as being in no way essential 
to, but rather as interfering with, its true chemical composition 
and character. In this light, for example, have been looked upon 
the minute proportions of manganese found in some descriptions 
of steel, and also the appearance of nitrogen developed during 
analytical operations. The former (howsoever its presence may 
be considered to modify some mechanical property of the steel) 
has never been deemed essential to its chemical composition 
when the steel is in its normal or pure state; whilst the latter 
has ever been held (when recognised or detected at all) as the 
result of some merely mechanical adherence of that element to 
the metal, or to have been derived from the re-agents present on 
analysis. The same reasoning has applied to some other (so- 
called) foreign or accidentally present matters; and steel has, 
consequently, ever since the doctrines of modern chemistry 
began to be applied in reasoning upon it, been looked upon as 
simply a compound of iron and of carbon, and as such, and such 
only, it would appear to be held to be even up to the present 
hour. 

The same chemical doctrine of composition has always influ- 
enced, and still continues to influence, the selection of materials 
to be used as re-agents in the formation of steel, or for the con- 
version of iron into steel. Hence, to effect this conversion, it 
has ever been deemed needful only to bring heated iron in con- 
tact with carbon, or with some carbon compound, in order that 
the iron shall take up the one per cent. or thereabouts, consi- 
dered as essential to steel; and hence, also, the selection of 
charcoal as this re-agent principally; and whenever other re- 
agents may have been taken and used as aids or substitutes, 
leather shavings, for example, this selection also has always been 
made on the same general principle that it was the carbon alone 
that was to be absorbed by the metal. It will be seen, how- 
ever, that notwithstanding this guiding idea of the steel makers, 
either accident alone, or some theory of the quality of the carbon 
in these specially selected materials, has undesignedly led to 
the employment of the very elements along with the carbon that 
the production or the chemical composition of steel demands, 
and which other elements existing theory would either have 
altogether rejected, or certainly never have especially sought for. 
This is another instance in which inadvertent experiment alone 
has furnished the solution of a problem, and in which the chemist 
or the theorist learns his first real lesson from the artisan, or 
obtains from him his most important data, upon which to apply 
the higher reasoning of his science. 

Bearing in mind the broad facts as seen in the distinctive 
physical properties of steel and of iron, and the unsatisfactory 
character of the carbon-per-centage explanation of these remark- 
able distinctions, is it not possible that a careful examination of 
the daily operations used to produce steel may exhibit the ex- 
istence of some other phenomena, or the action of some other 
elements playing as important a part, either in the operations or 
in the ultimate composition of the steel, as that hitherto 
supposed to be fulfilled by carbon alone ? 

He who would enter upon the experimental solution of a ques- 
tion of this kind must rejoice to have preparedto his hand so 
active and so magnificent a laboratory as that provided by the iron 
steel manufactories and the workshops of this country. Let 
any one, with or without an implicit belief in the stereotyped 
and re-stereotyped doctrines of the encyclopedias, make a pil- 
grimage to Sheffield, and among the multifarious operations of 
the converting houses, and of the tool makers, he will speedily 
discover enough to shake his faith in the old doctrine, and facts 
enough upon which to reason in search of a new one. 

He will perceive, for one instance, that the old cementation 
process, the avowed object of which is to bring into and keep in 
contact highly heated iron and carbon, in order simply to effect 
a combination between these two, is by no means of the uncom- 
plicated character such simple conditions would imply. He will 
find, too, among the higher and thinking classes of that busy 
world, a growing conviction of the insufficiency of the old theory 
—a conviction such as that which recently led Mr. Saunderson 
(one of the highest and most experienced of steelmakers) to 
state, in effect, that “the abstraction from cast metal, containing 
five per cent. of carbon, of four-fifths of that quantity does not 
necessarily result in the conversion of that iron into steel, and 
that the abstraction from pig or cast iron of the entire quantity 
of the carbon proper to cast metal, does not result in the con- 
version of the cast into malleable iron.” In other words, in this 


statement of one ever surrounded with practical evidences, and 
habituated to the considerations they lead to, we have it given, 
as the result of such considerations, that tle notion generally 
entertained is an erroneous one—that steel is merely iron com- 


‘ 





bined with about one per cent. of carbon, and that malleable iron 
is merely iron without any carbon at all, or with less carbon 
than that requisite to form steel. 

It would appear that in this quarter as well as in others, there 
exists a clear impression that the relation between the propor- 
tions of iron and of carbon is not the only thing that determines 
the character of the metal; that there is something beyond this 
upon which the distinctive properties peculiar to cast metal, 
peculiar to malleable iron, and peculiar to steel, respectively 
depend—that, super-imposed upon this merely chemical con- 
stitution, this adjustment of relative proportions of elements,— 
there exists a something to which, equally with such adjustment, 
are due those physical properties that so remarkably distinguish 
these different kinds of iron. What, then, is this something? 
Is it some peculiar molecular arrangement or formation, or crys- 
talline structure of the iron—some merely molecular arrange- 
ment of particles superinduced, permitted, or interfered with, 
according to the presence or absence of other elements—that is, 
according to the purity or impurity of the metal? Is steel pure 
iron, with just as much carbon in it as (conjoined to some mole- 
cular disposition of its particles) preserves it from external 
influences and change? or that subserves some purpose of con- 
servation? Or is it the fact that there is combined with the 
iron, when it assumes the properties of steel, some other element 
besides carbon ? 


11.— Varieties of Steel Proper, and of Iron Compounds that in 

some properties resemble Steel, and how best to distinguish these. 
Before proceeding with my examination of already known 
facts, under which iron is converted into steel, or steel converted 
into iron, or before instituting any special line of research for 
developing new facts upon which to reason as to the actual 
conditions and results mechanical or chemical of conversion, it 
is needful to define what steel really is physically, that is, what 
distinguishing properties it possesses, which taken independently 
of its chemical composition shall constitute an easy and incon- 
trovertible test; or, in other words, shall enable us clearly to 
distinguish steel proper from irun compounds, or alloys of iron 
with other metals, or mixtures of iro: with non-metallic 
elements, which in some respects resemble but are not real steel. 

Steel is contradistinguished from all other compounds by its 
capability of receiving different degrees of hardness, and a 
degree of hardness comparatively superior to any other metal ; 
by its elasticity under certain kinds of treatment, its capability 
of receiving a fine and a peculiar polish, by its development of 
certain different colours under different degrees of heat, and by 
the permanency of the action upon it of induced magnetism, It 
is distinguished from pure iron by the complete absence in the | 
latter of any one, or degrees of any one, of the properties 
just enumerated. But there are compounds of iron that | 
exhibit some, but not the whole of the special properties | 
of steel. The outer coating of common cast - iron 
when “ chilled,” or when the casting has been made 
in sand, is often as hard and as untouchable by the file as 
the best tempered steel itself. There exist also alloys of iron 
(as of iron with manganese and with other metals, such as those 
that were investigated by Stoddart and Faraday that in the pro- 
perty of hardness alone are scarcely inferior to the finest steel. 
But in none of these special compounds are there associated the 
whole of the peculiar physical properties, the collection or series 
of which distinguish steel from any other substance. The 
peculiar effects in modifying its normal properties of an admix- 
ture with steel, or with pure iron, of phosphorus, sulphur, 
silicium, &c., are pretty well understood, but itis the varieties of 
steel, the results of admixtures with steel proper of non-con- 
verted iron, in various proportions, that constitute the real diffi- 
culties of discrimination, and for these there exists no special 
test. 

Place in the hands of an experienced steel worker (a filemaker, 
a razor, a watch spring, a needle, or a surgical instrament maker 
for example) a piece of rough, black, and unworked steel, part of 
a bar of cast steel, for instance, and ask him what metal it is. He 
will not judge of it by its specific gravity, nor by application to 
it of nitric acid, or of any other chemical test, but will proceed 
most probably as follows :—He will balance it on his hand, and, 
tapping it with a hammer, will bring out his “ring” as he calls 
it, the peculiar intonation of which when steel, as compared with 
the tone of iron, is, to his practised ear, a specific and infallible 
test of kind, and almost exactly of quality. He will next make it 
red hot and try how it “ draws,” that is, by repeated blows will 
elongate the bar, watching as he proceeds the texture of the 
metal, its adhesiveness, its flexibility, its indisposition to scale, 
and the character of the marks inflicted upon it by his hammer. 
When it is good steel upon which he is working, the sharp-edged, 
well-defined impressions of his hammer’s face (so finely developed, 
indeed, as to re-produce even the grindstone lines that are left on 
the face of a recently ground hammer), but when it is with iron or 
bad steel that he is working, then the shapeless and ill-defined im- 
pressions that result, give to his practised eye all the information 
he seeks for as to the real quality of the metal he is handling. 
Next he will try the temper of his forged specimen—heat it to 
some known degree and, after dipping it in cold water, test its 
degree of hardness by the file. Still, further, in proof, he will 
next fracture the forged and tempered specimen, and through 
its grain find another evidence of its character. If the fracture 
be a clean one, close-grained, compact and silvery—it is steel—if 
ragged, fibrous, and leaden-hued, it is iron, or it will be one or 
other of these, with such intermediate gradations as correspond 
to all the differences in quality that lie between these two ex- 
tremes. Next he may polish its surface and gradually heating | 
the specimen, he will, as the temperature rises, watch that pecu- | 
liar arrangement of colours, that in their special brilliancy are 
peculiar to real steel alone, the assumption, first, of various 
shades of yellow, deepening as the heat increases almost into 
brown, then successively into greenish blue, with pure blue and 
into purple—upon which there follows another kind of change— 
a disruption of the constitution of the metal to which is due | 
those play of colours and the oxidation of the surface. Finally, 
as the ne plus ultra of his testings, he will proceed, probably, to | 
forge out of his specimen a turning tool, or preferably a cold | 
chisel, and then with the latter, cutting for awhile at a piece of | 
cold cast-iron, will at once pronounce upon the kind and the | 
quality of the metal, and the exact purposes to which it is best 
applicable. Now, from the nature of the case, the chemist must 
imitate or select from these practices of the handicraftsmen, 
(for there exists no special test), and the file test, after temper- 
ing, together with the colour test under high and different tem- 
peratures, affords sufficiently accurate tests for most of the pur- 
poses of the laboratory. 











III — What the Examinations of some known Process of Conver- 
sion would appear to indicate. 

The searcher for information among the steelmakers and steel- 
workers will speedily find abundance of instructive and sugges- 
tive facts, the careful study of any one of which may possibly 
give him the clue he seeks for. Let him, for example, in the 
first instance carefully examine the phenomena involved in the 





| verted into steel. 


very old practice of using ferrocyanide of potassium as an agent 
of conversion. It is well known that the application of tis com- 
pound of heated iron instantaneously converts that portion of 
the metal that is brought in actual contact with it into steel ; 
and that under a continued contact the entire mass, as well as 
merely the surface of any piece of iron, equally undergoes this 
transmutation. Thus, this agent is used to improve the quality 
of inferior steel, that is, more completely to effect the conver- 
sion of iron into steel ; is also sometimes resorted to to renew, or 
to restore, the steel quality of steel tools—for example, of chi- 
sels, the repeated heatings and forgings of which have decom- 
posed the steel externally, or to a greater or less depth recon- 
verted it into common iron, It is used more especially to case- 
harden iron, that is, to give to iron an external coating of steel, 
or to improve soft steel by its more complete or perfect conver- 
sion superficially. This ferrocyanide of potassium is a carbon 
compound, containing, in its anhydrous form, no oxygen; and, 
doubtless, it would be on some theory of its earbon-giving 
agency, that its application (could we possibly trace the origin 
of it) to iron was first made. But besides carbon, it contains 
also iron, nitrogen, and potassium. Its formula is, Ks, Fe 
Cys (or 3 NC, ). 

Now, the specifie action of this reagent, or the cause of 
its producing this singular effect—the instantaneous conversion, 
at the points of contact, of iron into steel—might, @ priori, be 
held to be due to one or other of the following kinds of re- 
actions :— 

1. To the reduction of some portion of the carbon of the 
re-agent, and its being taken up by the hot metal with the usual 
result of such a combination, as viewed on the old theory of 
what steel is :— 

2. To a deposition upon the surface of the hot metal of a thin 
film of the pure iron, combined in some peculiar proportion or 
manner with the pure carbon, both of which exist in this re- 
agent itself. 

8. To some peculiar action of the potassium present in the 
re agent ; or, 

4. To some peculiar action of the nitrogen of the re-agent, or 
of that element and its associated carbon existing there in the 
form of cyanogen. 

For merely preliminary trials or indications, let there be 
selected some ready method of determining which of these ele- 
ments, or combination of them, plays this part of conversion ; 
and for this purpose, let there be taken as the test the formation 
or the nonformation upon the surface of soft iron of a case- 
hardened surface, or of a superficial coating of steel as the result 
of an application to the iron of one or other of the following 
re-agents; the relative hardness of the surface being determined 
by the file test; and after tempering by dipping the hot metal 
in water in the usual manner, and this, together with the colour 
test, that is, the development of the series of colours under dif- 
ferent degrees of heat peculiar to steel, being taken as the test 
of its formation, 

Let the kind of iron that is selected be the best and com- 
mercially the purest ma!leable iron, such as would be chosen for 
conversion into the best steel. 

The manner in which the writer proceeded in these trials was 
as follows :—Little bars of this iron were made red hot in a 
porcelain tube, and then the re-agent washed over or sprinkled 
upon its clean surface, with the re-agent, or the gaseous or 
volatile matter (when such was used) was passed through the 
tube holding the red hot bars. When the charcoal experiment 
was made, freshly made and pulverised boxwood charcoal was 
selected ; this made red hot to expel all adhering azotised or 
other gaseous matter; then quickly transferred to the tube, the 
rod of iron imbedded in it, and the two ends of the tube closed. 
When to this last arrangement atmospheric air was added, the 
ends of the tube, placed norizontally, were left open, and the air, 
by diffusion, or by a quiet interfusion, found its way into and 
within the body of the charcoal, and, of course, into contact with 
the heate1 iron. 

It is needless to point out that this line of experimenting is 
calculated to obtain, and aims at obtaining, only very broad 
indications of re-actions and effects, for the iron used is only 
approximately and not absolutely pure. But the indications of 
the special action of each re-agent on its application to the iron 
are so marked and distinctive, and develope themselves so 
broadly under the above system of testing, that this method of 
detecting the re-actions, though not absolutely unqualified in its 
accuracy, is sufficiently tangible for its intended purpose, and 
lies within reach of every one. It will be seen how in fol- 
lowing up this investigation, for those comparatively rude 
methods there are substituted others aiming at greater pre- 
cision, will appear in a subsequent chapter. The temperature 
under which the following several re-agents were applied to the 
iron was that of a full red heat, or that usually employed in 
case hardening, or in the cementation process of conversion. 
Let any experimentalist proceed in this manner to apply to 
heated iron the following special re-agents and he will fiad :— 

1. That heated iron exposed to the action of pure carbon, and 
kept out of reach of contact with any other element, is not con- 
A small rod of the malleable iron packed in 
boxwood charcoal in the closed porcelain tube, and kept at afull 
red heat for twelve hours, did not, after being tempered, show a 
hard steel surface, nor did it exhibit the play under high and 
different degrees of heat peculiar to real steel colours. It still 
remained malleable iron. 

2. But that when atmospheric air is admitted to such an ar- 
rangement in such quantity only as still to keep the carbon in 
excess, then, in the first instance, the surface of the iron, and, 
finally (if the time of contaet be long enough), the whole of the 
iron, is converted into steel, 

3. That the application to the iron of gaseous nitrogen does 
not produce steel. 

4. That neither does the application of carbonic oxide give 
steel. 

5. That the application to the iron of a hydro-carbon (as when 
olefiant gas is passed through the tube, or when the red-hot 
rod is dipped into oil containing no nitrogen) does not produce 
steel, 

6. But that the application of olefiant gas mixed with am- 
monia, or the application of gaseous cyanogen, produces steel, as 
does also the dipping of the hot metal into a nitrogenised oil or 
fat. 

7. That the application of ferrocyanide of potassium (as has 
been so long known) gives steel. 

8. And that equally with the ferrocyanide does the applica- 
tion of the simple cyanide of potassium result in the production 
of steel; therefore, it is not to the iron contained in the ferro- 
cyanide that the steel-making property of the latter salt is due. 

9. That potash applied to the hot iron, or keeping the hot iron 
in contact with the vapour of potassium, does not yield steel. 

10. That with iron of the kind that has so far been referred to 
and used (i.e., commercially pure wrought iron, containing no 
material proportion of carbon), the application to it of ammonia, 
or of nitrate of ammonia, fails to produce steel. 

11. But that the application of ammonia, or its mur ate, to 





wt (3.)-Fe+N (gaseous nitrogen) ... soe 
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iron containing a considerable proportion of carbon, results in its 
conversion into steel. ? 

These resulte tabulated, and the composition of the re-agents 
expressed in formule, will better exhibit the inevitable de- 
ductions to which they lead. 

4.) = - excess), every other errenee Lenten tide. 
(2.)' Fe+C-(in excess) + (atmospheric air)... Gives steel. 

ose Leaves iron. 
4.) Fe+© O (gaseous carbonic oxide) «. Leaves iron. 
5.) Fe+H, C;, (olefiant gas). +=... «.. Leaves iron, 
6.) Fe+H, C, (in excess) +N H, (ammonia) Gives steel, 
(7,) Fe+N C, (cyanogen) «.. «+ se «+ Gives steel. 
(8.) Fe+K,, Fe Cy, (ferrocyanide of potas-) Gives steel, 


BAUD). <1 980: :/ 000 sthdechis aol) iomdi x son 
(9) Fe+K, Cy (cyanide of potassium) ... Gives steel. 
(10.)\Fe+KO (potash)... ... 0 ss see eee Leaves iron. 
(11.) Fe+K (potassium) i iron. 
(12.) Fe+NH, (ammonia) ... ... ... « Leaves iron. 
(13.) Fe+ NH, Cl (sal ammoniac) +. .-- Leaves iron. 
Fe+ 4 , Gi , 
(14.) 05 065 + NH, (ammonia) ives steel. 
Fe+C ' 
(15.) HetS + NH, (sal ammoniac) Gives steel. 


95 5 

Now, ont of a consideration of these preliminary and merely 
guiding trials, besides the other deductions they lead to, as those 
have been already stated, there is made apparent one significant 
fact, namely, the invariable co-operation, so far as these trials 
extend, of both nitrogen and of carbon in the production of 
steel; but these ce-operating in some manner yet to be defined 
and ascertained. ' It still remains to be determined if this co- 


» operation of nitrogen be a necessity in steel making; or if the 
“- apparent invariableness of its presence and c6-operation will, on 


a more extended examination, be borne out by the evidence of 
every other process; and if so, is it that the nitrogen con- 
jeintly with the carbon, forms some combination with the iron 
and remains there? Or, that the nitrogen acts merely as an 
intermediate agent, and that it still remains a chemical fact that 
steel is merely iren combined with carbon only, though nitrogen 
plays an e:sential part in effecting that combination. 


IV.— Other Evidences of Presumptive Co-operation. 


But whatsoever may be the functions in steelmaking that are 
exercised by nitrogen—if its office be functional at all, and its 


resence be not a mere coincidence in every case—the fact of its | ™ ; ;  lagaaar : 
Pp Ponies coinei 2 Rage ie diced. | silver, in a bright metallic mirror, from the nitrate of that metal. 


invariable co-existene with carbon, wherever steel is produced, 
is incontrovertible. : 

We have it on, the old ordinary cementation-boxes, which, 
filled with charcoal and the imbédded iron, are closed, but not 
hermetically sealed, and still sufficiently open to the inevitable 
permeation, thrdugh tha excess of carbon, of atmospheric 
air, yielding, by its oxygep, carbonic oxide, and to the steel, 
nitrogen. -We have it -still more, especially and obviously 
when, in this cementation .progess, there, is.superadded to the 


, charcoal some horn or leather shavings; or animal charcoal, 


along, sometimes, with an alkali—a very old but not a generally 


_used modification. We have | it when the iron for conversion is 


exposed in close vessels to’ the action of ‘eoal-gas, but in which 
coal-gat, to agreater or leas extext; there~is always present 
either cyanogen or ammonia, or both. We have it also on all the 
multifarious expedients of the steelworkers and steel toolmakers, 
resorted to to give increased hardness to the metal—that is, to 
effect its more complete conversion into steel; as, when the file- 
maker coats hia file, before tempering it, with a composition of 
eow dung or with pig-flour—-two favourite specifics, and both 
highly azotised substances, which he thinks useful merely for 
protecting the sharp angles of his cuttings from the action of the 
fire, ‘but which act, in redlity, as well in more completely 
steelifying his finished work. We have it in the use, in so many 


” cases, of horn shavings, of horn dust, of leather shavings, and of 


other, gnimal,, and consequently, azotised mattera of. various 


kinds, in the use of other vegetable substances (besides that just 
mentioned.) contaiming large proportions of gluten, and con- 


. sequently of nitrogen; in the use of the ammoniacal salts, to say 


nothing of the -prissiates, the recognition of the potency and ‘of 
the great value of which for steel making in bulk, as well as for 
merely hardening it superficially, as heretofore, is now becoming 
general, 

We have a conspicuous instance of the effect of the presence 
of this element in a well-kuown fact, that whilst the, dipping of 


_ the hot metal into olive,oil fails, the use of beef suet (an azotised 


fat),suceceds in giving to the iron.a coating of steel. 

It was the presence (but, to him, the uneonscious one) of this 
same, element that gave to the celebrated expedient of Mr, 
Heath its. chief potency, in improving the quality of inferior 
steel, and not solely to any purifying or alloying action (if any) 
of his manganese; for latterly Mr. Heath used cval-tar, placed 
in contact with the steel, to reduce his manganese oxide; and 


.this’ coaltar is. a highly nitrogenised as well as # earbonised 


compound. In short, in »whatever practice the various* and 
continual trials of the steel artizan may result, in his searchiugs 
after the best hardening agents (and the resorts to the most ex- 
traordinary things), that practice will be ‘found invariably, when 
successful, to involve the employment of some material in which 


"nitrogen is an éssentia) element. 


(Zo be continued.) 


ROYAL INSTITUTION OF GREAT BRITAIN. 
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; in the Chair. 


ON SOME MODIFICATIONS OF WOODY 
THEIR APPLICATIONS. 

_ By Rey. J. Bartow, M.A,, F.R.S., V.P., and Sec. RI. 
ArreRall the soluble parts of a plant, its gum, its sugar, its ex- 
tractive matter, and its aromatic oil, as well as its starch and 
gluten, have been separated, the residue is a substance to which 

names of “‘lignine,” “cellulose,” “sclerogen,’ have been 
given. Of this substance vegetable fibre may be regarded as a 
natural modification. Having adverted to this fact, Mr. Barlow 
noticed the distinetive physical properties of fibre—its strength, 
its flexibility, its readiness (though to a certain extent elastic) 
to take a permanent set or bend. He adverted to an ingenious 
— which has been made of these qualities, while the 
fibres yet remain part of the wood in which they were found. 
By powerful pressure, and the use of metallic bands during the 
Process to support the wood, Mr. Blanchard,* of New York, 
, Succeeded in, giving permanent curvature to beams and planks 
without, injary, to, the, fibre. The invention received the first 
class. medal..at, the .Paris exhibition of 1855, and it is now 
adopted. by the, Pimber-Bending Company. Specimens of wood, 
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thus bent, were exhibited; and it was shown that the fibres 
evinced no tendency to straighten, unless exposed to the joint 
influence of heat and moisture. 

But the principal subject of Mr. Barlow's discourse being the 
parchment paper invented and patented by Mr. W. E. Gaine, 
C.E., and about to be introduced into commerce by Messrs. 
Thos, De la Rue and Co., he confined his remarks prineipally 
to the physical and chemical properties of vegetable fibre when 
converted into paper. A sheet of unsized paper is the result of 
the same forces which produce the sand flagstones which pave 
our streets—the forces which cause particles, when brought to- 

ether under water, to remain in close contact after the water | 
nas been withdrawn. This was experimentally exhibited. It 
was also shown that, when the vegetable fibres were long and 
strong (as those of the Daphne papyraica, from which much of : 
the Indian paper is made), the paper possesses the requisite | 
strength. In other cases the paper is strengthened and rendered | 
sufficiently impervious to fluids for all requisite purposes, by | 
being made to imbibe, during the process of manufacture, vege- 
table or animal size. But all paper is liable to be disintegrated | 
by water, however strongly it may have been sized. 

The chemical composition and properties of woody fibre were 
then considered. The components of this substance are carbon, 
hydrogen, and oxygen ; the last-named elements being combined 
in the same proportion as they exist in water. In this respect 
woody fibre is identical with starch, dextrine, gum, and sugar, 
Unlike these substances it is insoluble, whether in water, ether, | 
alcohol, or vil, and much more averse than they are to chemical 
change. Mr. Barlow called attention to the enormous inconve- 
nience which would arise if water could dissolve cloth, or if 
vegetable tissues were easily decomposed. It is, however, many 
years since Braconnot* discovered that sawdust, linen, and 
cotton fabrics, &c., could be made to part with a portion of their 
constituent hydrogen in exchange for an oxide of nitrogen ob- | 
tained from the decomposition of the nitric acid with which 
they were treated. Pelouze+ afterwards applied this principle in 
operation on paper ; and to the same principle must be ascribed 
the gun-cotton and collodion of Schénbein.t Taking what | 
may be called the gun-paper (Pelouze’s paper) as a type of all 
these substances, Mr. Barlow showed by experiment that it is | 
inflammable and highly electrical, and that in consequence of 
the substitution of a certain number of equivalents (varying 
from five to three) of hyponitric acid (NO,) for an equal propor- 
tion of hydrogen, it becomes 50 per cent. heavier than the paper 
out of which it was converted. Gun-cotton is soluble in ether 
and potash: the latter solution has the property of reducing 











The surface-action of vegetable fibre in receiving dyes was then | 
mentioned, in order to introduce some researches recently made 
by M. Kuhlmann, Director of the Mint at Lille.§ Led to the 
investigation by the general notion that azotised substances, as 
wool, silk, &c., are more susceptible of dyes than are vegetable 
textures, M. Kuhlmann instituted a series of experiments on 
gun-cotton, both woven and in the wool, by which he discovered 
that cotton or flax, thus azotised, will not take dye; but that if 
either by spontaneous, or else by artificially produced decompo- 
sition, the fibre loses part of its nitrous principles, it then actually 
combines with colours much more energetically than it did while 
in its natural state. Specimens of the cloth, which M. Kuhlmann 
had experimented upon, and which that gentleman had sent for 
illustration of this subject, were exhibited. 

Having reminded the audience that, in all these cases, a change 
in chemical constitution accompanied the change in physical 
properties, Mr. Barlow contrasted with the pyroxylised textures 
of Kuhlmann and the gun paper of Pelouze, the woven fabrics 
subjected to Mercer's process, and the parchment paper, the 
invention of Mr. Gaine. By acting on cloth with chloride of 
zine, tin, or calcium, with sulphuric and arsenic acid, and, 
especially, by the caustic alkalis in the cold (the temperature 
sometimes being lowered to 10° Fah.), Mr. Mercer has obtained 
many important effects on the fineness and the general appear- 
ance of cloth, and its susceptibility of dye. This subject was 
brought before the Royal Institution by Dr,, Lyon Playfair, 
C.B.,|| and it has since been closely investigated by Dr. Glad- 
stone.4] Mr. Mercer also experimented on the @ffect of acids on 
paper. It being known that sulphuric acid, under’ certain con- 
ditions, modified vegetable fibre, Mr. Gaine instituted a course 
of experiments to ascertain the exact strength of acid which | 
would produce that effect on paper which he sought, as. well as 
the time durivg which the paper should be subjected to its 
action, He sueceéded'in diséovering that when paper is exposed 
to a mixttte’ of, two- parts of concentrated-sulphuric acid (s. g. 
1:854, or theredbouts) with one part of water, for no longer time 
than is taken up in drawing ft through the acid, it is immediately 
converted into a strong, tough, skin-like material. All traces of 
the sulphuric acid must be instantly removed by careful washing 
in water., ‘If of the acid much exceeds orfnlls 
short ofthese limits, the paper is.either charred or else con- 
verted into dextrine. The satme conversion into dextrine also 
ensues if the paper be allowed t6 remain for many minutes in 
the sulphuric acid after the change in its texture has been 
effected. ; 

In a little more then than a second of time, a piece of porous 
and feeble unsized paper is thus ¢onverted into the parchment 
paper, a substance so strong, that a ring seven-eighths of an inch 
in width, and weighing no morethan 28 grains, sustained 92 1b. ; 
a strip-of parchment of the same dimensions supporting about 
56 1b. Though, like animal parchment, it absorbs water, water 
does not late through it. Though paper contracts, in 
dimensions ‘by"this of conversion into parchment paper, 
it receives no appreciable increase of weight, thus demonstrating 
that no sulphuric acid is either mechanically retained by it, or 
chemically combined with it. It has also been ascertained by 
analysis, that no trace of sulphur exists in the parchment paper. 
The fact of this paper retaining its chemical identity; itutes 
an important distinction between it and the gun-papéts of 
Pelouze and others. Unlike those substances, it is neither\an 
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electric, nor more combustible than unconverted paper of equal 
size and weight, nor soluble in ether or potash. Unlike common | 
paper;-it is not dist with water ; unlike common parch- | 
ment, it is not decomposed by heat and moisture. In” this 
remarkable operation the action of the sulphuric acid may be 
classed among the phenomena ascribed torcatalysis (or contact 
action). It is, however, conceivable that this acid does, at first, 
combine with the woody fibre, with or without the elimination 
of oxygen and hydrogen, as water; and that thiscompound is | 
subsequently decomposed by the action of water, in mass, during | 
the washing process, the sulphuric acid being again replaced by | 
an equivalent of water ; for, as has been before stated, the weight | 
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of the paper remains the same before and after its conversion. 
Mr. Warren De la Rue and Dr. Miiller are engaged in researthes 
on this subject, which will be hereafter published. 

Those who are interested in chemical inquiry will recal many 
instances of physical changes occurring in compound bodies, 
while these bodies retain the same elements in the same relative 
weights, The red iodide of mercury is readily converted, by 
heat, into its yellow modifications ; yet, by the mere act of being 
rubbed, it is made to resume its former colour. Nothing is 
added to or taken from this substance in the course of these 
changes. The inert and permanent crystals of cyanuric acid are 
resolved by heat into cyanic acid—a volatile liquid; characterised 
by its pungent and penetrating odour, and so unstable’that, soon 
after its preparation, it changes into a substance (cyamelide) 
which is solid, amorphous, and destitute of all acid properties. 
These substances, as well as fulminic acid (which, however, is 
known in combination only), contain carbon, nitrogen, oxygen 
and hydrogen, in the same relative proportion. But the closest 
analogy to the production of parchment paper, scientifically con- 
erik | is perhaps afforded by what is called “the continuous 
process” in etherification. It will be remembered that, in this 
process, sulphuric acid, at a temperature of 284° Fah. converts 
an unlimited quantity of alcohol into ether and water. In the 
first stage of this process, as explained by Williamson, it would 
appear that the sulphuric acid combines with the elements of 
ether to form sulphovinic acid ; and that, in the further progress 
of the operation, this compound, by coming into contact with a 
fresh equivalent of alcohol, is, in its turn, decomposed and _re- 
solved into ether and sulphuric acid. The ether distils over 
together with the water resulting from the decomposition of the 
alcohol: the sulphuric acid remains in the retort, ready to act 
on the next portion. Here, as in the case of the parchment 
paper, the sulphuric acid does not form a permanent constituent 
of the resulting substance, though it takes so important a share 
in its production. 

The strength of this new substance, before alluded to, and its 
indestructibility by water, indicate many uses to which it may be 
It will, probably, replace to some extent, vellum in 
bookbinding ; it will furnish material for legal documents, such 
as policies of insurance, scrip certificates, &c. ; it will take the 
place of ordinary paper in school-books, and other books exposed 
Paper, after having been printed either from 
the surface or in intaglio, is still capable of conversion by Mr. 
Gaine’s method ; no part of the printed matter being obliterated 
Parchment paper also promises to be of value 
for photographic purposes,* and also for artistic uses, in con- 
= of the manner in which it bears both oil and water- 
colour. 








Tue ATLANtic SUBMARINE CABLE. — We learn that Mr. W. 
Brown, M.P., chairman of the Atlantic Telegraph Company, Mr. 
Brett, and Mr. Pickering, directors, accompanied by Captain Kells, 
have been on board the noble ship Niagara, Captain Hudson, at 
Gravesend, to confer and arrange with him about laying that portion 
of the submarine cable which is to go to the westward, to connect 
and bind the Old and New World, permanently, we trust, in harmony 
and peace. Nothing could exceed the gentlemanly and courteous 
feeling with which they were received by Captain Hudson and his 
officers. After going through the ship, it was fuund, to their extreme 
regret, that, without ruining her, by cutting away stanchions, there 
was not space to make sufficiently large circular coils of the cable to 
secure its safe delivery into the ocean, which, in such an enterprise, 
is the first point to be attended to. Indeed this is not surprising; for 
although Sir Baldwin Walker was most anxious that the British 
Government should furnish suitable vessels to do their part of the 
enterprise, Captain Kells was three months looking over the 
dockyards to find one that would do. The Agamemnon was at 


last. tixed on, but she required considerable alterations. If time 
admitted, there can be no doubt that aniong the United 
States’. navy be.-found a suitable vessel,-and= that the 


Government wouki send her here to aid in ‘this great. inters 
national undertaking. Captain Hudson stated, that his , orderg 
from the Secretary,of the Nayy were to do everything in his powe 
to the enterprise, and that he, his officers, and"¢réy felt 
deep interest in it, and were Teady to do anythiag that would com 
tribaite to its triumphant suctess. It was felt y all partig¢s thaj 


thes@ two great nafjons must be united in carrying@ut this important 
wo ‘the best thing that could i oes to 
1 leag 
the yan of that part of the squadron going to the Western vod 
andibe ready to give every necessary assistance. Jn this suggestion 
Captain Hudson most cheerfully acquiesced, saying he was ready t¢ 
do anythiv the deputation wished to aid and assist fH tindértakin; 
The United States, desirous of conferring all the honour ppssibl 
upoff this country, sent one of their noblest ships, and, to aypersoa 
who knows what a vessel should be, an inspection of the Niagar. 
would be.worth.a woyage acfoss the Atlantic. ingyewas it 


the most perfect aml beautiful‘order. She is con$tructed for gailin 
and¢purposes of war,and not for carrying such a l@hgth of calile as i 
necessary to annihilate time and space betweem the two kindre 


TAT MDS coer engineers who have beemim 

laying down submarine cables could foresee what construction of 
vessel would best answer the purpose, and present least risk in paying 
out the cable; a “ bight” or a “kink” might be fatal to the whole 
operation. This being a bold enterprise nothing must be left: to 
chance. After the squadron has started we shall look forward with 
much interest for a message from Newfoundland informing us that 
all is right.—Liv 1 Albion. 

Launcn or A Moyster Screw Co.uier.—On Saturday after- 
noon last the large screw collier William Cory, which has attracted so 
much attention on the ‘T'yne, was launched from Messrs. Charles 
Mitchell’s and Co.’s building yards, at Newcastle. She belongs to 
Mr. Hugh Taylor and other gentlemen connected with the London 
Coal Exchange, and there is no doubt but that her launch marks the 
commencement of a new system that is likely to exercise a considera- 
ble influence on the coal carrying trade by sea. She is considerably 
more than double the size of the ordinary screw colliers, being 250 ft. 
long, 35 ft. beam, and of corresponding depth. She will carry 1,500 
tons of cargo, besides fuel for the engines. The arrangements for 
ballasting this vessel by water have been made an important element 
of strength in the general fabric. This has been accomplished by 
forming the bottom on the cellular tubular principle, similar to that 
on the great Britannia-bridge at Holyhead, thus making the vessel 
double bottomed, the space between the bottoms aflording capacity 
for the requisite quantity of water-ballast. The vessel will be pro- 
pelled by engines of 150-horse power, and will make a London coal 
voyage in a week, arrangements having been made in the London 
Victoria Docks to unload the vessel of her entire cargo of 1,500 tons 
in one day. Experience has proved that the cost of carrying decreases 
in proportion as the size of the vessel increases, the only limit to the 
size of vessels of this class being the nature of the facilities afforded 
for loading and discharging, and those best acquainted with the 
trade feel assured that at no distant day vessels of double her size 
will be in use. 

InsrrucTioN oF YouNG Persons In EmpLoyMent.—A bill pre- 
sented by Lord Rossie enacts that all persons and companies 
employing young persons in any trade, handicraft, or business 
shall, if such young persons be unable to read in the English or the 
Gaelic tougues, cause them to attend a school for at least three hours 
a day for tive lawful days in every week. The expenses must be paid 
by the employers. A certificate of ability to read may be supplied by 
a magistrate or justice of the peace. 

















* Photographs on this paper were exhibited. 
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THE MIDDLE CLASS DWELLINGS OF LONDON. 


Tu following communication has appeared in the Building News :— 
“ Strolling some time ago with a friend over those northern suburbs 
of London which lie contiguous to the Regent’s-park, we were forci- 
bly struck with the pithy interrogation drawn from him by the hour's 
contemplation of the domestic architecture of that region of compo— 
‘Whatever would become of London if it were not kept regularly 
painted?’ He was at that time contemplating the aspect of London 
as an artist: had he been an architect he might have added “ and 
regularly rebuilt.” Certainly, if one circumstance more than another 
will tend to hasten the day when that celebrated “traveller from 
New Zealand shall, in the midst of a vast solitude, take his stand on 
a broken arch of London Bridge,” and make that sketch, which we 
trust many generations of cockneys will come and go without looking 
upon; if anything will bring it about, it will be the ephemeral 
character of all our middle class dwellings. It is difficult to imagine 
that at least something more than “the ruins of St. Paul's” will not 

resent itself as a worthy subject for the pencil of the coming Austra- 
asian: or say apier or two of Somerset House, or one of Mr. Iard- 
wick’s columns in Euston-square ; but of the dwellings of that middle 
class who form the bulk of our metropolitan population,—what will be 
left for him ? 

There is something radically wrong about the dogged manner in 
which our town-house builders go on “running-up” street after 
street, and terrace after terrace, of these ricketty middle-class dwell- 
ings—these dwellings all built on that one invariable plan, that has 
been so often and so strenuously condemned by architects who have 
written on the subject; for, it must be observed, architects, as a rule, 
have nothing to do with the building of town houses. The fact that 
they are seldom or never called in to build them is of itself a 
proof of the wretched slipshod style in which they are built: indeed, 
such commissions confer little gain, little pleasure, and less credit on 
an architect. It is not very long ago that a client of our own, wish- 
ing to erect some large middle-class houses in a fashionable suburb, 
waited on us with a request that, as he had but a short lease, we 
would so plan and so specify them as to “run close to the wind” of 
the Building Act, so that, in fact, they might last out the term and 
no longer—a species of instruction that, entertaining a most salutary 
horror of the responsibilities of an architect, we mentally determined 
to disregard. 

Herein, indeed, lies the very origin of the gigantic evil we are 
speaking of—this horrid system of short leases. Ninety-nine years 
is much too short a term to justify any prudent man in laying out 
bis capital on a solid, substantial, well-contrived building. To con- 
trive it well would entail the calling in of an architect, and add 5 
per cent. to an outlay he is imperatively urged to keep down to the 
very minimum ; so he dispenses with an architect altogether, and, if 
even he builds at all, adopts the cut and dry stock plan, on which all 
London builders, from time immemorial, have built, and which, as 
there is no encouragement for architects to devise a better, London 
builders, like Medes and Persians, are likly to go on building upon, 
till this state of things shall be brought to a standstilll and their 
flimsy constructions, for lack even of those “repairs and re-instate- 
ments of sundry dilapidations” which, as matters go, constitute so 
large a part of the town practice of poor London architects, shall 
crumble away and utterly disappear, giving place to that “ vast soli- 
tude” we don’t like to talk about, 

We have no desire to exaggerate the evils of the present style of 
house-buiiding, if, indeed, that were possible; nor to deny that ex- 
ceptional cases exist to show, at least in large houses, some attempt 
is being made at a better mode of building ; but, contining our atten- 
tion to the generality of middle class street houses, we shall not be 
far wrong in saying they are still being built all over London, or 

ather all round it, on the old obnoxious plan. We really have not 
patience to describe it in sober prose, which would in all probability 
be not even read by reason of its triteness ; and as, for the right com- 
prehension of these remarks, it is necessary to specify the kind of 
construction complained of, we will, with the editor's permission, con- 
dense the whole into a paraphrase of a popular legend, illustrated 
with sections of that description of dwelling, which it is hardly any 
poetic license to term “ the willow pattern” of a London house. 














THIS IS THE HOUSE THAT BRIGGS BUILT. 


FYTTE THE FIRST. 

W is the only wall, so built as not to burn at all, sithin the house that 
Briggs built. 

F is the floor whose joists of pine, carefully sawn so tenuine, bear upon the 
only wall, so built as not to burn at all, aithin the house that Briggs built, 

N is the nog partition so mean, which being small is allowed to lean upon F 
the floor whose joists of pine, carefully sawn so tenuine, bear upon the 
= wall, so built as not to burn at all, within the house that Briggs 

uilt. 

L are the lathed partitions of wood, that furnish the flames such capital food, 
s0 that they so readily steal, up Sthe stair of inflammable deal, whose 
side they form and bear on the wall, so built as not to burn at all, within 
the house that Briggs built. 

FYTTE THE SECOND. 

J are the joists that hardly can bear their own weight, for they've got to span 
the depth of the house that Briggs built. 

Q are the quarter partitions that lie, piled up several storeys high, on J, the 
joists that hardly can bear their own weight, for they've got to span the 
depth of the bouse that Briggs built. 

J Jf are the floors from front to back, that rest midway and help to crack Q the 
quarter partitions that lie, piled up several storeys high, on J the joists 
that hardly can bear their own weight, for they've got to span the depth 
of the house that Briggs built. 

R is the “ fishpond roof” whose weight of plaster, and lead, and timber, and 
slate, rests on the quarter partitions that lie, piled up several storeys 
high, on J the joists that hardly can bear their own weight, for they've 
got to span the depth of the house that Briggs built. 

Ludicrous as is the foregoing description, it serves to convey (and 
that at a glance) an idea of the anomalous construction of a middle- 
class town house, the accuracy of which few persons will venture to 
question. It is here and there mitigated by a scientific trussing of 
the partitions, or the substitution of a span roof; but so very seldom 
that one is fully justified in adducing our “ willow pattern” as the 
rule, over-riding all exceptions. 

It will be seen that our little illustrated pasquinade is directed 
against the mere section, indicating the lack of stability and safety 
involved in the present method of construction. Were the plan a 
good one—were the arrangement of the rooms conveniently suited for 
the occupants—it would hardly redeem the hazard incurred by reason 
of the insecure construction: but an ordinary middle-class town 
house has not even the quality of convenience, and hard, indeed, 
would it be to devise a dwelling more unsuitable for the persons who 
are to occupy it. Let any one take a look at the way in which a new 
metropolitan suburb becomes peopled : he will see the willow pattern 





abodes rise from brickfield to carcase, and from that, usually after a 
dreary pause, to “finishing,” and as they so rise and become ac- 
cessible from the miry new street, one by one they get occupied—on 
the basement floor, or it may be on the ground floor also; and forth- 
with, “ to be let, unfurnished,” is the handwriting on the glass, de- 
noting the mode in which, all down the street, the new dwellings are 
being occupied. Yet, the builder, who, as he proceeds with the 
carcases, sees that they are destined to receive two, three, and four 
families per house, takes no heed of the patent fact, nor cares to ask 
himself how far they are adapted for this gregarious description 
of tenancy: he goes on doggedly building “these eligible and con- 
venient houses to let,” with their one entrance-door, one watercloset, 
one larder, one coal-cellar, and, too often, their one cellar-kitchen. It 
would be a twice-told tale were we to describe the discomfort, the 
misery, the absolute evil, attendant on this crowding of many families 
into a dwelling really constructed for one. It is a hard necessity im- 

sed on a large and respectable class of Londoners, but one which 
is the horror of country cousins, who may well be amazed how it can 
be so long and so generally tolerated. The system of erecting houses 
of this class in semi-detached blocks has done something to alleviate 
the evil; but even these are not always confined to the use of one 
single family, and accompanied, as they are usually required to be, by 
patches of garden ground, they are so ill adapted for street house- 
building that they must needs be left out of consideration in an essay, 
whose chief topic is the street houses of the middle classes of the 
metropolis. 

The evils complained of have been long admitted by every one who 
has given attention to the subject, but the adoption of a suitable 
remedy would seem to be as far off asever. To erect high many- 
storyed houses is, in London, a stern necessity, becoming every day, 
as the population increases and the metropolis expands from its 
centre, more and more imperative. Even now the tendency of the 
middle class to quit the centre for the suburbs, chiefly induced by the 
difficulty of finding in town a decent dwelling at a reasonable rent, is 
said to operate most perniciously on the encouragement of our 
literary and scientific institutions ; it has lately been assigned as one 
of the causes of the downfall of “ the legitimate drama,” and 'tis cer- 
tain that very many Londoners are put to great inconvenience by 
the forced necessity they are under to live out of town, which, in very 
many cases, is but ill-balanced by the real or imaginary increase of 
salubrity gained by the migration ; for it must be remembered that 
London itself is, with all its shortcomings, a healthy city, and it is 
not every one of its suburbs that will afford its omnibus-borne deni- 
zens a change of air for the better. It is, of course, impossible to give 
the town-dwelling Londoner his suburban garden. Such as will 
have gardens, and will needs be gardeners, had best betake them- 
selves to the suburbs; but it is very hard that those who are well 
content with that quiet amount of rus in urbe which London, better 
than any other large English town affords, should be driven away 
from it, from sheer inability to meet with a moderate sized, moderately 
rented house, in a neighbourhood of moderate respectability. 

Let us see what are the few reasonable requirements for such a 
dwelling, and consider how far it is practicable to secure them. The 
following occur to us as being indispensable :— 

The dwelling should be sufficiently fireproof to do away altogether 
with the necessity for such things as fire-escapes; and to at least 
assure the occupant that on an alarm of fire he will have no difficulty 
in quitting the dwelling with, if not his goods and chattels, his life 
at least. This, it is well known, no middle-class London house of 
our day is capable of doing. 

It should be so constructed as to possess its own street door, its own 
kitchen, scullery, coal store, and larder, and its own water-closet; 
these are things actually indispensable to the comfort of the occupant, 
and the omission of any one of them is an annoyance that no middle- 
class provincialist adie A tolerate for an instant. Is it not possible to 
provide them all, and that without increase of rent, for a middle- 
class Londoner ? L. L. Y. 








HARDY’S IMPROVEMENTS IN WINDLASSES. 
PATENT DATED 15TH OcTopeER, 1856. 
Tus invention consists in giving to windlasses principally intended 
to weigh anchors a threefold power and continual motion. Figs. 
1 and 2 show two cross sections of the windlass, one being taken 
through the centre. The first power is obtained by balance beams 


of iron B, one of which only is shown. These beams are connected 
together by the rod or shaft A, which is supported on two bearings 
fastened to wooden posts M, one only being shown. 


To the shaft 











A are fixed two sets of articulated pieces, one set being shown at D, 
D'. The pieces D' are also fastened to the counterpoise P, vibrating 
onacentre C. This counterpoise receives two catches of iron L, L', 
which gives, by the elevation and depression of the balance beams and 
action of the articulated pieces D, D', motion to the ratchet wheel R, 
mounted on the centre of an arbor, X, in wood, through which passes 
an iron shaft A', the bearings of which being attached to the posts 

Three safety catches z, z', z'1, are fixed to the cast-iron frame 
H, and placed a little underneath the catches L, L’, their object 
being to stop the ratchet wheel R in its backward motion in the 
event of one of the catches L, L', breaking. The frame H that carries 
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these safety catches z, 2’, x"', also supports the centre C, on which 
the counterpoise P vibrates, and is fastened to the post N. 
second power is obtained by the two ratchet wheels (one only being 
seen) mounted on the two extremities of the wooden arbor X. , 
wheels are smaller than the preceding wheel R, and are provided 
with grooves in their centre. In these grooves are engaged bent 
levers K, Fig. 2, with a curve, the radius of which is a little more 
than the groove in the wheel. A catch Tis attached to the up) 
part of these bent levers K, as shown, which gear into the ratchet 
wheels, so that by the elevation of the levers the catches are made 
to descend from the tooth, and gear into other teeth, and by the 
depression of the lever it causes a part revolution of the arbor X. 
This second power is to be made available to augment the first power 
above described, in the event of the anchor offering a considerable 
resistance. The third power is obtained by having at the lower end 
of the counterpoise P, an opening into which fits a double lever Q, 
which will assist the vibration of the counterpoise worked by the 
double balance beams B. This third power will also assist the above 
mentioned powers in the event of their not overcoming the resistance 
of the anchor. 





KNOWLES’ SAFETY WINDING APPARATUS FOR 
MINES, &c. 
PATENT DATED 14TH OcToBER, 1856. 


Tus invention is designed for the prevention of accidents causey 
by the rope running too far over the winding drum, and consequentld 
carrying the weight attached to it against such pulley; and is 
equally applicable, whether used in mines or in other situations 
where weights are suspended and wound by ropes, &c., either with or 
without winding pulleys. Tbe arrangements consist in the use of a 
pair of lever-like arms, each having the centre of motion at a point © 
about the middle; these arms are cach furnished at one extremity 
with a projecting pin or stud, which are forced and held tegether by 
means of springs at the opposite diverging ends of the arms, and are 
embraced at the point of contact by an eye or fork situated between 
the two arms, so as to form a strong bearing for the link which they 


FIG.I. FIG .2. 
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clasp. Supposing the apparatus to be properly secured at the required 
situation in the chain, &c, that is, one link being secured in the 
clasp at the upper end, and the other link being attached by means 
of intermediate connecting links or rods to the centre of suspension, 
an upward motion is given to the chain and weight as itis wound 
over the pulley; when the weight has reached the required height 
the lower diverging ends of the levers will strike against the 4 
of the winding pulley or other bar placed for the purpose, whi 
will have the eflect of closing these ends and opening the jaws or 
clasp retaining the link, by which means the chain, &c., will be set 
free at the upper part, and the weight entirely disconnected before 
reaching the pulley, thus preventing accidents. It will be evident 
that this apparatus may be of different constructions, all so contrived 
as to embrace the principle of a “ self-acting detaching clasp,” also 
that stops to prevent the jaws opening too wide may be added ; and 
further, that the centres of suspension may be either above or below 
that of motion, and may be strengthened by interposing rods. 

Figs. 1 and 2 show the clasp as opened and detached from the 
chain by coming in contact with the beam shown in section. The 
illustration shows that description of clasp in which the connecting 
links and centre of suspension is tlat of motion ; a, a, are the arms 
or levers, in the upper part of which are the pins or studs 5, 6, which, 
when forced together by the spring c, c, and the weight upon the 
chain clasp, the link d thus forming a firm joint at the upper end, 
the fastening at the lower end being formed by means of the con- 
necting rods ¢, é, attached to the link i 





Census or New Sout Wa.rs.—We have received some further 
details of an interesting character with respect to the census of this 
colony, which was taken early last summer. The total population 
of the colony is 266,000, including 147,000 males and 119,000 females, 
giving a preponderence in favour of the former sex of no less than 
28,000. Of the inhabitants it appears that barely a third, or 113,000, 
were born in Australia, while of the remainder England and Wales 
supplied 74,200 ; Ireland, 50,100 ; Scotland, 16,300 ; Germany 5,200 ; 
and China, 1,800. The metropolis (Sydney), it is stated, contains 
no less than 14,520 houses, and its population, including the suburbs, 
is about 80,000, Maitland stands the next in rank, with 15,300; then 
comes Bathurst, with 12,000; Goulbourn, 7,000; Brisbane, 5.800 ; 
and Windsor, 8,400. With respect to religion, the Church of England 
has a decided majority, embracing 132,000, or more than one third 
of the whole population ; the Church of Rome is the next, counting 
78,800; Presbyterians, 27,700; and Protestant Dissenters, 15,600. 
With respect to the professional or other occupations of the in- 
habitants, the returns are somewhat defective, for we find that, with 
respect to as large a proportion as 152,000, no account is rendered ; 
but of the remaining 214,000 it appears that the law claims 232 
followers, medicine 298, divinity 441, and other professions 447. The 
paupers, meaning, we should conclude, disabled, infirm, or lunatics, 
1,210. In mining pursuits there were engaged 4,800 persons; in 
agriculture, 16,700; in grazing, 12,300; and in domestic occupation, 
16,700.—Australian and New Zealand Gazette. 

Anorner Cotuiery Expiosion.—A terrible colliery explosion 
occurred on Wednesday morning at the Kirkless Hall Colliery, near 
Wigan. The explosion occurred about eleven o'clock, at which time 
there were a great many colliers at work in the pit. It is stated that 
six persons were killed, and thirteen more or less injured. It was 
not supposed that several of these last could survive the injuries they 
had received. An inquest on the bodies was summoned the same 
day at the Walmsley Arms Inn, Ince, but was adjourned to Monday 
next. From the evidence taken, it appears that the —— 
were engaged with naked lights, and that the ventilation of the mine 
appeared, up to the moment of the accident, in the most perfect state. 
The cause of the explosion is believed to be a fall of roof and sudden 
escape of gas in_some old workings near where those who suffered 
were engaged. There were about ninety persons in the pit at the 

time; and all, whether dead or living, were got out in a very short 





time after the explosion, 
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INSTITUTION OF CIVIL ENGINEERS. 
May 12, 1857. 
“Tue paper read was, “A Description of the Method of Build- 
ig Bridge upon Brick Cylinders, in India,” by Mr. G. B. Bruce, 
hat. C.E. 


The author began by adverting, generally, to the constitution 
- of Indian railways as joint-stock undertakings, haviug a certain 

fate of interest guaranteed to them by the East India Company 

in return for which the railway companies were constrained to 
gubmit to a degree of Government control and interference 
which militated very much against the speedy and judicious exe- 
‘eution of the works. 

The paper next referred to the Madras Railway in particular, 
»which had the city of Madras as its terminus on one side of the 
Peninsula, and Beypoor, near Calicut, on the other, and extend- 

ing over a length of 450 miles. 

Eighty miles of this line had been opened for traffic, and the 
remainder was under construction. All had been executed by 
the railway company’s own engineers, a system which, the 
author stated, had been found to answer exceedingly well. 

The bridge, to which this paper was specially appropriated, 
was built over the river Poiney, about seventy miles from 
Madras, and consisted of fifty-six arches, each of thirty feet span, 
,& small sized arch being best suited to the powers of the native 
workmen, and the character of the site of the bridge itself. The 
bed of the river being of sand, to an unknown depth, it was ne- 
eessary to resort to some description of artificial foundation, and 
in England the probable expedient would have been timber 
piling, but in Madras the expense of timber precluded its use in 
that way, and the usual native expedient of brick cylinders was 
resorted to. 

Each pier was founded upon fourteen cylinders built of radi- 
ated bricks, of two feet six inches internal, and five feet exter- 
nal diameter, sunk to a depth of fifteen feet below the bed of 
the river, and filled with broken stone and bricks. Besides the 
cylinders, immediately under the piers, there were two rows of 
cylinders stretching the entire length of the bridge, one under 
each of the inverts to protect them against the effect of any 
scour through the arches, forming as it were two brick walls 
across the stream founded at fifteen feet below the bed of the 
river. 

The cylinders were placed as closely together as possible, and 
the interstices between them filled up with broken stone to as 
great a depth as it could conveniently be placed. The masonry 
was commenced at a depth of five feet below the bed of the 
river, on the top of the cylinders ; this, it was believed, would 
prove sufficient precaution against the effects of the stream. 
Should there, however, be any tendency to. undermive the 
foundations, this could be guarded against by throwing in an 
apron of rubble-stone, on the down stream side of the bridge. 

The masonry was of gneiss rock, found in the neighbourhood, 
and quarried by the application of fire, which caused it to split 
off in reguiar layers, varying in thickness from three inches to 
one foot. The total cost of the bridge was about £14,000, or 
£7 per lineal foot. 

The author, in conclusion, observed that the system of build- 
ing on brick cylinders was similar in principle to that sometimes 
pursued in this country, where piers were built on large cast- 
iron cylinders; which, from the diffieulty of procuring them, 
and their greatly increased cost, were not so well adapted for 
public works in India, and it was doubted whether any plans 
could be devised, which for efficiency, readiness of execution, 
and economy, would be su well suited to the purpose as the brick 
cylinders of India 

Attention was directed to a paper by Captain (now Colonel) 
Goodwyn, B.E., read before the Institution in February, 1842, 
giving au account of a very similar method of obtaining 
foundations in Bengal. His description was, “ As soon as the 
bere ag (of the cylinder) has hardened sufficiently, the well- 
‘sinker fixes a plumb-line to the top of the cylinder, as a guide, 
aud descends withinside, carrying an instrument called ‘ Phadra,’ 
or ‘Mamooti,’ somewhat similar in shape to a hoe: with this 
he excavates the earth, until the water is too deep; he then 
commences the use of the ‘Jham,’ which resembles the 
{Phadra’ in shape, but is about thirty-six inches long, and 
twenty-seven inches wide, and is suspended to a cord, passing 
over a pulley above the cylinder. Upon this instrument the well- 
sinker descends, and diving into the water, excavates with the 
*Jham’ the soft earth under the sides of the curb, and is at 
intervals drawu up with the instrument. The cylinder descends 
gradually from six inches to two and a half feet per day, as the 
earth is withdrawn from beneath it, and relays of workmen 
keep it constantly going, lest the sand should settle around it, 
and cause it to hang up.” 

This process appeared to differ somewhat from that employed 
at Madras, and the wells were different in Bengal, inasmuch as 
they appeared to be coved over, and the weight of the super- 
structure was thus thrown upon the outer walls of the cylinders, 
whereas, in Madras, the wells were filled up with meterial which 
rendered the whole a solid mass, 

The improvements introduced by Colonel Colvin, of forming 
aquare, or elongated masses of brickwork, with several wells in 
each, had been further extended by Colonel Sir Proby Cautley, 
who had made each mass of the full size of the foundation of 
the structure to be placed in it; in this way he established the 
piers of the great Solani aqueduct on the Ganges Canal. Some 
engineers filled in the wells with loose rubble, with the cbject of 
providing for any sinking away of the sand from beneath the 
seonaen, which frequently occurred, as the foundatiors were 
P. on the sandy beds of rivers which were dry in certain 

, bat b torrents at other periods. Depths of 
twenty to ‘ana | feet of sand were not unfrequently washed 
away, and it had been therefore necessary in some instances to 
earry these wells down as deep as forty feet. 

These wells acted in a double capacity,—as piles holding by 
lateral friction, and as forming a mass under the building. The 
system was not universally applicable; for instance, in a river 
constantly full of water, there would be considerable difficulty 
in using it; in fact, other systems would probably be cheaper ; 
the Indian rivers, which were generally dry for a large portion 
of the year, could not be traversed by any other system so 
expeditiously or so economically, nor the works be otherwise 
rendered so permanent, 





May 19th, 1857. 

Rozert Srepmenson, Esq., M.P., President, in the Chair. 

The paper read was “On the Disturbances of Suspension 
Bridges, and the modes of counteracting them,” by Messrs. A. 8. 
Lukin and Charles E. Conder. 
. This paper ponens oneer ays a the various kinds of 

meion bri examined their or less liabilit 

Py bridges, greater y 


of the roadway, and other disturbances, occa- 
sioned by a traversing load, or other causes. 
These disturbances were attributed, chiefly, to the flexibility of 
the chains, and were enumerated as follows :— 
1, Undulations caused by traversing loads. 








2. Reaction on the roadway of the chains when set in agita- 
tion. 

8. Transverse swing. 

4. Distortions caused by the gravitating tendency of the chains. 

2. The effect of unequal loading in bridges of multiple spans. 

The first class of disturbances might be reduced by increasing 
the mass of the chains. The objection to this was that not 
only would such an expedient prove wasteful of material, but 
the greater the weight of the chains the greater the danger of 
their destroying the platform, if once set in agitation. Again, 


the roadway might be supported by a rigid girder, strong enough’ 


to withstand any distortion of the chains. Such a girder would, 
however, be nearly strong enough to carry the load independently 
of the chains, which would become dangerous auxiliaries to an 
inflexible platform. 

The Niagara Suspension Bridge was adverted to, as having its 
liability to undulate much reduced, not only by connecting the 
upper and lower platforms with lattice trussing, but also by em- 
ploying strong upper and under bracing rods. 

It was contended, that while a certain degree of stiffness in the 
platform would be advantageous, as equalising the distribution 
of the load on the chains, the main point for inquiry must be the 
arrangement of chains and rods best calculated to abate the lia 
bility to disturbance. 

With this view six modes of arrangement were described and 
illustrated, viz. :— 

1. The ordinary suspension bridge. 

2. The mode of suspension by a double set of crossed chains 

(Russell's). 

3. The single rod direct suspension. 

4. The chain with slanting rods (Dredge’s). 

5. The double rod direct suspension. 

6. A new mode, distinguished as the convergent suspension, 
of which two varieties were exhibited and explained, by 
means of diagrams and inodels, 

1. It was pointed out, that while the ordinary form of [sus- 
pension bridge effected a marked economy of material, its grea’ 
flexibility and liability to undulate and swing operated against 
its employment for railway traffic. 

2. The mode of suspension by crossed chairs (as in Mr. 
Russell’s bridge), while tending in some degree to reduce these 
disadvantages, required an enormous increase of material, to- 
gether with a double height of tower. 

3. It was stated, that the single rod direct suspension, while 
perfect in theory, as regarded freedom from undulation, was 
defective, owing to the length required for the rods, the sharp 
angles at which they met the roadway, and their consequent 
liability to stretch and “ sag.” 

4, The introduction of a chain to support the slanting rods (as 
in Mr. Dredge’s bridge), diminished these evils and shortened 
the rods at the same time that it secured a more equable distri- 
bution of the tensions. But this arrangement, in common with 
the preceding mode of direct suspension, imposed powerful 
horizontal strains on the roadway; and the excessive strength 
thus demanded in the platform militated against economy, if it 
did not even impair the safety of the whole structure. 

5. The double rod direct suspension entirely relieved the plat- 
form from any horizontal strain. But the great length and angle 
of its extreme rods entailed and increased all the other evils to 
which the single rod direct method was exposed. 

6. The convergent mode of suspension was devised to avoid, 
as far as practicable, the several detects which had been pointed 
ont in the five arrangements above mentioned. From a double 
set of chains (each extending from the top of one tower to 
the platform level at the opposite extremity), a double set of rods 
were suspended, slanting in opposite directions, so that a pair of 
rods converged to every point by which the platform was sus- 
pended. There was thus an entire absence of horizontal strain on 
the roadway, which might, therefore, be made of extreme 
lightness, while the advantages of direct suspension would be to 
a great extent secured, the undulations of the roadway and the 
tendency to lateral swing being reduced to a minimum ; and the 
reaction of the chains on the platform would be much diminished 
by the radiating play of the rods. It was shown, by means of 
tables, that the convergent principle admitted considerable 
economy of material. ‘Two designs were exhibited. the second 
of which, although theoretically inferior to the first, elfected a 
great saving in the weight of the chains, by allowing a sharper 
curvature. At the same time it was submitted, as a matter 
worthy of inquiry, whether au application of the convergent 
method might not be arrived at still better suited for large 
spans. 

: A mode was suggested of connecting each pair of rods with the 
platform, by means of a self-adjusting lever, the play of which, 
by equalising the horizontal strains, would tend to diminish the 
derangements caused by an equally distributed load. 

It was pointed out that the gravitating tendency of the chains 
would cease to operate as a source of disturbance if their sec- 
tional weight were so adjusted (by bailasting or other means) as 
to cause them to hang naturally in the curves due to the condi- 
tions of suspension. 

The effect of unequal loading in bridges of multiple spans was 
then adverted to as giving rise to danger through the unequal 
tensions induced in the chains on opposite sides of a tower. A 
table was given showing that the employment of convergent 
rods reduced this danger to some extent. Inverted chains below 
the platform were also advocated in bridges of multiple spans 
designed for railway traffic. 

The mathematical reasoning and formule upon which the 
foregoing conclusions were based were not considered suitable 
for reading aloud, and were therefore given separately in an 
appendix. 





May 26th. 
CONVERSAZIONE. 

The annual conversazione was given by the president of the 
Institution of Civil Engineers ou Tuesday evening last, the 
session having been formally adjourned at the meeting held on 
the previous Tuesday, when the two papers were read, of which 
we give abstracts above. Last Tuesday evening the rooms of the 
Institution were, as usual upon similar occasions, tastefully fitted 
up, the whole of the seats being removed from the lecture 
theatre so as to make room for a very display of models 
which had been brought together for exhibition. The library 
was very elegantly decorated with flowers, and vafious admirable 
paintings and works of art were disposed upon the walls and 
tables, the book cases being covered over in order to obtain 
the necessary wall space. Owing to the limited size of the 
house in Gt. George-street and the inconvenience which would 
result from the assembling of avery considerable number of 
persons, it has not been usual for mapy ladies to be present, and 
consequently there were very few there on Tuesday evening. 
ihe same unfortunate necessity exists in this case for excluding 
ladies as at similar meetings held at the house of the Society ot 
Arts, and although the fair sex are partially compensated for 
their exclusion at the evening meetings, by the rooms being 
opened on the succeeding days ; yet to say the least of it, a large 





assemblage of gentlemen only, and especially of scientific ones, is 
a rather dreary affair. Atall meetings of this kind the universal 
object is to see those who are present, and not the models or works 
of art exhibited. It is nevertheless true, that the collection, what- 
ever it may be, is most convenient, as either suggesting themes for 
conversation, or in those cases where ladies are present, offering 
capital hiding places from which to take a quiet survey of the 
surrounding beauties. Where ladies are present we never re- 
member having seen any gentleman, however interested he may 
have been in the model before him, keeping more than one eye 
upon it, generally reserving the other for a more agreeable 
object. As in the present case there was nothing better for us 
to do, we were naturally driven tv the models of machinery and 
philosophical apparatus, and soon discovered several well-known 
faces, 

The collection of models lately exhibited at the Society of 
Arts contained many things well deserving notice, and also 
worthy of being re-exhibited at the Institution. The chief of 
these were the locomotives of Mr. T. R. Crampton and Messrs. 
Sharp, Stewart, and Co,; also a traversing drilling machine, by 
the latter. There were also models of Mr. Eassie’s friction ham- 
mer, Mr, W. Bridges Adams’ street rails, Mr. How's engine room 
telegraph, Captain Tyler's permanent way, Mr. Jopling’s water 
meter, Mr. Greenshield's railway chairs, Mr. Williams's stone-dres- 
sing machine, and specimens of Mr. Healey’s and Mr Allen’s 
vatent corrugated fibrous sheets. Mr. G. Rennie exhibited one of 
his disc engine, besides two models of bridges; Mr. C, Babbage, 
two of his calculating machines, and Mr, Siemens, a model of his 
regenerative engine, and his step-by-step telegraph. We also 
noticed a beautiful little brass model of James Taylor and Co.’s 
-teamewinch, and a model of a locomotive, besides sketches of 
their portable steam cranes. Mr. Hobbs exhibited some of his mor- 
tice locks, and Mr. Humber, a model of Jobson’s cha'r mould- 
ing-machine One of the actual machines was also exhibited, and 
the mode of moulding chairs was shown. Mr. H. Chubb exhi- 
hited a model of a brick-making machine, as also some bricks 
made by it. 

Mes-rs. Wright, of Birmingham, exhibited a model of their 
Saloon Railway carriage, and Mr. Imray, models of the new 
timber bending machines ; and Messrs, Bessemer and L »ngsdon 
exhibited several bars of steel prepared from iron, treated ac- 
cording to Mr Bessemer’s process. There were also a sewing 
machine by Thomas and Co., and a weighing machine by Mr. 
A. Siebe. Sir C. Pashley exhibited models of his newly ar- 
ranged pontoon bridge, and Messrs. Grantham and Sharp a 
model of Schambord’s graving dock. We also noticed a rather 
curious sample of engineering work in a six horse power 
engine made in 1820, at the Butterly Iron Works, under 
the direction of Mr. Joseph Miller. This model was remark- 
able, as showing the kind of work executed a few years since, 
presenting so powerful a contrast with the small portable en- 
gines of the present day. In this model all the joints are “ face 
joints,’ and made by simple contact of the metal. A very beau- 
tifully constructed model was exhibited of the standpipe, 
at the Grand Junction Water Works at Brentford, designed by 
Mr. Thomas Wicksteed, and modelled by Mr. T. D. Dighton. 
This pipe is nearly 200 feet in height. Monsieur Lambert- 
Alexandre exhibited some very neat apparatus for deter- 
mining the speed of ships at sea; and Mr. Jennings, one 
of his improved double acting pumps. A model was also 
shown of Francis’s Metallie Boats; and there were lithograph 
drawings of the New Thames Graving Docks constructed on Mr. 
Edwin Clark’s plan. There was also an admirably constructed 
chronometer made by Mr. Gowland of London Wall on Mr. 
Ralph Reeder’s plan; also specimens of silver plating by M. 
Petitjean’s process ; the metal used being pure silver. The speci- 
mens of plating were manufactured by Messrs. Swinburne and Co., 
of Upper Thames-street We also noticed models sent by Mr. A. 
T. Cooke, of a Venetian gondola and a Turkish caique; also 
specimens of wood carving by Mr. Rogers, being part of the 
work intended for decorating the Sultau’s new palace on 
the Bosphorus. <A model of Mr. Clifford’s arrangement for 
lowering ships’ boats, and one of Mr. Connell’s pateut locomo- 
tive pistons were also exhibited. 

Amongst the paintings we noticed works by Stansfield 
Niemann, Vandyke, Sant, Chester, Bentley, and Branwhite. A 
large number of paintings were contributed by Sir M. Peto, in- 
cluding two adinirable paintings of Lowestoft, one taken in 1848, 
and the other in 1855, Mr. Stephenson sent a beautiful pho- 
tograph of Algiers, remarkable for its size, measwing nearly 
eight feet in length and perhaps one in height. The different 
parts of the view had been taken upon separate sheets of paper, 
which were afterwards carefully united so as to form an entire 
picture. 

Upon the whole we have not seen a better display at any 
similar meeting ; and Mr. Manby, under whose management the 
coliection was made, deserves much credit for the pains he took 
in rendering it attractive. Amongst the paintings we must not 
forget to mention a very able composition, showing a group of 
camels and Arabs, the camels bearing upon each side a division of 
one of Mr, Dunn’s portable boilers. This painting was executed 
by a Lancashire artist, whose name we do not know, but who 
has done his work well. 

In walking through the rooms of the institution upon this 
occasion, it occurred to us that it would be desirable for the council 
of the Institution, as also that of the Society of Arts, and other 
scientific societies, labouring under the same disadvantages as 
regards want of space in which to hold their annual gatherings, to 
consider the propriety of their jointly renting a building of 
adequate proportions for the purpose of such meetinzs. Of 
course, if it were possible, it would be well if the extent of each 
society’s premises were sufficient for holding large meetings ; 
but this is almost hopeless to expect. Besides, as the present 
accommodation is generally sufficient for ordinary purposes, it is 
only for special occasions that any great extension of space is 
absolutely necessary. It is probable that a convenient building 
might be obtained which would answer for a great number of 
societies, and when not required for the meetings of the societies 
themselves it could be let, as others are, for various purposes, 


Wartcn Prorector.—An ingenious little instrument has been 
invented and patented by Mr. Robert Mair, of the Royal Engitieers, 
designed to protect the watch or purse from the clutch of a thief or 
garrotter. It is a simple and effective invention, consisting of a nearly 
circular slip of metal which, fitted into the pocket, embraces the 
watch tightly by means of a spring, which the weight of the watch is 
sufficient to bring into action, but which, if unreleased, holds so 
firmly as to resist a wrench that would tear out the watch only with 
the spring and pocket also. A button attached to the bottom of the 
ease, and worked by a string which can be carried to any part of the 
dress or person, releases with a tuuch the hold of the spring on the 
watch, which again comes into play on the watch being replaced in 
the pocket. The action of this lite machine is so simple and satis- 
factory, that all parties afraid of their watches and purses may be 
safely recommended to avail themselves of the great additional 
assurance of security it affords them.— Scotsman. 
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INSTITUTION OF CIVIL ENGINEERS OF IRELAND. 
ON THE PHYSICAL CAUSE OF THE INCREASED DEFLECTION 

OF GIRDERS OR BRIDGES, EXPOSED TO THE TRANSVERSE 

STRAIN OF A RAPIDLY PASSING LOAD. 

By Rosert Matter, Esq. 

Trg fact of such increased deflection was established long since 
by the experiments of Captains James and Galton, R.E., and by 
Professor Willis, in connexion with the Commission of Inquiry 
as to the use of iron in railway structures; and the latter gen- 
tleman has founded some elaborate investigations upon the 
results, but of a character too abstruse to be of much practical 
application. 

To M. Morin, the author of so many important investigations 
in physics, seems to belong the credit of having first pointed out, 
in a clear and distinct manner, the true cause of the phenomenon, 
and by a rigid discussion of the English experiments with theory, 
proved the entire trustworthiness of the latter, as well as the 
general correctness of his own views. 

M. Morin has shown that in any beam or girder, or any bridge 
whatever, in which any deflection, however small, is produced 
by the transverse strain of a stationary load, at the centre or 
other point of its length, the same load will produce a still 
greater deflection, if transferred rapidly from end to end of the 
virder. 
: That this increase of deflection is due to centrifugal force, the 

th in space of the moving body being not in a right line, but 
in a curve concave towards the earth, and that the increase is 
greater as the original statical deflection is greater. 

In the case of a body constrained to move ina circle, and 
exposed to a tangential force, the centrifugal force f, or that in 


the normal, is 
2 


a 
p 
p being the radius, substituting the height due to v’, 
Qah 
a a (2) 


p 
and in relation to the force of gravity, dividing both sides by g. 
f _2h 


9g 
For these we may substitute the expressions 
2 > 2 
p 9 Pp 
To connect this with the case of a moving load, constrained 
by a curved surface, of which any small portion may be viewed 
as a circle—the elastic curve not differing thus sensibly from it 
—we require the value of p for the static or fixed load, and the 
centrifugal force f in terms of it. 
Poncelet has shown that in the case of any beam fixed at one 


end, and exposed to a strain perpendicular to its length at the 
other end. 


. . . 


=! (4) 
prc 

e being the coefficient of elasticity of the material—I the moment 
of inertia of the beam—P the load or strain—and C the length 
of the beam. 

But from the usual equation, the deflection of a beam sup- 
ported at both ends and loaded in the middle is 
eI cc? 
PC 39 
and substituting this in equation (4) we obtain the very simple 
expression for the radius of curvature due to the deflection, 

12 
pense id —— - (5) 
39 

which shows that whatever be the transverse section of the 
beam, the radius of elastic curvature is equal to the square of 
half its length, divided by three times the static deflection at 
the centre. 

Now, as neglecting the weight of the beam, in relation to the 
passing load, the centrifugal foree f is given by equation 


. . . . . 


Po 
o=} + from which we obtain 


P x ee . 
(3)= ant and substituting therein the value of p in equation 


(5.) The expression for the force in the normal becomes 
Pv? Sv? 
rte (6) 

gp gf 
But P= the static or stationary load: hence the total effort of 
the same load in passing along the curved line of the beam is 


v2 
Pe . P : - (7) 


3 
F=P+ gc? 
M. Morin applies this equation to the discussion of the ex- 
periments at Portsmouth of James and Galton, in five extensive 
tables ; and as in some of these experiments the velocity of the 
passing load was extended until fracture of the cast iron beam 
took place, he shows, that if the true cause of the increased 
deflection be centrifugal force, then in all cases of fracture the 
value of F above must exceed that of R, the mean coefficient of 
rupture due to transverse strain on cast iron, which he takes at 
i=32441000 kilo. (in accordance with the results of Mr. R. 
Stephenson’s experiments), and on comparison he finds this ac- 
tually to be the case, as well as a very atrict coincidence between 
the experimental and calculated values of the other terms. 
That the value of f is such as to be able easily to account for 
the facts, he illustrates by noticing that in some of the extreme 
velocities tried, 


Pg - ‘ ° e 


J is greater than 2 P, 
or the centrifugal force more than twice the static load—and 
hence the same beam was broken under loads smaller and 
smaller, as the velocity was increased. 

The influence of centrifugal force, therefore, as affecting hori- 
zontal structures exposed to rolling loads at high velocities, is in 
all cases incontestable ; for in all cases with any fixed load, how- 
ever applied (even the weight of the structure itself), there must 
be some deflection. 

The other conditions which affect the result, and sometimes 
appear to mask it, are, the weight or inertia of the girder itself, 
and its iength in relation to v—i e, the time given for its bending 
under the rapidly passing load. 

This increased bending or deflection takes place during the 
passing of the load, and the effort producing it takes time to be 
transmitted to the beam; hence, the point of maximum deflec- 
tion occurs not at the centre, but beyond it, in advance, or in 
the direction of the passing load, and there it is that fracture 
occurs, When it occurs in several points, apparently at once, 
the beam is broken in several places in such rapid succession 
that its parts have not time given to separate at observable in- 
tervals; perhaps this effect of the shortening of the time of 
action with increase of velocity explains why it is that in the 
experiments made the increment of deflection actually di- 
tminished in some cases, in place of increasing beyond a given 
limit of velocity. 


The practical conclusions to be deduced are not unimportant. 
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It follows that the stiffer and the more elastic any railway 
girder or other bridge is the less its deflection with its own 
weight and any load at rest upon it the smaller will be the dis- 
advantage of the increased strain due to a load at high velocity 
passing over it. 

That a high coefficient of elasticity, such as is obtained by the 
use of wrought iron, is of much more value than great weight 
in the structure. The effect of the inertia of motion due to the 
latter being to aggravate the evils produced by the centrifugal 
force, although the primary effect of the inertia of rest must be 
to lessen the extent to which it can act in a given time of 
transit. 

The equations (3), (6), and (7), show that the increased 
pressure of a given rolling load upon any girder bridge struc- 
ture increases as the square of the velocity, and inversely as the 
radius of curvature, so that the increased distress upon every 
structure along a line of way produced by the passage of an ex- 
press train over that of a parliamentary train of equal weight 
and length is in round numbers about as four to one, 

Where the total load is applied uniformly over the whole 
length of the girder at once, as when it is loaded with engines or 
carriages, first at rest and then rapidly run over, the effect of 
the increased deflection is greatly masked. For, first, the static 
deflection due to a uniform load is that of the same load applied 
at the centre only, as 5:8. Secondly, the normal force f acting 
always strictly in the direction of the radius p, when the girder 
is loaded all over at once, these forces at different points, in a 
certain degree, act against each other. 

The views which have been thus enunciated also fully clear 
up the apparently contradictory phenomenon (which as a fact 
seems pretty well confirmed) that the experience of skaters 
shows them they can most safely traverse thin and unsafe ice at 
high velocities. Here the beam or plate is loaded at one point, 
but it is supported from below at all points by a fluid, whose re- 
lative moment of inertia is enormous, and which requires « con- 
siderable time for its partial displacement. Moreover, the 
unloaded ice is an absolute plane. There is no static deflection 
due to its own weight ; hence the only deflection possible is what 
can take place during the momentary passage of the skater; 
and if he passed in an indefinitely short time, there could be 
none at all. 

Professor Willis in his preliminary dissertation (“ Application 
of Iron to Railway Structures”) distinctly alludes to the pleno- 
menon of increased flexure by rapidly passing loads, as one “in 
which the effects in question are analogous to the centrifugal 





action of bodies moving on curves,” p. 187, and again alludes to | 


this in pages 193, 212, and 213; but he nowhere very clearly 
enunciates the view that the question may be treated as a case 
of centrifugal force, nor attempts to do so, 

He endeavours to find the trajectory of the eurve over the 
flexible beam, from the differential equation of motion, 
ga* y 
V8 
in which 7 and y are an ordinate and abscissa of the curve, 
a=the half length of beam, S=the central static deflection, 
and V=the velocity of rolling load. 

This equation, by certain artifices, Mr, Stokes has succeeded in 
integrating—reducing the constants to a single one, which he 
calls /3, and whose value is 





w—w*) * 


ga’, 

B= Tyg’ 
and in this way Mr. Stokes has given solutions for the problem 
in its two extreme cases, namely, where the mass of the bridge 
is neglected with respect to the rolling load, and where the mass 
of the load is neglected with respect to that of the bridge. 

Neither case, however, occurs in practice, the motion of the 
bridge itself, and that of the rolling load, being always mixed 
up in the total effect produced on the structure, As the eon- 
stant £8 increases in value, the increment of rolling deflection in 
the first extreme case diminishes; and in the second of the two 
Or 


pas) 
cases this increment is measured by the fraction ;- ofS, the 
7 


8, 


static deflection, the value of g being =2 7 4 in which P is the 
period of one complete oscillation of the bridge from rest to 
rest, and 7 the time in seconds that the rolling body takes to 
travel over the bridge. 

Assuming, then, these fractions to represent the separate 
effect of the inertia of the bridge and of its load, and their sum 
the total effect, Professor Willis calculates the increment of 
static deflection due to each, in the case of certain of the ex- 
periments made; and finally calculates a table in which such 
increments are given for each, and for both conjointly, on the 
supposition that the weight of the rolling load and that of the 
bridge are equal, a supposition not very far from the fact in 
many cases. . 

This table, “rough and empirical,” as the distinguished 
author of the paper is content to term it, is sufficient to show 
that in some cases of practice the phenomena cannot be neg- 
lected, for that when the value of #8 is =5 the minimum 
tabulated, the increment of total deflection may more than 
equal the whole static deflection, which in short and weak bridges 
traversed at high velocities might be very serious. 

The treatment of the whole subject by Professor Willis is 
characterised by the clearness and ability that belong to aj] his 
works; but, aiming at that perfection and generality that alone 
satisfies the desires of the mathematician, he has a good deal in 
his paper beyond the usual range of practical men, and by con- 
sequence his valuable investigations have been little studied by 
engineers, and seldom understood or fully mastered, This has 
greatly lessened the practical value of the results he has 
arrived at. 

As the author of this paper found that doubts were expressed 
by some members of the Institute at a former meeting, of the 
reality of the phenomena of increased deflection by rolling loads, 
and that the principles upon which the occurrence of such in- 
creased deflection in structures of whatever sort, exposed to 
transverse strain and moving loads, are proved to be inevitably 
necessary, did not appear generally known, he deemed that a 
brief notice, in an elementary form, might not be unacceptable. 

Notge.—The reader's attention is directed to the highly im- 
portant memoir which has appeared recently in the 7th vol., 5th 
series, of the Annales des Mines, upon this subject, by Mr. M. 
E. Philips, Eng. des Mines, entitled “ Calcul de Ja resistance des 
poutres droites, telles que les ponts des rails et sous l’action 
d'une charge au movement.” 





Natronat Dairy Buuterin or Temperature.—It is announced 
that, in consequence of a scientific convention, the Imperial Observa- 
tory of Paris, which publishes a daily bulletin of the temperature 
throughout France, will apply its system of observations to all 
Europe. The Powers who have acceded to this convention are, it is 
said, Great Britain, Austria, Russia, Prussia, Sardinia, Spain, 
Bavaria, Rome, and Wurtemburg. In Paris they will know daily 
the temperature throughout Europe. 
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SOUTH KENSINGTON MUSEUM. 
UNDER THE DIRECTION OF THE COMMITTEE OF COUNCIL ON 
EDUCATION,* 

We understand that the following rules have been mnenones 
for the admission to this museum, which will be opened to the 
public in June: 

1, The collections of objects relating to education, architee- 
ture, and trade, of pictures, sculpture, ornamental art, .and 
models of patented inventions, will be open to the public daily, 
from 10 till 4 in the day-time, and from 7 to 10 in the evening 
on Mondays and Thursdays, except during the appointed vaca- 
tions. 

2. On Mondays, Tuesdays, and Saturdays, and daily during 
the Easter and Christmas weeks, the public will be admitted 
free ; but on these days, books, examples, models, casta, &c., 
cannot be removed for study. 

3. On Wednesdays, Thursdays, and Fridays, the public will 
be admitted on payment of 6d. each person. This sum during 
the day-time will enable any person to consult any books, 
diagrams, &c., in the collections of education and to copy any 
article in the collections of art; except modern paintings, for 
which special permission in writing must be obtained, _1n the 
evening, works cannot be removed. Am annual tieket of 
admission to all the collections, morning and evening, may be 
obtained for 10s, 

4. Sticks, umbreilas, parcels, &c., must be left at the doors, 

5, Except the fees above mentioned, no fee or gratuity 
is to be received by any officer of the department from any 
person. 

6. The library of art is opened every day, from, 11am. to 
9 p.m. ; except Saturday, when it is closed at 4 pam,, and the 
usual vacations, 

7. All registered students of the Central School of Art have 
free admission to the library. Occasional students ate admitted 
upon payment of 6d. which will entitle them to entrance for six 
days from the day of the payment of the fee, inclusive: a 
monthly ticket may be obtained for 1s. 6d. and an ampual ad- 
mission of 10s. 

8, Refreshment and waiting rooms in a special building have 
been erected, and presented to the public, by the Commis- 
sioners for the Exhibition of 1851, They are under the 
management of Mr. G. Withers 

9. The General Omnibus Company have arrangements in 
progress to convey passengers to aud from.the Muséum and all 
parts of the metropolis, every half-hour at least. 


LAW PROCEEDINGS. 


COURT OF QUEEN'S BENCIL 
HOVILL &. KEYWOMTH AND ANOTHER, 

Tis case has been re-argued by one counsel on cach side, on the 
construction of the plaintit)’s patent for improvements in the manufac- 
ture of wheat and other grain inte flour and meal 

Mr. Knowles, Q C. (with whom were Mr. Bovill, Q.C. and the Hon. 
George Denman), was heard for the plaintil¥; and Mr. Atherton, Q.C. 
(with whom were Messrs. Manisty and Ilindmarsh), for the deten- 
dants. 

Lord Campbell, after thanking the counsel for their able assistance, 
said the Court would take time to comsicer. 





DE LA RUE AND OTHERS 0. DICKERSON AND OTITERS, 

Tu plaintiffs in this action were Messts. De la Rue and Co., the 
manufacturers of envelopes, and they sued the defendants, Messrs. 
Dickenson and Co., who were engaged in the same manufacture, to 
recover damages for the infringement of two patents granted to the 
plaintitls. The first of the two patents was dated the 17th of March, 
i845, and was granted for improvements in the mode of folding 
envelopes; and the second patent was dated the 19th of December, 
1819, for an improved method of gumming the same. At the trial, 
which took place before Lord Campbell, at Guildhall, at the sittings 
after last Hilary , it appeared that, previous to the date of the 
plaintitls’ seeond patent, viz., on the 28th of August, a Frenchman 
named Reffrond had taken out @ patent for“ improvemetit® in ma- 
chinery for fulding envelopes, atrd in the manufacture of envelopes; ” 
and the defendants had been induced in November, 1850, to purehase 
the patent for £3,000, on the assurance that it could be worked 
without infringing on the plaintiffs’ patents, It was, however, con— 
tended by the plaintifts—trst, that the machine made by the defend- 
ants under Remond’s patent was an infringement, of the plaintitis’ 
folding process patented in 1845; and, secondly, that the gamming 
process adopted by the defendants, which was an improyement, on 
Remend’s, was an infringement of the plaintiff’ gumming process 
patented in 1849. This was denied by the defendants, who contended 
that Remond’s invention was totally different from the plaintiffs’, aad 
had nothing analogous in it. A good deal of evidence was given on 
these points upon both sides, which occupied the court for two days. 
It seemed to be admitted on the trial that, whatever might be the 
case in regard to the defendants’ machine being an infringemént of 
the plaintitts’ patent, it was.a very meritorious machine, aud not only 
more simple in its construction, but more effectual in its operation. 
Lord Campbell, in summing up the evidence, left it te the jury tosay 
whether the defendants’ process was substantially the same as the 
plaintiffs’, or whether any part of the process used by the defendants 
was substantially the same as the plaintiffs’ process ; for, if it was, the 
plaintiffs were entitled to a verilict. 

The jury having retired to consider their verdict, on their return 
into court delivered the following verdict in writing ~~ 

“It is the opinion of the fary that the fandamental parts of M, Remona’s 
machine are imitatious of those shown in the machine of Mr. Dela Rue, and 
that the application of gum as used in the machine of the defendant is a 
colourable imitation of Mr. De la Rue’s patent. As such we find a 
for the plaintiffs.” 

Subsequently a tule was granted calling on the plaintiffs to show 
cause why the verdict should not be set aside and a verilict entered 
for the defendants, or why there should not be a new trial w the 
three following grounds :—1. That if the plaintiffy specifications are 
to be read as embracing the defendants’ or Remond’s processes, the 
patents and specifications are respectively too wide, and the patents 
cannot be supported. 2. That if the patents are for the specific 
machinery described there was no evidence of infringement. 3, That 
the verdict was against the weight of the evidence, The argumepts 
on this rule occupied the court nearly a day and a half. 

Sir F. Thesiger, Mr. Grove, Q.C.. Mr. lindmarsh, and Mr. Tush 
were heard for the plaintiffs ; and Mr. Serjeant Byles, Mr. fi. Ail, 
Q.C., Mr. Bovill, Q.C., and Mr. Webster for the defendants. 

At the close of the argument Lord Campbell said the Court would 
take time to consider. 
COURT OF BANKRUPTCY. 

(Before Mr. Commissioner VoxBLANQUE.) 
LN RE MEPWIN AND HALL. : 

The bankrupts were engineers in the Blackfriars-road. This was 
the certiticate meeting. 

Mr. Carr. appeared for the assignees, 

Mr. Lawrance, for Medwin, said it was a favourable circuts 
that the bankrupts commenced with a capital of £3,324. He attri- 
buted the failure chiefly to the abrupt termination of the Russian war. 

Mr. Bagley, for Hall, said, his client’ had saved £700 as caytait of a 
vessel, when he saw an advertisement for a partner) “He was indtéed 
to accept the offer, and had lost hisall, He had had very little todo 
with the business. oe os 

Hlis Honour awarded second-class certificates. 








~*President. the Right Hon, the Eat) Grativille; ‘Vice-President, the 
Right Hon, W. Cowper, M P, 
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LACASSAGNE AND THIERS’ IMPROVED ELECTRIC 
LAMPS. 


PATENT DATED 20TH OcTOBER, 1856. 


Tur object of this invention is,—First, to regulate and to keep 
constant the space or distance which exists between the two 
electrodes of electric lights, whatever may be the rapidity of the 
combustion or wasting of the carbon or graphite of which they 
consist. Secondly, to obtain this regular and constant separation of the 
electrodes by self-acting means, operating by the action of the 
current which produces the light, combined with the action of a 
spring, or with the action of a current derived from the light current, 
and Thirdly, to obviate the necessity of any daily regulating of the 
apparatus. The proper regulation being once established the appa- 
ratus is self-acting, and does not vary except when it may be desired, 
whatever may be the intensity of the electric current. The action 
of the electrodes approaching each other is produced by means of a 
valve opening and elosing the tube communicating from the reservoir 
to the cylinder. This tube passes through one of the soft iron arms 
of an electro-magnet, which receives its magnetic action from the 
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current producing the light, and which shuts the valve by its action 
upon an armature of soft iron, which it presses against the valve, 
The armature which shuts the valve by the action of the current 
producing the light is attracted in an opposite direction by a spriug, 
or by asecond electro-magnet receiving magnetic action from the 
derived current, the intensity of which is determined by the resis- 
tance offered to it by a coil interposed for that purpose, consequently 
the passage of the mercury from the reservoir to the cylinder tends 
to establish itself under the action of the derived current, which 
opens the valve, and to be interrupted under the action of the 
principal current, which closes it; thus the resistance afforded to the 
derived current is invariable. The resistance afforded to the principal 
current increases by the widening of the distance or space between 
the two electrodes, and diminishes by their coming niar to each 
other. If the distance between them increases, the principal current 
meeting a greater resistance diminishes in its intensity, which also 
diminishes the magnetic power of the electro-magnet due from the 
principal current which has closed the valve; the intensity of the 
derived current (the resistance to which is invatiable) increases in 
the same ratio, and tends also by its action on the second electro- 
Magnet to open the valve. If the electrodes approach each other 
the contrary effect is produced ; the principal current increases by the 
diminution of resistance through the electrodes, while the derived 
current divsinishes in the same proportion, and tending to close the 
valve to prevent the further passage of the mercury. — It is ev dent, 
that after having determined the resistance of the derived current by 
the length of the wire of the resisting bobbin or coil, theré w Il Ve 
established between the two currents a kind of equilibrium, which 
will maintain a passage for the exact quantity of mercury that 
should necessarily tlow from the reservoir to the electrode cylinder to 
lift and regulate the space between the electrodes. 

Fig. 1 shows a section in two parts, uniting at the line A,B: and 
fig. 2aplan. a, is a reservoir containing the mereury ; 6, a receiving 
cylinder, for the mercury from the reservoir ; in this receiving cylinder 
ba float is placed on the mercury, consisting of an iron disc support- 
ing a stem 2 which carries the first electrode. c, c', are electrodes of 
graphite or carbon; the second is adjusted and fixed on the stem of 
the apparatus ; its position may be varied as required by means of a 
screwc", ‘The first electrode is moveable, and is connected to the 
rod x of the float. d, a flexible tube, furnished with a stap-cogk, 
leading the mercury from the reservoir @ into the receiving cylinder 
b, first passing through the regulating passage. e a piece of iron, 
having two vertical passages, each connected by two horizontal 
parts with the two parts of flexible tube d, and d!; f an india- 
rubber valve covering the upper end of the two passages in the piece 
e; g, bobbins or coils, traversed by the principal current ; A, A, coils 
traversed by the derived current, producing the force antagonistic to 
the first bobbins or coils g; #, is a soft iron armature; 7, a thumb 
screw to limit the course of the armature i; 4, a reflector ; m, a positive 
conductor to the upper electrode; and x, the negative conductor from 
the lower electrode to the generator of electricity, passing through 
the bobbins or coils g. 0,0, are conductors of the derived current in 
connection with the poles of the same battery or generator of elec- 
tricity, passing through the resisting coil p, antagonistic to the 
electro-magnet g, connected with the conductor atr. Instead of 





the second electro-magnet h, a spring of a given strength, an- 
tagonistic to the magnet g, g, may be used, and will answer the same 
purpose. 








WHITEHEAD'S APPARATUS FOR PRODUCING DEVICES 

ON WOOD, LEATHER, &c. 
Parent DATED 8TH OcToBER, 1856, 
Turs invention consists in the employment of an apparatus holding a 
tool or tools made hot by gas, or otherwise worked and directed by 
hand over a wooden or other block to be ornamented, or from which 
the printing or embossing surfaces are to be P ‘oduced after the pat- 
tern has been sunk by the hot tool in the block. The apparatus con- 
sists of an upright holder, through which the fore-finger is inserted, 
and from which the rest of the apparatus is suspended so that the 
tool may be rotated or moved about it by the remaining fingers and 
thumb. 

Fig. 1 is a vertical section of the apparatus. The handle is shown 
broken at one end, a portion of the opposite end being shown in Fig. 2. 
material, in-which-the-gas tube or-pipe B is inserted; on this 
A is a hollow handle, covered with felt or other non-conducting 
pipe a tap or cock C is fitted, for regulating the quantity of gas to be 
used. ie tap tube has a screw formed on it, so that a- tube 
D may be attached to it; the other end of the flexible tube may be 
attached to any convenient gas supply pipe. In the handle A the 
pipe B branches off into two parts a, a!; the part a enters through a 
slot 5 in the frame E, and is held in proper position by a screwc ; the 


and fixed through the frame E by the screw c!. The ends of the two 
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branch pipes a and a! are thus brought to point in opposite directions, 
and to the centre of the bit or tool I’, and terminate at a short dis- 
tance from the tool, and are formed into burners d, di, through which 
the gas flows. On the gas being lighted the flame impinges on the 
bit or tool F, and thus keeps it at a proper temperature. The bit F 
is inserted in a hole formed in the end of the spindle G, and is secured 
in its place by a notched catch e, which is placed in a groove formed 
in the spindle G, and is pulled by a spring /coiled round the spindle 
G, and strained by being hung ona pin g, inserted in it near the top ; 
sufficient tension is always maintained on the spring, so as to keep 
the bit F in its place. When it is necessary to change the bit for 
another of a different size or shape, the catch is withdrawn from the 
noteh A (formed in the bit) by means of the projection A!, which pro- 
jects through a slot in the cylindrical casing H. This casing is 
inserted in circular grooves at top and bottom; one of which is 
formed in a collar or tlange I, formed or fixed on the spindle G; the 
other is formed in a washer, which is placed over the top end, and 
tixed by the nat i, screwed on the top of the spindle, thus jamming 
and securely tixing the cylindrical casing H. Arms or discs J, J}, 
are attached to the casing, to the outer extremities of which another 
large cylinder K, having a flange j at bottom, is fixed. The cylinder 
is covered with felt, cloth, or other non-conductor of heat & On the 
top of the spindle G a swivel piece Lis placed, which has a hole / 
formed in it for passing the tinger through; this. piece is secured 
on the ‘spindle G by a screw m in such a manner as_ to 
allow the spindle being turned round or made to rotate by 
applying the fingers and thamb to the felt casing K on 
cylinder K, while the swivel piece L is held stationary by the fore 
finger being, inserted through the hole . The spindle G is screw- 
threaded at n (below the flange or collar J), and is serewed through a 
corresponding female screw in the disc 0, which has a recess formed 
in its under side to receive the tubular head p of the frame EK. A 
projection, ruff, or collar, is formed ou the head p, which is sunk flush 
in the recess, and secured in it by a ring g and screws, 7. ‘The ring 
g may either be put on in halves or turned out of the solid metal of 
the neck of the frame E. A small bolt s is placed parallel to. the 
spindle G, and is kept in place by the keepers!; the lower end of 
this bolt is round, and passes downward through a hole formed inthe 
collar I, and takes into one of a series of holes ¢, ¢, formed in the disc 
o, a plan of which is seen in Fig, 3. The disc o (with its ring gand 
screws r, ri is capable of turning or rotating on the head p,- and is 
taken round with the spindle G by means of the end the bolts being 
inserted in one of the series of holes ¢, as shown. When it is desired 
to regulate the depth that the bit or tool F shall penetrate, the sub- 
stance operated upon, the bolt s is withdrawn from the holes ¢ by 
taking hold of the part s!!, which. is formed on the bolt, and at right 
angles to it, and witch projeets through a slot s41, formed in the 
eylindrical casing H. Sutlicient friction between the bolt s and 
guide 8! to keep the bolt in any position is produced by a spring w, 

xed at its centre on the inner side of the bolt. The two ends of 
the spring bear on the spindle G, against which they slide, and press 
the bolt ape the keeper s'. When the bolt is withdrawn from the 
holes ¢, t, t spindle G jis turned round while the dise is held fast; 
thus withdrawing or projecting the spindle G with the bit or tool F to 
the desired extent, when it is again secured by sliding the bolt into 





other branch al passes by the back of the frame E, and is turned in | 








one of the holes t, which is nearest its point. The inventor also 
describes a modification consisting of a spring catch for securing the 
‘bits or tools F in the spindle. He also describes a modification of the 
apparatus, by which he is enabled to use more than one bit or tool in 
the same apparatus ; the principle being the same as in the arrange- 
ment already described, and its action similar. : 
The mode of operation with the apparatus shown in the illustrations 
is as follows:—The pattern having been previously drawn on the 
material to be operated on, the latter may be fixed to a table or bench 
it necessary.” handle A is laid hold of by the left hand, the fore 
finger of the right is inserted through the hole Zin the swivel top L, 
while the thumb and the remainder of the fingers grasp the felt 
covering k of the cylinder K; the apparatus is lifted above the drawn 
pattern, and the bit or tool F is turned into proper position by the 
thumb and fingers of the right hand;-and projecting below the frame 
E, is placed exactly on the part of the pattern which it is necessary 
to burn out; it is then gently pressed into the material, until the sole 
of the frame E (which serves both as a oo and gauge) touches the 
material ; thé whole is then lifted up an down again on a new 
portion to be indented by the tool, and'this operation: is repeated as 
often as is necessary. — 3 : 


—- 


HAZBLDINE’S IMPROVEMENTS IN CARRIAGES. 
PATENT DATED 152 OcToBER, 1856; 

Tae nature of. this- invention -consists!in providing carriages 
requiring a “ pole” between the horses or draught animals with a 
ile we e either in two eaten i P being pe to ~ 
carri fore part ‘the rt, or with a pole, 
the whole of which is Finted or hinged to the J fore carriage,” which 
fore carriage is properly constructed for the purpose—the object 
being to allow the fore part to. be thrown up and secured from 
aecidents when not in use. When in use, thetwo parts of the pole 
are kept steady by being secured by locking mechanism, as by a pin 
or bolt passing through the two parts and securing them together. 
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Fig. 1, is a side view of a two-part pole with the fore part, thrown 
up, as when not in use, and Fig. 2, a view of the pin for “ locking” 
the fore part of the pole when in its elevated position. A denotes the 
hind part of the pole, and B the fore part, the two parts being 
connected ‘together and secured.by a centre pin C, which passes 
through the shoe of the fore part'ofthe pole and the pole and shoe at 
the hind part, and is sufficiently oles to allow the, fore. part of the 
pole to move up and down upon the same as required ;the hind part 
of thé pole:being also protected by an iron or metallic shoe D, fitting, 
as does the shoe of the fore part, underneath, at two of the sides of 
the pole; this shoe does not-€xteud beyond this hind part/of the pole, 
and ig secured toit by scréws, the heads of which are-countersunk to 
avoid friction whénthe shoe of the fore part is brought in. contact 
with it ; Eig a’similar shoe in the end of the fore part of the pole, 
one half or ,of which extends beyortd the fore part, in 
order that when the two parts are brought together, itawfiy underlay 
and support the other part.; F is an eye or staple“fixed in the end 
of the of the~pole, to which the emt ef the chain 
F* is at pd, the other rnd tof which chain“has the “ lock- 
ing” pin G, Which serves to keep the pole elevated when it is thrown 
up and outief use by fitting into the two orifices G!, G', in the sides 
of the projecting end of the shoe E of the fore part; H is a bolt 
passing through the end of the fore part, at the top of which is 
secured by a centre pin the pawl orcateh H*, which takes into a 
notch or cateh in-the end of the hind part, for the purpose of keeping 
the two parts of the pole even when in use; [is a strap fitted to the 
fore carriage, to which strap is attached, ‘by bearing pieces and a 
centre pin, a pawl 1*, which takes into a ratch or notch provided in 
the hind part of the pole, and is for the purpose of locking the hind 
part of the pole in its place when in use, and preventing its being 
drawn out ef its place in the sockets in the fore carrriage. 





IMPROVEMENTS AT CHATHAM Dock YArpv.—The works in progress 
at Chatham dockyard for improving and enlarging the present slips 
and basins are in a forward state, and it is expected that the whole 
will be completed during the present summer. The most important 
of the improvements now being carried out is that of constructing the 
new tidal basin, which will be 360 feet in length, and capable of re- 
ceiving the largest vessels'in the service. ‘The whole of the bottom 
and sides of this basin are faced with granite, laid on beds of concrete 
of sufficient depth to give a solid foundation. The width of the new 
basin is ninety-two feet, and depth thirty-one feet. The lengthening 
of No. 7 slip'inwartd, so as to afford room for building the large steam 
frigate Mersey. is nearly completed by Messrs. Rigby, the contractors. 
This slip is built throughout of granite, on a bed of conerete fifteen 
feet deep, its total length being 330 feet. ‘The fron roof is considered 
a triumph of engineering skill, and has been erected and enlatged by 
Messrs. Grissell. Among the other improvements in contemplation 
it is proposed to seour out the mud which has been allowed to accuma- 
late at the eastern end of the yard, in order to commence the foun- 
dations for the large steam basins intended to be built. These works 
will be undertaken by the convicts, of whom there are about 500 at 
present employed in Chatham Dockyard, the sum of £160,000 having 
been voted for the improvement of that dockyard’ by means of 
convict labour alone. 

Tue New Warer Supriy For Liverroot.—Liverpool, May 
27.The water now supplied to Liverpool from the Rivington hills, 
though abundant in quantity, is not of that qualtity which would 
render it generally acceptable for dietetic purposes. This is owing to 
the fact that the large body of water, when impounded, rests upon 
peaty ground, and to thé equally important fact that the system of 
tiltration is! not sufficient to prevent all vegetable impurities from 
passing into'the service pipes. At a meeting of the Town-council to- 
day a resolution was adopted to the effect that the water in its 
present state is not fit for dietetic purposes, ‘and that the principle of 
filtration by gravel beds before the water enters into the service pipes 
be taken into the earnest consideration of the comniittee, who are to 
Teport to the conncil at the August meeting. 

TRANSATLANTIC STEAMERS.—Commodore Vanderbilt has obtained 
a transatlantic mail contract on the Bremen line, and there is every 
reason to bélieve that he ‘will shortly ‘obtain one on the Havre 
line, and that the Washington, Herniann, Arago, and Fulton will 
cease to be mail paekets. The Washington and Hermann will 
cease to belong to the Ocean Steam Navigation Company of New 
York, and the Arago and Fulton to'the New York and Havre Steam 
Navigation Company: The Washington was the ‘pioneer of the 
United States Atlantic/packets, and botli she and the Hermann have 
beem ranning regtlarly with mails for many years. They both are 
fine sea boats, and, althongh rather slow for the present day, they 
have been favourites with both English and American passengers. 
The Arago and Fulton are faster than the Hermann andW ashington. 
Their predecessors, the Humboldt and Franktin, were wrecked. 
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IMPROVEMENTS IN POWER 


PATENT DATED 17TH OcTOBER, 1856, 








Tus invention Telates to certain improvements in power looms, which 
enable the looms’to produce certain classes of woven fabrics hitherto 
either produced in the hand loom only, or by means of#@r¥ complicated 
power loom mechanism, which are also applicable to the weavibg ot 
various classes of woven fabrics besides those referred 


Fig. 1 is a front elevation of a pee loom, fi dhe improve- 
ments; Fig. 2 isa side or end elevation of, the gorresponding 


to the right-hand side of Fig, 13 Fig 3 is%g side elevation of the 
mechanical arrangements, by means of which the.sbifttag drop boxes 
are raised or lowered, according to the nature of the tern to be 
woven in the loom; and Fig. 4 is a side elevation of the-disc and its 
connected mechanism, by means of which the picking sticks are 
actuated, and the picks or shoots of weft made in the desired succes- 
sion. In the illustrative Figs. 1 and 2, certain parts of the loom, 





not essential to the description of the invention, are omitted, in 
order to show more distinetly the nature of the improvements. The 
frame of the loom consists of two rectangular cast iron side standardsA, 
connected at the bower part by transverse stays, antbat the upper part 
by the arched stay B. ‘The lathe or stay C is corinected by means of 
the lathe swords D to the rocking shaft E,on each end of which is a 
bracket F, and to these brackets the picking sticks G are secured by 
a joint pin. Each of the picking sticks is actuated by means of a 
spindle H, the lower end of which rests in a footstep bearing in a 
bracket I, fast to the rocking shaft E of the lathe C. The upper end of 
the spindle H rotates in a collar bearing J, which projects from the 
side of the. lathe sword D. Near the lower part of the spindle His 
keyed. a cam or segmentally-shaped piece of metal K, and to this is 
fastened a strap L, the free end of which is passed through a slot in 
the picking stick, to which it is secured by a buckle or other suitable 
fastening. The upper end of each picking stick is connected with 
the picker by means of a strap in the ordinary, manner, .. The neces- 
sary reciprocating motion ofeach of the picking sticks,,.by means of 
which the shuttle is driven across the warp from one side of the loom 
to the other, is eaused by the partial rotation of the spindle H, which 
has the effect of winding the strap L round the cam K, and this action 
suddenly draws or jerks the picking stick towards the centre of the 
loom, causing the pickers to traverse along their guides, and drive 
the shuttle through their shed.. The way the spindles H are actuated 
or not, according to the requirements of toe, gottanes is shown in 
Fig. 4... It consists of a disc of metal M, with a number of 
lateral studs or pins N, projecting from the outer edge of each of its 
sides. These studs or pins N are made with sloping sides, so 
that the end of a lever pressing against the side of: the dise, 
and in a line with the apices of the pins, will, have a smooth 
reciprocating motion given to it The disc, M,jis, made fast to 
the shaft O, which runs in end bearings carried by. the framing 
and is actuated by the ratchet wheel P, which is keyed on the same 
shaft. ‘The ratchet wheel P is moved by means of ‘the pall Q, to 
which a reciprocating motion is given by an. eccentric OC, on the 
crank shaft 5, the free end of the pall Q takes into the teeth of the 
ratchet ,wheel P, and at each revolution of the crank shaft S, the 
wheel P is, moved round one tooth by this action, This movement 
of the ratchep wheel carries. with it the disc, M,, by means of which 
the two bent levers T. and U are caused to slide to and: fro on ‘the 
shaft V, also carried in end bearings in the framing, on which shaft 
they are fitted loosely. These bent levers T, and, U_ are prevented 
from sliding too far along the shaft V by means of the adjusting 
collars W, each of which is secured to the shaft V bya pinching 
screw. The upper end of each of the bent levers T and U is bent 
inwards, forming a right angle with the plane side of the lever, and 
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has an eye, through which is passed a pin or stud f, which works in 
the slots; the pin 7 is secured to the rod d by a pinching screw, and 
slides freely in a vertical direction in the slots of the bracket e. The 
pin # projects from the inner side of the bracket e, so that when it is 
in the position shown in the illustrations on the right-hand side of 
Fig. 1 a stud or pin g, fitted on the upper part of each of the spindles 
H, strikes against the pin f at each backward movement of the lathe 
or slay. The action of this mechanical arrangem«nt is as follows :— 
As the disc M rotates, the bent lever T is pushe* »way as its upper 
end travels over the pins or studs projecting from the.sides of 
the dise M. This motion causes the lever to move. short distance 
along the shaft V, which has the effect of tightening the cord X. 
attached to its lower end, and depressing the Jever a. The motion of 
the lever U is precisely similar to that of the lever T, the action 
of the pins being arranged to take place alternately. The depression 
of the end of the lever a or ¢ raises the rod d, which brings the pin / 
on a level with the stud g on the spindle H. At the backward move- 
ment of the lathe the stud g comes in contact with the pin /, which 
causes the spindle H to rotate upon its axis, and wind the strap L on 
the cam K, and this action jerks the picking stick to which it is 
attached towards the centre of the loom, thereby driving the shuttle 
throngh the shed.» As the action of the levers T and U is arranged 
to take place alternately, when the pin f of one lever is raised, the 
other is depressed, and therefore the picking stick on that side re- 
mains unaffected by the movement of the lathe. The studs or pins 
on each side of the disc M are arranged according to the number of 
picks required in succession from one side of the lathe or the other , 
and instead of the disc M being actuated by a ratchet wheel, it may 
be moved by a cog wheel on the shaft O, in gear with another wheel 
on the crank shaft. 


Another part of the invention consists.of-certain means for actu- 
ating the shifting boxes, when several shuttles containing Wefts of 
varying thicknesses of different cdlours are used. One modification 
is shown in Figs. 1 and 2, the disc is also shown separately 
at Fig, 8,. To the outer edge of the dise & are--bolted- a number of 
segmental pieces i, which are made t6 ‘project above the periphery of 
the disc, forming @ geries of teeth upon its edge. The projecting parts 
of these lifting segments i, are varied according to the height the 
shuttle boxes are to be raised, and are so arranged as to bring each 
shuttle box in a line with the shed in the required order or succession. 
The disc his keyed to the shaft O of the loom, and to the shaft V is 
keyed a lever i, the end of which rests upon the periphery of the dise 
h. Qn each end of the shaft V is a lever J, the other end of which is 
fastened by a pin to the lower end of the vertical rodm. . The upper 
end of this rod is secured to the back of the frame n of the shuttle 
boxes o. ‘The frame a slides on the guides p, and is raised or lowered 
by the action of the rod m, the metal segments 7 beiug so arranged 
on the disc h as to bring the shuttle boxes o opposite the shed in 
the succession required. For example, if the loom is furnished with 
four shuttle boxes on each side, as shown in the illustrations, the disc 
h would require to be fitted with three of the metal lifting segments i, 
each varying in the length of its projecting part, so that, when the 
lever & rests on the periphery of the disc 4, the upper shuttle box will 
be in a line with the shed, and as the end of the lever passes over the 
projecting portions of the segments i, the lever / raises the rod m, 
which carries with it the shuttle box frame, bringing each shuttle box 
in succession opposite the shed ; therefore, according to the arrange- 
ment of the segments ¢ on the disc A, so will the shuttle boxes 
be successively brought into action, and by this means wefts of 
varying thicknesses or different colours may be thrown into the 
fabric with the utmost facility, 


ROSCOW’S MACHINERY FOR CUTTING AND RASPING 
DYE WOODS, 
PATENT DATED 13TH OcTopER, 1856. 


Tus invention relates to the plate or instrument used for cutting, chip- 
ying, or rasping dye woods, and consists in a novel mode of construct- 
ng it. |The plate in which the cutters are set has its plate 

or front divided into three parts or divisions in circles, the two out- 

side patts being left plain, and the part between these being contrived 
to hold any quantity of cutters required, arranged around and 
radiating from the centre of such plate. The dise or plate is bevelled 

from the inner edge of the cutting division to the periphery, in a 

similar manner to a “ bevel wheel,” and has motion imparted to it in 

a direction from right to left of its centre, or vice versd, the wood 

being supplied to the cutters at the side, about the level of the axis 

of the disc. If a rotary motion is given to the disc and cutters, and 
the wood to be ¢ut be supplied, it will b> evident that the wood will 








be cut, rasped, or chipped (according to the formation of the one 
this end of each lever presses against the opposite sides of the dise M. | at the point of supply, and the cuttings will be carried down unti 
To an eye in the lower end of each of the curved levers T and U is | they arrive at the point perpendicularly beneath the centre of the 
attached a cord or band X, Y; the cord X of the lever T is passed | disc, upon which the cuttings will fall from the cutters per- 
under a pulley Z, titted in a bracket depending from the right-hand pendicalerliy into a receptacle provided for them, by reason of the 
side standard A, and is carried upwards and attached to one end of a} angle or bevel of the cutters and disc, and thus prevent the cutters 
lever a. The band or cord Y, attached to the bent lever U, is | becoming filled or clogged up by the cuttings. A further advantage 
in like manner passed under a pulley 6, fitted’ to the. left- { obtained by the use of this machinery is, that small pieces of wood 
hand side standard A, and is attached to a lever c. Each of | may. be cut as quickly and with as much facility at the larger logs, 
the levers a and c are secured to the standards A by a bolt fitted in a | which has hitherté been impracticable. 

slot, by means of which the height of each lever may be,adjusted, the _—_—‘Fig. 1 is an elevational view of one half of the disc or plate show- 
bolt ferming the fulcrum of the lever. The free end ofeach lever ac | ing the slots in which the rasps, cutters, or saws are secured ; in this 
is connected by a pin to an intermediate link or/rod d,and the upper | view only three serrated eutting edges are shown. Fig. 2is a plan 
end of this link or rod, is; placed between the plates of a bracket e, | view of the feeding trough, showing the disc or plate in section, 
which is bolted to the side standards A. A slot is made.in each of the illustrating more clearly method of securing the cuttings ; a, a, 
cheek plates of the bracket e, and the upper end of the link or rod d | is the plate or disc, and 6, }, the slots, in which are fixed the cutters 











¢, ¢, by means of the bolts c', e', and by which they may be adjusted ; 
and d is the shaft upon which the disc rotates ; and ¢ is the trough 
for supplying the wood to the cutters, which is placed at a suitable 
angle to allow for the bevelled surface of the dise. It will be readily 
understood that when a rotary motion is given to the disc and 





cutters, that the wood presented to such cutters will become ent, 
chipped, or rasped by the action of the cutters upon it, and also that 
by the cutters being placed in a position so as to radiate from the 
centre of a disc, a continuous action of the cutters upon the wood 
will be effected, instead of one cutter following the other, as when 
omy longitudinally across a cylinder. The cutters employed may 

of any suitable form, whether having serrated, roughened, or 
sharpened cutting or rasping edges. 


Two Mituions or Tons or Sitver.—The ocean holds dissolved 
two millions of tons of silver. To three French chemists the dis- 
covery is due. They took gallons of water from the coast of St. Malo, 
a few leagues from land, and analysed it in two ways. <A portion of 
the water they acted upon by the usual tests for silver; and the 
presence of the precious metal was clearly ascertained. ‘The re- 
mainder of the water they evaporated, and the salt they obtained 
they boiled with lead. This gave them a button of impure lead, 
which they subjected to what is termed cupellation. This rather 
grand word denotes a very simple process. The button is placed 
upon a little tiny saucer made of lime, and is submitted to heat 
sufficient to melt fead, but not high enough to aflect the silver, should 
any be present. The lead soon begins to melt, and as it melts it is 
sucked up by the porous little saucer or cupel; it grows smaller and 
smaller until no lead remains, and in its place is a little brilliant 
speck, far brighter than the boiling lead. ‘The cupel is then removed 
from the fire, and as it cools the red hot spark cools too, and you have 
a homeopathic globule of silver, very much like one of those small 
pills that druggists delude smokers into buying to take away the 
smell of the fragrant weed. ‘The operation, as 1 have said, is very 
simple, and is the ordinary mode of procuring silver from the ore. 
Analyses are being made in this way every day at the Mint. When 
the presence of silver is doubtful the work is most exciting. I saw 
an English ore so tested the other day, and sure enough, after a few 
minutes of anxious watching, shone forth a bright spark about the 
size of a pin’s head, for which our eyes were longing. ‘The ore proved 
a very rich one, and we shall most likely soon hear more about it.— 
Dickens's Household Words. 

Inrropuction or GAs vor Rauway Trars,—On Monday week 
last an experiment was tried to ascertain how far it was practicable to 
introduce gas as a means of lighting railway trains, in lieu of the 
ordinary oil lamps. The trial was made between York and Doncaster, 
a first-class carriage in the mail train, due at Doncaster at 11 p.m. 
having a jet in each compartment. The apparatus, which was fixed 
by Mr. Knapton, of York, the inventor, is exceedingly simple, 
Underneath the carriage was an inflated gasometer, which was filled 
by means of gutta percha pipes connected with it, and which can be 
attached at any station. Branch pipes passed up the sides of the 
carriage, and lighted each compartment. There would undoubtedly 
be a saving by the adoption of gas, but as the gasometer would 
entail considerable trouble and expense in removing it, in case of 
repairs being made at the bottom of the carriage, as well as the great 
expense of fitting it up, &c., it remains to be seen whether the Great 
Northern Railway Company will adopt the improvement. Mr, 


Knapton’s plan is, we understand, a very good one, and the removal 
of the oil lamps and the substitution of gas would be a great boon to 
all travellers. The experiment was perfectly successful, the highest 
satisfaction being expressed by those who travelled in the carriage. 
The South-Eatern Railway are about to try Mr. Knapton’s plan, and 
for this purpose the royal saloon passed through Doncaster for York, 
to be fitted up with all the necessary apparatus. 
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CHEMICAL. 


EMPLOYING SULPHATE OF LEAD INSTEAD OF CARBONATE 
OF LEAD OR FLAKE WHITE, IN THE MAKING OF LACE— 
EMPLOYING THE SAME SALT IN RENDERING TISSUES DIFFICULTLY INFLAMMABLE ; 
ALSO EMPLOYING FOR THE SAME PURPOSE A NEW CHEMICAL AGENT. 

By M. H. Masson.* 

Iy the manufacture’of lace carbonate of lead is employed, either 
for the purpose of restoring soiled lace or for getting rid of the 
finger-marks, especially in the kind known as Brussels lace. 
In this last manufacture above all the workwomen, after finish- 
ing their work, ought to powder it with carbonate of lead, a 
certain quantity of which they inhale each time. This operation 
occurs 80 frequently, that their health begins to give way very 
soon. This is so well known that manufacturers find great 
difficulty, in spite of the high remuncration offered for this kind 
of work, in getting hands. Itis evident that the employment of 
carbonate of lead should be abandoned. But, to do this, a pro- 

r substitute should be found; the sulphate of lead, the author 

as assured himself, fulfils all the desired conditions. This is 
proved superabundantly by the employment of the su/phates of 
potash, soda, and magnesia, as antidotes in cases of poisoning by 
salts of lead, also to prevent the effects of this subtle poison ; 
persons employed in the manufacture of carbonate of lead are 
advised to wash their hands, and rinse their mouths with water 
slightly acidulated with sulphuric acid. 

Many years ago Wébler pointed out the solubility of sulphate 
of lead in a neutral solution of tartrate of ammonia, but by 
experiment the author has ascertained that neutral tartrate 
of ammonia dissolyes a very large quantity of the sulphate of 
lead, if the temperature of the liquid is at 212 degrees Fahren- 
heit, and tissues or fibrous substances dipped into this hot solu- 
tion become very diflicultly inflammable ; if, however, they are 
exposed during a certain time to a temperature sufficiently high, 
the organie matter burns completely, aud with rather a pleasant 
odour, leaving an ash by noimeans voluminous. However, these 
results not satisfying the author sufficiently, he thought of the 
chloride of calcium, of which he had already shown the efficacy 
in extinguishing fires, and which ought also to furnish the means 
of securing fibre or wood from taking fire. The property which 
it has of becoming deliquescent in the air, bemg that which 





‘hinders it above all things from being used as a preservative 


substance, but means were sought to deprive it of this property. 

The steps followed were to dissolve in equal parts a quantity 
of acetate of lime and of chloride of calcium, and leaving the so- 
lution to evaporate slowly, the two salts unite and form a hy- 
drated combination, which forms in beautiful crystals. These 
crystals contain ten equivalents of water, and are represented by 
the formula :—- 

Ca C1+Ca O, Cy Hy O3 x 10 aq. 

This salt is unalterable in dry and in moist air. The crystals 
heated above 212° lose their water of crystallisation, but do not 
decrepitate. 

Having obtained this combination, the problem appeared to 
be solved; but the application was arrested by an unforseen 
difficulty ; the water which naturally enough was first used in 
dissolving the salt decomposed a portion of the salt, and alco- 
hol, which was afterwards tried, and which could scareely be 
used for such a purpose on account of its dearness, did not 
succeed any better. 

Attention was directed to ammonia, and perfect results were 
obtained with it; the ammonia dissolved the crystals at the 
poiut of ebullition. 

To render the stuff incombustible it is necessary to steep it in 
this liquid, aud to dry it, uot only docs it become perfectly 
incombustible, but it has the advantage of being no longer hy- 
groscopic, 

Although the most convenient solvent is ammonia, the most 
economical by a long way is water alone, and on this account it 
ought not to be rejected on the ground of partially decompos- 
ing the salt, for it may be had recourse to in spite of this, but 
its employment requires some care. 





RESEARCHES ON SILICA. 
By Colonel Porte Yorxe, F.R.S.f 

THE author, after giving some account of the grounds on 
which the three different formulas now in use among chemists 
(viz, SiQs, Sida, aud Si0) had been advocated, proceeds to state, 
that it appeared to him that the direct method which had been 
followed by Rose deserved the preference. This method con- 
sists in determining the quantity of carbonic acid which is dis- 
placed from excess of an alkaline carbonate in fusion, by a given 
weight of silica, The number 22 being the equivalent for car- 
boniec acid on the hydrogen seale, the equivalent of silicic acid is 
obtained by the proportion w= watts, Rll 4 


welght of carbonic acid xj tea. 

Four experiments are detailed, made with carbonate of pot- 
ash, which give as a mean result, the number 80°7 for the equi- 
valeut of silica. This agrees with the formula Sids, and nearly 
with the previous results of H. Rose. Seven experiments, made 
ina like manver with carbonate of soda, gave as a mean result 
the number 21°3 as the equivalent of silicic acid—a number 
agreeing with half that by the formula Si0,, or S 


Some experiments ave related, which go to show that the in- 
oreased loss resulting with carbonate of soda could uot be 
caused by the action of heat alone. The author had next re- 
course to carbonate of lithia, and obtained as the mean result of 
four experiments with this substance, agreeing well together, 
the number 1499, a number which accords very closely with 
the forianla Sid. These diferent numbers, obtained with siliea, 
led the author to inquire whether any other body acting as an 
acid produces similar results with the fused carbonates of pot- 
ash and soda. With this view, experiments were made with 
dry sulphate of magnesia as a substitute for sulphuric acid, with 
biborate of soda, for boracic acid, with alumiva and sesquioxide 
ofiron. Of these bodies only boracic acid gave results similar 
to those obtained with silicic acid. Phe other substances all 
gave the equivalent numbers usually assigned to them, equally 
with the carbonates of potash and soda. 

Direeting his atteution then to determine whether the equi- 
valent of. silicic acid could be found in other volatile acids than 
the carbonic, the author relates some experiments made with 
the hydrates of potash and soda, but he explains that there are 
cirgumstances whieh retider it much more difficult to obtain 
accordant numbers with these bodies than with the carbonates. 

Sik experiments made with hydrate of potash gave as 4 mean 
result the same pttmber as that obtained with the carbonate, 
Wiz., $08, But with hydvate of soda, the mean of three 
experiments. gaye the nunaber 17-2 as the equivalent of silicic acid 
an ; rans approaching that, previously. obtained. with, carbonate 

ut , 

A silicate. of soda’ was formed. by fusing together silica and 

carbonate of: soda, in proportions indicated by the previous 
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experiments—i.c., 23 silica to 54 carbonate of soda = 31 soda. 
The fused mass was crystallised. It was dissolved in water, and 
the solution evaporated in vacuo yielded a crystallised salt, 
which contained about 5 per cent. of carbonate of soda; when 
this, calculated as the ordinary 10-hydrated salt, was subtracted, 
the silicate agreed nearly with the formula NaO. SiO, +7HO. 
A crystallised salt of like composition was obtained, when 
hydrated silica was dissolved in a solution of caustic soda, the 
silica and the soda being in the same proportions, te, 81 : 23. 
In these experiments it appears, therefore, that in the process 
of solution and crystallisation, a portion of soda is extruded. 
When exposed to a temperature of about 300 Fah. nearly all the 
water was driven off from these salts, less than one per cent. 
remaining. 

The fused silicate of lithia in like manner, when treated with 
water, appeared to split up into different compounds, 

After guarding himself from drawing any decided inference 
from the experiments recorded, the author concluded by 
observing that at present he can see no alternative but to admit 
of more than one equivalent for silicic acid (that is to say, of 
more than one acid), the value of which is determined by cireum- 
stances—such as the presence of water, and the nature of the 
base to which it is presented. The existence of such different 
silicic acids has been already suggested by chemists on different 
grounds, particularly by Ebelman and Laurent, and lately by 
M. Fremy. 





THE LATE MR. FREDERICK SCOTT ARCHER THE 
INVENTOR OF THE COLLODION PROCESS. 

At the monthly meeting of the Liverpool Photographic Society, 
on the evening of Tuesday week, Mr. Charles Corey, one of the 
vice-presidents, read the following paper, the heartfelt sentiments 
of which, we trust, will meet with the response they deserve. 

“The present (he said) is an occasion that calls loudly upon 
us as a body of intellectual and energetic men to offer a grateful 
tribute to the memory of one by whose enterprising research 
and generous sacrifice of his own interests we have obtained the 
very mainspring of our enjoyments, as amateurs of a most 
fascinating and elevating pursuit. The public journals have 
acquainted you with the death of Mr, Frederick Scott Archer, 
leaving a family, it must be a regret to all thinking and feeling 
men, almost, if not entirely, unprovided for. A short retrospect 
of the last seven years will clearly show how every man who 
knows the use of a camera (where shall we draw the limit of so 
vast a body as this comprehends?) either in this country, the 
continent of Europe, of America, and a large portion of India; 
indeed, the whole civilised world, one and all, then are called 
upon, not merely to offer the outward tokens of respect to his 
memory and sympathy for those whom he has left behind, 
precious as such tributes would infallibly be to the bereaved 
ones, but we are also called upon for substantial proof of our 
gratitude to his disinterestedness, by rescuing those whom he 
loved while in life from the bitter privations of poverty and 
neglect ; and our best stimulus will be to reflect that, to enrich 
us with the free use of these fruits of his labours, he deprived 
those dear ones of what would have left them, at least in aflluence, 
if not great riches. There is no question that, had Mr, Scott 
Archer, in the exercise of a very excusable wordly wisdom, tied 
up the exclusive right to the use of collodion by the patent 
laws, that the produce of wealth to him would have been 
enormous. Now, we do not intend to draw invidious com- 
parisons, but must contrast the line pursued by others whom 
love of the world’s gear, or a limited desire for their own 
personal aggrandizement, have so strained the iaw into an 
endeavour to coerce even the amateur to submitting to their 
exactions. How noble, how widely antagonistic to this narrow 
policy, was that of the object of our present regard. For about 
the previous seven years the absolute necessity of finding some 
medium not included in patent rights for reproducing the fairy 
imitations of the beauties of nature and art by the use of the 
camera began to be more and more urgently felt by the vastly- 
increasing body of admirers of the novel and delightfulart. The 
craving desire for new and greater wonders from the actinism 
of light was trammelled and kept down by a species of tyranny 
in the possessors of what had falsely become vested rights. 
Our enterprising neighbours the French devised a menstraum 
for the spreading of an energetic film, namely, albumen, to 
which they have adhered more or less favourably to the present 
day. Though this, doubtless, admits of photogenic reproduction 
with marvellous exactness and minute fidelity, yet the method 
of working is troublesome and inconvenient. About September, 
1850, Mr. Scott Archer perfected his experiments with a liquid 
the name of which was barelv recognised, for the element from 
which it was produced had its birth but a year or two before. 
The success was immediate. The great fact of pictures of, as it 
has since proved, instantaneous production, and of ultimate 
infinite reproduction, in great variety of form, not merely as the 
toy of the fancy, but as the medium for some of our most 
scientific and elaborate cfforts of genius, was at once accom- 
plished, and with a generosity unequalled Mr. Archer parted 
with the magic wand that would have placed him amongst 
wealthy and prosperous men. Without a single reservation he 
published the whole of his process in the Chemist of the March 
tollowing. Certain modifications of this formula have been put 
forth from time to time, but the basis remains still the same : 
the collodion of Mr, Scott Archer is stillin use by every photo- 
grapher in the United Kingdom, and will be to the end of time, 
To the amateur—for here we recognize none other—this free gift 
wasapriceless boon; but howshall we regard the memory ofa man 
who deprived his offspring almost of bread to disperse that bread 
amongst thousands, for a new class amongst the already crowded 
competitors for public fame and private sustenance now sprung 
up; and it is estimated that the discovery of Mr. Scott Archer 
alfords the means of living to not less than fifty thousand ef 
her Majesty's subjects, without taking into the account those 
who are dependent upon them in their families and those who 
work for them. Here is a public benefactor - here is a man 
worthy of all honour. Shall we give pensions to those who have 
cultivated letters, improved the taste of the public mind, and 
leave unprovided for the family of him who has freely given 
bread to thousands? The parent society in London has set a 
noble example, and collected instanter the sum of £160. The 
act is worthy of so large and enlightened a body : all honour to 
them; in our limited sphere we cannot hope to emulate them, 
but we must remember that their contribution, rich as it was, 
is only for the present time; the hour of privation is only 
deferred by this—we must do our best to ward it off altogether 
from the family to whom we owe so much. ‘The French set us 
an example to teach us our duty here, they gave to Daguerre a 
pension of 10,000 francs; Jet us use every effort to induce the 
Minister to counsel the Crown to provide entirely for this 
destitute family. Her Most Gracious Majesty, the noblest 
English mother, will feel for the desolation of one who has 
contributed ever to her enjoyment, exalted as she is, and her 
impulses are ever so well directed, that they need only be called 
into action to be applied at once to so desirable a purpose. Be 








it our act, then, through our secretary, to open a communication 
with that English Macenas, who confers honour upon the 
southern division of this our country by representing it in 
Parliament, namely, Mr. W. Brown ; and if the subject in hishands 
do not of itself speak trumpet-tongued to the Prime Minister, let 
it be also backed up by the support of the members of the 
borough, Messrs. Horsfall and Ewart, who, if not previously 
interested in the subject, would gladly embark in a cause of 
evineing the nation’s gratitude, Our work is plainly before us, 
by moving the fraternity, through the medium of kindred 
societies, to prevent the present wants of those he has left behind, 
To posterity we must leave the work of awarding to his memory 
that honour so eminently his due, and his name will be con- 
nected with the best effects of photography till time shall be no 
more.—Liverpool Albion. 





THE CAUSE OF THE EXPLOSION AT LUNDHILL. 


TuE following summary of the evidence given during the in- 
quest into the cause of this accident has appeared in the Times :— 

“From the evidence of the eminent engineers employed to 
examine the pit, there is no doubt that the use of naked lights 
instead of safety lamps was the proximate cause of this explo- 
sion, as also of the other two frightful explosions which occurred 
in the immediate neighbourhood (i.e, at the Darly Main and 
Oaks collieries) some few years ago. With regard to the imme- 
diate cause it is impossible to speak with the same degree of 
positiveness. Several possible causes are mentioned, such as the 
leaving open of a trap door, the ignition of the return air at the 
furnace consequent on gas having been forced out of the goaves 
(old workings from which all the coal has been won) only seventy 
yards froin the furnace, and the forcing of gas out of the third 
or fourth north goaves by the ventilating currents having been 
partiaily diverted from their proper courses by falls in the air- 
gates of the third and fourth banks. The engineers, however, 
believe the immediate cause of the accident to be a large fall of 
roof in one of the goaves, under the following circumstances :— 
Immediately above the roof of the old workings is a strata of 
shaley matter, and above this a strata of rock, upon which rests 
a thin seam of coal. The shaley strata would naturally fall at 
an early period in the extension of the goaf, and gas (which is 
freely emitted in the Barnsley seam), being lighter than air, 
would accumulate in the cavities left by the fall. The area of 
the goaf becoming more and more extended as the workings 
progressed, the strata of rock would eventually fa!l also. In so 
doing, it would force out the magazine of gas which had accumu- 
lated in the cavities left by the previous fall, and would probably 
also bring with it an efflux of gas from the thin seam of coal 
with which it is associated. The gas would be driven upon 
the candles of the miners at work in the banks surrounding the 
goaf, and would at once ignite. It will be recollected that Mr. 
Coe, the underviewer, when examined some weeks ago, accounted 
for the explosion on an hypothesis preciscly similar to this, with 
the single exception that he supposed, not that any gas had ac- 
cumulated in the cavities of the earlier fall, but that the whole 
of it had come fromthe thin seam of coal above the strata of 
rock. The engineers strongly urged the necessity of lighting 
the pits in the Barnsley seam exclusively with safety lamps, 
more especially so long as they were worked upon the present 
faulty system. They also pointed out the impropriety of allow- 
ing the packers to use safety-lampsor candles at their discretion ; 
the danger of having single or double trap-doors in the main 
airways; of having a system of ventilation requiring so many 
trap-doors ; and of allowing the boys who tended the trap-doors 
to leave them. Mr. Badger, the coroner, in his summing up, 
strongly censured the laxity of discipline which had been al- 
lowed at the pit. He also forcibly pointed out the extent to 
which the managers and officers of collieries are liable for neg- 
lect or omission of duty resulting in death, intimating that if it 
had been clear that the explosion at Lundhill had originated in 
the bank of either of the obstructed airways, he should have 
felt bound to direct the jury to find the underviewer guilty of 
criminal negligence for allowing them to be worked with naked 
lights. The engineers, however, while they could not speak posi- 
tively as to the precise locality of the explosion, were of opi- 
pion that it originated not in one of the banks alluded to, but in 
an adjacent one. In his charge the coroner recommended the 
use, in all collieries in the Barnsley district, of double trap-doors, 
an improved system of ventilation, the exclusive use of safety- 
lamps, an arrangement to prevent the return air of the pits 
coming in contact with the furnaces, a rigid enforcement of dis- 
cipline, and the adopting of means for educating the miners. 
The proprietors of the Lundhill Colliery have intimated their 
intention of adopting all measures necessary for the safe work- 
ing of the pit, without regard to the cost, It is estimated that 
the explosion will entail an expense of from £12,000 to £15,000 
on the proprietors, apart from the loss of interest on capital.” 

The inquest, after eleven days’ evidence, has been at length 
concluded, and, after an elaborate summing up by Mr, Badger, 
the coroner, the jury returned the following verdict :— 

“The jury are of opinion that Abraham Turner, Thomas Grey, 
and others, met with their deaths from the effects consequent 
upon an explosion of carburetted hydrogen gas in the Lundhill 
coal mine, on the 19th day of February last; but the immediate 
cause of such explosion there is not any conclusive or sufficient 
evidence to show, The jury cannot come to the conclusion that 
it was criminally negligent, but accidental ; they, however, must 
condemn the Jax'ty of the discipline and the non-observance of 
the rules allowed by the manager and his deputies at the 
Lundhill mine. The jury also beg to add that they fully concus 
in the remarks made by Mr. Wood, Mr, Elliott, and Mr. Wood- 
house, that an improved system of ventilation and a better sub- 
division thereof is requisite to be adopted, especially where dayand 
night shifts are worked ; they also approve generally the remarks 
of those gentlemen in reference to safety-lamps, aud other valu- 
able suggestions made by them in their evidence. The jury 
are also glad that, although the subject of the education of the 
working miners was not alluded to by the before-mentioned 
gentlemen, yet that omission has been remedied in the able 
charge of the coroner, and the jury cannot too forcibly recom- 
mend that every practical effort should be resorted to to raise 
the miners to a higher moral and mental condition than is now 
unhappily too prevalent. The jury also beg to report their 
admiration and approval of the heroic conduct of Messrs. Web- 
ster, Maddison, and others, in their arduous and dangerous efforts 
to recover the bodies. The jury cannot close their remarks on 
this awfully disastrous accident without expressing their deep 
and heaitfelt sympathy for the bereaved sufferers. They are of 
opinion that the proprietors of the colliery were not cognizant 
of the laxity of the conduct of their underviewer, deputies, and 
workmen.” 








Mancnester Exurpirioy Bur.pine.— Mr. Donald is building « 
spacious pavillion for the meetings of the Society of Arts, capable of 
dining about 1,000 persons, ‘The Society is expected to remain in 
Manchester about a week, holding a meeting each day, at which a 
paper will be read. 
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PAUVERT’S PROCESS FOR MAKING STEEL. 
Tne following additional particulars of this invention have been 
published by Mr. J. H. Browne in a letter to the editor of the 
Times. 

Sir—In your paper of the 18th inst., under the head of 
« Naval and Military Intelligence,” a short notice was given of 
the Abbé Pauvert’s invention for making steel, but, as that ac- 
count was scarcely specific enough to enable the public to judge 
of the importance of the discovery, perhaps, with your accus- 
tomed liberality, you will allow me to add the following par- 
ticulars : 

The Abbé Pauvert, after long and laborious researches into 
the nature of iron and its varied combinations with carbon, has 
found that in order to obtain different qualities of steel from 
iron regard must be had pot only to the purity of the iron and 
the quantity of carbon combined with it, but also to the mode 
in which the carbon existing in the iron enters into combina- 
tion with it, and to the manner in which crystallisation takes 

lace. 
‘é In order, therefore, to obtain steel of superior quality from all 
kinds of iron manufactured by means of coke it was in- 
dispensable to ascertain the manner of purifying the iron, of re- 
gulating to a certainty its combination with the carbon and its 
crystallisation, 

That the Abbé Pauvert has arrived at these results was fully 
attested by his experiments at the Royal Dockyard, Woolwich. 

The advantages of this invention may be gathered from the 
following facts :— 

Steel of superior quality has only been fabricated hitherto 
from Swedish iron, which, according to the current prices of the 
day, costs between £14 103, and £16 10s. per ton; whereas by 
the Abbé Pauvert’s process the same is procured from British 
forged pig iron, varying in price from £4 10s, to £5 per ton ; 
or even from old refuse or scrap iron. 

The manufacture of the steel does not require the slightest 
change in the actual arrangements of the smelting and cement- 
ing furnaces, erucibles, or other apparatus. 

The conversion of the metal is simply effected by chemical in- 
gredients and electric agency, at a cost not exceeding £1 5s. per 
ton, nor is there any loss of material whatever, as one ton of the 
worst iron yields one ton of raw steel, 

I have no doubt but the vast advantages of this wonderful dis- 
covery, which has already been brought into operation by the 
Messrs. de Beauchamp, M, Benoit d’Asy, and other large iron- 
master’s in France, will be tully appreciated in this country. 

Reform Club, Pall Mall, May 26. J. H. Browne. 





CANAL BETWEEN KOSTENDJE ON THE BLACK SEA 
AND THE DANUBE. 


In May, 1856, a firman was granted to Mr, Thomas Wilson and 
other persons, authorising them to make a canal between Kos- 
tendje on the Black Sea and the Danube, The river at this point 
is within forty miles of the Black Sea, but, meeting the uplands 
of the Dobrudscha, is deflected to the north, and flows a further 
distance of 200 miles before it finally falls into the sea. Had 
the canal, therefore, been carried out, a saving of nearly 200 
miles of the worst navigation of the Danube, and of all the ex- 
pense and danger attendant on entering that river at its mouth, 
would have been obtained; and, consequently, nearly the whole 
traffic of the Danube would have been directed to the new out- 
let. Indeed, the commercial advantages of the scheme were so 
apparent, and are so readily calculable, that, dazzled by the cer- 
tain prospect of an enormous revenue, the promoter: seemingly 
overlooked or despised any engineering difficulties in the way of 
their enterprise. But at an early period after the firman had 
been obtained, the engineers (Messrs. Liddell and Gordon) to 
whom the project had meanwhile been submitted, reported that 
the canal would not only prove a most difficult and expensive 
work, but would, unless made, as projected, on the level of the 
Danube, be much inferior in usefulness to a railroad. In conse- 
quence of this opinion, detailed surveys, both of the railway and 
of the harbour at Kostendje, were instituted by Messrs. Liddell 
and Gordon in the autumn of last year, and a further investiga- 
tion of the commercial bearing of the scheme was intrusted to a 
committee of the subacribers, who at the same time visited both 
the Danube and Constantinople for this purpose. Their report 
having proved even more favourable than had been anticipated, 
and the estimated cost of the railway (40 miles) and harbour, 
based on reliable data, being found inconsiderable, the subscribers 
constituted themselves a company, and applied to the Turkish 
Government for permission to make a railway instead of a 
canal, 

This application, after encountering the most strenuous oppo- 
sition, has at length been approved by the council of Ministers, 
and will now receive in due course the Imperial sanction. 

The junction of the Black Sea and the Danube in one shape or 

another has been before the Porte almost unremittingly since 
1844, when it was promoted by the Austrians, and defeated by 
Russian influence. Numerous subsequent applications suffered 
the same fate, until during the war a canal firman was applied 
foy in the names of Mr. Wilson, Count de Morny, and Cvunt de 
3reda, and being supported by the united efforts of the English, 
French, and Austrian Ambassadors, was at length granted by 
the Porte. This sanction was given reluctantly by the then 
Ministry, and this was due in no slight degree to a conviction 
based on the reports of the former applicants, that a canal was 
(as it proved) impracticable. 

Hence, when it was known that the canal firman would not 
be acted upon, the news was received with feelings of anything 
but displeasure by a certain section of the politicians of this 
city, and their feelings of elation were subsequently further 
stimulated when it beeame known that the new railway applica- 
tion was promoted by English interests only. On the other 
hand, the Grand Vizier and some few others, anxious to develope 
the prosperity and secure the future defence of the empire, 
were favourably disposed towards the undertaking. The sup- 
port of the English Foreign-office was given on the same grounds, 
and lastly, but not least, the British Ambassador recognised and 
appreciated the advantages which the scheme immediately offered 
to the well-being of the empire, and its probable influence on the 
future. 

In order to understand the nature of the opposition offered, 
and the arguments in favour of the scheme which have finally 
prevailed, it is necessary to recall the relative position of the pro- 
posed Kostendje harbour in respect to the Danube mouths and 
Odessa, 

It should be borne in mind that Kostendje is 100 miles nearer 
to the Bosphorus than the Sulina mouth, and 200 miles nearer 
than Odessa; and that moreover this portion of the Black Sea 
is by far the most dangerous and the most dreaded by ship- 
owners and ship insurers. Kostendje, favoured thus by position, 
cannot fail to become a port of the first class, and a moat 
dangerous rival to Odessa and the Danube ports. Already, as 
compared with Galatz and Ibraila, the preference given by 
shippers to Odessa is represented by from 15s, to 20s. per ton, 








Kostendje will offer advantages far superior to Odessa both as 
regards the safety of the harbour and position and port charges, 
and will thus establish a competition as fatal to Odesza as the 
competition of Odessa has hitherto been to Galatz and Ibraila. 
At the same time the corn trade of Wallachia and Moldavia, 
which has hitherto been crippled hy the necessity which exists 
of its being carried on vid the Danube mouths, will be immensely 
stimulated and augmented, while the now waste Dobrudscha will 
renew its ancient reputation for unrivalled fertility. 

Whatever happens, Turkey and the Principalities must gain 
by the intended change. To the advantages obtained by Turkey 
proper there is absolutely no set-off, and the increased general 
prosperity of the Principalities will far more than outweigh any 
injury that may accrue to the present emporiums of their trade 
on the Danube. Odessa alone will lose her present absolute pre- 
eminency in the Black Sea, and be forced to contend henceforth 
with a legitimate and powerful rival. 

In a strategical point of view, the formation of the port at 
Kostendje will render any subsequent attack of Russia on Euro- 
pean Turkey one of much greater difficulty, provided that the 
navigation of the Black Sea be open to the Turks. A camp at 
Kostendje would effectually outflank and protect Silistria and 
would so threaten the line of the Sereth as to render the 
advance of the enemy into Little Wallachia hazardous in the 
extreme. 

The directors of the company in whose name the conceasion 
will run are Messrs. Thomas Wilson, S. Cunard, Price, M.P., 
Paget, Lewis, Beale, M.P., and Newall. The capital of the com- 
pany is fixed at £300,000 in the first instance, of which 2 per 
cent. is to be deposited with the Turkish Government. The 
concession is for 99 years, and permits all goods not the produce 
of Turkey being transported free in bond from the Black Sea to 
the Danube, and vice versa. One sixth of the shares have been 
reserved for Turkish subjects, and it is understood that the 
whole number might be disposed of here, as since the scheme 
has been publicly discussed before the Porte, the revenue it will 
command, if well carried out, has been popularly estimated at a 
rate I am afraid to mention, 

Mr. Barkley, late director of the Heraclea Mines, has conducted 
the negociations on the part of the company, and, in conjunction 
with his brother, will superintend the execution of the works in 
this country.—Zimes’ Correspondent. 





ROYAL GEOGRAPHICAL SOCIETY, 

THE anniversary meeting of this institution was held on Wed- 
nesday, at the Society’s house, 15, Whitehall ; Sir Roderick I. 
Murchison, the president, in the chair, There was a numerous 
attendance of ladies and gentlemen on the occasion, and among 
those present were the Bishops of Oxford, St. Asaph’s, and St. 
David's, the Right Hon. H. Labouchere, the Earl of Sheffield, 
Lord Colchester, Sir G, Pollock, Sir W. F. Williams, M.P., Col. 
Sykes, M.P., Sir H. Rawlinson, Sir G, Back, Dr. Livingston, Mr. 
Cardwell, &c. 

The report of the council, detailing the progress of the societ 
during the past year, was first read, From this document it 
appears that within the last twelve months 173 new names have 
been added to the list of fellows, the total list of members now 
consisting of nearly 1,000. The finances of the institution are in 
a flourishing condition, and its publications (which are more 
widely diffused than heretofore) are presented to the libraries of 
the Committee of Council on Education, and to many con- 
tinental societies. The map-rooms have been frequently con- 
sulted for the purposes of scientific research, and the acoessions 
to this department amount to not less than 21 atlasses and 6,225 
maps and charts; while the library has been simultaneously in- 
creased by 700 volumes. The report directed particular attention 
to the exploring expeditions conducted by Mr. Gregory in North 
Australia, and by Captain Burton in East Africa, and also 
referred to the assistance rendered by the Secretary, Dr. Shaw, 
to the Government Inspectors in the examination of lecturers in 
geography, 

On the motion of the Bishop of St. Asaph, seconded by Mr. 
Crawfurd, the report was unanimously received and adopted. 

The President then proceeded to deliver the suciety’s gold 
medals, which had been awarded to Colonel A. 8. Waugh, Sur- 
veyor General of India, for his valuable geodetical operations in 
that country; and to Mr. A. C. Gregory, for his extensive and 
important explorations in Western and Northern Australia, 

The Patron’s Medal was the one assigned to Colonel Waugh, 
and in the absence of the rightful recipient it was presented to 
Colonel Everest, his predecessor and teacher, for transmission to 
the gallant owner. Phe second medal, that of the Founder, was 
next handed with due formality to Mr. Labouchere, Secretary of 
State for the Colonies, who undertook to forward it to Mr. 
Gregory. 

The President prefaced the latter presentation with a brief 
description of Mr. Gregory’s expeditions and their results, ob- 
serving that it may now be fairly inferred that nearly all the 
central portion of the vast continent of Australia is an unin- 
habitable desert, probably the dried up bottom of a sea; and 
that hence all interchange between our different colonies in that 
region must take place either along what may be termed the 
coast ranges, or by sea. The united journeys performed by Mr. 
Gregory (he added) extended over 6,450 miles, and while they 
had determined many hitherto unknown points of latitude and 
longitude, they had also clearly defined the character of that fine 
basin of North Australia which might at no distant day become 
a British colony. 

Mr. Labouchere expressed the gratification it afforded him to 
be the medium of conveying to so experienced and successful an 
explorer as Mr. Gregory the well merited mark of approbation 
which that society had conferred upon him. Mr, Gregory had 
been selected by the Government for the difficult task of explor- 
ing the vast solitudes of North Australia, and he had discharged 
that duty in a manner which entitled him to the thanks of his 
country. The right hon gentleman concluded by quoting » 
passage from a recent despatch of Sir W. Denison, Governor ot 
New South Wales, attributing the safe return of the expedition 
in great measure to the skill, intelligence, and firmness of Mr. 
Gregory. 

The President next delivered an address on the progress of 
geographical research during the past year. Commencing with 
an eloquent and feeling tribute to the memory of the two de- 
ceased ex-presidents of the society, Admiral Beechey and the 
Earl of Ellesmere, he proceeded to pass in rapid review the 
labours of geographical inquirers in all parts of the world, In 
the course of a very lengthened and interesting discourse Sir 
Roderick successively descanted upon M. Kleghorn’s theory of 
the wear and tear of our coasts, the projected transatlantic tele- 
graph, the discoveries of Dr. Livingstone and Dr. Barth in Africa, 
the proposed final Arctic search, and yarious cognate topics, 
winding up his address with a referenge to the growing utility 
and acknowledged importance of that society, and to the inade- 
quaey of its present accommodation for its steadily increasing 
numbers, 


Sir H. Rawlinson proposed a vote of thanks to the President 





——— 


for his able address, and the motion, having been duly seconded 
by Rear-Admiral Sir G. Back, was carried by acclamation. 

Sir R. Murchison was then re-elected President for the en- 
suing year, and the members of the Council having also been 
appointed, the meeting then separated. 

The anniversary was celebrated by a dinner at the Freemasons’ 
Tavern, Great Queen-street, in the evening. Sir Roderick Mur- 
chison again occupied the chair, and was supported by many of 
the leading members of the society. In responding to the toast 
of “ Prosperity to the Royal Geographical Svciety,” Sir H. Raw- 
linson cited his own case as an example of the incentive which 
the medals of that institution held out to travellers and geo- 
graphers to distinguish themselves, and also commented upon 
the fact that while all the other scientific societies of the 
polis were deploring the falling off in their members and their 
subscription lists, that institution was threatened with an abso- 
lute plethora of prosperity. “Suceess to the projected final 
search for Sir John Franklin,” and the “ Health of the explorers 
of distant regions,” were also drunk with great enthusiasm, and: 
severally acknowledged by Captain M‘Clintock and Dr. Living: 


ston. 


The Chairman’s health was proposed by Mr, Cardwell, and 
received with the utmost cordiality. . 


Mr. C. Dickens responded for “Our periodical literature and 
the press.” 


The festival passed off with great spirit. 
SS —— - ane - -- ——4 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 


TRANSMITTING QOALS TO MARINE FURNACES, 
Sir,—I omitted to state in my letter of the Sth inst. that the 
machine for the transmission of coals into marine furnaces 
might be worked by the engines with only a slight diminution 
of power, and could with facility be thrown in and out of 
by any one stationed at a considerable distance from it. Ifthe 
re before stated was carried out into practical operation, 

think it would entirely dispense with the use of firemen to 
coal the engines, and might be of especial advantage, if used, in 
the Great Eastern steam ship, where the heat for the 
generation of the immense quantity of steam — will be 
intense, and therefore injurious to health, 

Leinster-gardens, May 26, 1857. F. H, W. 





CRESSY’S MACHINERY FOR JOINTING STAVES. ' 


Sir,—In answer to the inquiry of Mr. Marshall in your last 
week’s journal respecting the efficiency of Cressy’s machinery 
fur jointing staves, I beg to say that eight years back I saw the 
same ayatem tried, and that it utterly failed. The piece of wood 
or listing outside the saw at the commencement of the cut pre- 
vents the saw moving across the machine outwards 80 as to make 
the required curve, and when the saw is past the “‘ bouge” 
or centre of the stave, the stave itself prevents the saw moving 
across the machine inwards, It will be easily seen that, witha . 
long stave, supposing the front teeth of the saw to make the re- 
quired curve (which they will not), the back teeth of the saw 
must press upon the edge of the stave and entirely destroy the 
shape of it. Practically the machine is worthless. The 
machine for hollowing and backing staves is also worthless, as 
it will chop the ends or “ chimes” of “ doublets,” “ tonguer,” 
and “ threer,” staves all to pieces, and very likely injure the 
man putting them into the machine, Although useless, the 
latter machine is an infringement upon my patent, dated 
October, 1852, for improvements in machinery for making 
casks.” G, GREEY, 
10a, White Horse-lane, Mile End-road East. 
May 26th, 1857. 





A Smoxe Consumer. — Dr. Beaufume, a Frenchman, has in- 
vented an apparatus for consuming smoke, which is described as 
being highly successful The problem of destroying smvke is re- 
duced to two chief points :—1., Regulating the draught of a furnace 
so as to allow all the combustible elements of the fuel to be con- 
sumed ; and 2. Obtaining those elements in a pure state without the 
admixture of useless dross. M. Beaufume attains both these results 
by simply decomposing the fuel employed (whether it be , 
anthracite, lignite, or peat, is of littke moment), in an apparatus by 
itself, and conducting the oxide of carbon thus generated to the 
furnace, where it is detinitively consumed by a gentle and well- 
regulated draught of air. The apparatus consists of a copper vessel 
provided with an aperture below for the admission of air, and fitted 
into another vessel of the same material, the interval between the 


two being filled with water; so that the fuel undergoing decomposi- 
tion receives no higher degree of caloric than that the boilin 
point of water. The steam generated by the water is carried olf 


through a tube into the boiler of the steam-engine, which it is required 
to supply with heat; the gas distilled is conducted through another 
tube to the fireplace, situated under the boiler, where it feeds the 
flame. By this process (says a Paris letter) upwards of forty per 
cent. of fuel is saved, and the tall chimneys hitherto requisite to carry 
off the smoke, ard make a powerful draught, may be replaced 
others scarcely two feet high, which will emit nothing but warm air 
without any noxious vapour whatever. ; 
Bompay Mecuanics’ Iystirution.—The annual meeting of thi 
Institution was held on 11th April last, when the Governor, Lord 
Elphinstone, ~ presided, in presence of a large assembl 
British and naive gentlemen, upwards of one hundred of the latter ~ 
being present. ‘The committee gave an account of the proceedings of 
the year, with which Lord Elphinstone expressed the high gratifica-" 
tion of all present. His lordship then distributed the prizes, which 
consisted of one gold and three silver medals, as follows :—Mr. Peter’ 
M‘Arthur of Greenock, first class engineer Indian navy, the gold 
medal prize, for his mvention of an original method of transmitting: 
he power to the crank of a steam engine direct, without an oscillat- 
ing cylinder, trunk, or guide; Mr. Henderson of Glasgow, modeller 
in the Goverament Dockyard. silver medal prize, for his three cast- 
ngs of a double hollow shell and iron canister case and brass tube 
Mr. Hurrychurch Sudasewjee third, class assistant engineer G. I, P. 
Railway, silver medal prize, for essay on the various kinds ef tim 
in Western India; and Mr. Anunta Gunnoba, draftsman of the G. I, P, 
Railway Office, a silver medal, associate’s prize, for his engineering 


drawing. The Governor then examined the various models and draw=- 
ings, which had been carefully arr: for exhibition San Oana 
and of which he received explanations from the President, Capt 
Jenkine, ont uy . holders. me Satay comand — 
highly grat with these evidences practieal ability 

me and associates of the institution. 

Exutpirion ov Dzsiens yon true New Pysuc Orricea~ 
Notice has been affixed to the entrance of Westminster Hall that the 
exhibition will be closed on Saturday, June 6, The models for the 
monument proposed to be erected t0 the preva’ Pb late Duke of 
Wellington in St. Paul's will be received on or 
the 1st of June, from artists within the United 
on or before the 25th of June from other artists. Westm 
will be open to the public for the exhibition of these 
July, and those designs 
selected by the judges to 


the same time. 


bet 
models early in 
for publie offices which shall have 
recelve the premiums will be exhibited at 
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Tuts invention relates both to plain straight cut sawing, and to dif- 
ferential sawing for curved work, such as ship's timbers. For straight 
cutting, the apparatus employed consists of a contrivance, by which a 
series of saw-frames may be simultaneously worked from one single 
prime mover, whilst provision is made for the oceasional disconnexion 
of any one frame without disturbing the action of the rest. In cut- 
ting curved forms the wood to be acted upon is clamped at each end 
between holders carried by a species of slide-rest arrangement, each 
end having its own slide, and both being carried upon a traversing 
table and strong foundation bed like those of an iron planing ma- 
chine. The following description, and the accompanying illustra- 
tions refer to the arrangement for straight cutting only :— 

Fig. 1 is a front elevation of the machinery adapted for straight 
cutting, in which a series of saw-frames may be simultaneously 
worked from one single prime mover, provision being made for the 
occasional disconnexion of any one frame, without disturbing the 
action of the rest. Fig. 2 is a side elevation of the machinery taken 
at right angles to Fig. 1, and looking on the steam cylinder side. 
The framing of this machinery consists of a pair of vertical parallel 
side standards A, bolted down to a base or sole plate on the floor 
of the saw mill by base flanges; these standards being surmounted 
by an entablature B to carry the overhead engine shaft anc other 
details, whilst a further transverse connexion is afforded by trans- 
verse tie rods. The same base plate carries the vertical steam cylin- 
der C, which is the prime mover of the machinery. The upper 
flange or cover of this cylinder carries a pair of vertical arallel 
gu ies D, against which the slide blocks E of the piston cToss~ 

ead work. A connecting rod F passes upwards to the joint pin of 
the crank G, fast on the overhanging end of the crank shaft H, sup- 
os at the front end in a pedestal baaring I, carried by the main 

ming, and at the other in a corresponding bearing J, supported b 
the wall K. This shaft has upon it a fly-wheel L, and a broad belt 
pulley M, for actuating any other movement which may be required. 
The steam from the boiler is supplied to the cylinder valve chest N 
by a Pipe O, the exhaust taking place by the opposite pipe P. The 
slide valve is worked from a stud pin in the return or overhanging 
crank Q, carried by the main crank pin, a descending connecting-rod 
R being carried down to a short lever S on the horizontal rocking- 
shaft T, working in bearings on the cylinder cover. This rocking 
shaft has keyed upon it a valve lever U, which is directly connected 
at its free end to the vertical slide valve spindle V. The clutch of 
the piston rod cross head serves also to torm the joint for the lower 
end of the ascending connecting rod W, which is in two separate 
lengths ; the upper end of this connecting rod W is jointed to a stud 
pin in the free end of a lever X, fast on one end of a rucking shaft Y, 
bo is carried by a bearing in the main framing. This rockin 


aft carries at its longitudinal centre a second lever Z, the free en 
of which has in it a duplex joint stud, forming the joint connexion 
with the parallel links a, which again are jointed at their lower end 
with the conneeting link piece } of the upper bar c of the same frame. 
The lower bar of the saw frame is at d, and the whole is guided in 
its vertical traverse by the vertical gaide piece ¢, carried by the main 
framing. Theconnecting rod W has 


been referred to as a single rod, 





but it is really in two separate pieces. The upper joint of the lower 
length is connected to a fixed stud pin set in an end eye in the free 
end of a slotted rocking lever f, whilst the lower joint of the upper 
half of the rod is jointed to a stud pin carried by a traversing nut 
fitted into the slot or groove of the lever f# Itis this lever f which 
allows of the stoppage of the action of the saw gate without stopping 
the actuating engine, so that other saw gates connected with the en- 
gine can still continue working. It is carried upon the outer end of 
a secondary rocking shaft, supported in bearings in the main fram- 
ing, and passing off transversely to other saw gates, as at g, where 
the shaft is shown broken away. The groove of the lever / has in it 
a longitudinal screw spindle, connected at its outer end with the 
traversing bearing of the lower joint of the upper half of the con- 
necting rod W. The other end of the screw spindle carries a bevil 
pinion A in gear with a bevel pinion i, loose on the secondary rocking 
shaft. This pinion 7 is in one piece, with a triple cord pulley, round 
which open and crossed endless cords 7 are passed from a correspond- 
ing duplex pulley’ % on the overhead crank shaft.. The central 
pulley of the lower setis fast on the boss of the bevekpinion i, and the 
other two are loose; thus by shifting the open and crossed belts or 
cords alternately on to the central fast pulley of the lower series, the 
screw nut of the upper or saw gate connecting rod is drawn to the 
end of the lever, or brought back to the dead centre of the rocking 
shaft. This adjustment of course has the effect of gradually bring- 
ing the saw gate into or out of motion; without in any way interfer- 
ing with the action of the engine. 

In the example of sawing machinery here shown, the saw gate is 
supposed to be operating upon two logs of timber 2, m, at once. 
These logs are set up against the two opposite sides of a central fence 
n, and they are held down by the overhead rollers o upon the travers- 
ing feed rollers p, which are actuated by the “silent feed ” motion g, 
which again is worked from the eccentric r on the main overhead 
crank shaft H, The amount of the feed is adjustable by the hand 
wheel s, which actuates an internal screw spindle in the inclined 
lever t. This screw has upon it a nut, carrying a stud pin for the 
upper joint of the lower connecting rod u, the lower end of which is 
jointed to the “silent feed" motion below. The upper short connect- 
ing rod v, attached directly to the eecentric, has its lower end jointed 
directly to a stud pin on the back arm of the adjusting lever t; 
hence, as the internal nut in this lever is screwed back or forward, 
the effective leverage action upon the silent feed motion is increased 
or diminished so as to effect the adjustment of the rate of traverse of 
the timber up to the cut with the greatest nicety. The two small 
cross shafts t, each carrying a pair of actuating hand wheels, serve 
for the elevation and depression of the upper pressing or retaining 
rollers o bearing upon the timber. These shafts carry at each enda 
bevel pinion in gear with a corresponding bevel pinion fast on the 
upper ends of a set of four vertical screw spindles, working in grooves 
or recesses in the main standards of the framing, These screw 
spindles are entered through nuts carried by the vertically traversing 
bracket bearings of the rollers o; and hence these rollers can be ele- 
vated or lowered as required. The logs are kept up against their 
fences or stationary guide surfaces by pressure lever rollers z, on ver- 
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tical spindles y, and capable of manual adjustment by the hand 
levers z. These spindles have at their upper ends segmental worm 
wheels 1 in gear with worms 2, carried by the short horizontal hand 
wheel shafts 3. These worms are connected to their shafts by spring 
boxes, so contrived that although when the hand wheels are turned 
the worm wheel action serves to turn round the spindles y, and make 
the rollers upon the levers 2 to bear against the outside faces of the 
logs, yet the spring action admite.of the contrary turning of the 
spindles by the hand levers z, when it is wished to relieve the legs 
form the pressure of these lever rollers. 





Austrian AGRricuLtuRAL Exnisrrion.—The exhibition is now 
closed. Gold medals were allotted to the following English firms :— 
Messrs. Barrett, Exall, and Andrews, for portable engines and 
thrashing machines ; Messrs. Clayton and Shuttleworth, for portable 
engines and thrashing machines; Messrs. Garrett, for ‘portable 
engines and thrashing machines; Messrs. Howard, for ploughs and 
harrows; Messrs. Ransom and-Sims, who had the largest collection, 
for portable engines, thrashing machines, ploughs, &c.; Messrs. 
Davy, Brothers, for a new kind of portable engine; Mr. Henry 
Clayton, for a brickmaking machine; Messrs. Hornsby, for portable 
engines and thrashing machines; and to Messrs. Dray and ‘Co. 
Large silver medals were awarded to Messrs. Coleman, Turner, and 
Co., and Priest and Woolnough. Small silver medals were given to 
Messrs. Lloyd, Smith, and Ashby, and Hensman and Sons.‘ Messrs. 
Burgess and Key, Hunt, Lyndon, and Wright, obtained bronze 
medals. 

Sr. James’s PARK.—The water, such as it is, supplied by the 
water companies to the parks has hitherto cost Government £1,600 
a-year; but a discovery has been made during the recent alterations, 
which, it is supposed, will effect a saving of one-half this sum. In 
that island, surrounded by the ornamental waters of St. James's 
Park, which the ‘‘ Merry Monarch” named Duck Island, and of 
which he once appointed St. Evremont governor, there was found to 
exist a powerful spring, yielding pure water in sufficient abundance 
to supply the whole lake, and perhaps to prove available for other 

urposes. From a well of ten feet wide, sunk to a depth of twenty- 
tive feet, 5,000 gallons of water a minute are now obtained; and it is 
anticipated that a still larger supply will be attainable. The water 
evidently comes from the Thames, being filtered on its passage 
through a bed of sand two-thirds of a mile in thickness.— Observer. 

Tue Great Eastery.—All persons interested in the British 
North American provinces will be glad to learn that the directors. of 
the Grand Trunk Railway Company of Canada have announced, in 
their circular for the ensuing month, that arrangements have been 
entered into with the proprietors of the Great Eastern, so that this 
mammoth steamship, of 22,000 tons burden and 2,700 horse power, 
will make her first voyage to Portland, State of Maine, in connexion 
with the through-booking system instituted by this company for 
the coaveveate of passengers to Canada and the Western —- 

im sVews. 
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TO CORRESPONDENTS. 


Norice.— The First Volume of THE ENGINEER may now be had, ready bound, 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher, 
301, Strand. 

PracticaL Common Sense.— We have received your letter, but think you had 
better re-consider your startling theories before publication. 

Prose.— We have not published your letter, as the plan you propose appears to us 
practically impossible. You had better try a smali model, when you will become 
convinced of your mistake. 

Arua (Glasgow.)—J/ you send us your name and address we will communi- 
cate wilh you. 

Venitas.—Jt is very probable that we shall give drawings and descriptions of 
the machinery to which you refer. 

8. and Co., Leeds.— We think it is worth patenting, provided you are quite certain 


i is new. 

F. G. (Middlesborough.)—T7he only way in which you can satisfy yourself is by 
submitting the iron to a chemical analysis. Carbon is no objection to it, but if it 
contain sulphur, or silicon, tn the smallest quantity, it will never make steel of a 
Jirst-rate character. You require as pure a metal as you can find. 

J. J. (Liverpool. )—erra cotta te very useful as a material for external decorations. 
It is composed of pipe-clay, stone bottles, glass, flint, dc., well ground together 
and fine sifted, @ small proportion of silver sand being @fterwards added. Mix 
the ingredients well together when dry, and then add water 80 as to bring them to 
the consistency of modellers’ clay. In this state it should remain fou a few days, 
then it should be well beaten or tempered, after which it may be used, 

J. H. (Derby.)—The form of beam you send is not nearly so strong as you suppose. 
Mr. Barlow, in his work on “ Materials and Construction,” gives the resulis of 
experiments with beams of different sections, and we cannot do you greater service 
than to refer you to that book for the information you desire. 

W. B. (Stroud, )—7o find the number of gallons (imp.) contained in @ square or 
rectangular cistern, multiply the content of the cistern in cubic feet, by 6°232, or 
the content in cubic inches by *003607, and the product is the number of gallons, 
nearly. 

C. W. (Wolverbampton.)— We have not seen the pamphlet to which you aliude. 
Perhaps tt is not intended that we should. 

T. F. H. (Porchester-terrace.)— We thank you for the compliment. We are 
desirous, as far as we can, to make this column useful, and if in answering our 
correspondents rather more fully than would be necessary for the information of 
the querist merely, we can at the same time contribute to the information of our 
readers. generally, we shall be happy to follow your suggestion. 

J. A. D.— We will hold over your note on aerial navigation, Next week, possibly, 
you will find something “ exciting” on the subject. With respect to your question 
concerning the transmutations of metals, neither Lavoisier nor any other chemist 
has ever been able to demonstrate that the metals are all simple elementary bodies. 
On the other hand, modern discoveries afford strong presumptive evidence that 
they are all pounds, The gam formed with mercury by the supposed 
metallic base of the volatile alkali. ammonium is a case in point. Professor 
Hoffman recently delivered a very interesting lecture on the properties of this new 
metal. With nespect t your question about the feasibility of the perpetual motion 
scheme you describe, there is no such substance as a non i of magnet 
The effect of the magnet being transmitted undiminished through all known 
matter; the tomplete removal of the magnet from its position by an extra- 
neous force would be the only means of allowing the beam with its steel armature to 
recece from the vicinily of the magnet, It is needless to say that in such @ case 
there could be no motion. 

H. B. (Deptford.)— We cannot give you the exact date when Mr. Humphreys 
retired from the Woolwich Dockyard, but we have no doubt that if you apply to 
that gentleman himsalf, and assign a proper reason for making the inquiry, he 
will be very happy t satisfy-you. He was certainly there at the period you 
name. 

W.W. (Newhaven.)-—Jt is generally understood that Mr.Cleyg invented the aypa- 
ratus to which you refer, but really there are so many conflicting claims to gas 
meters that tt would be difficult to arrive at any definite conclusion. To your 
second question— Ether 1s made by distilling in a glass retort a mixture of alco- 
hob with strong acid. The acid used will modify the’ result, so we have sul- 
phurie and nitric ethers, for instance, Mix equal weights of aicohol at sp. grav. 
0°830, and sulphuric ucid at 1°842, by introducing the former into a large 
tubulated retort, giving it a whirling motion, s0 that the alcohol may revolve 
round a central cavity. Into this species of whirlpool the acid is to be 
slowly poured. The’ mixture; w@hich becomes warm, i to be forthwith distilled 
by attaching» a@gpacious receiver-to the retort, and applying the heat of a 
sand-bath. |The formation of ether takes place only at a certain tempera- 
ture. If the contents of ‘the retort be allowed 
heated in @ water-bath, qlcohol alone will come 
ether, tilt the mixture acquires the proper degrce 
should Be & globe, with a tube proceeding from 
receiver of a cylindric sliape, surrounded with cold water. 
be well secuted by Wiles after the expanded air has Béen aljowed to escape. 
The liquid in| the retort should be kept in a steady state of ébullition. The ether, 
so long as it ts produced condenses in the balloon and neck of thereceiver in stric. 
When these disappear the process is completed. The retort now be removed 
JSrom thé sand: otherwise ttwould become filled, with white containing 
sulphurous acid, and denser strie would flow over, which would contaméingle the 
light product with a] 








S 


3 liquid called sweet oil of wine. The acid left in the retort is 
usually of a black colour, and may be used to convert into ether half as much 
alcohol again ; an experiment which may be repeated several times in succession. 
Por further information, see Dr. Ure's Dictionary, and Muspratt’s Chemistry — 
Art. Ether. 

R. 8. (Bradford.)—T%e table is to hand, and shall appear at an early date. 

Henay.—You can take out your patent yourself, but it is a course we do not 
advise. You had far betier avail yourself of the services of a respectable patent 
agent, whois acquainted with the prover forms, and may be able to tell you 
tchether your invention is really novel. 

The address of the maker of Smith and Taylor's gas meter, &c,, is wanted by 
Mr. 8. Broom, Stourport. 

H. F. (Belfast.)—Referring to your inquiry of last week, we find that Mr. 
Fairbairn, at the request of several of the more influential merchants of 
Liverpool, in 1844, made a report to them on fire-proof warehouses, a copy 
of which may be found in the old series of the “ Practical Mechanics’ Ma- 
gazine,” published in Glasgow, January, 1845. 

Isquinen.— Yes, a portable gas railway lamp was tried on the Northern and 
Eastern and the Dover lines as far back as 1845, but it did not succeed. 
The. material burnt was coal tar or naphtha, and the light was produced 

Jrom a small thin copper retort, or burner upon uhich the heat of Uwe flame 
was directed. It was, in Sack something like the Holliday lamp we have 
mow’ We do not remember what the consumption was in these lamps, but 
Mr, Sait, at Birmingham, if ed them. 

Novice.— Vou cannot take out a patent for a principle, but you may tale 
one for a mode of carrying a principle into useful effect, provided, that mode 
be new. There are, without doubt, very many useful manufacturing pro- 
cesses carried on in foreign countries of which we at home are quite igno- 

rantjand any one of them is patentable in this country, As an instance 
of the practical neglect of manufacturers to ingure into foreign processes, a 
case was cited by Mr. Richard Roberts, before a Committee of the Louse of 
Commons, in 1551, im which an invention openly used in France, was 
quite unknown in Birmingham. The improvement enabled them in France 
to do in one minute what occupied in Birmingham fully an hour, “ In pags- 
ing through Birmingham,” said Mr. Roberts, “I called upon a man who is 
considered the first in his trade there, and showed him one of the articles, , He 
seemed much excited. He putup his hand and said, ‘ Jf any man will tell me 
how that is done I will give him £100." When I afterwards told him it had 
been done at one blow, he said, ‘we could not do such a thing with fifty blows, 
and ten annealings.’ ” 

+ T.— We think the best information will be found in the first volume of Holt- 
tapffel's work on Mechanical Manipulation, but Mr. Morries Stirling read a 
paper some years since on alloys, an abstract of which will be found in the 
. Glasgow Practical Mechanics’ Journal. 

ENarverns’ Association (Oldham.)—Your queries shall be answered nert 
week, 

Egnatum.—lIn our article on American railways, p. 402, second column, 
fourteen lines from bottom, for “ brass,” read “ bars.” \ 
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PNEUMATIC TELEGRAPH. 
(To the Editor of The Engineer.) 
Sir,—Allow me to describe a proposed method of telegraphing, which I 
thing is worthy of notice, if merely for its comparative simplicity to the 
system now in use, A series of hollow wires are extended between the 
given places, which should be connected at their extremities with glass 








vertical cylinders, At one end they should contain float working bands | Testrain a glow of pride, that these noble creations, embody- 


passing over pulleys, and at the other they should be fitted with solid 
Plungers. The order should be reversed in order to have both con- 
trivances at each extremity. When the pistons are raised the correspond- 
ing floats will sink, and thus indicate the same on the dials, and vice versa. 
The bore of the tubes might be about half an inch, but this would be an 
after question. J. A. D. 
May 27th. 





NEW T SQUARE OR ISOGON, 
(To the Editor of The Engineer.) 
Sir,—Having favoured us on a previous occasion with a notice of our 
T square in your excellent journal, we beg to submit to your readers a new 
instrument, which we term our isogon (the construction of which will be 
understood from the accompanying illustration), that will be found to 
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combine with the T square several uses, one of which is to set off equal 
angles either to the right or left hand of a vertical er horizontal line. For 
instance, in drawing a cone roof, spire, &c., by setting the isogon to the one 
side of the cone we can prod the opposite corresponding side by merely 
turning the instrument over on the drawing-board, his will be found of 
great advantage in isometrical perspective, where the angle is continually re- 
versed. It has also the advantage of protracting any angle and the ordi- 
nary use of a common T square. STANLEY aNnD Rostnson. 
3, Great Turnstile, W. C., 25th May, 1867. 








MIXING TIN AND GLASS. 
(To the Editor of The Engineer.) 
Sir,—I should feel obliged if some of your intelligent readers would in- 
form me as to the best mode of mixing pure tin with powdered glass so as 
to render that metal hard. A Conspant READER. 
Southampton, May 27th, 1857. 
FITTING SMALL STEAMERS. 
(70 the Editor of The Engineer.) 

Sir,—I beg to forward the following information for your correspondent 
“ Nauticus.” In the first place, before giving any definite information re- 
lative tothe small steamer in question, it will be necessary to know for 
what purpose she is intended to be used. Presuming she is for river or 
canal navigation, the screw would be preferable, in which case I should not 
give her any more beam without additional length. Care should be taken 
in setting out the lines to give her a good entrance, clear run fore and aft, 
and to be rather bluff about midships to give room for her machinery and 
for stiffness. If a serew-boat, I should make her engines high-pressure, 
with two cylinders of a proportion of two diameters to the length of 
stroke, to be placed at an angle of .45 degrees, working directly on to 
one crank on the screw shaft. The beiler should be on the locomotive 
principle, with firebox and tabes; the engines to reverse v.ith link motion. 
If, however, she is intended for a sea-boat, I should by all means use 
paddles, with one cylinder working on the paddle shaft; this I shoald 
make a condensing engine, and work the air-pump with levers, which 
would form the radius reds of the parallel motion. The motion should be 
reversed by one loose eccentric shifting @n,the shaft. The boiler should 
be nearly cubical in form, with the furnace at bottpm, and flame passing 
through return tubes, An addition to the beam of another foot would be 
an improvement in the sea boat. T. T. Camuineworts, 

13, Berifiett's-hill, Birmingham, May 26th, 1857. 

P. & In reply to your correspondent A.C. Ej in your paper, May 15th, 
(which I did/not observe till to-day), I beg to Btate that I do not think 
the piston-red of A. C. E's, engirie was the same colour as the one at Wol- 
verhampton. I have frequently seen piston reds working at as-low a 
pressure as 35 Ib, per square inch, siightiy coloured; but that 1 attribute to 
the heatnot from the steam but from the friction of the gland: In the case 
in pointiat Wolverhampton the gland was quite loose and the packing not 
tight, and yet the piston-rod was coloured of a dark blue, covering the 
whole of its gurfage, except near the top,where it was slightly straw coloured, 
and very unlike the slight tinge that I bad seen in other cases—only one 
portion of the xod wherothe gland:had heated it from friction, “T. T, C. 
} MEETINGS, &c. 1 

Soctety-or AnTs<=The prizes awarded at the June Examination, in 
London will be distributed on Tuesday,the 23rd June; .and the Annual 
dinner will take place at the Crystal Paface ig fhe afternoon of the same 
day. 

The Sixth Annual Conference of the Representatives from Institutions 
in union with the Society, is appointed to be held on Wednesday the 24th 
of June; and the Annual General Meeting for receiving the report of the 
Council and the treasurer's of ipts, pay and expendi 
ture during the past year, and also forthe election of officers, will, in 
accordance with the bye-laws, take place at four o'clock on the same day. 

The period fixed for the Society's visit to the Manel Art-T 
Exhibition, is the week commencing the 30th of July. 











Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on, Thursday evening in each week. The charge for four lines and wader 
ts half-a-crown; each line afterwards, sixpence. The line averages eleven 
words, Blocks are charged at the same rate for the space they fill. 

Letters relating 4 the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mn, Besnanp Luxton, Engineer-offce, 301, 
Strand, London, All other letters and communications to be addressed to the 
Editor of Tue E BER, 32, Bucklersbury, London. 
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NOTE BOOK. 


THE MANCHESTER ART TREASURES EXHIBITION. 
No, Il. 

THE PAINTINGS BY MODERN MASTERS now demand our 
attention. We may repeat that they are found in a gal- 
lery to the right of the Central Hall, similar to that con- 
taining the ancient masters, Our cxamination was much 
impeded by the very defective and puzzling arrangement, 
each of the three saloons and of the two vestibules com- 
mencing a new series, and the works of the same master 
not veins kept together. ‘The latter fact is much to be 
regretted. Had the atrangement even gone farther than 
this, and as far as possible secured chronological order in 
the works of each important artist, the historical value of 
the Exhibition would have been greatly enhanced. To see 
the point at which an artist of emitence started, and to 
watch, step by step, the development of his power and the 

rfection of his style, is as instructive,as it is interesting, 
We hoped to have been able to. do this, but were com- 
pletely disappointed. 

We are not, however, in the mood tospeak disparagingly 
of our noble English school—far from it. On the con- 


| 


Ing the loftiest sentiments of humanity, the sweetest traits 
of domestic life, and the most faithful depicturations of 
Nature in all her varied phases, were the productions of 
our own countrymen. We may not have many first-class 
pictures as they are called—few grand historical pictures— 
few in which poetry, or mythology, or religion filt the can- 
vass. We presume we have them |not, simply because we 
do not want them. We need not travel far for proof. Barry’s 
“ Pandora, or the Heathen Eve” (158, Saloon D), furnishes 
it. It sold at Barry’s sale, in 1897, for £230; at Christie’s, 
in 1846, for eleven guineas and a half... Poor Hardens ni- 
thusiastic devotion to historic painting, his blighted hopes 
and tragic end, are a melancholy corroboration of the fact. 
Allthis passed painfully through our minds as Wwe steod 
before his “ Judgment of Solomon ” (74, Saloon E), a pic- 
ture over which he laboured long and exulted high, and dnc 


whose merits must have t its author had ‘he 
not been aiming at the le. No, we donot want 
cold abstractions, nor austerities, nor historic gran- 
deur. We prefer something instinct with life, and 
warm with English affeetion—somethir awakens 


sympathetie ¢hords in our own souls, dnd finds an echo in 
our own hearts, And we are right,,without doubt, | 
The subjects of our artists are not more noticeable than 
their colours, How strangely they :contrast with the co- 
louring of the French scool!’ The French, although they 
love gay and brightly-coloured dresses, yet adopt a cold 
key of colour in their ictures. Nothing is so apparent on 
entering a French }as the qulinees of the land- 
scapes, and the low key ef colourgenerally. On the other 
haud, with all our English sombreness of dress, we like gay 
pictures. The pictures here blaze out with every glory of 
tint and.richness of hue that modern chemistry can afford. 
And this, too, is right. We want nature in our pictures, 
but the bright side of it. We want the landscape, but with 
the golden sun upon it. We want well-drawn figures, but 
let them dom their gayest attire, and we shall like the pic- 
tures all the more, and the drawing none the less, 
But we must look at saloon D more in detail. No. 1, a 
ret of Miss Margaret Cavendish Harley, by Michael 
ahl, is a curiosity in its way—a figure as stiff as a doll, 
and a face Without shadow. The young lady’s lap-dog seems 
to be a cross between a griffin and a spaniel, Either Luke 
Cradoe painted poultry very indifferently, or there were 
indifferent poultry then to paint. His painting and 
poultry both look very inferior beside the Ag fowls of 
our day-and the canvass of Huggins—thanks equally to 
prizes. for poultry and progress in painting. No... 6, 
“ Westminster-bridge in Progress,” and No, 7, “Old 
Londen-bridge,” by S. Scott, areas matter-of-fact as they 
well could be. ‘The artist ignored colour and atmosphicre 
alike, apd was as unpoetic as Cocker. Here is a mine of 
Hogarthian wealth in upwards of twenty pictares by this 
artist, comprehending landscapes, portraits, dramatic 
scenes, humorous pieces, and the two undestroyed pictures 
of * The Harlotis Progress.” He could paint a por- 
trait, witness *¢ The Children of the Earl of Stamford” (12), 
“ Garrick as Richard III.” (22), and, above all, “ Captain 
Thomas Coram” (30), though event he could not burst the 
trammels “in “which his art was) still bound, and give 
ect; ease to his sitters. In “ The March of the Guards 
to Finohiey ” (26), all the fun and frolic of his natare 
comes out, “whilst, through all the grotesqueness and 
drollery, there peeps a sly and chtting satire. It is not 
difficult to see why George II. ret mo this picture with- 
jout, notice, for Hogarth evidently thought the Hoyse 
iG rds not immaculate even in his day. Wilsen’s “ Niobe” 
(32) isia mere imitation of the old masters, with a little 
nore-attenticn to nature and effect, If Nature wore such 
a-dark fate as this, we should be yery sombre beings. In 
his™* View" or the Arno ”'(39) there is W little More atino- 
sphere, and we are not repelled by the excessive darkness of 
his general style, but he is'vety unnatural still, There is 
no question with us that Wilson owes a great part of his 
fame to,the spirit, which has led to thick and thin praise 
of the old masters. What an immense disparity there is 
in the condition of Sir Joshua's works! ‘The “ Strawberry 
Girl,” in the Hertford Gallery, is a mere’ faded wreck, 
whilst his portrait of himself (48), and his very excellent 
portrait of “ Sir William Chambers” (63),,are remarkably 
rieh in colour., The portrait. of * Mrs. Anderson Pclham 
Feeding Chiekens” (165), contrasts very disadvantageously 
with Gainsborough’s “ Mrs. Graham” (157). | Sir Joshua is 
affected, stiff—the painter of the deay, monde—whilst, his 
colour 1s heayy and unpleasing. Gainsborough, onthe 
other hand, is all ease, refinement, nature, and freshness, 
Sir Joshaa’s higher flights are deticient in ‘invention: ard 
try, and are ypoiled by littlenesses that will obtrude, 
he “St. Ceéilia” (72) is heavy, impassiye, nnimpassioncd, 
without inspiration ; whilst the cherub bending: his .car toe 
listen, and the clouds floating before the curtained back 
ground savour of the ridiculous rather than the ‘divitic. 
“Pack” (75) is simply a baby smirking with ufinatura) 
intelligence and precocious fun, mixed with a dash of 
mischief, The painter evidently had not the genius needed 
to blend and harmonise the human with the fairy, and to 
make them one “ Puck.” How refreshing to turn to 
Gainsborough's'“ Landscape ” (76)! It is full of genius 
and truth. It betokens the painter’s struggle, to” burst 
through effete conventionalities, though even he is not fully 
emancipate. ‘The “ Blue Boy ” (156), painted in disproof of 
Sir Joshua’s dictum, that the predominance of blue iia 
picture is incompatible with a effect of colour, is'a 
triumphant effort. The picture is sweet dnd fresh in tone, 
worth a hundred “Strawberry Girls” and “Pucks,” The 
* Market Cart,’ despite its fame, we regard as one\of) the 
poorest of Gainsborough’s pictures. It is very general, 
destitute of his usual finish, and very edid in colotr— 
faded, we ithagine.' Wright, of Derby, stidéceded’ much 
better in portrait—witness No. 84, whicli is modest and well 
drawn—than in his “ Siege of Gibraltar” ($1), which is very 
singular, and evidences an ineffcetual attempt at: éffect, 
Fuseli’s “ Hotspur and Glendower” (102) “has: all ‘the 





violent action*and attitude of the master. (111), Saimpson 
and Delilah,” by J, F, Rigaad, R.A., is a powerful crea 


trary, as We walked from saloon to vestibule we could not | tion, and fine in tone,, As fax as akying” would allow us 
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to judge, West is grand and classic in “The Departure 
of Regulus” (113). His “Cupid and Pysche” (114) is 
finely imaginative. The “ Battle of the Boyne,” despite its 
artificiality and odd grouping, is one of the more successful 
of battle pieces. The single example of Opie, “Age and 
Infancy” (124), shows the vigour and breadth of his style, 
which in its masses of shadow depicts age much more fitly 
than it does infancy. We have numerous examples of 
Patric Nasmyth, whose crisp, high finish, and devotion to 
nature always render him at Ie despite his coldness. We 
have but a word for Lawrence, Stothard, Smirke, Harlow, 
who were too conventional to captivate us; nor shall we go 
into raptures over Callcot, whose objectiveness, and want of 
colour and unity, largely negative his masterly drawing of 
per 50, And now, what of Turner? Strong in his own 
self-reliance he defied public opinion, and, as the necessary 
consequence, brought it ultimately to his feet—the more 
certainly, too, as during the process his indefatigable 
industry made him rich. And whilst Turner was fortunate 
enough to do much for himself, he was even more fortanate 
in having a champion in John Ruskin. The “Modern 
Painters” might more appropriately have been styled 
“Turner illustrated, defended, apotheosised.” The result 
was inevitable. Everybody that is cither too indolent, too 
ignorant, or too little self-reliant to form an independent 
opinion, or, in plain English, nine hundred and ninety 
nine out of every thousand throw up their caps for Turner, 
It would have been laughable had it not been humiliating, 
to hear, as we did, every blockhead amongst the visitors 
ery, “See, this is a Turner!” and forthwith burst into 
eestacies of delight. Judgment, discrimination, truth—all 
forgotten in the folly of the hour, The reaction, however, 
will come, and even now is imminent, for Ruskin already 
gives promise of recreancy. That English art is largely 
indebted to Turner, nay, immensely more to him than any 
other, is unquestionably true. ‘That he was a noble 
fellow, and hus left a world of glorious creations, it would 
be unjust to deny. He was the apostle of the subjective. 
Coming at a period when our landscape artists were mere 
delineators of hard, objective realities, and himself com- 
mencing in the same career—witness his river scene, 
“Fishermen” (47, Saloon E)—he studied nature too earnestly 
to remain “he victim of popular error, and was too sincere 
to allow an untruthful manner to enslave him. He would 
not even submit toa still stronger thraldom ; for, though 
having caught by foreign study the manner of the old 
masters, as exemplified in his “ Vintage at Macon,” ex- 
hibited at the Royal Academy in 1803, he had manly 
independence cnough to break away from this thral- 
dom, and again to turn to Nature. What a wide 
world of gradation is there between his “River Scene” 
above, and his “ Alpine Pass” (380, water-colour), the last 
drawing he ever executed! No man ever gave such indi- 
viduality to each of his productions, or gave such infinite 
variety to pictorial representation. But to aver that every 
stroke of his pencil embodied a great truth, is Turner-wor- 
ship and not truth. ‘This sort of stuff is on a level with 
“faces in the fire.” There are fine pictures of Turner here, 
as, “ Cologne, the Arrival of the Packet Boat—Evening ” 
(17 E), “ Walton Bridge, on the Thames” (60 E), “Sun 
Rising through Vapour” (88 E), “Pas de Calais” (89 E) ; 
but Turner's fame will not rest eventually on the pictures 
he painted so much as on his influence on Art in England. 
He first led the way to the careful and persevering study 
of Nature under all her varying phases of storm and sun- 
shine, morning and evening, mist and distance; he first 
brought meteorological science in its varied effects within 
the painter’s province, and taught him to abandon the 
prosaic for the poetry of nature. It is true that in the 
process he personally was at last lost in a maze of generali- 
sation: but, thanks to pre-Raphaclitism, we are coming 
back, and are learning to combine the atmosphere of Turner 
with the finish of the pre-Raphaclite, and so to approach 
the perfection of Jandscape art. Of Etty’s magic colours, 
of Constable’s crispness, of Maller’s solidity, of Wilkie’s 
humour, of Haydon’s historicism, of Martin's exquisite 
distance (83 F.), of 'T, Duncan’s nationality (94 E), we dare 
not stay to speak. We are now arrived at the most glorious 
period of English Art—the present. We look on the erea- 
tions of many of our living artists with a pride we care not 
to dissemble. Frith’s “Sweet Anne Page” (105 E), is 
sweet indeed. His “'Trial of a Witch” (190 1), is per- 
fection. Such faces, such grouping, are warvels of skill. 
Poole’s “Song of the Troubadour” is full of misty beauty 
and melting swectness. Webster's pictures of “Childish 
Scenes” are inimitable ; witness his “Playground” (119 I), 
“The Slide” (143). Faed trenches on his peculiar ground 
in “The School” (4 F), rendered with a grace peculiarly his 
own, Fastlake's * Dark and Fair Maiden” (144 E) is soft, 
delicate, without a linc, and yet perfect and even striking 
in effect. His “ Heloise” (21, V. 2) is a marvel of finish, 
repose, sweetness, beauty, and delicacy, and yet a most 
pene without a shadow. His “Christ Weeping over 
erusalem” (152) is a noble picture. Mulready seems 
scantily represented; his “ Burchall and Sophia” (155 E) 
has all the charm of his masterly figures and modest colours. 
Cope’s “ Baby’s Turn” (161 E) is tull of childish grace and 
beauty; but, in the “Martyrdom of Laurence Saunders” 
(115 F), he comes out with Wonderful force. “The Death 
of Chatterton,” by H. Wallace, which startled the Academy 
last year, holds its pre-eminent position for power and skill 
even amongst the many gems that surround it now. Red- 
grave’s “ Forest Portal” (193 E) proclaims the artist an 
ardent lover of sylvan nature, which he renders with won- 
derful truth and leafy fulness. In the “ Smuggler,” by J. 
P. Knight (29, V. 2), the story is told with high draniatic 
power; whilst F. Goodall, in “Cranmer at the Traitor’s 
Gate” (12 F), rises, in noble elevation,even beyond the merits 
of his theme. Ward’s “Charlotte Corday led to Execu- 
tion” (18 F) is full of fine painting, but wants a centre of 
interest. It is half-a-dozen pictures rather than one. We 
unwillingly pass Hunt, Hurlstone, Baxter, Landseer, 
Pickersgill, Pyne, Gordon, Stantield, Elmore, Westcott, to 


notice Frost's “Una and the Wood Nymphs” (61 F), in | enterprise which can only be remunerative by the aid of 
which the extreme beauty of his nymphs is heightened by 
masculine contrasts, and the finish of both male and female 
figures set off by the general character of the landscape 


background. There are two pictures of wonderful execution 
by John Linnell, jun., “A Morning in Autumn” (111 F), 
and “A Morning in Spring.” ‘The patient elaborateness, 
the exquisite finish and truthfulness of these two pictures, 
are something wonderful. We must now bring our notice 
of the Modern Masters to a close, but have reserved as our 
bonne bouche, in doing so, Maclise’s “ Macbeth” (76 F’), a pic- 
ture so full of all the highest powers of the artist—drawing, 
colour, invention, action, sentiment, passion—as to be suffi- 
cient to make the reputation of half-a-dozen artists, 


MECHANICAL SCIENCE IN RELATION TO AGRICULTURE, 


Ovr attention has recently been called to this subject by a 
very interesting pamphlet by Mr. William Day,* and as the 
author informs us in his preface that he is not a manu- 
facturer of agricultural implements, nor in any way inte- 
rested in the “prize system,” his remarks may be con- 
sidered as at least disinterested and free from the bias of 
party fecling or prejudice. We must, however, do Mr. 
Day the justice to state that he displays an intimate 
acquaintance with the various details of the subject upon 
which he writes ; and, moreover, shows that he has devoted 
much earnest attention and thought to the consideration of 
the present relations subsisting between mechanical science 
and agriculture. We have always regarded the position of 
; the agricultural implement maker, who stands midway 
| between the field and the workshop, as one peculiarly 
| embarrassing. The mechanical engineer, whose sole atten- 
tion is given to the adoption of mechanical appliances for a 
definite purpose, can scarcely appreciate the difficulties 
which the agricultural engineer has to contend with in 
| directing the application of machinery to the ever-shifting 
| and uncertain requirements of the agriculturist. Farmers, 
as a body, are not distinguished by their mechanical 
| aptitude, and machines intended to be used by farmers 
| require special conditions to be observed, both in the nature 
of the materials and the mode of construction, which are not 
| gencrally considered necessary in the machinery usually 
|employed for other manufacturing purposes. We are not 
| inclined to go the length of some, who assert that 
machinery intended for farm use should be designed upon 
something of the same principle as that which guides the 
engineer when he plans a machine to be worked by horse 
power, that is, that it should require no intelligence in 
the operator, and be simply adapted to the exercise of force 
in the direction of a straight line, or in a circle, as the case 
may be. We believe that a higher standard of general 
intelligence is becoming every day more necessary to the 
agriculturists of this country, and that the keen com- 
xetition induced by free trade will soon preclude any but 
intelligent and well-educated men from being successful 
cultivators of the soil. 

There was a very natural and obvious cause for farmers 
being in general somewhat behind the age in their appre- 
ciation of mechanical and other inventions, from the se- 
eluded and out-of-the-way sort of life which the majority 
of them were compelled to lead before the introduction of 
railways. 

* Perched on the meagre produce of the land, 
An ell or two of prospect they command ; 
But never peep beyond the thorny bound, 
Or oaken fence, that hems the homestead round.” 











But even in those days, if we are to believe Mr. Day, the 
farmers were not altogether indifferent, or unobservant of 
what was going on in the world around them, and the pic- 
ture which he draws of the “ good old times” is, we have 
no doubt, as truthful as it is pleasing. He tells us how 
some half-dozen of them occasionally met at the village inn, 
or the town hotel, where, over “a pipe and a glass,” they 
chatted of the movements on the farm, and their several 
experiences of this or that method of culture. They were 
not silent on their points of difference; but much useful 
information was given and received, by mutual interchange 
of opinions, in the way of friendly discussion. The timid 
were encouraged by the enterprising to substitute the then 
new mechanical for the old manual mode of cultivation ; 
while the village blacksmiths and wheelwrights were—to 
prevent a falling-off in their own trade, and to satisfy the 
new wants of their customers—necessitated to try their 
“*prentice hands” at improving the implements they were 
accustomed to make and repair, and to aim at copying some 
of the modern inventions of the large manufacturers. The 
same year which introduced railways saw also the esta- 
blishment of the Royal Agricultural Society. The growth 
and influence of the latter has been mainly coincident and 
dependent upon the improved facilities for social intercourse 
afforded by the former; and the little social gatherings 
described by Mr. Day expanded in time to the dimensions 
of the great agricultural meetings and exhibitions which 
now form so conspicuous a feature among our national 
institutions, With these exhibitions of agricultural produce, 
and of the new implements which weve being introduced 
into modern husbandry, there has, in process of time, crept 
in an evil, which threatens in a great measure to neutralise 
the benefits which were at one time to be derived from 
them, and which was never contemplated in, their original 
foundation. The evil alluded to, and which it is the main 
purpose of Mr, Day’s pamphlet to expose, is that of the 
“Prize System.” The attempt to stimulate enterprise by 
the award of prizes which are decided, not necessarily by 
the commercial value or intrinsic merits of the so-called 
improvements exhibited by the competitors, but an 
arbitrary empirical standard of excellence, which has 
frequently but little reference to practical utility, is not 
only useless for good, but most pernicious and objection- 
able. One can easily understand that in the infancy of an 


be attempted, by holding out inducements to inventors and 
improvers, of a nature not strictly commercial, but an ex- 


of a new uncertaking, and in pushing it forward to a given 
point, becomes impolitic when that point is reached. The 





external inducements, in the shape of prizes and bounties, 





* “ Mechanical Science and the Prize System in Relation to Agriculture,” 
” 


By William Day, Author of ‘* How to Stop, and When to Stop. 


art some fostering and encouragement may with advantage | 


pedient which may be serviceable in aiding the first efforts | 


and which cannot sustain itself by purely commercial 
returns, is pretty sure to be a vicious or unsafe one. 

In the case of the agricultural implement makers, the 
result has been to induce a spirit of restless and bootless 
innovation, which has for its object merely to secure the 
prizes. With some the love of fame or notoriety is even 
stronger than the love of gain, and to obtain the object of 
their desires they are ever on the alert to discover some 
other and newer, though perhaps less simple, means of doing 
what others are content to do by ordinary and established 
methods. 

With those who look upon the celebrity attending the 
award of a first prize at these competitions as a means of 
extending the sale of the articles they manufacture, and 
who do not regard fame in any other light than as a means 
toanend, there has been engendered a system of double 
dealing, adapted to the necessities of their position, as in- 
fluenced, on the one hand, by the decisions of the judges at 
the Agricultural Exhibition, aud on the other by the prac- 
tical requirements of their customers. 

This state of things is commented on by the judges 
appointed at the Gloucester meeting, in 1853, in the fol- 
lowing extract from their Report on the Trial of Steam 
Engines :— 

“As we have before stated, in making the foregoing awards, we 
felt that the objects of the society were not secured, viz., to obtain 
engines composed of the least possible number of working parts suf- 
ficient to produce the best practical results as to power and economy, 
both in consumption of fuel and repairs. 

“As such engines are intended to be placed in the hands of those 
who hitherto have had little or no experience, either in their manage- 
ment or repairs, it must be of the utmost importance that they should 
require as little attention as possible. We find that manufacturers 
have given their whole attention to one point only, viz., a ow con- 
sumption of fuel, which has evidently been encouraged by the principle 
upon which the tests have been applied and the prizes awarded. his has 
introduced great complexity of parts, and entirely set aside the main 
objects required ; that is, simplicity and utility. This is freely admitted 
by the manufacturers themselves; and in some cases, two classes of 
engines were exhibited, viz, the racer, to compete for the Society's 
prize, and the working or commercial engine.” 

None have more reason to complain of the prize system 
than the manufacturers themselves. It keeps them in a 
constant fret—they are obliged, very frequently, to pander 
toa restless desire for something new to make alterations 
on their instruments, from the necessities which that desire 
brings in its train, rather than from the perception of any 
advantage to be gained by the change. The impetus of 
mind, as well as matter, is weakened by every deflecting 
force. Hence our mental powers operate with their utmost 
strength when acting in their natural direction. Caprice 
and perverseness will sometimes obtain for their possessor 
a brief admiration, as there will always be men interested 
in applauding even the obliquities of genius, and who are 
happy to be countenanced by such high authority as that 
which is supposed to preside at the dispensation of medals 
and other rewards at the agricultural exhibitions. An 
exhibitor who has obtained a prize cannot rest there, he 
must alter even at the risk of deteriorating it, in order to 
produce something new, if he wish to retain his position in 
the prize list. 

It is obvious that such a system must prove very expen- 
sive and troublesome to the manufacturers of agricultural 
machinery and also to the farmer, who directly or indi- 
rectly has to pay for these needless complications and altera- 
tions in the price which he is called upon to disburse for 
the ordinary working implements of his farm, 

The remedy proposed by Mr. Day for these abuses of the 
competitive prize system, is, in the first place, to classify 
the several functions and requirements of every machine, so 
as to afford an opportunity of cach particular quality being 
separately tested, and thus of each machine taking rank 
exactly in the order of merit to which it is fairly entitled, 
At present, a machine which excels in some particular 
waey which is selected by the jurors as the test of gene- 
ral excellence, carries off the prize for what is generally 
understood as excellence in every quality. 

The system of money prizes is also, in our author’s opin- 
ion, objectionable, and ought to be done away with, on the 
ground that the trade value of a real improvement far 
outweighs any amount likely to be given in immediate 
cash, or, indeed, an honour that ean be conferred by mere 
prizes. The farmers will be sure to reward amply by their 
purchases the meritorious producer of any approved im- 
plement. All kinds and degrees of merit, as well as all 
grades of exhibitions, would thus stand on equal grounds, 
and be judged alone by their deserts. 


THE WEAR OF THE SYSTEM BY RAILWAY TRAVELLING. 
Now that all the world travel by railways, it is a cireum- 
stance of world-wide interest to determine what influence 
railway travelling exerts upon the health of the community, 
and more particularly sinee a suspicion has arisen that the 
great rate at which an express train runs produces an effect 
upon the mind and brain. This latter question must be of 
difficult solution, for, whilst the health of the body may be 
readily inquired into, the diseases of the mind are hidden 
in much darkness; but it is important that such a sus- 
picion as that now mentioned should not be entertained 
without very strong presumptions in its favour, as well as 
that the grounds on which it rests should be inquired into. 

A paper has recently been read before the Royal Society, 
containing the results of some remarkable investigations 
made by Dr. Edward Smith, one of the physicians attached 
| to the Hospital for Consumption and Diseases of the Chest, 
| at Brompton, by which weare enabled to form a rational con- 
| clusion as to these influences upon the body. The plan 
| adopted was todetermine the effect of railway travelling upon 
| the respiration and pulsation, on the principle that the wear 
of the system will be in proportion to the activity of those 

functions. Dr. Smith, therefore, travelled repeatedly in each 
| of the threeclasses of railway carriages, and upon the engine, 
and at various rates of speed, and the influence on the quan- 
tity of air breathed was ascertained by the use of an instru- 
ment adapted by the author, and called a spirometer. The 
| greater part of the experiments were made upon the broad 
| gauge, but some were prosecuted on the narrow gauge. 
| The results of seventy-three series of experiments, went to 
' show that the greatest wear of the system occurred whilst 
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sitting upon the engine; then, within the third, second, 
and first classes of carriages in their order, but the diffe- 
rence between the effects of the engine and the third 
class carriage was very small. The precise average 
increase of air inspired was about 250 cubie inches 
per minute on the engine and in the third class, 200 cubic 
inches in the second class, and 150 cubic inches in the first 
class ; but, on many occasions, the quantity of air breathed 
in a first class carriage was scarcely more than would have 
been breathed when sitting quietly at home rocking in an 
easy chair. Upon the whole, the wear of system may be 
better understood by stating that five hours of railway 
travelling in a first class carriage are equal to six hours 
quietly sitting at home; in a second class, equal to seven 
hours ; and in third class, or upon the engine, to eight hours. 
As compared with the old coach travelling it is lessened 
for the same time, and vastly lessened, taking distance for 
distance, for the author ascertained that travelling in or 
upon an omnibus, moving at eight miles per hour, over 
London streets, caused the wear to be equal to a third class 
carriage. The traveller may now be carried in an express 
train fifty miles in an hour, when he would formerly have 
required five hours continuance of a greater degree of wear 
of system upon the fastest stage coaches. 

In reference to the speed of the train, Dr. Smith found that 
the greatest wear was not with the greatest speed of fifty-five 
miles per hour, but ata rate of from thirty to forty miles 
per hour. The effect varied much at the same speed in 
different carriages of the same class; but there was the 
greatest constancy in the first-class and the least upon the 
engine. The general expression of the results of the 
inquiry was, that the quantity of air breathed was as the 
oscillation of the body and not at the speed, except so far 
as that speed and inequality of road tended to induce 
greater oscillation. 

It was rendered very evident that travelling in our days 
with good roads, well-built spring carriages, and increased 
speed, is very far less an exercise than it was in the 
days of our forefathers, and, consequently, is far less hurtful 
to the ill-fed and the feeble, who have neither excess of 
material in the system to be consumed, nor firmness of 
system to endure jolting. It was also proved that of 
all modes of travelling none are s> inexpensive to the sys- 
tem, or so fitted to the necessities of invalids, as that of our 
first-class railway carriages, and that travelling in private 
carriages on the common roads hour for hour, and distance 
for distance, induces far greater amount of wear. 

This is a very cheering result as showing that one of the 
greatest improvements of the age is tending not only to 
the comfort but to the health of the community, at least 
so far as regards the body. 

There is also another advantage in reference to health 
which the author pointed out—viz., the lessened necessity 
for the use ‘of spirituous liquors whilst travelling. In 
former days the greater increase of respiration not only 
gave a natural desire for an increased quantity of food, but 
also of alcoholi¢e liquors—as becr and spirits—which lessen 
respiration ; and hence, in addition to other reasons, more 
spirituous liquors were then consumed by each traveller 
than is the practice now. 


STEAM CULTURE IMPLEMENTS. 


THE interest taken in the preparatory trials of steam culti- 
vators, now being made in various places, continues to in- 
crease as we approach the Salisbury meeting of the Royal 
Agricultural Society. The various reports of successful 
field experiments, and the confident enthusiasm with which 
those experiments are being conducted in the presence of 
thousands of agriculturists, prove that the farmer's trusty 
old friend Eguus Caballus has: been weighed in the 
balance and found wanting, both in ploughing and 
carting. Much has been said and written about the 
‘*steam plough,” but the real question at issue is “the 
steam horse,” or the supplanting of horse power by steam 
power in working the various implements and machinery 
of the farm. 

To have deferred the solution of so important a question 
as that of superseding horse power by steam for all agri- 
cultural purposes to a single experiment at Salisbury, 
without any preliminary investigation, would obviously 
have been highly injudicious, as a satisfactory award could 
hardly be expected from a trial in itself of so exceptional 
a character as the one referred to must of necessity be. In 
judging of the merits of other field implements the stewards 
and judges can bring a varied and lengthened experience 
to bear upon the subject, which enables them to com- 
prehend clearly the various questions involved, to enter 
upon the investigation of details with confidence, and to 
pronounce an award accordingly. If a doubt is raised by 
an opponent as to the working of the implement in soil of 
a different quality—in fields of a different inclination, and 
in a different state of humidity, they can at once appeal to 
similar implements in similar cases, and thas silence oppo- 
sition effectually and satisfactorily ; but if they have never 
seen the steam cultivator, whose merits they are investigat- 
ing, in operation on any other kind of soil than that 
on which it is being tried at the time, they cannot bring 
experience to their assistance, and hence the accuracy of 
their award is dependent upon a mere knowledge of mecha- 
nical science, and of the application of that science to prac- 
tice under a variety of circumstances so multifarious as 
almost to exclude the hope of their judgment giving satis- 
faction, especially to a large class of practical farmers who 
indiscriminately ignore everything save experience in their 
own fields. In proof of this we need not go further than 
Chelmsford last year, where the public saw that the judges 
and consulting engineer of the socicty were not in a posi- 
tion, ‘from experiments, to pronounce a satisfactory award ; 
hence the appeal to the subsequent trial which took place 
at Boxted Lodge, and the withholding the prize alto- 
gether. 

And besides this untoward position in which the judges 
were last year placed, the several candidates themselves did 
not enter the field in a manner to satisfy practical farmers 
that they were sufficiently prepared there and then to solve 
satisfactorily so important a proposition as that of steam 





culture. A single experiment is not enough to satisfy agri- 
culturists when so much is involved, and so mach is at stake. 
Most of them who are guided by practice, and successful prac- 
tice only—as the vast majority are—require to see a varied 
course of experiments performed on different qualities of soils 
—experiments on each kind of soil extending over a period 
of time sufficiently long to afford them an enpertonty of 
examining details, and of comparing trials with each other, 
before they can come to conclusions. The eagerness with 
which they are just now embracing every opportunity of 
examining experiments prove that they are in earnest, and 
only require to be in possession of the facts they are in 
search of—the most prominent of which is expense—when, 
if such facts are found satisfactory, their support to the 
subject with all the influence and means at their command 
may be safely relied upon. 

A single experiment being thus insufficient, prelimi- 
nary trials ought to be instituted by the society, so as 
to afford its judges and consulting engineer an opportunity 
of investigating officially the merits of the different culti- 
vators entered for Salisbury, and to make themselves ac- 
quainted with the details of their operation at different 
kinds of work, such as ploughing, 
harrowing, sowing, rolling, carting, &c. &c. In short, the 
subject is of such a magnitude that it will be found no very 
easy matter to comprehend it properly. Hitherto a common 
error has been to limit the application of steam to too 
narrow a circle, the belief being that horses or oxen would 
be required for certain purposes, but those best acquainted 
with the triumphs of that power now begin to see that 
horses may be entirely superseded for all agricultural pur- 
poses if land is properly subdivided, and the whole details 
of husbandry judiciously organised. The greatest discrimi- 
nation, therefore, will be found necessary to avoid giving, 
on the one hand, prizes to things which, although they may 
make better work than their rivals, are yet so exceptional 
in character that in a few years they may even not be used 
at all on the majority of farms; and to avoid withholding, 
on the other hand, prizes from things which, although de- 
fective in some of their details, may nevertheless contain 
the fundamental principles of what may ultimately be the 
general system of applying steam to all agricultural pur- 
poses. 

In further illustration of the proposition contained in the 
last paragraph we may observe that, in awarding a prize 
for a plough worked by horses, the judges confine them- 
selves to the implement, the draught required to pull it, 
and to the quality of the work done—and the quality of 
the work gencrally solves the question. ‘They pay no 
attention to the best horse, prizes for the best work-horses 
being awarded in a different department of the show ; and 
very little to the harness, harnessing, and mode of yoking 
the team to the plough; but in steam culture both depart- 
ments of the show yard are conjoined, as it were, the prize 
for the best steam plough embracing the steam engine, 
tackle, implement, and mode of yoking the engine to the 
various implements and machinery. Such being the case, 
nothing would be more injudicious than to give the prize 
for the best work done without regard to the more impor- 
tant mechanical considerations involved, for bad work may 
be the result of bad management on the part of those who 
superintend the steam plough and not of the steam plough 
itself, as the best ploughing is generally the result of the 
best ploughmen when ploughing with horses. 

The best mode of applying steam to agricultural purposes 
generally is obviously the grand question which the Royal 
Agricultural Society has to solve at its July mecting, and 
in the solution of this most comprehensive question all the 
above considerations require mature investigation by its 
judges and engineer, which is more than they can well give 
during the trials at Salisbary, especially the engineer, who 
will have to superintend all the other trials. Preliminary 
experiments of a strictly private character are required 
where the different steam cultivators could be tested on 
different kinds of soil from that at Salisbury—where dyna- 
mometers for steam traction could be tested, so that no dis- 
appointment should be experienced at Salisbury as was the 
ease at Chelmsford last year—where the different traction 
engines could be tried in hilly land to prove at what in- 
clination they could work with profit, and also the breadth 
of head-lands and width of land they require to turn in 
—where the question of the limit to the length of rope in 
rope traction could be settled with many similar questions, 
all of which ought to be solved prior to the Wiltshire meet- 
ing. Reports of such experiments could be kept private, 
and if published in the Society's journal along with the 
Salisbury report would prove invaluable information to its 
readers—information very much required at present by 
them and the scientific world generally. 


DISPOSAL OF OUR CONVICTS, ETC. 

Our convict system again engages attention. We are 
annually maintaining in our prisons upwards of 24,000 
criminals! and the opinion is gaining ground that this un- 
fortunate class ought to support themselves, and that our 
immense colonial empire is the only field where profitable 
employment could be regularly supplied to those convicts fit 
for merging into colonial society. And besides this dark 
catalogue, we have a juvenile class of vagrants and offen- 
ders being trained to keep the breed alive!—a class at 
least equal in number to those convicted of crime! The 
reformation of both these classes engages at present the 
attention of the Legislature as well as that of the general 
public ; educational and industrial reformatories at home 
being proposed for the latter class, and for the former partly a 
self-supporting system of reformation in our colonies, where 
convicts would have an opportunity of rising above their 
penal degradation, and of becoming independent colonists 
at the expiry of their penal servitude ; and partly convict 
establishments at home—the object of the one being to 
prevent crime, and the other to cure it. 

To keep down crime is certainly the first thing which 
ought to engage attention; and the most effective means 
for this purpose are—education, remunerative employment, 
and exemplary socicty. 

, Generally speaking, crime is inversely to the informa- 
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tion of criminals, Were a more scientific education, there- 
fore, given to the mass of the people, and more attention 
paid to cultivating a taste for reading scientific periodicals 
and works of utility, and less encouragement given to the 
reading of publications containing little but morbid tragedy 
and the like, a still greater decrease of crime would be 
observed. Much of the cheap periodical literature of 
the day, instead of promoting a retined taste fosters in the 
human breast all the bad passions which flesh is heir to, 
not only checking the development of the faculties of the 
mind, but reducing them nearer and nearer to the type of 
the savage! : 

To show the actual state of education among criminals, 
we quote from McCulloch’s account of the British Em- 
pire the statistics of crime and education in England and 
Wales, thus :— 


Males. Females. 
Neither read nor write ... ... .. 5,698 ... 1,740 
Read and write imperfectly Ul a= 2,964 
Read and write wil oe tte + 2-2 178 
Superior education ...00 2.0 wee ase > Ee 8 
Instruction not ascertained ... ... 8. uk:'mn 77 


More scientific and remunerating employment is ver 
much wanted for a large number of our population, The 
labour of many is not only in value below what is requi- 
site to support them properly, but rude in character, dirty, 
and enslaving; and so long as there is a redundancy of 
labourers—thousands being glad to do anything for bread— 
the task of elevating them in society will be difficult. At 
the same time much might be done in many cases by im- 
proved machinery, and a more scientific and economical 
arrangement of things. But the rapid growth of our popu- 
lation, and the limited area of the field they have to 
work upon, render a thorough reformation impossible 
without an improved system of colonisation: for were we 
to increase the comforts of the masses, we should reduce 
the tide of emigration; while, on the contrary, if we 
could swell the tide of emigration, and inerease the use of 
machinery, we should reduce the pressure at home and the 
struggle now experienced for a scanty subsistence by 
many a half-clad, half-fed family, whose cmbarrassments 
drive them to shifts for bread which otherwise they would 
be ashamed to have recourse to. And besides the disposal 
of our present surplus population, the fact must not be 
overlooked, that by improving the circumstances of the 
people we should also increase that surplus and the de- 
mand for greater facilities for emigration. 

More exemplary society among the masses of the people 
can hardly be expected so long as ignorance and adversity 
prevail amongst them to the extent they now do, and so 
long as some 20,000 convicts are annually liberated among 
them in their unfortunate condition. Upwards of three- 
fourths of this number being under the age of thirty, we 
may take the average period of life for the whole, after 
liberation, at twenty years, which will give a total of 
400,000 liberated convicts living in England and Wales 
as a breeding stock! besides 200,000 more for Ireland and 
Scotland, making a total of 600,000!!_ No doubt many are 
committed oftener than once—a fact which would reduce 
the number—still the breeding stock must be fearfully 
large, exercising a most demoralising influence upon 
society. Now, if a greater tide of emigration is necessary 
to better the pecuniary condition of the people, aud more 
remuncrating employment necessary to produce the means 
for acquiring a more scientific education—and both im- 


| proved education and pecuniary circumstances are ne- 


cessary to raise the morality of the people — how 
much more necessary is the reduction of the number 
of this breeding stock by a healthy system of colonisation, 
in order to improve the moral tone of society generally. 
Emigration is thus not only necessary for the vast majority 
of convicts, to enable them to clevate themselves above 
those demoralising influences which have been the cause 
of their fall, but it is also necessary for the welfare of the 
society they leave behind. No doubt compulsory emigration 
or transportation would be considered by not a few a hard- 
ship at variance with that degree of political freedom which 
British subjects ought always to enjoy, while, in many 
cases, it would even be unjust and impolitic. But in all 
those cases where the convict with his family, if he had 
one, was to be a gainer in every sense of the word, hard- 
ship would cease to exist; and when the fact is considered 
that transportation to the vast majority of convicts would 
only be their removal from what to them is a bad part of 
the British empire to what is a good part, the political 
grievance also ceases to exist. ‘The truth is, trausporta- 
tion would be a blessing to them and to the mother country 
and her colonies, if a proper system were organised, 
Thousands would consider emigration on the same terms a 
“ God-send,” and why should not convicts do the same? 
No doubt there would be a difference between the two cases, 
but it only amounts to this, that the latter would have to 
serve as convicts for a period, until they became reformed 
persons fit for merging into colonial society, whereas the 
others would be free on their arrival in a colony. 

Our subject thus resolves itself into the following propo- 
sitions :—(1) Grant a free passage to certain colonies to 
those members of society who are struggling with the 
world—those from whom the majority of our convicts are 
taken. If possible, get a man to a colony before he is con- 
victed of crime rather than after he is so, as that would 
enable him to start the world afresh without the stigma 
which always belongs to a convict. Police and poor-iaw 
guardians could do much in the carrying of this pro- 
position into practice, with a little wholesome advice 
occasionally from magistrates. (2) Remove a certain class 
of convicts to our West India colonies, including Guiana 
and Honduras. Our colonists of this quarter are anxious 
to have the privilege of free slavery, i.¢., to procure 
African negroes and coolies on the best terms—worse cha- 
racters certainly than the conyicts we propose sendin, 
them, and therefore they could not object to the proposi- 
tion, but the contrary. (3) Remove the worst class of 
convicts to some island as a penal settlement, where they 
would not intermingle with society. (4) Either employ our 
war-steamers and transports for free emigration, or else 
construct a proper fleet for the express purpose of free 
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emigration. (5) Enter into arrangements with colonial 
governments for supplying employment on railroads, cotton 
and sugar estates, &c., on the task-work principle for all 
emigrants thus sent out in such a manner as to regulate the 
supply and demand of the labour market; and, (6), give 
more encouragement at home to machine labour, scientific 
education, the reading of scientific works, and the elevation 
of the lower orders of society, socially, morally, and reli- 


giously, 
. REVIEW. 
Metropolitan Communications and Thames Bridges. By EDwarp 
y Hatt, F.S.A. 
Tus is a reprint from the “Companion to the British 
Almanac for i857,” and is chiefly devoted to a defence of 
Mr. Page’s plans for the new fokies at Westminster. 
There is nothing very novel or interesting in Mr. Hall's 
ideas concerning the present requirements of the London 
street communications, nor does he propose any new method 
of improving them, a suggesting that the Thames 
itself as a highway might be turned to better account by 
improving the present landing places and piers for the river 
steamers. He appears to rather under-estimate the advan- 
tages which could be derived from the laying down of 
tramways or rails at the sides of the streets, and advocates 
the extension of the railway system either above or below 
the street level. We should hardly have anticipated, from the 
exordium with which Mr. Hall commences his essav on the 
subject, that he would have so completely overlock d the 
necessity for immediate, even if incomplete relief, from 
the present crowded state of our thoroughfares, as to re- 
commend a remedy which necessarily involves great expense 
and delay in its application, while so simple an expedient 
asa tramway might, at a trifling outlay and with little 
derangement of the ordinary traffic, be put into immediate 
execution. ‘lo quote his own words, “ Whilst principles of 
action are under debate, the necessity for action grows by a 
geometrical progression, so that there is danger that after 
any future conclusion the data themselves may have been 
swamped under an accumulation of conditions and require- 
ments.” ‘The necessity for prompt action is eminent indeed, 
but the heavy inert mass of public opinion and public in- 
terest is hard to move. ‘There is perhaps nothing which 
affords a better illustration of the difference between the 
= vitality and defensive instinct of individual life,and the 
ull helplessness of the aggregate combination tvyhich forms 
the public interest, as that presented by the spectacle not 
unfrequently to be met with in our most important 
thoroughfares of some hundreds of vehicles containing 
individuals of all grades of life, patiently waiting the con- 
venience of some loitering coal wagoner or dustman who 
chooses to regulate the pace of all who follow him, Tread 
on the toes of a cockney, or jostle him as you pass, and you 
will quickly ascertain the limits of individual forbearance. 
But hire a heavy coal wagon and post yourself somewhere 
in Cheapside or Ludgate-hill and you may bully the 
patience and endurance of the public to an extent which it 
would be very dangerous to attempt practising upon any 
single individual out of the number of those whom it 
— quite safe to annoy when forming one of a multi- 
tude of others similarly situated. 

The immense amount of valuable property affected by the 
formation of new streets, and the numerous vested interests 
which are one way or another connected with the existing 
arrangements, render any improvement in the metropolitan 
thoroughfares slow and uncertain of accomplishment. The 
evils complained of are great, but a system of government 
which would allow of their summary rectification without 

to the interests more immediately affected would be 
an inealeulably greater evil than any which can possibly 
arise from our medieval system of thoroughfares. If new 
streets could only be laid out in London as they were said 
to have been formed by the Dictator of Paraguay, who 
planted cannon in the central square of a certain city, and, 
pointing them in the required direction, battered down all 
the intervening private houses whieh stood in the way, 
then we cannot be too thankful that we are spared the 
improvement. 

Mr. Hall describes in a general way the various methods 
used for forming the foundations of piers under water, and 
gives a popular description of the details of Mr. Page's plan 
of forming a foundation for the piers of the Westminster- 
bridge without having recourse to caissons or coffer dams. 

The essay, as a whole, is a well-written digest of the pro- 
ceedings connected with the Westminster-bridge ; and as 
such, may be regarded as a useful remembrancer of the 
general bearing of that eventful undertaking. 
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Grants of Provisional Protection for Six Months. 

1086, Prrer Armand le Comte de Fontarnemorkav, Rue de |'Echiquier, 
Paris, ‘‘ An improved truck apparatus for moving and transporting stones 
and other heavy bodies.”—A communication,—Petition recorded 16th 
April, 1857. 

1108. CHARLES Benyamin Normand, Havre, France, “ Improvements in 
generating motive power by the employment of heated air, steam, and 
gases.” — Hetition recorded 18th April, 1357. 

1164, Marrukw Suitn, Heywood, Lancashire, “ Certain improvements in 
looms for weaving.” 

1166. Steruen Tonks, Jossru Bregpen and WILLIAM BRBEDEN, Birmingham, 
“ A new or improved gas burner.”—A communication. 

1168. Epmunp Winpver Otway, West Bromwich, Staffordshire, “ Improved 
apparatus employed in descending and ascending pits or shafts, and 
raising minerals and other bodies therefrom.” 

1170. Tuomas Mann, Aldbrough, near Boroughbricge, Yorkshire, improve- 
ments in horse powers.” 

1172, Wittiam Epwarp Newton, Chancery-lane, London ‘“ The application 
of certain substances not hitherto used tor food, as a source of nutrition 
and support to the respiratory organs of animals.”- A communication 
from Henry Wright Adams, Brooklyn, New York, United States. 

1174. Wittram Cory, junior, Gordon-place, Gordon-square, London, “ An 
improvement in the manufacture of coke.” 

1176. Witutam Pickstonr, Radcliffe Bridge, near Manchester, Animprove- 


1192. Wiuson Acer, Rohrsburg, Pennsylvania, United States, “‘An im- 
proved mode of hulling and cleaning rice.” 

1194, Kennetu LeitH SUTHERLAND, Junior United Service Club, “An im- 
proved safety candle Jantern.” 

1196. Denis Grunpy, Tyldesley, Lancashire, “‘ Improvements in the manu- 
facture of boots, shoes, and clogs.” 

1198. Jom Ramspottom, Accrington, and Joun BalLey, Salford, Lancashire, 
“Improvements in regulating the flow and pressure of liquids and fluids.” 
— Petitions recorded 28th April, 1857. 

1202. caseeme Pascal, Norwood, Surrey, ‘‘ Improvements in tile-making 
machinery.” 

. ANDREW PEDDIE How, Mark-lane, London, ‘‘An improved cork 
holder for bottles and other vessels.” 

1206. AIMABLE ANTOINETTE Reve.-Busquet, Rue de |’Echiquier, Paris, 
“ Certain improvements in certain artificial flowers.” 

1208. JoserH MLEY, CuRisTOPHER Hopson, and WILLIAM FIELDEN, 
Rochdale, L ire, ‘Imp ts in mules for spinning.” 

1210. Joszru Henry Jouxson, Lincoln’s-inn-fields, Loudon, ‘ Improve- 
ments in apparatus for distilling, applicable also to the extraction of oils, 
colouring matters, and essences, and to the pnrification of gums."—A 
communication from Poe Edouard Lemettais and Michel Bonicre, junior, 
Rouen, France.—Petitions recorded 29th April, 1857. 

1212. Frepgrick Watton, Haughton Dale Mills, near Manchester, “ Im- 
provements in the manufacture of wire cards for metallic brushes, and for 
carding fibrous substances, and in the machinery employed therein.” 

1214. Lucius Henry Spooner, Munlochy, Ross, ‘ A new or improved manu- 
facture of paper and paper pulp.” 

1216. Tuomas BaLtpwix, Bury, Lancashire, ‘‘ Improvements in indicators 
for registering pressure.” 

1218. SamueL Moxtmer, Halifax, Yorkshire, ‘‘ Improvements in ‘screw 
gill-boxes’ used in the preparation of wool and other fibrous substances.” 

1220. Cartes CAMMELL, Sheffield, Yorkshire, ‘‘ Improvements in the 
manufacture of axles or axle-trees for railway carriages, and shafts for 
various purposes.” 

1222, Tuomas Freperick HALz, Bristol, ‘‘ An improved tap or cock.” 

1226. James ANDERSON, Glasgow, ‘‘ Improvements in the treatment, appli- 
cation, aud use of maize or Indian vorn.”—/ctitions recorded 30th April, 
1857. 

1253, Tuomas Bresy MoseLey, Upper Charlotte-street, Fitzroy-square, 
London, ‘ An improved pneumatic holder, adapted for photographic and 
other purposes.” 

1255. WILLIAM EpwarD WILEY, Great Hampton-street, Birmingham, ‘ Im- 
provements in ever-pointed pencils.” 

1257. SpENDLOVE Desnorouon, Noble-street, London, “ An improvement in 
the manufacture of the seal flaps of envelopes and letter paper.” 

1259. Gronce Travis, Mercaston, Derby, ‘*‘ Improvements in apparatus 
used in the manufacture of cheese.” 

1261. ARCHIBALD TURNER, Leicester, ‘‘ Improvements in the manufacture 
of elastic fabrics, and for the application of such fabrics to the manufac- 
ture of boots and shoes.” 

1263. Bexnetr Jouns Heywoop, Leicester-square, London, “‘ An improved 
construction of self-closing valve, and means for rendering the same ap- 
plicable for supplying or discharging air, water, and other fluids.”— 
Petitions recorded Ath way, 1857. 

1265. Joun Tatsor Pitman, Gracechurch-street, London, ‘Au improve- 
ment in the construction of curry combs,”—A communication. 

1267. Thomas Keppy, Birmingham, ‘New or improved machinery for 
cutting sugar and other substances.” 

1269. WiLLiaM Bonp Paut, Langport, Somersetshire, “Improvements in 
signalling upon railways,” 

1271. Joun EastERBROOK and Ropert Francis Devry, Sheffield, Yorkshire, 
“Improvements in machinery or tools for drilling and boring.” 

1273. Levi Bisseit, New York, United States, “ Improvements in trucks 
for locomotive engines.”— Petitions recorded 5th May, 1857. 

1275. Groner Kennepy GeyveLinx, Lothbury, London, “ Making oscillating 
spring laths for beds, couches, and other purposes.” 

1277. WituiaM Hoop, Edgbaston, Warwickshire, ‘* An improved charcoal 
filter for rectifying and cleansing spirits, and which is also applicable for 
filtering water and other fluids.” 

1279. AxrHun Kixver, Worcester, ‘‘ Improvements in cutting irregular 
forms, and in the machinery or apparatus employed therein or connected 
therewith.” 

1281. MaTTHEW SEMPLE, Stonehouse, Plymouth, Devonshire, “An im- 
proved pipe tube or stem.” —Petitions recorded 6th Muy, 1367. 

1287. Ernst Zixeuer, Heilbronn, Wurtemburg, ‘A substitute for animal 
charcoal, applicable also as a colouring matter. 

1289. CuaRLeEs WitLiAM Ramig, Camberwell, Surrey, “ Improvements in 
the mode of attaching knobs to spindles.” 

1201. Duncan Moxrison, Bordesley Works, Birmingham, “ A new or im- 
proved manufacture of rollers or cylinders for printing fabrics.” 

1295. Joun Srenuousk, Upper Barnsbury-street, Islington, “‘ Improvements 
in the manufacture of various kinds of glue or gelatine,” 

1297. George Brook Price, Bedford, “‘ Improvements in apparatus for 
affixing stamps and labels to letters and dgcuments.” 

1209. James HeporLy, Westbourne-street, Eaton-square, London, ‘ Im- 
provements in lamps for railway carriages,”—etitions recorded Tth May, 
1857. 

1303. CuaRLes Epwarp Darpsy, Brymbo Iron Works, near Wrexham, “ Im- 
provements in collecting the inflammable gases generated in blast fur- 
naces.”—Petition recorded Sth May, 1857. 


Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 

1357. Gzoroe Woopwarp Morse, Louisiana, United States, ‘‘ An improved 
breech-loading fire-arm.”— Deposited and recorded 13th May, 1857. 

1400. CHARLES Freperic VasseKot, Essex-street, Strand, London, “‘A 
typographical numbering apf mm A ication from Auguste 
Trouillet, Rue des L lidres, Paris. ded 19th May, 
1857. 
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Patents on which the Stamp Duty of £50 has been Paid, 
1115, Cyartes Bagiow, Chancery-lane, London.—A communication,— 
Dated 18th May, 1854, 
1130. Joun Crosstey, Newton Moor, near Hyde, Cheshire, and WiLLiAM 
Cross.ey, Failsworth, Lancashire.—Dated 22ud May, 1854. 
1149. Josep Kuczynsxt, Rue de Rivoli, Paris.- Dated 23rd May, 1854. 
1160, Tuomas BaLL, Nottingham.—Dated 24th May, 1854. 
1337. Joskru OLiver, Wapping, London,—Dated 19th June, 1854. 





Erratum. 


1158. For ‘‘ John Cormes” read “ John Cornes.” 


Notices to Proceed. 
108. Davin CueeTuay, Rochdale, L hire, ‘ Imp in app 
applicable to steam and other boilers.”—Petition recorded 13th January, 
5 








1857. 
125. Tuomas Frepenick HENLEY, Bromley, Middlesex, ‘‘ Improvements in 
e pre; jon or fi of certain beverages or liquors of the 
— and character of home made wines, and in the means of obtaining 
the same.” 

129. Grorox Bepson, Manchester, “Improvements in coating and insulat- 
ing wire.” etitious recorded 15th January, 1857. 

139. CuakLES FREDERIC VassERot, Essex-street, Strand, London, *‘ An 
improved paint.”~ A communication from Louis Kaercher and Frangois 
Perrin, Marseilles, France,— Petition recorded 17th January, 1857. 

158. Jouy Burp, Chances Fire Brick Works, near Dudley, ** Improvements 
in the manufacture of articles suitable to be used as window heads and 
sills, lintels Lond other similar parts of buildings.”"—/etitwn recorded 19th 
January, 1857. 

169. Witi1am Henry Bartow, Derby, and Heyry Woopnovse, Parliament- 
street, Loudon, “Improvements in the permanent way of railways.”— 
Petition recorded 20th January, 1857. 

197, Rorert Jomystonx, Cambridge-place, Agar Town, St. Pancras, *‘Im- 
provements in the manufacture of firewood for lighting fires.” 

198, WILLIAM Roperts, Millwall, ‘‘ Improvements in arranging ships and 
other similar pumps.” 

200. James GaRTH, MaksHaLL, Leeds, Yorkshire, “ Improvements in pre- 
paring flax, hemp, china grass, and other vegetable fibrous substances.” 
— Petitions recorded Bad January, 1857. 

209. Joun Fouuiorr PowkuL, Albion-place, Hyde-park, London, ‘‘ Improve- 
ments in reverberatory and other furnaces.”—/etdion recorded 231d 
January, 1857. 

214. Patrick H¥sry Suarkey, Liverpool, “ Improvements in the construc- 
tion of scale beams or balances.”— Petition recorded 24th January. 1857, 
245. CHARLES WuowWELL, Two Brooks, Tottington, Lancashire, ‘* lmprove- 
ments in machinery for stretching, drying, and finishing woven fabrics.” 

— Petition recorded 2th January, 1857. 

263, GEORGE SAMPSON and JOSEPH Sampson, Gordon-street, Bradford, and 
E.iau Lepoer, Lofthouse, near Wakefield, Yorkshire, ‘‘ lamprovements 
in apparatus for effecting the folding or rigging of woven fabrics.”— 
Petition recorded 29th Jauvary, 1857. P 

326. ALYRED VINCENT eet ea Dc! Berge Loudon, “An improvement 
in 


'y for polishing flat surfaces of glass and other substances.”— 








ment in preparing or manufacturing dyeing matter, pe y apy 
to cotton and other vegetable fibres, and useful when dyeing and print- 
ing other fibres and fabrics,”"—A communication. 

1178. Avevstus Piecotr OLDERSHAW, Doctors’ Commons, London, ‘An 
imy ment in apparatus for skidding the wheels of carriages.” —Peti- 
tions recorded 25th April, 1857. 

1190. Hewricn Hocustarrrsr, Darmstadt, ‘‘ Improvements in the manu- 
facture of matches.” 








A communication.— Petition recorded 4th February, 1857. 

424. WinuiaM Ricuarpson, Ranelagh-grove, Pimlico, London, ‘ Improve- 
ments in the use of iron or any other metal, by itself, or in co! 
with other materials, for structural purposes.”—Jeition recorded Lith 
February, 1857. 

77. Tuomas Witttaw Davenport, Ormond-street, Birmingham, and 
Samuxu Cos, Wilton-street, Aston Manor, Warwickshire, ‘‘ A uew or 





improved method of manufacturing and oruamenting. articles in papier 
maché and charcoal.”—Petition recorded 18th pay 1857. 

534. Grorce Barnett, Aldersgate-street, London, ‘‘Improvements in 
fasteners for of ents.” — Petition recorded 23rd ruary, 1857. 
681. SamugL FAULENER, Manchester, “ Certain imp: in hinery 
or tus for ing cotton and other fibrous substances.”—Petition 

recorded 9th March, 1857. 

763. JoHN WILKES, Tuomas WILKES, and GILBERT WILKES, Birmingham, 
“A new or improved manufacture of rollers or cylinders for printing 
fabrics.” — Petition recorded 18th March, 1857. 

1054. BENJAMIN O’NEALE STRATFORD, Earl of Aldborough, Stratford Lodge, 
Wicklow, ‘‘Improvements in aeriai navigation, and in apparatus con- 
nected therewith, parts of which are applicable to locomotion generally.” 

1055. Ropert KNowLEs, Manchester, ‘‘ Certain improvements in 
or apparatus for winding yarn.”— Petitions recorded 14th April, 1857. 

1062. Ropert KNow.es, Manchester, ‘‘ Certain improvements in power 
looms for weaving.” — Petition recorded 15th April, 1857. : 

1118. WiLL1aM CricuTon, Manchester, and Peter Foxcrort, Pendleton, 
Lancashire, ‘* Imp! in inery or apparatus for preparing 
cotton, wool, or other fibrous substances to be spun.” —# ition recorded 
21st April, 1857, 

1129, James Hieatn and Joun Licutroot, Manchester, “ An improved com- 
pound, and improvements in the method of applying the same for the 
purpore of stiffening fibrous or textile materials, the same being applicable 
to the fixing of colouring matters or pigments.” 

1133. Joun Henry Jouxsox, Lincoln’s-inn-fields, London, “ Improvements 
4 sewing machines.”—A communication.— Petitions recorded 22ud April, 














57. 

1174. Witt1aM Cory, junior, Gordon-place, Gordon-square, London, ‘An 
improvement in the manufacture of coke.” 

1177. JosePH BELSHAW, Nottingham, “Improvements in manufacturing 
knit fabrics.”— /etitions recorded 25th April, 1857. 

1185. Joun Macintosu, Euston-place, Eusion-square, London, ‘‘ An im- 
provement in the manufacture of air beds, cushions, and other like 
inflated and fluid-tight apparatus or bags,”—/etition rccorded 27th April, 


1190. Heinrich Hocnstartrer, Darmstadt, ‘* Improvements in the manu- 
facture of matches.”—Petition recorded 28th April, 1857. 

1273. Levi BissELL, New York, United States, “ Improvements m trucks 
for locomotive engines.”—Petition recorded 5th Muy, 1857 

1277. WiLu1AM Hoop, Edgbaston, Warwickshire, ‘‘ An improved charcoal 
filter for rectifying and cleansing spirits, and which is also applicable for 
filtering water and other fluids.” ’ 

1279. AkTHUR KINDER, Worcester, ‘‘ Improvements in cutting irregular 
forms, and in the machinery or apparatus employed therein or counected, 
therewith. — Petition recorded 6th May, 1857. 

1295. JouN STENHOUSE, Upper Barnslury-street, Islington, ‘‘ Improvements 
in the manufacture of various kinds of glue or gelatine.” — Petition recorded 
7th May, 1857. 

1303. CuanLes Epwarp Darby, Brymbo Iron Works, near Wrexham, **Tm- 
provements in collecting the inflammable gases generated in blast fur- 
naces,”— Petition recorded 8th May, 1857. 





_ And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, withm twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. . 


List of Specifications published during the week ending 
22nd May, 1857. 

2311. Is. ; 2345, 4d. ; 2376, 10d. ; 2683, Bd..; 2387, Sd. ; 2894, 7d. 32896, 
3d.; 2308, 5d.; 2401, €d.; 2407, Gd,; 2608, Is. Sd.; 2411, 2s. Id; 
2413, Gd.; 2417, 5d.; 2419, 3d.; 2421, 7d, ; 2424, 3d; 2425, lld.; 
2428, 10d. ; 2429, 10d. ; 2430, 1s. 2d. ; 2432, 7d. ; 2434, Is, 5d. ; 2435, 3d.; 
2436, Od.; 2437, Gd. ; 2440, Od. 5 2445, 10d. ; 2446, 10d. ; 2447, 3d.; 2448, 
3d. ; 2449, 3d. ; 2450, 6d. ; 2452, Bd. + 2454, Sd. ; 2456, 7A. : 2459, 3d. ; 2400, 2A. ; 

> +3 2466, 6d. ; 2468, 1s. 9d : 2470, 10d. 3 2472, 
3d. ; 2473, 3d.; 2474, 1s. 4d. ; 2475, 3d. ; 2476, 1s. 4d. ; 2477, 7d. ; 2478, 3d. 5 
2481, 7d. ; 2482, 3d.; 2484, 3d. ; 2489, Gd. ; 2492, 5d. ; 2498, 3d. ; 2604, Gd. 5 
2507, 3d.; 2510, 3d.; 2526, 6d.; 2527, 3d.; 2529, 34.; 2530, 1s. 2d. 5” 
2539, 4d. 

* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-cflice order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office. 









ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLAss 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. ; 
2546. FREDERIC WuiTakeR, Canonbury-road, Lower-road, Islington, * Sup- 
plying water to steam boilers,”—Dated 29th October, 1856. 

In carrying out this invention a revolving plug is employed haying 
several recesses in its circumference, which revolves within a case in 
such manner that the water contained in the cistern or reservoir from 
which the water is supplied cannot pass to the boiler, excepting so far as. 
the water is received into and. carried round by the recesses of the — 
revolving plug. ‘The position of the plug is above the level of the water 
in the boiler, and a pipe passes from the apparatus inte the boiler, its 
end being open, and at the position where it is desired that the water 
should stand in the boiler, hence the water brought round by the recesses 
in the plug will only flow into the boiler when the steam passes up the 
supply pipe and fills the recesses in the plug as they come round; at 
other times the water will be carried round by.and. remain in the re- 
cesses of the plug. The plug reyolves on two. points or -axes,.one at 
each end of the plug, when vecessary provision is made to prevent epy 
scum on the surface of the water in the boiler. passing up the water 
supply pipe with the steam. . 

2550, Witiiam May, London, “Steam engine indivators,”“—A communica- 
tion — Dated 3Uth October, 1356. 

Instead of making the paper barrel of steam engine indicator, as at 
present. constructed, the patentee constructs and. arranges a. barrel 
which, for its rotary motion, is independant of the motion of any part of 
the engine; and he causes it to revolve for any given period of. time 
through regular intervals of space, by means of a chronometer spring 
fitted internally, and a gaverning ratched wheel, the paper being wound 
on to and unwound from the external surface thereof; thus, in addition 
to the pressure cylinder carrying the recording pencil or style, .he has 
another cylinder carrying the paper, which may either contain. the 
aforesaid sprig internally, or the paper may be carried on an indepen 
dent reel or cylinder, and wound off, or drawn off, by means of a spring 
barrel, in which case the indicating pencil may either mark. the paper 
or card whilst on or passing over or from the barrel, or whilst it is 
passing off one barrel on to another. By this means continuous dia 
grams tay be given exhibiting the pressure or variations in the pressure 
of steam, or amount of vacuum exerted during one or a series of strokes; 
and from the rotation or travel of the card or paper being independent 
of any connexion with a reciprocating part of am engine, it may be 
applied to oscillating as well as fixed cylinders, as also to locomotive and 
other quick working engines, and in many situations and under circum- 
stances in which the present instruments cannot be applied; and, more- ~ 
over, it produces more correct diagrams, which, by means of a properly 
graduated scale engraved on the edge of a suitable triangular instru- 
ment, may be read off easily, rapidly, and correctly. : 

2552. Henry Houcrort, Rue de }'Echiquier, Paris, ‘‘ Steam engine, 
applicable to agricultural operations.” — Dated 30th October, 1856, 

This invention relates to an improved construction of steam, engine 
specially adapted for the tillage of land, which engine is.propelled by 
means of a traction screw or propeller. By the addition of pulleys it 
may be employed for driving binery for facturing drainage 
pipes, for thrashing grain, and other agricultural purposes. In the 
engine the traction screw, which is placed in front, at a right. angle to 
the axis of the boiler, is composed of a cylinder haying one, two, or 
more threads formed upon it, or it may consist of a propeller formed of a 
single or double series of blades, placed at a suitable angle, and fixed to 
the axis, which works in bearings on the lower part of a vertical tele- ~ 
scopic tube or cylinder, which slides vertically up arid down as well as 
a motion round its axisin an outer case or cylinder firmly fixed to a 
Plate on the boiler. At the upper part of the telescopic cylinder is & 
steam cylinder and piston, the rod of which actuates, by a crank, the 
traction screw. On the top of the boiler is a moveable plate fixed to the 
telescopic cylinder. Upon this plate is firmly bolted, or otherwise 
secured a vertical steam cylinder formed with a steam chest and valve or 
stop cock. Above this cylinder, and on the same yertical, axis, isan 
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hydraulic cylinder containing water, which cylinder is supported by 
columns or other suitable means, and is also furnished with a valve or 
step cock, Im each cylinder is a piston, the two being connected 
together by one rod working steam-tight in the stuffing box of the 
cylinder. The piston rod made to project above the hydraulic cylinder 
is attached to a cross head, to the extremities of which is a connecting 
rod fastened to the end of a lever, the fulcrum of which rests on gsuit- 
able bearings. At the opposite end of each of the levers is a connecting 
rod fixed to the upper part of the telescopic cylinder for the purpose of 
raising or lowering it. This cylinder receives its circular motion so as 
to alter the direction of the traction screw by a segmental rack on the 
plate before mentioned placed on the boiler. In this rack gears a worm 
on a shaft to which is keyed a level pinion taking into another pinion 
fast to a vertical shaft, upon which is fixed a horizontal wheel; by turn- 
ing the latter the position of the engine is changed. The boiler, placed 
dinally on a suitable frame, and supported by leading and driving 
wheels, is composed of three or a suitable number of cylinders placed in 
a smoke box, so that the heat and the smoke from the fire box (rivetted 
or otherwise secured to the end of the boiler), is made to return to heat 
the feed water placed in a reservoir or vessel on the top of the boiler 
previously to passing out of the chimney. In order to put the engine in 
action the engine driver turns the cock or valve to admit steam into the 
cylinder ined in the cylinder, by which means the 
traction screw is made to rotate, steam is then admitted to the bottom 
of the other cylinder, by turning the lever which at the same time opens 
the cock or valve of the hydraulic cylinder, so that the water can enter 
under the piston. By this means it raises the levers which cause the 
screw or propeller to enter the soil to the required depth, and as it 
rotates causes the engine, and with it the plough or other implement 
hed to it, to ad a dist according to the pitch of the screw. 
The water contained in the hydraulic cylinder being incompressible 
offers a firm resistance to the piston, and thus prevents the traction 
screw from being raised until when required, which is done by turning 
the cock to allow the water and steam to enter above the pistons. In- 
stead of this method of raising and lowering the traction screw, a system 
of pulleys, over which passes a chain attached to the telescopic cylinder, 
may be employed. 
2554. James Sruvsow and Henry Spencer, Rochdale, Lancaster, ‘* Lubri- 
cating steam engines.’’—Dated 30th October, 1856. 

This invention relates, Firstly, to supplying the piston or cylinder with 
oil or other such material; for this purpose the inventors construct a 
channel or channels within or around the piston rod, through which the 
lubricating substance passes and issues at the lower end ; these channels 
may be in communication with a reservoir, and provided with cocks or 
valves opened and closed at suitable periods. Also the invention consists 
in covering the piston face with felt or other such material, which will 
absorb oil conveyed thereto by the means above described; or it may be 
supplied by a separate tube moving with the piston, and passing through 
the cylinder cover. The felt or other such material secured to the piston 
as above mentioned may also be formed in a suitable manner, and sup- 
plied with the lubricating ‘substance by means of 4 disc of felt or other 
suitable material secured to the inner surface of the cylinder cover, the 
oil being conveyed thereto by any ordinary means. Another part of the 
invention relates to lubricating the crank pin of steam engines ; for this 
purpose they adapt a reservoir to the connecting rod, an aperture in 
which is in communication with the crank pin, such aperture, however, 
is capable of being opened or closed by a perforated dise or other such 
apparatus, which disc is turned at intervals by coming in contact with a 
tappet as it revolves.—WNoé proceeded with. 

2558. Bewzamtn Goopvrrttow, Hyde, Cheshire, “Construction of steam- 
boilers, and in the mode of supporting steam-boilers on their seatings.”— 
Dated 31st October, 1856, 

With cylindrical boilers of the ordinary construction, and supplied in 
the usual manner by brick i it fr PP that the un- 
equal expansion of the lower plates s and the friction of the boiler on the 
seating cause the rivets connecting the lower plates near the centre of 
the boiler to work loose, or the plates themselves to be injured. Now this 
invention consists nm. remedying these évils, either by slinging one end 
of the boiler so that the unequal strainon the lower plates is avoided, or 
by fixing longitudinal stays to the bottom of the boiler, or by connecting 
the lower part of the ends of the boiler by through stays, so as to render 
the said lower part, sufficiently strong to resist the injurious effects of 
the unequal expansion and the friction of the boiler on the seating. 

2563. Epwarp Josgra Huemes, Manchester, ‘‘ Concentrating the otpatng 
matter of certain vegetable substances.”—Dated Ist November, 1856. 

This invention consists in subjecting barks, berries, and other vegeta- 
ble substances, containing colouring matter, or any preparations or com- 
binations thereof,to the action of sulphuric acid, either in a concentrated 
state, or very slightly diluted with water, keeping the mixture perfectly 
cool during the operation. 

3597. Jamzs FexninoveH, Dukinfield, Cheshire, and Ropzrr Farrow, of 
Leek, Stafford, “‘ Self-acting apparatus for regulating the supply of atmo- 
spheric air to furnaces, gas-stoves, &c.”—Dated 5th November, 1856, 

This invention consists in admitting into and shutting off from any 
desired part of furnaces, flues, gas-stoves, or other vessels used for the 
consumption of the fuel or combustible gases, a supply of atmospheric 
air, by means of a series of valves or flaps, the opening and closing of 
which are caused by the external pressure of the air. The regulating 
force varies either more or less in proportion to the amount of burning 
fuel or gases, and the expanded products arising therefrom within the 
furnaces, flués, gas-stoves, or other vesrels. Each of the said valves 
consists ofia plate of any suitable metal or material having a pivot or 
centre at each end, and supported in a frame with transverse bars or 
plates which form the seatings or surfaces for one of the edges of the 
valves to impinge upon, so as to close the passages, and also form one side 
‘of the'opening for the admission ofthe air. The valves are weighted in 
anyconvenient manner, and are perfectly self-acting, opening freely by 
the pressure of the atmosphere at any requisite angle. The difference in 
the amount or quentity of the air, and the space of the opening depend- 
ing, as already stated, on the intensity of the heat within the furnace or 
chamber,‘ and rows of vertical bars are set at the back of the door to 
shield the valves in the front from the action of the fire, and divide the 
air into thin streams. To adjust the valves the fire is allowed to burn 
down until no combustible gases are given off, the valve weights are then 

80 a8 to allow the valves to close of themselves’ Upon the in- 
troduction ofa fresh charge of coals the valves open Just in proportion to 
the amotnt of combustible gases generated, and again resume their 
former closed position as soon as the fire has burnt down to the same 
state'as that at which they were set. It is evident that this action is 
natural, caused partly by the chemical affinity that exists between highly 
heated hydrogen and oxygen, and partly by the additional draught created 
by converting the combustible gases into flame instead of smoke. These 
‘valves may be applied in any desired form or shape, and to any part of a 
furnace or flue, but it is preferred to place them in the furnace door, 

















ancery-lane, London, ‘‘ Steam-en; " 
—A communication.—Dated 5th November, 1836, os yond 
In carrying out this invention the air-pump is made to perform the 
furiction of the condenser by causing it to communicate direct with the 
steam cylinder. The steam passes from the cylinder direct into the 
air pump, where it is condensed by injecting into the air pump water, 
both above and below the piston. By this arrangement the air pump is 
not required to create a vacuum as is usually the case, as the water of 
injection, ‘together with the air which it contains, enters the air pump of 
itself; ‘This is the case also with the escape steam which enters the air- 
Pump, and carries with it any small quantity of air which may have 
found its way‘itito the cylindér through the packing. The J 
pump has, in fact, according to this arrangement, Lut one office to_per- 
form, namely, to expel at every stroke of the piston the air and water of 
Condeysation which arrive there in the usual course of working. 


2599. Winttam CuIssoLp, ‘Apparatus for 
He Fa the supply of water to Fe wheels,”—-Dated Sth November, 


The present invention consists in adapting to the regulating gear of a 
Water-wheel a clutch and ¢am, which are made to act upon the arms of ¢ 
cog wheel mounted on a shaft placed at an angle to the toothed gear 
communicating with the shut-off apparatus. ‘..ese parts are so arranged 
that; as ‘the clutch pin and’éam are méo:cd to and fro laterally, the pin 
acts more or less upori the regulating gear, and causes the wheels to 
rotate either part of a revolution, a Whole one, or more than one, as 
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the case may be. By this means the quantity of water that is required 
to be supplied to or cut off from the wheel may be regulated to a nicety, 
and only that quantity will be supplied which will suffice to keep the 
wheel at the average and proper speed. 

Ricwarp ArcuinaLp Brooman, Fleet-street, London, “Cranked 
axles and shafts.”—A communication.— Dated 6th November, 1856. 

This invention consists in a method of manufacturing cranked axles 
and shafts, in which the iron is neither twisted nor cut. The iron is 
prepared in suitable bundles or faggots, and additional pieces are welded 
on to form each crank, and the cranks are shaped or stamped out by 
means of stamps or plungers worked by a forge or steam hammer, and 
driven down into counter moulds or matrices, The bars to compose the 
shaft may be either all arranged longitudinally or alternately longitu- 
dinally and transversely, and after having been welded together are re- 
heated, and hammered or rolled into a cylindrical shape, in such manner 
as to leave bulging or projecting parts, which are scraped or thinned, 
and on these parts are laid additional pieces or masses of iron to form 
the crank. The whole is then heated, welded, and united together, and 
the cranks are formed by the stamps and moulds before mentioned. 


2631. See Class 10. 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2564. JoserH Browne, Liverpool, “‘ Improvements in the construction jand 
working of ships’ windlasses and capstans, part of which improvements 
are also applicable for steering ships and other vessels.”—Dated 31st 
November, 1856. 

This invention consists of improvements in the construction and 
arrangement of ships’ wind] and and an improved method 
of working the same. The plan p several advant. over the 
windlasses worked by levers, and commonly known as Tysack and 
Dobi 's E d lever wind) First, the motion is rotary and 
continuous, while the great length and reciprocating action of the levers 
in the old method is always attended with great loss of power, from the 
fatiguing nature of the motion, as well as from the difficulty of the men 
working together, it often happening that anumber of those employed are 
not profitably expending their force. Secondly, asa motive power for stcer- 
ing ships the inventor dispenses with all chains, pulleys and fastenings, 
as usually employed, and uses the same description of cams or tappets on 
the shaft of the ordinary steering wheel as for the windlass. Reference 
to the drawings is essential to a detailed description of the invention. 

2565. PeTer Smitn and Tuomas Irvine, Liverpool, “‘ Masts, yards, and 
rigging of ships.’""~Dated 1st November, 1856. 

Instead of the usual method of arranging the topsail yards, the 
inventors by this invention fix permanently and securely the first or 
lower topsail yards to the lowermast heads, by means of iron bands, 
chains, or in any convenient manner, and connect them to the lower 
caps entirely independent of, and in no way attached to the topmasts. 
They also reverse the caps on the lowermast heads, and place the top- 
masts on the after side of the lowermasts, instead of the foward side as 
hitherto adopted; thus the ship, in the event of the topmasts being 
carried away, would still be under close reefed topsails, courses, and stay 
sails, a great advantage to a ship so disabled, and al 
by the present arrangement of masts and yards. —WNot ot proceeded with, 














2568. Joun ParBery, Northampton, ‘‘ Horse collars.”—Dated 1st Novem- 


ber, 1856. 

This invention consists in so constructing horse collars that they shall 
be more readily placed on and adj d to the shoulders of the horses to 
which they may be applied, and the patentee effects these great deside- 
ratums by so constructing the parts known as the hames that they 
shall constitute the ground work of the collar, and which hames are so 
formed that they may be united at the bottom by a hinge joint, and at 
the top by an adjustable serew or other suitable means; so that the 
finished collar shall be capable of being extended and contracted to suit 
the neck and shoulders of the horse or horses to which such collars may 
be applied, and which collars are also capable of being altered in the 
line of draught, so as to relieve the shoulder or shoulders of the horse or 
horses wearing them from undue pressure at apy particular part or parts 
as required. 





2573. WitutaM Henry Moore, Wenlock-place, City-road, ‘‘ Railway signals,” 


—Dated 1st November, 1856. 

This invention consists in arranging apparatus in connexion with a 
line of railway so that the passage of a train by acting on suitable instru- 
ments raises a stump which, if another train passes, comes in contact 
with instruments in connexion with the whistle of the engine, so as to 
cause the same to sound. The stump when raised is retained in position 
for a suitable time, which is regulated by the escape of air, water, or 
other suitable substance, through a small orifice from a regulating vessel. 
At the same time that the stump is raised a visible signal is also brought 
up, and this visible signal gradually descends as the air or other substance 
escapes from the regulating vessel before-mentioned, so that the position 
of this signal indicates the time which has elapsed since the passage of 
a train along the line.— Not proceeded with. 


2574. Wm1aAM JosrPn Curtis, Sebbon-street, Islington, eae Be. attr 


ing and ventilating railway carriages.”— November, 1 

In order to improve the ventilation of the carriage the lamp i. caused 
to take its air from the interior of the carriage, and for this purpose a 
ring of wire gauze or perforated metal is introduced in connexion with 
the glass globe, and in the roof of the carriage a box or case is opened to 
put the lamp into the opening through the roof, and it is then closed by 
a lid. From this box a tube runs along the roof of the carriage, and on 
the ends of the tubes are cowls which turn in the opposite direction to 
that in which the carriage is running, and thus a partial vacuum is pro- 
duced on the box or case, and the ventilation of the carriage and the 
burning of the said lamp are improved. Th order further to improve the 
burning of railway-carriage lamps in which the oil reservoir is placed 
above the burner the patentee adds thereto an air tube which passes 
from the burner at the point at which the oil should stand therein to the 
oil vessel, and as the oil vessel is closed at the top the oil cannot descend 
from it until the end of the air tube becomes uncovered, and thus the 
overfiow of the oil is prevented. 


2575. Joun Jonson, Litchurch, Derbyshire, ‘‘ Railway chairs.”—Dated 3rd 


November, 1856. 

The invention relates to improvements in or modifications of apparatus 
or machinery for producing moulds for casting railway chairs for which 
certain letters patent were granted to the inventor, bearing date the 
23rd November, 1855. In the former invention the patterns were de- 
scribed with sliding pieces, by withdrawing which recesses were left, into 
which other moveable pieces were caused to withdraw so as to admit of 
the mould being removed from the pattern. These last-mentioned 
moveable pieces were shown in the drawing panying the spe- 
cification of the aforesaid letters patent as being controlled or guided 
in two different ways, that is to say, by turning upon pins, or by 
being mounted upon levers like a parallel ruler. By the present 
invention he causes these parts to be controlled by slides, or by 
slotted plates, or other guides, which guides may be of rectilinear, or 
angular, or curved, or of mixed form, or so constructed and arranged 
that the moveable pieces may be made to withdraw in various directions 
as may be required.— Not proceeded with. 





2585. Henry BEssEMER, Queen-street-place, New Cannon-street, London, 


“* Manufacture of rails, or railway bars and axles.”—Dated 4th November, 
1856. 


The patentee claims, First, the manufacture of rajls or railway bars 
and railway axles, by uniting or combining together in one rail, bar, or 
axle iron that has been rendered malleable by the process of puddling 
with steel obtained by the partial decarborisation of crude or cast iron 
without the process of puddling, or recarbonisation by cementing. 
Secondly, forming a rail, railway bar, or axle by uniting and rolling 
together iron that bas been previously rolled with another portion of iron 
or steel, or semi-steel, in a cast and unrolled condition as described. 
Thirdly, the manufacture of rails or railway bars or axles by uniting or 
combining in one bar, rail, or axle a portion of iron that has been 
rendered malleable by the process of puddling with other portions of iron 
or with steel, or semi-steel, that has been rendered from crude or cast 
iron into a malleable meta], by means of currents of air or steam, and 
formed into an ingot or mass while in a fluid state. Fourthly, uniting a 








solid bar of iron with another quantity of iron, steel, or semi-steel, in a 
fluid state for the purpose of forming railway bars or axles. 
2586. Erman CampBeit, Boston, M husetts, ‘‘ App for propelling 
a navigable vessel.”—Dated 4th November, 1856, 
This apparatus cannot be described without reference to the drawings 
2600. Hersert Keetine, King and Queen Iron Works, Rotherhithe, 


“« Rivetting fish-joints and other parts of the permanent way of railways.” 
—Dated 5th November, 1 


This invention Ceadins in punching, drilling, or otherwise forming 
conical holes, either round, polygonal, or of other form, in fishing plates 
used for securing the ends of rails on railways, and inserting in such 
holes rivets or pieces of iron or other suitable material of a cylindrica 
or other appropriate form, and which it is preferable to use cold. The 
rivets should be sufficiently long to project beyond the outside of the 
fishing plates, and by hammering upon the ends of the rivets until they 
are expanded into the conical holes the fishing plates become securely 
fixed to each other, and hold the rails tightly between them. In order 
to facilitate the removal of the fishing plates when required, one end of 
the rivets is made in the shape of an ordinary bolt or rivet head, and it 
is then preferred to make the holes parallel in one of the fishing plates, 
the other being made conical or tapering, as before mentioned. On the 
removal of the projecting head the remaining portion of the rivet may be 
readily driven out. 

2616. Perer Cato, Joun Miuier, jun., and Joun Avupiey, Liverpool, 
* Manufacture of ships’ knees.”-— Dated 6th November, 1856. 

In carrying out this invention the iron in each case is first prepared 
by forging it to a tapering form from the part to be bent towards each 
end, and this is accomplished by a plain faced hammer or tool worked by 
steam or other power. The face of the anvil or the tool on the anvil is 
formed with angular or proper shaped grooves according to the form of 
the intended elbow or bend of the intended knees. The tapering of the 
other parts of the bar of iron is accomplished by the same hammer 
acting on the iron when on other parts of the anvil. The iron being 
thus forged is next to be bent into form (which is preferred to be done hot). 
The hammer or tool is formed with a face corresponding with the 
interior bend or angle to be given to the knee, and the anvil or tool 
thereon is made hollow to correspond with the exterior bend or angle 
intended to be given to the ship's knee. In some cases in place of pro- 
ducing the whole bend at once two or more hammers or tools, and two 
or more anvils or tools thereon are used, each made suitable for bending 
the bar only part of the whole bend. The hammers are to be worked 
by steam or other power, and are to be caused to act by impact or by 
pressure. 





2623. Joseru Lovis CasSaRTELLI, Manchester, ANTHONY CASARTELIA, and 
Lovis Casarre.ut, Liverpool, ‘* Apparatus for ascertaining the density 
of water in marine steam boilers or generators, for the purpose pre- 
venting saline incrustations.”—Dated 7th November, 1856. 

This apparatus consists in two tubes, the extremities of which are 
supported in two cocks or taps. Upon one of these taps is marked the 
word “ blow,” and upon the opposite one “limit.” Each tube contains a 
bead or float adjusted to certain gravities, that in the tube “ blow” being 
the lightest. As soon as the density of the water reaches the gravity of 
the bead or float in the tube “ blow” the bead will rise to the surface of 
the water in the tube, thus indicating that more water may be let into 
the boiler to compensate for the aqueous evaporation, But the float in 
the tube “limit” will not rise until the density exceeds that of the float 
in the tube “ blow” to a certain degree. Upon the rise of the float in the 
tube “ limit” it becomes imperative that water be supplied to the boiler 
in order to prevent the water from becoming too dense with saline 
particles, the result of which would be an incrustation of saline matter 
upon the interior surface of the boiler.— Not proceeded with. 

2659. Wi.u1amM Lugin, sen, Broad-street, Nottingham, ‘A buffer break 
for railway carriages or trucks attached to locomotive engines, whether 
one or more engines, for the conveyance of goods or passengers.”—Dated 
12th November, 1856. 

This invention consists in applying a break in such a manner as to 
diminish the shock occasioned by the collision of the carriages on each 
other. For this purpose the patentee introduces upon the buffer shaft 
or rod a helical or spiral spring. Reference to the drawings is essential 
to a complete description of this invention. 

2675. ALRXanDER Hurtrox, Ardwick, Lancashire, ‘‘Warming apparatus, 
applicable to railway and road carriages, and other useful purposes.”— 

ated 13th November, 1856. 

Instead of the present plan of making a metal vessel to hold water, and 
sinking the same into the floor of the carriage, or otherwise, the patentee 
makes a bag or vessel of vulcanised india-rubber, waterproof cloth, or any 
other suitable material capable of containing water or fluid at a tempera- 
ture of 212° Fah., and of sustaining a pressure of about 15 Ib. per square 
inch or upwards. He makes this bag or vessel closed at one end, 
and at the other end he fixes a tap or valve with a screw plug or other 
convenient contrivance, through which valve he passes hot water, hot 
sand, or any other heating substance or fluid; and when the bag or 
vessel is full he seoures the tap or valve with the screw plug already 
referred to. The bag or vessel thus filled, he encloses in a casing or 
covering made of cloth or any other suitable material; or the said 
casing may be made partly of wood or metal and partly of cloth, the 
apparatus so prepared serving both as a warmer and a footstool, and if 
the passengers do not require it for either of the said purposes it can be 
easily removed. 


Ciass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §c. 

2622. WiLL1AM Spence, Chancery-lane, London, “‘ Apparatus used in the 
manufacture of silk and other fibrous materials."-~ Dated 7th November, 
1856. 

This invention consists in the adaptation and arrangement of merhc- 
nism by means of which the silk is drawn and twisted as it proceeds 
from the eocoon in such a manner as to combine the operations of — 
or preparing and spinning ordinarily employed in this fi 
also, in the twisting of other kinds of threads, yarns, or fibres, by monne 
of the same apparatus, The apparatus consists of a bobbin mounted on 
a vertical spindle driven at a suitable speed, such spindle or axis passing 
through a kind of platform driven at a different speed, and carrying one 
or two flyers for twisting and laying the silk over the whole length of 
the bobbin. This is effected by means of an eye or guide mounted on 
the periphery of a wheel so as to be capable of turning,on its own axis 
and at the same time going round with the wheel, and théreby describing 
a circle the diameter of which is equal, or about equal, to the length of 
the bobbin. This wheel receives its motion regulated by suitable gearing 
driven by a pinién on a spindle or axis of the bobbin... The silk to be 
twisted, as it proceeds from the cocoons, is passed through guides in the 
flyers and thence through the eye or guide above described. The degree 
of the twisting is regulated by the differing speeds of the bobbin and the 
platform carrying the flyers. The mode of Jaying the silk over the 
whole length of the bobbin may be varied from that described above ; 
also the arrangement of gearing for obtaining the relative speeds of the 
bobbin and flyers. A series of the above described apparatus are 
mounted on a suitable framework, and actuated by suitable mechanism, 
the basins containing the cocoons being arranged so as to be convenient 
for the delivery of the silk therefrom to the apparatus. 

262%. Amos Hour, and Janez Bextiey, East Ardsley, near Wakefield, 
Yorkshire, ‘*‘ Machinery for weaving stuff and other goods.”— Dated 7th 
November, 1856, 

This invention relates to certain new and improved mechanism to be 
adapted to, and constituting part of, a loom to be employed for weaving 
stuff and other goods; and the principal features of novelty of the said 
improvements consist, Firstly, in lifting the stop-rod of the loom by the 
action of the picker, Secondly, in an improved mode of working the 
cylinder by means of an eccentric placed on the picking shaft of the 
loom for that purpose, Thirdly, in an improved mode of working the 
sbuttle boxes, and especially the causing of such said boxes to move as 
near as may be in a straight line, or horizontally from back to front of 
the loom, instead of moving them in a curved line, as heretofore prac- 
tised in looms in which more than one shuttle box is employed. The 
above improved mechanism or part thereof may be worked by a jacquard 
machine, or it may be worked direct from the loom, as may be found 
most desirable. Reference to the drawings is essential to a detailed 
description of the invention. 
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2626, James Dickinson, Blackburn, Lancashire, ‘ ie used in the 


preparation of cotton or other fibrous substances for spinning.”—Dated 
8th November, 1856. 

The patentee applies to the drawing frame an apparatus for prevent- 
ing the breakage of the coiler or damage to the sliver, and the loss of 
time and material consequent thereon, the said apparatus causing the 
frame or machine to be stopped when the can containing the sliver 
becomes sufficiently or unduly filled and pressed. The construction and 
application of the said apparatus is as follows:—On the coiler plate he 
places one side or end of a double lever or beam moving on a fulcrum 
connected to the frame of the machine, the other side or end of the said 
lever passing forward to the front of the frame or machine, its extreme 
end being bent or hooked so as to catch a lever or projection on the usual 
reciprocating shaft. He makes one arm of this double lever longer than 
the other, in order to give the hook a longer traverse than the part which 
rests on the coiler plate, but the arms are balanced so as to be easily in- 
fluenced by the pressure of the slivers in the coiler, which pressure, by 
raising the coiler plate and depressing the hook, arrests the motion of 
the usual reciprocating shaft and stops the machine. Or he places upon 
the coiler plate a projection or holder for the purpose of holding a catch 
bolt or slide, one end of which supports a short lever or pin placed above 
along arm or lever fixed to the usual rocking or reciprocating shaft, so 
that, when the can becomes sufficiently or unduly filled, the projection 
or holder escapes from the catch, allows the bolt to give way, and releases 
the short lever or pin which, falling in the way of the lever on the re- 
ciprocating shaft, arrests its motion, thereby stopping the machine. 

2633 Witu1am Morruet, Leeds, ‘Improvements in producing the velvet 
pile and Witney finish in cloths, and in machinery or apparatus for the 
fame.— Dated 8th November, 1856. 

This invention has for its object to raise by machinery the nap or pile 

of woollen or other kinds of cloth, and at the same time to produce the 
Witney finish on the cloth. The nap or pile upon the cloth is raised by 
the action of wire card, after which it is submitted to the action of india- 
rubber or other substances of a gummy, glutinous, or similar nature, 
which will form the nap or pile so raised as before-mentioned into a 
series of smal! sectional curves, all over the piece of cloth from end to 
end, which is well understood and known as the Witney finish. The 
patentee raises the pile and produces the Witney finish in woollen and 
other cloths by the application of india-rubber and wire card as the 
frictional surfaces to produce those finishes, such surfaces being caused to 
operate and take effect through the agency of machinery. The 
machinery which he employs for this purpose is this :—Two side frames 
are placed at distances apart suited to receive the breadth of the cloth. 
Between these side frames supporting rollers are placed, over which the 
cloth traverses while under operation, These supports are mounted so 
that they may be elevated or depressed to produce greater or less pressure 
of the rubbing surfaces on the cloth. They are placed nearly in the 
same plane and at distances apart. The rubbing surfaces are placed 
alternately with the supporting rollers, but at a level more or less below 
the top of the rollers, so that the cloth in its passage from the one roller 
to the other is deflected, more or less, out of the direct line. These 
rubbing surfaces are suspended on arms (moving on fixed fulcra) from 
above, and have a reciprocating motion imparted to them by means of 
connecting rods and cranks actuated by the machinery. These rubbing 
surfaces extend beyond the breadth of the cloth, and act on the whole 
breadth at one time. They are supported by two arms, one at either 
end, with connecting vods to each. The cloth in entering the machine 
is passed between two bars whereby to create friction, in order to give 
sufficient tension, which may be increased or diminished by varying the 
position of the bars. The cloth is drawn through the machine by two 
drawing rollers, which bite or grip the cloth with sufficient tension for 
the purpose. From these rollers the cloth passes up over a carrying 
roller, where the back is brushed by a rotary brush; from this it passes 
back to the feeding end of the machine over a roller suitably disposed 
and driven for that purpose. If the cloth is to be passed through the 
machine more than once, the two ends are sewn together to make it 
endless, and the operation performed continuously. The rubbing 
surfaces to produce the Witney finish are faced with india-rubber, by 
preference yul canised ; other substances of a somewhat similar character 
or nature may be used in lieu of the india-rubber. To produce the 
Witney finish it may be necessary first to raise the nap of the cloth, this 
is effected by facing the first rubbing surface with wire card, having 
straight teeth or wires; from this it passes to the rubbing surfaces 
which complete the tinish, the operation being simultaneous and con- 
tinuous. The amount of friction is regulated by the tension on the 
cloth and the difference in the plane of the rubbing surfaces and the 
cloth supports. The rubbers have a rapid reciprocating motion while 
the cloth moves slowly through, and it is preferred that the rubbers 
should act in pairs, so that the tension produced in the cloth by one 
rubbing surface will neutralise that of the other. To produce the velvet 
pile finish it is simply necessary to make the whole of the rubbing 
surfaces of wire card instead of india-rubber. This variation is made 
in the finish of cloths by producing the velvet finish and Witney finish in 
alternate strips, which is effected by forming the rubbing or raising 
surfaces to produce strips accordingly, or the Witney finish may be pro- 
duced in strips, and the other part of the cloth left unaltered in its 
progress through the machine. 


2645, JAMES SoMERVILLE, Glasgow, “ Weaving.”—Dated 10th November, 


1856. 

This invention consists of means to be employed in or upon looms of 
various kinds for the purpose of weaving what are technically and com- 
mercially known as corded, checked, or “ cross-over” tabrics, or fabrics 
more or less approximating to the general character of goods ordinarily 
known under these designations, The essential object of this invention 
is the so arranging the details of the heddle-making mechanism of the 
loom as well as the parts actuating the catch threads of the warp, that a 
simple, convenient, and effectually operating means, both of keeping 
open any given shed of the warp for the passage througa it of several 
welt threads to form the “cord” of the fabric, and the proper working 
of the catch threads for holding the weft shots when crossing and re- 
crossing in one shed may be secured. The patentee claims, First, the 
system or mode of weaving corded or checked fabrics wherein one of 
the antifriction pulleys (or the part which the cam and tappet acts on 
when forming the shed) is removed from its usual position, and the 
other treadle lever is held down by means of a detent spring, so that the 
cams, although continuing to revolve, cease to act upon the treadle 
levers, and thereby allow the shed to remain open for any number of 
shots of weft. Second, the system or mode of working the catch threads 
at the selvages, by means of a lever actuated by the cams or tay pets and 
a fixed spring or weight to reverse the movement, thus causing the catch 
threads to cross cach other, and bind in the weft shots. Third, .he sys- 
tem or mode of preventing the derangement of the pattern by means of 
a ratchet wheel and pawl used in connexion with the mechanical avrange- 
ments before described. Reference to the drawings is essential to a de- 
scription of the invention, 


2647. Ricnand Prancy, Manchester, “ Apparatus for giving additional 


cohesiveness and tension to fibrous substances in the drawing and other 
processes,” —Dated 10th November, 1856. 

This invention relates, principally, to the kind of machinery or appa- 
ratus commonly known as the drawing or tube frame, in which the sliver 
or slivers are drawn out, and the fibres laid side by side in a longitu- 
dinal and even direction to prepare them for the spinning process. Now 
the object of this invention is to give this sliver as it is put on the 
bobbin, if not a perfect twist, at least a sufficiently cohesive tension for 
the purpose required, which is accomplished by making the ordinary 
tube with the two holes for the sliver to pass through some distance 
apart (not close together as heretofore) by which the inventor is enabled 
to pass the sliver in a spiral direction from one hole to the other either 
half round, wholly round, or more than once round.— Not proceeded with, 


Cass 4.—AGRICULTURE. 





Including Agricultural Engines, Windi » Impl ts, Flour Mills, 


Manures, Se. 


2058, Joun Partersox, Beverley, Yorkshire, ‘ Apparatus for churning 


which apparatus is also applicable to the washing of roots and other sub- 
stances,”— Dated 12th November, 1856 
This invention relates to an apparatus which may be used either for 





churning or for washing roots and other subst. » and ists of a 
vessel for containing the milk (if used as a churn, or the washing 
liquid or water, if used as a washing machine), such vessel being 





mounted in any convenient manner, to enable it to be shaken or agitated 
in such a way as to cause the fluid contained therein to rush or flow 
violently backwards and forwards in the vessel, thereby producing the 
desired churning or washing effect. 

2663. Henny CotLetT, Grosvenor-street, Islington, “‘ Machinery for mowing 
and reaping.”—Dated 12th November, 1856. 

A rectangular or other suitable form of frame is mounted on two 
wheels, one on either side of the frame, and a third, by preference a 
fore wheel, is also used. A vertical shaft cr axis is employed with 
cutting blades fixed to the lower end of the shaft, such blades being 
either curved or straight. The cutter, shaft, or axis, is put in motion 
by means of another axle by toothed or mike wheels. The driving axis 
or shaft receives motion by hand by means of a cranked handle.— ot 
proceeded with, 

2677. SamceL Newton, Ticehurst, Sussex, “ Dibbling apparatus.”— 


Dated 13th November, 1856. 
In this invention an angular trough is used to contain the grain or 


seeds divided into as many compartments as there are dibbles. Within, 
and at the bottom of the trough is a sliding bar, having a hole through 
it for each dibble, and it is by this hole that the grain or seed is allowed 
to fall, when the bar has been moved into position to bring the holes in 
the bar to ide with the inclined holes through the bottom of the 
trough, such inclined holes icating with the holes or passages 
through which the dibbles slide at the back of the trough. The dibbles 
and the trough may be carried by similar handles and apparatus to what 
were described in the specification of a former patent of the patentee’s 
or by other convenient apparatus, In working with this apparatus the 
dibbles are pressed into the earth, and raised up again, whilst the 
trough is retained down. The raising of the dibble moves the sliding 
bar, and brings the holes therein to coincide with the inclined holes 
which communicate, as before stated, with those within which the 
dibbles move. The seed or grain will drop through to the holes made in 
the earth, fixed brushes preventing more grain or seed falling than is 
contained in the holes of the sliding bar. 











Ciass 5.—BUILDING. 


Tncluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Faint, House Fittings, Warming, Ventilating, &c. 
2629. Witt1am Porter, Brompton, Middlesex, ‘‘ Grinding of cements and 
other substances, and in the construction of millstones for the same.”’— 

Dated 8th November, 1856. 

This invention consists, First, in an improved method of constructing 
or building millstones, intended more particularly to grind cements and 
other hard substances, after the manner of a corn mill, by which such 
grinding is more easily and perfectly accomplished ; and Secondly, in the 
use of a spring cushion in connexion with the mill spindle, in such 
manner that the whole weight or part thereof of the upper mill stone 
may be thrown upon the said cushion in order to regulate the pressure of 
the runner or upper mill stone upon the lower millstone or bedstone, 
and to maintain the centre pin of the mill spindle in close contact with 
the rim of the upper mill stone. 


2638. Ricuarp ArcurpaLp Brooman, Fleet-street, London, “Cutting and 


dressing stone, marble, and similar materials.”—A communication.— 
Dated 8th November, 1856. 

This invention relates to stone cutting and dressing machinery, the 
object being to imitate hand cutting as nearly as possible. The dis- 
tinctive features of this invention lie in the manner of working the 
cutting chisels. The stone is carried along in a horizontal direction upon 
a moveable platform, while the chisels are made to act upon its upper 
surface in an inclined direction and opposite to that of the feed. These 
chisels are supported in guides, or sliding stocks, formed in the lower 
cross rail of the frame. Each guide stock is connected to a toggle lever 
the upper end of which is fastened to the upper cross rail of the frame, 
and it is by acting upon the centre joint of the toggles, whereby they are 
made to vibrate, that motion is given tothe chisels. To accomplish this 
two sets of cams revolve upon two shafts, one shaft being on one side of 
and near to the middle joint of the toggle, while the other is on the 
opposite side in like position. These shafts are coupled together by cog 
gearing, and the cams are so set, that when one cam strikes a toggle the 
cam on the shaft opposite will be out of the way of that cam, thus al- 
lowing the toggle to vibrate. As the first cam leaves the opposite one 
comes round, and, striking the toggle, forecs it back. Thus the chisels 
are made to vibrate in a series of short, powerful, and rapid shocks, and 
their points, or edges, being driven into the stone, chip it off in a manner 
very similar to the action of cutting, 


2662. Jossrn Eccuixs, Blackburn, Lancaster, “Machinery for making 


bricks, tiles, pipes, and other articles made of plastic materials,— Dated_12th 
November, 1856. 

Firstly, this invention relates to machines for making bricks acting 
on the principle of that for which a patent was granted to James Mc. 
Henry on or about the 20th day of July, 1852; and the present inven- 
tion may be idered as suppl 1 to that for which a patent was 
granted to the patentee, No. 2283, and dated the 26th day of October, 
1854, which was for making hollow bricks in machines acting on the 
principle of the one above referred to, In the manufacture of hollow 
bricks, it is desirable that the hollow should extend through or perforate 
the brick to cause it tobe more readily dried and burned. This is not 
perfectly accomplished by the plugs or cores fixed in the mould boxes, as 
in practice a thin layer of material is left over the plugs or cores, and it is 
the object or purpose of this invention to break through this layer, and 
thus completely perforate the brick; and the invention consists in ac- 
complishing this purpose by certain mechanical arrangements which act 
to perforate the bricks when they are being pushed out of the mould 
boxes, or when being pushed on to the receiving plate, or immediately 
after they have been pushed on to the receiving plate. This is per- 
formed by points or plugs made to give the form of the perforation 
required, which are secured to arms or to a bar or frame which is 
arranged so that the bricks, when forced from the mould boxes, will 
come against the points or plugs; or is arranged so that the bar or frame 
has a movement which forces the points or plugs into the bricks. 





2673. Tomas Wricnut Garprner Trersy, Paddington. ‘Sewers or 


tunnels, and gulleys to sewers ""— Dated 13th November, 1856. 

These improvements consist, Firstly, in forming a railway in 
the sewer without extra cost to get rid of the earth. The rails 
are formed on the invert and where they come the part may be 
hollowed out so as to prevent extra weight of material. Secondly, 
in causing a current of air to be drawn through, so that the sewer 
or tunnel may be carried any distance without disturbing the ground 
above. Thirdly, of a gulley sluice trap for carrying off the surplus 
drainage. Fourthly, in forming the new pipes with longitudinal joints as 
well as the common traverse joints that are now used. The object of 
this is that the pipes may be taken through the sewer or tunnel in 
separate parts and afterwards put together, which cannot be done with 
those used at the present,—Not proceeded with. 


Cass 6.—FIRE-ARMS, 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 
2656. Jonn Henry Jounxson, Lincoln's inn-fields, “ Projectiles."—A com- 
munication.—Dated 11th November, 1856. 

This invention consists in constructing and arranging a spherical shot, 
shell, hollow shot, shrapnel, or other spherical projectile, in such a 
manner that when it is placed in the piece ready for firing, its centre of 
gravity will be directly in front of its centre of figure, and so that its 
axis of gyration or rotation will coincide or nearly coincide with a line 
passing through the centres of figure and gravity, such line also corre- 
sponding to the axis of the piece. A motion of gyration or axial 
rotation is imparted to the projectile by moderately inclined grooves in 
the piece, through the intervention of a “gromet” or ring of some 
sufficiently light, strong, and yielding or compressible material, such as 
felt, pressed in behind between the projectile and the sides of the bore by 
the action of the discharge explosion. 


CLass 7.—FURNITURE AND CLOTHING. 


Including ing Utensils, Upholstery, Ornaments, Musical Instru- 
ments, 8, Manufactured Articles of Dress, §c. 

2628. Lawrorp Huxtaa.k, Bristol, ‘‘ Pianofortes.”—Dated 8th November, 
1 


$56. 
This invention consists in arranging the cases of pianofortes in such a 











manner that they can be opened and closed by a treddle or other appa- 
ratus at the command of the performer, so as to modulate the sound as 
he may desire.—Not proceeded with. 

2651. RICHARD ARCHIBALD BroomaN, Fleet-street, London, “The manufac- 
ture of boots and shoes, and other like articles.”—A communication.— 


Dated 11th November, 1856. : " 
This invention consists in the means of uniting the “uppers” of boots 


and shoes, and other like articles, to the soles, or to the soles and heels 
without stitching, gutta-percha being employed to form the sole or heel, or 
part ofthe sole, as the uniting medium. Holes are punched in the leather 
or other material forming the “ uppers,” and also in the outer sole (where 
an outer sole of another material is to be used) ; a sole or plate of gutta- 
percha is to be added or interposed, heat and pressure are applied, 
whereby pegs, rivets, or pins will be started out from the gutta-percha 
and into the holes punched, forming so many rivets to hold th> parts 
firmly together. A bed made of gutta-percha in a mould may then be 
affixed by a solution of gutta-percha, or a Jeather heel may be applied 
through a gutta-percha plate by rivets started therefrom, as for the 
uniting of the soles to the “ uppers.” — Not proceeded with. 

2657. JULIAN BERNARD, the Albany, Piccadilly, ‘‘ Improvements in the 
manufacture or production of boots and shoes or coverings for the feet, 
and in the machinery or apparatus employed in such manufacture ”-— 
Dated 11th November, 1856. 

According to the first part of this invention the patentee employs a 
suitable holding apparatus, in which the boot or shoe to be pared is fixed, 
whilst at the same time it is capable of being turned round or adjusied 
therein so as to present any desired side or edge of the sole or heel to the 
paring instrument of the workman. This cutter has two handles, and 
is fitted with guards or fences jn such a manner as to prevent it from 
accidentally cutting or injuring the upper leather. Secondly, the inven- 
tion relates to an arrangement of machinery or apparatus for buffing or 
polishing the soles of boots and shoes, and to an apparatus for holding 
the boot or shoe during the process of buffing or polishing. The im- 
proved buffing or polishing apparatus consists of a reciprocating slide or 
vibrating arm worked by an eccentric arm or crank, and fitted with the 
requisite buffing or polishing tool, which is rubbed backwards and for- 
wards over the sole, the boot or shoe being contained in a holder which 
may be raised or lowered as desired by a treddle or other arrangement 
actuated by the attendant. This holder is capable of turning hori- 
zontally upon a centre, and also of turning vertically or laterally on other 
centres placed at the toe and heel part of the holder. By this means 
the boot or shoe sole may be presented with great facility at any desired 
angle to the buffing or polishing tool. A spring may be imparted either 
to the buffing tool or to the boot or shoe, so that the buffing tool may 
pass or traverse easily over the curved surface of the sole, Provision 
may also be made for easily changing or turning the buffing tool in its 
holder or reciprocating slide or vibrating arm when found requisite. 
The Third part of the invention relates to a modification of the method 
of cutting out the soles or other parts of boots and shoes, described by 
the p in the specification of an invention for which British 
letters patent were granted to him on or about the 29th day of March, 
1853, and consists in the employment of a hollow ram or piston for 
raising the cutter which is placed upon it, such cutter being of a corre- 
sponding size and shape to the article to be cut, and is made hollow or 
open in the middle, the leather to be cut being laid upon or under its 
cutting edge, the whole is then elevated by means of cams or eccentrics 
acting upon the ram, and the leather is cut out by being pressed against 
an overhead cutting table, the piece or pieces of leather so cut being 
allowed to drop through the opening in the cutter, and in the hollow ram 
or support for such cutter or material. The cutting table is so arranged 
as to be capable of being moved out of the way after each cut by self- 
acting mechanism worked by the machine, by which means the view of 
the workman is not obstructed when he has to replace the leather for a 
fresh cut. By another arrangement the hollow cam may be dispensed 
with, and the cutting table may be made to descend on to the cutter, 
whilst the cut leather is allowed to fall through the cutter and through 
a corresponding opening in the supporting table. The patentee proposes 
also using a cutter fixed to a plate, such plate having an opening in it 
corresponding, or nearly corresponding, to the shape and size of the 
cutter. This plate and cutter are portable, and are placed on a table or 
ram having an opening in it large cnough to admit of any required sized 
piece of cut leather dropping through it. The table with the materials 
upon it is made to rise with or by an ascending piston, and is free also to 
revolve. The Fourth part of this invention relates to an improved 
cutting surface to be used in cutting leather for boots and shoes, and con- 
sists of wood or any fibrous material compressed in such a manner as to 
close up or render the grain or fibres perfectly homogeneous. In this 
state the compressed material is placed in a metal frame with the grain 
or fibres running vertically, so as to present the ends of the fibres to the 
action of the cutter. The Fifth part of the invention consists in the 
application and use of an inner sole composed of fibrous materials woven 
or felted and combined with adhesive materials, which sole the patentee 
proposes in some cases to employ in connexion with a thin skin or 
leather sole, such leather sole being united to the fibrous sole (which he 
prefers to be of cotton canvas) by means of any suitable adhesive sub- 
stance, the two being pressed together so as to combine and form one 
sole. The Sixth part of the invention relates to an improved form of 
last for boots and shoes, whereby it may be more readily removed from 
the shoe. The upper or moveable part of the last is tapered to a thin 
edge at the end nearest to or at the toe, in place of being cut off square 
and abutting against a corresponding abutment on the lower part as in 
the ordinary last. The patentee also uses a guide for ensuring that the 
two parts of the last be properly put together, such guide consisting of a 
slot (which may be dovetailed) on one part of the last and a corre- 
sponding projection or pins being slid down the slot when joining the two 
parts together. The Seventh part of the invention relates to a mode of 
ensuring the entrance of the piercer (belonging to the pegging machine 
employed in pegging the soles and heels, and described by the patentee 
in a former specification) into the same holes it had previously made in 
the lasts, thereby reducing the wear and tear of the lasts toa great 
extent. This he accomplishes by adjusting the sole in a holder, and then 
placing the boot or shoe over it, and which boot or shoe is so guided by 
suitable projections inside the holder that it will always be presented to 
the piercing instrument in one particular or central position, by which 
means the piercer will always enter the hole previously made by it in the 
last. The Eighth part of the invention relates to an improved mode of 
shaping the split lifts used in making the heels of boots and shoes, and 
consists in pressing the strip of leather to form the split lift into the 
desired shape between a pair of corrugated dies, the lower one having a 
raised edge round it corresponding to the required contour of the lift. 
The lift may be then removed and pressed between a pair of dies which 
squeeze it. The lift might be made at one operation, but he prefers to 
complete it by two operations. Ninth, to the application of the same 
system or mode to the cramping (or preparing for lasting) of the heels 
and toes of boots and shoes. The upper die is attached to a rod or 
slide, whilst the bottom die corresponds to the heel or toe of a boot or 
shoe which is placed upon a holding stud, the top die being actuated 
either by hand or by power. Another mode of cramping or preparing 
the upper for being mounted or lasted at the heels and toes of boots and 
shoes i in the ploy for the heel and toe, of a number of 
cramping levers working on one common shaft as a centre, and made to 
descend on to the edges of the upper by means of cams, whereupon they 
are all further pressed thtreon by any convenient pressing apparatus. 
Tenth, to a mode of splitting the lifts, which consists in passing a strip 
of leather between a fixed knife and a roller, which roller is so shaped 
as to enable the strip to be cut diagonally across its thickness into two 
lifts, 








Crass 8.—GAS. None. 








Crass 9,—ELECTRICITY. 
Inciuding Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraphs, Galvanic Batteries, &c. 
2747. CHarLes Francois JuLEs FoNropert, Berlin, ‘‘ Manufacture of in 
wires for telegraphs,’—Partly a communicatiou.—Dated 20th 


8 
November, 1 
This invention consists in insulating wires for electric telegraphs by 


covering them with a composition of gutta-percha and tar. 
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Cuiass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2562. Henry Huvrron, Reading, Berks, “ Lubricators.” — Dated 3ist 
October, 1856. 

These improvements in lubricators relate to those lubricators which 
act and supply the lubricating matter through the intervention of 
cotton, worsted, or other similar material, which, by capillary attrac- 
tion, forms a syphon, and carries over the lubricating matter. The im- 
provements relate to the application of certain parts whereby the threads 
of worsted, cotton, or other suitable material, may be more readily and 
effectually placed in position in the lubricator, and easily removed when 
required. For this purpose the patentee forms a separate tube detached 
from the lubricator, which is loosely inserted withih the lubricator tube, 
and into which separate tube the threads are inserted previously to 
being placed in the lubricator. This separate tube is not extire, having 
aslit or opening from end to end for the purpose of drawing the con- 
ducting threads within it. This he effects by means of a pair of thin 
steel pinchers or nippers, by which he takes hold of one end of the 
threads. The nippers are pressed down the slit in the tube with the 
points holding the threads within the tube. The nippers being carried 
quite through, leave the threads straight and clearly threaded through. 
The slit in the tube may be quite close, and still spring open when the 
nippers are passed down. A V entrance is made at the top, so that 
they may be easily entered. From the top of the separate tube an arm 
is bent down, which depends and is immersed in the oil or lubricating 
matter when placed in position. To the lower part of this arm the 
cottons or threads are loosely secured. By this means the material for 
conducting the lubricating matter to the bearing or part to be lubricated 

. may be readily introduced or removed from the lubricator, while it is 
also easily and properly introduced into the scparate tube as described, 
which at all times ensures its proper action, 

2567. See Class 5. 

2572. Jostan Sronz, New 
November, 1856. 

This invention relates to the manufacture of a simple construction of 
force pump, whereby certain kinds of ships’ pumps similar to those now 
in use may be so constructed that they may also be used either as fire- 
engines or merely as bilge pumps when required, the valves and other 
parts being so arranged and applied that they may be readily got at and 
repaired in case they should become clogged and out of order. In 
applying the invention to a ship’s pump in which the valves are 
arranged upon the plan known as Wilkinson's, wherein the delivery 
valve is set immediately above the supply valve, and is of such a diameter 
as to admit of the latter being lifted through the seat of the former, 
he fits an air-tight delivery or air chamber over the delivery valve or 
valves. In the top of this chamber the patentee fits a screw cap, which 
may be removed in case the discharge valves become clogged, and he 
prefers that the said screw cap be fitted with a pendent tube to receive 
the stem of, and form a guide for, the valves beneath. In applying this 
invention to pumps in which the upper and lower valves, although 
arranged above one another, do not admit of the latter being passed up 
through the former, as is the case in Wilkinson’s pumps, he forms the 
seat of the lower or suction valves at or near the bottom of the valve 
chest, and at the sides of this chest he makes a man hole or opening for 
giving admission to the interior of the chest for the purpose of clearing 
away any obstructions that may accumulate around the valves. This 
mandril or opening he covers and closes with a screw cap or other 
analagous contrivance. For ships’ pumps he prefers to make the pump 
double acting, and therefore he proposes to employ two pumping 
cylinders and two sets of valves communicating with one delivery 
chamber, The water from both cylinders will be thrown into the 
delivery or air chamber above the valves, and be discharged therefrom 
by one or more outlets in a continuous stream. 


Cross, Kent, “Force pumps,”—Dated Ist 


2576. Samurt Trearnr, and Grorce Wi.iiam Ricumonn, Birmingham, 
“* Producing ornamental designs on the surfaces of fancy and other goods 
made of papitr maché, wood, glass, &c.’—Dated 3rd November, 1856. 

This invention consists, Firstly, in producing ornamental designs upon 
surfaces by first colouring, graining, or marbling the said surface with 
a distemper or water colour, and transferring thereto a design printed in 
an oily material, so as to protect part of the surface while the graining or 
marbling is washed from the remainder; the process being repeated as 
often as may be necessary to produce the various kinds of designs re- 
quired. Secondly, producing crnamental designs upon surfaces by first 
colouring, graining, or marbling the said surface with an oil colour, and 
transferring thereto a design printed in d stemper or water colour so as 
to protect part of the surface while the graining or marbling is removed 
from the remainder by a suitable solvent, the process being repeated as 
often as may be necessary to produce the various kinds of design re- 
guired. Thirdly in a process of ornamenting pearl and such other sur- 
faces as may be acted upon by acids, that is to say, transferring to the 
said surfaces a design printed in some material not acted upon by the 
acid employed, for the purpose of defending a portion of the surface from 
the action of the acid. Fourthly, in ornamenting glass by transferring 
thereto a printed design so as to defend portions of the surface while 
the stain or ground colour is poured or floated upon the said surface, and 
afterwards drying the stain or ground colour by burning, the stop 
being previously removed or burnt off by the heat applied. Lastly, 
ornamenting glass and other surfaces by transferring thereto designs 
printed in colours. 

2555. Louis Union, Nancy, France, ‘* Match boxes or holders.”—Dated 30th 
October, 1856. 

This invention cannot be described without reference to the drawings. 

2561. Samven Worssam, Chelsea, and Joun Grist, Islington, London, 
*‘ Improvements in machinery for cutting and shaping wood,.”—Dated 

October 31st, 1856. fee 

In the forming or shaping of felloes for wheels and such like curved 
suriaces, the inventor employs two band saws, set at such a distance 
apart as is necessary for the depth of the article to be cut, and mount the 
blanks from which the articles are to be formed upon a revolving frame 
or platform, to which they communicate motion by toothed or other 
suitable gear, The band saws are carried over drums, and work in the 
same plane. For cutting doublets, tonguers, and other like curved 
articles, the frame which carries the wood or blank is furnished at 
bottom, or any other suitable part, with a pin or stud, which is caused to 
follow a groove, corresponding with the form to be given to the article to 
be cut, made in a bed or table upon which the frame rests. As in the 
previous case, the band saw works in the same plane. In the cutting of 
ships’ timbers and others from curved or irregularly shaped wood, they 
employ band saws a3 before, and cause the wood to advance to the saws, 
and always in the direction of the grain, or as nearly so as may be, by 
supporting guiding friction rollers placed above, below, and, if need be, 
at the sides of the wood. In the cutting of staves they employ band or 
circular blades, and mount the wood upon a carriage provided with 
eccentric toothed pinions, which are caused to travel along a toothed 
rack. The saw, as in the previous case, moves in the same plane. For 
cutting spokes and other like curved articles, they employ a lathe bed, in 
which the blank to be cut is fixed, and cause the bed to oscillate in the 
direction of its breadth, so as to offer different sides to a cutter made to 
travel in a line parallel with the oscillating bed. Or they employ a 
stationary bed and two cutters, one to travel over and the other under 
the wood, and make the cutters in such forms as will suit the curves to be 
given to the article to be formed. In the last named two cases, instead 
of the cutters travelling, the wood may be made to travel to them. In 
the sawing of ships’ timbers, two or more band saws are sometimes con- 
neeted together in such manner as to act as one saw.— Not proceeded with. 

563. See Class 1. 


ro 


2570. ‘Thomas AInsLEY Cook, Newcastle-on-Tyne, “ Treating manganese 
ores.""— Dated November Ist, 1856. 

Iron and other foreign matters are mixed with these ores, and detract 
from their value. This invention consists in ridding manganese ores 
from such foreign matters by subjecting them to the action of an acid. 
For this purpose the ores are treated with an acid, either in a hot or cold 
state, of such strength that, while it dissolves ont the foreign matters such 
as iron, &c., it does not act upon or affect the peroxide of manganese. 
Weak muriatic acid (say about 8° Twaddle), or sulphuric acid (say about 
12° Twaddle), is suited to the purposes of this invention, but the residual 
product obtained in manufacturing chlorine from muriatic acid and 
peroxide of manganese is preferred. This product is now almost value- 





less, but it contains sufficient free muriatic acid to become available in 
this process for the purification of manganese ores, 

2578. SAMUEL MippLeToN, Porter-street, Newport-market, ‘ Manufacture 
of certain articles of leather without seams.”— Dated 3rd November, 
856.” 


This invention consists, Firstly, in exerting pressure upon casts or 
forms acting upon pieces of leather, and made to pass therewith through 
plates or dies of metal, whereby a flat piece of leather, when acted upon 
and made to pass as aforesaid, is caused to assume and retain the ex- 
ternal shape of such said lasts or forms. Secondly, in manufacturing 
certain articles out of the skins of the tails and other parts of certain 
animals, as, for example, sword scabbards, bayonet scabbards, whip 
handles, soldiers’ pouches, sockets for lances and carbines, whip sockets, 
tips and coverings for gig shafts, shot belts, and gunpowder flasks, cover- 
ings for telescopes, legs for boots, and as a covering for the handles of 
cricket bats instead of string, ladies’ reticules or bags, purses or porte- 
monnaies, and such like articles. 

2580. Evczyr Narorron Capxt, Rue Folie Méricourt, Paris, “ Cocks and 
taps.”— Dated 3rd November, 1856. 

This invention relates, First, to cocks or taps with one or two chambers 
and having the passage therethrough opened and closed by moveable 
plugs or valves, either metallic or combined with vulcanised india-rubber 
tixed by a bolt under the rod, or by its lower end being tapered into a 
conical shape, and fixed at its end by a nut or pin, and consists in giving 
the up and down motion to such plug or valve by a rod provided with a 
screw and a stuffing box lid, so as to be capable of pressing it tightly on 
its seat without undue torsion being given to such valve. Secondly, the 
invention relates to cocks and taps with one chamber, the passage through 
which is opened and closed by a clack or hinge valve provided with a 
dise of vulcanised india-rubber to insure perfect closing. And the 
improvements consist in giving the required motions to such moveable 
or not moveable clack or hinge valve by a toothed segment which turns on 
a centre of motion in the interior of the cock, and is worked by a screw 
thread upon a rod or spindle which passes through a stuffing box to the 
outside of the cock or tap, where the thread or spindle is formed to 
receive a suitable key for opening and closing the passage through such 
cocks or taps. Thirdly, also to the application of such opening 
and closing mechanism outside of the cock or tap with clack or hinge 
valve and wheel gearing. Fourthly, to cocks or taps with one chamber, 
the pivots of the clack valve not passing through the case, the clack 
valve being at liberty to open and close according to the pressure it 
receives from the liquid. Fifthly, to cocks or taps similar to those last 
described, but without wheel gearing and an endless screw outside the 
case ; the pivot end receives an arm which operates the opening or 
closing as desired. Sixthly, to cocks or taps with two chambers the 
valve of which is fixed to a rod or stem which at its head has a key with 
a screw thereon to work in a worm groove in the cock, and the improve- 
ment consists in the application to such rod or stem of a spiral or other 
suitable spring or a tube of india-rubber to form the packing of the tube 
which guides the clack or valve. The stem of the valve passes through 
a suitable stuffing box to the outside of the cock or tap, where it is formed 
to receive a suitable key. Seventhly, the improvements relate to syphon 
cocks or taps which close of themselves. The patentee forms the passages 
in such cocks or taps to be opened or closed by a valve of metal combined 
with vulcanised india-rubber. He also divides such syphon cocks into 
two chambers, one for the entry of the liquid and one for its outlet. The 
liquid passes in through a metallic tube fixed to the body of the cock. 
The end of this tube is pointed, and pierced with several holes to let out 
the gaseous liquid. The valve is fixed to a rod with a handle or button 
at its end. The rod has a stuffing box and india-rubber or gutta-percha 
piece and a spiral spring working on the parts. By pressing on the 
handle the liquid passes through a passage in the chamber which lies 
between the valve seat of the stuffing box. 

2581. Enenezer Exsxine Scorr, Dundee, “Stereoscopes.”—Dated 3rd 
November, 1856. 

The patentee so arranges the double eye picce that the rays from the 
two pictures come to the eye as if they radiated from a point of medium 
distance, such as that at which we are in the habit of looking at natural 
objects. The effect being, 2s he had already experienced in numerous 
cases, that the eyes of the observer instantly form the combined picture 
without the slightest pain to the eyes, and the reality of the view is con- 
sequently much more strongly impressed on the mind, and the pleasing 
illusion much increased. The simple way in which this is done is by 
using entire lenses, and placing their centres a little further apart than 
the distance betwixt the eyes of the observer, so that the rays from each 
picture are slightly refracted outwards. By this arrangement the 
chromatic fault is reduced to an inappreciable quantity, the spherical 
distortion very much reduced and the lenses being each made of con- 
siderable diameter, say two and a half inches or upwards, it becomes 
unnecessary to put the eyes close to the instrument, and the whole effect 
becomes exactly similar in all cases in which the views are correctly 
taken to that in a well constructed diorama, the stereoscopic effect being 
of course added thereto, 

2583. See Class 5. 
2587. Wittram Gray, and Jounw Tats, Newcastle-on-Tyne, “ Apparatus 
for washing ’’"—Dated 4th November, 1856. 

In this invention a frame is employed in which the article to be 
washed is fixed, and this frame is by a suitable handle worked up and 
down in a tub between two sets of grooved rollers, one set on each side of 
the frame, The axes of the rollers are mounted at the two ends in inclined 
slots, so that the rollers have always a tendency to fall to the lower end 
of the slots, and thus they press lightly by their own weight on both sides 
of the articles to be washed as it is extended in the frame before 
mentioned. If it is desired, a double apparatus may be constructed, con- 
sisting of two tubs and frames, such frames being both connected with 
one handle, so that when one frame is raised the other is lowered. 

2588. Josern Jessop, West Gate, Bradford, Yorkshire, ‘‘ Machinery for 
washing, wringing, and mangling.”- Dated 4th November, 1856. 
This machinery cannot be described without reference to the drawings. 
2589. SamurL Corron, Broughton, near Manchester, ‘‘ Regulating or 
governing lift, tilt, or other hammers, worked by mechanical power.”— 
Dated 4th November, 1856. 

This invention relates to improvements in lift, tilt, or other hammers, 

worked by means of cams, eccentrics, tappets, friction, or other mecha- 


nical arrangements, and consists in regulating or governing the force of 


the blow by employing a piston working in an air cylinder, the interior 
of which is somewhat longer than the length of the stroke of the ham- 
mer and the depth of the piston, the cylinder having lids or covers, the 
lower one being furnished with a stuffing box through which the piston 
rod connected to the hammer passes, and the upper one being perforated 
with holes which are covered or closed when required by a valve con- 
nected to a spindle passing through the centre of the lid, a spring being 
fixed around the spindle for the purpose of closing the valve at each re- 
turn stroke of the piston. To the upper part of the valve spindle is 
attached a level, one end of which works in a suitable joint to allow it 
to move upwards and downwards with the valve, and the other furnished 
with a screw and nut to regulate its position. Each end of the cylinder 
is furnished with a cock, the apertures of which are in communication 
with two air-tight flap valves, one opening inwards and the ovher out- 
wards, the said cocks being connected by a rod or spindle, to which is 
fastened, at any convenient part, a lever or handle, so that the workman 
may turn the cocks and change the positions of the apertures at pleayure. 
At the upper part of the top cock there is a scroll or thread curresy md- 
ing with a similar scroll or thread in a nut placed upon it, whicn acts 
under or against the screw and nut at the end of the lever which moves 
the valve under the upper lid of the cylinder, so that, when the rod and 
cocks are moved by the handle, the valve will either be tight or free; or 
acam may be placed upon the top cock and act under the end of the 
lever so as to produce the same result; or by another arrangement upon 
the exterior of the upper lid of the cylinder is placed a flap or valve 
connected to the cross lever with two joints in the centre, which can be 
raised by a wedge or slice cam placed on the end of the top cock so as 
to admit air to the cylinder or be pressed over the holes in the lid, and 
prevent the ingress of air without any strain on the cocks, In this cuse 
the cross lever is not in connexion with the valve in the apper lid. The 
flap valves in communication with the stop cock are placed in an angular 
position to each other, the one which opens inwards at the top is square 
or angular to the one opening inwards at the bottom, those opening out- 
wards being in simlar positions, so that, when one cock is full open to 





the ingress valve, the egress aperture at the side is closed, the other stop 
cock and valves being just the reverse. By partially turning the cocks 
the apertures may be open to all the flap valves, and by varying the posi- 
tion of the cocks air will be admitted to and from either side of the 
piston to a full or limited extent, thereby obtaining various degrees of 
regulating power. In order to obtain the greatest effect from the com- 
pound action of the weight of the hammer and the elastic force of 
compressed air in combination with the vacuum, the valve in the upper 
lid is released by the scroll in one case, and in the other case the valve 
placed outside the upper lid is lifted up, so that, when the under valve 
opens, air may pass to the cylinder in order to be compressed by the re- 
turn stroke. An improved cam is also employed for more easily over- 
coming the resistance of the compressed air, and enabling the centre to 
be turned with greater ease than by the ordinary cam. 

2591. Witt4aAm Epwarp Newton, Chancery-lane, London, ‘“ Machinery for 
sweeping floors, streets, and walks.” — A communication.—Dated 4th 
November, 1856. 

This invention consists in the combination with a rotating brush cylinder 
of a fan and a water vessel placed within the same casing which partly 
encloses the said cylinder, the fan being made to draw in by inhalation, 
and collect all the lighter portions of the dust which are taken up or 
thrown up by the action of the brush cylinder, and to deposit them in 
water, thereby preventing them from falling again on the swept sur- 
face, or being deposited on any surrounding surface or surfaces.—Not 
proceeded with. 

2592. Anpre Jacques Isaac De Montenay pu Minky, Blois, France, 
“ Screw hand presses.”— A communication. —Dated 5th November, 1856, 

The improved screw hand presses are made on the double hinged lever 
or toggle joint principle, and are of powerful action. They are actuated 
by aright and left threaded screw gearing into double pivot nuts, or 
knees. The screw is driven by means of cog wheels or by cranks, 
according to the purpose for which they are required. The double 
hinged or toggle joint levers take a straight or angular relative position 
according to the right or left motion of the screw, and presses on this 
improved principle can be made in a variety of forms, the compressing 
power being exerted in a vertical or horizontal direction. 

2504. Louis Urton, Nancy, France, “ Manufacture of matches and match 
boxes.” —Dated 5th November, 1856. 

This invention relates to machinery for the manufacture of square or 
flat matches, and to the shaping or cutting common boxes for enclosing 
such matches. The manufacture, which is performed mechanically, 
consists, Firstly, in the cutting up of the wood; Secondly, in the ar- 
rangement and disposition of the cut matches in parcels suitable for 
sulphuration; Thirdly, in the mechanical application of the phosphorus ; 
Fourthly, in the drying of the matches; Fifthly, in the shaping or 
cutting of wood suitable for making common boxes; and, Sixthly, in 
the stamping and marking or printing the match boxes. The machinery 
cannot be described without reference to the drawings. 

2595. Witiaam Epwarp Winey, Birmingham, “Pen holders,”—Dated 5th 
November, 1856. 

The patentee cuts a circular groove at the end of a piece of wood, 
ivory, or other material suitable for making a pen holder, The most 
convenient mode of cutting such circular groove is to employ a rotary 
cutter for the purpose. The end of the piece of wood or other suitable 
material is to be held or pressed up to the cutter. Or a pen holder 
may be made at the end of a piece of wood, ivory, or other suitable 
material by means of two tubes of metal and a central core, The outer 
tube, in this case, is fixed to the end of the holder, such end being 
formed with a fixed core suitable to lie within the upper end of the stem 
of a metal or other pen, around which core or centre a split metal tube 
is placed, its outer end being turned outwards so as to form a flanch. 
The stem of a steel or other pen will be placed between the split tube and 
the core, and by reason of such tube being split and elastic, the holder will 
allow of different sized pens being held by it. The split tube is held 
secure by the turning out of the outer end of the outer tube. 

2596. CHARLES TrrreRToN, Rochampton, Surrey, “ Manufacture of zinc and 
zine white.”—Dated 5th November, 1856. 

This invention relates, Firstly, to an improved method of employ- 
ing the refuse skimmings and dross obtained from various branches of 
manufacture where zine is employed, and in using such matters 
(whose masses conglomerate) being meta) mixed with and coated over with 
oxide. The patentee places them in muffles, and obtains the products 
during the process of manufacturing the white oxide of zinc; Secondly, 
when using oxides of zinc in the manufacture of white oxide of zine, he 
uses two chambers, or one separated, the one chamber to receive the first 
products containing for the most part the oxide of cadmium, afterwards 
to be treated in the well-known way to obtain pure cadmium, the other 
chamber to contain the white oxide of zine ; Thirdly, The sieve or screen 
is to be constructed of wire gauze fixed in a frame of suitable size, such 
frame being hung in a sloping or horizontal position with leather or other 
suitable flexible material, and to be elevated by means of a pulley or wire 
the required height, and then to drop or strike against a stop whereby 
effectually to shake the screen or sieve and detach the oxide therefrom, 
allowing the free escape of the vapours into the flues; Fourthly, the 
invention consists in subjecting white zinc to great pressure when con- 
tained in a strong holder, the requisite pressure being obtained by hy- 
draulic, screw, or other powerful presses acting on a suitable ram or foreer 
fitting or passing into the holder; Fifthly, in rendering white oxide more 
dense and, at the same time, to improve the colour by heating it in a clay 
retort or muffle to a moderate red heat, and afterwards quickly 
cooling it. 

261. Henry Hit, Stepney Green, London, “An improvement in locks 
for bags and other like articles,”- Dated 5th November, 1856. 

This invention consists in acting upon the bolts of bag locks, when only 
singly shot, by a stud connected to the bolt, and brought up at the top of 
the lock, or at right angles, or nearly so, with the lock spindle. A key 
must be used to double shoot the bolt, and bring it back to the single 
shoot; it need not, however, be removed from the lock, as the opening, 
or unlocking, is completed by pressing down the stud above alluded to, 
—Not proceeded with. 

2602. See Class 5. 

2603. Ronerr WILLIAM StEeviER, Upper Holloway, “ Treating saccharine 
juices in the manufacture of sugar.”—Dated 5th November, 1856. 

To clarify the vegetable juices containing sugar, such as those of beet- 
root, sugar cane, and all other vegetable bodies containing saccharine 
material, the inventor first expresses the juice from the vegetable in any 
of the well-known usual manners, and, at the same’ time, passes into or 
among it the fumes of sulphurous acid gas,— Not proceeded with. 

2604. Joun StaxLEy, Whitechapel-road, “‘ Improvements in the construction 
of, and mode of applying, cranes and other machines to hoisting, suspend- 
ing, and lowering purposes, and also in generating, transmitting, and apply- 
ing motive power to the same.”—Dated 5th November, 1856. 

The inventor censtructs the boilers and engines upon the parts of such 
cranes that turn round the vertical axis, whereby he is able to bring such 
engines, &e., to act direct upon the hoisting gear without passing either 
steam or chain through the pivots or vertical axis. In the boilers he 
applies a novel principle of constructing the fire-box or other part of the 
boiler exposed to the heat of the furnace, by making the surface so ex- 
posed corrugated, fluted, or receded, to increase the heating surface, which 
novelty is applicable to all boilers, for this and other purposes. Secondly, 
in places where it is requisite to have steam engines at a considerable 
distance from cranes or other hoisting machines to which they have to 
supply motive power, he constructs with such cranes, or hoisting machines, 
water turbines, and supply them with water forced through pipes by the 
power of steam engines. Thirdly, in consequence of the work of steam 
hoisting machines being intermittent and greatly obstructed in working by 
the accumulation of water from condensed steam in the cylinders at every 
starting, he places the cylinders so as to work horizontal, and makes the 
exhaust passages on their under side, by which means the water is caused 
to drain away the instant it isformed. Fourthly, to meet the various 
degrees of power required in working steam cranes he arranges the wheel 
gear so that the necessary changes may be made. This he does by means 
of shifting pinions or clutches, Fifthly, he makes the bottom of the 
centre pillars somewhat in the shape of the mouth of a beil, spread out- 
wards to an extent sufficient to form a base capable of being fastened to 
any ordinary brick or timber foundation, or to ships’ decks, or a ware- 
house flooring. Sixthly, he adopts certain contrivances for reducing the 
friction on the centre pillar of the crane. Seventhly, he constructs 
certain cranes or derricks for extending across vessels for unloading or 
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loading purposes, &c. Eighthly, in order to obtain the weight of bodies 
suspended by the chain or rope of any crane or other hoisting machine, 
he constructs the sheave over which the chain or rope leads, and from 
which bodies are suspended upon a sort of loose carriage, and stays such 
carriage from moving in the direction of the power applied with stays 
arranged in pairs, one of each pair acting in the capacity of a prop, and 
the other of a tie, both of them acting on a transverse bar at the middle 
of which the power is resisted, thereby leaving the carriage and all that 
bears upon it to be lifted by, or suspended from, any ordinary balance by 
lever, or steelyard, whereby the weight may be obtained. Ninthly, he 
adopts certain modifications of the lever arrangements to increase the 
twisting power. ‘Tenthly, in order to prevent sudden jerk in lowering 
heavy bodies he applies a cylinder with an air-tight piston or ram, which 
he fits with a valve to admit air freely as the piston or ram is withdrawn ; 
also a small escape hole to let the air gently out as the piston or ram is 
forced into the cylinder by bringing falling bodies to bear upon such 
piston or ram, so as to force such piston or ram into the cylinder, in which 
case the pressed air acts as a sort of buffer, and lets the load gently down. 

—Not proceeded with. 

2606. Freperic Hotpway, Bayswater, Middlesex, ‘‘ManufactuTe of can- 

dies.”—Dated 5th November, 1856. 

This invention consists in the making of candles with hollow wicks, 
and in having an opening through their entire lengths so as to allow a 
current of air to pass up or through the wick when burning —Not pro- 
ceeded with. 

2610. Gronge Henry Stevens, Stafford-row, Pimlico, aud Ropert Fircn 
South Lambeth, ‘‘ Improvements in locking and unlocking jars, bottl es, 
= = vessels, and making such vesselsair-tight.”—Dated 6th Nove m- 
ver, 1856. 

This invention consists in certain novel and useful apparatus for the 
purpose of locking and unlocking jars, bottles, and other vessels, and 
making such vessels secure and air-tight, and thus tend in a great mea- 
sure to prevent waste, peculation, ident, and mistakes, the last refer- 











when required have spring pressure applied against them, and boxes may 
be made to operate, placed vertically or otherwise.—Not proceeded with, 


2629. See Class 5. 


2621. Tuomas Ox11s, jun., Liverpool, “ Apparatus for cutting paper, card- 


board, millboard, scaleboard, leather, &c.””— Dated 7th November, 1856. 

This invention consists, Firstly, in using to the cutting machine an 
adjustable table, so that its position can be varied from the level to an 
angular or bevelled position as may be required, to alter the downward 
course of the cut, and correct any inclination of the paper, drawing the 
knife inwards or pressing it outwards, which is effected by placing a shaft 
or bearing under the table so that it can vibrate or shift to any position 
required, and be held fast by screws, levers, or any suitable contrivance. 
Secondly, in the application of a side guide whereby the squaring of the 
material or other desired angle is easily obtained, the said side guide 
being placed on the table behind the knife, and adjusted te any angle 
by screws, or placed in a slide traversed with a screw and nut. Thirdly, 
in giving a leverage and fulcrum action, and a peculiar descending 
motion to the knife by means of a groove or other guiding arrangement 
placed at any angle between 45° and 90° between the sides of the ma- 
chine, which action and motion are assisted by an eccentric crank or 
other mechanical movement for the purpose of causing one end of the 
knife to rise higher and quicker than the other; and Fourthly, in the 
employment of a holder or holders in addition to the ordinary platen 
or support for the purpose of giving an additional back pressure or 
support to the material to be cut behind the said platen, to which is 
fastened brackets or supports having plates or rods which press on the 
material, thereby partially or entirely coveringit. By this arrangement 
the material is held more firmly, and inequalities of size are pre- 
vented.— Not proceeded with. 

2627. Grorex Bertram. Edinburgh, and Wiit1am McNiven, Polton 

Mill. Lasswade, ‘* Paper.”— Dated 8th November, 1856. 

This invention relates to improved arrangements of parts, as well as 
the mechanical action or working of what is technically known by paper 
makers as the knotting machine or pulp strainer, by which improved 





ring more especially to bottles or vessels containing poison. The inven- 
tion cannot be described without reference to the drawings. 

2612. See Class 5. | 

2613. Joserm Parker, Blackburn, Lancashire, ‘‘ Apparatus for roasting 
coffee, or for other similar purposes,”—Dated 6th November, 1856. 

These improvements relate, Firstly, to a novel arrangement of apparatus 
for placing the cylinder used for roasting in, and removing it from the 
fire; and, Secondly, in the method of carrying away the steam, moisture, 
and other deleterious matter from the coffee, chicory, or other like 
substance, whilst submitted to the operation of roasting. The cylinder 
so employed has bearings in two arms or supports, which are fixed to one 
or more upright rods or beams, so as to present the form of a quadrant. 
The upright beam moves upon a pivot at its lower extremity, so as to | 
take the cylinder to or from the fire moving in the circle described by 
the quadrant having the pivot for its centre. The cylinder may be 
turned, either by hand, or by means of a chain or band passing round a 
pulley upon its axle, and a second pulley secured upon a shaft running 
through the pivot of the beam. Upon the interior surface of the cylinder 
is fixed a series of scoopsin divisions which, as the cylinder revolves, 
will cause the coffee, &c., to fallin such a manner that the portion 
which laid upon the hot cylinder in one compartment shall be uppermost 
in the next, thus preventing the over-roasting or burning of the berry, 
&c. The second part of the improvements consists in the application of 
a perforated tube passing through the cylinder from end to end (as an 
axis), and furnished with taps at each end during the process of roasting. 
These taps are kept open to allow of the escape of the steam, moisture, 
or other vapour or noxious matter arising from the coffee, &c., but when 
the berry has been sufficiently roasted, and it is required to impart to it | 
a gloss and swell, the taps are then closed, confining the steam within 
the cylinder, by which the desired effect is attained. One end of the 
tube may be so contrived as to allow of its being drawn out or from the 
other end, and being made in the form of a scoop or spoon, 80 that a 
sample of the contents of the cylinder may be taken to test the roasting 
without opening the cylinder, and is furnished with a suitable stop 
piece or catch to prevent its being drawn out too far.—Not proceeded with. 

2614. Winuiam Henry OLLky, Brabant-court, Philpot-lane, London, ‘ Ob- 
taining photographic impressions or pictures of microscopic objects.”— 
Dated 6th November, 1856, 

This invention consists of certain arrangements and combinations of 
apparatus whereby photographic impressions of microscopic objects may 
be obtained by means of reflected light, and which are carried into effect 
by the combined use of the microscope, the camera lucida, or other 
suitable reflector or reflectors, and the camera obscura. 

2615. James Wenster, Birmingham, “A new or improved instrument or 
apparatus for transmitting hydrostatic and pneumatic pressure, which said 
instrument or apparatus is applicable to pressure gauges, safety valves, 
thermometers, pumps, and other like machines.”—Dated 6th November, 
1856. 

This is an instrument or apparatus in which a piston or moveable 
part works loosely in a cylinder or fixed part, the two parts being con- 
nected by a tube of caoutchouc supported within or without with a 
helical coil of wire, and the application of the same to pressure gauges, 
safety valves, thermometers, pumps, and other like machines, 


2617. See Class 10. 

2618. Freprxick Carman, Piccadilly, London, and Cuartzs Bowyrrr, 
Davies-street, London, “A method of purifying and disinfecting intes- 
— and manufacturing gelatine therefrom.’’"— Dated 6th November, 

856. 

This invention consists in first thoroughly washing the intestines in 
water, then reducing them to small pieces, and immersing them in a 
bath of sulphurous acid, or covering them with sulphurous acid. The 
intestines are subjected to the action of the acid for about twelve hours, 
when the first supply of acid is thrown away, and a fresh supply added, 
to which the intestines are again subjected for about twelve hours 
further. This second dose of acid is thrown away, and the intestines 
are thoroughly washed in clean water. Next a solution of alum is 
poured over the now disinfected intestines, and their conversion into 
gelatine is effected by steam applied in a double-sided or jacketed pan, 
lined with lead, enamel, or some other material not likely to be injuri- 
ously affected by the sulphurous acid. Care must be taken throughout 
the process to use only such vessels as will not be affected by the acid, 


2619. Henry Dincks, Moorgate-street, ‘‘ Improvements in the preparation 
and application of the materials for making worts and washes in brewing, 
distilling, and like operations, and in the apparatus connected with the 
same.” — Dated 7th November, 1856. 

Thése improvements, so far as they relate to the process of preparing 
the farinaceous materials, consist in the application of corn o> flour 
mills driven by steam or other power for grinding the malt or the un- 
malted grain, combined with the employment of bolting machires, or 
wire or other dressing machines for dressing the malt-meal, or other 
meal produced thereby, delivering one or more qualities of flour, and 
one or more qualities of pollard and bran or husk. In carrying out the 
improved process of making worts and washes from the materials thus 
prepared, the patentee first treats the flour by mixing it intimately with 
moderately heated water, and keeps the mixture at a regulated and 
maintained temperature in suitable pans, tanks, or other vessels, until 
the diastase of the malt has sufficiently saccharised the malt, starch, 
and any added starch. He next operates on the bran or husk by 
itself, or mixed with the pollard, using hot water therewith in a mash 
tun or other distinct vessel, and leaves the mash covered up for some 
time to saccharily the small adhering portion of starch, and to obtain 
the colouring and flavouring principles of the husk. 

2620. ALEXANDER PorecKy, Hackney, ‘Safety-match or lucifer boxes.”— 
Dated 7th Movember, 1856. 

The improved boxes may be made of metal or other suitable mate- 
rials, and be provided with a wedge-shaped chamber to contain the 
matehes. The narrow end of the chamber is opposite a bar or similar 
contrivance, passing through the box elongated at one end to be 
pressed, and carryin. above a parallel pin or rod, and having its short- 
est end under a-hole, through which the matches are to be protruded 
for use, near which may be arrangements for lighting. The bar can be 
pushed forwards, but is retained in its place by springs, which also 
serve to return its after pressure, The end of its upper pin or rod is 
situated immediately behind a match ready to push it out when so 
pressed, Through slots in each side of the wedge-shaped chamber pass 





arrangements to agitate and keep the matches parallel, and they may, 


arrangements and action a more effective knotting or pulp straining 
action is secured than has hitherto been the case. The improved ap- 
paratus takes two general forms. Under one of these forms the sieve or 
pulp straining plate is disposed so as to form the flat bottom of a 
vibrating frame, arranged to work upon a fixed centre at one end, 
whilst it is i at its opp end to aneccentric cam, crank, or 
other movement, to give the frame a vertical vibratory action. Or, in- 
stead of setting the strainer or sieve frame upon a fixed centre, it may be 
worked from both ends, either with a horizontal, or see-saw, or other 
movement. The strainer plate is surrounded on its lower face with a 
flexible bag-like piece of vulcanised h or other ble flexible 
material. This flexible bag forms the connexion between the bottom of 
the sieve frame and the bottom of a stationary chamber in which the 
sieve frame vibrates, In this way, whatever pulpy matter falls through 
the strainer plate is conducted by the flexible bag directly down upon 
that portion only of the bottom of the surrounding chamber which is 
embraced by the lower end of the bag. In the bottom of this fixed 
chamber there is a horizontal slide valve governing the entrance to the 
upper end of a duct by which the cleansed pulp is drawn off for use in 
the after process of actual paper making. The crude pulp is supplied to 
the vibrating strainer by its open top, and the rapid vibratory movement 
communicated to the sieve frame, in conjunction with the action of the 
flexible bag at the bottom of the frame produces a most efficient suction 
or forcing pressure upon the pulpy mass. This action forces the 
cleansed pulp rapidly through the strainer plate, whilst none of the pulp 
can escape out into the open portion of the surrounding chamber, but is 
retained within the area enclosed by the flexible bag. Under another 
form this improved apparatus involves the use of a cylindrical sieve or 
strainer. 

2630. Witt1am GossaGe, Widnes, Lancashire, ‘* Manufacture of carbonates 
of zine, of iron, and of manganese, and in the useful application of such 
carbonates.”—Dated 8th November, 1856 

The patentee claims, Firstly, the manufacture of carbonates of zinc, 
of iron, and of ig by d posing solutions of sulphates or 
chlorides of such metals by means of carbonate of magnesia, or by de- 
composing such solutions by means of caustic b ly 


and q 
converting the hydrated metallic oxide produced into carbonate by 
means of carbonic acid gas. 














Secondly, the manufacture of carbonates of 
zine and of iron by decomposing solutions of chloride of zinc or of iron 
by carbonate of lime, or by decomposing such solutions by means of 
caustic lime, and subsequently converting the hydrated metallic oxide 
produced into carbonate by the means of carbonic acid gas. Thirdly, the 
useful application of carbonates of zinc, of iron, and of manganese, manu- 
factured as before described to the decomposition ot sulphuret of sodium 
contained in such alkaline liquors as are obtained by the lixiviation of 
rough soda (black ash) in the well known soda manufacture, thereby 
producing metallic sulphuret, also carbonate of soda. Fourthly, the 
useful application of carbonate of eg factured by de- 
composing solutions of sulphate or of chloride of manganese by means 
of carbonate of magnesia or by means of caustic magnesia with sub- 
sequent application of carbonic acid) to the production of black oxide of 
rs , by di posing such carbonate of (so fi 
tured) by heat in the presence of atmospheric air. 











2631. Coartes VaveHan, Witittam James Vaveuay, and Ricnarp 
Vaveuan, birmingham, “Strap or band for working stamps, raising 
weights, and transmitting power generally.”— Dated 8th November, 185. 

This invention consists of a strap or band made of a thin strip or 
strips of iron, copper, brass, or such other metal or alloy as combines 
sufficient strength with the requisite elasticity; that is to say, an amount 
of elasticity which will permit of the said strap or band working over a 
pulley without taking a permanent set. When more than one strip is 
employed, the p rivets the same together, end to end, or strip upon 
strip, the junctions in the latter case being so arranged that no two shall 
coincide. The metallic strip or strips may be covered or combined with 
leather, gutta-percha, india-rubber, or other flexible material. The 
said flexible materials may be connected with the metallic strip or strips 
by rivetting or in any other convenient manner, Although the new or 
improved strap or band is applicable for the transmission of motion in 
all cases where straps or bands of leather or gutta-percha are ordinarily 
employed, yet it is more particularly applicable for working stamps. 

2632. ARCHIBALD Rep, Sidmouth-street, Regent-square, London, 
“Treating iron so as to render it impervious to continuous oxidation.” 
—Dated 8th November, 1856. 

The inventor places the iron to be operated on in a properly con- 
structed furnace, and completely covers its surface with soot or other 
matters composed of the same elements, and having similar properties. 
The temperature is then raised to a red or white heat, and continued 
for fifteen or thirty minutes, or longer, according to the mass of iron to 
be operated on. He then removes it from the furnace and allows it to 
cool, the surface is then thoroughly cleaned, and is found covered with a 
coating which is impervious to rust under all circumstances.— Not pro- 
ceeded with, 

2635. Jzan Baptists Epovarp Victor Atavx, Paris, ‘A lubricating 
composition ’”"—Dated 8th November. 1856. 

The inventor has obtained good and economical results from the use 
of vegetable oils mixed with either paraffine or stearine, or both, in the 
manufacture of a lubricating composition which constitutes this inven- 
tion. The description of vegetable oil which he prefers for the purpose 
of this invention is that known and distinguished as resin oil, which 
should be distilled at a very low temperature. The said oil he subjects 
to three distillations, the product of the first and third of which he does 
not use, but only the product of the intermediate or second distillation. 
He takes about six parts of the oil thus prepared or obtained, and places 
them in a double bottom still, heated by steam, until the temperature is 
raised to about 100 degrees of Centigrade’s thermometer. To this he 
adds one part of mutton tallow heated, and pressed or squeezed and 
liquified. He then stirs it well, and leaves it to cool or set,—Not pro- 
ceeded with, 

2637. RIcHARD ARCHIBALD Brooman, Fleet-street, London, “ Preserving 
provisions.”—A communication—Dated November 8th, 1856. 

This invention consists in the employment for the preservation of pro- 
visions of an extract, infusion, or product derived from carragohem or 
other moss, varec, fucus crispus, kelp, sea-wrack, or other substance 
capable of yielding a similar extract, or of any matter containing iodine. 
And the invention also consists in employing stearine or other fatty or 





greasy matter for closing or sealing the cases or receptacles containing 
the provisions to be preserved. In employing the invention for preserv- 
ing meat itis as well to mix the aforesaid extract with an extract 
obtained by boiling down cartilages or meat, and after pouring the com- 
bined extracts into the case containing the meat, which has been previously 
sprinkled with saltpetre, and sealing it with stearine or other like body, 
it is boiled in a digester. Salt or other agent for checking the libera- 
tion of steam is recommended to be mixed with the water in the 
digester. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 


Tue Iron Trape or Sovrn Starronpsnime: More Healthy: Foreign Pros- 
pects still brighter: Pig-makers doing well: Upward tendency—Coat TRADE: 
Actice— Tue Hanpware Export Trape or THE WesT MIDLANDS: 
Interesting Statistics—Surorsnmre Unton Rateway AnD Canal Bit: Re- 
port of the Admiralty— Mauicious Destructioys or A Borer: Discharge of 
Prisoner— WOLVERHAMPTON WATERWORKS’ Biti: Expenses of Litigation: 
Probable Settlement—EpvucaTion OF THE WorKING CLassEs: A Resumé of 
the good work—EXuIBITIONS THE ORDER OF THE DaY—COMPANIES FOR 
Supptyinc Foop: Successful Results—Gas Recuiators: Interesting trials 
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Leavinec Work Witnout Notice: Prompt Action of a Government In- 
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Down A Smart—Loss on Hovse Property FROM MINING OPERATIONS. 


Tue condition of the iron trade of South Staffordshire is a shade 
more healthy this week than it was last; and the prospects are in- 
creasing of greater facilities of trading upon more advantageous terms 
to the British maker with Russia and other continental states. The 
attendance of masters at Wolverhampton on Wednesday, and 
Birmingham on Thursday, was large, and everything tended to 
produce an almost universal cheerfulness as to the time present and 
to come. 

The pig makers are doing well, with a marked tendency upwards 
in consequence chiefly of the continental prospects before referred to. 
. The coal trade is unusually active at this season, and prices are 

rm. 
In the general trades of Birmingham and Wolverhampton there 
may be reported a slight improvement upon last week’s report. 

The export of articles of hardware and other descriptions of 
merchandise, for which the West Midlands is so well known, has 
contributed largely to the very favourable state of things shown by 
the Board of Trade returns for the month of April, which were issued 
on Tuesday. Those returns show that the total declared value of 
the exports of British produce and manufactures was £9,985,844, 
being more than half a million in excess of the same period of last 
year, while the four months ended the same day show an increase of 
more than four millions. The earthenware and porcelain exports 
rose from £117,333 to £141,870, an increase which extended to every 
country importing the products of the Potteries, a Canada, 
in respect of which a slight falling off appears. The glass trade also 
shows an improvement, except as regards common bottles, the 
respective values being—flint glass, £18,957 against 414.660; 
window glass, £7,770 against £2,681; common bottles, £25,964 
against £28,424; plate glass, £7,937 against £5,303. The exports 
of hardwares and cutlery rose from £297,190 to £309,279, Brazil, 
India, and Australia showing a diminution in the demand, while to 
France, the Hanse Towns, the United States, and Canada, the increase 
in the exportation was very considerable. The machinery exports 
indicate undiminished activity in that important branch of industry. 
The value of the steam engines exported in April was £77,057, 
against £56,433 in the corresponding period of last year, Denmark 
and Russia having again become customers, with an importaut 
demand from France, India, and Australia. Machinery of all other 
kinds rose from £145,313 to £185,971, the demand from France, the 
Hanse Towns, India, and Australia, having increased, while Russia 
is among our markets again, importing machinery last month to the 
value of £11,558. The return of the iron trade is as follows:— 

April, 1856. April, 1857. 
£217,601 





3 po ORT ee ee os 

Bar iron, bolt, and rod oe ae 642,751 711,420 

ee ee ee eee 15,124 . 14,834 

CP ce ens so Ss ee se on 60,567 os 68,655 

beh eT ee ee 370,807 ° 363,571 

Steel eo 00 00 ce ee co ce 76,499 ee 73,701 
£1,320,957 £1,449,782 


The demand for pig iron in the United States shows a diminution, 
but Russia took 12,971 tons against 5,102 tons last year, and Canada 
7,332 tons against 3,943 tons; there was also a considerable increase 
in the exports to France and Holland, especially the latter country. 
Bar iron was in diminished demand in France, India, Australia, 
and the United States, but the exports to Canada more than 
doubled, and there was a large increase to Holland and the Hanse 
Towns. The smallness of the increase under cast-iron is attributable 
to the decline in the demand from Australia, which the enhanced ex- 
ports to India? and Brazil little more than compensated for. The de- 
cline in wrought-iron extended to all our markets, except Canada; 
but the total diminution, as will be seen from the table, is only small. 
The other metallic exports are shown in the annexed table :— 

April, 1850. April, 1857, 


Copper in bricks and pigs.. .. £66,600 oe £42,731 
»» Sheetsand nails, including 
yellow metal ee oe 161,349 oe 116,914 
» wrought - <8 11,431 oe 25,705 
Brass so oo’ 7,551 ~ 12,870 
Lead ae ae Soe oe 61,209 
Tin, unwrought .. ‘ os 21,574 oe 13,119 
SS wee ee ee 148,326 e 134,818 


The decline in the tin-plate trade is chiefly attributable to the 
exports to the United States, which amounted in value, in April, 
1856, to £113,522, having fallen last month to £83,955. The exports 
¢ plate, plated wares, jewellery and watches, rose from £37,593, to 

44,850. 

The following is the report of the Admiralty signed by W. G. 
Romaine, in reference to the Shropshire Union Railway and Canal 
Bill now before Parliament. This bill is to authorise the construc- 
tion of a railway commencing by a junction with the Shrewsbury and 
Stafford Railway, about twelve aie from Shrewsbury, and termi 
nating in the parish of Sutton Maddock, about a quarter of a mile to 
the east of the terminus of the Shropshire canal, at Coalport, a dis- 
tance of eight miles: a portion of this line occupies the site of the 
Shropshire canal. Their lordships did not consider a local inquiry 
necessary in this case. For the last mile the railway skirts the river 
Severn, and for the last half mile the limits of deviation extend into 
the river; their lordships have, therefore, to require—Ist. That where 
the limits of deviation extend within the margin of the river, no 
departure riverward of the black concinuous centre line of way shown 
on the deposited plan, be carried out without their lordships’ assent. 
2nd. That the railway shall not claim any exclusive right of water 
frontage by reason of the line being carried along the shores, but 
only such frontage as the railway may require for its own uses, 
leaving any other parties, legally entitled, to construct quays, 
wharfs, &c., to seaward of the railway, on obtaining the sanction of 
the Admiralty. 3rd. That where the line of railway interposes itself, 
cutting off access between land and water, all such crossings over or 
under the railway or on a level shall be provided during the forma- 
tion of the line, and from time to time afterwards as in the opinion of 
the Admiralty shall be deemed necessary to give free access to and 
from the river. 

The deaths from the blast furnace explosion near to Wolverhamp- 
ton now amount to seven. 

At the Dudley police-court on Monday last, Joseph Roden, an 
engineer in the employ of Messrs. I and T. Badger, at the Bell Farm 
Colliery, Dudley, wascharged with unlawfully, maliciously, and felon- 
iously destroying the boiler of a certain steam engine used in sinking, 
draining, and working a certain mine. Mr. Isaac Badger was pre- 














THE ENGINEER. 


439 





May 29, 1857. 








sent, but did not sit on the bench during the hearing of the case, 
occupying a seat at the table used by the bar and the press. Abraham 
Hartland stated that he was managing engineer under the Messrs. 
Badger. The prisoner had been employed as engineer at the Bell 
Farm Colliery, where a boiler explosion took place a fortnight ago. 
Witness was not at the colliery at the time, but shortly afterwards 
went to the spot. He found the boiler torn into four or five pieces, 
and the brickwork by which it had been surrounded, and steam and 
feed pipes blown in all directions, one piece a distance of 200 yards. 
He made an examination of the plates of the boiler and found them in 
a fair condition; the boiler had been repaired about a month before. 
He thought there was plenty of water in the boiler‘at the time of the 
explosion, and that the explosion had not taken place from the plates 
becoming heated. The explosion might have been caused by the 
steam clack sticking and a greater pressure of steam being conse- 
quently confined within the boiler. The clack, however, was blown 
to pieces so that he could not tell whether the explosion took place 
from this cause. He could not tell from what cause the explosion 
took place; no doubt there had been an extra pressure upon the boiler 
somewhere.—At this point Mr. Badger addressed the bench, observing 
that he did not think the evidence would justify the bench in punish- 
ing the prisoner, but if the ease had not been brought before the 
magistrates, and any loss of life had taken place from the explosion, 
it would have been said “ Oh, he (Mr. Badger) cares nothing about 
these things.” The defendant sometimes made nine days a week, and 
he (Mr. Badger) said it was decidedly wrong for him to do so.—Mr. 
Cartwright, magistrate, said Mr. Badger had done right in bringiag 
the case before the bench.—There being no more evidence, the bench 
said there was nothing to criminate the defendant.—-Mr. Badger: 
There’s no doubt the explosion took place from neglect. He added 
that the defendant was an impudent fellow.—Mr. Cartwright then 
addressed the defendant, reminding him of the importance of his 
duties and the care he ought to exercise in the performance of them. 
If the evidence had shown that he was culpable he would have stood 
in a perilous situation. He would be discharged now, as the testimony 
had not been strong enough to show that he was guilty of negligence 
in the case. 

[There was not sufficient evidence adduced to show that the 
apparatus upon the boiler, which was a globe-shaped low-pressure 
one, were such as to make the working of itasafe proceeding. It by no 
means follows because the engine-tenter was summoned that he was 
the only person to blame. ] 

We have before referred to the financial difficulties of the corpo- 
ration of Wolverhampton arising out of their attempts to carry a 
Water Works Bill through Parliament; and in particular to the 
proceedings adopted by Ir. Hughes, C.E, of London, to obtain the 
amount of jhis ana for professional services rendered upon that 
occasion. The wealthy ratepayers, with Mr. Hartley at their head— 
an ironmaster referred to in the next paragraph—have now taken the 
matter into their own hands and have determined to call upon all 
the townspeople for a voluntary rate of 1s. to pay all just demands 
and terminate the litigation. The following statement of the Mayor 
of Wolverhampton, madeat the meeting to which the honourable and 
sensible resolve mentioned was come to, will be as instructive to our 
general readers as it is humiliating to the inhabitants of Wolver- 
hampton, who have hitherto refused to pay the costs in question 
because the corporation took action before tirst consulting their con- 
stituency in public meeting, as the law requires. The mayor read a 
list of such of the liabilities of the corporation as come under the 
head of “ Parliamentary expenses.” It appeared from the mayor's 
statement that the loss sustained by the borough in consequence of 
the litigation on the water question already amounts to upwards of 
£1,400, including fees to counsel, Mr. Hughes’s expenses, sheriffs’ 
charges, and loss of interest on the value of real estate, and the large 
loss in rent which has accrued since the seizure of the cattle market 
by the sheriff, &c., on Mr. Hughes’s behalf. The mayor also stated 
that it was high time the liabilities were discharged, for the loss to 
the borough is at the rate of £1,220 per annum, besides loss of interest 
on £5,000 worth of real property, estimated at £250 a year, in ad- 
dition to which Mr. Hughes is entitled to interest on his judgment. 
The mayor further observed that the late town clerk had at various 
times stated that, if empowered and furnished with the means, he 
could settle the whole of the Parliamentary expenses at a reduction 
of £1,577, which sum, added to the above amounts, makes a total 
loss to the borough of upwards of £3,000. The present gross annual 
loss, it appeared, is upwards of £1,500, which must inevitably 
continue until the litigation with Mr. Hughes is terminated. 

We referred last week to an instance of liberality on the part of 
four ironmasters of Wolverhampton, in which liberality there was 
manifested the strong desire of these gentlemen to aid in the 
becoming effort which is now being made to educate those who are to 
be the labourers, the mechanics, and it may be the prosperous trades- 
men and commercial men of the next generation. Foremost of the 
contributors referred to, it will be remembered, was Mr. Hartley. 
We advert again to the matter, first, to give an extract from the 
speech which that gentlemen made when presiding over the meeting 
at which the money was given, in the hope that others who are 
equally able with Mr. Hartley may take a similar course to that 
which he has taken upon grounds no less dignified and praiseworthy ; 
and next to notice a feature in the schools which it is designed to 
erect, which although largely prevalent in Switzerland and in other 
ae of the Continent, is not much practised in England——Mr. 

Tartley said—‘* My mind is quite made up on the question. I am 
quite sure that any system of education in which the Bible itself is 
not made one of the leading elements will be rather a curse than a 
blessing to the rising generation of this country. I have considered 
the responsibility attached to myself, as one who has opposed certain 
educational schemes on other occasions, as a large pe of work- 
men, and as a member of this congregation, and I am quite prepared 
to say that if the congregation will raise £1,000, or any less sum, I 
shall be happy to contribute one-fourth of the amount. So far as I 
am personally concerned I am prepared to make a sacrifice to meet 
what I consider to Le the fair and just claims of the rising generation, 
and especially in connexion with the people who worship here—the 
providing of a proper place in which the education of the young 
may be properly attended to, and in which their efficient masters 
may, from time to time, properly, and without injury to themselves, 
fultil their arduous and onerous duties.” ‘The peculiar feature of 
these schools (those connected with the Wesleyan Chapel at Wol- 
verhampton) is, that the portion of the acre of land bought by Mr. 
Hartley to accommodate the school committee that is not required 
for the building and its attendant playground will be let to the 
scholars as garden ground, Mr, Hartley having expressed himself de- 
sirous that such an appropriation of the surplus land should be made, 
if only a low per-centage upon the purchase-money (£1,000) might 
thereby be realised. It is not easy to conceive how many will be the 
advantages of such an arrangement to the scholars both now and in 
after life. Society generally, and likewise their future employers, will 
be benefited in a proportionate degree. It should be stuted that if 
the land had been mapped out into building allotments, so desirable 
a spot does it occupy for the erection of workman’s dwellings that a 
large instead of a small per-centage might have been easily obtained 
upon the purchase-money. We may add, so favourably is the 
addition to public school buildings of any industrial department re- 
garded by the Government that, instead of contributing only one- 
half of the cost of erection, the Educational Board will give as much 
as two-thirds of it, We should rejoice to hear of the course which in 
this matter is being pursued by the hon. sec. of the iron-trade ex- 
tensively followed by other ironmasters throughout the kingdom. 
Such a work is worthy of the best of us. No work, we confidently 
affirm, possesses more of the ‘“ quality ” that has been so beautifully 
ascribed to “ mercy,” in relation to its effects both upon “ him that 
gives and him that takes.” If we wish to leave the world better for 
our brief stay in it, and if we care for the future comfort and peace of 
our children, let us either educate or afford the means of educating 
the children of our workpeople, leaving no part of the wonderfully 
composite nature which is common to us all untrained. 

“ Exhibitions” seem to be the order of the day. The Birmingham 
Architectural Society, at its recent annual meeting, “ the question of 








the Sm of an Architectural Exhibition was referred to the 
council.’ 

At the meeting above referred to it was announced that a Bir- 
mingham Architectural Photographic Society had been formed. 

During the vacation, which is now so near at hand, the members of 
the Birmingham Architectural Society have determined to visit 
Oxford, to examine the architectural ts of that city. 

An interesting fact, as showing the benefits to the public from the 
establishment of mutual companies for the supplying to their share- 
holders articles of daily consumption, respecting which some difficulty 
might before be experienced as to their genuineness, has just been 
made known through the efforts of the Lancet. By direction of that 
paper eight samples of Birmingham flour have been analysed. These, 
with only one exception, were all found free from alum or any other 
mineral substance. The exceptional article contained but a very 
small portion of alumina. These flours did not contain any other 
farinaceous article than that derive dfrom wheat. Ten samples of 
bread have also been examined. Five contained alum, but copper 
was found in neither sample, nor was any other flour or vegetable 
substance discovered except wheat flour. A very different state of 
things prevailed some time back in regard to the bread sold in Bir- 
mingham. So bad was this that many of the consumers took the 
matter up, and established some three or four bread companies. These 
companies, for the most part, have been eminently successful as com- 
mercial undertakings; and it is undoubtedly to their beneficial 
operation that the comparative purity of the present bread supply of 
Birmingham is attributable. 

On Saturday evening last, Esplin’s patent gas regulator, com- 
monly but erroneously called “ Judkins’ Gas Regulator,” was subjected 
to a public test in the Market-hall, at Wolverhampton. The result 
was satisfactory. The hall is lighted by means of between one and 
two hundred burners, and these are supplied with gas from two large 
meters. Regulators have been affixed to each of these, and the plan 
adopted for testing them was as follows:—Each meter was tried 
separately, and it was agreed that it should be first ascertained what 
period of time would be occupied in consuming 100 cubic feet of gas 
with the regulator in use, and then to try a similar experiment with- 
out the regulator. Twelve minutes were occupied in burning the 
stated quantity of gas whilst the new invention was in operation, but 
when the regulator was out of action the 100 feet of gas were con- 
sumed in no longer time than eight minutes. A saving of gas equal to 
33 and a fraction per cent. in favour of the consumer would therefore 
beshown by the use of the regulator. The experiment upon the other 
meter resulted still more satisfactorily. It should be borne in mind 
that whilst the article which was subjected to test was in use, the 
light in the hall was clear and brilliant, but after the suspension of 
its operation, the flame of light, though somewhat larger, was not so 
effective nor vet so pure, a considerable quantity of gas escaping un- 
consumed. ‘he pipes, it may be mentioned, proceeding from the two 
meters fall into one main, and do not separately supply any, or if 
any, but very few, burners with gas. 

The following paragraph might well be introduced by “ Wonderful 
if true.” We commend the youth to the notice of Mr. Bennett, of 
Cheapside:—The Patrie contains the following: “A youth, aged 
eighteen, belonging to a respectable family of Paris, had about a year 
ago been condemned for theft to five years’ imprisonment. His con- 
duct in prison being quite exemplary, he gained the good opinion of 
the director, who soon remarked in him a peculiar aptness for pecu- 
liar contrivances. A few days ago he begged the director to tell him 
what o'clock it was, that he might set his watch. ‘ You have a 
watch, then?’ asked the director. ‘Only since yesterday, sir,’ said 
the prisoner, and, to the astonishment of the director, produced one 
made of straw! This little masterpiece is two and a-half inches in 
diameter, about half-an-inch thick, and will go for three hours 
without winding up. The dial plate is of paper, and a pretty straw 
chain is attached to the whole. The instruments and materials the 
prisoner had at his command were two needles, a pin, a little straw, 
and thread. Several persons of distinction, moved by this surprising 
genius for mechanics, are now endeavouring to obtain his liberation.” 

The proceedings related in the following paragraph are further 
confirmatory of our last week’s remarks upon the public spirit and 
progressive character of the men of North Staffordshire :—A 
preliminary meeting of gentlemen favourable to the establishment of 
a public park was held on Friday evening last, at Hanley. To carry 
out the project it is in contemplation to purchase an eligible estate in 
the neighbourhood ; and in connexion with which plans for laying 
out the ground were submitted. 

The officers and workmen employed at Earl Granville’s Shelton 
colliery and iron-works have contributed the sum of £95 4s. 6d. to 
the subscription in aid of the sufferers by the calamity at Lundhill, 

Nearly two hundred hands at the colliery of Messrs. Gibbs and 
Canning, Glascote, have struck for wages. A month ago Messrs. 
Gibbs and Canning gave notice to the colliers of a reduction 
in the rates for getting coal, and when the time arrived for the reduc- 
tion to take effect nearly the whole of the men desisted from work. 
A few submitted to the alteration, and the proprietors ordered the 
“ day men,” men paid by the day to mend roads, air shafts, &c., to 
take the colliers’ places. This many of them refused, and left the 
works, for which they haye been summoned before the magistrates. 

A question involving the ventilation of a coal pit was taken before 
the magistrates at Willenhall, near Wolverhampton, a few days since. 
Three colliers were charged by John Lowbridge with leaving his 
service without notice. The men’s defence was that the pit was foul, 
and the case was adjourned for a week that it might be examined by 
the Government Inspector. On Thursday, the report of Mr. L. 
Brough, Inspector of Mines, Wolverhampton, was laid before the 
sitting magistrates. The document said, “ up to the present date the 
general provision for airing the pit is insufficient, and that the work- 
men charged with leaving their employment have only exercised a 
proper discretion in so doing.” The chairman, in giving judgment 
accordingly, expressed the thankfulness of himself and colleagues 
that they had such an officer as the Government Inspector, who on 
this occasion had acted with much promptitude, adding that he was 
sure the bench would never be found compelling men, by any techni- 
cality of law, to work in places dangerous to their health and lives. 
——This is one of many frequently recurring instances of the benefit 
to the working collier of such an officer as a government inspector of 
mines, when that office is carried out as it is by the inspector named, 
namely, in a manner to win the respect and confidence at once of the 
men and their masters. Frequently have we seen the residence of Mr. 
Brough surrounded by men who seek his aid in cases mostly of 
imaginary, but in others of real grievance, which it was in the power 
of their employers to remedy, but which they would not remedy 
without either the interference of the magistrate or the remonstrance 
of the inspector. On Wednesday last we were made acquainted with 
acase in which, by Mr. Brough’s judicious counsel, a difference 
between several colliers and their employer was settled on that day 
even after summonses had been taken out in the case. 

A few days since an inquest was held at Rowley Regis, on the bod 
of a pikeman at the pit of Messrs. King, Swindell, and Evers, Crad- 
ley Heath Colliery. The inquiry occupied considerable time, and 
was important, as the question of the thorough ventilation of the pit 
was mooted. It appeared that on the night of the 25rd of April last 
some colliers were at work in the “ road” all night, and when they 
knocked off the following morning the doggy tried with the safety 
lamp, and found all correct and clear from sulphur. Deceased then 
commenced work on the gin-road, and after a space of about two 
hours an explosion took place, which severely burnt him and two 
others. With reference to the ventilation it was shown that the 
works had been driven out about 250 yards, and the air was carried 
the whole length of the gate-road. Seventy yards from the bottem 
of the shaft another road had been made, which extended sixty 
yards from the main gate-road referred to. It had been purposed to 
cut a “ thirl” through the end of this last-named road, so as to 
allow the air to circulate along it; but this design had not been 
carried out, and thus no stream of air was carried into it. With re- 
ference to this apparent neglect, Brookes, the ground bailiff, and other 
witnesses said before the coroner that as no sulphur had been 
found in this part of the road previous to the accident, he had not con- 








sidered it necessary to carry the air in, although this might of course 
have been done by “ trows,” &c. The witnesses added that they 
thought the sulphur “ escaped from a fault.” After a careful sum- 
ming up by the coroner, the jury returned a verdict of “ Accidental 
death.” Subsequently the coroner and jury addressed Mr. Swindell, one 
of the pit proprietors, who was present, as also Brookea, and said that 
the air ought to have been at once carried along the new road, and 
that no portion of the pit should be left without due ventilation. 

On Wednesday an inquest was held at Wednesbury, South 
Staffordshire, on the body of one of two men who fell from nearly the 
top of the shaft of a gin pit in that town belonging to Mr. Horton, to 
the bottom in consequence of the skip becoming unhooked from the 
tackling. Deceased’s companion was so severely injured by the same 
occurrence, that it is improbable that he will survive. The men had 
gone down to fire a shot, and in the language of the survivor, were 
returning in a “hurry.” The tackling was everything that could be 
desired, and if only the merest caution had been exercised—such as a 
mere child only imperfectly educated would have used—the men 
would have ascended in safety. 

A case of great importance to the owners of house property at 
Tipton, in South Staffordshire, was decided in the county court of 
Dudley on Friday last. Than Tipton few towns in this district have 
suffered more loss from injury to surface property by mining opera- 
tions. The plaintiffs in the case were Mr. Thomas Hampton, who is 
engaged in the iron trade, and is the owner of certain small house 
property at Tipton, and the defendant, Mr. Samuel Rowley, jun., an 
extensive mine proprietor, also of Tipton. The trial was brought to 
recover the sum of £50 as compensation for damages sustained by 
certain houses belonging to the plaintiff, situated at Tipton Green, 
by reason of the defendant working the mines under or near 
them. There was quite an array of legal talent on either side. The 
defence was that not the mining operations of Mr. Rowley, but those 
of Messrs. Roberts, who had pits near to the plaintiff's propertyfhad 
occasioned the damage (valued at £70) to Mr. Hampton's houses. A 
jury had been summoned in the case, and they gave a verdict for the 
plaintiff for the fall amount claimed. The importance of the case 
and the damaged condition of a large portion house property at 
Tipton, may be gathered from the fact that defendant's counsel, 
whilst conducting his client's case, said that this was not a question 
of £50 only, but, ifthe verdict went against Mr. Rowley, the liability 
of that gentleman would be established to the extent of perhaps 
£50,000. 





METALS AND MANUFACTURES IN THE YORKSHIRE 

AND LANCASHIRE DISTRICTS. 
(FRoM OUR OWN CORRESPONDENT.) 
A conTinveD firmness is manifested in the iron trade, and though 
the position of the money-market tends to check speculation, the 
demands for the Continent, together with the home requirements of 
the trade, keep business in a literally active state. There is a steady 
inquiry for merchant iron, and rails for India and Australia are in 
good request. The Welsh houses are said not to have so many 
orders in hand, but we can hear of no depression in the Welsh iron 
trade. The almost entire absence of speculation has imparted a 
healthy aspect to business and prevented those fluctuations which 
would otherwise have taken place. 

The coal trade is somewhat inactive, but should the contemplated 
arrangements fer export be successfully carried out, as we have good 
reason to believe they will, an improvement will soon be observable. 

Messrs. Clayton, Shuttleworth, and Co., engineers, of Liverpool, 
have received orders to supp!y an engine to be used in paying out the 
electric cable for a telegraphic communication between England and 
America. The engine will be placed on the Agamemnon. The same 
firm have also received orders to forward several of these engines to 
Vienna, where they were so much approved at the late Exhibition. 

During the present season a number of learned societies have agreed 
to hold their annual meetings at Manchester, in connexion with the 
Art Treasures Exhibition. ‘There is no visit which will be welcomed 
with more pleasure and importance than a sojourn of the Institute of 
Mechanical Engineers. The Manchester Guardian, in reference to 
the visit, says:—We have pleasure in adding (and we can do so with 
certainty) that the Institute of Mechanical Engi will, with the 
same view, hold meetings in Manchester, on Wednesday and Thursday 
the 24th and 25th June; so that they will probably precede the 
Society of Arts about a month. The Institute numbers about 300 
members; more than thirty of them being of this city, and a 
goodly number in the neighbourhood, as well as of Birming- 
ham, Liverpool, Leeds, &. The headquarters have been fixed 
at Birmingham, where, since the formation of the Institute, eleven 
or twelve years ago, quarterly meetings have been held, for the 
reading of papers and discussion. Last year, for the firat time, a 
general meeting was held at Glasgow ; and the elaborately-illustrated 
reports of the proceedings added two valuable parts to the “ Trans- 
actions.” The Institute had for its first president the late Mr. G. 
Stephenson; then came Mr. R. Stephenson, followed by Mr. William 
Fairbairn; and the meetings here will be under the guidance of Mr. 
Joseph Whitworth, who is now the president. A local committee 
has been formed for making the necessary arrangements, and Mr. 
Benjamin Fothergill, one of the vice-presidents, has accepted the 
office of honorary secretary. It is expected that a large proportion 
of the 300 members, including most of the celebrated engineers of 
Great Britain, will assemble in Manchester in June; and it is con- 
fidently hoped that the invitations sent out will be accepted by many 
of the chief engineers on the Continent. It is intended to hold 
the meetings, and a conversazione in that noble and very appropriate 
building, the Mechanics’ Institution, David-street, the directors 
having readily granted the free use of the lecture theatre and 
the suite of rooms on the same floor. On Wednesday and 
Thursday, from eleven o'clock until probably four in the 
afternoon, the time will be devoted to papers and discussion ; 
on Wednesday evening there will be a conversazione, to which 
gentlemen not members or engineers will be invited, and 
models, together with all the drawings originally prepared to illustrate 
papers read in previous years, will be exhibited. On Thursday 
evening the members will dine together, probably at the Art Treasures 
Palace; and Friday will mainly be devoted to visiting the exhibition 
In addition, arrangements will be made for members visiting and 
inspecting the principal engineering and manufacturing establish t 
in the city and neighbourhood. There will be no lack of important 
papers to occupy the time set apart for business, for tw a large 
number of promises have been received. ‘The president will read a 
communication “On a standard decimal measure of length for me- 
chanical and engineering work ;” a most important subject, and one 
with which Mr. Whitworth’s studies and practice eminently qualify 
him to deal. The object of the paper will, of course, be to urge the 
advantages that would result from the general introduction of such a 
standard. Mr. Fothergill contributes a paper “ On the comparative 
economy of coal and coke in locomotive engines ;” and the paper 
promised by Mr. Fairbairn refers to a tubular wrought-iron sixty-ton 
crane, recently erected at the extensive government steam factory, 
Keyham, Devonport. We need go no further; we have said enough 
to show that materials already exist for a most instructive meeting of 
the Institute, combined with the many pleasures to be derived from 
visiting the Art Treasures Exhibition. ees 

A suggestion has been made to hold an agricultural exhibition at 
Manchester during the visit of her Majesty, but we have not heard 
that the idea has met with much favour amongst the agricultural 
community. . 

The Lancashire Association for the Prevention of Steam Boiler Ex- 
plosions held their usual monthly meeting on Tuesday, at the office of 
the secretary, Mr. Henry Whitworth, 13, Corporation-street, Man- 
chester, when the chief inspector, Mr. R. B. Longridge, presented his 
monthly report, from which we have been furnished with the follow- 
ing extracts, viz. :—“ During the present month 315 visits have been 
made, 821 boilers inspected, and 102 engines indicated.” The follow- 
ing are the principal defects which have been observed in the boilers, 
viz. ;—* Four boilers dangerous from over-pressure ; three ditto, from 
corrosiun of plates; three ditto, from injury resulting from deficiency 
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of water; three ditto, injured from the same cause, but not toa serious 
extent; one water gauge out of order, nine safety-valves out of order, 
and four pressure gauges incorrect.” ; 

On Thursday an inquest was held at Newton Mill, Burnley, in refer- 
ence to a boiler explosion, which resulted in the death of the engine- 
tenter employed at the mill.—Joseph Lazfield, in the employ of 
Thomas Shaw, boiler maker, said that the two boilers in Mr. Pollard’s 
mill were made by his employer. The old one, which had exploded, 
had been in about twenty years. It wasat first a wagon-boiler, then 
a fire-box boiler, then a cylinder, with a fire-box; and nine or ten 
years ago the fire-box was removed, and it was made a complete 
cylindrical boiler. The flue was lengthened about 11 feet when the 
fire-box was taken off, which would not weaken it. Witness was 
employed in that alteration, and had not been in the boiler since, till 
sent for to examine it after the explosion. The boiler is about 30 
feet long and 8 feet wide; the flue about 2 ft. 9 in. by 2 ft. He found 
that about half-way up the flue the top and bottom had met ge 
About 4 feet from the centre of each side the flue was riven up. e 
found nothing wrong in the cylindrical part of the boiler. A long stay 
was put in about six months ago to strengthen the boiler. The inside 
of the boiler after the explosion did not indicate want of water, 
being its natural colour, whitish, whereas in case of want of water 
it would have been red. He found no red marks inside the 
boiler. He attributed the explosion to overcharging with steam 
There were two rentsin the flue, one on each side, 10 feet long 
through the solid plates; and one across at the bottom, following 
the line of rivets, which he thought would be the first rent; it was 
close to where the flue was lengthened; the riven plate being twenty 
years old. The boiler would certainly carry 22 lb. to the square 
inch at the time of the explosion.—[It appeared by several wit- 
nesses that it was usually worked between 20 Ib. and 21 1b., rarely 
exceeding the latter.] The widow of the deceased stated that he 
was mn his forty-seventh year, and had left seven children, the 
youngest. only five years old. — William Pollard, cotton spinner, 
stated that the mill was carried on in the name of his father (who 
had been dead about three months), by the executors, witness being 
one. The boilers had been repaired thrice in four years, in March 
and July, 1855, and December, 1856; on the last occasion the ex- 
ploded boiler was repaired, two new “ glands” being put inside, as the 
old ones were found defective. The fireman had never complained to 
him of the boilers; nor had he heard any of the mechanics express 
any fears respecting them; and he did not know that they needed 
repair.—The inquest was then adjourned to Wednesday, the coroner 
directing that the boiler should be inspected by a competent person. 
Daring that afterncon one or two ou had been requested to under- 
take this examination, but had declined. 

A water controversy ia going on at Liverpool in reference to the 
quality of the water introduced from the valley of Rivington. The 
water is clear but hard, but to prevent complaints it has been sug- 
gested that the Rivington water shall only be used for extinguishing 
fires, and for sanitary and manufacturing purposes. Mr. Duncan, 
the water engineer of the town, has presented a report to the council. 
From this report it appears that an extra expenditure of £167,000 
will require to be incurred in the laying new main-pipes, together 
with annual additional outlay for working expenses, of £4,415, ex- 
clusive of interest on the capital. The carrying out of this project of 
Mr. Duncan implies the laying down of one hundred and seventy 
miles of main-piping :hrough the streets of the town. 

The position of trado in the manufacturing districts is not so pro- 
mising. The restriction which has prevailed in the money market 
has depressed the trade in cotton and woollen fabrics, and the 
increase in stocks bas led toa reduction in prices below a remunerating 
point. It is proposed to work short time, and should this be carried 
out, excess in production will be greatly relieved. 





NOTES FROM THE EASTERN COUNTIES. 
(From our OWN CoRRESPONDENT.) 

Tut dispute as to the alleged partial disuse of the Eastern Union 
Railway (Victoria) Station, at Norwich, was noticed in Tue Ena- 
NEER a few weeks since. A meeting was held last week to receive a 
report from a committee appointed to take proceedings for compelling 
the Eastern Counties Railway Company to work the terminus ac- 
cording to the act of 1%54. Several subscriptions were reported, and 
the following letter to the directors of the Eastern Union Railway 
Jompany was approved. It enters fully into the circumstances of 
the dispute :—“ A committee has been sitting for some months past 
at Norwich, on which has devolved the duty of watching the inte- 
rests of its own inhabitants, of those in the district comprised in the 
Fastern Union line north of Ipswich, and even the future in- 
terests of the Eastern Union proprietors themselves, on their portion 
of the property which they have, until 1862, handed over to the 
management of the Eastern Counties Company. The committee 
regret that they have reason to complain that they have received 
little or no assistance from the board sitting at Ipswich, in matters 
so important to Norwich as the working of the line into the Victoria 
station. It would seem to the inhabitants of Norwich that the 
Eastern Counties Company obtain immunity from all interference by 
Ipswich, provided they furnish fast and convenient trains to that 
place: an that if this is done the forty-five miles between it and 

orwich may be accommodated or not, as the Eastern Counties 
board may think proper. This, however, was not the un- 
derstanding on which the support of Norwich was given to the 
Eastern Union line. I forward to you, by desire of the com- 
mittee, some tabular statements, showing the extent to which 
the Victoria station has been disused, and how all the advantages 
which the inhabitants of these lines enjoyed during competition 
have one by one been taken from them since the amalgama- 
tion of 1854. If it has not already received the consideration of the 
Eastern Union Board, it cannot be too soon impressed upon the minds 
of the directors and proprietors that an ulterior object is at the 
bottom of this studied support of the Cambridge line to the prejudice 
of the Colchester one. Separate accounts are being kept of the 
receipts on the two lines, evidently for use on any permanent amalga- 
mation being considered, and by those accounts it is intended to be 
shown that the Eastern Union proprietors are entitled only to a 
smaller share than they now have secured of the general receipts. 
This could not be the case if the shorter line were properly worked 
and according to the act of Parliament. It will be a great neglect of 
the Eastern Union interests to overlook this consequence of present 
apathy by the board, in the struggle which Norwich is making to 
secure the benefit of the clause which was introduced into the 17 and 
18 Victoria, cap. 220; and, therefore, you are requested to lay before 
the board the application I now make for assistance from the corporate 
fund of the company, in the suit which will be necessary to obtain its 
observance, I am authorised to say that if the Eastern Union 
directors would contribute £100 to this purpose, the Norwich com- 
mittee would undertake that any further sum required would be made 
good by individual subscriptions, and that they would hold the 
board harmless from any further pecuniary contribution to the 
suit. I have, &e., Jown BARWELL, chairman of the Norwich 
committee.” The committee were requested to continue the measures 
they have commenced. They appear, however, to overlook the im- 
portant fact that since the Ist ofthe present month the Eastern Counties 
Company have placed an express train up and down between Norwich 
and Ipswich, and that an equal number of trains is now running on 
the line vid Colchester, as on the route rid Cambridge, with the ex- 
ception of a mail train between Norwich and Ipswich, for which the 
post office authorities decline to pay. The only possible ground of com- 
plaint the committee can have is that the train running on the 
Eastern Union line from Norwich at 3:37 p.m. is started from the 
‘Thorpe instead of the Victoria station and turned on to the Eastern 
Union rails by the Fakenham branch ; and there is some ground 
even for this as passengers, from Great Yarmouth and Lowestoft 
would have otherwise to traverse the city of Norwich from Thorpe to 
Victoria at their own expense. Reducing the matter to figures, the 





case may be stated thus:—The Victoria station affords superior 
accommodation to half Norwich, or 35,000 persons; the Thorpe | 
station to the other half 35,000; to Great Yarmouth, 30,000; and to | 


Lowestoft 5,000 or 7,000 nee, to say nothing of those using the 
intermediate stations of Brundall, Buckingham, Cautley, Reedham, 
Haddiscoe, Halesworth, &c. It will be seen that the question is one 
of considerable importance to the entire county of Norfolk. 

The judges of the Vienna Agricultural Exhibition have awarded 
to Messrs. Smith and Ashby, of Stamford, silver medals for their 
hay-making machine, horse-rake, and chaff-cutters. Six firms 
competed for the prizes offered for thrashing machines — Messrs. 
Garrett, Hornsby, Bausonnet, Davy, Clayton, and Weiss. It is 
stated that the engines of Davy and Clayton, the latter of which 
threshed fifty sheaves in five minutes, did the best work. The — 
of Weiss threshed thirty-one sheaves in three minutes; an accident 
happened to Garrett's. 

A serious accident has occurred on the Great Northern, near the 
Bardney station, in consequence of a coal train getting off the line. 
The train consisted of twenty-nine trucks, and one of them running 
off the rails pulled seven others off after it. The line was greatly 
torn up, but no lives were lost Several minor casualties are re- 
ported on the lines of the district. 

The Ipswich and Woodbridge branch of the Eastern Union Rail- 
way is progressing satisfactorily. From Ipswich the works have 
now proceeded as far as Dale Hall farm, where there is a cutting of 
considerable depth. ‘ Hopes” are expressed that the line will be 
completed by the time specified. 

An important town’s meeting has been held at Norwich, the Mayor 
(Mr. Chamberlin) in the chair, for the purpose of inaugurating an 
agitation against the present laws of settlement andrating. It need 
scarcely be said that the subject is one of great importance to the work- 
ing classes. The Deputy Mayor (Mr. Johnson) delivered an admirable 
address, in the course of which he observed that the present system 
cramped and fettered tne industry of the poor man, tied him down to 
one locality, and prevented him from carrying his skill and intelli- 
gence to the places where they were required. The poor man could 
not teach his children any employment but his own; every poor man 
thus made two or three others follow his own employment ; and this 
tended to reduce the price of labour, to degrade the labourer in his 
own estimation, and to make him a crouching pauper. A great quan- 
tity of labour was produced in a sort of green-house, and when it 
was turned upon the world it was crushed at once by the want of 
employment as by a first frost. Three things were wanted—the 
abolition of the law of settlement, a uniform rating throughout the 
kingdom, and a national rate for the relief of the poor. Resolutions 
in accordance with these views were carried unanimously, after other 
oo, had forcibly supported the principle of “free trade in 
abour.” 

An important meeting of the shareholders in the projected —> 
Malden and Colchester Railway, was held at the Town Hall, 
Colchester, on Tuesday afternoon. It was announced that the project 
was abandoned in consequence of an arrangement entered into by 
Sir S. M. Peto, with regard to the East Suffolk line. The proposed 
railway would have given the eastern district a third route from 
Norwich, Great Yarmouth, and Lowestoft to London; and the 
scheme was therefore attended with great danger to the existing 
Eastern Counties Company, and would have rendered their line from 
Colchester to London almost worthless, especially as the promoters 
proposed to carry first-class passengers for 7s. 6d. instead of the 
12s. 6d. at present charged. The Eastern Counties having agreed to 
enter into working arrangements with the East Suffolk, Sir Morton 
Peto, the prime mover in that line as well as the Tilbury project, 
agreed to withdraw the latter. The Colchester and Malden share- 
holders are extremely indignant at the abandonment of the under- 
taking, and a vote declaring that Sir Morton Peto had forfeited their 
confidence was proposed and carried. A propos of Sir Morton Peto, it 
was stated at the meeting that he had bound himself in £100,000 not 
to interfere with the arrangements of the Eastern Counties Company 
in future. 

At the Ongar (Essex) petty sessions, on Saturday, George Woods, 
of High Ongar, a toll collector, appeared to an information made by 
Mr. John Eve, of Tytield, farmer, for having taken 1s. 10}d. toll for 
six horses used in drawing a steam-engine and threshing machine. 
The proceedings were taken under the ird George IV., cap. 126, sect. 
32, which exempted horses drawing impl ts of husbandry from 
the payment of toll, and attention was also called to a turnpike act 
passed in 1851, stating that the words “ impl ts of husbandry” 
shall be deemed to include threshing machines. It was also argued 
that decisions of the courts under the Malicious Injuries Act showed 
that the words “ threshing machine,” incladed the engine by which 
a machine was worked. The defence was, that the machine was 
kept for hire, and not by the farmer himself. The magistrates were 
of opinion that the engine and machine were clearly exempt from toll, 
and a small fine was inflicted on the defendant with costs. He was 
also ordered to return the toll he had taken. 

It is positively stated that the London, Harwich, and Continental 
Steam Packet Company (limited) has discontinued operations. Only 
one steamer was engaged by the company, and this only made one 
voyage. It seems strange that the noble harbour at Harwich, one of 
the finest in the kingdom, should not be turned to good account with 
regard to communication with the Continent. The Rastern Counties 
Railway Company made a similar experiment a few years ago, and 
established steamers between Harwich and Antwerp. A + of 
£5,000 was, however, sustained in a few months, and the effort was 
abandoned. 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Raiss are without alteration. The market is exceedingly languid, and 
unless a demand springs up lower rates must rule. Prices are quite nominal. 
It is reported there are sellers as low as £7 5s, per ton, for cash payments, 
and ol 78. 6d. for four to six months’ bills, and of railway chairs at £4 15s. 
per ton, 

ScotcH Pie Inox, in consequence of some heavy purchases to make good 
deliveries, advanced to 82s. per ton. The market now closes at 81s. 6d. per ton, 
sellers, for mixed numbers, viz, 3-5ths No.1 and 2-5ths No. 2, good mer- 
chantable brands, free on board in Glasgow; American brands vary from 82s. 
6d. to 838. 6d. per ton. The shipments for the week ending the 26th 
instant were 11,100 tons, against 12,300 tons the corresponding date last year. 
‘The stock on warrants is about 24,000 tons. 

SPaiTsR has slightly receded. The stock is unprecedentedly small. 
Corrxa is in good demand. 

Leap.—In English a good business doing. Spanish is exceedingly scarce. 
Tis is in moderate request. 


Tin PLatEs.—A good business doing. 
MOATE and CO., Brokers, 65, Old Broad-street. 
London, 29th May, 1857. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 

Imports, May 20.—451 ingots copper, by T. Murray, from Adelaide; 1,140 
cakes ditto, by Morrisun and Co., trom the Cape of Good Hope ; 1,377 ditto, 
by ditto, from Adelaide ; 3,869 bags copper ore, by ditto, from ditto; 280 
bags 18 lumps ditto, by Thompson and Co., from the Cape of Good Hope; 
195 bags ditto, by De Pass and Co., from ditto ; 74 barrels lead ore by Pickers- 
gill and Sons, from the United States ; 1,546 cakes spelter, by H. Cox and 
Co., from Hamburgh ; 201 slabs tin, by Rawson and Sons, from Singapore ; 
300 bihs. ditto, by J. R. Thompson and Co., from the Cape of Good Hope; 8 
oz, silver plate, by Nicholls and Cv., from ditto; 1 box ditto, by Leatby and 
Co., from Jersey. 

May 21.—465 bags 18 lumps copper ore, by the London Dock Company, 
from the Cape of Good Hope ; 3,469 bags ditto, by ditto, from Adelaide; 439 
slabs tin by ditto, from Singapore ; 23 casks 37 cases zinc, by J. Harris, from 
Belgium; 30 cases ditto, by ditto, from ditto. 

May 22,.—A quantity of old copper, by the London Dock Company, from 
Hobart Town; 1,456 bars 4 bundles iron, by Enstran and Co., from Sweden; 
1,625 bars ditto, by Hoare and Co., from ditto ; 1,733 pigs lead, by French 
and Co., from St, Petersburg; 100 casks blacklead, by Stevenson and Co., 
from Hamburgh ; 309 slabs tin, by Enthoven and Suns, from Penang; 970 
ditto, by J. Hatherill, from ditto; 10 casks 37 cases copper, by J. Harris, 
from Holland; a quantity of old iron, by London Dock Company, from 
Hobart Town. 

May 23.—1 case cobalt, by Garrod and Co., from Hamburgh; 16 tons old 
iron, by Richardson Brothers, from Hobart Town ; 700 bags copper ore, by 
the London Dock Company, from Sydney; 559 slabs tin, by Kramptler and 
Son, from Penang. 

Exports, May 21.—8 tons zinc, byH Day, to Buenos Ayres; 46 oz. silver 
plate, by R. Escombe, to Jersey; 75 oz. silver plate, by D. Cater, to 
Melbourne; 53 oz. ditto, by A. G. Henay, to New York ; 80 oz. ditto, by R. 
Escombe, to ditto ; 50 cases nails, by J. W. Wright, to the Mauritius; 860 
cases machinery, by R. Phillips, to Constantinople and Odessa. 

May 22.—200 oz. silver plate, by D. Welsh, to Constantinople; 2 tons 
tin, by French and Co., to Havre; 21 oz. silver plate, by J. Thredder, to 
Hamburgh. 

May 23.—20 cases antimony, by J. Hunt, to Antwerp ; 2,000 oz. gold coin, 
by Raphael and Sons, to Boulogne ; 10 cases antimony, by J. Hunt, to Rotter- 
dam ; 65 oz. silver plate, by R. Escombe, to Jersey. 

May 25.—150 cases quicksilver, by J. B. Gansewinkel, to Boulogne ; 24 
tons steel, by James and Co., to Calcutta ; 10 tons iron, by C. J. Major, to 
Corfu ; 22 tons ditto, by R. and W. Pulling, to the Canaries; 40 cases crude 
antimony, by G. Scull, to St. Petersburg ; 231 oz. silver plate, by R. Escombe, 
to Calcutta; 158 oz. ditto, by S, Dixon, to ditto; 322 oz. do., by R. Escombe, 
to Madras; 280 cases iron machinery, by R. Phillips, to Odessa. 








Mapaas, April 9. 

Prices, &C., OF METALS AND Minerats.—Japan copper 85 rupees per 
ewt., Banca 305 to 310 rupees per ditto, both in fairdemand. Anchors 10 to 
12 rupees percwt. ; chain cable ditto, both unsaleable. Coals 8 to 9 rupees 
per cwt., in small demand. Assorted iron 25 to 28 rupees per candy; bar, 
square and bolt, ditto; sheet 35 to 40 rupees per ditto; hoop 35 to 36 rupees 
per ditto; English steel 70 to 80 rupees per candy; Swedish ditto 60 to 65 
rupees per ditto; blistered 110 to 120 rupees per ditto; iron and steel rather 
firmer. Copper sheathing, 16 to 32 oz, 310 to 314 rupees per candy; in 
braziers’, 10 to 120 oz., and tile, there are no sales to quote. Old ditto, 270 
to 280 rupees per candy; nails 400 to 405 rupees per ditto; yellow metal 220 
to 230 rupees per ditto ; all copper in moderate request, and prices looking 
down. Lead, pig, 62 to 65 rupees per candy ; sheet 80 to 85 rupees per do., 
lead is in demand, Spelter 69 to 70 rupees per ditto, in fair demand. 
Quicksilver 27 to 28 rupees per Madras maund. Tin plates 20 to 21 rupees 
per box. emcee 

Exports OF BRITISH MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING 28TH MAy.—CANADA PLATES, boxes.—Boston 450, New 
York 520, Montreal 830, Quebec 70. 

CoaLs, tons.—Port Natal 60, Shanghai 27, Sydney 714, Aden 1,984, Bombay 
1,354, Galle 3,502, Surinam 120 hhds, 236 esks., Jamaica 35 hhds., Trinidad 
17 bhds., Aspinwall 80, Boston 248, New York 504, Cardenas 5, Bahia 52, 
Buenos Ayres 47, Monte Video 5, Rio Janeiro 497, Rio Grande 79, San 
Francisco 60, Ragusa 1,020, Cork 120, Courtown 60, Dublin 360, Kingstown 
144, Newry 126, Wicklow 110, Waterford 165. 

Coppgr, cases.— Bombay 130, Demerara 15, Havana 5 tons 10c, 12cs., Havre 
3 tons 18% c. les. 

Copper, Bouts, bundles.—Pernambuco 6. 

CoprEr, Rovs, cases. —Demerara 4, Havana 1 ton, Naples 10c, 

HARDWARE, packages.—Atrica 72, Port Natal 29, Ceylon 6, Adelaide 9, 
Melbourne 452, Sydney 12, Shanghai 35, Manilla 29, Penang 1, Singapore 2, 
Batavia 6, Bombay 571, Calcutta 20, Barbadoes 45, Curacoa 1, Havana 113, 
Belize 80, Havana 23, Jamaica 114. Port-au-Prince 69, St. Thomas 66, Trinidad 
24, Puerto Cabello 1, Santa Martha 66, Baltimore 14, Boston 57, New Orleans 
52, New York 245, Philadelphia 112, Halifax 2, Montreal 352, Newfoundland 
6, Quebec 64, St John 4, Bahia 1, Buenos Ayres 273, Colon 6, Lima 17, Monte 
Video 197, Pernambuco 20, Rio Grande 118, Rio Janeiro 173, Valparaiso 222, 
Alexandria 11, Ancona 1, Barcelona 2, Bilboa 2, Cadiz 6, Constantinople 13, 
Corfu 17, Gibraltar 24, Genoa 7, Leghorn 15, Lisbon 27, Malta 3, Messina 3, 
Naples 9, Oporto 4, Palermo 5, Santander 33, Smyrna 23, Syra 2, Trieste 2. 

Iron, Bark anv Botr, tons,—Atrica 5, Melbourne 523, Penang 7, Bombay 
936, Calcutta 154, Barbadoes 18}, Havana 16, St. Thomas 1}, Trinidad 84, 
Boston 200, Baltimore 82, New Orleans 224, New York 8454, Philadelphia 
3033, Montrea! 973, Newfoundland 5, Quebec 69, St. John 20, Bahia 8, Monte 
Video 26}, Rio Janeiro 21, Rio Grande 2}, San Francisco 66}, Valparaiso 71, 
Constantinople 68, Genoa 883, Galatz 7}, Leghorn 53$, Malta 12g, Naples 6, 
Syra 2, Trieste 12}, Trebizonde 54, Havre 257}, Rotterdam 5. 

Inon, CasTINGSs, tons—Africa 1 ton 18 c., Melbourne 16}, Barbadoes 6, 
Jamaica 15 c., Havana 28, Trinidad 12}, Colon 2, Buenos Ayres 10}, Monte 
Video 7}, Pernambuco 212. ; 

Inox, CHatns, tons.—Bombay 6}, Barbadoes 5} c., Jamaica 5, Curacoa 5}, 
Constantinople 33, New Orleans 9, Quebec 1}, Pernambuco 8 c., Rio 
Janeiro 203. 

Inon, Hoop, tons.—Africa 73, Ceylon 60, Penang 8, Bombay 12}, Calcutta 
65, Singapore 124, Havana 9, Boston 10, New Orleans 48, New York 140}, 
Baenos Ayres 15, Cadiz 25, Galatz 76, Genoa 48, Havre 16, Leghorn 9, 
Messina 32, Malaga 26, Naples 10 c., Oporto 4, Trieste 6}, Valencia 9}. 

Iron, Pia, tons.— Boston 21, Baltimore 100, New York 3514, Philadelphia 
3384, Naples 25, Trieste 50. ; 

Inox, Raruway, tons.—Sydney 201}, Bombay 266}, Jamaica 41, Charleston 
160, New York 715. 

lzow, Rop, tons,—Shanghai 100, Bombay 45, Calcutta 34, Baltimore 5, 
New Urieans 6}, Philadelphia 283, Havre 1, Lisbon 42}, Leghorn 4, Palermo 
12}, Trieste 35. 

RON, SHEET, tons.— Bombay 187}. Calcutta 603, Havana 1}, Baltimore 
23, Boston 27, New Orleans 1, New York 204, Philadelphia 54%, Montreal 
194, Quebec 16, San Francisco 6, Cadiz 44, Constantinople 15, Genva 42, Leg- 
horn 224, Naples 74, Messina 10, Oporto 7, Trieste 7}. 

LeaD. —Port Natal 14 c. 1 csk., Barbadoes 5 tons 13 c., Trinidad 2 tons 4 c., 
Pernambuco 1 esk., Valparaiso 1 ton (}c., Lisbon 15 tons 16} c. 

LeaD, Suor.—Sydney 30 kgs., Barbadoes 2 bris,, Trinidad 28 kgs., Buenos 
Avres 20 kgs., Para 10 kgs., Kio Grande 89 kgs. 

‘Macninery —Port Natal £40, Batavia £140, Shanghai £420, Melbourne 
£60, Havana £757, Jamaica £225, New York £318, Montreal £270, Colon 
£216, Port-au-Prince £187, Alexandria £110, Barcelona £684, Constantinople 
£58, Havre £29, Genoa £170, Leghorn £600, Oporto £120, Valencia £400. 

STEEL.—Melbourne 7} tons, Caicutta 2} tons, Jamaica 1} tons, Trividad 2 
badis., Boston 52 tons 4 c., New Orleans 22} tons, New York 20u tons, Mon- 
treal 24 tons 12} c., Miramichi 12c., Quebec 4 c., Phiiadelpbia 10}, San 
Franciseo 2 tons 3 c., Cadiz c., Havre 6tons 14 c., St. Petersburg 17 tons. 

Nn, Brock anp Bar.—New York 3 tons, Buenos Ayres 4 bxs,, Pernam- 
buco 5 bris., Monte Video 5 bris., Constantinople 10 bris., Leghorn 5 bris., 
Santander 1 csk., Smyrna 6 bris., Syra 10 bris. 

Trx Puatzs, boxes.—Hobart Town 20, Melbourne 25, Calcutta 1,200, 
Farbadoes 48, Havana 150, Trinidad 50, Baltimore 50, Boston 78, New 
Orleans 2,483, New York 6,274, Philadelphia 810, Montreal 243, Bahia 160, 
Buenos Ayres 50, Monte Video 150, La Gusyra 30, Rio Grande 50, Valparaiso 
54, Alexandria 4, Beyrout 52, Barcelona 173, Corfu 50, Constantinople 350, 
Gibraltar 50, Genoa 150, Galatz 200, Lisbon 60, Messina 100, Trieste 250, St. 





Petersburg 200. 
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SOCIETY OF ARTS. 
27th May, 1857. 
MANUFACTURE OF IRON AND STEEL. 
(Concluded from p. 422.) 
V.—Some Evidences of Analysis as to the Real Composition 
of Steel. 
A REviEw of the above facts and phenomena is provokingly | 
suggestive that the existing theory of the composition of steel | 
is a wrong one. And the first suspicion is that this nitrogen | 
element dves actually enter into and. exist in that compound, 
and that not to errors in analysis, but to misconceptions when 
nitrogen was found in steel, or to the influence of pre conceived 
notions, are to be attiibuted the fact of this element exercising 
any kind «f agency in stcel-making having hitherto been over- 
looked ; or that its presence, when found, has either been dis- 
puted, or attempted to he accounted for on other grounds than 
that of chemical combination. 

The attention of the chemical world was first prominently 
called to the fact of the existence of nitrogen in iron and steel by 
Professor Schafhiutl, a translation of whose paper appears in the 
Philosophical Magazine for 1840. Now, about this period there 
had arisen sone of those new methods in analysis for finding and 
determining the quantity of nitrogen that, added to subsequent 
discoveries in the same direction, have given so happy an im- 
pulse to analytical chemistry. The method of Dumas—of 
Schafbiiut] himself—of Will and Warrentrap, and of Lassigne, 
were about this time brought into notice, and Schafhiiutl, without 
appearing tv have in his mind any theory as to the part played 
by nitrogen on the composition of steel as distinguished from 
iron, but knowing that nitrogen was ever present in the manu- 
facture of iron, would appear to have tried his hand at its analy- 
tical detection. His results are ¢iven with a broadness and an 
absence of specific details that suggested a repetition of them by 
the next investigator, Professor R. Marchand, whose essay will 
be found in the Chemical Gazette for 1850, the latter chemist 
applying, with considerable ingenuity, the resourecs of a still 
more advanced chemistry in refutation of some of the results 
of the former. To giveastill greater zest to such investigations, it 
had just then been discovered by Wobhler that those beautiful 
copper-coloured cubie crystals, found in the slags of the 
blast furnaces, which we had been accustomed to call 
titanium, were none other than a mixture of a cyanide and of a 
nitruet of that metal—a fact suggestive enough that in iron too 
there might, not improbably, be discovered some analagous 
combinations with nitrogen. Schafhiiutl gives as his results 
that malleable cast iron contains 0 582 of nitrogen, close grained 
cast-iron 0°927, coarse grained cast-iron 0 740, white pig iron 
1°200, and in Beinhauer’s razors 0°532 of nitrogen. Marchand 
assets that these preportions are too high, but admits the 
invariable presence of nitrogen in cast-iron, and its equally 
invariable absence in malleable iron. Speaking of that method 
under which the existence of the nitrogen is proved by the 
formation of Prussian blue, he says that “ with steel powder 
(as compared with cast-iron) it was still more strikinz, and with 
soft-iron it was never apparent.” But it is to be observed that 
it was with cast-iron chiefly, and not with steel, that Marchand 
operated ; still he detects in this cast-iron the invariable presence 
of nitrogen, and in pure iron its invariable abs:nce. Neither 
of these chemists speculated as to the meaning or the effect of 
the presence of the nitrogen in steel; wherever in the exercise 
of their manipulatory skill it is found, the fact is left without 
comment or consideration, Had the comparisons been made 
with pure steel as with pure iron, there can be no doubt that 
Marchand would have recognised those marked distinctions which 
it is the object of the writer to point out. 

Now, suspecting less from such evidences or suggestions of 
these than from the facts to be observed on conversion (such as 
that of the singular influence of cyanogen compounds), the sub- 
stantial and invariable existence of nitrogen in steel, the writer 
proceeded to arrive at that point as follows :—The best malleable 
iron on the one hand, and by way of comparison with this, the 
same kind of iron fully converted by the usual process, were 
taken on trial; the steel was dissolved in very dilute and pure 
hydrochloric acid, and after many trials it was found best to 
place the bar of steei or ircn in single voltaic anangement with 
platinum, and to cffect the solution in the cold with the usual 
precaution of expelling air from the water employed. In this 
way, slowly, the steel was dissolved, and the carbonaceous 
flocculent i.atter that was left collected, carefully dried, and 
analysed. The iron was treated in the same manner, and the 
comparatively very smull proportion of carbonaceous residue 
given by it also examined. And these were compared with the 
residue obtained also from cast-iron. If the acid be strong, and 
heat be used, and the voltaic arrangement be not used, the 
results are very different. Gaseous nitrogen, in very minute 
quantity, is given off along with the hydrogen, some muriate of 
ammonia is formed in the solution, and but little nitrogen left 
in the residue. 

Effec'ing the combustion of each of these residues by aid of 
the soda lime process, in the usual manner, the following results 
were obtained :—1. The residue from the maljleable iron con- 
tained no nitrogen whatever. 2. That from the cast iron always 
showed the presence of nitrogen, but in very minute and invariable 
quantities ; an averace of results would seem to confirm the 
analysis of Marchand, 3. In thesteel residue there was invariably 
detected a considerable quantity of nitrogen. 

The analysis of this carbonaceous residue gave—C=0°63, 
N=(24; impurities, 0°18=100 The direct analysis of this 
sample of steel, using the soda lime process, gave in 100 parts 
of steel C=0°68, N=0°19; that is, that any 100 parts of steel 
contained about one-fifth per cent. of nitrogen associated with 
about three times its weight of carbon. The proportion of 
nitrogen in the residue was greater than in the steel itself—a 
result proved afterwards to be due to the absorption of nitrogen 
or formation of ammonia in the act of drying the residue. The 
direct analysis of the sample of iron gave no nitrogen whatever— 
that of the cast iron only a trace. This steel contains, therefore, 
about one-fifth per cent. of nitrogen, and by other trials good 
steel always gives abcut this quantity, but wferior steel much 
It is obvious that the residue is an azotised carbon, out of 
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which fact arises some important considerations. But confining 
these fur the present to the cases of the malleable iron and the 
steel, it would appear that the difference in chemical composi- 
tion between these two is not less remarkable than the difference 
between their respective physical properties ; but in what pre- | 
cise manner these two clements procuce these differences, or the 
form in which they exist together in the steel, we can only as yet 
conjecture theoretically. 
VI.—Some Synthetical Evidences. | 

When malleable iron is placed in a crucible along with geome of | 
this azotised carbon, the intractability as to fusion of the metal 
is soon overcome, and it melts at a white heat, and cast-stecl is 
the product. 

When there is prepared a mixed precipitate of oxide of iron 
and of oxide of manganese, and this is reduced to the metallic 


state by passing over it, at a high temperature, hydrogen gas— 
that is, in the usual manner, made into spongy iron, plus ranga- 
nese ; t’ is, placed in a covered crucible, readily melts and gives 
an exceedingly hard alloy, but one that does not |, ess all the 
properties of real steel. “se 

But when with spongy iron itself there is mixed some 
ferrocyanide of manganese, and then it is exposed to a full heat 
in a covered crucible, thenthe button that is produced has all 
the properties of steel. 

The same follows on substituting ferrocyanide of iron, or any 
of the anhydrous alkaline ferrocyanides 

The addition in the hot and closed crucible of bitartrate of 
potash to the pure iron does not give steel, but the addition 
of the double salt of tartrate of potash and ammonia (whichis a 
kind of improvised mode of making cyanogen) gives a button of 
steel. 

Another series of instructive facts, in proof and in illustration 
of these reactions, is obtained through the use of the voltaic 
battery—to heat the iron whilst it is exposed to the action of an 
atmosphere of certain gaseous or volatile matters 

Let the malleable iron, upon which to operate for conversion, 
or proof of non-conversion, be drawn into rods of about one- 
fourth of an inch in diameter (at each end), but drawn out be- 
tween these—that is, in the middle, into a thin wire tapering 
gradually towards the thin ends. Fix such a rod in the centre 
of a glass tube or globe, so shaped and contrived that gaseous 
matters can be passed into and through it ; connect the obtruding 
thick endsof the rods with the opposite poles of a voltaic battery 
—powerful enough in its action to raise the thinuer portion of 
the rod to a red or white heat ad libitum, whilst the thicker ends 
never become so hot as to intefere with the means used to keep 
them in their position. Fill the tube successively with the follow- 
ing gases and watch the results :— 

Gaseous cyanogen, after a few hours, gives rise to the forma- 
tion of steel in those portions of the rod that have been fully 
heated, and this is accompanied by a deposition of carbon upon 
the face of the metal. 

Gaseous ammonia per se does not giv: »' el, but produces a 
curious disintegration of the face of the hottest portion of 
the rod. 

Olefiant gas per se does not give steel, but gives a deposition 
of carbon or the hotter portions of the wire. But olefiant gas 
mixed with ammonia or with nitrogen does give steel, and so on. 

But without further multiplying examples (and this mode of 
experimenting admits of a great variety), and without attempt- 
ing at this time to inquire into some of the complicated pheno- 
mena they present, one result is ever apparent, namely, the 
invariable co-operation of both nitrogen and carbon wherever 
the result is the production of steel. 


VII.—Deductive Inferences and Theories. 

In thus briefly, because of the necessary limitation of time, 
gathering together these facts and evidences, and in submitting 
them to the consideration of this audience, I am perfectly aware, 
on the one hand, of the many imperfections of my own work, 
and, on the other, of the great skill as analysts, experimenters, 
and theoretical reasoners, of very many now present, and of 
many others under whose scrutiny this paper will afterwards 
fall. But my object is to submit, not to decide; and whilst 
giving my own views and deductions, to inquire of these better 
judges what would be their interpretation. Should such inter- 
pretation be altogether different from the writer’s, he will rejoice 
to dismiss his own, provided only that this other be the true one. 
But as to this simple question of the nitrogen element, how 
much yet remains to be done! Out of the multiplicity of 
reactions, and the line of experimenting here indicated, how 
wide a field is there yet to be traversed by the experimentalist ; 
and how much is it to be regretted that those magnates, the iron 
and steel masters of this country, do not resvlve themselves into 
a species of scientific congress, and casting aside for a while 
their trade jealousies, organise some mode of settling all these 
vexed but most important questions, 

The conclusions that to the writer appear to be warranted by 
the previous evidence are :— 

That the substances whose application to pure iron convert it 
into steel, all contain nitrogen and carbon, or nitrogen has access 
to the iron during the operation. 

That carbon alone added or applied to pure iron does not 
convert it into steel 

That nitrogen alone so added or applied does not produce 
steel ; but that 

It is essential that both nitrogen and carbon should be present, 
and that no case can be adduced of conversion in which both 
these elements are not present end in contact with the iron, 

That nitrogen as well as carbon exists substantially in steel 
after ifs conversion; and suc! presence is the real cause of the 
distinctive physical properties of steel and of iron, in which 
latter these elements do net exist. 

That presumptively, but not demonstratively, the form of 
combination is not that of cyanogen (though that compound 
plays so important a part in conversion), but is that of a triple 
alloy of iron, carbon, and nitrogen. 

But that experimental research is yet required to determine 
the relative proportion of elements when their union gives pure 
steel. 

What in the chemical history of nitrogen is there that is in- 
compatible with its substantial existence in steel—in some form 
analogous to other combinations we know it to assume under 
similar condions with ether metals? It is under a temperature 
as high as that needed to melt steel that it combines with carbon 
to form cyanogen, and then with potassium to form cyanide of 
potassium, and under this combination it is permanent so long 
as kept out of contact with decomposing agents, as with oxygen 
and the elements of water, &c. 

In the presence of our atmosphere, with its affluence in 
nitrogen, why should we ever ascribe to that element some 
merely negative attributes, or properties serving only to control 
or modify the more vivid action of some other element? Why 
dwell only on its ozotic action, or on its assumed mere modifying 
action among the phenomena of animal or of vegetable life # An 
element existing everywhere, touching everything, penetrating, 
permeating, and by diffusion intermingling itself with every 
gaseous body it comes in contact with, might be supposed 
4 priort to exercise other functions (and many) besides the 
merely negative ones usually asvigned to it. And, among other 
speculations that naturally arise out of these questiona, it is quite 
impossible that the play of colours peculiar to heated steel, the 
assumption, for example, of the pure blue and the purple, may 
not in reality he due to some phase of development of some of 
the forms of ferrocyanide of iron ? 

We possess another evidence of the use of nitrogen from 
another and unexpected quarter ; it is on record asa practice 
of the Indian “ Wootz” steelmaker that, along with bis iron or 
imperfect steel in his melting erucible, he places as his carbon— 
giving material the wood of the Cassia auriculata, and covers 
the whole with the leaves of the Convolvolus laurifolia, both ve- 
getable productions, rich in azotised matters. ‘These placed in 








his closed crucible will give an azotised carbon in contact with 
the metal. And wnat may have been the origin of this far back 
practice of the East—this, to us, apparently empirical handi- 
craft of some Indian artificer? Has it originally been the frai- 
tion of some mere accident or of some induction or deduction— 
or is it a relic of some state of civilization and of science supe- 
rior to those of the West? The Sheffield artizan seeks, even up 
to the present day, in that which the Indian artificer had found 
out ages ago. 
VIII.— Manufacturing Appliances and Progress. 

But howsoever all this may be, whether the nitrogen exist as 
an essential constituent in steel, or its office be one of agency 
only, the practicil applications for manufacturing purposes that 
flow out of the above collection of facts, are in no way affected 
by the tenability or the contrary of any theory of combination. 
The fact of the important part in the conversion of iron into 
steel that is played by nitrogen and carbon conjoined, 
and particularly when in the form of cyanogen compounds, 
is incontestible, howsoever may be explained their mode 
of action. A movement in this direction, for manufactur- 
ing steel, has recently sprung up in several quarters, but 
principally among continental and American inventors, who, in 
Various ways, apply ferrocyanide of potassium, and mixtures of 
that with other matters, for manufacturing steel ; showing that 
the effects and the value of these reactions are beginning to be 
recognised, though their precise mode of action is, in every in- 
stance, given differently from that here advanced. It is still the 
carbon only of these compounds that they seek for, and through 
whose combination alone they expect the conversion to be effected. 
The application for forming steel superficially of prussiate of 
potash is, of course, very old; and it wasin 1845 that the writer 
first applied gaseous cyanogen and volatile compounds of cyan- 
ogen, or matter containing their elements, in order to convert 
iron into steel; a method, which, in the year 1846, appeared 
publicly, 

It is the experience of the writer, in his examinations of iron 
that is deficient in malleability, that this deficiency is dueas well, 
and even more frequently, to the presence in such iron of un- 
reduced oxide disseminated throughout the mass, as to the pre- 
sence and action of sulphur, phosphorus, and other mutters to 
which this deficiency is most generally attributed. This fact 
seems also to have attracted the attention of Mr. Bessemer, who 
alludes to it in one of his recent specifications. Now, the 
reducing carbon in metallurgic operations of alkaline cyanogen 
compounds well known, and hence is suggested the 
possibility of employing them as well to remove from im- 
pure iron the sulphur, phosphorus, and silicium, as to effect the 
complete reduction to the metallic state of any oxide of iron 
disseminated through the ores. But these alkaline cyanogen 
compounds, ferrecyanide of potassium for example, when added 
to molten impure iron, whilst exercising extraordinary purifying 
effects, leave the metal fiually in the condition of steel. Here, 
then, is another problem, how to take advantage of these 
peculiar reactions, in order to produce, ad libitum, either steel 
or malleable iron—in other words, how best, after steel is pro- 
duced, to effect its reconversion into iron. 

It is impossible, within the limits of this paper, fully to 
discuss these reactions, or even such, for example, as those 
between that admirable converting agent, the ferrocyanide of 
manganese and iron, or those between iron containing a large 
quantity of carbon when such iron is converted into steel, on 
the application to it of muriate of ammonia. 

It will be distinctly understood that the facts and reactions 
given by the writer have not yet been extended in manufacturing 
operatiuns. They are experimental only ; as such only are they 
submitted to this Society. 

The value of combinations of carbon and nitrogen in steel 
making being ackuowledged, then, of all such combinations or 
of elements containing these, it is undoubtedly to the use of the 
cyanogen compounds that we should resort for ali mannfaec- 
turing purposes ; and the time seems not very far distant when 
these compounds will become some of the most readily obtained 
and cheapest of chemically-manufactured products. 1t is some 
years ago now that Mr. Lewis Thompson pointed out how these 
could be had through the nitrozen of the atmosphere, and thus 
gave the germ of a branch of manufacture that will grow into 
vast importance ; and for the promulgation of which the world is 
indebted to this suciety.* 

The operations of the blast furnace suggest methods for the 
production of those compounds that are of the highest practical 
value. There are at play bere all the elements for the production 
of cyanogen of certain cyanides, and thence of other compounds, 
and the requisite couditions can be superadded for securing these 
for commercial purposes. That cyanogen was formed in certain 
zones of the furnace was proved by Bunsen and Playfair. Dr, 
Clark, of Aberdeen, many years ago, examined a saline product 
that was found to ooze out of the tuycre holes of a blast furnace 
in Scotland, and discovered it to be cyanide of potassium, In 
several places on the Continent, as at Mariazoll, in Styria, for 
example, we are told by Gmelin, that this product is so abundant 
as to be sold coumereially for galvanic gilding purposes, It is, 
of course, the product of cyanogen, when combined with the 
accumulated proportion of potash contained in the flux lime- 
stone. But why not specially add the alkaline element, and 
combine in the furnace simultaneously the peculiar reducing and 
converting actions of these compounds with their special manu- 
facture fur otber and equally valuable industrial applications of 
them that ave springing up? And this is undoubtedly one of 
the most important of the directions that the iron manufacture 
of tliis country will in future be found to take. 

The writer has not the honour of a personal acquaintance with 
Mr Bessemer, but he cannot close this paper without, on his 
own account, expressing his sense of the deep obligatious he 
considers the iron world owe to that gentleman, were it 
merely for the  ractical development of that beautiful fact, the 
vivid reaction between atmospheric air and molten iron of which 
so much use can and should be made. This obligation is a 
great one, to say vothing of that singular impulse, in all direc- 
tions, in this manufacture, that his discovery has given rise to, 
For that species of hypercriticism which would seck to under- 
rate this discovery, because a stream of sir impinging upon 
strongly-heated iron had always been known to give a vivid 
combustion of the metal, the writer has no sympathy. Such 
after-thinkers will be invariably found never to have done any- 
thing themselves—unever to have given to the world one single 
new fact, or to have thrown a spark of light on th: meaning of 
any coilection of facts; otherwise, they would have some 
sympathy for the pains-taking and the ill-requited labour that, 
too frequently, are the only coucomitants of such achievements, 

For all and every one of the busy workers now, in their 
many directions, devoting their efforts for the improvement of 
steel and iron manufactures, there is ample room and occupa- 
tion. The work is indeed but searce begun; its progress slow, 
but the beneficial issues inevitable. England above ali bas a 
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* Mr. Thompson's paper appears in the “Transactions of the Society of 
Arts” for the year 1837. 
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mighty stake in these developments, and in their co-operation 
we can well afford to welcome the arrival of other labourers in 
the common field, whether they come from France or from 
Belgium, or from Austria, or may be some of our ambitious and 
stalwart rivals from across the Atlantic. 


DISCUSSION. 

Mr. David Mushet called attention tosome specimens of iron 
and steel, particularly to a short bar, which exhibited fibrous 
structure at one end, whilst it was “ cold short” at the other. 

Mr, F. A, Abel (of Woolwich Arsenal) believed he should be 
representing the opinions of the chemists who had with him 
listened to the paper of Mr. Binks, in expressing his admiration 
of the ingenuity displayed in the author’s train of reasoning and 
of experiment, and in stating that great thanks were due to Mr. 
Binks for having opened up so important a question as the 
influence excited by other elements than carbon upon the con- 
stitution of steel. Mr. Binks had alluded to the experiments 
made some years ago by Schafhiiutl and by Marchand, by which 
the existence of nitrogen in specimens of cast iron and steel had 
been pointed out, but to him the credit was due of first entering 
upon a consideration of the functions which that element might 
exercise in cast iron and steel. The arguments and facts upon 
which Mr. Binks based the assumption that nitrogen was an 
essential element in steel, and that, indeed, steel could only be 
produced by the union of iron with nitrogen in addition to 
carbon, were entitled to the most deliberate consideration and 
to the closest investigation; it would be presumptuous, without 
such investigation, to enter upon their discussion, or to challenge 
the constrnetion placed by Mr. Binks upon various circumstances 
alluded to by him, as, for example, the influence exerted by the 
small quantity of atmospheric air which finds its way into the 
cementation chest, upon the production of steel by the agency 
of charcoal in the ordinary manner, Assuming, however, that 
steel cannot be obtained without the entrance of a certain 
quantity of nitrogen into the constitution of the metal, he (Mr. 
Abel) was curious to learn in what manner Mr. Binks accounted 
for the production of steel by the de-carbonisation of finely 
divided cast or partially refined iron in closed cruci- 
bles, by such means as those proposed by Captain Ucha- 
tius, or by fusing together, in a closed crucible, the 
proper proportions of cast and wrought iron, the former 
containing only a trace of nitrogen, and the latter none of that 
element, Assuming, for an instant, the possibility of an assimi- 
Jation of nitrogen from the air by fused cast iron, it would even 
then be difficult to conceive that the requisite amount of that 
element was accidentally supplied to the contents of the crucible. 
With reference to the proportion of nitrogen which Mr. Binks 
had found by analysis to exist in steel, Mr. Abel would venture 
to observe that it appeared to exceed considerably the quantity 
which a perusal of M, Marchand’s publication “On the Deter- 
mination of Nitrogen in Iron” would lead the reader to suppose 
as actually existing in cast-iron and steel. It would be seen 
from that paper that many of the results obtained were prin- 
cipally due to the influence exerted by the agents necessarily 
employed upon the nitrogen of the atmosphere, and it was well 
known to all who had devoted any attention to the determina- 
tion of small quantities of nitrogen, how very difficult it was so 
to perfect the analytical arrangements aud details as to ensure 
the exclusion of errors, resulting from the tendency of the 
atmosphere to insinuate itself, errors fatal to the accuracy of the 
process. It would have been desirable that some description of 
the precautions adopted by Mr. Binks to exclude such errors had 
been entered into in a paper of such interest and importance, in 
order to ensure for the results given by him the ‘confidence to 
which, doubtless, they were entitled. Up to the present time, 
the somewhat fabulous results of M. Schafhiiutl, and the sub- 
sequent experiments of Mr. Marchand, had led chemists to the 
conclusion that the existence of appreciable quantities of 
nitrogen in different varieties of iron was still somewhat uncer- 
tain ; it was much to be wished that the very interesting views 
which had been advanced that evening would lead authorities 
eminent in analysis to contro] the results arrived at by Mr. Binks 
and former experimenters. Mr. Binks had pointed out, in a most 
forcible manner, the fact that from the method of manufacture 
of the Indian “ Wootz’”’ to the most recently patented pro- 
cesses for the production of steel, nitrogen was invariably 











effects produced with which it was desirable to be acquainted, 
yet that, after all, the great element of economy of production 
must be recognised. Mr. Binks had stated that nitrogen was an 
essential element in the conversion of iron into steel. He con- 
eurred completely in that view, and in the ordinary process of 
the conversion of iron into steel the materials used by the 
manufacturer always contained the nitrogenous element. He 
was sure that in Sheffield and in other parts of the country the 
manufacturers themselves were desirous to have the very best 
article produced in the very best way, and they had the best 
means of experimenting. He thought that, if Mr. Binks had 
omitted from his paper the part that referred to the jealousies of 
manufacturers, he would have done more justice to his own 
cause. Matters of this description required the deepest and 
most searching examination by men who, from their long 
experience, were best able to appreciate the nice distinctions of 
the manufacture. In cast iron, when “chilled,” there was a 
large quantity of earily substance; the result of this process 
was to produce a surface on the metal which almost approached 
the character of steel itself. He wished that Mr. Binks had 
not introduced Mr. Bessemer’s process into his observations, 
because he (Mr. Gladstone) was of opinion that Mr. Bessemer had 
not advanced one step in the improvement of the manufacture 
of iron. 

Mr. Braithwaite said, with regard to the manufacture of steel, 
it was necessary to take into consideration the question of how 
the iron employed could best be refined; and when they were 
told that to make good steel there must be 99 per cent of iron 
an@ 1 of carbon, the question was how the iron could be so refined 
as to produce it. There was no difficulty in refining cither gold 
or silver, but then those articles commercially were of such enor- 
mous values as compared With iron, that any expense could be 
gone to in doing 50. 

Mr. Varley said, that when experiments were being made for 
ascertaining the composition of the diamond, a portion of iron 
was hermetically enclosed with a diamond in a go'd crucible, and 
after being exposed to heat, the iron was found to have been 
converted into steel. In this case he believed no nitrogen was 
present. 

Mr. Longsdon said, that, in the absence of Mr. Bessemer, he 
would observe, that the question gone into by Mr. Binks 
appeared to him to be a pure matter of detail, and was a subject 
which had already been mooted by the most able chemists. 

Mr. Alfred Watney said he had had some experience in the 
processes of iron making, and very much doubted if chemistry 
would ever be of much assistance in improving the manufacture 
of either iron or steel. Chemistry had done great good in many 
manufacturing operations; but he thought it had had less 
success in dealing with metals than with anything else. As 
regarded copper, the operations of reducing it from the ore were 
very tedious. An immense number of patents had been taken 
out with the view of simplifying them, but the manufacturers 
had all gone back to the original process of remelting and cal- 
cining over and over again, until they produced a pure copper. 
He believed that the manufacture of steel would always be best 
accomplished by adopting those processes which had hitherto 
proved successful, and any attempt to make it direct from ores 
which contained many foreign matters would fail. 

Mr. Stedall said that with reference to the difficulty of pro- 
curing good qualities of iron for steel making, a short time since 
he received a communication that a large quantity of foreign 
iron had been wrecked upon the coast and was for sale. He had 
been induced to purchsse some of it, believing from the nature 
of the brands that it was foreign iron, but he learnt from a 
Sheffield manufacturer that there were thousands of tons of iron 
made in this country with similar brands, which represented it 
to be Swedish, although it was not so. 

Mr. Archibald, F.R.S., drew attention to some specimens of 
Arcadian iron and steel, with cutlery manufactured therefrom, 
and stated that the production was increasing, and he had no 


' doubt that ultimately there would be a very considerable and 


involved, and apparently as an important element; he had also 


shown that in very many cases this nitrogen either pre-existed 
as cyanogen, or entered into such combination with 


The effect of ferrocyanide of potassium in case-hardening iron 
had been specially examined into ; and, as far as the experiments 
of Mr. Binks proceeded, a case was apparently made out in favour 
of the influence of nitrogen. The particular effect alluded to of 
the ferrocyanide of potassium had ever been a chemical problem, 
and its complete solution by Mr. Binks would be received with 
the greatest interest. It must be borne in mind, at the same 
time, that until the invariable association of nitroyen with car- 
bon in steel had been fully proved, the favour bestowed upon 
other methods of explaining the action above alluded to would 
searcely be transferred to the view suggested by Mr. Binks, 
Until proof positive was adduced to the contrary, it might, for 
example, still be considered a simple method of explaining the 
case-hardening effect of the ferrocyanide of potassium, to believe 
that this compound was so decomposed by contact with the 
heated metal as to furnish a film of carbide of iron upon the 
surface of the latter, and that by a simple reaction between this 
carbide and the proximate particles of wrought iron, steel ‘was 
produced. To determine this point required but a few experi- 
ments; the above explanation was alluded to in order to show 
how wide a field had been opened by Mr, Binks, and how neces- 
sary it was that the most careful experimental research should 
be brought to bear on all sides of the question. It must be ad- 
mitted that some great influence appeared to’ be exerted by the 
presence of nitrogen in some form or other in the production of 
steel, and our knowledge of the reactions in the blast furnace 
would alone lead us to believe that, indirectly, nitrogen was, with 
reference to the reduction of iron, a very important agent ; but 
if the suggestion thrown out by Mr. Binks, that steel be an alloy 





of iron with carbon and nitrogen, be adopted, the latter element | 
must be viewed in a new light, for it must have become en- | 


dowed with very active properties, if so smalla quantity as even 
Mr. Binks showed to exist in steel could exert so important an 
influence upon the character of iron, an influence far surpassing 
that exerted upon iron by similar proportions of elements re- 
markable for their chemical activity, which were constantly 
found associated with that metal. A complete elaboration of 
the views brought forward by Mr. Binks would not, therefore, 
fail to be replete with interest, and amply to repay the labours 
of the scientific, and doubtless, also, of the practical investigator. 

fr, T. M. Gladstone said he had listened with much interest 
to the paper read by Mr. Binks, and had no doubt that the 
results of that gentleman's experiments were to be fully relied 
on, but the manufacture of steel or of iron, or, indeed, of any- 
thing else, was a question of pounds, shillings, and pence ; while 
iu the laboratory there were very often beautiful analyses and 


carbon | 
before being plaeed ina pores to exert its influence upon iron. | 
| ness. 





extensive supply. 

Mr. Fletcher said that he thought now that a person who was 
neither a chemist nor a manufacturer might fairly call the atten- 
tion of the meeting to the very important propositions which 
had been so ably submitted to the consideration of the Society 
by the author of the paper. All that Mr. Binks proposed to 
establish was, that instead of carbon being the only element 
necessary to convert iron into steel, there must also be a portion 
of nitrogen. It was no contradiction to this assertion to say 
that they were bound to add another element and call it cheap- 
Mr. Binks simply laid before them a great law ; he pre- 
sented a new great metallurgical fact, that an element which had 
hitherto played an important part in the manufacture of steel 
had nevertheless not been detected. While admitting this 


| fact and this law, the question was, did Mr. Binks see his way 


to the use of that law in sucha manner as commercially to be- 
nefit the country. He (Mr. Fletcher) believed that there was no 
great chemical fact without its great commercial advantage ; 
that, if they once announced to a number of Englishmen a great 
chemical fact asa matter of certainty, it would be turned to 
good account. ‘The argument amounted to this—that, whereas 
they were for certain qualities of iron suited for the best steel 
absolutely dependent upon foreign countries, they could, in the 
event of the success of Mr. Binks’s plan, rely upon the produc- 
tions of their own. 

Mr. Pearsall was inclined to submit the opinion, that the 
wandering away from the discussion of the clearly expressed 
objects of the paper, and the silence or the absence of those per- 
sons whose interests were involved, became a source of compli- 
ment to Mr. Binks, especially as no steelworker had risen to dis- 
prove the views advanced, or to prove any opposite view. Even 
the remarks of Mr. Abel were sufticiently significant and compli- 
mentary, for while he submitted that critical verification might 
be required for the full adoption of these views, yet this also 
implied that other views and rule of thumb practices should re- 
ceive more vigorous examination. A practical statement had 
been made to the effect, that silver and gold were so valuable 
that their refining could be better attended to than iron; now, 
unless he was much mistaken, it would be found that there were 
forms of iron and steel which, weight for weight, were more va- 
lnable than silver, gold, or any metal. He did not allude to the 
value of the Berlin fine filagree iron castings, but to steel, in the 
form of watch-springs, and he thought Babbage, in the “ Eco- 
nomy of Manufactures,” recorded the particulars. ‘his led him 
to the very question of the paper, and the influence of true 
theory to produce right practice. What were the positions of the 
poor man and the practical man, who had been induced by prac- 
tice and by chemical books and teachers, to believe that iron and 
carbon constituted steel; and that evening Mr. Binks had dis- 
tinetly detailed the experimental grounds on which he denied 
this statement, and now put forward the view that iron, 
nitrogen, and carbon formed steel. If Mr. Binks’s views were 
correct, they had a key to explain doubtful results and even 
failures, loss of character and trade. He might also add, that 
the arguments to be drawn from the constant presence of air in 
all steel-making were not to be overlooked, especially as facts 








were well known which showed strange affinities between metals 


and gases at different temperatures. It could not be expected 
that views so original and so clearly expressed would be allowed 
to pass unheeded ; indeed, a tone of respect had been evinced by 
this meeting, that he thought would be felt to be satisfactory to 
Mr. Binks, and this might be regarded as the commencement of 
that due consideration of the question which would reflect credit 
upon the Society and benefit to the country, by calling for critical 
attention to the true theory and right practice of the conversion 
of iron into steel. 

The Chairman said he was quite sure that every person present 
must be greatly indebted to Mr. Binks for introducing so very 
important and interesting a subject to their notice. He did not 
know whether Mr. Binks was at all acquainted with the researches 
of a French gentleman of the name of Chenot, who, some years 
ago, produced steel direct from the ore. He converted the ore 
into a spongy mass, which, after being subjected to the action of 
the furnace, was plunged into oil, and then compressed into an 
ingot. Mr. Krupp had also done much in the manufacture of 
steel, in Prussia. He (the Chairman) should have liked to have 
heard the result. Mr. Binks had proved, as far as he (the 
Chairman) had any knowledge of the manufacture of steel, that 
that article could not be made with carbon alone, and he believed 
that the manufacturers in this country would take advantage of 
the theory just propounded to them. Under these circum- 
stances he had very great pleasure in proposing a vote of thanks to 
Mr. Binks for his able paper. A vote of thanks was consequently 
passed. 


BOYDELL’S TRACTION ENGINE. 

Journal of a Trialof Mz. Boydell’s Traction Engine, on its 
Endless Railway, from Thetford, in Norfolk, to London, being 
about eighty-five miles, on Thursday, Friday, and Saturday, 
the 14th, 15th, and 16th days of May, 1857. 

A HIGH PRESSURE ENGINE, on four wheels, with tubular boiler, of 

ten-horse power, and weighing with water and one cwt, of coals on 

it, tentons; having two seven inch cylinders, of one foot stroke 
each, one drum fly-wheel of four feet diameter. 

The two hinder wheels had on the endless railway, and were of six 
feet diameter to the tyres, both working loose on arms fixed, bracket 
fashion, to the sides of the fire-box, eighteen inches in length, and four 
inches in diameter. 

The off-wheel alone drove the engine by means of a geared cast 
iron plate-wheel, of five feet in diameter, and ninety-six teeth, 
bolted firmly to four extra-sized spokes. 

The single power consisted of a pinion of ten teeth, working on 
the geared wheel of ninety-six teeth. 

The double power consisted of the same pinion, working into 
another of twenty tecth, which worked into the geared plate before- 
mentioned. 

The front wheels, which work on a fixed axle, and lock by ‘means 
of a perch bolt, are four feet six inches in diameter. The endless 
railway was removed from them, 

By these front wheels the engine is guided or steered by means of 
a coach pole, of nine feet in length, and a wheel and rudder chains 
conducted exactly as it is on board ship, the pole representing the 
tiller. 

The extreme pressure of steam 70 Ib. on the square inch. The 
first point of draught in a direct line with the driving wheel ; the 
second and usual point eighteen inches towards the near side of 
the engine, both through a strong beam of wood, bolted to the fire- 
box foot-plate. 

An elevating screw, working in the perch- bolt, raises or lowers the 
head of the boilers according to the ascent or descent of the ground, 
and is easily worked by the steerer. It has sixteen inches of thread. 
The load consisted of articles which were to have been sent to Lon- 
don by railway, and the train of carriages which contained them was 
necessarily elongated by the requirements of the General Turnpike 
Acts, which restrict the weight of goods which shall be placed upon 
two or four wheels. 





The train was 95 fect in length. 
o7 


Theengine 27 ,, ” 


122 feet long. 





Together 
Tons, ewts. Ib, 
One timber wagon, 4} inch wheels... .. «- «2 «2 5 7 if) 
One threshing machine .. .. «2 oe «+ «6 of 2 0 0 
One ditto a a oe er a ie i ” 4 0 
One wagon, on 24 inch wheels, containing a spare 
supply of water (never used), coals, coke, iron cast- 
ee ee arr rae ea Ue 0 0 
One agricultural engine (which was left at a farm 1 
a RE arn ne ee ee 0 0 
Eight people (three of whom were in attendance on the 
engine, and one on the train sae ap. ee vee OES 6 
Chains and heavy attachments to enable the wagons to 
draw each other oni wei lee igellsei“esh oe Ga 1D 5 0 


TOGMEEE. «oc, an, 20) 00; 306 povee Be 1 0 

On Thursday morning left Thetford at 10.5; supply of coke 10 
ewt. 2 qr. 12 1b., ditto of coals (14 bags) 8 ewt. 2 qr. 24 1b. Tank 
full of water; one ton spare water. 10.5 a.m. Started. 10.10, Double 
power on in mistake, reduced to single. 10.20. First mile up hill, 1 in 


24. 10.43. Stopped for an hour, two-milestone, up hill. 10.46. 
Started. 10.55. First sack of coals brought forward. (The supply 
of coal was not kept after this, in detail, but made up at night). Top 


of the hill. 11.2. Three-milestone; stopped for heated driving 
wheel. 11.6. Started down hill, about lin 86, then up 1 in 15; 
this tried the engine, the driver not being acquainted with her 
power. 11,15, Stopped to show engine. 11.17. Onagain. 11.22. 
Stopped at Elden for water; watered by a draw-well with a small 
bucket. 12.46. p.m. Started round a right-angled turn in a 23-feet 
road, without any difficulty. 1.15. Stopped for horses. 1.16 Started. 
1.43. Stopped for heated driving wheel (a new box had been put in 
that morning). The road has been loose, and made of flints, 1.48. 
Started. 2.25. Stopped for heated driving wheel; road good, and down 
hill. 2.30. Started. 2.46. Stopped; heated driver at the end of a 
hill of 1 in 15, and in bad order; steam 501b. 2.48. Started. 3. 
Stopped for want of steam; coke had been tried, and smothered the 
fire: it was found to be too slowin burning. Very bad parish road, 
but flat. 3.15. Stopped for water at three-quarters of a mile from 
Milden Hall, Sutiolk; cleaned ash-pan for first time; crowds of 
people and many horsemen and some gigs following “us, riding and 
driving close to the engine. 3.25. Started. 3.38. Stopped in Milden 
Hall, Suffolk ; filled up water, and dined. 4.56. Started; primed, 
but did not stop. 5.30. Steep bad road, over 1 in 18; engine very 
steady; about 2} miles an hour; steering beginning to be affected at 
the inner or No. 2 point of draught, all this time single power used. 
6.10. Stopped at “The Red Lodge” Inn; filled up water 3} miles 
from Milden Hall; cleaned fire-pan. 6.35. Started from ‘* The Red 
Lodge ;” road very good, dry, hard, and smooth. 7.36. Crossed rail- 
way arch up a gradient of 1 in 15, newly stoned with broken flints. 
The engine went very slowly, but did not stop! would not steer well; 
tended to the near watercourse, and at last got into it. {£ stopped 
the engine to alter the power, when Mr. Boydell desired the single 
power might be continued, and he would get us out of the difficulty, 
by altering (for the first time) the point of draught to that in a direct 
line with the driving wheel, or No. 1; the engine then went on 
steering quite well, and got out of the watercourse. 8.15. Arrived at 
Newmarket, went through the town, and left the train in a wide part 
of the road; returned to town with engine, and placed it in the yard 
of the “ Half Moon,” a most awkward place to go into or out of with 
two horses in a wagon, as the entrance is narrow, crooked, and of a 
steep ascent. The engine went in and out without the least difii- 
culty, although there were not six inches to spare at two potuts oF @ 
crooked turn, This di-tance is twenty two miles, in consequence 0% 
going round to ayoid an insecure bridge on the main road. We 











June 5, 1857. 





started at 10.5 a.m., arrived at 8.15 p.m. ... ... ...Time 10h, 10m, 
Deduct actual stoppages a a om ee 3.55 
Less stoppages that would have been necessary 
had tanks existed... ... ea 





Actual mercantile time ...0 ..0 eee cee eee ee ee 6 BD 
which is equal to 3 and 4-10ths of a mile per hour for one day. Coal 
used (including a little coke), 10 cwt. 14 Ib., or about half a hundred 
weight to a mile. The coal was bad, the road generally on a rise, 
Newmarket being much above Thetford. 

Friday, May 15, 6. a.m. In Newmarket. Got up steam and re- 
paired the axles of the threshing machines, which, being of wood, 
were working badly all the day before. 7.15. Started with the train. 
7.56. A hill near the fourth milestone, nearly 1 in 9, the rest of 
the hill 1 in 12; about 1 furlong in length; not the least difficulty. 
2} miles per hour. Road very good. 8. Stopped for me to examine the 
shoes. 84. Went on. 8,30. Stopped six-mile bottom for breakfast, 
filled up water; road good but very undulating; the railway people 
telegraphed our starting from here up their line. The train was 
diminished in weight by the loss of the agricultural engine of three 
tons. 9.15. Started across the railway. 10.10, Nine-mile stone. 
stopped five times for horses, say one minute foreach. 11.5. Road 
excellent, much down hill; stopped at Bourne bridge for water ; there 
being no convenient place to water the engine was detached from 
the train and turned at right angles down an embankment at 1 in 4, 
then on the bank turned again short to the right into the river, 
where, the tauk being tilled, the engine went through the stream and 
up the other bank into the road, and, backing on to the train, started 
at 11.33. The toll-man grumbled much because we would not pay 
him. 12.50 p.m. Stopped near Chesterford, the steam having been 
let down in mistake. 12.51. Recovered steam and went on. 12.53. 
Stopped for dinner at Chesterford, and filled up water. 2.13. Started 
from Chesterford. 2.50. Stopped at Littlebury to show the engine. 
3.2. Started. 3.25. Stopped at Audley End, heated near wheel. 
3.30. Started, 3.47. Stopped for beer; down a hill, 1 in 15, train 
pressed on engine until the vacuum would hardly keep her back. 
3.51. Went on again. 4.18. Newport ; stopped for water, backed into 
a yard for it; stopped four times for horses. 5.3 Went on, stopped 
very often to fill up water, fearing a want of accommodation. Wind- 
mill Hill very long and heavy, 1 in 15 in one place. 7.1. Stansted; 
stopped for water to fill up. ‘Ten ewt. of coal brought us from 
Newmarket, 30 miles, road excellent and very much down hill. 
Coals very good. 7.43. Started. 8.30. Bishop Stortford ; put up for 
the night; turned offa 15 foot road at right angles with the whole 
train into the inn yard, which ascended steeply. Stuck fast on a 
dung heap, the rear wagon still overlaying the turnpike road. Put 
on double power and took in the whole train, dispersing the dung 
heap all round ; a shout from the bystanders who had made up their 
minds that she was fast for the night; broke the steering pole and 
had it fished with iron plates. 

Saturday, May 16th.—7.22, a.m.—Left Bishop Stortford. 8.12. 
Spillbrook Hill, one in twelve, road broken, engine tended to near- 
watercourse. 8.15. Altered point of draughts and vents. 8.20. 
Stopped to change draughts back again, tightened bolts on engine, 
and looked it over. 8.23. Started. 95.6. Stopped at Harlow 
Railway bridge, took off engine, and filled up water, took in 
12 cwts. of good coal, 20 ewts. having brought us from New- 
market, forty-one miles—less than } cwt. per mile. Rodd ex- 
cellent—Bishop Stortford to Harlow, six miles. Station-master 
said we had arrived in half the time they had allowed us to do it in. 
Put the drag on to the timber carriage before it had reached the top 
of the incline. The engine took it all over with ease, notwithstand- 
ing the drag. 10.10. Started again. Delayed fifteen minutes for 
horses—engine-driver quite acquainted with the work and the en- 
gine; all went on smoothly; Harboro to Epping, seven miles. 10.25 
Stopped for a wagon. 10:27, Went on; paid a private toll of one 
penny per wheel. 1220, p.m. Epping. Watered and dined. Road 
hilly and rough from Harlow, but hard and dry weather, very tine. 
The road telling on the shoes. The consumption of oil and grease 
great. 1.37. Started from Epping, taking one passenger, who was 
anxious to see the engine work. 4.15. Woodford—met Mr. Glasier 
The secretary, and one or two gentlemen, went on by a wrong road 
and missed us. Left the engine at a pond to water, when the men, 
without orders, put on a new tinger in lieu of one broken. Took in 
water ; a tank full had brought us nine miles of very bad road. Paid 
second gate on London district, 6d. per wheel. The road through 
Epping Forest and into Woodford very bad, no level. Gradients, 
from one in eighteen to one in forty, the road broken up all over, 
sandy and heavy, with half-settled material (round flint gravel un- 
broken). Detention by horses very great. Appeared necessary to 
enter London by night. Lost fitteen minutes for horses. 5.20. 
Started from Woodtord. 5.25. At the bottom of the hill in the 
street engine stopped, and on coming up to it saw two teeth 
broken out of the geared wheel, and the backward shoulder of the 
shaft saddle broken off beyond the bolts. 5.45. Changed to the 
double power to ease the saddle, the bolt of the lever of the double 
power came off. Here I left the train within 200 yards of its destina- 
tion, which was to be at Stratford. It was supposed the accident 
was caused by a momentary riding of the shoes, from an improper 
bend in the new finger; but this was not contirmed by the engine- 
driver, who must have felt the shock: he only saw the tooth fall, and 
then the bit of the saddle fall at his feet on the foot-plate. The crank 
shaft was slightly bent at the same time, yet nothing appeared to 
derange the motion of the engine. The road was good, and slightly 
down hill and on aturn. I was looking at it from a short distance, 
but did not perceive any peculiar motion. The heels and toes showed 
the effect of eighty-five miles of flint road, and one end of each rail 
was worn at the corner. The fingers were in some instances indented, 
but I do not think the actual loss of iron as much as would have been 
incurred on the shoes of the fourteen horses it would have required to 
draw the train. There was not any perceptible wear in any other 
part of the engine. The coa}s averaged balf a hundred weight per 
mile, and the pace averaged 3} miles per hour. It would not be well 
. toallow one of those engines to exceed five miles an hour. ‘There 
was much less difticulty in descending hills and turning corners with 
along train than was anticipated. W. McApam. 

Bath, May 19, 1857. 

Alterations of Construction to be considered. 

It may be well to have the power of driving with both wheels, but 
it should be used with great caution, or much injury might arise to 
the engine. It is not necessary for ordinary roads. The clutch of 
the near driving wheel should not be connected with the bore of the 
wheel, itis too great a strain on it, but should drop into a rim bolted 
to the spokes of the wheel, at least three feet in diameter—four would 
be better. 

The axle of the driving wheels should be solid, and fixed in the off 
wheel, passing under or through the fire-box. ‘The sides of the fire- 
box as now used to hold the axle arms are not sufficiently strong to 
prevent vibration in the driving-wheel to the great danger of the 
gearing. All work about the engine should be of wrought iron, ex- 
cept the furnace bars, and the draught beam behind, which should be 
of the best oak, and the perch, which is very properly compounded 
of wood and iron. The steering should be altered to a more direct 
action on the fore-axle, by having two poles, one on each side of the 

reh-bolt, passing backwards like two elongated futchells, from the 

ack ends of which the steerage chain should go at right angles to 
the perch ; this would also act as a stop-lock. 

I proposed this to Mr. Burrell, and he thought of adopting it. A 
short pole should be placed as now for a pointer. 

Bath, May 19th, 1857. 





W. McApam. 


MepIrerANEAN TeLEGrapn.— The subscription list is to be 
closed to-morrow, a considerable portion of the amount having been 
taken by persons at Manchester and Liverpool. According to the 
contract with Messrs. Newhall and Co., the line, which will be 920 
miles in length, is to be handed over to the company in a perfect 
State on the 31st of October next. 
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DUNNICLIFF AND DEXTER’S WARP MACHINERY. 


PATENT DATED 23RD OcTOBER, 1856. 
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Hitnerro, in the construction and working of warp machinery, it 
has been used for the guide bars to be shogged or moved endwise, in 
order to produce, by the lapping of their threads and by their looping 


into each other, the great variety of patterns warp machinery is | 


known to be capable of producing. The present improvements 
consist in causing the warp or guide bars, in addition to shogging or 
moving endways, to make the guides or lapping instruments of one 
guide bar to pass between these of another guide bar, so as for a time 
to reverse the positions of the guides, and from time to time to change 
the positions of the respective guide bars, in order that the guides or 
instruments of one bar may pass between different spaces, at one time 
than. at another, of the other guide bar or bars. 

The illustrations, Figs, 1, 2, 3,4, and 5, show so much of the 
machine as will render the present improvements easily understood 
A, is the bar lever; B, B, the truck; C, C, the axis; D, arm 
to support sinker frame ; E, cam to raise and lower sinker frame; I’, 
cam to raise and lower machine; G, cam shaft or axis; H, framing; 
I, needle bars ; K, spindle bar to presser bar; and, L, the lever for 
raising and lowering the machine. Fig. 4 shows the bottom guide 
bar for course wheel ; and, Fig. 5, the top guide bar for course wheel. 
a, b, are two guide bars, each carrying as many guides as there are 
needles on the needle bar c. The guide bars a, b, are supported on 
axes, carried by the “machine,” and are capable of moving or 
shogging endways in the ordinary manner. The guide bar 4 is 
capable of moving on its axes independently of the guide bara, in 
order to cause it to assume different positions in relation to the guides 
of the guide bar a during the working of a course, and so that the 
guides of the guide bar b may be caused to pass from time to time 
betwen different spaces of the guides carried by the guide bar a; or 
the guide bars a and / may be varied in their mode of working, and 
produce a similar changing of the guides as that obtained by the 
guide bar b moving on axes. The guide bar ain this arrangement is 
supported on axes a! at each end, and moves endways in bearings 
carried by the machine, and a’ are arms, fixed on the guide bar 
a, the other ends of which have slots formed in them, which support 
the arms a? on the pins a’, fixed on the arms a‘, carried by the 
machine. The guide bar 6 is supported on axes b' at each end, 
moving in bearings carried by the machine; and 4? are arms fixed 
on the guide bar 4, which are connected by pin joints 4° to the 
adjustable links 5‘, carried by the sinker bar arms b°, by which the 
guide bar bis caused to move on its axes b', to assume the position 
required during the working of a course. The mode of giving motion 
to the machine, to the sinker frame, and to the presser bar being 
well understood, it is only necessary to describe the working of a 
course on the machine. 

Supposing the machine to have gone in, and the sinker frame to 
have gone over the arch, and the bottom guide bar ato have passed 
up between the needles, the parts will assume the position shown in 
Fig. 1. The bottom guide bar a, which contain the face threads of 





the fabric, shogs to the right or left, as the case may be, and then | 


passes down through the needles. The machine then commences its 
ontward movement, the sinker bar rises at the same time, unlocking 
or separating the guide bars by means of the links }4, as shown in 
Fig. 2. The top bur b is then caused to shog, the machine then com- 
mences its inward movement, the sinker bar at the same time moving 
down allows the guides in the top guide bar } to pass between the 
spaces of the guides in the bottom guide bar a, as shown. The 
machine commences its upward movement, passing the guides of the 
bottom guide bar a through between the needles, which completes the 
course. In the above description an arrangement is shown for making 
what is commonly called a fleeced or plaited taffeta, with two bars, 
and it will be seen that the soft material or plaiting thread which is 
being worked by the guides in the top guide bar 4 is not passed 
between the needles, but is hanked over the bottom guide bar threads 
at the time when the machine is out. 


ARMOURY TRON WORKS—WROUGHT IRON CHAIRS. 


Tue following description of the Armoury Iron Works, which 
appears in Holley’s American Railroad Advocate, may be 
interesting to our readers :— 


This establishment is one of the three large rolling mills of Rich- 
mond, Va. Messrs. R. Archer and Co. are proprietors. The iron is of 
a superior quality, samples having borne a tensile strain of 71,000 Ib. 
to the square inch. 
the U.S. Navy; Messrs. Archer and Co, and Mr. J. R. Anderson of 
the Tredegar works, made at one time the greater portion of the iron 
for this purpose. The Virginia ores are various in kind, but are all 
celebrated for the fibrous and tensile qualities of their products. The 
iron is also neutral, being neither hot-short nor cold-short, and in all 
these respects resembles the Salisbury iron. The varieties used are 
the Cloverdale, which is peculiarly tenacious, and costs 35 dols. a ton, 
and the Glenwood and the Grace costing 33 dols. a ton, for mixture. 

The annual production is 4,000 tons, including chairs and all kinds 
of round and square merchant iron. About 150 men are employed in 
the different departments. Many of the operatives are negroes, some 
of whom earn 3 dols, a day.—Strikes, which are so frequent in many 
localities, are not prevalent here as formerly. 

One of the most important branches of Messrs. Archer and Co.'s 
manufacture is wrought iron railroad chairs. A machine for the 
purpose has recently been devised and successfully put in operation 
by Dr. Robert Archer. The engraving shows parts of the machine 
and the manner in which it cuts and turns the lips of the chairs. 

The machine consists of a square cast iron frame some 3 feet high 
and long, and 24 feet wide; a lower frame at one end holds a counter 
shaft driven by a belt, which shaft by gears drives another on 
which is a cam. The cam moves a lever attached to a sort of rock 
shaft securely bedded in the top of the main frame. This rock shaft 
by a segment moves another parallc! rock shaft, and the shears and 


It has been very largely used for chain cable for | 
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cams on these shafts being rocked towards each other, cut out and 
form the chair. , 

A, Fig. 1, shows a plate of cast iron of which the plan is = shape, 
and forms the lower blade of the shears. The rock shaft C holds the 
upper blade of the shears h, the other shaft (not shown) being simi- 
larly situated on the right, and forming the opposite lip of the chair. 
After the spike holes are punched, the square plate 4, to form the 
chair is heated and laid on the mandril or former ¢, which is placed 
by the operative into a slot in the casting A. Another cam on the 
shaft holding the main cam then moves down the rod /, and presses 
the lever n, and its opposite lever (not shown) together so that they 
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grip the plate &, and move it exactly to the centre. This is impor- 
tant, for if the plates are of unequal size, one lip would otherwise be 
longer than the other. By a slow motion imparted by the main cam, 
the blade A is brought downward, cutting into the chair as shown in 
Fig. 2, and pressing the lip downwards thus. At the same time 
| the projecting part m, of the shears flatten the straight part of the 

chair. By a quick motion of the main cam the shears A rises (the 

lever n releasing its hold) and the prong o coming in contact with the 
| lip, lifts up the chair, together with the mandrile. By a handle on 
| the mandril ¢, the operative then turns over the half formed chair 


| and places it between two cams situated opposite each other and 
| respectively in the centres of the two rock shafts. One of these cams 
| is shown in Fig. 4. The dotted line shows its position when the 
| chair is put in, and s shows the manner in which the flanges are 
| turned over upon the mandril e. The mandril, it will be observed, 
| is a double inclined plane on one side, to give a cavity between the 
| lip and the body of the chair, in conformity with the shape of the 
| base of the rail. 

The chair is then knocked off the mandril and placed under a drop 
| which makes all parts except the lip entirely flat. Dipping the chairs 
while yet warm into coal tar, to blacken them and preserve them 
from rusting, and then “stringing” them on rods in packages of ten, 
completes the operations. The chairs are all exactly alike, which is 
impossible when they are made by hand. The machine is very 
simple, coating only from 350 dols. to 400 dols. It will make over 
| 1000 chairs a-day with great ease, although the present production is 
| but about 700 a-day. The repair expenses are almost nothing, as 
chilled cast iron cams and shears are used. ‘Two of these machines 
will cost less than a more complicated device, and will make chairs 
enough. 

The great value of the chairs produced at this establishment is the 
excellence of their material. Iron whose average tensile strength 
is above the high st ordinary standard (60,000 Ib. to the square 
inch), and which when bent cold in any direction shows no signs of 
fracture, which is neither short nor too soft, will, when fastened 
| down by spikes of the same material, make a “ permanent way.” 








Preservation or Corn.—About a year ago 790 hectolitres (2,175 
bushels) of American corn were, by way of experiment, inclosed in two 
* silos” of sheet iron (large cylinders sunk into the ground, so as to 
form receptacles for corn, like the corn pits in Algeria) between 

| Asniéres and Argenteuil, and the covers secured with seals. These 
latter were removed last week in the presence of two delegates from 
| the War-office, to which the corn belonged, and of the Commission 
| des Subsistances Militaires, and the corn subjected to a strict exami- 
nation, when it was prounced to be in exactly the same state as it was 
atwelvemonth ago. The cost of preserving corn by means of the 
“silos” does not exceed 80c. (eight pence) per hectolitre (2} bushels). 

American Automatic Steam Wuistie.—This is the invention 
of Mr. James Harrison, jun., andis a mechanical attachment to the 
engine, worked from the forward truck axle, upon the principle that 
the axle makes a certain number of revolutions in working over the 
same distance, without any regard to the speed. The motion is 
carried up to and along the top ot the boiler to a cast iron hollow 
cylinder, eight or ten inches in diameter, which is placed vertically 

| upon the boiler at the point where the whistle is to be fixed. On 

| this cylinder a screw is cut, intended to be long enough for adapta- 

| tion to the rout of the locomotive out and back. Between the threads 

| of this screw a lever slowly traverses, and at the points where the 

| whistle is to be blown pins are placed, over which the lever rides 
and raises a corresponding one acting upon the valve of the whistle 
up on the top of the cylinder. 
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INSTITUTION OF CIVIL ENGINEERS IN IRELAND. 
ON THE MAINTENANCE OF MACADAMISED ROADS.* 


By Jonn Hii. 


Tue charge of the Commissioners of Public Works in Ireland, 
h other 


of the roads in the central district , togett ser W 
roads, was determined by the 16th and 17th Vic., cap. 136, ad 
ceased on the ist July, 1854. 
The system of repairs previously described was continued in 
the central district, and the roads maintained in satisfactory 
condition up to the time the charge of the Commissioners ceased. 
As it appears to me that the only possible objection to the 
general adoption of such a system for the maintenance of roads 
is its appareut excessive expense, I have prepared a table of the | 
cost and rate per perch of the roads from 1843 to 1858 exclusive, 
being the period they were under my superintendence 
During the years 1$43 to 1845 the works of improvement 
and reconstruction were in progress; and in 1847 ‘he operations 
were affected by the general derangement consequent on t 
famine and relief works, but in the latter four years the 
expenditure settled to something near the average at whi 
the roads could be maintained; if the same cirenm: 
continued, the cost would have somewhat diminished, as tl: 
were continually ge tting more sub stantial in the cra: t, and the 
workmen more skilful in taking precautions for the repair of the 
weaker portions. 
It is but fair to state that the roada were not situated so as 
to give such a system of repairs a perfectly fair trial; from 
being in irregular detached pieces they could not be divided 
into the most economical lengths for overseers, and were 
exceedingly inconvenient for superintendence 
from Loophead to Kelly's 
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extending seventy 
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miles in one direction, 
Portumna, and sixty miles in another, from the shore o 
way Bay to Robertstown, in the county of Limerick. 

The roads in the county of Clare came into my charge as sus 
veyor under the Grand Jury Act, and, preparatory to the i 
tion of the cominissionsrs’ charge, I had them arranged in lengths 
to suit contractors of moderate capital, similar to the other 
county roads, made applivations for presentments to the several 
baronial sessions, at rates 20 per cent. higher than the expen:i- 
ture under the board, which were granted and advertised for in 
the usual manner; but G8 miles, and those of least importance, 
were taken at there rates, leaving 86 miles without any arrange- 
ment for maintenance ~» At subsequent sessions | was obliged to 
make application at much higher rates, to induce contractors to 
underta ke their repair. 

The surveyors in the counties of Limerick and Galway 
similar arrangements for the maintenance of the roads; in the 
latter county they have been contracted for at about the game 
rates at which they were previously maintained, but in Limerick 
and Clare the cost of maintenance is seriously increased. 
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I am of opinion that if continued under the same system as | 


adopted by the commissioners, an addition of 30 per cent. would 
more than cover the increased cost consequent on the rise in 
wages that has taken place in the district. 

The road between Limerick, ere and Behaivtown, cost, 





* Sequel to a former Paper read before the Institution of Civil Ragineies of 
Ireland, 
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ou a average of 
eontracts a 4 ta years as follows :— 
> Brien, 1,051 perches, 
9 94 
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Tota 
being an increase « f nearly 7 75 per cent. 


In the county of Clare the contract on the roads is as follows :— 


Present cost, > 6d. 





‘tnnisand Crusheen cost, under the board, ls. li. 
Eniss and Kilrush—1st portion, as . 8d. a. 1s. 6d. 
2nd portion, a Os. 10d, “6 1s. 6d. 
Is. 4d. . Is. Sd. 


Kilrush and Mc untrivers, - 
the remaining roads of the central district are mixed up with 
others in contracts, and divided so as to make the comparison 
| difficult; the roads me little traffic are let at rates similar to the 
former cst, in general slightly increased ; so that, as remarked 
in the former paper, the economy of the system is most appa- 
rent in the roads of heavy traffic. ; 
Although but so short a period since the commissioners’ 
charge ecased, the condition of the roads under my own super- 
i surveyor has been ser ionsly Ceteriorated, and 
aon to I ve that a similar dete:ioration from their 
‘mer order has taken place in the other countie 
When the improvements formerly detailed were completed, 
| and the operations settled into a regular system of maintenance, 
t each ganger was alone employed, 
district of from four to six miles; 


during the 
additional workmen were added, beginuing mn October with 
ein the 
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six years, 123d. per perch: it is now let on 
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to respect and fame—I speak for the ordinary but larg 


| every way qualified for the practice of our profession, | 
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le-s distinguished men with good tilenta and industry 


are sometimes embarrassed and injured by t} 
unqualifir indidates for the style and pri 
ginee ate on this subject might be 
to impose fetters on free exertion and merit. 
that opinion, but I feel convinced that much m 
tions such as this, if sufficient efforts be made am 
to maintain them at a high standard so as to ¢ 
pub lic respect. To be a recognised member of a professional 
society; whose transactions give proof of ability, ought to be 

vithout some weight in the competition of life, even thongh the 
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law may forbid no one to enter the lists, whether so authorised 


| or not. 
I think I can observe in the sister country a 
dency on the part of the public to treat with more respect pro- 


ing ten- 


of tre Insti- 
and [ believe 
ion most 


fessional opinions emanating from known mem} 

tution, as compared with those of other perso: 
that is precisely the kind of encouragement the prof 
reg 








jnires 
But if a connection with a professi 
idered desirabie for the marked and re=} 
posed to give, two things become | i 
society must be eminent itself. 2nd. 

sion ust be in some manner carefully 
it is > course quite possible for a aera ’ 
siderable merit to exist and practice in a cor 
without any society to support or encourage them ; but if they 
do establish one at all, it is some reflection or iz i > in 








nal society is to be con- 
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( and increasing as the winter set it 

l r of D uber, nerally continued till | any way below a respect: ible standard. All tha n lisa 

the end of Fe ry, duced as the weather | sufficient number of monthly contributions in shape of 

i ved, till the end of Ay time T fou on an | pap to secure an interested audience, but in this esasentlal 
e of years, » extra workmen cou ld be dispensed with, | point we are, I fear, deficient; and yet there is certainly no want 

i er of labourers | cf engineering works in the country, an accurate account of 
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ne justances, from motives of 
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Which would be both interesting 
easy to enumerate many such, and if any of oi 























economy, t} 1c? in tl mer 
winter was delayed too long, in e\ one of from sending communications under the impression that they 
roads of he: traffie got into sucha state that no amount of | may not prove of sufficient interest, I would earnestly impress it 
exertion or expense, wit hin reasonable limits, could restore e them on them, that such ditlidence is quite a8 ced jent 
to a satisfactory condition, until the return of dry weatl number of papers be sent in, the council will be agreeably 
In the op ratious of cleaning and ap lying materi: lin selecting the most worthy, and none ; to be 
object en ade avoured to be attained was of the nature d which contain accurate practical records of uny en 
c or preventive measures more than of remedial, and | gincering work. In the English Institution, es candidate for 
I be liev is to be the foundation of a good system of road sauiiealins is obliged to communi this practice has 
| maintenance. Sueh. it is obvious to me, cannot be attained | produced many vood pages in the transactions, and { think it 
worthy of imitation here. 






contracts, such as are enjoined under 
a Laws in Ireland; if the motive of 
rated injuriously on those not directly interested in 
ly it must affect the 
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a peenniary sense, how much more injurious 
stor is very apparent. 
vier traffic than any of those before 
I am convinced that operations of the nature de- 
would effect greater improvement, 
and it is to 
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| operation of a contra 
| On roads of much 
| alluded to 

| serib l, purs 
| 

! 





ued vigorously, 
«1 with greater comparative economy ; 
of the cities and 





and be atten 
be regretted that on the roa vdways of many 

large towns in Ireland, where the municipal laws do not trammel 
t as the fiscal laws do in the 
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he operations in the same mannei 
counties, that more skilful pa eflectual measures are not 
adopted for their maintenance. I have observed the application 
s, of a large size, spre id at 








| of heavy coats of broken stone: 
| season, and applied in such a manner, as to be a serious obst 
o the tinffie, id must of necessity be nearly worn to atom 


furnishing the enormous quanti 
| of mud and duat thas : fterwards is so slowly and inetfectually re” 
terials are applied at a mere suitable season, 
there is neither, w! appears to me, proper preparation of the 
old surface, nor any atteution paid to expedite the amalgamation 
of the old and new ga or other mensures for the con- 
solidation of the sur The operations for gp. seem t> 
be inadequate and very defective. That such should 
most intelligent and refined portions of 
much to be regretted, and is naturally a 
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moved ; even when 1a 















case in the midst of th 
the population is very 
subjeet of discontent and complaint. 


ADDRESS. 
The following Address was delivered by G. W. Hemans, Esq., 
| President, to the Ordinary General Mectin 3. 
| Gentlemen,—I appear before you as V’resident of this Institu- 
j tion with considerable diffidence, as 1 believe that the election 
'might have fallen on more than one individual of our society 
| better suited to the post of honour. Connected, as I have been, 
| for some years past with the construction and laying out of rail- 
| ways in different countries, my time has been so absorbed in the 
| business of the hour, that partic ipation in the more abstract in- 
| vestigation and studies incidental to our profession has been, 
j almost impossible; the attendance, even at scientific meetings, 
| has been very little in my power, and for these reasons I hope 
for your indulgent view of my performance of the duties you 
| have chosen to appoint me to do, 
} 








Succeeding to men of so much eminence as your late Presi- 
dents, General Sir J. Burgoyne, General Sir Harry Jones, and 
| Mr. Griffith, ] eannot expect more than that it may be my good 


le 
| fortune not to see any deteridration of the — of this | had borne the proportion of 48 per cent. to rece; 
To these distin- | only 41 per cent. 


| society during my occupation of the chair. 
|} guished men, supported by the county surveyors, the first 
existence of this institution has been dae, and to their con- 
tinued support we have hitherto owed it, that the want of an 
adequate number of professional men resident in Dublin has not 
| proved fatal to our society. I may therefore, I trust, take this 
opportunity of expressing, in the name of all, our sincere and 
cordial thanks and best wishes to our three late respected presi- 
dents. 

It has not been hitherto the custom to deliver an annual 
address from this chair, but we have precedents in other socie- 

es wares it is usual to pass in review such general ob — of 
may be before the public, or likely to be 
Some allusion to our private and profession: il 
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| interest to member 
|! brought forward, 

| interests as a scientific institution, and as members of a wide- 
i! spread, aud not unimportant body of social labourers, may also 
, be aliowed. One object of alls such institutions as this, next to | 
| the inquiry after scientific truth, should be to cement firmly, 
| by friendship and union, to elevate and dignify the protession 
of which its members are composed. i 

| eat and useful as the profession of 
| ant of organisa- 
| essions, of 


It appears to ine that, 
a civil evgineer may be, it is still much in w 
tion, of recoyni ed position among the higher prole 
e unmistakable claims or atcainwents, which, properly 
passport to respect in so 












| defi i 
established, should be as much a 
life as the well known insig 
posed to give. I am well aware that this is perhaps a dangerous 
and delicate topic to touch upon, that many of our greatest 
and most successful men have almost by accident become 
engineers, and have been entirely, and sometimes irregularly, 
seli-taught. But it is not for these powerful and shining lights 
that I speak; such minds will, in any position, break their way 
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mia of other professions are sup- | 








In referr 
is country, and with which I ar 
void following the example of the distinguished President of 
London Institution, in making the railways the principal 





ig to the works which have lately been carried on in 
n best aequainted, it is diffienlt 


theme of his addre 





Other works of importance have been and are still in} vogress, 
under the guidance of some of our n 2, has those at 
Kingstown Harbour, and on extensive drainages, arterial and sur- 
face; but we are much in want of printed accenuts of these 


works, znd in point of outlay and variety of practi 
less scope for remark. 

Since the completion of the Shannon drainage and na 
there has been no great bridge built in Irciand unless fer railway 
purpose [am there fore ina great measure re icted to gub- 
jects which must be already well known to most « l 
not perhaps collected in the manner I p ropose ado; i 

The construction of railways in Ireland on 
may be said to have fairly commenced in 1840, when the 
and Drogheda line was in progress. It is true that ¢! 
and Kingstown, and the Ulster Railway, were both ) in ex- 
istence, but the regular tide of railway works had not set in until 
the abuve mentioned date. 

We now find, at the close of last year, a sum of. in round 
numbers, £14,165,000 sterling, raised and expended on Irish 
lines, representing a mileage of 9-7 or say 1,000 wilcs, and an 
£14,165 per mile, including all sources of out'ay. 
At the same period the capital authorised to be raised was 
about £19,000,000, and as it is probable that 21] accounts for 
constructed lines were not settled at the close of the year, it 
may perhaps be safely estimated that the actual ontley on the 
1,000 miles open at that date was about £15,000 per mile. 

Of the whole length, 580 miles, or rather more than hal 
then open as single tine of way. 

In England, at the same date, there were open 6¢,218 miles of 
railway, of which 1,345 miles were single. The corresponding 
capital expended was, in round numbers, 00,000= 
00 per mile, or probably, on the same principle as above 

39,000 per mile. English 
4-5ths of the length of 
han one half 
t; nor is this 
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£38, 
estimated for Irish lines, about £ 
tratfic therefore has apparently required 
their lines to be doubie, while in this country | 
of the total length as double line has been sufiicien 
to be wondered at, when we consider that the 
England is about £50 per mile per week, in Ireland abi 
per mile per week. But with the lesser trafiic we |! 
still smaller proportion of outlay, and the genersl res 
favourable, that the average net income was in Ire! 
cent., in England 3°35 per ‘cent. In E ngland wi 











ing expenses 
, in Ireland 





The moderate proportion of expenditire to gross receipts in 
this country would be surprising, when we consider the increased 
cost of coke in Ireland, were it not accounted for by the im- 
munity we enjoy from the passenger tax, which an impost 
amounting to about seven per cent. on the receipts of English 
railways. From the above statements, which are principally 
derived from the useful and able returns of the Board of Trade, 
it will be seen that we have reason to be well satisiied with the 
results of our capital and labour expended on railways in lre- 
land. The works are not generally of the magnitude and 
grandeur which characterise many of the English lines, but 
nevertheless there are several points of considerable interest, and 


which have not, I regret to say, been brought before this In- 















| stitution. 


The Boyne viaduct, so ably conducted by Mr. Barton, under 


Sir John Macneil ; the tunnel through the slate works at Cork, 
and the bridges over the Shannon and Lough Atalia, on the 


Mi land Great Western Raiiway, are some of the many works 
quite worthy of a place in our records. 

1 have ordered copies of the drawings of the two latter, with 
short descriptions, to be prepared and presented to the Insti- 
tution. 

There is no doubt that railway engineering may, to a great 
extent, be looked upon as a speciality, and it would not be de- 
sirable to get into an exclusive routine of railway 
but I am of opinion that, considering the large capital in regular 
progress of expenditure, and that great variety of prac tice pre- 
vails in constructions of so much importance to the public, it 
would be highly desirable to invite and attract to us a few more 
of the railway engineers, and to endeavour to obtain from them 





discus sions ; 
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the fruits of their experience and the communication of their | 10,000 tons; will carry 12,000 persons. The mode prepesed for | just appro: hing completion an exceedingly well-exeouted, ond 
proceedings. launching the vessel is as follows :— fine work—the new graving dock at Ringsend. The masonry is 
There is one topic connected with this subject which I cannot In constructing the foundation of the floor on which the ship | of first-rate quality, the designs appear to be most carefully and 
refrain from touching on, because I believe it to be of great | is being built, provision is made at two points to ensure sufficient | ably m: ule, and as the « ngineer is one of our members, we shall 
importance to the progress of this country. I mean the | strength to bear the whole weight of the ship when completed. | for a description of the progress of the work, and of the 
system by which it is proposed to promote the construction At these two points, when the launching has to be effected, two | difficulties surmounted, which | believe were great. The steam 
of new lines in the less populous districts, under the stimulus | cradles will be introduced, and the entire fabric will be lowered driving machine was extensively used, and a record of its 
of voluntary guarantees on the capital to be advanced; these | down gradually to low water mark, wl ensuing tide, | merits, as compared with the ordinary mode, would be most 
consisting of rates-in-aid to be levied on the counties or | the vessel will be floated off sidew: leost is over | interes ing. . . i = 
baronies traversed, in order to secure a minimum dividend | £1,000,000 sterling. This vessel will draw eicht feet less water er eee ae 
to the shareholders in the undertaking. Nothing appears to me | when light than when laden; and great care h ot € :. dev ted ‘ ar ne 7 net oar arty bapa vase eingpiees oy 
to be more legitimate and reasonable than suc ‘h a proposition, | to the designing of the paddle-wheels to meet this difficulty. ae the on ipeeart seed app = be carried tegather over om aru 
provided the lines sought for be well laid out A considerable : it impediment to the general use of such vess s must peda depth, z ‘all 3 oon hab qcasieting of sere eluvinl depesy to & 
agricultural district, not wealthy enough to show tratlic suf- | be the difficulty of getting harbours deep enough to hold them. _ esd pe i = nal probably be commenced next year, and as the 
ficient to invite a speculative company, finds itself immeasurably | ‘The draft of the Great Eastern will be 28 feet. In the open s a an * tl yeen invited to send in competition designs, it is 
thrown into the b.ckground by more fortunate neighbours, | the motion of sucha huge bulk must be in the highest deg tot hes eh . 2 an Iris sh engiveer may hove the good fortune to 
when competing to supply the great marts of export trade. | safe and equable, and even storms will be scarcely feit rips . 7 ; ri nae S GRTES OS EeCUES GS the pragrecs im Some 
They have no existing streams of public conveyances, no | advantage of carrving all the fuel on board, and gettin wp: Mecees ly where oe, 
minerals, no manufactures to adorn a prospectus, but every | the expense of sending coal thousands of miles to feeding stages, 1 have now to conclude this address by expressing my sense of 
farmer knows that with a railway to carry his cattle and grain | must be very great. Whatev be the commercial result, this the great compliment paid to me, by my election as President of 
to market his gains will soon so much improve as to make a | ship cannst fail to be one of the wonders of the world, and its this Institation; my hope that, during my occupation of the 
temporary payment to acompany in lieu of all these things a | ss ought to be ardent!y desired as an evidence of British | Ch", we may at eceed in keeping up an interest in our meetings 
positive advantage to himself and his county; and if, with this | ent : , and transactions, and that good feeling and harmony may pre- 
conviction, he voluntarily comes forward, and asks to have such | We have, on a simaller an experiment of more immediate | VY"! #6 ait our ci cussions, so that our society may really achieve 
a rate imposed, what hardship can there be in acc — to his | interest about to be commenced; that of a line of steauers | 1 Proper objects in the promotion of practical se ence, and in 
request! Most foreign countries have advantageous y adopted | between Kingstown and Holyhead, to complete the sixty-three establishing wnd placing on the best footing the profession of “a 
the guarantee system, and we ourselves are cng vast use of | iniles im little more than three hours. ‘This of itself will be no | Vil engineer.’ 
it in India. Why should rates be more improper for the support | mean achievement on our stormy channel. 
of railways than for county roads, for the supply of gas, water, I must now describe an invention as yet almost unknown to 
or for drainage ? There seems to be but one difference, and that | the public, but one of great merit, and” perfectly successful, LAW PROCEEDINGS. 
is the great alarm felt by some persons lest undue speculation | destined to accomplish wonders. This is a tunnel cutting 
should be encouraged by granting the principle of county rates, machine, invented by Captain Penrice of the Royal Engineers, VICE-CHANCELLOR’S COURT. 
Suspicions are thrown out of a general conspiracy on the part of | who favoured me with an inspection of his designs on a recent ” ep . 
contractors, engineers, solicitors, “et hoc genus omne”’ to entangle | occasion. . . eye oe a sg t . 
the whole country in a mesh of guaranteed lines by which they The machine ce a species of steam battering-ram, or | M Re ur, Mr. Cairns, and Mr. Giffard moved for an injunction 
only are to profit. But will this cry bear investigation? Have | immense piston rod, at the head of which a powerful wrought- | rot ogyenchenedhere hun goemsccccle gy yelper tegen ge woe o 
any engineers or solicitors in Ireland made lar ge fortunes by iron cross is fixed, consisting of four, Sixteen, or twent | : way ne ae ~ plates and other — & 
. - , ‘iia ’ } wWhichiron ships are constructed. The original patentees, Messrs. 
railways ! Of contractors I do not speak; when coming forward | four arms. These arms are compl led with diamond- | 1 and Baillie, had assigned the letiers patent, which were 
as capitalists they have a right to make the most of their money, | shaped steel points; and by an ingei itrivan every | obtained in $ ptembe r ‘Is 4 te tho plaintitta ‘ "The invention as 
but there is little doubt in my mind that if the account could | blow on th e of the rock, a part « revolu of the | « bed in the specit cati n filed on the dth of Marc h, 1855, consisted 
be squared, the country at large would be greatly the gainer by | cross is made; thus imitating the action of the boring tool in | in la on a layer or coating of black varnish, and then a layer of 
any profits contractors are supposed to have made in Ireland. preparing for a blast. | asphalt, or or a coating of boiled oil and black lead and black varnish, 
i will now leave my professional speciality to turn to subjects The of diamond-head chisels on each arm it | or of black varnish, asphalt, and spirits of naphtha, In March, 1846, 
of more general interest. More than one scientific and practical | continually cutting near an edge of rock, which i | William Day, who was a licensee of the patent, in consequence of a 
problem, of the highest moment, awaits solution in the year | advantageous than a blow in the centre of a solid. : | ‘ a muni ition from his foreman, went on board the ship I’hilosopher, 
1857. These are such as we must all watch with attention, of the excavation made is such as to include the wh of the dResena aps os beste at Liverpool, and found sume workmen 
as on their success vast additions to the welfare of social life achinery, Ai h ison a whee . | ot oe ee - a a ‘ ne dink made Ge 
wideos psc I; col sim lpia debe — - , up u which a ayer of asphalt was then applied in 
ad serge Pers , — : : ; ; a is ry material similar alleged in the bill, to the patent invention 
The first in order is the Grand Atlantic Telegraph, now con- | that of the Teredo Nava lin infringement thereof, The defendant Hayes 
fidently brought before the public. ‘Thanks to the liberality of | horny head, a hole large wating the Philosopher for the owners, Messrs. 
the United States Goverment, an accurate line of minute con- | difficulty with a machine of h ilt, and denicd that he was infringing the patent 
tinuous soundings has been carried across the ocean from the | the hardness of the r ting that he did not apply any coating of varnish 
coast of Newfoundland to Valentia, the nearest point on the | points will bear the re: y | betore applying the asphalt, and statin other duii erences. Upon the 
Irish coast, in the county of Kerry; Lieutenant Maury, of the | done in the machine se | Scaring of the present motion he raised a question as to the 
United States Navy, the conductor of this investigation into | steam hammer of Mr. Nasmyth, and in very hard rock, a speed | “HY ef the patent Tavention fate al by the plsinttts, 
what he terms “the physical geography of the sea,” has pub- | of 200 blows to a minute, with a very short strol ce, can ven Iwo scientilie men _ ad pre ed to Liverpool, by direction of the 
lished a very interesting account of his labours. | Ventilation is very well managed by the action of the waste meatonie preewigr a. coating of the Philosopher, and they distinctly 
His discoveries establish, “stretching away in a direct line | steam, which is driven into a wooden con uit pipe, causing a te aches sition had been applied in two distinct layers. 
from St. John’s, Newfoundland, to the Bay of Valentia, on | strong current at the eduction near the mouth of the tunnel, |, 2 Daniel and Mr. Hislop Clarke appeared for the defendant 
the Irish coast, a vast sub-oceanic plain, which is situated | and a consequent vacuum and return current within. Hayes aie. Sa Lede 9d F. S. Williams for Messrs. Harrison, the 
in the line of nearly absolute rest of the waters of the | The cy Ca ie eeceeeatell aa ae pac ieee ae eee se ae , , : : 
Atlantic, the bed of which has been shown, by the specimens | eyshion behind the return movement of the piston, which nov _ the Vice-Chancellor, after observing th i & questo of consider- 
obtained on sounding, to consist throughout of the most minute | j,ent is thus effected :—Un the forward blow the heavy mass i ; oe Pee OS SENOe RESP whi m the dete cat weer thee entitled 
inicroscopic shells, which, from their delicate organism, and the stopped by, and a recoil takes place from, the blow on the rock a a t tl ‘~ . a Res a oela y Recess oe 2 
perfect state in which they are found, prove the utter absence of | 9 differential pressure is tl hen brought to bear on the reverse fi applications of as ternally or inte mantic. tn whieh a coating 
all motion 1m the water surrounding them. lo use the words | of the piste by means of a projecting ring giving an annular | of asphalt should be laid on any other substance than iron, and a 
of the highest authority on the subject : “This plateau is not | yea for the backward stroke, in opposition to the cireular | correct st nent any layer or matter a coating of which 
too deep for the cable to sink down and rest upon, and yet not | area of the forward stroke. The moving mass i St pplied by him to iron. His Honour, after adverting to the 
so shallow that currents or icebergs, or any abrading force, can | ty a certain extent, bal anced between two steam _ | evidence iid that there was suflicient in the case to lead him 
derange the wire after it is once lodged upon it.” | the blow on the rock being the only jer. The experimental | [°° that he orht not to interfere upon this interlocutory applica- 
The soundings of the ocean along this plateau gradually in- | ening tak tale ath 6 am fn Gee wot © tion until the piaintitis had established their right at law The 
in > , . 
creased from 1,000 fathoms to 2,070 fathoms, or about 24 | out its ie gaiin ‘ok Meenas. oh te tae of OS u" tion would tand over until the result of the action had been 
statute miles deep. inches per hour, to a length of 80 feet, when it became ataniameeiias 
The ingenious apparatus by which these soundings were | glooved for want of proper arrangements »remove the chip- | 
taken has been drawn and described in the Jllustrated London pings. This is now proposed to he done by means of some a oe a E = ; , 
News, dated 13th September, 1856. oe ceca ede ied a sage elgg eats, Re whedon ; Tuy Gueat 20 erage AGE. 9 : lar se new floating landing- 
The principal feature is the contrivance by which the sinking | dey the wheels of the engine, whence “ oun he taken away Co ; Be iggy eee apa, ree sa ry me cost of the L iverpool 
¥ t ‘ } r the wheel gine, al awa) poration, for the accommodation of sea-going steamers, ia all but 
lead, useless when it has attained the bottom, is there disengaged | on trucks. As a proof of the importance attached to this inven completed, the fourth and last section having been floated from 
from the machine, carrying small tubes or quills, which bring | 435, by practical men, I may mention, that Mr. Brassey is | Tranmere, and connected with the other portions alre ady moored in 
above water the materials composing the surface. England has setting one of them to work at the difiicult tunnel called the | their positions off the Prince’s Pier. The whole length of this 
has already six submarine cables to the adjacent coasts, The | Hunenstein, through the Jura Mountains, where he has been | immense stage is 1,002 feet long, or nearly three times longer than 
cable which unite d Varna to Balaklava, in the Black Sea, Was | entirely stopped by water at one end, and has no means of - e United States’ frigate Niagara, and cighty-two feet wile ; and 
more than 350 miles in length, and was laid without difficulty ; | getting 5 dk 40 codes bolt within Gis en aliens’ be oom neat) cation will be obtained with the shore by means of four 
but, being of a very light construction, it unfortunately broke pleting the work. The directors of the Worcester and Hereford cast-iron way es, ‘ = of which is 113 feet long, and thirteen feet 
after having been several months in use, The cable proposed <0 | Railway are going to adopt it to cut a tunnel of thirteen feet wed grt one | rinciple o f ‘those canaries tai 4 nia-bridge. ‘The 
unite America and England will be extremely as aes diameter, in one operation, which, with the bottom levelled, is | jiode of constructing the stage is precisely the same as that which 


able ; it will contain seven strands of twisted wire, 























































































1 will b ik } . s wide enough fora single line. The tunnel w run through the | jas proved so successful in the andi j stage for the accommodation 
gutta percha, and will be covered by a complete casing Of Ifo | Malvern Hills, and as the material is Sienite, the machine will | of passengers by the ferry steamers at the George’s Pier. Upon 
It is l loy two s hips in the sul . Fi gt 
armour, 16 1s proponed to employ two steam. ships in the 8ub- | be severely tested. The ram in this case will have twenty range of sixty-three rectangular pontoons, of immense size and 
mersion, each laden with half the cable, and that they shall pro- | gyu~ arms, and will, it is expected, weigh about twenty | strength, are placed five rows of quadrangular hollow iron girders 
ceed together to a point half-way between the two coasts—the | tons The very moderate sum of £10 per yard was allowed as | or kelsons, each 1,000 feet long, which act as supporting ridges and 
total distance being 1,640 miles. ‘the two ends of the cable | yo eost of executing this tunnel in the ordinary way, and the | ‘sing peints for the main timbers of the floor or deck, which latter 
having been carefully joined together, the vessels will proceed in company and inventor are to divide the saving which the latter | #5 been construc ted by Messrs. Thomas Vernon and Son, iron 
ipany an i et i ny, ne Wete! tds “tes . : Te aaiaid ee ee ° 
opposite directions, one towards Ireland, the other towards New- | cctimates at £3 to £4 per yard at the least. If this result be shipbuilde on th beach « Tranmere. On Friday morning 
. +1: . s. | — - . ™ ‘ i - . e hie ridges forming cans fF co icati j 
foundland, uncoiling the cable and exchanging signals through it | (tained. in addition to greatly increased speed of exec * e of the bri forming the mean 4 e — ation —_ 
: . } . . , i % € a on = 4 — — 1c r was floated o a stave repare or > rpose 
from time to time as they proceed. By this method each ship | 435 wachine » xt a great revo.ut in reilway w nd dh, : Saes tn 6 aye ees Se Oe ee ee 
‘Il 1 ly half tl \ this machine will effect a great revo ution in reilway works, and | the Great Float at Birkenhead to the new landing-stage, 
wi are — ah the w pn: istance to ear yh * the will make tunnels much « heaper than ruck cuttings. Shafts will | " fully connected with the stage and the pier. 
greatest depth and difficulty will be encountered first ; hence, | po soarcy ly necessary with this apparatus. It was intended to | operation was cleverly performed. ‘Ihree pontoons had, 
should any accident Sone, Je Oe only ONS the loss of a few | ice it ins ipping at Sebastopol, but the town foll befure the ma- | in the first instance, been taken into the Great Float, upon 
miles of cable, and the difficulties will diminish every hour. It | ,);, Se ie “4 which a high staging was erecied. The bridge which € 
: ’ | chine could be made. hit g F 1a en 
is expected that the operation will be completed in about eight | ie : i A = : 7 2 . brought in pieces from Manchester, where it had been manufactured 
1 While on the subject of inventions, Bessemer’s process for the | 
days from the time of commencement. | : : ee “ A : : . 2 Messrs. bairn, was put together on the staging, and was 
ale ¢ , treatment of iron by combustion of atmospheric air must be fuated to it “e between the new landing-stage and the pier, the 
The wer of transmitting the actric current to such Baw as one, the prorress of which is exciting grea te : . wa th-rcwcegiess Ve — ’ 
Rete 7 st eB hage on ng the electric curres > gage: adie mentioned as one, the progress of which is exciting great interest ging up on hich it was resting being sutticiently high to allow one 
distance has been recently proved by experiments on 1,125 | as well an controversy. The economical use of the idea will be f the bridge to be shipped om the efeeshead on the pier, the 
= ‘tom upton le ‘ rn . ated that eic ‘ ° »: . s . 7 : . . . ° - 
miles of similar wire laid on land. It is estimated that eight to | one point on which its success or otherwise will great!y depend. nhs supporting the utunian cluikinn with the ie until die-ciiar 
ten words per minute may be sent, or 14,000 words per day. As | The above are some of the leading subjects which occur to | end of the bri is obi ped on the crosshead of the landing-stage. 
it requires at present at least three weeks to communicate to and ; seen of interest to us in tt wear. it'< | | The entire operation was performed with the greatest ease and suc- 
. . . “2 . } me matvers rest tc 1 eal i youl 
from America, the results of this grand operation, if successful, ie tn alien é ] cminid ei tena cess. Another bridge is completed, and was brought over with the 
sen sp » to attempt ‘ 1e great works | ; . ' 
will be most strikine. mt ea a bes - ' 1 | i-tide on M ngineer is Sir William Cubitt; the 
on of . i ‘ . mipie ted or in progre mn weNe 1d on the con ‘ ractors for ue Messrs. Cochran, of - Dudley the 
The estimate for this magnificent project £350,000, the Roqnef r Aqneduect, 200 feet high, in aio , , . i 
I r= . . aint “th ‘ ¢ Li eae 3 ! juek ul iu « : | estimate tl ; and the sub-contractors are Messrs. 
t would be unjust to omit mention of the eee of Lieutenan mmering Railway over the Alps, in A ia, with | 4 . 2 r ni Messrs. Fairbairn, of Manchester. 
Maury, Professor Morse, Mr, Cyrus F ield, Mr. Bi nd Mr 1 lave gers ut . ee Ane 4 yr we 
ry ‘ t a J. Breti, a s and gradient of un inpled s | Vi and Son } completed about two-thirds of the 
Brigit, some of the chief promoters of the proj: wht iron brid t + = ting, besie } r coutract including the making of the pontoons, 
it experiment we shall hope to witness will ou of two op i j } ! 1, fastening the kels« and the furnishing of the wood- 
be t - nlendi eamshi} hae Clones of ht i ( ' M t Mi ». Fairbairn are making the bridges, and 
de ‘ he splendid steamship, the Gre } el f wro t i l i Bf", 
50 ] ) at vil ! } 1, 4 I " | et ohn re, he keleons. i . 
now’ hefiiien at Blackwail by Mr. Scutt Russell, under pier on wh they rest is built wi wrought cy ‘ deers +r useives manglactured th kel Ons, 18 the 
° . “2 . P " hich 10 Of of ire ave b quire 2 o 
tion of Mr. Brunel. This immense vessel is built thirty- n feet in dia Ly ing ) ton ) : Hide ag | Rave Deen requires. She Pee 
acl hel x : ht j hotl “4 ‘ns ae } 43 { . ! y taken 1000 tons of th mater The deck 
-omplete shells of wrougk oO oil NF ineh the : ihe ed « l fou nl A 1 : 
rit cna Aegean : a ae See : wae { ith timber 44 inches in thickness, over which is alayer 
an inner and an outer shell d together in a ceilular 1 feet | vi gh r I i I l a it ’ h and durability to the work. One- 
by webs of inch iron, She 680 feet long, $3 feet be high wa marl of y ron, 2,650 t total | half of the stave will be quite completed in a week or two, and there 
depth 60 feet; tonnage 22,500, and for cargo 15,000 t estimated ce C1 Messrs G nd Lidcde rumlin will be nothing to prevent the admission of the public, to whom, as a 
H.P. nomine diameter of paddles 56 feet, diameter oi Viaduct in Wales, on « pillar t the Vie | marine promenade, it will be an immense boon.—Liverpool Albion, 
24 feet. She will have 10 boilers and 5 funnels, 7 toria Tubular Bri , ¥, long, Rai y vew Tececraru Wiree.—A telegraph wire insulated with spun 
diameter of cylinders (4 in number) 74 inches. Anthracite coal | Suspension bridge, 500 f in one spar Niagara | glass cord has recently been shown to us as being well adapted for 
is to be used. She is expected to go at the rate of 15 knots an | —all these are works wor thy of the most attentive study, and inarine cables. Glass is superior as a telegraph non-conductor to 
hour, and to reach Australia in 33 di ys Weight of iron used, | reflecting great cre lit on their conductors. In Ireland there is | guita percla.—Scientific American, 
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MAGNAY & WHITEHEAD’S MODE OF DAMPING PAPER FOR PRINTING. 


Patent Dated 17TH OcToBeER, 1856. 

















AcconpinG to one part of this invention a series of felts or felted 
fabrics are employed, Several sheets of the dry paper are placed 


together between the felts, which are moistenel or saturated with | 


water, by which a pile is produced, consisting alternately of wet felt | by paper makers. 


GY WLW 
iis "Gi fi-N 


a quantity of water. The paper in the open state is fed on to the 
upper surface of the fabric, and is by it carried between two pressing 
rollers, the upper one being of wirework, similar to a dandy roll used 
By thus pressing the paper with the wet endless 


and paper; on the upper layer of felt a board and weight or pressure | fabric between rollers the paper is damped. 


is applied, by which means the paper will be damped. Although 
various description: of felt or felted fabrics may be used, it is pre- 
ferred to employ one woven for the purpose, consisting of a warp, the 
yarns of which are each composed of a wollen ant cotton yarn 
twisted together, the fabric being shot by woollen wef: ; or, in place 


of the ebove means, an endless felt or felted fabric may be caused to | 


The illustration is a vertical section of the machine for carry ing 
out the second part of this invention. A A are the feed rolls, BB 
the poll for travelling felt, C the adjusting roll to press the paper, D 
the regalation or gaide roll, water trough, F machine frame, G wet 
felt, IL perforated metal tube roll to wet paper going on to felt, I 
is the perforated metal tube roll for wetting the upper side of the paper, 


move on Pullers, the lower roller being immersed in a trough of | J the quire of paper passing through, and K the paper after being 


Water, 80 that the endless fabric in its movement may bring up 


wetted. 


THOS. ALLAN’S [IMPROVEMENTS IN THE PERMANENT WAY OF RAILWAYS. 


PATENT DATED 27tH October, 1856. 

















Tus invention consists in constructing each line of rails in two parts, 


bolted together, and so united that the lengths of each half of the | pyys jg en Ainerican invention 


rail break joint with the lengths forming the corresponding half, that 
is, the end of one length and the end of that next to it meet, and are | 
united at or about the ceutre of the length of the corresponding half | 
of the rail. Lach separate Jength is rolled or cast with two Hanges | 
in the form of girders, one to rest upon or lie level with the ballast 
and form the sleeper, and the other to descend vertically into it. At 
the junction of the lengths of half rails the small ends of the girders, 
both laterally and vertically, are bolted to the corresponding half (to 
complete the rail) at the broadest and strongest part in both directions. 
Lines of rails thus constructed present a firm and continuous bearing 
throughout, and form of themselves perfect *tish joints ’ It will be 
necessary at intervals to bolt the two lines together by means of tie 
bars to ensure their parallelism. 

Fig. 1 is a side view of a portion of a line of rails, and Fig. 2 is a 
plan of the same; Fig. 3 is a cross section at the line a, 6, and Fig. 4 a 
cross section at the line c, d of Figs. Land 2. The two portions of the 
rail are connected together by means of the bolts A and the nuts B, 
placed as shown in bigs. 38 and 4; but these may, if desirable, be 
placed above the tanges of the rail, as shown in dotted lines C, D, in 
fig. 3. 

News ron Guano Imporrers.—A new kind of manure has been 
discovered in France by M. Biches, a gentleman of some note in the 
agricultural world. It is a chemical composition, the nature of 
which is still kept secret by the inventor; but its mode of application 
is rather curious, the grain intended to be sown being mechanically 
coated with the compound previously to its being consigned to the 
earth, ‘The rich principle being thus in immediate contact with the 
seed to be developed, the soil needs no other kind of manure. Four 
pounds of the compound are sullicient for an acre of land. According 
to M. Bichés’ experiments, the application of his manure would 
raise the present yield of France from 82,000,000 hectolitres of wheat 
to 410,000,000, Dr. Stockhard, Professor at the Academy of Tharand, 
in Saxony, has lately pronounced in favour of this system. 

Omicry or Forcrs —Allen, in his book entitled “ Philosophy of 
Nature,” supposes that the sun is constantly sending us a ponderable 
ihuid, of which light, heat, and electricity are various forms, ani that 
working forces are the result of the motion of that thuid, in the same 
manner as they result from the motion of any other body. Professor 
Youmans, who recently leetured in New York on chemical science, 
took the same general ground, and presented a few happy illustra- 
tions of this hypothesis, When, a few years ago, the fashion was to 
hang pendulums from the top of buildings for the purpose of proving 
the rotation of the earth after Faucanld’s theory, it was found that 
said: buildings used to rise slowly on the sunny side from morning 
until two pm, and tocome down in the same manner till sunset. 
The Bunker Hill Monument is higher in the afernoon of a sunny 
day: The iron tunnel, 400 feet Jong, over the Menai, in England, 
aftords an opportunity of measuring the mechanical power of the sun's 
rays. When a heavy train (say 400 tons) is in it, the detle¢tion in 








BURNAP’S IMPROVED PUMP. 

The description and cut are 
taken from the Scientific American. The cylinder is upright. 
and is wholly or partially surrounded by an additional stout shell of 
cast iron. The space between this shell and the cylinder serves as a 
very compact and strony and at the same time very eapacious air 


| chamber. The illustration is a view of the pump as actually con- 


structed in practice, section at part being copied from the patent 
drawings. The air chamber extends either quite around the pump or 
it is confined entirely to one side, it being found by experiment that 
ample space to fulfil all the conditions required could be thus obtained. 
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A is the cylinder or pump proper ; B is the surrounding air chamber, 
while C and G are two similar buckets or boxes, worked alternately 
by means of the racks and pinion, J, F, and K; the pinion, h, being 
reciprocated by power applied to the lever, L. The connection 
between the boxes C and G, and their respective racks above is made 


| by the rods, F and J, which latter are half round, so that when fitted 


{ 


together for use their flat sides work in tight contact with the other, 


the middle is half an inch ; afterthe sun has warmed its top flooring | and the exterior or cylindrical sides of both are packed -by one 


afew hours, it is deflected ujsward of 14 in.— New -Fork Tribune. 


packing in- a single stuffing box. D and H are annular or ring 
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valves, which cover series of ample holes in their respective boxes, C 
and G; E and I are metallic hooks which serve to prevent the 
possibility of the valves becoming far separated from their seats, 
however quickly the pump may be worked. M is the point to which 
the discharge pipe or hose is attached, and the air is compelled to 
remain in the air chamber by the insertion of a pipe at M, reaching 
down nearly to the bottom of B, and by receiving the fluid only 
through this tube. 





BACHHOFFNER’S GLASS SHADES FOR GAS AND OTHER 
LIGHTS. 
PATENT DATED 25th October, 1856. 

Tris invention relates, First, to those shades placed over lights, 
which are usually ground, or otherwise ornamented. These shades 
have hitherto been sustained and fixed by a gallery or other support 
placed below them. Shades so held haye an opening at the bottom, 
with a lip, by which they are clipped or held, which lip, together 
with the gallery or holder, cast a shadow, and obstruct the passage 
of the rays of light in the direction required. ‘The present improve- 
ments consist in forming the shade with the opening for the intro- 
duction of the gas pipe at the side, so that the pipe enters in a 
horizontal direction. The air to sustain combustion is admitted at 
the side where the pipe enters, or a supply may be admitted by a 
small hole in the bottom of the shade. The glass shale is also suy- 
ported from the side, ands, therefore, without any obstruction to the 
transmission of the light through the bottom of the shade, which 
may be quite closed, and-of a plain or ornamental character, as 
required. These glass shades are sometimes constructed with the 
lower part formed to-deflect the rays of light, in the manner of a lens 
or lenses; the upper part being open, as usual. The second part of 
the invention relates to shades for night and other lights, and con- 
sists in placing the lights within two glasses. First, a short glass 
shade or chimney, supported from the bottom ina gullery or holder 
having small perforations for the admission of air; the second and 
large glass shade enclosing the inner one, which outer shade is closed 
at the upper part, but is furnished with perforations. in its holder or 
gallery for the escape of the hot and vitiated air at the bottom. The 
air therefore passes first up within the inner glass to supply combus- 
tion, and, escaping into the dome of the outer glass, is conducted 
down and out at the lower part, thus preventing the possibility 
of anything catching fire from lights so enclosed. 


we 














iti ; ‘ F 














Fig. 1 represents one of the forms of light shade constructed 
according to this invention, in which it will be seen the point of 
support or lip a, a, is at right angles to the opening d, d, for the escape 
of the heated products. The mode of attachment or support is the 
same as usually employed for fixing similar shades or glasses where 
fish-tail or other jet burners are used. It will be seen that the only 
difference is that the clip or holder 4, }, is placed at right angles to the 
position now commonly used, that is to say, at the side instead of 
the lower part, so that the shade is held by the clip }, and does not 
simply rest by its own weight on the support. By leaving the lower 
portion of the shade, unground or plain, the introduction of a stratum 
of water will produce a kind of fluid lens, which serves to concentrate 
the light on any object placed beneath. Instead of using water, 
the shades may be cast iu appropriate moulds, or otherwise formed, 
to produce a greater thickness of glass at any part, so as to forma 
solid lens for the purpose of concentrating the light on any given 
point, or otherwise to act as deflectors. 

The second part of the invention is represented in Fig. 2, which is 
a sectional elevation of a lamp. The illustration shows one of the 
shades applied to'an ordinary oil lamp, but they may be fitted over a 
candle, and may be made either fixed or portable. The application 
of such shades ‘will prevent any access to the flame of the lamp so 
long as the shades are attached, <A, A, is the outer glass shade, 
either ground or plain, which is closed above, but having a flange or 
ring at the open or lower end, by which it may be secured in the 
ordinary way to the base of the lamp. <A short shade or chimney I 
is also similarly secured, and conducts the produc's of combustion 
upwards into the dome of the outer shade A. In applying these 
shades, the base C of the lamp is modified to receive the outer shade, 
and also for the reception of the shade or chimney I enclosing the 
light. The base is provided with holes ¢, to admit the supply of air 
to the flame, while the outer ring of holes) afords an exit down- 
wards for the heated products of combustion, as shown by the 
direction of the arrows. The lamp D is screwed or otherwise secured 
in the centre of the base € for the convenience of removal for 
trimming the lamp, or it may be a fixture and the shades made to 
serew ott and on. 
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Importanr TO. RAILWAY SHARFEHOLDERS.—A memorial to the 
Board of Trade, of great importance to all interested in railway pro- 
perty, is now lying for signature, till Monday next, at the Commercial- 
rooms and the Grand Pump-room Library, Bath. The objects of the 
memorial are to stop duplicate and unnecessary lines; to obtain 
justice for shareholders regarding excessive lecal and government 
taxation; and te enable railways, by the abolishment of useless com- 
petition, to give greater accommodation to the public. The gentlemen 
who are moving in the matter will meet Mr. Lowe, the chairman of 
the Board of Trade, on the subject, this day (Friday), and if backed 
by the general body of railway shareholders, strong hopes are enter~ 
tained that.their objeet will be attained. 
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ERMEN’S ‘MACHINERY FOR FINISHING YARNS OR THREADS. 


PaTENT DATED 22ND Octoser, 1856. 
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Tus invention consists, Firstly, in the use of a roughened surface 
for the purpose of imparting friction to the yarn during the processes 
of polishing and finishing. The frictional surfaces so applied may be 
either rollers or bars, or in any other convenient form, and may be 
composed of wood, glass, metal, or any other suitable material ; and, 
Secondly, in the use of rollers or other apparatus, having corrugated 
surfaces in the direction of their length, for the purpose of passing 
the polished or finished yarns between them, in order to subdue the 
harshness of the size or stiffening material, and thus to give a softness 
of touch to the yarn. 

Fig. 1 represents the apparatus employed for imparting friction to 
the yarn; Fig. 3 exhibits the cylinders having corrugated surfaces, 
between which the yarn is passed when finished, in order to subdue 
the stiffness of the sizeing material; and Fig, 2 shows a section of 
the same. ‘The machine, to which the first part of the inven- 
tion is applied, is described in a patent dated 17th June, 1851. 





n Fig. 1 a, a, is the framing of the machine; and 6, 4, are | 


the rollers, over which the yarn, having been first stiffened, as de- 
scribed in the specification of the former patent, is distended, around 


which it revolves whilst under the action of the cylinder e, the sur- | 
This cylinder is caused to rotate rapidly | 


face of which is roughened. 
by the band and pulley d, and by the friction created by the uneven 
surface of the cylinder acting upon the thread it becomes finished, 


the cylinder with such uneven surface supplying the place of the | 


circular brushes, described in the former patent. The roughened 
surface may be formed of wood, &c., upon a ¢ylinder, or on a number 
of bars, and placed round a frame of the form of a cylinder, and 
applied for imparting friction to the thread, by rotary or other motion. 
In Figs. 2.and 3 «, «', are the rollers over which the polished yarn is 
distended; the upper one a! having a fluted surface, the lower one a 
being plain, and used for the purpose of keeping the yarn distended, 
the tension being regulated by the lever and weight 4, 61. Above or 
oppesite the fluted roller ais situated a second roller c, so placed that 
the 

required depth, so that as the yarn passes between them, and is sub- 
mitted to the bending or indenting action of the rollers, the stiffening 
contained in it will become broken. bi 
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FENTON’S RAILWAY SIGNAL -APPARATUS, 


PATENT DATED 27TH OcToBER, 1856 


Tris invention consists in placing a supplementary signal or sema- | 


phore between the ordinary station signal and the distance signal, or 
beyond one or both of them. 
in connection with and by the same handle as either the station or 
the distance signal, and is used for indicating whether the one or 
other of these signals was set at the time the engine passed it: it 
stands only as high as the buffer beam of the engine, and is placed 
so near the rails that when the arm is thrown out the engine cannot 
pass without breaking it down. 
may be readily replaced, when broken, at a small cost ; or the arm 
may be jointed so that insteal of being broken, a portion of it may 
be turned out of its transverse position, and thus indicate the passage 
of the engine. The signal post will be inexpensive as no lamp is 
required, and a short wire attached to that of the station or distance 
signal will work the supplementary arm. The additional signal 
post, when situated between the station and the distance signals, 
should be placed far enough inside the latter to allow an ordinary 
train to be protected by the distance signal when the train is pulled 
up short of the station. A thin glass phial containing a coloured 
fluid, may, if found necessary, be introduced into the end of the 
supplementary semaphore. 
struck it, and the mark of the fluid on the buffer beam would more 
certainly ensure the detection of the culpable engine driver. When 
the signals are set at caution, it is necessary that the supplementary 
signal post and arm should be so arranged that the engine and train 
will pass clear of them. 

Fig. 1 is a side elevation, and Fig. 2 a plan of the improved sup- 
plementary signal posts furnished with a jointed arm; Fig. 3 isa 
side view, and Fig. 4a plan, partly in section, of the arm detached. 
A is an upright post, through whieh is passed the horizontal weigh 
shaft b, which carries the jointed signal arm C at one end and the 
crank arm D at the other. 
capable of folding aside when struck by the buffer E of the engine, 
and a spring } and bolt 4!, shown in Fig. 4, are fitted at the joint so 
that the bolt 5', is pressed by the spring 6 against one or other of the 
flattened surfaces a!, al, a!, for the purpose of preventing the folding 
part of the arm C from being moved by the wind, or other accidental 
cause, from the position in which it is set, whether extended or 
folded. The foldiug part of the arm C is a thin plate of steel or 
iron rivetted in a thicker portion. F is a horizontal rest fixed to 
the post A, which rest receives the arm C against it when the latter 
is. driven aside by the buffer. The extremity of this rest is faced 
with a piece of vulcanised india-rubber c to receive the blow of the 
arm C. To the crank arm Dis attached the connecting rod G, the 
lower end of which is jointed by a pin to one end of the lever H, the 
other end of which is furnished with a weight I. The pin which 
connects the rod: G, with the lever H carries also a shackle K, to 
which is connected a chain L, which passes under the pulley M, and 
has its other extremity connected to the wire which works the 
Station or the distance signal, as the case may be, N is ‘a guide piece 


flutes of the two may enter-between those.of each other to any | 


The supplementary signal is worked | 


The arm is secured in a socket, and , 


The arm C is jointed at a, so as to be | 


attached tothe post A, and furnished with the stops ¢, /, to limit the 
motion of the lever 1; © is a guide piece fixed to the front of the 
post A, 

The action of the apparatus is as follows :—Supposing all the parts 
of the signal to occupy the positions shown in Figs. 1, and 2, and the 
bufier E of the engine to move in the direction indicated in Fig. 2, 
and to strike against the arm C, this arm will be turned into 


FIG.t. 
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| 





This would be broken when the engine | 


the position indicated by the dotted line Ci, in Fig. 2, coming 
against the rest F. When the station or distance signal wire and 
therefore the chain Lis @lackened, the weight I falls, and by means 
of the lever II raises the ecting rod G, and thereby the shatt B 
is turned through a fourth 6f a fevolution, carrying with it the arm 
C, the folded portion of which slides down the guide piece O, and is 
by it again extended er opened ont into the position shown by the 
dotted line C”, in Fig, 1 ready to be again set. When the chain L 
is pulled from the station, the connecting rod G is pulled down and 
the arm C is again extended... In order to prevent the possibility of 
the engine driver or other ‘person ‘completely re-setting the signal 
arm after an accident had ecourred, so as to make it appear that the 
signal arm had been set after his engine had passed it, a detector 
bolt P is placed in the upper part of the guide plate O. This bolt is 
so fitted as to be wholly driven within the plate O by the arm C 
when the latter is struck by the engine, and is acted upon by a tooth 
upon the shaft B, or by some other suitable contrivance, so that after 
it has been driven wholly within the plate O it cannot be protruded 
again until the chain L is slackened from the station. 
the jointed signal arm is formed partly of a set of thin curved steel 
plates; such plates coming successively into action when the front 
one is struck by the buffer of the engine. An arm constructed in 
this manner will receive the blow of the bufier with less shock than 
the one before described. If thought desirable, the chain L, Figs. 1, 
and 2, leaning from the signal wire may be connected to that 
extremity of the lever H upon which the weight is now hung, and 
the weight be transferred to the opposite end, so that the sigual shall 


' be set by slackening the chain L. 
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TODD'S POWER LOOMS. 
PATENT DATED 131TH OcToper, 1856. 


TuEse improvements relate, First, to that part of the power looms 
known as the tappet shaft, and used for actuating the tappets which 
give motion to the healds, and consists in a novel method of driving 
such shaft, this being accomplished by means of a second shaft, to 
which a rocking or reciprocating motion is imparted. The Second 
part of the invention consists in imparting to the rocking shaft a 
uniform reciprocating motion through the medium of which a positive 
dwell is given to the healds. 

Fig. 1 is a plan of the tappet with the wheels secured at each end, 
shewing both the rocking and tappet shafts and the gearing attached 
thereto, the shafts being broken; Fig. 2 is a side elevation of that 
portion to which this appafatus is applied, showing the leyer and 


Fic .2. 








gearing for transferring motion from the crank shaft to the rocking 
shaft through the segment and lever, and also the arrangement of 
levers for equalising the tension upon the warp yarns receiving 
motion from the rocking shaft, which i- more clearly shown in 
Fig. 4; and Fig. 3 shows the gearing o° the wheels and ratchets 
employed at one end of the rocking and ta») et shafts, those at the 
opposite end being similar, the small pinion lc ing omitted. Jn Fig 3 
a is the rocking shaft, on which are secured the wheels a, a, gearing 
into the wheel 4, 6, which are Joose upon the tappet shaft e, and 
upon which shaft the ratchetsd, d, are fixed ; the pawls e, e, are 
attached to the wheels J, 6, the carrier pinion / employed in order 
that the wheels at each end of the shaft may be driven in the same 
In Fig. 2 g is the crank shaft, which imparts motion 
through the wheel A tu the lever A', beams the segment, which works 
in the teeth of the dise ¢on the rocking shaft a; £is- the slotted rod 
by which the wheel & is connected with the lever A'; J is a rod by 
which the dwelling motion is connected with the healds by means of 
the plate or leaver m. The operation of the various parts of the 
apparatus will be more clearly understood upon reference to the 
following description :—The rise and fall of the crank is communi- 
cated to the lever A', by means of the pinion gearing into the wheel 
A and the connecting rod 4; this causes shait ato rock or oscillate 
at every throw of the crank, a dwell taking place at every half turn 
of such shaft, caused by the plain surfaces on the segment and 
plate; this rocking shaft imparts motion to the wheels 8, 6, through 
the wheels a', a’, causing the wheels , 4, (not being secured upon the 
shaft) to rotate continuously, and by means of the catches or pawls 
e, ¢, to force round the ratchets d, d, and thus impart an intermittent 
rotary motion to the tappet shaft, and consequently the required 
“ dwell” is given to the healds at every rise and fall of the crank; 
also upon the rocking shaft is secured the tappet » (shown in Fig. 4), 


| which lifts the rod / at every rise and fall ot the healds and transfers 





Sometimes | 


the motion of the rocking shaft to the rod 0, over which the warps 
pass, thus yielding or giving te the warps as the angle of the same 
increase, and vice versa. Ly this means the tension of the warps is 
equalised. 


Tuomrson’s PLAN or Licuttne RAtiway Carniaces wrriGas. 
—Mr. Thompson has addressed the following letter on his invention 
to the editor of the 7imes :—* Sir.—In the Times of the 15th inst: an 
article appeared upon lighting railway carriages with gas, and, as I 
some months ago patented an invention which has proved successful 
on several trials, | will endeavour to describe the principal points in 
as small a space as possible, should you consider it worthy of inser- 
tion. During the winter of 1856 the Galena and Chicago Railway, 
United States, had some carriages fitted with india-rnbber gas- 
holders under each carriage, invented by Messrs. Hill and Demerest, 
Rochester, New York, which led me to endeavour, if possible, to intro- 
duce a system which I considered would be practicable upon English 
railways. Having succeeded in every point, I'trust to be enabled to 
give a general idea of the arrangement. The gusometer is made of thin 
wrought-iron plates, and can form part of the tender, or be a separate 
piece of machinery in itself; in such a form the interior of gasometer 
may be adapted as a supply tank totendcr. I have done away with 
the ordinary balance weights and mass of water, merely requiring 
sufficient water to form an hydraulic packing—namely, one inch in 
breadth round gasometer, in which the gasometer works, being kept 
parallel by guide rods and spring catches, so that no motion on a 
railway has any effect upon the working of gasometer. Only one 
gasometer is necessary fora train. ‘The carriages merely require a 
permanent pipe under each, and branches to burners. The carriages 
are connected by flexible tubing with a simple form of union-joint, 
and by asimple arrangement no coupling can be detached without 
turning off gas from the carrixge. Should any strain come upon con- 
necting pipes sufficient to break them, it at once turns gas off from 
the carriages detached. When carriages require to be shunted at 
junctions, &c., and, consequently, the connexion with gasometer 
broken, the lights are kept in by a simple self-ecting apparatus, until 
again coupled to a train. An ordinary sized gasometer will hold’800 
cubic feet of gas, sufficient to supply 80 lights for upwards of three 
hours, at a cost of about 1s. 8d. For the same nuimber of cil lamps the 
cost of wick and oil alone witl amount to about 4s. The light given by 
5 feet of Neweastle gas is equal to 12 candles, The gasometers can be 
filled at principal stations in about three minutes from small supply 
gasometers, which, after being filled from gasworks are weighted to. 
give a pressure of 12 inches of water. The working pressure of railway 
gasometer is from 4 to 5 inches ditto, Through the kindness of Mr. 
Cowan, manager of the Dublin and Belfast Junction Railway, [ have 
been enabled to prove my gasometer to the satisfaction of several engi- 
neers who were present My endeavour has been to have but one gase-~ 
meter to each train, thus to avoid the multiplicity of gas holders, 

New Motive Powsn.— Letters from Lyons speak of a consider+ 
able sensation having been produced in that city by a fact of great 
interest to the manufacturing world— the invention, of au apparatus 
which, by means of a certain combined liquid, will realise on the 
present system of motive power a saving of 80 per cent., and give a 
result equal, if not superior, to what steam as now applied can pro 
duce. M. Finot, ex-mayor of Vaise(a suburb of Lyons), /is the 
inventor of this new process, which is in full work at the brewery at 
Vaise, The name giyen to this important discovery is the “ Moteur 
Lyonnais.” 
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ROYAL INSTITUTION OF GREAT BRITAIN, 

Friday, April 24, 1857. 
Sir Benzamin C. Bsoprr, Bart., M.D., D.C.L., F.R.S., Vice- 
President, in the Chair. 

PART OF THE PERMIAN EPOCH. 
By Professor A. C, Ramsay, F.R.S. 

THE subject was divided into two parts: 
logical history of the Longmynd and the neighbouring Lowe 
Silurian rocks, between the Stiper Stones and ¢ thirbur y in Shro; 
shire; and 2nd, The nature and glacial origin of the brecciat: 
conglomerates of Worcestershire and part of South Staffordshire, 
that lie near the base of the Permian strata. 





1st, The early geo- | 





[ where an outlier of ‘hesesle lies dees on ‘the ool measures of | tion and working of the lock. An adjoining machine takes the 


+ | but 


ON CERTAIN PECULIARITIES OF CLIMATE DURING | 


' 


The Longmynd consists of a hizh tract of barren ground in | 


Shropshire, formed of the Cambrian grits, conglomerates, and 
slates that lie beneath the Lower Silurian strata, They attain a 
height of about 1,700 feet above the sea. The beds stand nearly 
on end, and measured across the strike appear to be about 
14,000 feet thick. This appearance may, however, be deceptive, 
a3 it is possible they may be doubled over in large contortions, 
the tops of the curves having been removed by denudation. 
They have heretofore yielded no fossils except a doubtful tri- 
lobite, and the marks of annelides and fucoids, They are over- 
laid by an equal amount of Lower Silurian strata between the 
Stiper Stones and Chirbury.* These consist of Lingula flags, 
and Llandeilo slates and grits full of the ordinary fossils of the 
period, and are associated with bosses of cruptive greenstone and 
beds of felspathic trap and ashes. The slates have often a pecu- 
liar porcelanic and ribboned character imparted to them by the 
igneous rocks, and all the igneous phanomena of the district are 
of Lower Silurian date. 
Certain strata, known 











Pentamerus beds or Upper 
Llandovery and May Hill sandstones, lie at the base of the Wen- 
lock shale, quite unconformably on the Cambrian and Lower 
Silurian rocks. These rocks contain a peculiar suite of fossils, 
among which Pentamerus oblongus is conspicuous, They are 
frequently highly caleareous aud conglomeratic, and mixed with 


as the 





the fossils contain pebbles of green and purple grit and slate, | 


derived from the was'e of the Longmynd ro ks, ¢ n the upturned 
edg’s of which they rest. These Pentame:us beds form 
ancient consvlidated leach that surreunded an island of Cam- 
brian and Lower Silwian rocks, at the commencement of th 
Upper Si jurian epoch. Outliers of this old beach lie on the 
the summits 





fiitsands lopes at the Boemine and elsewhere, near 
of the Lower Siluren hills west of the Stiper Stones; and it 
was shown that during the formation of the beach the island 


slowly sank and was gradually encased in Pentamerus beds, and 
these in their turn were buried beneath the Wevlock shale and 
Ludlow rocks, and probably also by the old red sandstone. This 
part of the subject was illustrated by an account of the gradual 
submergence of the coral is!ands of the Pacific. The ancient 
island was thus not only submerged, but also shrouded beneath 
many thousand feet of newer strata, While the island stood 
high above the water the Pentamerus beach began to be formed, 
but as it slowly sank the beach crept inward and upward at least 
800 feet, with a gentle slope, so that finally before complete 
submergence only the higher summits stood above the sea, sur- 
rounded by a continuation of the beach. The higher pro- 
longation of the beach was thus shown to be of later date than 
the parts formed round the earlier margin of the island, and the 
opposite ends of a continuous stratum may thus be of different 
ages. This was illustrated by the fossils that the Pentamerus 
beds of the Longmynd contain. In Wales the Pentamerus beds 
have been divided by Mr. Aveline, of the Geological Survey, into 
two sets, the Lower and Upper Llandovery beds, each cha- 
racterised by its own group of fossils, or by peculiarities of 
grouping. It is the upper part only that surrounds the Long- 
mynd. Abt the foot of the Longmynd and Lower Silurian hills, 
the Pentamerus beds among other fossils coutain Pentamerus 
oblongus in great plenty, aud also P. lens. The first is scarce 
in the Lower Llandovery rocks, and common in the Upper. 
With the second the reverse is usually the case. It is found in 
the ( (geographically) lower part of the beach above described, 

but in the higher geographical prolongation at the Bogmine it 
Strophomena pecten is common to all the 





does not occur 
Silurian rocks in and below the Wenlock strata, but it is espe- 
cially abundant in the Wenlock r , and is common in the 
Bogmine outlier, Goniophora eymbeormis is essentially an 
Upper Silurian species. It is not found in the Upper Pen- 
tamerus beds of the ordinary type, but oceurs at the Bogmine, 








and ranges through the Wenlock and Ludlow rocks up to 
the tilestone, close below the base of the old red sandstone, 
The same is the case with Bellerophon trilobatus, also a 
Bogmine and tilestone .species. A trilobite Phocaps Dow- 
nivgim, not known in the ordinary Pentamerus beds, 
occurs in the Pogmine outlier, and low in the Wenlock or 


of the same kind might 
Pleurotomaria has been 
These facts show that 


Denbighshire grits + Other instances 
be cited. An undescribed species 
found at the Bogmine, and nowhere re 
the assemblage of fossils in the inland and geographically higher 
rata of the beach is more exclusively of an upper Silurian type 

than the assemblage grouped in the geographically lower part of 
the same bed. 


ot 





Stratigraphically the bed was quite continuous, 
and yet its oppositeendsare of somewhat different geological date. 
This point, thoogh not essential to, is intimately connected with 


the proofs of a period of cold during the deposition of the 
Permian conglomeratic breccias of Rothliegendes, seeing that 
some of these higher Silurian fossils are sonar, te in the 


fragments that enter into their composition, and it is therefore 


particularly insisted on. 

How long the is!and of the Longmynd remained buried beneath 
several thousand feet of Upper Silurian rocks and old red sand- 
stone is uncertain. It is, however, certain, that this covering 
was partly removed by denudation before the deposition of the 
upper coal measures, for in Shropshire part of these rocks Lic 
directly on the Cambrian strata, although Cambrian pebbles 
have not yet been detected in them. But in the Permian 
breeciated cons gclomer ates of Worce zments, 





stershire, many fra; 





believed to be derived from the ‘Longmynd and its ueigh- 
bourhood, have been found. These breccias occur either 
themselves resting unconformably on the coal measures, 
or on older rocks, or else associated with Permian marles 
and sandstones that occupy like positions. These are 


found near Enville, at Wars Hill, and Stagbury Hill, where they 
lie ou the coal measures; at Woodbury, one of the Abberley 
Hills, where they rest the upper Silurian rocks; on Barrow 
Hill, ou the coal measures and old red sandstone ; at Howler's 
Heath, in the South Malvern region, on the Upper Silurian 
strata; and on the Clent and Lickey Hills, Frankley Beeches, 

and at Northfield, the Permian rocks below the breccia rest on 
the South Staffordshire coalfield. They also oceur at Church 
Hill, five and a haif miles north-west of the Abberley Hills, 


~_~. ———_— 














* Piret described in the Silurian System.— Murchison. 
+ Named on the authority of Mr. § 


Salter. 


an | 





ithe Longmynd, and consist of pieces of quartz rock, g 





the Forest of Wyre. In all these places the brecciated stones 


re bedded in a hardened red marly paste. 
contains are (with very rare exceptions) not formed from 
the waste of the neighbouring rocks on which they lie, 
identical in composition 





of fragments, many of them 
and character h the Cambrian and Silurian beds of 
green- 


black slate, jasper, grey 





stone, felspathic trap, felspathic : 








and purple sandstone, green sandy slate, ribboned altered 
slate, quartz conglomerate, and pentamerus conglomerate 
and limestone. These are mixed with other foreign frag- 


ments, but those enumerated always form by far the majority. 
They are of all sizes up to two anda half and three feet in 
diameter The majority are small, like the stones of the 
Pleistocene drift. Their forms are alway angular and subanguiar, 
their sides usually smoothed, and sometimes polished, and 
scratched in a manner identical with some of the stones of the 
modern moraines of the Alps, or of the glacial drift of the 
Pleistocene pe ‘riod that spreads over the north of perope and 
America. The manner in which the blocks lie rudely bedded 
in the marly matrix also pre cisely cori espe nds to many of the 
ice-drifted deposits of the Pleistocene epoch. In England, 
judging from their outcrops, they now occupy an area of at 
least 500 square miles, chiefly concealed by overlying deposits. 
If lithological character be any guide, they have mostly been 
derived from the conglomerates of green, grey, and purple 
Cambrian grits of the Longmynd and from the Silurian quarts 
rocks, slates, felstones, felspathic ashes, greenstoues, and Penta- 
merus beds between the Stiper Stonesand Chirbury. Neither- 
the Malvern nor the Abberley Hills, nor the South Stefford 
shire country, nor any of the other districts where the 
breceias occur contain rocks at the surface similar to them from 
whence the breccias have derived their materials. 1t has been 
asserted that they may have been formed from the waste of 
rocks concealed beneath the neighbouring new red sandstone. 
This is, however, an improbable assumption, and in the outtier 
of Church Hill, which is altogether surrounded by coal measures, 








the rocks are of the same far-transported character as in 
other localities. If other patches were formed from rocks 
concealed by the new red sandstone, this outlier, according to 


ame reasoning, might be expected to be formed from the 
waste of the surrounding coal measures, which is nut the case. 
Lt, then, the blocks of stone that form the breccias were de d 
from the Cambrian and Silurian rocks of the Longmynd, it is of 
importance to know how far they travelled. From the Long- 
‘ion, Church Hill is from tweuty-tive to thirty miles 
Howler’s He: ith, at the south end of the Malvern Hills, 

distant; and the places where they 
Staffordshire coalfield, from thirty-five to 
and it was shown that so many angular 
some of them three feet in diameter, 
and forming deposits in places 400 ‘eet in thickness, could 
only have been transported by floating ice. At Nortifield 
especially, many angular slabs of the pentamerus beds of the 
Longmynd district were found, some of them two feet across, 
containing fossils of the later age of that deposit, and in the 
same pentamerus rock are enclosed fragments of the Cambrian 
green slates that were deposited in it when it formed a Silurian 
beach, as explained at the beginning of the lecture. In no other 
part of England have the pentamerus beds this char acter, and 
the evidence is, therefore, in favour of the supposition that 
they were transported from the Longmynd. As no other agent 
that we know, except ice, transports so many large augular 
blocks to a distance, it was shown that the same transport- 
ing agent must have been at work over large arears of Europe 
during the deposition of the Rothliegendes of the Permian period ; 
and if we admit this kind of evidence for the Pleistocene drift, 
it is contended that the same kind of evidence of transportation 
from a distance, size, angularity, smoothing and scratched 
surfaces, should be admitted with regard to the stones and 
boulders of the Permian breccias.* 

Proofs were also adduced to show that the internal heat of the 
earth has exerted no important climatal influence during any of 
the geological periods, from Silurian times downwards; and a 
diagram exhibited illustrative of the analogies shown by the 
small development of molluscous life during the cold of the 
Permian and Pleistocene epochs, the last of which, as far as its 
fossil shells are concerned, may be considered but as a-sub- 
division of the recent period. t 
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mynd re; 
distant ; 
from forty to fifty miles 
occur near the South 

fotty-five miles distant; 
and subanyular fragments, 














MACHINE-MADE LOCKS AND KEYS. 
THE famous controversy which was carried on during the Great 
Exhibition of 1851 respecting the invuluerability of locks, and 
the victories achieved by Mr. Hobbs over some of the most 
eminent locksmiths of this country,as well as of America, must be 
still fresh in the recollection of our readers. Of late little has 
been heard by the public of Mr. Hobbs, and it was supposed 
that all the locksmiths of the new old world had quietly 
purchased a handsome annuity for him, in order that, for the 
the it no visions of the ingenious Hobbs might dis- 
turb their dreams of fincied security. We are glad for the sake 
of the public, to see that this is not the case; Mr, Hobbs is still 
busy at his er and, having opened every lock submitted to 
him, has been for some time past actively engaged in perfecting 
machinery by which locks and keys may be m: unufac!ured with 
the same economy and accuracy as the pistols of Colonel Colt, 
or the rifles at the Enfield Factory. The manufactory, which 
just been completed, isin Arlington-strect, New North-road, 
micious Aga x of four stories high, the lower one being 
stores, the ground floor for the heavy machinery us sod 
nanufacture, the next floor occupied by lighter machines 
the locks ; 


ther after 
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ant at S 
rest of ives, 


















for m king sy screws, pins, and other sm all portions of 
and on the upper floor the different parts are put toge 
they come from the machines, the whole of which are driven by 
steam power, A more complete system of arrangement does 
not exist in any factory in the kingdom, nor one in which the 
various processes may be — .d with greater pleasure. 

We will endeavour to describe the processes carried on by 


reference to the manufacture of an aodanry “‘mortice” lock ; 


for though numerous other descriptions of locks are made, the 
machines, with some slight modifications, are the same. Taking, 
f sheet iron, it is first-cut by steam-shears, the 


y & Plece ¢ 
biades of which make sixty revolutions per minute, into pieces 
of the requisite length, which are afterwards “pickled, ” or 
placed in an acid bath, to draw off the rough scales, or oxide, 

From this stage the plate is 


which may remain on the surface. 
passed to a punching machine, where, at one operation, sixteen 
screws, 


holes are made in it, destined to receive the handi », key: 
stumps, pins, and other small matters requisite to the construc- 


} 
thet 











ia, in general appearance, closely resemble 
the € diils (ter example), and many of 
ks ofg ringian rocks have been derived from parent 
cocks, unknown ia the neighbourhood where these cong omerates lie 

+ This subject hem, | in some of its details, been treated more fully in the 
Geological Journs', 1805, page 155. 






* the Rothhegendes of ibe 
fix ated rocks « 
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perforated plate and removes from it, as gently as a silk handker- 


The stones which it | chief would dust a picture, any inequalities which may still be 


found on its surface. One end of the plate is then “ turned up,” 
to form one side of the case, with as much ease, apparently, as a 
child could bend a piece of pasteboard, the iron being cold in 
all the processes. The narrow strips which form the two longer 
sides of the lock are next taken in hand, they are cast malleable 
iron, with two small rivets upon each of their sides, made to fit 
xactly into some of the small holes previously punched in the 
plate, and the edges of the side pieces are then made perfectly 
parallel and true by a series of rapidly revolving circular cutters. 
The fourth side is, however, wanting, This is formed ofa slip 
of iron, six holes being punched in it to admit the bolt and latch 
to pass through, and screws to hold it to the door. The top or 
upper side of the lock is made in the same manner as the lower 
one, At the next stage the “bushings” are put in. These con- 
sist of pieces of brass stamped out by machines, placed round 
the holes, in which the handle and key turns, and afterwards 
made perfectly true by a most ingeniously- contrived machine. 
faving completed the external part of the lock, let us look 
into the interior. In the first place there are seven “stumps,’’ 
‘pins,’ and “screws,” varying in size and length, but all made 
by a set of self-acting machinery, which are required for fixing 
the diiterent portions of the mechanism of the lock. Some of 
these machines are exceedingly curious, for their almost life-like 
and intelligent action. There is one for making the screws 
which is gifted with a more than ordinary amount of sagacity, 
Taking secure hold of the end of a long piece of wire, it turns 
the thread upon it, aud cuts it at the exact length, in such a 
manner that, at the point of separation, it shall form the head of 
one screw and the tail of another, and, when completed, it opens 
pair of peculiarly formed jaws, and drops the finished screw out 
of its iron mouth. The whole of the machines in this room are 
tended by girls. The “bolt” is roughly formed in the first 
instance by a powerful “drop hammer,” and it afterwerds passes 
through six other stages, at each of which some planing or 
grooving apparatus contributes something towards bringing it 
into a more perfect form. But the scarifying and cutting of the 
bolt is not yet finished, for a powerful punching machine cuts 
off portions of the bolt in six different pl: acea, in order to enable 
it todischarge its proper functions in the lock. The “ tumblers,” 





come next in order, and these are made by operations of 
punching, “ Tumblers,” or “guards,” we may state for the 


information of those uot conversant with the technical details, 
are those portic ms placed over the “ bolt,” which are acted upon 
by the “bits” of the key and the spring, and upon which 
depend the sceurity of the lock, A tiny hole is also made in the 
lock, in which is inserted the “stump,” or that piece of metal 
which prevents the passage of the “ bolt” until the tumblers are 
properly adjus sted by the key. 

The spring—the principle of life in the lock—is next to be 
dealt with. At the first stepa piece of sheet steel is cut off by 
a powerful machine, and is then cut into a number of slits 
which extend a portion of the entire length of the piece, and the 
nnmber of which corresponds with that of the “ tumblers” upon 
which the spring s has to act, each tumbler having its own portion 
of spring for its own use. The “spring holder’ is also cut by 
machinery, and is rivetted into the case, one end of the spring 
being secured in a slit cut in the holder by a circular saw, t the 
other end, or divided ends, being left free to act upon the 
“ tumblers.” 

The various parts of the locking apparatus being completed, 
we next have to deal with the instrument, or key, which sets 
the whole in motion. The key is first roughly formed by the 
drop hammer, and the centre is afterwards formed and marked 
by a very delicately adjusted apparatus. A small groove is 
next cut into the barrel to hold it for the purpose of drilling 
the “ pipe,” a process rapidly effected by a small lathe. The 
“bit,” or portion which enters the lock, is now dressed into 
proper form by circular cutters, and the stem or shank is 
i turned ” in the lathe. All is now ready for cutting the 
“steps” in the key, which act upon the lever in the process of 
locking and unlocking. These, too, are ail the work of machines. 
All the keys being ‘thus made beg machinery, they will, of 
course, the reader will suppose, be all similar; and if all are 
alike any Ae can open any number of locks, and there is an 
end to securi But stop a moment. There is a curious ma- 
chine which has never yet, and, if it works for a century, never 
will make two keys alike, unless expressly required tu do sv. 
How is this effected? We will endeavour to explain it. We 
will take for illustration a key such as would be required to 
open the lock which we have just seen constructed. It has six 
” or “bits,” which have, as we bave said, to act upon 
the tumblers. Each of these steps is of a different length; let 
these different lengths be represented by the letters A, B, C, 
D, E, F. The number of changes which may be made in the 
position of these letters is, as may be easily tested by the rule 
of permutation, known to every schoolboy, 7,200. Supposing 
this number to have been exhausted, the one bit or step repre- 
sented by A may be reduced or lengthened, and the whole pro- 
cess of change is again available. Again, Bb may be treated si- 
simarly to A, and A may be restored to its original size, 
kept at its altered standard, and in both cases the same number 
of changes may again be effected, and so the whole series of let- 
ters may be gone through to an almost infinite progression. 
But after all these changes have bows exhausted, there remain 
other dispositions yet available. A and B, or any other two, 
three, four, or five bits, may be of equal lengths, and their rela- 
tive arrangement opens an almost inexhaustible field for change 
and variety. We are afraid to say how many hundreds of mil- 
lions of changes may thus be made ; but it may form an amusing 
occupation for some juvenile arithmetician, during the coming 
Whitsun holidays, to find out the exact product. All this num- 
ber of changes is made, be it remembered, upon a small surface 
of metal of Jess than a square inch; and with such a degree of 
accuracy can these different “ steps” or “ bits” be formed, that 
the machine used in cutting them will divide the one-hundredth 
part of an inch into six equal parts, and aiford, in addition, the 
means of testing the accuracy of this winute subdivision. 

The “steps” having been formed, the “burr,” or rough edges 
left by the cutters, is next removed, and the key is then tested 
by a most ingeniously-contrived apparatus, which, putting forth 
six fingers or pointers, indicates on a graduated scale the exist- 
ence of the slightest error or inequality in those parts of the 
“steps” which are intended to come in contact with the tumblers 
of the lock. The error is multiplied by the ‘ pointers’ on the 
dial plate some score of times, so that it is at once perceptible 
to the attendant at the machine. The key having passed through 
this ordeal, is finally case-hardened and polished, and is then 
ready to commence its useful career. 

Hitherto we have dealt only with those parts of the mechanism 
required for locking and unlocking. There yet remains the 
“Jatch,” the most hard-worked portion of this useful piece of 
mechanism, and the one which is brought into action on every 
occasion of opening or shutting a door. Several distinct pieces of 
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m are called into play in moving this “latch.” The handle, 




















































» the “spindle” of the handle, passes through, in the 

inside the case, what is called the “follower.” The spindle is 
square ot ar, and the hole through which it passes must be 
si 1 its construction. A locksmith knows nothing, in his 
cralt, of the principle complained of by administrative reformers, 
of ing “square pegs in round holes, or round pegs in square 
h oo right man in the right place is an undeviating 
m 1 with Mr. Hobbs, and woe to the unlucky smith who 
should « t to win success in departing from this golden rule, 
Turning the handle of the lock upon the door causes it to act 
upon the er to which the “ I: vig is attached, aaa forcing 
it | . 3 the door to be opene 1, the Jatch being 
for ick into i t p siti m by the acti the spring at 
t] k of the lever. At the point of contact between the 
e wer” and the lever, there is of necessity a large amount of 
f ” 1 consequent wear, but by a sli ifi 
orm t! ever, and using rolling surfaces, riction i 
I 1 in t eks.made by Mr. Hobbs to its minimemn 
H the different portior rel ! T! 
erank or lever is first struck out rough for | h 
h ; operations by circular cutters : 

i i to | into perfect shape, and two fi 
di t! r surfaces. This last machine is of the most 
¢ l ter, and it is impossible to convey, by a 

d 1, any correct idea of its varied moticns and 

intricate movements; suffice it to say, that a piece of metal 

mev in the shape of an “S” is rendere A perfect smooth 
upon every portion of its curved surfaces. The “ follower,’ a 
r ely less cor uple: form, is made by five operations, and the 
“ ” passes through five machin fitted with circular 
cutters, and onee it ia ex po sed to the resistles power of the 
I in hi | 

All component parts of the lock are now completed ; they 
lie to erin heaps, and from them may be taken any of the 





3 and the lock put together without any difficulty 











80 justed in every part, and so accurate have been 

pe ua ofthe various machines No great 

mK nical art can be witnessed than one of th« n 

mad Fach separate piece passes, it is true, through many 

difl machines, and at first sight it would appear that the 

num of machines required would render it difficr if not 
to compete snecessfully with hand labour. But 





f the processes performed by the machines wouid 
through hand labour, while many others 
| by the machines would be nec¢ ry if the work 
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wel rely made by hand, But over and above all there 
exist tho-e steady and tireless machines, which know no fatigue, 
aud which, hour after hour, perform their alloted tasks, and 
with unerring aceuracy mould and fashion the stubborn metal 
il the required forms. These machines, too, do not require 
the labour of lled artisans, girls and women tend them, and 
keep ) supplied with the materials upon which to work. A 
ill of profitable employment is thus opened for females, who 
work by themselves in light and well-ventilated rooms. The 
rooms in the men and boys are employed are perfectly 
distinct, | different hours for coming to and leaving their work 
and meals are fixed for the workpeople of each sex, of 
whom 150 are cons tantly employed 

I ketch which we have given of this interesting fac tory 
we hav nfined ourselves to the making of a mortice lock for 
common and ordinary uses, Scores of locks of different kinds 
F however, made, from the small one for a dispatch box or 
writing desk, to the large gaol or banker’s lock What is sought 
to | uplished is an improvement in the character of locks, 


l to the public the benefits of the results to be ob 
l by the sputiation of machinery, similar in its general 
that so successfully employed by Colonel Colt in 
uction of his revolvers, and at the Government establish- 
at Euficld in the manufacture of small arms.—Observer. 
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Ow the vote of £251,238, in addition to £125,000 already voted on account, 
for the manuiacturing departments, military sturekeepers, barrack-makers, 
&c., Mr. Spvoner said that he was informed t the year 1855 the Govern- 
men i £20,000 to Messrs. Fox, Hen t 1d Co ,andan Au an 
house, toe them to get small arms in / rica. Both these ad 
" 1, t sum and an additional sum of £6,000 subsequently 2 “dd 
were & ‘ t He wished to kuow if this was the case | if the 
advance | e in any account, and under what authority it was 
lu 
s that at the height war 
’ 1 into with hous >and I 
t . with our ov manutaciurer z taile 
t vy } ty of arms N ess . nt 
} n iin various undertakin; fOr din 
mer i ‘sted to the Government that they could procure 
of at fr America, made by means of machinery, and upon the very best 
pring . It ha ioWever, also been urged that in order to enab t 
A 1 with which t ontrac s to be entered into to me ou 
a ind, it ald + necessary that very ex ive machinery s d be s 
t ivance of money for that — we would be required. U1 
the « t cas rnment had deemed it to be advisabi 
t ance, and rs sum amounting to one-fourth of t 
\ ved hee accordingly been hand d over to U 
A their unde i supply thi 
‘ vd of urs, Jt was foun further advance wa 
iditional sum of £14,000 was pa eG nent; bu 
i 0 stand of arms had been delivered, intimation had be 
Government that the American house was ! iti 
pro i r with the cor A 4 
} 
‘ 
G 
4 how 
it 
were 
V 
we i 
1 . ae 
< ‘ t had not been ‘for the arms which the 
tr of Warwick rade of London produced the Governinent 
v 1 ha 1 to carry on the war. They sent orders 
] but t it Was found that foreigners could not 
£3 which was the price given to the trade here, and 
( ul to give £3 10s. What was the use of our inventin ‘ 
best patten a ville ift e Govermine ent handed over the patterns to ioreig ? 
I Y r m to belicve that a most valua discovery had Jately been 
i tiing arms, and he. hi ped that the trade of Englan d would not see 
t consigned to the hands of foreigners betore the trade at home had 
had N upplying st to the army of Englauc 
t rhinent were ¢ | 
fu d the only way of ebt sining \ 
ting o the hands of foreign inakers. it was im- 
pe o keep secret improvements that might be made in small arms, 





smsden said the Government were aceused of seeking to take the 











ms into thei 


manufacture of sma rown bands. Now, acompany of 


















































































in process of time transfer themselves to the other) wad be 





























went to the Governme ody offered to supply freed from that hesitation which so often marks the speeches of 
of nterch t . . * 
pa pense ble great and clever practical men—often rendering them and their 
th Aveordit schemes hardly comprehensible —at the very time when a 
n rt number being congregated together, suggestions would be of in- 
pr t tint rntry wl sould es “yy finite service if a matter were clearly and rightly understood, 
va t yiis ! c 6 4 cul ‘ ’ e . ,* a” . 
pig , in tead of which, perhaps they are for ever lost—the subject 
\ l own fact tl i 7 ‘ 2. - 
Colonel Sykes strongly condemned vent factory, which would | being thrown aside on re-entering the turmoil of business, and 
‘ endency to crush t atees . ay we She ¢ i | the printe d matter perhaps never happening to meet the eye. 
v g Ww rong in a Gove : t, iva ‘ . ae 
ite Gh bigest t justitic . : : pone I chali, probably, have more to say upon this subject on a 
negligence or i nt work in a _priva ment there could be no | fature occasion; in the meantime, perhaps some of your 
such subterf It was evident, then, that if the Goverament wished to | correspondents may have something to say upon the matter. 
“ exce of work and j i ‘ to empl \ | ROcKCLIFFE, 
trades dey end upon s i ‘ a 
® en by « 3 itu | Liverpool, Ms iy 30, 1857. 
less ut very | —— 
Lord Palinerst« lenied that f « tive } » = 
w itus he pa'lic \ t SUPER-ELEVATION OF OUTER RAILS, 
wi 1 1 : 5 4 ] , ‘ yo -—_ ; ; 
M ; eel akan : Sir,—Your correspondent “ C. HW. N” says “ the action of gravity 
‘ is t ti ta ‘ ’ } : . . . 7, ‘ : 
nie Faden “ i lajona ly resting on an incline | plane is equal to 322, multi- 
ve es lied by the ratio of the height to the leagth of the plane.” 
Figg Sy serpent dso omen . “pa What can be the meaning of this?) The foree of gravity in- 
had ne u s ’ ony . ' +.) , : ° 
+ u p it reases With the weizht, decreases with the Velocity, and vice 
‘ s supplied by t t gentlemen must be | versa. How, then, can he make the ebove statement? Suppos- 
terested patronage to th ry with which they v weted, | ing 32 2 to be the action of gravity on or weight of a given body, 
d we ae aay 8 on : 4. “ pall ease aaa ; | the result mi tht be correct, but to attempt to give a universal 
ld ¢ 1 u ot \ _ ! >< ‘ . ’ . . : 
sa sional leiden eae ssietns ‘cay t0 semen & . is clearly absurd. Moreover, bis illustration is unfin- 
eli said. in his ¢ , it was impossibl W nt nd unnecessarily comp! I will endeavour to give a 
wh ! b iva Liy) end the member for N ' | imple rule. 
‘ \ t es t I dl competitive establi or 
was fit v t wo! g azainst the } te trader v pub 
r \ y the pu t of t t Iiity ) = 
‘ tive establisl t mere nernal s¢ ‘ ‘i 
! itl , juire w ‘ f i ta aud a 
! ilts were at all comn surate with the ex itu ih \ 
wel restions Which it would be impossil» Parliament to evade; t —  % 
ex] was so vast that beiore jong a dciinite conclusion must be come to on NK y B 
I a ae ee ee = Let A « B be any curve. Suppose a line drawn from A to B 
= aveeien tented hich was attached to the word  competitis ir the | to measure 1,440 feet, Let «xy, drawn perpendicular to A B, 
ove : t up a mauuiactory of thir ¢ sold a.terwards lor | represent the longest line so drawn which the curve can enclose, 
ot Oe ee a Rec peeth + Ait and call it 860 feet. Now, supposing the velocity of a body 
\ vad i a ri petitiv establishment, and a very i ° '" 7 2 o 
wentd ts But when the question was how things required | moving on a straight surface to be that of fo ty miles per hour, 
1 service were best to b his opinion was, that, as a | it ought to pass & w ith a velocity of ten only, if the rails were on 
more Government could have those things made by officers acting t a leve 1; but if no diminution in the speed is uiade, the elevation 
yrs pe = Ie - a : . : | of the outer rail at to be tweuty-one inches. These re- 
proved by the ae of tha enti stated eaten | sults are got by dividing 1,440 by 360, and inaking the product 
of which case of forty slips of war bui =} a divisor for the gauve of the rails. Yo pri actice, howe foal the 
which tu so badly that they were cailed * tl ‘ speed is somewhat decreased, and consequently the elevation is 
\ yf whether Entie.d was a competitive ¢ ’ slits , A 
s that in one sense it was so—it supplied acertain proportion not so great, aD, 
0 required for the public service, but it was not expected op 
ly the who t of V would m ti . . ‘a . —_ 
Under thes . t was i Sir,—In the rule which your correspondent “ C. H. N.” has 
to have establi ! as yi ‘ kindly furnished for finding the super-elevation of the outer 
n ‘ S ‘ blic ‘ “ . . . - + . 
migat . . : | rail, the train is viewed simply as a ball, having no friction upon 
era t v W to. . " v7. — . ‘ 
the rails, and no account is taken of the coning of the wheels — 
ee one object of which is to evade friction by accommodating the 
‘ome 7 — mr liffe sof semi-di: ter re difference i } : 
LETTERS ITO THE EDITOR. aif ce of semi-diameter to the difference in the distance to 


We do 


not hold ourselves sible for 
Correspondents. 


respor the opinions of our 


RAINING INSTITUTIONS, 

Srr,—Since the first issue of your paper I have noticed its 
rapid and steady advance in the esteem and claim on the support 
of profe sone ul Lege It contains a suflivient amount of informa- 
tion on subjects general as well as scientitic, which explodes the 
usual sachin, a demonstrates fhat a professional journal need 
not confine itself strictly to scientific discussions, but must take 
in the connecting links of information with the legal and com- 
mercial world, do not doubt but that you will sustain the 
reputation you have, Ido not hesitate to say, already estzblished. 

In Tue Encrineer of 13th March last you gave a report of a 
foreman’s meeting, from which and such like reunions we may 
expect much, as doing away with that spirit of opposition, 
jealousy, or reverve, sometimes so prevalent in engineering esta- 
blishments, whether amongst those employed as managers, 
juniors, draughtsmen, foremen, or in other positions of trust and 
responsibility. ‘To these elements of disunion they for the most 
part owe their weakness as a body, socially and politically, for it 
is as necessary for them to have a certain collective weight in 


5& 
society as they possess individually, As members of a pro 
























fessional body, bearing no trifling p roportion to the masses, th y 
must press forward their claims in reference to patent and other 
laws, and not be behindhand in the van of agitvtion for pro- 
gressive benefits. And the great means to this greater end 


would be the establishment of clubs and réunions, Institutions 
are spreading (vide Scotland) for the more advanced members of 
the profession; but for those who have not yet the experience 
necessary to qualify them for taking a place beside their supe- 
riors, let them do all they can to promote meetings, and enbody 
themselves in such a decided manner that they can at short 
intervals interchange ideas, wants, and wishes—when discus 
way be held, books procured, and engineering publications 
perused. In the vigour of debate the latent heat of knowledge 
is rubbed out, and sparkles into renewed life with more than its 
original freshness when first laid by in the storehouse of the 
miud. That reserve—that withholding of instruction, or imita- 
tion, that exist in many of our large establishments—would 
eventually disappear, for debate would draw them out of the 
most obstinately selfish, and lay them in the alembic of general 
opinion. Aun organisation, too, a system would arise—one which 
could claim an hearing on matters appertinent to its members’ 
interests ; and whilst engineering projects continue to excite the 
the world—whilst steam and iron play their part, 
and electricity glimmers in the distance, as present and future 
agents of locomotive transit— it becomes those who have to 
scheme with and handle thein, to form some kind of combina- 
tion by which their existence may be properly acknowledged, 
und by which their voices may be Bean amongst men. 

Now, for instance, in each town possessing a tolerable com- 
plement of those prole allied 
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attention of 





following ions to engineering 


science, there may be a lecture or discussion-room (or whatever 
name we may please to give it), opened for profess ional or 
amateur lecturers, amt 1 debate rs on scientitic subjects, say o 





each kind every weck, throwing the room open every other even 
ing, but rendering the attend nee, of course, a matier of choice, 
all members of the profession in the place being invited to 
join and subscribe their share of the expenses Twice annually 
(or however it may ultimately be arranged) soirées, or such-like 
meetings, may be held for the purpose of drawing closer the 
bonds of mutual friendship and esteem. Why has all this not 
been done before? The tact is, the wheel of life is rapid, and men 
ments ally hard-worked in the day time want the pipe (in defiance 
of Mr. Solly— for many think that it would be Soly-tude indeed 
without it), and the easy chair at night; but why ? Because 
they have no place of union to resort to—love of society would 
fascinate them, and the *y might then gain and disseminate know- 
ledge without the pressure or hurry of business to drain away 
the pleasure felt in doing so. 
By means of such training institutions, as we may certainly call 
them, the more advanced ones (when the members of one would 
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be traversed on acurve, If-this coning of the tyres is based on 


correct principles (which some, whose opinion is entitled to con- 


sideration, deny) this will then become an important element in 
the calculation; but if this be set aside, and the tyres of the 
wheels are supposed to be of equal diameter throughout, it 
becomes necessary to take into account what addition must be 


made to “ C. H. N.’s” formula to satisfy the power requisite to 
enable the vehicle to slide sideways down the incline as (the 
wheels being as last supposed) it would require to do, Another 
point for consideration might be whether the frustum of a cone 
is the best form for the tyres to assume, or whether a rim formed 
with a concave or convex line would answer better. 
Mahan, in his work on engineering, gives the formula— 
2 
Sup,.=(a4 — d') - a —d 
g R' 
in which R =are described by centre of gravity of vehicle. 
' = lateral dispiacement to cause a difference of d, 
d=difference of semi-diameters of the two wheels 
a=horizontal distance between raila, 
g=accelerating force of gr ravity. 
Another formula I have met with is— 






2 
’ vw Dw 
sup.= “oa 
g Tr ¢ r. 
Perhaps “C. H. N.” or some other of your correspondents 


would feel ine ane d to discuss the subject a little further. 
Bristol, May 29, 1857. ALEXIS, 





THEORY versus PRACTICE, 

Srr,—Although many theoretical truths are incapable of realiza- 
tion by practice, it is possible in every instance to prove by theory 
alone whatever is required. A correct knowledge of this sort 
would at once dispense with models, which are never of neces- 
sity wanted. A practical man may say, “ A knowledge of mere 
theoretical mechunics will never enable a man to take, say, the 
situation of fureman over any engineering works.” Of such I 
would ask, what is practice ? Let him well consider this, and 
not confuse the meaning of the term with that of experience, as 
some appear to do, Experience, when confined to any one thing, 
is the knowledge of the sawe under a diversity of circumstances, 
whereas mere practice is confined to a knowledge of its condition 
under any one particular circumstance. 

When he can satisfy himself that the liability of practical is 
much greater than that of theoretical error, it must appear obvi- 
ous that by knowing the more perfect he is quite capable of 
superintendipg the operations of a less perfect system. 

J. A.D. 











New Porransee Steam Turesuine Macuine.—On Thursday week 
some experiments were made on the farm of Balornock, belonging to 
Mr. A. Menzies, to test the operation of a new threshing machine 
which is likely to afford many advantages over the present system in 
the cor ducting of an important department of farm labour. The 
machine is portable, and receives its power from a steam-engine 
somewhat resembling a locomotive, which is connected with, but does 
not form part of it. The machine is fed from the top, and the sheaf 
comes at once in contact with the drum, which is constructed of 
malleable iron of ine workmanship, and makes no fewer than 1,000 
revolutions in the minute. In the ordinary machine, as is well 
known, the head of the sheaf is introduced to the drum through a pair 
of rollers, the drum itself usually revolving at the rate of about 850 
in the minute. In the new machine an armful is thrown into the 
mill, either sideways or whichever end comes uppermost, and the 
straw completely escapes the bruising and champing to which it is 
subjected by the rollers of the ordinary threshing mill. This ma- 
chine isa glutton for work. When we were present it was threshing 
wheat at the rate of seventeen bolls in the hour, or eighty-five 

Pore rs during a day of ten hours’ work. In case of necessity it 
may, and often has been worked to produce 200 bolls a-day ; but the 
im dest Englishman to whom the machine belongs, and who super- 
intends it, infurmed us that, though much depends upon the character 
of the grain, he considered 150 bolls an ordinary and fair day's work. 
‘The steam-engine is ot eight horse-power, and consumes at the rate 
of about six cwt. of coal per diem. 
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Tnis invention relates to certain improvements on the well-known 
horizontal machine used for dressing what is technically termed 
silk waste,” by which the combing operation is greatly expedited. 
In this machine, as at present constructed, the silk waste is first 
operated upon by the card surfaces on one side of the upper end of the 
strick, and when this operation has been continued sufficiently long, | 
the holder containing the silk is drawn from under the card surfaces | 
and turned end for end, and then replaced in order that the carding 
or combing operation may be performed onthe other side of thestrick. 
In order to avoid the loss of time occasioned in shifting the position 
of the holder, and to keep the machine in continuous action until the 
combing of the exposed end of the strick iscompleted, three sets of card- 
ing surfaces are provided, one in advance of the other, and by means of | 
aseries of small travelling holders the silk is passed undertheaction of | 
these several carding surfaces in succession, which, by reason of their | 
rotating in opposite directions, will operate upon the opposite sides of | 
the silk alternately, and complete the carding of one end of the stricks | 
during one passage of the holders through the machine. As the | 
holders reach the end of the machine, the stricks or bundles of silk | 
are removed from the holding clamps by the attendant, and turned 
end for end. The holders are then brought back to the feeding end 
of the machine, and the carding operation is in like manner repeated. 
Figs. 1 and 2 shows a side elevation in two parts uniting at the line | 
a,b,) of the improved machine for dressing silk; and Fig. 3 is a | 
transverse sectional elevation of the same. A, B, C, are threeendless | 
webs, each carrying a set of combs or carding surtaces D, D, D. ‘These | 
webs are held at tension by means of pairs of rollers E, E*, E, E*, the | 
bearings of which are adjustable for the purpose of maintaining the | 
tension of the webs, and setting them at the required level. The 
combs or carding surfaces D consist of leather sheets filled with wire | 
teeth and nailed upon wooden bars bolted to and extending across | 
the web The rollers KE, E*, and with them the webs, are regulated 
vertically by the screws F, I, and the tension of each web is main- 
tained by means of tightening screws G, with which the sliding 
brackets which carry the rollers E* are provided. The first’ and last 
webs A and € turn m the same direction as shown by the arrows, 
while the middle web B turns in a contrary direction; the object of | 
this arrangement being to comb the opposite sides of the silk succes- | 
sively as it is passed under the three sets of combs. ‘The brackets 
which carry the rollers E, E*, are secured to the frame sides H, H, of | 
the machine by means of bolts which pass through slcts cast on the | 
top of the frame sides. The tightening screws G for the webs are also | 
carried by the frames H, and they take into hollow serews or tapped 
holes at the lower part of the sliding brackets mentioned above. On | 
each frame side are bolted regulating shelvings 8, 8, for the purpose | 
of guiding the combs. The three webs are geared as follows :—J are 
the pulleys for receivingthe driving band ; the pulleys are mounted on 
a stud axle, and on the boss of the fast pulley is a pinion K. Into this 
pinion gears a wheel L on the end of the roller E of the web A. Into 
the same driving pinion K gears an intermediate pinion M carried by | 
a stud axle, and in gear with this pinion is a wheel N on the end of 
the roller E of the web B. On the other roller E* of the web Bis a 
wheel O, which, through a pair of intermediate pinions P, P_ carried 
by a radial bar Q, drives a wheel R on the end of the roller E of the 
webC. Fitted to each side ofthe frame are guides T, T, T, for the 
urpose of supporting and guiding the silk holders U, U, (Fig. 3.) | 
These holders U, U, are made in lengths of, say, two feet six inches, 
and so arranged that they can be placed on the ends T* of the guides 
'T, T, close together end to end, so as to form as it were a continuous | 
holder extending from end to end of the guides, when the machine is 
in full operation ; in other respects they are made like the ordinary | 
elamp holders. A forward traverse motion is given to the holders 
by means of endless chains V, V, which are ériven by chain 
wheels W, W, at the feeding end of the machine, and further sup- | 
ported at the other end aud underneath by plain pulleys X, X. These 
chains V, V, carry antifriction bowles, and slide at top in grooves 
Y, Y, (Fig. 3), cast in the guides T, T. Attached to the lower side 
of each of the holder clamps is a pair of saddle pieces or catches which 
take on to two of the bowles of the chains, and thus connect the 
holders with the traversing chains, by the movement of which the 
holders are severally pushed from one end to the other of the machine | 
under the three webs of combs successively. The guides T, T, are | 
made fast to the several ribs of the frame sides, where there are set 
screws for the purpose of adjusting the relative distance between the | 
holders and the combs. The space between the holders and combs, 
when once ascertained, is rendered permanent, but it is arranged so as | 
to gradually lessen from the feeding to the opposite end of the ma- | 
chine, for the purpose of graduating the action of the combing sur- | 
faces upon the silk. The chain wheels W, W, which drive the chains | 
V, V, are mounted on a shaft Z, on one end of which is a worm wheel 
Ai. Into this wheel gears a worm Bh, carried by a short shaft, to | 
which a bevel wheel ©) is keyed; this wheel C! gears into a bevel | 
wheel Di on a stud affixed to the framing H. On the boss of the | 
bevel wheel Di is keyed a ratchet wheel E'. into the teeth of which 


works a catch, which is operated by means of a connecting rod F1 
pendent from an eccentric Gi on the end of the roller E of the web 
A. This catch is jointed to a slotted piece H! provided with a serew 
and handle, which permit of the regulation of the feed of the holders 
while the machine is at work. The worm B! and worm wheel A! are 
introduced to insure the regular working of the chains and holders, 
which, without them, would have a tendency to be carried off by the 
pull of the combs. At the delivery end of the machine regulating 
screws K! are provided for the purpose of keeping the chains V, V, at 
tension. The framing of this machine is composed of three pairs of 
frame sides H, H, H, which are bolted together and strengthened by 
four stretchers J', one at each end of the machine, and one at each 
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in which case the driven shaft makes as many revolutions during one 
of the driving shaft as are equal to one more than the number of 
times the teeth of the pinion is contained in those of the fixed in- 
ternal wheel ; the pinions, however, may be of different sizes, so as 
produce a further difference in the relative velocities. An increased 


| speed-multiplying effect may be produced by making the wheel 


joint of intermediate frame sides. It is preferred to drive the several | 


sets of comb or carding surfaces, at different speeds in order to insure 
the proper combing of the fibres. ‘Thus it has been found that a gradu- 
ally progressive speed of the carding surfaces in the ratio of tifteen, 
eighteen, and twenty-one, will produce a good result, the first set of 
combs having the slowest, and the last set the quickest motion, An 
advantage of great importance incidental to thissystem of combing the 
opposite surfaces of the strick or bundle of tires during one continuous 


operation is, that the tibres, by reason of their traversing in the direc- | 


tion of their length, are so presented to the cards that the point at | 


which the cards strike into the bundles or stricks will continually 
change, and therefore the combing operation will be equalised through- 
outthe length of the fibres, and less breakage will consequently ensue. 


STRUTHERS’ MACHINERY FOR TRANSMITTING 
POWER 
PaTeNT DATED 24TH OcroBER, 1856. 

Tnts invention relates to an arrangement of toothed-wheel gearing, 
especially adapted for communicating the motion of an engine to a 
screw propeller, but is also applicable for other purposes where power 
is to be transmitted from one shaft to another. As adapted for 
driving the screw propeller, the end of the driving shaft has keved 
upon it a crank or dise plate with a crank pin in its outer face. The 








crank pin runs loose in its retaining bearing, and it has keved upon 
it a spur pmion, which is in gear externally with an internally- 
toothed spur wheel, held stationary in a vertical position by the 
framing, whilst internally it gears with a corresponding toothed 
pinion which is keyed fast on the screw propellershaft. ‘This shaft is 
disposed with its axis in line with that of the driving shaft, so that 


| externally the two shafts appear to be in one length, the end of the 
| driving shaft being bored out to admit the corresponding junction end 


of the driven or screw propeller shaft. As the driving shaft revolves, 
the crank arm pinion is carried round the driving shatt’s centre at 
the same rate of revolution as the shaft itself, but being in gear on 
one side with the fixed internally-toothed ring or whecl, and on the 
other with the second pinion on the ériven shaft, it follows thata 


carried round by the crank a double wheel—that is, having a small 
ring of teeth gearing with the teeth of the fixed internal wheel, and 
a larger ring of teeth gearing with a pinion on the driven shaft. If 
a dise crank is used, the whole of the details can be securely boxed 


| up by attaching to it a corresponding plain disc reversed, and carried 


upon the driven shaft as a centre, the space between the two discs 
being sufficient to receive the width of the gearing, whilst the 
stationary internally-toothed ring closes up the periphery of the com- 
bination of discs. This second disc also answers for furnishing a 
bearing for the outer end of the crank pin of the crank arm pinion. 
The relative proportions of the teeth in these wheels may be 
variously moditied as may be required for different proportions of 
speeds, and advantage may obviously be taken of the movement for 
either reducing or increasing speed, the driving and driven shafts 
always being in the same axial line. 

Fig. 1 is a half elevation of one modification of the improved 
gearing for increasing the number of revolutions of screw pro- 
peller shafts In this figure one of the disc plates is removed to 
show the internal arrangement of the mechanism; and Fig. 2 is a 
ey sectional elevation of the movement, corresponding to Fig. 1. 
n this moditication the main crank driving shaft A is supposed to be 
driven by a pair of direct-action engines. The cylinders of the 
engines being supported over head upon vertical side standards, 
which are curved or bowed outwards at the lower part to admit of 
the rotation of the cranks C. The lower ends of the piston rods work 
in guides fitted inside the vertical portion of the standards, and are 
connected by rods to the crank on the driving shaft. The im- 
proved compound gearing is supported or contained within a framing 
the propeller shaft F being in a direct axial line with the driving 


| shaft. This is etiected by boring out the end of the driving shaft A 


so as to receive the end of the propeller shaft F, the one revolving 


| within the other. The driving shaft A has keyed to it the disc plate 


or crank disc G, which consequently rotates with the shaft, and 
another dise plate H is bolted to the propeller shaft F by the bolts and 
nuts I. These disc plates tit within the periphery of the circular part 


| of the framing, and serve to protect the internal gearing from injury, 


difierential rotative action ensues. The crank arm pinion, in re- | 


volving round the centre of its shaft, is also made to revolve inde- 
pendently upon its own centre at each turn of the driving shaft as 


many times, less one, as its number of teeth are contained in the | 


number of teeth in the fixed internal wheel, and as this crank arm 
pinion is also in gear with another pinion upon the driven shaft, the 


latter is made to revolve just as much faster than the driving shaft as , 


is determined by the relations between the numbers of teeth in the 
crank arm pivion and those in the fixed internal wheel. This is op 
the supposition that the two pinions have an equal number of teeth, 


as well as to screen the attendants from entanglement. A crank pin 
J passes through the disc plates G and H from side to side, and 
rotates freely in bearings therein, and upon this crank pin a spur 
pinion K is keyed. ‘The pinion K is in gear with the stationary 
annular or internally-toothed wheel L, which forms a part of the fixed 
framing E, being held in a vertical position by the framing E; the 
pinion K is also in gear with the pinion M, which is keyed to the pro- 
peller shaft f. By means of this arrangement, when a rotary motion 
is given to the driving shaft it carries with it the disc plates G and H 
and the crank pin J, which causes the pinion K to rotate within the 
annular wheel L. ‘The pinion K being also in gear with the pinion 
M, on the propeller shaft F, the speed of the latter is increased 
according to the difference between the number of teeth on the crank 
arm pinion K and those in the fixed annular or internally-toothed 
wheel L. Another moditication of this arrangement consists in using 
a crank keyed to the driving shaft, and carrying at its outer end a 
spur pinion in gear with the internally-toothed wheel, and witha 
pinion in the driven shaft. In this arrangement the disc plates which 
enclose the annular wheel are dispensed with. A third modification 
consists in so srranging the relative proportions of the crank arm 
pinion and that on the driven shaft as to reduce the speed of the 
driven shaft instead of increasing it, as in the arrangement shown in 
Figs. 1 and 2. 


TELEGRAPH CABLE Ackoss THE Hupsox.—We know of no “ sus- 
pension bridge” for any other purpose so light and long as the one 
which carries the electric fluid across the Hudson river at Fort Lee, 
in the upper part of this city. The proprietors of the various tele- 
graph lines connecting New York with Philadelphia and the South 
have expended 50,000 dols. to 75,000 dols. in erecting very tall masts 
on each side of the river at these points, stayed very firmly by wires 
extending in all directions landwards, and from their tops their wires 
are stretched at such heights as to clear the masts of vessels and the 
funnels of steamers on the river between. The clear span or stretch 
between the masts is about one mile. The wires so strained are of 
course liable to break with every severe gale, and there has lately 
been laid, in addition to one large cable, several years in use, two 
stout cables crossing at a point considerably below, judged to be 
better suited for the purpose. . This indicates an increasing preference 
for this method of crossing rivers with important telegraph lines.— 
Scientific American, 
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TO CORRESPONDENTS. 


Norice.— The First Volume of Tat ENGINEER may now be had, ready bound, 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher, 
301, Strand. 

J. A. (Dalston.)—The small treatise in Weale’s Series on Brick and Tile Making. 


ENGINEERS’ ASSOCIATION (Oldham).—The 
ec X34,000 x 2 : ? 
— ——equal in your case to 283 ib. instead of 190 1b., as you 


value of p in the equation is 


state. Thus the strength of your boiler is only equal to about four times the bursting 
pressure, and consequently only half the strength Mr. Fairbairn recommends 
Jor safe practice. We presume that Mr. Fairbairn’s ecperience has led him 
to conclude that accidents may possibly arise where boilers are worked at 
more than one-eighth of their bursting pressure. Thus although your boiler 
cannot positively be called unsafe, it is not worked within the limits of 
assured safety. 

R, M. (Crydon.)—Dr. Arnott published a book on Ventilation and Warming in 
1855 (through Longman and Co.), and you will find there ail the information 
you want, and in comparatively small comvass 

J. C. W. (Birmingham.)—7he manufacture of wind 1 glass was commenced 
in England in 1557, in Crutched Friars, and finer articles in flint glass were 
soon afterwards made in the Savoy House in the Strand. The Duke of Buck- 
ingham, in 1670, or thereabouts, induced a number of Venetian artisans to 
come over to this country, and then made, by blowing, the first sheets of glass 
Jor looking glasses, couch windows, &c, The manufactory was in Lambeth, and 
no doubt many of the old looking glasses we have now, called Venetian glasses, 
were made there, and notin laly, as many suppose. Plate glass was first made 
in France, in 16838, by aman named Thevart; and the works of St. Gobian 
continued for a century the only place where plate glass was well made. 

W. B. (Worcester.)—Mr. Bessemer's address is Queen-street-place, Southwar k- 
bridge, London. To your second question— Yes. 

H. J. (Hull.)— We decline to afford you information for the mere purpose of 
evading a patent, It, no doubt, will seem strange to vou, but we consider that 
an inventor has as much absolute property in his patmt as you have in your 
household furniture or stock, and you have no more right to evade his patent than 
has a common thief to break into your house and steal your goods. There would 
appear to be existing a great laxity of principle in this respect, which all right- 
minded men, inventors or not, will regret to see. 

J, S. (Oldham.)—Mr. Thomson, of Market-street, Manchester, will very Ukely 
have some publication bearing on the matter to which you refer. If you call 
upon him some market day he will, no doubt, be able to hand you the best 
book on the subject, or obtain one for you, It is more in his way than in that 
of any London publisher, 

E. R. (Cwmavon.)— We have not lost sight of the smelting question, but other 
matters have prevented us so far giving attention to it, By next week we shall 
endeavour to meet your views. 

AMATEUR.—TZunnin or tannic acid is prepared as follows :—Into a long narrow 
glass adopter tube, shut at its lower orifice with a cotton wick, a quantity cf 
powdered galls are put and slightly pressed down, The tapering end of the 
iube being inserted into a matrass or bottle, the vacant upper half of the 
tube is filled with sulphuric ether, and then closed with a ground glass stopper. 
Next day there will be found in the bottle a liquid in two distinct strata, of which 
the more limpid occupies the upper part, and the other, of a syruppy consistence 
and amber colour, the lowest. More ether must be filtered through the galls, till 
the thicker liquor ceases toaugment. Both are now poured intoa funnel closed 
with the finger, and after the dense liquor is settied at the bottom, it is steadily 
run off into a capsule. This, after being repeatedly washed with ether, is to be 
transferred into a stove chamber, or placed under the receiver of an air pump 
to be evaporated. The residuary matter sirells up im a spongy crystalline form 
of considerable brilliancy, sometimes colourless, but more frequently of a faintly 
yellowish hue. This is pure tannin, which exists in calls to the amount of from 
40 1050 per cent. It is indispensable that the ether employed should be previously 
agitated with water, or that it contain a little water, for by using anhydrous 
ether not a particle of tannin will be obtained. 

Prose.—/f you cannot make a model of your paddle-wheel, at least make a draw- 
ing or sketch of it, and send it with a proper description, and we shall then have 
an opportunity of entering into the merits of your scheme, As you have described 
it, it would appear little more likely to answer than a barrel placed on each side 
of a@ vessel. 

W. H. Paw (Sunderland.)—We will make inquiry, and inform you of the 
result next week, 

A. X. (Gosport.)—T7Zhe best means of preventing the mercury Jrom fouling the 

glass gauge tubes is to put «a small quantity of glycerine in the tube, We have 

Sound this expedient to be perfectly successful. A few drops of the glycerine is 

enough. Ordinary steam heats have no effect in decomposing or evaporating 

this singular fluid. The reason why the glass gauge tubes become clouded and 

Toul is, that the constant rubbing of the mercury takes up the lead contained in 

ordinary glass, and the amalgam so formed soon becomes oxydised, and forms 

the black scum or filin which obscures the glass. 

. T. (Newcastle.)—Z/n such a case as that which you describe, we would recom- 

mend a small multitubular boiler. The size will depend upon the pressure of 

steam and speed of engine. 





T SQUARES FOR DRAWING ANGLES, 
(To the Editor of The Engineer.) 


Sir,—In the last number of Tne Enctyeer I find a description of an in- 
strument, by Messrs. Stanley and Robinson, which they call their isogon. 
A friend of mine, to my knowledge, made and used a similar one some time 
ago, but slightly differing in its construction, having the quadrant inverted, 
and the root of the blade as the indicator. 

1 beg to send a sketch of an instrument, which I described to several 





a Nia alll ale 








mathematical instrument makers in Birmingham some years ago, but I 
may possibly not be the first inventor. The blade of the T square may be 
made in the ordinary way; but, instead of being set in the stock, it is 
moveable in both directions. On the root of the blade a double quadrant is 
fixed, made of brass plate, which carries a small spirit level, for the purpose 
of finding levels, perpendiculars, or inclines, The blade is set at right angles, 
and at the two angles of 45 degrees, by a point on a small lever, which is 
raised by an eccentric, and fits into one of the three indentations in the 
root of the blade. The stock is in two parts: the top part is a fixed in- 
dicator, the centre pin on which the blade moves passing through the stock 
and indicator, and wormed at the top, and, by means of a small nut 
(which is milled on its outer edge) the blade can be set to any required 
angle. R. H. Tuomas, 
Kidsgrove, North Staffordshire, June 2nd, 1857. 


RE-PATENTING OLD INVENTIONS. 
: (To the Editor of The Engineer.) 


Sir,—In your impression of the 22nd instant, your correspondent 
** Amicus Veritatis " questions the novelty of the invention of Russell and 
Howell's patent for the manufacture of cast-steel tubes. In this stage of 
the discussion I will give the “ Friend of Truth ” credit for the sincerity 
of his intentions; but he is evidently mistaken in his conclusions, from a 
want of information respecting the manufacture of the different kinds of 
steel. The art of making cast steel at the date of Mr. Cutler's patent had 
not arrived at that perfection necessary for the successful manufacture of 
cast-steel tubes in the way described in Russell and Howell's patent. Seven- 
teen years ago a smith who could weld cast steel to iron was a genius of no 
low degree. And to say that Mr. Cutler made tubes from strips of cast- 








steel as manufactured under Russell and Howell's patent, must refute itself 
in the minds of all persons well-informed on the subject. 

Mr. Cutler does not say anything about cast-steel in his specifications ; 
indeed, had he done so, and could not produce it, “ Amicus Veritatis,” I 
think, upon consideration would not call thatan “ invention,” but consi- 
der “abortion " the more correct phraseology. J. B, Howew, 

London 28th May, 1857. 
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NOTE BOOK. 
THE KENSINGTON MUSEUM AND SCHOOLS. 
Ir is at present intended to open the new museum at 
South Kensington on the 15th inst., although the day is 
not definitively fixed. Our readers are aware that one 
very important feature in the Government scheme is the 
formation of a patent museam, to contain models of the 
most important inventions and specimens of new products 
and manufactures. It is further intended, at some future 
time, to form a duplicate library to the one in the building 
in Chancery-lane, and also to form a gallery of portraits of 
eminent men who have shared in swelling the patent lists. 
Thus under the term Patent Museum are really included 
three most important undertakings—the collection of models, 
the library, and the portrait gallery, each of them of con 
siderable interest in itself, but when placed under one roof 
and capable of being studied simultaneously, more interest- 
ing still, On the present occasion we shall do nothing 





more than offer a few remarks on the general arrangements | 


of the Kensington scheme taken 
the subject of that portion of it under the able direction of 
Mr. Woodcroft to be specially dealt with, as being of most 
interest to our readers, and worthy of a minute and careful 
examination. 

The building devoted to the purposes of this almost 
universal collection has been already fully described in 
THE ENGINEER, and we need only add that, owing to the 
material composing it being metal, and the workmanship a 
little “sloppy,” it -—has compelled the formation of an 


as to keep out as far as possible both the heat and the rain. 
That the temperature towards the middle of the day is 
even now inconveniently high, there can be no doubt ; and 
it is not improbable that a covering of canvas or some other 
material may yet have to be laid daring the hot weather 
on the outside of the roof. The building being completed, 
however, any regret that it was not differently constructed 
is useless, aud we must now take it as we find it, and keep 
ourselves as cool as we are able. 

Two galleries in brickwork, for the Sheepshank’s collec- 
tion, have been lately added to the museum, as also a 
refreshment room, which Jatter is entered from the Crom- 
well-road. ‘The buildings for Mr. Sheepshanks’ pictures 
communicate with the gallery of the museum, and appear 
to be well arranged and lighted, though why each gallery 
has been made into two rooms instead of leaving them 
entire, and of the whole length of the structure, we cannot 
tell. The floors are formed of ornamental tiles, and, as far 
as we could judge when we last visited the building, they 
will be very effective. 

‘The museum includes several distinct collections, brought 
together with no small tact by Mr. Cole, who has suc- 
ceeded in collecting enough to ensure public attention ; and 
when once this is obtained, and the disinclination to travel so 
far as Kensington overcome, we doubt not it will be a fash- 
ionabie resort. ‘The collection now comprises—the Archi- 
tectural Museum from Cannon-row, Westminster; the Pa- 
tent Museum, the Marlborough House Collection; the re- 
sidue of the Exhibition of 1851, to be called the Trade 
Museum; the beginning of a sculpture gallery, and the 


as a whole, leaving | 





We are not particularly disposed to find fault, although 
we could point to some important defects in the general 
arrangement of the Museum building, such as separating 
the various parts of it by partitions carried up to the roof 
instead of making a light and low railing mark the divi- 
sions, which would have answered every purpose, and 
not obstructed the tout ensemble. What harm would 
it have done if, at the end of a long row of architec- 
tural ornaments, for instance, a statue had been seen in the 
distance; or would it have marred the effect of a row of 
educational models if at the end had been seen one of those 
in the Patent Museum? We think not; indeed we believe 
the pleasing effect of each department would have been im- 
measurably increased by the entire building being seen at 
one view. . As it is, however, we accept it as a propitious 
start, being satisfied to take the building and its contents as 
they are. We have no hesitation in saying that visitors 
to Kensington will find there not only much to admire, 
but also to amuse and instruct them. 


THE “ DIP” AND THE “ DAVY.” 


CoLLIERY accidents appear at one time to be as numerous, 
and to follow cach other in as rapid succession, as railway 
accidents do at another. Before we have well got over the 
effects which the account of the late Lundhill explosion 
could not fail to produce, we are startled by another one, 
which occurred at the Tyr Nicholas Pit, at Abertillery, 
Monmouthshire, and by which twelve more lives have been 
sacrificed, It is unnecessary for us to enter into the par- 
ticular circumstances attending cither of these, sad catas- 
trophes—the immediate causes of explosions are nearly al- 
ways involved in much obscurity ; and with whatever care 
the investigations may be conducted, they seldom lead us to 
anything which ordinary common sense and a little fore- 
sight would not have enabled us to arrive at before., The 
evidence adduced at. coroners’. inquests, it. is true, may 
sometimes justify us in pounciug upon some unfortunate 
butty, who has, perhaps, through want of sufficient caution, 
been the means, once in his eareer, of destroying life and 
property to a terrible extent, and he is punished or simply 
discharged; but what then ? the system under which he 
worked is continued and persevered in by his successor, A 
few months or years, as the ease may be, clapse, during 
which no explosion occurs, and which would, in all pro- 
bability, have passed free from accidents just the same if 
butty Number 1 had been retained. The fact is, his fault 
was not habitual carelessness, but a merely accidental omis- 
sion, Which, in ninety-nine cases out of a hundred, would 
produce no injurious result. We are all of us too apt to 
forget that “use is second nature,” and that a miner 


; sa . as | descends into his pit with very different feelings to those 
ordinary lath and plaster ceiling ander the iron roofing, so | 


experienced by persons unaccustomed to visit such dreary 
workshops as coal-mines. down, down he goes, fathom 
after fathom, along the dark, hot and wet pipe, which 
leads to the gallery, at the end of which he is to get his 
coal. ‘This gallery is sometimes not more than a few feet 
high—in which it is impossible to stand upright, and long 
enough to make a stranger travelling it icel as if he 
should never again become straight. A crooked back, 
a slimy footing, water dropping from over head, and 
perspiration pouring away in streams, are a few only of 
the horrors of the “middle passage” between the pit’s mouth 
and the miner's daily habitation. All this, however, the 
miner cares not for, he is habituated to it, he regards 
darkness as light, wet as dryness, excessive heat as a 
pleasant temperature, and, we verily believe, a crouched 
position as an unobjectionable one, In short, he goes to 
his work without fear, without thought, without bope, and 
without knowledge. There is, however, one thing which 
he never forgets, and upon which he lavishes much of the 


| little care which he takes of anything, and that one thing 


Educational Museum, which is a most interesting collec- | 


tion. ‘There are also two other divisions: first, a model 
room, containing, in an incomplete state, a model of the 
Kensington Estate, as also Wren’s original model of Saint 
Paul's, lent by the Dean for three years, on the condition 
that it should be put in perfect order, which, by the bye, 
will entail no small amount both of time and money ; and, 
secondly, a room of cabinet work, containing some beantiful 
specimens of ancient furniture, brought, we believe, from 
Marlborough House. To all these collections must be 
added the various schools under Mr. Cole’s direction, 
which form separate buildings, but are connected by a 
gallery with the new museum. t 
houses which were already erected on the estate at the 
time it was purchased by the commissioners, but which 
have been newly fitted up and adapted to their various 
purposes, and answer very well for a beginning, until other 
buildings are erected. ‘The class-rooms for the study of 
drawing from casts or models appear very complete, and 
are well arranged and lighted. ‘The classes are separately 
arranged for both male and female students, and include 
those for the study of ornamental and figure drawing, oil 
painting, water-colour drawing, flower painting, wood 
engraving and modelling, and, we believe, also for artificial 
and wax flower making—the general object being to pre- 
pare young persons for teaching the several branches. ‘The 
specimens of drawing, &c., at present to be seen, are most 
creditable examples of what can be effected in a short time 
under able tuition; and there can be no question that the 
instruction of persons disposed to become teachers of the 
various branches of the fine arts, as they may be called, is 
a most legitimate work for Government to undertake, and 
as far as we can judge from the arrangements made and 
making, one likely to be most completely and efficiently 
carried oat under Mr. Cole’s direction at Kensington. 


These schools consist of | 


is his “dip.” Thirty to fifty to the pound is the size most 
approved, being about equal to two dirty little Christmas 
candles stuck together. Of these it is said the miner burns 
about six a day, which, if ox tallow rules at anything like the 
price of the abominable compound constituting household 
“ dips,” will cost him about one penny per day. Now this 
amount he is content to pay, and to consider it part and par- 
cel of his working expenses, like the price of his sou-wester 
or his boots, rather than give up the ancient privilege of 
finding his own tallow, and use the “ Dayy” supplied by 
his master and filled with his master’s oil. But then there 
is a reason for this, or the miner thinks there is, which is 
all the same, namely, that * Davy,” with all its good in- 
tentions, fails te give a lightzequal to its rival—the fifty- 
to-the-pound dip. We all of us know what a miserable 
apology for a light a little screw of cotton dipped in bad 
oil gives ; and when we cover the flame, such as it is, with 
wire gauze having 754 apertures to the square inch, and 
a proportionate number of wires to form them, and 
moreover burn the lamp in bad air, we can form some idea 
of the cheerfulness of an ordinary “ Davy.” But let us go 
a little further, and conceive ourselves attempting to read 
or write by such a light, even when we could. place 
it fairly under our noses, and then Ict us imagine our- 
selves endeavouring to work in a large room filled 
with outer darkness, our work necessitating ovr mov- 
ing about; then, notwithstanding all our philosophy, we 
should probably, like the poor miner, prefer an ox-tallow 
taper to anything else. ‘There may also be something in 
the very fact of the flame being visible, which has a kind- 
lier appearance than one cnclosed or almost invisible, in 
the same way that an open fire in an old-fashioned tire- 
place is preferable to any thrice-patented portable hot-air 
stove. ‘There are yet other reasons, which we cannot now 
stop to discuss, which endear the dip to the miner, such as 
the facilities it presents for lighting his pipe or blasting his 
coal, 

As all of us must agree that the use of candles in work- 
ing coal mines is dangerous in the extreme, and also, as we 
have seen, that there ave really some valid objections to 
the use of the common lamp, it behoves those who are 
interested in the miner’s lot to look about them, for the 
purpose of discovering what has been done towards 
remedying the defects of the lamp; and we may here 
refer with some satisfaction to the Patent Indices, which 
prove that not a little pains have been bestowed wpon the 
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subject from the t 
in the Harrington Mill Pit by Dr. Clanny, in 1815, down 
to the present time; there being upwards of a dozen inven- 
tions patented in England alone. George Stephenson, Sir 
Humphrey Davy, Glover and Cail, T. R. Hall, and lately 
M. Dubrulle and M. Mozard, besides several others, have 
tried their hands at lamp making, cach one succeeding 
in overcoming the defects he sought to remedy, and which 
were generally acknowledged at the time. Some of the 
improvements relate to increasing the light, by adopting 
several wicks instead of a single one, or by using a flat or 
an Argand wick; others relate to surrounding the flame 
with glass instead of the wire gauze, the latter being placed 
above the level of the flame, where it docs not obstruct 
the light; others, < , include an arrangement 
of two glass cylinders, one within the other, so that in the 
event of the outer one being accidentally broken the light 
shall not become exposed; others relate todevices for prevent- 
ing the cover or covers being removed without at the same 
Without the use of a par- 
indeed, it would 











time extinguishing the light, or 
ticular key tor wnloc such covering. 
seem that everything has been proposed and actually ecar- 
ried out which can possibly be required, and yet whenever 
we find lamps used they appear to be without any of these 
additional means of safety and increased convenience, In 
the explosion at Abertillery, before alluded to, we find that 








one man was discovered with his lamp lying near him, the 
top being separated from the bottom, and hence it is fairly 
presumed he had been using the naked light. He had, 
probably, been “ trying for gas,” that is, secing if there was 
gas enough round him to explode if intentionally ignited. 
It really seems almost incredible that such a means of test- 
ing the condition of amine should be allowed. It is, in fact, 
the deliberate destruction of one man in order to save perhaps 
which might be a justifiable alter- 
ther one; as, however, there is ano- 


three or fom 
native if there were no o 
ther, it is simply manslaughter on the part of the manager 


pe rsons, 


of the mine or its proprictors. 

We therefore entreat colliery own 
whom the fearful responsibility of managing collicries de- 
pends, to make themselves acquainted with the construe 
tion of all safety lamps which 
test by careful trials whether there is really anything else 
required to render them more efficient or secure; and if they 
find this to be the case, we can confidently promise them 
that there are many of our readers able to remedy any 
defect if it be only clearly stated to them. 
know the ills to which safi ty lamps are heirs, and we 
will guarantce such an improvement in the breed thatshall 
render the first cos ndgualitics to resist wear and 
tear, satisfactory toall. In order to assist them in the inquiry 
we have suggested, we here give the numbers of the patents 
bearing upon this important subject, the specifications of 
which being printed, the expenditure of a few shillings and 
a few hours will place them in possession of much valuable 
infermation. There are three old patents, one taken out in 
1827, and two in 1849, deseriptions of which will be found 
in “ Newton's London Journal,” second series, vol. iv., 
23, and conjoined series, vol. xxxv., pages 92 and 177. The 
first of these inventions was by Thomas Bonner, and con- 
sisted in the employment of several wicks for increasing the 
light, and for extinguishing it when the gauze funnel was 
removed, ‘The second was by IL. HH. Parish, and consisted 
in adapting a glass cylinder to the lamp, covered with 
gauze; and the third was by Benjamin Biram, for a me- 
tallic reflector at one side of the light and a tale face at the 
other. There were three patents taken out in 1852, the 
numbers being 262, 541, and 1,009; two in 1853, numbers 
458 and 1,851; two in 1854, numbers 1,505 and 2,003; one 
in 1865 by Dubrulle, number 1,850; and one in 1856 by 
Mozard, number 2,048—the two last named having been 
described and illustrated by us some time since. In addi- 
tion to these are the several lamps now commonly in use, 
with the construction of which colliery owners are of course 


‘s, as well as those on 











t, lightness, 
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familiar. 

If these gentlemen are veally in earnest, there is, there- 
fore, no difficulty in getting information of what has been 
done; and il desired, the Newcastle Colliery 
Owners’ Association can repeat the enticing offer they held 
out some years ago, for the best design for a tuyular boiler 
to consume its own smoke, merely altering the requisition 
to one for the cheapest, the lightest, and the best miner's 
lamp; and if they succeed, as in the former case, in getting 
fifty or tive hundred—we forget which—designs, from which 
to choose, without ever paying the promised premium, we 
do not see how they can well complain. In this instance 
it would be as well, perhaps, to leave out the promise of 
as there would be no chance of any faith 
moreover, the love of doing good 


more is 








the premi 


being placed in it; 














and assisting the poor miner in his arduous toil world be 
sufficient inducement to ir readers to present the 
association with their id all charge, and wi-hout 
subjecting themselves to the vexation of spirit consequent 


upon Vall expcclancy, 


THER ENFIELD RIFLE FACTORY. 





WE have no doubt that our Birmingham friends will expect 








us to say something about the late discussion which took 
place in the House of Commons —and of which we give an 
abstract in another column—as to iether the Enfield 
Factory is or is not a competitive establishment. Now, for 


our own part, w furthing whether it is 
or is not, us we dé 
petitive charact 
manufacturing x 
gunpowder, biscuits, shi 
or thousands of things 
old-fashioned, and sometim 
the Government doing one 

it can be clearly shown that an 
manufacturing them under its own officiels in preference to 
employing private establishments. If an advantage does 
result from it, neither we, the gun nor any other manu- 


bject to it on the ground of its com- 
do not object to the Government 
more than we do to its making 
8, cannon, or any of the hundreds 
it does make, and that in its good 

worst way. We object to 
and all of these th . unless 
advantage results from 











facturers should complain, as it is quite clear that the duty | 


of the Government is to obtain the best article at the lowest 
price consistent with an adequately speedy supply when 


ime when the first safety lamp was tried | required. 


cases it would be desirable for any Government to rely 
wholly upon exterior aid for the supply of its military and 
naval stores, but we cannot help believing that nine-tenths 


| of the things required would be as well, if not much better 


Let them | 


page | 








supplied by private establishments than they are by public 
ones, only, however, upon this condition, namely, that the 
Government dealt with others as they deal with their own 
hands, by allowing them a liberal price for what they do, 
and giving private establishments, known honestly to fulfil 
their contracts, such an amount of work as should render it 
worth while to devise and construct manufacturing machi- 
nery for turning out the work at the cheapest rate. Has 
the’ Government ever done this—and has the endeavour 
been found to fail? Has it given a fair order, with 
guarantee of continuance, at a fair price, toa fair dealing 
firm, and been in the end tricked? If this can be proved 
to have been the case, then even in rithe-making it is better 
that it should take it in its own hands, and at least make 
vood things, if a little expensive. 

The gun-makers of Birmingham of course know better 
what they can now do and what they could do than any one 
else, and we must presume that they are ready to prove 
their ability successfully to compete with the Government 
establishments if fairly treated with; but they argue on 
the weakest possible gronnd when they talk of the Govern- 
ment competing system as affecting them simply as gun- 
makers, [f the ship-builders, anchor-smiths, and men of 
all other trades were to make the same clamour as the 
Birmingham gun-makers, the manufacturing population 
would be in an uproar. Unfortunately the establishment 





It may reasonably be doubted whether in many | This case is no doubt an individual if not exceptionary one, 


but the question may fairly be asked, How many similar 
cases are there in the United Kingdom where the traction 
engine and endless railway can be successfully brought into 
competition with the common railway and locomotive ? 

A more interesting question than the above has not been 


| raised since railways were first projected, or one which has 


of a Government rifle factory is a fait accompli, and we | 


fear itis now too late for them to commence reform in the 
system of competitive manufactures on the part of the 
State, specially as related to their own trade. All they 


given rise to more animated controversy and discussion in 
the mechanical world than it is likely todo. The reason 
of this is plain: for, hitherto, the railway and locomotive 
have only had to compete with horses ; but now the traction 
engine, from experiments made, holds out the prospects of 
goods being conveyed on a common road at little more than 
half the expense at which they can be conveyed along the 
same road by horses, while the advocates of the system 
affirm that the work can be done at even much less than 
this. On the other hand, if we can believe the opponents 
of the endless railway, the result of this competition will 
be permanent ways much under their present cost ; so that 
it is difficult to determine what the end may be. One 
thing, however, is plain—that both systems will continue 
to occupy their respective places in the field, each 
triumphing in its own peculiar sphere; aud that steam 
is about to beat horses out of the field altogether for slow 
and heavy work. 

It is the opinion of many that agricultural produce, 
coals, lime, stone, bricks, sand, gravel, iron, and such 
like heavy goods, in large quantities, can be conveyed to 
railway stations, markets, and shipping ports cheaper by 
traction engines than by horses, in the vast majority of cases. 
In many cases, again, if not the majority, the carting upon 
farms, as the carting home of produce in harvest, and carting 
out manure in seed time, can be done cheaper by traction 












| engines than by horses, especially where the land is cul- 


can do is to join in the public ery for the taxes being ap- | 


plied to the purchase of the best things in the cheapest 
market, whether it be for guns, hats, feathers, or steam- 
engines. 

Our advice to them is simply this, not to stop even at the 
Enfield rifle, but to form amongst themselves an associa- 


have as yet been devised, and | tion, earnestly endeavouring to bring into use every im- 
|} provement 


made in their trade, and then try to as- 
certain at what cost such improvements can be carried 
out, and what number of guns or parts of guns must 
be made in order to warrant new machinery being em- 
ployed. The Birmingham gun-makers may help themselves 
if they will, by all agrecing to adopt improved forms of 
parts of guns, and giving those engaged in manufactaring 
them the chance of supplying them cheaply. i 
the gun-makers of Birmingham may encourage cach other, 
as we would have the Government encourage those who 
turn out the finished article. They may rest satisfied that, 
however perfect the Enfield factory may be, it will not in 
the face of public opinion be allowed to continue the manu- 
facture of small arms if. it can be proved that the article 
they supply can be furnished to the country better at the 
same price, or cheaper of the same quality. If rifle manu- 
facturing should eventually be given up by the Government 
it will not be its first abandonment of a trade foand not 
to pay. 


STEAM LOCOMOTION ON COMMON ROADS, 


Tat the Endless Railway Company have at length 
solved the proposition of steam lecomotion on common 
roads may be safely granted; but no sooner is this 
done, than the practical question arises, To what extent 
can the traction engine be made to supersede horses, 
now employed in the conveyance of goods in general, 
as in agriculture, manufactures, and commerce? No 
doubt this is one of those questions which must be left 
for experiment to solve. That it is by far of too much 
importance to be otherwise disposed of will be granted ; 
but until it is fairly settled at the bar of expericnee, the 
many weighty considerations involved form a legitimate 
subject of inquiry, especially at the present moment, when 
the merits of the great mechanical principle at issue are 
before the Royal Agricultural Society, and influentia! 
engineers employed by foreign governments, railway com- 
panies, coal mining companics, and others, to investigate 
the various experiments now being made with locomotives 
of this class. What renders these considerations the 
more worthy of discussion is the fact that many still look 
upon the utility of the endless railway as a problematical 
question—the wheel furnished with its endless railway 
being considered by them fallacious in principle, and its 
working unpromising as to profit, in competition with 
a permanent way. 

The objection, so far as the endless railway and wheel is 


concerned, may safely be left in the hands of Practice, | 


as the only question now remaining for solution is that 
of expense—a question which time will soon solve, there 
being several traction engines daily in the field, while 
others of a different construction are nearly ready to 
Other endless 
appear- 


exhibit the merits of the endless railway. 


railways are proposed; but until they make their 
ance in the fticld, or the inventions are specified, it would 
be imprudent to discuss their comparative merits. 

The question of the endless railway versus the permanent 
ine rersus the common locomotive and 








way, or traction en 
vailway, is now a subject ripe for discussion—one of our 





leading engineers having reported that a certain kind of 
roods can be more economically conveyed by the former 
than by the latter in a certain locality. 
in both cases his employers have every confidence, feeling 
assured thut he has made a safe allowance for the tear and 
wear upon the endless railway in his calculation of 
working expenses. The facts are simply these: several 
companies and individuals possessed of capital are now 
delivering a large tonnage of heavy goods daily at a great 
expense for cartage by horses, the expense consuming a 
large per centage of their profits. To obviate the expense 
of horses the question arose as to whether it would be 
more advisable to construct a railroad, or to employ 
traction engines; and after maturely investigating both 
propositions, it has been decided in favour of the latter. 


In this way | 


tivated by steam, provided estates and farms are properly 
subdivided, and homesteads situated so as to allow the 
engines to get their proper loads, enabling them thus to 


tS en 
| work economically. 





Of his judgment | 


| 





Those chiefly interested in the subject are landowners 
and their tenants employed in agriculture, landowners and 
tenants of coal mines, stone quarries, brick fields, &e. Ke. ; 
and next to them may be classed, as a body, consumers of 
every kind, those interested in cheaper building materials, 
&e. &c. The traction engine may possibly effect a great re- 
duction in their annual expenditure, giving at the same 
time an increased amount of employment in the manufac- 








ture of engines. 
PENAL SERVITUDE.—GUIANA, 


Ovn colonial empire is obviously the most promising ficld 
we have for our convicts, the truth of the proposition ap- 
pearing more and more evident the more closely it is 
investigated. Dilferences of opinion may exist as to the 
details of employment, Xc., but the colomial question itself 
is beyond a doubt, for there are thousands of unfortunates 
who would do well in a colony if the proper means were 
used for enabling them to triumph, by their own merit, 
over their fallen condition, but who, when retained at home, 
remain a perpetual curse to themselves and the society in 
which they move—people who uever do well at home, be- 
cause of the influence of old vices, of old associations, and 
of old associates, sucht proving a millstone about their 
necks, too frequently sinkiug them into a premature grave. 
But remove them from their old haunts where the com- 
petition and struggle for bread in an over-crowded state of 
society is too much for them, and place them in an open 
field with a clear atmosphere and plenty within their reach, 
and it will be otherwise; for then the vast majority of 
them would rise above their former condition. Our old 
penal settiements of America, as well as those of Australia 
of the present day, furnish numerous examples of old con- 
victs occupying prominent places in society, with credit to 
themselves and the public. 

In penal servitude, as in all other kinds of servitude, the 
practical question, upon which success hinges, is to “ put 
the riht man iuto the right place.” Ail who have any ex- 
pericnce in the industrial world must acquiesce in the 
soundness of this conclusion; and in the management and 
reformation of convicts more attention is even necessary to 
be paid to its truth than in the management of those of 
more exemplary habits. There is a wide diversity of talent 
in the haman family, and convicts will be found no 
exception to the common rule. Classification of convicts, 
therefore, according to their talents, and the subdivision 
and organisation of their labour, are topics which must be 
duly attended to in any well ordered system of colonisation 





and penal servitude. 

None of cur colonics hold out greater prospects of success 
as a penal settlement than Guiana, owing to its great 
extent, the fertility of its soil, the variety and value of its 
produce, the little labour required to bring that produce to 
market—supposing the country opened up by railroads—the 
facilities for abridging manual labour by machinery, to the 
climate being weli adapted for a European constitution, to 
the case with which the labouring population acquire 
wealth, and to the increasing demand for labourers. For 
similar reasons, Honduras, and the West India islands 
generally, are also well adapted for penal settlements. 

The claims of Guiana to the best class of convicts, and to 
a certain class of anfortuuates, for whom we formerly pro- 
posed a tree passage, a class who might do well in that 
colony in growing cotton, merit the carly attention of 
the Cotton Supply Association, and all interested in this 
movement. Were a tree passage annually granted to some 
20,000 of cur half-starved population, who are daily strug- 
sling between a system of the worst kind of slavery In 
obtaining a precarious livelihood and our poor-houses and 
prisons, and were the Cotton Supply Association, with 
sub-societies in Guiana and our other West India colonies 
to organise a proper industrial system, bringing railroads, 
steam cultivation, and all the most improved mechanical 
means to their assistance, they could easily find for the 
whole of this annual supply of labourers profitable employ- 
ments, soon converting them into the proprietors of 
fiourishing cotton and sugar plantations, cotice estates, &c. 
&e. &e. This is the case with Portuguese and Chinese 
immigrants, who soon acquire capital and property, al- 
































JUNE 


35, 1857. 














though they arrive in the colony under disadvantages | 
greater than would the class of British emigrants in | 
question. 

The ease with which the labouring man acquires pro- 
perty in Guiana, scon becoming his own deserves 
special notice. In other colonies he also becomes inde- 
pendent ; but hard labour and hardships have to be 
ndured in acquiring property—more labour being requived 
to produce a crop—while crops, from the of 
climate, are not so valuable. ‘The difference is thus great ; | 
and this difference is greatly in favour of our unfortunates, 
maily of whom have ne reli 1ard work ; but 
who, nevertheless, can make a push for a short period, if 
required, when s¢ m 
harvesting of the cro] 
are encouraged not o aly 
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independence wl ich they foster in thei I S. 
As the demand for labour would i inevea ith the acqui i- | 
ition of property, | abourers bec " tors, and thus | 

ee servauts, thers > Wo 10 fear of glutting 

the labour market whilst the d mand for the produce of | 

Guiana is increasing in ae uutry and Europe generally at 














the present rate, always fi nding aready market. Both these 
dy shin Ain ave of the highest impe wrtance alike to the 
mother country and ] olony, for there would thus be 
found, i in the former ¢ , regular employment to that elass 
of emigrants entitled to a free pass for at least a century 
to come, and as many more as mi; emigrate at their own 
expense: and when British Guiana vas fully inhabited, 











British cuterpris¢ >m is ght extend its salutary luence into 
he interior of the country, as it has done, and is now doing, 
into the United States of America, for emigrants would be 
entitled to go where they found the most profitable field 


for their labour, filling up the thiuly inhabited country be- 
tween the Orinoco and 0d . razon. In the latter cas 
also, there is every appearance of the consumption of cotton, 
sugar, and other products of t his climate keeping pace with 
the suy pply. 

As we formerly stated, much 
pe rity of the colonisation of Gi 
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ing up of the country by railroads, and the bri x of 
steam and improved implements and machinery to bear 


1 re of its 





upon its agriculture and the manufacti produce 
for the British market. And the same remark is applicable 
to Honduras and our West Indian islands. The colonist must 
remember that he has to compete in the British market 
vith the slave-grown cotton of the United St of 
America, and the cotton of our East Indian empire, where 
labour is cheap, and where railroads and every improved 
mechanical means are about enter the field against 
him. Withsuch opposition it would be hopeless to start on 
the old system, however fertile Guiana may be,andabundant 
and fine in quality its produce. No part ‘of South America 
presents a more promising starting point for a system of 
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railways than the one before us, for from it lines might 
branch off throughout the whole of the extensive country 
lying between the Orinoco and Amazon, thus securing 


a wide field for commercial and agricultural enterprise, and 
extending the blessings of civilisation into regions little 
known to Europeans, or even to the Governments of Brazil 
and Venezuela, to which thx ‘y belong. In the formation of 
railways, and at all other pioneering work, free emigrants 
and convicts could reccive 
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free passage to 20,000 emigrants annually Guiana 
and our West and other colonies within thx 
tropies or degrees of latitude where cotton, sug: dsuch 
like productions are grown. Besides the reduction 
w hich gvou id take pla price of such articles, there 
would also be a reduction in the amount of poor rates, to 
say nothing of more refined and prosperous state o 
society gencrally, which of it » would do more than 
pay the passage of this numl i emigrants th« 
1ecessary outfit which they mi 1 i Then there 
would be an increased demand by Gui: r manulactared 
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crease, it w iit | be observed, has been the more important in 
dealing in articles of luxury, which depend entirely on an influx of 
foreign visitors for success. Amongst th trades utterly unknown to 
the generation of 1807 were advertising offices, of which there exist 
83; insurance offices, 128 in number; photographists, 166; and 


matrimonial agencies, of which Paris contains 4. 
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named metal, there is little to fear when the amount is propor- 
tionally small, because it is re: ~ dissolved by nitric acid,when 
alloyed with silver, and would, conse juently, be se; avated from 
the gold in the parting ation. But when the platinum in 


the amoun e than would be dissolved by means 


ope 


rv s to mor 


















































By M. HW. Saisre-Cuame Drvitie.* of the silver used in quartation, it is necessary to repeat this 
tion and the parting, until the cornet ceases to suffer any 
tHhancail : . © i s . > 
ior is still of opinion , a Ithough lable diminution of we e presence of platinum, 
process the most t ) nt of ] } ; ] , i 
| ; f ; extent of afew thousandths, is indicated with certainty, 
agro” es} 18 nos0 aD As mauuM, | by ¢t rough crystalline ap of the cupelled button, 
so Oe 26° res ' ns trom a mix When in still larger amount nsa y, flattened, or 
a the met ‘ d the oxide of | jpreoul wly spread out over the cupel, and appear as if imper- 
the metal mu ‘ Vy ‘ c & prec ution | fe, ly l. The cornets likewise pi y pale and yellowish 
is mM vhich th ’ ’ 
nee ry, which - that ‘ , instead of the pu id yellow, 
Mm 2 crucible Mate of ort ‘ I} lu 1 of t platinum er alloy in nitrie acid is 
£ 2 | = ; \ cay . >. ¢ . 
oti uer ainallbe er, i ‘ c < I , how ae | vellowish tinge, 
t roel owing to th ice of 7} un, Whi requently ass ociated 
mew with ] nd is ad ved by nitrix ; at other times 
piatinur —— - . } ‘ f at : 
‘ it appe 3 wh, When the proportion of silver Wpatipecmethyy es 
1 3 widera 1} ‘ ‘ , 
I i ' ’ con es l old is disinteg1 i. This disintegration of the cornet is to 
metal, and gives to it tlic tion of be pi nied case of an alloy containing mueh vtinum, 
of Bor neault have proved this b of pat a ina ‘ 
rb . ngault have pn . yt ldin wn gt ity of pure gold before the eupella- 
n a crucible of lime the « hae an 5 * | tion, and deductin weight from that of the cornet obtained. 
~_ i is pul in ex ad : roe 2060 the MMe, Phe « i 0 uict iridium and rhodium, cause more serious 
and 1s W it Ayre Rive OF Chron te Rice: » Which Melts | difficulties to the as yer. They ave not dissolved by any acid, 
with great d ulty, but which con us ant the unpurities, pat na, tl fore, are to be separated from gold only by dissolving 
ticularly th n an yh manganese and chro with n iydrochlorie l, and precipitating it again by 
niu t xtremely bh chromium is less Tusible ss a ae . ws 
- n € ! i num fu means of pri lp of iron, after the insoluble residue has 
than plat ae been 1 t by filuration. It does 1 pear at all certain 
; if cobal nickel ar i nuar pi rey é that ti mn recommended by Chaudet ensures a perfect 
found to possess properti dametricaly opposite to paration « se met without k f d. The presence of 
those attributed to tlie MMW GAnes Cobalt is @ | isidium and mis in L by : ( t the rface 
metal the most : cer the n Cenacious | of the buttons and of the co Mm which, when examined witha 
wni—¢ re ill suspend t ce the t } ! : 
known—a wire 1 Wilt suspend — fue WeIsnl | magnifying LSs, appe be rent open and contain a black 
that one ma { » Nickel has th > Vat ble proper. powder. sian gold coin the inetals occur as small 
ties ina rather less degree, and the auth« tonished | jaminw an wl re not | file 
if these metals find the 2 “ey cou ictures, ‘he inaccuracy to which the ults obtained in assaying gold 
esp yi : unt of the low pi nickel 18 | are liable is, in most instances, such as make the value of the 
found in t Ngush } * , : | able in it really i I'l is directly owing to 
The process propose l by M. Brunner for sparauvion of | on of sily ind. the circumstances which may 
manganese, namely, by means of s remove the 
: | errol 
} + f 
sar that lay e) tas tot > presence e nicta ! . 
fear may exi as to the presence retal, | proportion between the assay mass and the 
the sodium obtained by means of car alwaye com 
tains ce . rhe only 3 lutely pure  -_ - yadd n of silver 
sodium can be produced, uu -Lu a 1| 3. Presence of traces of gold in the lead or silver used. 
Thenat ; besides, sodium is a metal extremely porou ad -} 4. Use o ene Ry 
os” . fe 1 thi ‘ eg | oo a : | ee Ail ure acht, 
bil ha} b ul as i 3 nap mia INVarla ly scaves Cal On W ong 5. I nequal boiling in the partin , 0} el ion 
the xdiuia ted, ine preparation of a volat > metal | 6. Insutlicient w hing and ignition of the corneta. 
magnesium, moustrates this well, for it tillat i 7. Presence of platinum, iridium, or rhodium 
considerable residue remains. The u eC mm crucibles by | Inaccuracy in the opposite direction is less probable ; the cir 
Brunner in the presence of sodium, which them violently smatances which may determine it a 
1 7 . but "aah i in tl - - a “7 . cul uini¢ hich Inay Gecverinine ib are 
a Ww > a ut above ali in 3 n or il r } } ier} ! i 
at a low red heat, porte Pheestt seagate esos, a. Cupel n at tov high temperature, or disproportionate 
must necessarily mtroduce ium Into the manganese, eage ddition of lead 
by thi “ocess ueceeded i ‘causing alumi I ake u 2 » tl } } ] j 
by this aateeees h = he x : Bee Reccatsar 1. Thee tpaapecnatact ed take P b. Using for the assay buttons that have been cupelled without 
in one quarter of an hour, by fusing it in the presence of fluo- | sadition of silver 
ride 8, 80 per ceut of the silicium. c. U fimpu id 
The considerable differences whicl xist betwee he fusir "Ny 7 1 
Th considerable difference hich exist ata white in The assay ma hould be all cases constant and duly pro- 
point of M. Brunner’s manganese, which melts at a white heat, rtioned to the si of the cune furn *, partin flash &e 
and the man anese descrit d, inary he explained by Besides, Numerous experiments have shown that the amount of gold 
ENAOE ER VORNNS TDI Oo we 2 In the pre - ve OF MAL | in an alloy may be ascertamed with most certainty and unifor- 
" maps wat 1e1 is r slightly rl “e. : - 
ganite of lume, dec -_ — when it very slight Wal) | mity when the silver amounts t > twice and a halfas much as the 
—an observation made by & id, and that when the rolled button is boiled with three sue- 
3 ase Where the t a 3 ; . ) . 
i . - e whe ne ‘| cessive quantitics of id, the loss in cupellation is most nearly 
P at is whe ve W ] a ‘ “Se : . . = . . by 
, and that 1s Vv ‘ a V compensated for by the residue of silver in the cornet, so that 
tata ¢ refrac “7 3} » v P } P ° + . ° 
state , a refrac tory simple body, ‘ vi de Ul) the result obtained by weighing the cornet does not require 
of sodium is made to react on the subst rection . 
whe a it is volatile; or “ na chlor le of th “4 The acid used for parting should be free from sulphuric as 
eres and come : : ~esiigets : ° . Me 30 that tue weil as hydrochloric aci d, both of which m ay increase the resi- 
2 : are entirely or re y| : 1s pe ol 7 J ; 
chlorides are entirely or in pert re ed; this operation due of silver ; the latter may produce opposite effects according 
1 } 1 + : . whl e ’ 4 + " ' 4 ‘ . . . 
should be conducted in crucibles made alumina, Very gen to circumstances, either increa: ing the residu e of silver by pro- 
rally, the simple refractory body is { ss ina crystallised state. | quetion of chloride of silver in the cornet, or dissolving gold, and 
OS el ae _ . . tn o vre » of the : P . : tee : 
HS 138 A Ze ueral poenens 5° S ply to a great number of the | thus bringing the result too low. Fe r the first boiling the acid 
= 4 M mn and _ lic bodic 3 pains -| Should have a density of 1°20; that for the second and third 
t 18 advantageous alwys to upon the chiorides of i i+ r 4-2 
5 . ilings a d ty of 1°30. 
zirconium, aluminiun nd chron in combination witl ae idhgrapigsicey,' of 13 , _ 
ie gg igen” nee h gr tery hlori piper yt wena toMligtme- When the gold in the alloy amounts to only 750 thousandths 
chloride or oe tee double chi — - P aeahene ers and } or Jes s, once boiling in weak and strong acid is sufficient to se 
onda oa hoten y simply fusing together » two subst “es | +1 . : 
ee : — ned y * = 4 iar Hint yg together the two subs ret: } parate silver, so that the result obtained does not need correc- 
of which it is composed, keeping always the common salt in tion ; but when the gold exceeds 750 thousandths a second, 













































































alice! =e and above all things ascertainins thi lhe weet Ea” oa ‘ ; 
——— s and above all things ase ss 8 only pure | jij with strong acid is necessary. It appears that the 
chioriae Ol E foe um : ges 202d Ae 4 ~ re - - upon the | greater the amount of gold in the alloy the more does the resi- 
sodium should be made in a crucible coatec ith alumina, and! que of er become sensible in the result in the cornet, and 
. . , . . as . & ‘ " , 
heated before throwing in the mixture of the chlorides and hen » value of rich alloys is more frequently estimated too 
metallic sodium. As Wohler showed in operating for fusible | },;,) "isos < : a ‘ . ‘ 
I . : high Chu nstance, fin ld pruofs f nent y give cor- 
metals, it is better to lay over the whole a covering of chloride oi ¢ 3 5 ( eX. ‘ a ae § 
t —* 1 me . _ , > | hets we ighing 1,001 to 1,003, instead of 1,000, ‘The chief reason 
assium ¢ sodiun > pg 
ee ae e Steggptes 2s — ay . of this is that, when the alloy cupelled contains very little or 
bodiu it & porce t ul vil uel roy , . H . ¢ 
hodium attacks porcelain at a dull red heat with such energy | no copper, the loss in cupellation is much less than in the case 
that wares is always a danger of introducing silicium into metals | of an alloy containing copper, while the actual residue of silver 
1 ny , 1 ’ . . . . . t , ‘ 4 ‘ ‘ Ss ‘ 
ybti 1 this way. This so 20 or, ob rvead by Wohler | is much thesame in both case 
and th ant hor, may account in I measure for the} Apart from the results of loss, by breaking cornets or spilling 
rences in the hauls properties w 3 Fremy | pieces of the alloy, false weighing, &c., the inaccuracy that con- 
to chi mium aun those whi a the aun ad ; sists in representing the amount of gold too low, arises chiefly 
it. The author had found that chromium fused in lime in the} p01) the | of gold in cupeilation exceeding the extent to 
presence of chroinite of lime, and slight y crush dtod roy the w! serve : ‘ a ‘on for the resi 5 ef alleen The 
2 itin Of oxi . url unding th : retal, ° ry - ily soluble Im | « reumstances upon which tl 1ount of this loss depends are, 
vr . wl ha 1 uv solutlo } } } 7 
hyro¢ hlor cid, the cok iving the blue Aution OT | ¢) character of the cun the proportion and purity of the 
} 1 f eM Pp n > —_ | ] | ‘ 
protochioride of chromium of M, Teligot Mt. Bunsen observe Iver and l Ll the t erature hich the operation is 
the me thir in tne chi ium wi ih had obtained by the } ' ‘ . : 1 
> . cond ed Phe quantity of lead must be duly proportioned to 
pile The cry ls of chromium of on the contrary } » , } ; edgy A ; : 
yy re atta ms , : : ’ . ©? | the amount of in the alloy, because, with the same quantity 
were unattackabie, even in nitrohyGrochione acid, pr of lead the | of gold would be much greater in the cupellation 
chem property wiich m tute 2 m md J of a ri y tl ‘nm the « e) ion of poor alloy . 
case oi ad mn rpl i pilut di l p ; aa the neratic to maintain the 
aur ids have no : : ‘ des quit gq , BO the ] 1aay be readily absorbed by the 
rh are a num be points to ‘ ry pei iz pel and 1 rma 1 ert round th ed of t! cupel, 
pag ee nes, * ——e _ ) Reneransy this condition ! l with ere r of ge When 
contain impurities almost alw of the nature of the vessels | j), 4 1. com lautd & nf er the perfect separa- 
ved htainine ¢ 11 the } 1 } “is _— _ ’ . . mate 
C1 ploy Lin obtain neur ; and th th rtwakecs t u oppor ; on < ’ 1, j p y of k but comparative expe- 
inity oi 1 binnending to exjeriment in met the use of rimet that this } t in a ? 
ye 1 . linent 1OV his Wi thie ( 
ime cruciblea, vy h are cheap, and have the power of abstracting | nn 4 cupell = ‘tagiste oy teh the clive shoal te 
impurities from many of the metals, and, by heating platinun dded si detihinnl tl eas in cupelling 
ina 1@ int ‘i and thie rved ti it we | 4] ld alon refot hen, for the purpose of ertaining 
juite d re tina fr Fi ry plat nd thi | the amout eee im ’ ots, the metal is c iled with- 
W imply from bein leprived ¢ < cular) i? ton thus. obtained should aot 
1 shicl ~o nd absorbed int | — se 
silicium, which ai par l and absorbed into t u | be 4 ure gold cupelied, with addition 
—_— | of sil | on heavier than the gold taken, 
IY ‘ ‘ . oe leficiency 
but aiter quartation and ing the cornet shows a deficienc 
GOLD ASSAYING.t tage serge A, ea ab Te! “es ey» 
| , : , ee — | » that the surcharge in the first instance is due to lead in the 
A report on this subject has just been published by the direc- | }, n This re ie of lead ma frequent cause of the 
tors of the German mints, embodying the results of a conference | n 1 bullion being estimated too hich 
held at Vienna, and pointing cut the cours iat is to be gen | 
i l by assaye u Germany. This is essentially the | 
: | 
p lat the Fre: mint, and by the assayers ae 
ai | Tusk Sueersuaxks’ Gier.— fire-proof building erected to 
" \ P oS } H re P hee unitic t ) he i 
The report also refers to the presence of platinum, rhodium, | receiv Mr. Shee; shanks’ muniticent gift ng on the point of 
and iridium, in t ld to | yed. Withy rd t ef completion, Mr. Sheepshanks ] week h over the whole of 
an idijum, in the goid to be as d. \V evard to the fir . - > 
sbicnati ’ , ma his picture and drawings to the department of Art; and it is 
‘ iv, p understood that the pictures and drawings will be exhibited to the 
+ mptes R tends is, V. Xliv., p. 639, and ENGingeR, May 15, p. 894. } public shortly, when ‘the Musewn of Art at South Kensington will 


Bayer, Kunst und Gewerbeblatt, 1857, p. 139. 
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GREAT HANDEL FESTIVAL, 1857. 

Tus, the greatest musical congress ever assembled, owes its 
existence to the anxiety of the Sacred Harmonic Society to 
promote by their example the commemoration, in 1859, of the 
Centenary of Handel’s death in such a manner as would be 
alike worthy of the Great Master and of the widely diffused 
musical knowledge of the present day. In carrying out this 
object, it was found that the central transept of the Crystal 
Palace offered a loeale for this display far beyond any other 
existing building. The space appropriated to the orchestra alone 
occupies a clear area of 168 feet width by 90 feet depth. This 
extent exceeds the entire capacity of any other music-hall in this 
country, and has the additional advantage of great height and of 
ample means of approach, and for general arrangements. 

The orchestra, which has been constructed in a somewhat 
flattened curve, rises from the floor at a frout elevation of eight 
feet, and is from thence continued in a series of semicircular 
steps varying from ten to fifteen inches each, to a total height 
of forty-seven feet. These rises are thirty-four in number, of 
which cleven are appropriated to the band, and the remaining 
twenty-three to the chorus. 

Ample space has been given to the orchestra, the violins 
having fifteen square feet, and the double basses and violoncellos 
twenty-four square feet for each desk. The chorus are all placed 
on raised benches, each individual having twenty-one inches in 
width by thirty inches in depth. When it is remembered that 
the usual allowance in churches is only sixteen inches for each 
person, it will be seen that the convenience of the performers 
has been well attended to, 

The balance and disposition of the instrumentalists has re- 
ceived much attention from Mr. Costa. The band consists of 
seventy-six first violins, seventy-four second violins, fifty violas, 
fifty violoncellos, fifty double basses, eight flutes, eight oboes, 
eight clarionets, eight bassoons, twelve horns, six trumpets, six 
cornets, three ophicieides, eight serpents, nine trombones, two 
pair of kettle drums, one large long drum, six side drums; 385 
performers in all, who are arranged at 202 desks, The chorus, 
originally intended to consist of 2,000 voices, slightly exceeds 
that number. The orchestra, therefore, is, as near as possible, 
2,500. 

Every seat and stand throughout the orchestra has its appro- 
priate number; and a staff of thirty-eight superintendents, 
having from fifty to one hundred performers under their imme- 
diate supervision, will identify and record the attendance of each 
individual day by day. 

In the arrangement of the instruments in the orchestra great 
care has been taken to give all of each class of instrument a 
connecting link with each other, The accompanying instru- 
ments comprise thirty-six violins, twelve violas, twelve violon 
cellos, and twelve double basses, with the usual wind band. 

A considerable portion of the vepieni wind is arranged in two 
of the avenues which separate the division of the chorus. 

In the centre, between the organ and the band, the large drum 
made by Mr. Distin for the Festival will be a conspicuous object. 
It is between six and seven feet in diameter, and, when gently 
struck, produces a tone resembling the booming of a deep pedal 
pipe. 

The chorus comprises about 1,000 metropolitan amatetirs, 200 
professional chorus, and nearly 850 choristers carefully selected 
and rehearsed from the great provincial choral societies and the 
cathedral choirs, These latter will arrive in London on the 
afternoon of Friday the 12th of June, and the final choral re- 
hearsal will be hed in Exeter Hall at half past six o'clock the 
same evening, With the exception of a very few seats reserved 
for distinguished visitors, the entire area, gallery, and platform 
will on that occasion be oceupied by the chorus, who will be 
arranged in double choir. “ Isracl in Egypt” will probably be 
the principal feature of this rehearsal, and it is expected that 
the 2,000 voices thus assembled will produce an effect far beyond 
anything ever before witnessed. 

The preparations are gradually, but rapidly, progressing to- 
wards completion, and thus far every arrangement has been 
most satisfactorily carried out for the Festival. The month of 
June, 1857, will be a memorable era in the annals of music, and 
never yet was such magnificent homage paid to any composer, 
as this, to the genius of Handel, The rehearsals have had the 
desired eifect of making the chorus accustomed to the baton of 
Mr. Costa, and the eare and attention which the ladies and gen- 
tlemen have given to them, inspire perfect confidence that the 
Oratorios will be given with such sublime and magnificent effect 
that all who hear will acknowledge the power, the grandeur of 
these compositions of Handel, 

The interest which this meeting has raised in musical circles 
is daily increasing ; doubts and fears which might have existed 
in avy quarter as to its result have all subsided, and one general 
expectation of deriving the highest musical treat that ever was 
enjoyed is the feeling which now exists. 

In order to record more fully the notabilities of “he Festival, 
a large number of the provincial press have signified their de- 
sire to send special musical reporters, and nearly 300 seats will 
be reserved for the gentlemen who will attend for this purpose. 
Musical criticism will, therefore, assume a magnitude equal to 
the occasion. 

In order to accommodate parties visiting London at the time 
of the Handel Festival, the principal railway companies have 
agreed to issue return tickets available for that week at reduced 
fares, Many persons who would otherwise have been excluded 
from attending the festival will thus be enabled to attend ata 
moderate expense. ‘To musical amateurs the festival week will 
present several attractions; the Benevolent Choir Fund will 
have a grand choral service at Westminster Abbey, and, in con- 
nection with the Madrigal Society, have their annual dinner at 
Freemasons’ Hall. After dinner, madrigals, &c , will be sung by 
about 200 voices 

The Sacred Harmonie Society have also arranged to have a 
performance of Mr. Costa's oratorio, Eli, at Exeter Hall, on the 
evening of Wednesday, the 17th of June, to which it is intended 
to invite all who attend from the country to take part in the 
festival. 

The tickets have already been taken to a very considerable 
extent. Among those who have secured stalls will be found the 
names of the principal nobility. As the festival will be honoured 
by the presence of her Majesty, Prince Albert, aud other mem- 
bers of the royal family, and the Prince of Prussia and other 
distinguished foreigners, a resnit as beneficial in a pecuniary as 
in a musical point of view may reasonably be anticipated. 


Goop News ror Exeiveers.—The field for the civil engineer in 
this country (America) is considerably enlarging. Our numerous 
railroads are not a tithe of those which will eventually be constructed, 
as will appear if we compare our maps with those of old countries like 
England. The demand for new and more permanent bridges will con- 
tinue toincrease. All our large towns will require supplies of pure water. 
Most of our rivers need the improvements in their navigation which 
engineering can give. The increasing value of land near large cities 
will repay skilful and extensive drainage of swamps. &c.—American 
Railway Times. 





INTERESTING TO SPINNERS. 
(From the Natchez Courier) 


Axsout a fortnight since Mr. J. P. Parham was in our city, and 
addressed a highly interested audience on the subject of a great 


improvement, patented by Mr. Geo. G, Henry, of Mobile, in con- 


version of seed cotton into yarns. Of this improvement Mr. 
Henry says :—His patent is for “an improvement in the manu- 
facture of yarns’’—that it is effected by “a new combination of 
machinery,” and its use is designed expressly for cotton planters, 
and not cotton manufactures—that he brings, in a word, the 
spinning machinery of the cotton factory to the seed cotton on 
the plantation—that by a very simple arrangement of the gin, 
he causes it to act in co-operation with that machinery, and thus 
forms his new combination : he totally excludes the cotton screws 
of this country, and the devil or picker of the cotton factory. 
His improvement in the manufacture of yarns is the resuit of a 
compound of many improvements; and the grand finale is a 
stronger and better yarn, and a largely increased income to the 
planter. Why it isa better yarn wiil be apparent when we 
describe the peculiar characteristics of the cotton fibre. When 
viewed through a powerful achromatic microscope, we will see 
there are from 800 to 800 corckscrew twists in a section of an 
inch; that the edges of this tubular filament is serrated with a 
bearded hook, more powerful in proportion to the size of the 
fibre than is the thorny hook on the stem of the briar, and 
that it twists itself into the form of a figure 8. This is its 
microscopical description. Now this fibre, in the present pro- 
cess from the seed to the twist into yarn, is first thrown from 
our gins, by the brush wheel, into the lint room ; thence it is 
packed into bales; taken then to the factories, the bale is 
opened, and now, to regain its position as it went from the brush 
wheel at the plantation it must be passed through various 
machines to open and disentangle it, aud throw out the motes 
and leaf, in order that, when it is put to the cards, the matted 
and tangled fibre shall not pull the card-clothing off or its teeth 
out. This machine, the card, is a very costly and important 
one of the spinning series. By it the filament is straightened, 
and it then passes on to the drawing and doubling, elongating 
and twisting processes. Hence this opening and beating process 
is indispensable to the present method of manufacturing yarns. 
Herein, then, is Mr. Henry’s improvement. Taking the fila— 
ments as they come from the seed, where they must be already 
parallel, his gin brush passes the cotton to a wire gauze or 
squirrel cage cylinder arranged in his gin stand, and this, with a 
little roller above, passes the cotton on to some rollers on the 
outside, spread into a sheet. This sheet is caused to wind 
around a cylinder, and forms the lap, or lamina, of the factory, 
This Jamina is taken to the card, or if need be, is run through a 
spreader with one or two beaters. This machine gives a lamina 


also, which is taken to the card. Any planter is well aware if 


his gin has very fine teeth, and the feed to it is so light as only 
to yield 700 pounds a day, what the appearance of this lamina 
must be now attached to his card, which has just come from the 
seed through a superior gin, and a brush of good diameter and 
speed. If he will walk or ride, if even 100 miles distant, to a 
factory, and see the lamina at a card there, observe its stringy 
look, its crooked and unequalised appearance, he will at once be 
aware of the enormous difference between the straightened, 
paralleled, and carded appearance of his, in contrast with the 
other. It is then obvious that a machine, so beautifully designed 
and so delicate in its duties as the card, will straighten the lint 
just from the gin far more perfectly and with less resistance or 
exertion of power than it will that which has passed through 
the machine above referred to, and which Mr. Henry’s improve- 
ment excludes. In relation to the machinery and contrivances 
thus excluded, we need say nothing of the lint-room or the 
cotton press. Each planter will see at once the gain 
derived from a disuse of these. They are required for 
purposes of distant and expensive transportation, and seem 
especially adapted to create expense to the planter, and 
waste and damage to the material. We turn to the factory, 
where the work of the previous pressing, compressing, 
and bailing has to be undone. To accomplish this the devil or 
picker is employed—a machine which, however necessary to the 
factory, seems to be peculiarly injurious. For instance, it re- 
volves 1,600 times in a minute, and in pulling or beating the 
cotton to open it, it must necessarily break up and destroy much 
of the fibre ; next, the dust it throws out, and which falls into 
its journals, is very dangerous, and often the occasion of setting 
fire to the looms and factories in which it is placed. It has also 
to be attended by necessary operatives, and its velocity and work 
require great power to give it motion. It not merely wastes 
much lint itself, but is the cause of much of the waste which 
falls at the other machines, or flies off and is swept away, while 
in it much of the broken and shortened fibre which enters into 
the ordinary factory yarns occur. Such is the nature and de- 
structive character of this machine, which, with the cotton press, 
Mr. Henry entirely excludes from his new combination, Next 
to the devil or picker, are the spreader and beaters of the factory. 
Their purpose is a double one—first, to blow and beat open the 
cotton more effectually than the devil has done, preparatory to 
carding ; and also to blow out the impurities which have eluded 
the gin on the plantation and the devil in the factory. From 
three to five beaters are in use generally in factories. These 
beaters are made to revolve at great speed—-say 2,200 times in 
a minute—and of course are eminently destructive of the fibre, 
in the proportion in which they are used. Reflecting a moment 
on the operativns of Mr. Henry’s gin and lap—that instead of its 
yielding 2,000 pounds of lint cotton a day, as is required of our 
gins, 700 pounds is all he allows it to produce for a 500 bale 
planter—it is very apparent that this gin will cast from it a far 
greater portion of motes and leaf than the 2,000 pound gin does. 
As the lint is taken by his brush in minute particles compara- 
tively from the gin, the lightness and thinness of the fleece 
naturally permits the motes and leaf, by their greater specific 
gravity, to fall out; and his gin being designed the more espe- 
cially to cleanse the fibre than is directly required of the common 
gin, one of the duties of the spreader and beaters is entirely 
anticipated by his process, namely, that of blowing open the 
cotton, and very much also of its remaining duty, that of throw- 
ing out the motes and leaf. For the lower number of yarns, of 
which the great bulk of the consumption of cotton is composed 
—if the gin acts in conformity with its proper function, which it 
will do if allowed—the use of the beaters will be as completely 
superseded as is that of the devil and picker, Many thoughts 
crowd upon us in relation to this matter, which we have neither 
time nor space to enlarge upon to-day. The subject is certainly 
one of deep interest, not merely to the practical planter, but to 
the political economist, and demands the careful attention of 
each class. The gin house is in its nature a part of a cotton 
factory. Why the necessity of two sets of buildings, of two 
motive powers—the one on the plantation, and the other in 
Lowell or Manchester—and for the expense of which the planter 
in reality is made to suffer / 


THE NEW BRIDGE OVER THE. KENTUCKY RIVER ON 
THE LINE OF THE LOUISVILLE AND LEXINGTON 
RAILWAY. 

THE following is an extract from a letter by Mr. Julius W. 

Adams on the construction of the Frankfort bridge over the Ken- 

tucky river. Mr. Adams designed the bridge and directed its 

| construction. It was built on the line of the old bridge without 
interrupting the ordinary business of the railroad :— 

The railroad between Louisville and Lexington crosses the 
Kentucky river at Frankfort, and heretofore on a wire sus- 
| pension bridge, built in 1850, of two spans of about 200 and 300 
feet respectively, The masonry of the towers of the suspension 
bridge had become shaken and badly fractured by the vibratory 
action of the cables, and notwithstanding every effort to preserve 
it in repair, it had long been considered unsafe for heavy engines 
to cross, and the railroad company had been at the expense of 
keeping a light engine merely to pass the trains over the bridge, 
and latterly passengers had been required to pass on foot, The 
platform of the bridge was stiffened by a lattice truss on each 
side, with space between for a railroad track in the centre and 
an ordinary travel way on either side, which arrangement was 
preferred in the new bridge. 

The grade line was about fifty feet above the line of summer 
water, which had a depth of some twenty feet and was navigable 
by steamboats of 300 tons, 

The difficulty consisted in founding the new piers in this depth 
of water on an irregular rock bottom, and raising the bridge to 
the same level of grade as the existing bridge, on the same site, 
without impeding the navigation of the river or the traffic of the 
railroad, ‘Tris was successfully accomplished. 

The depth of water and the character of the bottom rendering 
the use of coffer dams very expensive, a different method was 
adopted, with, as far as we can judge, a happy result. The site 
of the deep water pier was levelled by filling up the depressions 
in the bottom with smail stone upon which a crib of heavy oak 
timber fifty feet long wassunk, This crib was filled with broken 
stone. A caisson with a heavy timber floor, bolted in two 
thicknesses, was built and launched, within which three or four 
courses of masonry was laid, floated over the site of the pier and 
sunk in its place; the dimensions of the floor of the caisson 
being such as to allow it to rest on the broken stone filling 
within the framing of the crib. 

The sides of the caisson, not being needed elsewhere, were 
merely sawn off to the level of extreme low water. The total 
height of this pier was sixty-five feet, and built of magnesian 
limestone in regular courses of cut masonry. 

Two new piers were built, dividing the whole length of the 
bridge into three spans—two of a clear opening of 163 feet each, 
and one of 120 feet. 

The platform of the old suspension bridge was supported at 
intervals of three feet from the cables of wire rope, bolted to the 
ends of the floor beams, which were six inches by nine inches in 
depth. 

In raising the superstructure of the new bridge, stirrups were 
secured to the floor beams at intervals in the length of the 
bridge, and in the plane of the chords, through which were 
passed the lower chord timbers in contact with the under side 
of the floor beams — the extreme flexibility of the platform 
during the passage of trains rendering great care necessary in 
order to insure the proper level of the chords. 

The principle of the truss is the “ rafter brace,” reliance being 
placed upon long traces similar to the rafters of a roof, footing 
into shoes on the extremes of the lowest chords, and bearing 
against straining beams in the upper chord, whilst the posts or 
counter braces, embracing the rafter braces in pairs, serve to 
give any required degree of stiffness to the truss. 

It is customary amongst builders to frame their bridges to a 
high camber in the middle, sometimes as much as a foot in spans 
of 180 feet. This is to a certain degree rendered necessary by 
the methods in use for carrying the strains from the centre 
through the intermediate panels to the ends over the points of 
support; the bridge is then either loaded heavily, or the same 
effect produced by tightening the counter braces, thus sensibly 
diminishing the amount of camber, and retained in that shape 
by the increased strains communicated through the action of 
the counter braces. 

This subjects the bridge to a constant strain, equal in its effect 
to that of a loud which would diminish the camber to the same 
extent. 

The only effect of a passing load on a bridge so adjusted will 
be to relieve the counter braces of the strain to which they were 
subjected, and throw it on to the braces; or, in other words, 
paradoxical as it may appear, a bridge may be built and sub- 
jected to a constant strain, greater than the occasional strain 
produced by the passage of a given train. Hence the test trials 
to which such structures are submitted are utterly fallacious ; 
and the statement that a bridge only yields an inch in themiddle 
to the passage of a train gives no indication Whatever of the 
actual strength of the structure, which may actually be under 
strain to such an extent as ultimately to destroy the life of the 
timber, without the passage of a single ton of load overt. 

The Frankfort bridge, on the contrary, is framed straight, and 
raised to a camber which will allow it to conform to the line of 
the grade upon the removal of the scaffoldings, and is not under 
strain when unloaded. The strains are communicated direct to 
the abutment from all points, and a train of fourteen heayiiy 
loaded cars with engine and tender produced a deflection of 
3-4ths of an inch in the centre of the 165 feet spans. 

The deflection of any other plan of, bridge in use in this 
country (with a level chord not under strain when unloaded), 
would be at least six inches under the same circumstances.” — 
American Railway Times. 


Tue Stoop Corpetta.—This screw steamer, Commander Vernon, 
has been for several days in Plymouth sound. She made a successful 
trial of her engines, and it is expected that her destination will be the 
Red Sea, where she will be pints 0 in conjunction with the Imaum 
of Muscat, to protect British shipping engaged in the guano trade at 
the Kooria Mooria Islands, Captain Ord, superintendent for the 
proprietors, was at Plymouth on Monday. He will shortly proceed 
overland, so as to reach the islands by the 1st of September, which 
will be sufficiently early in th2 season for the commencement 
of operations. Captain Ord will be provided with a steam vessel. 
The toll, it is understood, will be £1 per ton to the proprietors, and 
2s. 6d. per ton tothe Government. Strong hopes are entertained that 
the Arabs will be induced to help to load the ships. 

ALLEGED Discovery or Guaxo.—The Spanish Consul-General 
has addressed the Editor of The Times, and forwarded a translation 
of an article relative to the probable discovery of guano on the 
southern coast of the island of Cuba, which appeared in the Madrid 
Gazette of the 28d ult. Samples have been placed in the hands of Mr. 
Casaseca, with the view of his making an analyses of the same, so that 
definite results cannot be long in being made known, 
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THE PATENT J OURNAL, 
(Condensed from the Journal of the Commissioners of Patents,) 


Grants of Provisional Protection for Six Months. 

$16. Jou1aN Berwarn, Albany, Piccadilly, London, “ Improvements in fas- 
tenings for uniting wood, metal, cloth, leather, and other materials.” — 
Petition recorded 3rd February, 1857. 

338. Henry Myers, Rathbone-place, Cnartes ASKEW and Joun ASKEW, 
Charles-street, Hampstead-road, London, ‘‘ Improvements in railway and 
other breaks, and communicator between the guard and driver of railway 

carri: "Petition recorded 6th February, 1857. 
1022. Joun BiytHe Rosinson, Beverley, Yorkshire, ‘Improvements in 
machinery or apparatus for effecting agricultural operations."—/’ctition 
recorded LIth April, 1857. 

1078. Tuomas LayZELL Scowen, Allen-road, Stoke Newington, 
vontal fin-expanding canopy for carriages, boats, and places.” 
recorded 16th April, 1857. 

1173. CHARLES Tuomas Ropert Prynx, Newton Abbot, Devonshire, ‘“‘ An 
improved apparatus to be used for ‘totally or partially Semesbing any 

of the human frame previous to a surgical operation, for the purpose 
of performing the said operation without pain.”—Petition recorded 25th 
April, 1857. 

1201. Josspu HaytuorNeE Reed, Charles-street, Berkeley-square, London, 
“Improvements in propelling ships or vessels.”"—P+tition recorded 29th 
April, 1857. 

1211. FRepeRIcK WALTON, Haughton Dale Mills, near Manchester, ‘‘Cer- 
tain improvements in the manufacture of plastic compositions."— Petition 
recorded 30th April, 1857. 

1223. PIERRE ALEXANDRE BARTEAU, GABRIEL Guy, and CitaRLEs Corroy, 
Paris, ‘‘ Improvements in the production of artificial stone.’ 

1230, Joun Ratcuirre, Blackburn, Lancashire, ‘‘ Improvements in ,prepar- 
ing, or in machinery for preparing, yarns or threads for weaving.’ 

1282.“ALFRED A. BLANDY, Baltimore, Maryland, United States, “ An im- 
proved mode of moulding and casting the plates or bases of artificial 
teeth.” —Petitions recorded Ist May, 1857. 

1234. SAMUEL Hiutox, Albion-street, Bethnal Green, ‘ Certain improve- 
ments in furnaces.” 

1236. ALFRED AUGUSTUS DE REGINALD HELy, Oxford- street, London, 
tain improvements applicable in the burning of gas.” 

1237. Prime Rapan Jones, Clapham Rise, Surrey, ** An improved composi- 
tion for the purpose of curing or preventing the scab in sheep and lambs, 
which will also greatly promote the growth of the wool, and destroy ticks, 
lice, and other vermin or impurities, keep the skin clean and healthy, 
and cure the mange in horses, dogs, and other animals.” 

1238, Henry Levy, High-street, Sheffield, Yorkshire, ‘‘ Improvements in 
moleskins, velveteens, cords, and such like materials.” 
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separating, and pa ores of pulverisod tin, copper, lead, silver, and 
other minerals, ores, and substances.” 

1336. WiLutAM Henry Bartow, Derby, and Wiuuiam Hemineway MILts, 
Great George-street, Westminster, ‘‘ Improvements in the permanent 
ways of railways.” 

1338. JULIEN CuarRLEs Dupois, Rue de Cherche Midi, 
ments in castors.” 

1340. JouN Ricard Cocuranz, Glasgow, “ Improvements in the treat- 
9 or manufacture of ornamental fabries.””— Petitions recorded 12th Muy, 

1344. Tuomas Briggs, Woodhouse-lane, Leeds, and Joun Starkky, Parker- 
street, Liverpool, Improvements in machines for washing, wringing, 
and mangling.” 

1346. WILLIAM WoLFE Bonney, Fulham, Middlesex, ‘‘ A chemical composi- 
tion or agent to be employ ed in lieu of, or to be substituted for, argol, 
tartar, and tartaric acid.”—A communication. 

1348. Henry ToukteN, London, and Joseru, Mipp.eroy, Finsbury, London, 

** Improvements in pianofortes. 4 

1350. Robert Sriruine Newat, Gateshead, Durham, “Improvements in 
the manufacture of wire strands for electrical purposes. * 

1352, Natias AGer, Upper Ebury-street, Pimlico, ‘Improvements in 
connecting spindles of locks and latches with their knobs and handles.” 
4, MICHAEL HENRY, Fleet-street, London, “ Improvements in winding 
weft, and in the machinery employed therein, part of which is applicable 
to spinning machinery.”—A communication from Muloteaux and Co. 

356. WILLIAM ADAMS ALDERTON, Brighton, a, | in Fe env 
for door locks, latches, and other similar purposes,” —/ 
13th May, 1857. 

1358. Vau ENTIN SAUERBREY, Esse’ 
in the manufacture of fire-arms 

1360, WILLIAM Asuby, Croydon, Surrey, “ Improvements in water wheels.” 

1362 Davip Hesse and Max Hesse, Manchester, ‘‘ Certain improvements 
in the manufacture of shirts, shirt fronts, and "other articles of wearing 
apparel,” | 

1364. James STRVENSON, junior, Glasgow, “Improvements in lighting 
apartinents and passages.” 

1366. JAMES Suarrocks, Lower Healey, near Rochdale, Lancashire, ‘‘ Im- 
provements in machinery or apparatus for pressing bricks, tiles, and 
other plastic substances.” 


Paris, ‘‘ Improve- 
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«-street, Strand, London, “Improvements 
, 


| 1363. Jony Carr, Killyleagh, Downshire, ‘‘ Improvements in machinery for | 


1240. ALEXANDER JOHN PATERSON, Edinburgh, “An improved method of | 


constructing and propelling vessels.” 

1242. JoserH SEELIE GRERNnOW, Chelmsford, Essex, 
alarum apparatus when vsing “electric currents.” 

1244. Bensamin CHEW TILGHMAN, Philadelphia, United States, ‘‘ Improve- 
ments in treating fatty and oily substances.” 

1246. Winuiam Epwarp Winey, Great Hampton-street, Birmingham, “ Im- 
provements in boxes or cases for containing needles, leads “for pencils, 
pens, and other articles.” 

1248. Perer Farreairn, Leeds, and THomas MarspgEN, Broughton, near | 
Manchester, ‘‘ Improvements in machinery for heckling flax, hemp, tow, 
and other fibrous materials ”— Petitions recorded 2nd May, 1857. 

1250. Joun Fox, Preston, Lancashire, ‘‘ Improvements in the music scale, 
and musical instruments.” 

1251. Agostino Gatti, Coppice-row, Clerkenwell, London, ‘‘ Improvements 
in the making of all kinds of seeds, buds, and fruits, for artificial flowers 
and fruits.” 

1252. Jonn Stanuey, Whitechapel-road, London, “ Improvements in the 
construction and mode of applying cranes and other hoisting machines, to 
hoisting, suspending, lowering, and weighing purposes, also in generat- 
ing, transmitting, and applying motive power for the same.” 

1254. Josepn Howarp, junior, and WILLIAM HowArRD, Market-place, Leek, 
Staffordshire, ‘* Improv: ed apparatus for the manufacture of cheese.” 

1256. Jonn Lesire, Conduit-street, Hanover-square, London, ‘* Improve- 
ments in apparatus for ventilating buildings.” 

1258. JouN ee Way, Welbeck-street, London, “ Improvements in 
obtaining light by electricity, and in employing light so obtained for 
lighthouses, and for giving signals.” 

1260, JULES ALEXANDRE Prtizr, Rue Lafayette, Paris, ‘‘ Improvements in 
actuating railway breaks.” 

1262. Epwarp Davis, Leeds, Yorkshire, ‘‘An improved construction of 

pressure gauge.” "— Petitions recorded 4th May, 1857. 

12976. Benjamin Hineiey and SAMUEL Hineury, Cradley, Worcestershire, 
“* Improvements in anchors.” 

1278. Henry Tieserts Ropes, Liverpool, ‘ Improvements in refrigerators 
or portable ice-houses,”—A communication. 

12380, Henry Hoeartn, Adelphi-terrace, Strand, ‘‘ An improved apparatus 
for raising and floating vessels or other heavy bodies 

1282. GrorcEe "TOMLINSON BovusrikLp, Loughborough- -park, Brixton, Surrey, 
** Improvements in machinery for ‘pulverising clay and other substances.” 
—A communication. 

1283. WIuLtAM Epwakpd Newros, Chancery-lane. London, ‘‘Improved 

y for facturing paper, part of which is applicable to other 
purposes.”— A communication. 

1234, Wiu1am Epwarp Newron, Chancery-lane, London, ‘“‘ Improvements 
in, locks for doors, safes, and other purposes.”—A communication.—/Pcti- 
tions recorded 6th May, 1857. 

1288. Herpert Mackwortu, Clifton, Gloucestershire, ‘‘ Improvements in 
the classification, preparation, and treatment of mineral substances, 
coke and furnace cinders, and in removing and depositing such sub- 
stances, and in machinery and apparatus for such purposes.” 

1290. Rictarp Bennett, Redditch, Worcestershire, ‘‘A new or improved 
method of papering needles, or making up needles for sale.” 

1294. CuarLes TisTon Brier, Harrow, Middlesex, and Cuaktes Dr 
Berouz, Dowgate-hill, London, * Improvements in apparatus to be 
employed in the laying or sinking of submarine telegraph cabkes.” 

1296. Lovis CnarLes DoiuEans, Essex-street, Strand, London, ‘‘ Improve- 
ments in ornamenting porcelain, china, opal-g -glass, and similar products 
by lithographic chromo-lithographic printing and gilding.” 

1298. Joun Crawrord, Glasgow, “Improvements in heating and cooking 
apparatus.” 

1300, Witt1am CoLtporne Cameripee, Bristol, “Improved machinery for 
winnowing corn and separating seeds.” — Petitions recorded Fth May, 1857. 
1301, Frepgaick GrinpLay Howarp Woopwakb, Horatio- -terrace, Trafalgar - 

road, Old Kent-road, ‘‘ Medicine for the cure of dropsy.” 

1304. THEODORE Lirkay, tue de I’Echiquier, Paris, **‘ An improved anti- 
syphilitic compound.” 

1305, JoserH WILLIAM ScuLEsINGER, Grove, South Lambeth, Surrey, “Im- 
provements in the backs and covers of account books and other books.” 

A communication. 

1306. Louis HEmNEMANN and ARNOLD HeINEMANN, Manchester, ‘‘ Improve- 
ments in waterproofing woven fabrics and fibrous materials.”— Petitions 
recorded 8th May, 1857. 

1308. Grorcz Herreu., Uttoxeter, Staffordshire, “Improvements in 

tilating mines and such like places.” 

1310. Joux Henny FRANcis, Ossulston-street, Saint Pancras, and Roget 
Ord, Morpeth Cottage, East-street, Islington, <4 Improvements in the 
means and apparatus employed for cleaning casks.” 

1812. Jown Saxon Maccartny, Newman-street, Oxford-street, London, 
‘“* Improvements in driving or ramming paving blocks and other surfaces.” 

1314, AxDREW PEDDIE How, Mark-lane, London, “ Lmprovements in cir- 
cular brushes for sweeping boiler and other tubes.” 

1316. Henry Horas, Cambridge-street, Saint Pancras, London, and Epwarp 
Faston, Grove, Southwark, Surrey, **An improved mode of preventing 
the inerustation of steam boilers.” — Petitions recorded th Mau, 1857. 

1317. Ronere Wisox, Patricroft, near Manchester, “ Improvements in 
machinery or apparatus for raising or forcing fluids.” 

1318. JamEs Jonn Myers, Bugle-street, Southampton, “‘ A new method of 
regulating paper laid on to be printed on one or both sides, at and by 
cylinder printing machines, by means of guides, whereby the present 
waste of paper in progress of printing is avoided.” 

1319, Aurrep Dawson, Barnes-place, Mile End-road, London, “An im- 

ved wrought-iron "cock, suitable for water, steam, or a? 

13 CuaRLes WILLIAM StEMENS, John-street, Adelphi, London, 

provements in furnaces, and in the application "ot heated curreuts.” 

1321. Joun Mitter, New Lanark, “ Improvements in vil cans or canine 
for lubricating machinery.” 

1322. Joun Mutter, New Lanark, “(Improvements in water meters.” 

1823. WituiAM GeppEs Borros, Glaggow, “ Jmproveiments in closing or 

saveeting:| bottles, jars, and other receptacles. 

1324, Joun Davies MuckLow, Bleckford Bridge, Lancashire, ‘‘ Certain im- 
provements in the manufacture of roller Ts O1 “cylinders to be employed for 
printing calico and other surfaces, 

1825. Ricard Firrox and Sauces Haws, Oldham, Lancashire, «‘ Certain 
improvements in machinery or apparatus for spinniug cotton and other 
fibrous substances.” 

1326. SamuEL HaLLett, Clarges-street, Piccadilly, London, “ Improvements 
in pianofortes.”—A communication frem Joseph Becker, New York. 

1327. ALPRED VINCENT NEWTON, Chancery-lane, London, “ Improved ma- 
chinery for cutting veneers.”— A communication. 

1329. Recuagp ARCHIBALD Baooman, Fleet-street, London, ‘‘ An improved 
locomotive apparatus for rail and ordinary roads.”—A communication,— 
Petitions recorded Wth Maw, 1857. 

1332. CLavDE ANTOINE Boisson, Paris, “ Improvements in rotary engines. » 

12334. JouN WESTLAKE, Helston, Cornwall, 


‘An improvement in 





“Tm- 


“Improvements in Cleaning, | 


| 


| 
| 
I 


| 





hackliny flax, hemp, and other fibrous substances.”—/etitions recorded 
14th Moy, 1857. 

1370. JosEri AIZLEWOOD, 
and umbrella stands.’ 
1372. WitutaM Harriry Kine, Netherend, near Stourbridge, 

shire, “Improvements in kilns and stoves.” 

1374. Ronert Porter Wa..kER, New York, United States 
in machinery for hulling and scouring coffee and similar substances. 

1378. Epwarp Grirrer, Winchester Wharf, Bankside, Southwark, “ Im- 
proved machinery or apparatus for washing, drying, and cleansing corn, 
seed, Egyptian beans, or other pulse.” | 

1380. WILLIAM Marriot? and Davip Suepen, Huddersfield, Yorkshire, 
“Improvements in heating press plates for pressing woollen, worsted, 
cotton, silk, or other fabrics, paper, and other articles.’ 

1382. RICHARD ARCHIBALD Brooman, Fleet-street, London, “Tmprovements 
in machinery to be employed in the refining of sugar.”—A communica- 
tion from Pierre André de Coster, Paris, 

384. Henry Brown, Whitechapel-road, London, “ An improved material 
“resembling i ivory. ”” Petitions recorded 15th May, 1857. 


Rotherham, Yorkshire, ‘‘ Improvements in hat 





Worcester- 


“Improvements 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
1419. Groner Suarp and WiLtiam Exper, Jarrow, Durham, “ Improve- 
s in steam hammers and machinery for forging iron and other sub- 
s.""— Deposited and recorded 20th May, 1857. 








Patents on which the Stamp Duty of £50 has been Paid. 
1129. Ropert CrosLanp, WILLIAM Hourmay, and Joun Heaton, Bradford, 
Yorkshire.—Dated 22nd May, 1854, 
1228. Isaac Tayuon, Stanford Rivers, Essex.— Dated 2nd June, 1854. 
1185. Henry Kravt, Zurich, Switzerland.—Dated 29th May, 1854. 
1191, Josern RIDSDALE, Minories, Loudon, — Dated 30th May, 1854. 
1222, Thomas GREENSHIELDS, George-street, Derby, — Dated 2nd June, 1854, 
EDWARD ORANGE WILDMAN Wurrenouse, Brighton.—Dated 2nd June, 
185 4. 
1416. WiLL1AM Morean, Birmingham.—Dated 27th June, 1854. 
1205. GEORGE ALFRED DE PENNING, Calcutta.— Dated 31st May, 1854 
1215, CuarLes Kine and Epwarp Sutton BenFre.p, Chenies-street, London. 
— Dated Ist June, 1854, 
1216. WALTER Westxup, Old Ford, Middlesex.— Dated 1st June, 1854. 
1224. BENJAMIN O’NEALE StRatroRD, Earl of Aldborough, Stratford Lodge, 
Wicklow.—Dated 2nd June, 1854, 














Notices to Proceed. 
. Samuxt Dyer, Bristol, ‘‘ Certain improvements in ships’ fittings, such 
as mast hoops, jib hanks, and jib and other travellers.” — Petition recorded 

21st Janvary, 1857. 

199. Henry Winuias Winsuvrst, St, 
proved mode of manufacturing sheet metal.”—/etition recorded 
January, 1857. 

202, ABRAHAM HeMmiNeway and THomAs WHRATL EY, Openshaw, near Man- 
cheste r, Improvements in slide valves for steam engines and other pur- 
poses.’ 

203. GrorGE Bepson, Manchester, ‘‘ Improvements in coating iron and 
other metals with metals or metallic compounds.” 

204. CHARLES Freperic Vasseror, Essex-street, Strand, 
improved gasogene.”"—A communication. — Petitions 
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222. WILLIAM Stupes, Liverpool, and James Burrows, Wi igan, “Tmprove- 
ments applicable to water closets.” —/etition recorded 24th January, 1857. 
223 Francois Constance, Paris ‘‘ An improved apparatus for casting and 

finishing types and v ignette s used for printing.” 
225. Joun Haiie, Warren, Rhode Island, United States, 
in mac hinery for the manufacture of nails.” 

230. WititiaM Henry Brown, Portsea, Southampton, ‘Improvements in 
coffins.” —Pet:tions recorded 26th Januvary, 1857. 

235, JAMES STEAD CROsLAND, Openshaw, near Manchester, ‘‘ Improvements 
in locomotive and other steam engines.” 

239. Groner LEonaRD DorLuine, Rue Drouot, Paris, “ Improvements in 
machinery or apparatus for forming screw threads.” "—Petitions recorded 

27th January, 1857. 
. Jouy Exce and Jon Hewitt, Manchester, 
. and other machines for spinning and doubling ’ 

244. Rorert Har.ow, Stockport, Lancashire, *‘ Improvements in apparatus 
to be applied to steam boilers.” 

258. Gzoreek Epwarp Dering, Lockleys, Herts, “ Improvements in light- 
ing and warming trains of railway carriages,”—/'etitiv, 28th 
Janvary, 1857. 

267. WiLtiAM WeiLD, Manchester, “Improvements in looms for weaving 
pile fabrics.” — Petition recorded 29th January, 1857. 

277. Freperick WinitamM Camprtn, Strand, London, “The manufacture of a 
certain textile fabric, termed by ‘the inventor ‘tissu courroie.’” — A com- 
munication from Pierre Henri Moulin. 

283. Tuomas ArrLeck, Manchester, ‘* Improvements in machinery or appa- 
ratus for pulping coffee.” 

2385. Joun ALUN WititaMs, Baydon, Wiltshire, ‘ Improvements 
machinery or apparatus for ploughing or tilling land by steam power. 
Petitionr recorded 30th January, 1857. 

294. Danie, Howanrti, Manches a eo ‘The application of a substance, sub- 
stances, or composition not hitherto used for sizing or preparing woollen 
or worsted yarns or warps for weaving.” 

296. Witu1am Dray, Swan-lane, London, “ An improvement in ploughs.” 
— Petitions recorded 3lst Januery, 1857. 

309. FLorENTIN GARAND, Paris, ‘** Improvements in transmitting motion 
and means of stopping it immediately.” 

$12. James TayLor, Middlesbrough-on-Tees, Yorkshire, ‘‘ Improvements | 
in the governors for the engines of screw steamers and other vessels pro- | 
pelled from the stern.” | 
813. JAMES TayLor, Middlesbrough-on-Tees, Yorkshire, ‘‘ A compensating 
crane.” — Petitions recorded 3rd February, 1857. 

$31. Puitipr ScHAPER and FREDERICK Scharen, Brewer-strect, London, | 
“Improvements in travelling bags or cases. av id an s “yh aratus for carry- | 
ing fittings therein.”—Pet ition recorded 5th ine, 

338 “HENRY Myers, Rathbone- place, CnARLEs Aen Th and Joun Ask EW, 
Charles-strect, Hampstead- road, London, * Improvements in railway 
and other breaks and communicator between the guard and driver of 
railway carriages.”— Petition recorded Gh Kebruary, 1357. j 

$58. Fruix Litvex Bauwens, Ranelagh-road, London, ‘‘ An improved 
mode of treating and distilling fatty matters, and in the apparatus em 
ployed therein."—VPetition recorded 7th Febrwery, 1857. 

381. Benzsamin Wenster Ownid, Dundalk, Lowth, ** An improved method 
of connecting and disconnecting pipes or tubes.” | 

394. Thomas Howarp, King and Queen Iron Works, totherhithe, 8 Surrey, 
“Improvements in the construction of cranked shafts or axles.” 

395. Henry Heap and ArTHuR Heap, Sabden Whalley, Lancashire, 
** Improvements in pickers and picker checks employed in weaving.’ 
Petitions vevorded VO February, 1857. 

398. Jonx TaLror Pirmax, Gracechurch-street, London, “‘ An improved 
system of working metallic ores and their products, both metallic and | 


** Improvements 


“ Certain improvements in 
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mineral.”—A communication from a valine United States —/etition re- 
corded 11th February, 1857. 

407. Josuva Horron, junior, Brierley Hill, Staffordshire, “New or im- 
proved machinery for regulating the generation and pressure of steam in 
steam boilers, and for the preventing the explosion of steam boilers,”— 
Petition recorded 12th February, 1857. 

493. WILLIAM Oakes, Stockton- ‘on-T s, Durham, ‘Improvements in the 
manufacture of iron.” — Petition recorded 20th February, 1857. 

670. Ropert JAMES Mary'on, Hooper-street, Westininster-road, “Tmprove- 
ments in the construction of steam locomotive engines,” — Petition recorded 
7th March, 1857. 

750. Wititam Epwarp Newton, Chancery-lane, 
ments in artificial legs.”—A 
March, 1857, 

766. Joun Horace Tayior, New York, United States, 
bue 9 and valv e seats for bilge and other pumps. 

Veavehk, 1857. 

1008. “Row ext TURNBULL, Harwich, Essex, ‘ Improvements in slips or ways 
for heaving up and moving ships, and in cradles for the same,” — Petition 

19th april, 1857. 

1030. Tuomas Ropextr Winder, Dover, Kent, “ An “yea mode of con- 
structing submarine works,” — Petition recorded 11th J 1857. 

1112, Jonn UNdDERWoopD. Gloucester-road, London, ** An improved method 

of printing, and of preparing materials employed therein,” — Petition re- 
corded 20th April, 1857. 

244. Bexsamin Curw TinemMan, Philadelphia, United States, “ Improve- 

ments in treating fatty and oily substances.” 

Joun Peter Boorn, Cork, ** An improved manufacture of stuffing for 
beds, couches, cushions, oan other seats.” 

1248. Perer Farrsarnn, Leeds, and TuoMas MARSDEN, 
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i London, 
communication.— Petition recordec 
“Improvements in 
"— Petition recorded 
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Broughton, pear 


Manchester, ** Improv ‘ements in machinery for hee kling flax, hemp, tow, 


tnd other fibrous materials.”—/etitions recorded 2nd May, 1857. 

251. Acostino Gatti, Coppice-row, Clerkenwell, London, ** Improvements 
in the making of all kinds of seeds, buds, and ‘fruits, for artificial flowers 
and fruits,”— Petit et 4th Moy, 1857. 

1282. Groner TOMLINSON Bousrieip, Loughborough Park, Brixton, Surrey, 
** Improvements in machinery for pulverising clay and other substances 
—A communication, 

1284. WituramM Eowarp Newton, Chancery-lane, 
in locks for doors, safes, and other purpose 

wded 6th May, 1857. 

t Mackwortu, Clifton, Gloucestershire, ‘* Improvements in 

ation, preparation, and treatment of mineral substances, coke, 
and furnace cinders, and in removing and depositing such substances, and 
in machinery and apparatus for such purposes.”—-/’«fifion recorded Fth 

i”, 857 . 

1 312. Joun Saxon Maccartuy, Newman-street, Oxford-street, London, 
* Improvements in driving or ramming paving blocks or other surfaces.” 
—/etition recorded Ot 4 

1321. JouN Minuer, New Lanark, 
= lubricating machinery. 

Joux Minter, New Lanark, “ Improvements in water meters.” 

WittiAM Gepprs Borronx, Glasgow, * Improvements in closing or 
mppeiing bottles, jars, and other receptacles."—/ fitions recorded lth 
May, 185; 

1340, h~ Ricnarp CociRane, Glasgow, 
ment or manufacture of ornamental fabrics.” — 
1857. 





record 











sondon, ‘ Improvements 
"—~A communication. 
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“Improvements in oil cans or apparatus 





“Improvements in the treat- 
Petition vecorded 12th May, 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which ‘this notice is issued. 


List of Specifications published during the week ending 


29th May, 1857. 
2433, Bd.; 2489, Gd. ; 2451, Gd. ; 2453, 3d. ; 2457, Td ; 2458, 18, as 2463, 
10¢ 2480, 7d. ; 2483, 3d. 485, 1s. 6d. 3 2487, Gd. 











dl. ; 247 
2490, "10d. ; : » Is. 4d. ; 
3d. 01 3, 


‘ 2571, 10d. 
ations will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 6s. must be remitted by Post-office order, 
made payable at the Post-oflice, High Holborn, to Mr, Bennett Wooderoft, 
Great Seal Patent Office. 


e Specific 





ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 

2625. Joserm Lovis Vicror Vurrron, Paris, “ Apparatus for consuming 
smoke.”—Dated 7th November, 1856. 

The patentee forms an open space throughout the length and in the 
middle of the fire surface (or it may be in any other suitable position), 
through which the fuel is raised up into the fire and so supplied for 
combustion. The immediate entrance through the bars is formed of 
bars reaching somewhat below the bottom of the ordinary furnace bara. 
Immediately below this opening a chamber or trunk is placed in which 
the receptacle containing the coal or fuel ascends, which extends to the 
length of the opening in the bars. The receptacle containing the fuel 
consists of a wagon which moves to and fro on rails from the position 
where it receives the supply of fuel to the position where it descends 
the trunk. When the wagon is charged with fuel and in position for 
using it is elevated by means of a hand lever acting on a shaft carrying 
two arms, one at cach end of the wagon, whereby it is lifted. Supposing 
the furnace fire to be burning, and the ascending trunk to be filled with 
coals, the burning fuel will be for the most part on the bars, but partly 
on the body of fuel in the trunk. During the time of changing the 
wagon the fuel in the ascending trunk rest upon a forked grate which 
has a motion to and fro in a horizontal direction from one side. When 
the loaded wagon is brought into position for lifting it is raised up 
against this moveable grate. The moveable grate is then withdrawn 
from below the trunk, the fuel therein then rests on the fuel in the 
wagon. Supposing a further supply is required in the furnace, the 
wagon is elevated a little, which has the effect of thrusting the fuel in 
the trunk partially upwards and into the fire. <A ratehet and pall is 
fitted and applied to the lever shaft to sustain the wagon in any posi- 
tion. A further supply is introduced by a further lift, and soon, When 
the wagon has ascended to the highest point the forked grate, which is 
moved by hand and other suitable levers, is moved forward, the prongs 
of which enter between similar vertical prongs forming that side of the 
wagon and just above its bottom The wagon is then lowered, when 
the fuel contained will be sustained on the forked grating, ‘The wagon 
may now be lowered and traversed sideways to the shoot to be again 
filled and the operation repeated. Weighted arms from the lever shaft 
counterbalance the weight of the wagon, The fuel is distributed by 
raking or otherwise through the furnace door as usual, and a spy hole is 
suitably placed to watch the progress of the fire which is always kept 
in a bright incandescent state over the whole surface. In the chamber 
or trunk forming a part of the grate the fuel burns gradually, and 
parts of which are distilled and caused to pass up through the incan- 
descent mass above and are thereby entirely consumed, 

2636. Tuomas Wa ker, Balderstone, Lancashire, ‘ Lubricating the interior 
of the cylinders of steam engines for reducing the friction of the pistons 
thereof.”"— Dated Sth November, 1856, 

The principal feature of novelty of this present invention consists in 
the use and employment of certain parts of the apparatus described, set 
forth and represented in the specification of the patent No. of the 
year 1855, for the purpose of mixing oil or other lubricating fluid with 
the steam before it enters the cylinder of the ¢ ngine, instead of convey- 
ing the oil to the piston and other parts as therein stated. This is 
effected by mixing the cil or other Jubricating fluid with the steam 
before it enters the cylinder of the engine.— Not proceeded with. 

2644. Pever GaskeL., Kingston-upon-Huil, “ The admission of steam into 
the cylinders of steum-engines by an eq uilibrium.”—Dated 10th Novem~ 
ber, 1856 

This equilibrium-valve is composed of two plates of bell metal or other 
suitable metal, nade either to revolve on a metal shaft in the case of a 
rotary valve, or to slide in the ease of a sliding valvo (a6 may be re- 
quired) at a distance of about two or three inches apart from each other 
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within a metal valve box of a circular or square form, as may be re- 
quired, the valve plates and box being all ground smooth, and fitted so as 
to be perfectly steam tight, except at the apertures in the lower plate. 
The steam intended to pass into the cylinder is first admitted into the 
valve box in the intermediate space between such two plates. The pres- 
sure of the steam in the valve box on the upper or outer plate thus 
counterbalances, or nearly so, its pressure in a contrary direction on the 
lower or inner plate. 

2652. James Lyapveatter, Leeds, “ Obtaining motive power.”—Dated 11th 
Noveiber, 1856. 

The inventor employs a wheel, which may be either fixed in a vertical 
or horizontal position, or in any position that may be required, on the 
shaft of which are fixed by screws to a series of bow springs or crossed 
levers, bearing down, or acting against, each of the outer ends of the 
jointed levers, On the arms of the wheel above mentioned are fixed a 
series of pins which run in short slots made in the outer levers, in order 
to prevent tle levers from assuminga straight position, also to cause the 
motion of the machine to be reversed, by which means the levers will 
always have a tendency to verge into a straight position, and thereby cause 
the wheel to travel round on its centre, and impart motion to machinery 

Not proceeded with, 


of any description.— 
2665. AnTHUR alop, 
cams of steatm-engines and other machinery. 


1856. 

The inventor fits any convenicnt number of segmental pieces of brass 
or other suitable naterial, into recesses formed in the inner side of a 
metal ring which encioses the cam or eccentric, so that the said pieces shall 
form a sufficiently continuous circle for the eccentric to work in, and he 
keeps the said picees of brass, or other material, in contact with the 
ceeentric, by means of screws passing through the outer metal ring in 
which they are contained, or by springs or packing placed 
between the outer ring and the said pieces of brass or other material, or 
by means of a combination of screws, springs, and packing: by these 
means any inequality in the wear of the surface of the circle of brass, 
or other material within which the eccentric revolves, is easily remedied, 


* Constructing the eccentrics or 
"—Dated 12th November, 


Maw Rrossiev, £ 
Maw, Broseley, § 





means of 











and the proper action of the valves and other parts of machinery worked 
by the eccentric or cam is effectually secured,— Net proceeded with. 

Manchester, and Epwarp Earnsnaw and 
“Certain parts of steam engines, steam 








THoMAsS STEPHEN ni 


JAMES Bartow, Ke ° 
boilers, and apparatus cor nected therewith.”- Dated 13th November, 


1856 | 
This invention relates, Firstly, to an improved equilibrium safety | 
valve. Secondly to an improved equilibrium fioat valve, for the | 
of allowing the steam and water to escape upon the fire when the water 
in the boiler Thirdly, to an improved mercurial steam-gauge, | 
Fourthly, toan improved compe safety-valve. Fifthly, to | 
an improved feed-water warmer for stationary, locomotive, and marine | 
engines. Sixthly, to an improved compensation lever for governors of 
steam-engines, Seventhly, to an improved feed-engine or pump for | 
boilers and other useful purposes, Eighthly, to an improved method of 
and, 


2676. 
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purpose 
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working and placing air-pumps of vertical stationary engin | 
Ninthly, to improved vertical boilers. Reference to the drawings is | 
essential to a description of these various parts of this invention. | 

2683. See ¢ 3. 

2724. See Class 2, 

733. James, Earl of Carruness, Barrogill Castle, Caithness, N.B.. ‘ Iin- 








provements in driving-belts, straps, or bands for machinery, and in the 
application and use thereof.”— Dated 19th November, 1856 

This invention relates to the application and use of sheet metal, such 
as steel, brass, composition, and other metal, for the formation of 
driving beits or bands of various kinds for all classes of machinery to 
be used for sawing, cutting or dressing stone.—Not proceeded with. 


CLAss 2.—TRANSPORT. 
Including Railways and Plant, Seinen Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


ness, YC. 





iron, 








2681. Hononrs le Witttam Erskine Cocurans, Osnaburgh terrace, 
Regen U's-park, ** Permanent way of railways.”’-—Dated 4th November 1556 
These aceite nts cons st in more effectually and economic- 


ally securing the ends of the rails at their junction with each other, 
by the introduction of a dowel, key, or tongue into the narrow part of the 
extending partly into the end of one and into the other, 
and secured in its place by the common wedge which presses 
against it. And the improvement on a cast iron railway sleeper, 
for which a patent was granted to the patentee and Henry Francis 
enrolled 5th of March, 1851, consists in discontinuing the ver- 
tical ribs or wooden sleeper, holders, cast on the upper surface of 
the plate, and placing them below the surface of the said plate. He 
also lowers the heel! or foot of the jaws or moveable rail holders to the 
under part of the plate, and in some instances he substitutes cocoa nut 
suitable substance, to take off the concussion in lieu of 


rail, 


fibre, or other 
the wooden sleeper or cushion. 
2684 Tuomas Beart Smarr, and Josren Antnony Coutiet, Manchester, 
* Locomotive steam engines.”’— Dated 14th November, 1556. 
In this invention the waste steam exhausts in two directions, from the 
exhausts parts of the cylinders upwards through the blast pipe into the 
on the usual manner for producing blast, and downwards into a 
heating apparatus placed below or near the cylinders, and 
consisting of a chamber having tubes or other compartments for the 
water which is supplied from the tender; or the downwards exhausted 
steam is conveyed through a pipe into the tender or tank. The down- 
yard passages for the exhausted steam are furnished with a set of valves 
which can be opened or closed by the engine driver. | When the valves 
are closed the exhausted steam goes into the chimney through the blast 
pipe in the usual manner, but when the valves are open a portion of the 
exhausted steam descends into the chamber of the heating apparatus, or 
through a pipe into the tender or tank, thereby heating the water in the 











chimney, 
feed water 











tubes, compartments, tender, or tank; the water thus heated is then 
pumped into the boiler.—Vot proceeded with. 
2686. Kicuarp Emery, King-street, St. James’s-square, ‘ Sprit for car- | 


riages aud other vehicles.”’— Dated L4th November, 1856. 
This invention consists in the constructing of all kinds of metallic 
springs (commonly called leaf springs) for carriages and other vehicles, 
by placing between each leaf of steel a thin sheet of metal or any other 
Bat the patentee prefers the metals either zine, tin, copper, 
or compounds of either or any of these, The objects of this ar angement | 
are, First, to prevent the surface of euch succeeding leaf of steel | 
from coming into contact ; and Secondly, to prevent the surtaces of each 
succeeding lea of steel from corrosion, by means of bringing into contact 
the opposite metal between the succeediug leaf, keeping up while in | 
Ivanie action which tends to throw off and prevent oxygen | 
| 
| 








material. 





contact a 

from acting on the steel. 

2687. Ricuarp Emery, King-street, St. James's-square, “ Axles and boxes 
of carriages for common roads.’’— Dated 14th November, 1556, 

This invention consists in so constructing the axles and boxes of car- 

gs of such axles and 








riages for common reads that the wear on the beari 
boxes be uniform, and that the lateral lashing against the back and front 
of such boxes be provided for in a better, cheaper, and more simple way | 
than is common in axles and boxes of the present known constructions. | 
The principal improvement in the new form of axles and boxes and | 
in having the front and Lack bearings parallel with | 





axle arms is, Firstly, 





the axis saxle, Secondly, in constructing the axle boxes of any 
known or suitable metal, and bushing them with a different metal from 
that which the box is made of, which metal may be either hardened 





tals, 


ith 


rass of any proportion of mixed me 
=o break.”"—Dated 1 


hardened, or t 


THERLAND, 





steel or iron case 


ton 


Paddington, uilway 





or barrels, one of which he | 


The ps ate ntee makes use of friction drums 
securely attaches between the wheels to each of the ordinary running | 
axles of a-carriage. These friction drums are so placed on the several } 
axles as to be situated in a direct line with each other, and each of 


them is acted upon by a triction strap or band of metal, which encom- 
pas. a greater portion of its circumterence, and has one of its ends 
attached to the framing of the carriage, the other end being fixed ‘to a 
square or other suitable rod or bar running parallel to the line of 
drums. At one end, or other part of the rod or bar, is formed or 
attached a serew, which passes through a corresponding nut formed in a 
worm wheel (confined from moving endwise, but free to revolve) actuated 





lo 


by a worm or endless screw fixed on a vertical shah, claus on its upper 
end an ordinary lever or winch handle, to be worked by the guard or 
breaksman in the ordinary manner. When the guard or breaksman de- 
sires to bring the break into action, he works the before-named handle, 
thereby causing the worm and worm-wheel to revolve, and the rod or 
bar to be drawn backward and through the nut of the latter, and, conse- 
quently, to tighten the friction straps upon their respective drums, and 
thus to retard or stop the revolution of the axles and wheels. The rod 
or bar before-mentioned is connected by means of a lever, or otherwise 
with an index or pointer, showing the extent of its motion, and the con- 
sequent tension put upon the said straps. 

2692 Huxry Crarke As, Park-place, South Chelsea, “ Railway signals.” 
—Dated 14th November, 1856. 

At a distance, say of two miles from each signal man, a signal appa- 
ratus is placed by the side of a line of rails, or in ether convenient 
position, and from the signal man to the apparatus at a distance a 
telegraph wire passes, and within the signal the telegraphic wire is in 
connexion with an electro-magnet or suitable instrument which, when 
brought into action by an electric current, withdraws a detent, or other- 

al, and brings it into such a position that it comes 
in contact with a tricger in connexion with the passing tram, and by 
preference with the engine of the same, and thus an alarm on the train 
is brought into action, and timely notice is given to the engine driver of 
the danger before him.—WNot proceeded with. 
James Greaves, Gerrard-street, Soho, 
communication. - Dated 14th Nov ember, 1856. 

The near side horn of the saddle is attached to the side of the saddle 
tree near the front, and some distance below the head of the saddle 
tree; and the leaping horn is attached to the near side horn. 

2714. Joseru Worruineton, Manchester, “ Signalling front the guard to 
the engine driver on railway trains.”— Dated 17th November, 1856. 

This invention consists in giving signals to the engine driver by 
striking a sonorous body, or putting a pendulum in motion, by means of 
projectiles. — Not proceeded with, 

2718. Grorce Jones and Josern Rect JONEs, 


Dated 17th November, 1856, 
To construct a boat according to this invention the keel, stern, and 


stern post are formed as in an ordinary boat; above the keel, at a point 
above what will be the water line of the boat, there is a second keel 
extending fromthe stem to the stern post. From the sides of this 
second or upper keel the bottom of a boat is constructed (clinker built 
by preference) after which a number of cells or water-tight compart- 
ments are constructed between the bottom of the upper keel and bottom 
of the lower keel, after which a complete boat is built from the lower 
keel upwards, the sides of the upper bottom being brought in combination 
with the sides of the boat. The boat is constructed with considerable 
sheer, and at the outsides she is provided with cork fenders, and the bow 
and stern is fitted internally with partitions or bulkheads, so that should 
the boat be inverted in the water being sustained by her extreme ends, 
she will fall over and right herself immediately. The upper bottom of the 
boat is provided with suitable valves opening outwards, to allow the 
wator shipped to escape through the sides and bottom of the boat.—Not 





wise liberates the s 








2698. Ladies’ side saddle.”—A 


Liverpool, ‘‘ Life-boat.”— 





proceeded with, 
2719. Joun Witsox, Ww est Bromwich, Staffordshire, “ 
aud other carriages.”— Dated 18th November, 1856. 
This invention mainly consists in making springs for railway and other 
carriages from steel having a curved or convex figure, instead of the flat 


Springs for railway 






steel ordinarily employed. 
2723. Ricuarp Burrenwortu, Chelsea, ‘* Means of securing the ends of 
rails for railways.”— Dated iSth November, 185 
The ends of the rail form a “ butt” joint, and in the end of each rail 


a semi-circular notch (about two inches in diameter) is cut in the web 
of the rail, so that when the ends of the rails are placed together the two 
notches form a circular hole, one half of which is in the end of each 
rail, In this hole a circular key of wrought-iron is placed, the said key 
being the same thickness as the rod of the rail, When the joint is sup- 
ported ina chair the ordinary wooden wedge or key which seeures the 
end of the rails in the chair also keeps the circular key above named in 
its place, thus making the joint perfectly secure, When the joints occur 
between the chairs and the rails are fished, the fishing pieces are pro- 
vided with three boit holes each, the centre bolt passing through a hole 
in the circular key, and the outer bolts each passing through a corre- 
sponding hole in the web of the rail, near the end thereof. 

ristol, ‘‘ Mechanism applicable to propelling shipsand 
vessels, applicable also as power machinery for ships’ purposes.”— Dated 


Isth November, 1856. 
The nature of this invention consists in that the patentee has upon or 


near the deck of a ship or vessel, or in other similarly suitable and con- 
venient position a framing securing wheelwork, which wheelwork is to 
be set in motion by applying manual force to a winch handle or to winch 
handles, or by connecting the said wheelwork by suitable axle or axles 
with horse-power, steam-engine, or other prime mover to be used in place 
of the manual force on the winch handle or winch handles, One of the 
wheels of this train of wheelwork is to be connected with a corre- 
sponding wheel on a spindle or axis, which descends to the shaft of the 
screw or other propeller or propellers, placed in the stern or other con- 
venient position, and by suitable gearing communicating rotation thereto, 
This framing (containing the said wheelwork) may, and is preferred to 
be so constructed that it may be thrown out of gear with the propeller or 
propellers, and be shifted or slided bodily from one part of the deck to the 
other, and placed in gear with a toothed wheel on the capstan and used 
for raising the anchor, &c.; or it may be so placed as to be used as a 
power machinery for other ships’ purposes. The propeller or propellers 
may likewise be so arranged as to be drawn up out of the water, and offer 
no impediment to the progress of the vessel when not in use, 

2744. Winiiam Inuam, and Joun Putiies, Newton-heath, near Manchester, 
“ Working railway signals, or alarums,”—Dated 20th November, 1856. 

This invention consists in improved arrangements of parts for giving 
signals or alarms on railways, whereby an advancing train is made to 
give notice to a following train when it has progressed a certain distance, 
This part of the invention is particularly beneficial when applied to 
tunnels, to prevent the entrance of one train before the exit of the pre- 
ceding one. The machinery consists of a lever jointed to the rail, or to 
any fixture near the rail, which is depressed by the wheels of the loco- 
motive engine or carriage. This lever gives motion to a shaft, which is 
connected by levers and wires to another similar lever placed at the 
required distance, and to a rod or shaft supported by a signal post, 
which is furnished with a lamp, semaphore, bell, or other agent to 
give the required signal or alarm. By this arrangement of machinery 
the counter weights hitherto required are dispensed with. A moditica- 
tion of the above may be employed to give notice when a train is ap- 
proaching a station.— Not proceeded with, 

2748. Tromas Francis Joyce, Birmingham, “ Joi supporting, and 
strengthening the rails of railways.”—Dated 20th November, 1856. 

This invention consists in joining, supporting, and strengthening rails, 
by the use of a support or plate, or plates, fitting, or nearly fitting, or 
passing round, the lower part of the rail, and lying against the sides of 
the said rail, and fixed on the rail by being rivetted or bolted thereto by 
rivets or bolts passing through the said rails, whether the said support 


















2724. SAMUEL Dyer 























be in one or more pieces, or whether the said pieces, where two are 
used, be rivetted or bolted together through their flanges under the 
rails, or be left unrivetted. 
750. Rorerr Brock Bens ew York, United States, “‘ Reefing sails.”— 
Dated 20th November, 1556. 





This invention consists oss the sails as mi 
as there are required to be reefs, and in securing thimbles or eyes at 
intervals a the To the bottom of the sail is attached bunt- 
lines, which are carried through the thimbles up through blocks or 
le of the mast. These bunt lines are secured to 
le of the mast, and carricd down to the deck 





in fitting 


ross sail, 





sheaves, one on each si 





one rope or line on each si 
Each end of each foot rope has a reef sheet carried through a block on 
the end of the yard, just below it, and these sheets are also carried 


down to the deck. In reefing the lower square sails, the reef is taken 
in at the top of the sail, and the bunt lines carried through sheaves 
above the yard and down on the deck. 


Ricnanp Eaton, Sussex-terrace, New-road, Battersea, Surrey, ‘‘ Ap- 
and for other purposes.—Dated 2uth 


orne 
2752. 
paratus for bufling on railways, 
November, 1556. 


These improvements consist, of apparatus for preventing the 


Firstly, 








ny foot ropes | 





injurious recoil of buffers ; Secondly, i in the iene of ae or 
short spiral and volute springs; Thirdly, in the modes of forming 
springs of thin, vulcanised india-rubber, or gutta percha, or their com- 
pounds, in combination with, or not in combination with, spiral or 
volute steel springs. Reference to the drawings is essential to a full 
description of this invention. 





Crass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, &c. 
2654. PauL Rarsty Hopae, Albion-grove, Sarecher?, Lanne, “ Felted 
cloth.”—A communication.— Dated 11th Novembe r 6. 

In the process of manufacturing felted cloth under - the letters patent 
granted to Mr. Thomas Robinson Williams, bearing date February, 1840, 
there is an open uncovered place between the last doffer of the carding 
engine and the bat frame, which space holds, supported on an apron, the 
travelling sliver of wool which passes from the card to that frame. This 
invention in part consists in passing, by suitable machinery backwards 
and forwards transversely across that space of sliver after several plies 
of it have entered the bat frame, and formed a bat of three, four, or 
more slivers in thickness, an incipient thread or continuous roving of 
wool with one or more twists in it, such passing backwards and forwards 
transversely of the tread or roving, like a coil placed closely against, and 
parallel to, each other, to be effected by suitable self-acting machinery, 
or otherwise, for incorporation into the future cloth, and to be continued 
sufticiently long to occupy from end to end, and to incorporate itself 
with, or in the centre of, the entire bat in course of being formed, and 
this is done to strengthen and solidify the bat, or ultimate cloth, breadth- 
ways, and give to it in the nature of a weft a like tension, breadthways, 

which felted cloth at present possesses lengthways.— Jot proceeded with. 

2661. Wint1am WetLp, Manchester, ‘‘ Machinery for doubling, twisting, 
and winding yarns or threads on to bobbins or spools.”— Dated 12th 
November, 1856. 

Firstly, this invention relates to doubling, 
machines. It consists in arrangements for holding 
the yarn or thread is to be wound against the surface of 
which is employed to rotate it, and for bringing and holding the bobbin 
out of contact with the drum when required. These arrangements con- 
sist in a frame in which the axis of the bobbin is placed in a hori- 
zontal position, the bobbin being free to rotate on its axis. This frame 
has an ¢ parailel to that of the bobbin, on which it is free to oscil- 
late, which axis is fixed parallel to the axis of the drum that rotates the 
bobbin, the frame being weighted so as to press the bobbin against the 
surface of the drum. The frame has a lever handle jointed to it, one 
end forming a hook or notch which hooks hold of a corresponding hook 
or notch formed on one bearing on the axis of the frame when the frame 
is pulled forward by it; thus holding the bobbin out of contact with the 
surface of the drum, pushing back the lever handle releases it from the 
notch, and allows the bobbin to come against the surface of the drum, 
Secondly, the invention relates to doubling, twisting, or winding ma- 
chines. It consists in certain arrangements for adjusting the length of 
movement of the traverse bar, to which the guides are fixed for spread- 
ing yarn or thread evenly on the bobbins or spools. In this arrange- 
ment the cam from which the movement is obtained acts upon a lever 
placed at a right angle to the traverse bar, which has a slot in it in 
that direction, in which a suitable stud is placed that takes into a die 
fitted in a slot formed in the end of the lever; the adjustment of this 
stud in the slot regulates the length of the traverse movement, Thirdly, 
the invention relates to a mode of twisting threads or yarns together, 
and winding them on to bobbins or spools, and is intended principally 
for the preparation of such yarns or threads as are intended to form 
the pile of pile fabrics. ‘This method consists in winding the number of 
threads required on to one bobbin or spool, and then winding the threads 
off the end of this bobbin or spool on to another bobbin. Fourthly, 
the invention relates to machines for winding yarns or threads on to 

spools or bobbins in the conical form. It consists in arrangements 
which cannot be very clearly described without reference to the draw- 








twisting, or winding 
the bobbin in which 
the drum 











ings. 
2666. JAMES APPERLY and WiLLtIAM CuissoLp, Dudbridge, Gloucestershire, 
“ Apparatus for condensing wool, cotton, and other fibrous substances.”— 


Dated 12th November, 1856. 

In this invention the ribbon is taken from the doffer of the carding 
cylinder, and passed through the axle of a revolving pulley, the hole 
through which it is preferred to make in a diagonal direction, or at an 
angle to the axis of the pulley, as this is found more effectual than if 
the hole be made parallel with the axis of the pulley. It may, however, 
be found advisable for some purposes to adopt the latter plan. This 
passing of the ribbon through the axis of a rotating pulley is the most 
important part of the invention, and it will produce the condensed yarn 
in asimpler and more effective manner than can be effected by the 
leather rubbers of the machines now in use.—wNot proceeded with. 

2668. RicHARD ARCHIZALD Brooman, Flect-street, London, ‘ Improve- 
ments in the pr eparation of fibres for spinning and in machinery 
employed therein.”—A communication.—Dated 12th November, 1856, 

This invention consists in a method of, and arrangements of 
machinery or apparatus for ensuring the regularity or evenness of gauge, 
or thickness of slivers or fibres, by causing the fibres after they come 
from the carding engine to pass in flat laps between rollers, cylinders, or 
other like appliances, so connected with drawing rollers as to alter the 
speed thereof upon any inequality or irregularity of thickness in the 

Reference to the drawings is essential to a full description of this 


laps. 
invention. 

2669. Ricuarp ARciIBALD BroomMAN, Fleet-street, London, “A new or 
improved felted fabric."—A communication.—Dated 12th November, 
1856. 


The fleece or cardings are collected as they are delivered from the 
carding engine, and a number of them placed in layers, one over the other 
until a web or sort of wad of the desired thickness is obtained, which is 
pressed between rollers, and the layers and filaments united together by 
sewing. The fabric is then fulled or felted, and finished in the usual 
manner. Articles having the appearance of seamless fabrics may be 
manufactured with the fabric by cutting out the parts from the web 
after the layer of cloth have been united as described, and the stitching 
the parts together into the proper shape with threads of carded wool, 
and next fulling the fabric when the woollen threads will be fulled with 
the cloth and an apparently seamless article produced. To manufacture 
hats, caps, shoes, and other articles, a canvass back or ground may be 
added to the fabric manufactured as described, and a nap or pile 
stitched thereon, and the whole fulled or felted.— Not proceeded with. 

a, jun. -, aud Tuomas Storxy, Framwell-gate Colliery» 
“ Ap jparat us for washing or cleansing coal.’ "Dated 12th 





2671. WituiamM Gre 
near Durham, 
November, 1856. 

This invention relates to an arrangement of apparatus for washing 
and cleansing coal, whereby the coal is more effectually freed from 
pyrites, stone, and other foreign substances which are of a greater 
specific gravity than the coal itself than by any apparatus previously 
employed for this purpose. According to this invention the coal to be 
treated is placed in a hopper or other portable receiver which opens into 
a long and slightiy inclined trough or wide spout near its upper end. 
At the extreme upper end of this trough is fitted a reservoir or tank 
of water having an outlet opening into the trough, which outlet is 

opened or closed, more or Jess, by means of a regulating valve. Trans- 
versely across the bottom of the trough are hinged a number of stops or 
es or plaies of steel, iron, wood, or 
material, which being raised from the 
bottom of the trough at pleasure by means of suitable levers and connect- 

Along this trough the coals are carried by the stream of water 

lowed to flow trom the reservoir and as the 

coals are of a lighter specific gravity than the pyrites or stones which 
mingled therewith, they are carried over the stops or break- 

id pass along the end of the trough into a receptacle fitted with 

a perforated or strong w gauze bottom the water is drained 

whilst the coals cau be removed in any way found most convenient. 

















breakwaters, composed of bars, pie 
other suitable are capable of 








or tank abeve; 








be 
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of, 
The pyrites, stones, or other foreign bodies greater specitic gravity 
than the coal are obstructed in their passage along the spout by the 


latter are tilted 





stops or breakwater before referred to, and when these 
ip by the collection of foreign bodies they are lifted up or elevated (the 
supply of coal being previously shut off) and the foreign bodies are 
washed through suitable openings, and pass into a second trough below 
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whence they are carried by a suitable spout to a separate receptacle, and 
are removed therefrom in any convenient manner. 

2679. WitturaM Francis, and James Hoorsr, Leadenhall-street, London, 
"Tanning and dyeing leather, linen, coiton, wool, hair, and silk, and 
fabrics composed of any of these substances.”—Dated 13th November, 
1856. 

Hides, skins, or other substances to be tanned or dyed are to be placed 
in an ex! g vessel or chamber, and the air exhausted therefrom, 
and after exhaustion the tanning or dyeing liquor is to be forced in by 
hydraulic or other pressure, whereby tanning and dycing may be per- 
formed in an expeditious manner.— Not proceeded with. 

2683. Joseru Hackine, Bury, Lancashire, ‘‘ Machinery for dre , polish- 
ing, and finishing threads and yarns.”—Dated 14th November, 1856. 

This invention consists, Firstly, in connecting a series of brushes to 
a‘belt or strap, guided by a plate, by which means more friction is 
obtained between the brush and the thread or yarn, than when circular 
brushes are used as heretofore; Secondly, in imparting a reciprocating 
motion tothe brush when acting on the threads or yarns to be dressed, 
polished, and finished; Thirdly, inan improved arrangemeut of rollers, 
on which the skeins or hanks of thread or yarn are distended; and 
Fourthly, in an improved compound machine for dressing, polishing, 
and finishing yarns or threads. These several parts require reference 
to the drawings to illustrate them. 

2693 Dawn Sav, and Perrr Wit.iams, Swinton, Lancashire, “ Apparatus 
for spinning 1 doubling cotton and other fibrous materials.”—Dated 



























14th November, 1856. 

This invention relates Firstly, to a novel construction of the “ bolster, 
or “ brush” used in spinning machines, known as throstles and “ doubling 
frames” or machines, and also in mules; and Secondly, to a novel 


arrangement of the washers employed to regulate the drag to the | 


bobbins in throstles and doubling frames, The novel construction of 
the bolsters consists in their being so formed as to have two bearings 
or supports for the spindle, at a distance of about two inches from each 
other, one being at the upper end, and the other at the lower extremity 
of the said bolster or brush. Between these bearings is formed a cavity 
in the interior of the bolster, which may be filled with washers, or a 
tube of flannel or wool, cotton waste, or other material which will 
retain the oil used for lubricating the spindle, thus keeping the spindle 
properly lubricated, and effecti an economy in the consumption of 
oil. The Second part of the invention consists in the addition and 
application of a metallic washer or dise, which is placed between the 
ordinary washer cloths employed beneath the re ving bobbins in order 
to regulate the necessary “ drag” which is required in throstle spinning 
upon bobbins or spools.— Not proceeded 
2694. ANDRE Sy MIXGT N, Kettle, 
woven fal —Dated 14th Nover r 
According to one arrangement of appz 
proposed to employ a number of rollers 
tremity upon two inclines in tbe per p of a drying chamber, the 
central portion of the rollers, hav the spindles of wet yarn spread 
over them. These spindles of yarn are held ina state of tension by 
means of other rollers, which are suspended in the hanks, and are of 
sufficient weight to keep the yarn stretched, the yarn hanging in a 
perpendicular direction. A current of hot air is directed into one side 
or end of the drying chamber, and escapes by the opposite side or end, 
and in its passage effectually dries the yarn, As fast as each roller of 
yarn is dried it is removed through a door at the lower end of the 
inclines, whereupon the rest of the rollers descend by their own gravity 
to fill up the space left by the withdrawal of the last roller, and this 
descent of the rollers, which causes them to rotate, imparts a travellir 
motion to the hanks of yarn passed ovcr them, and thereby prevents 
them from becoming creased or marked by the action of the suspended 
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for drying yarns it is 
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stretcher rollers. As fast as a roller is withdrawn at one end of the | This 


ckamber a fresh one with wet yarn is introduced at the other, the process 
of drying being continuous. In place of putting the rollers on inclined 
surfaces or Is, they mr be carried on horizontal bearing surfaces, 
and made to travel or roll along it by means of an endless chain or belt 
which is passed over them, or by any other convenient arrangement of 
mechanism actuated by hand or by power. 
2697. Joun CRAWLEY, Wood-street, Cheapside, ‘ Machinery for stitching 
fabrics "— Dated 14th November, 1856 
In carrying out this invention, the inventor employs two threads as 
heretofore: one thread is passed through the eye of a needle, which is 
carried up and down through the two pieces of fabrie intended to be 
united together, and the other thread is contained in a shuttle which is 
at the proper time made to pass through a loop formed by the first 
thread. The needle is in a bar which forms part of 















nounted vertica 
a moveable frame, and is made to move up and down in guides or grooves 
made in a suitable stationary framing. The moveable framing, which 
carries the needle, is actuated by a crank or eccentric on the main shaft 
of the machine, and also carries a pendant arm, which assists in effecting 
some of the other motions of the machine.— Not proceeded with. 








2700. NicHoLas PIERRE Joser H Leseurr, Rue de I'l 
** Embroidering machine.”— Dated 15th November, 1856. 





shiquier, Paris, 





















cylinder. They surround this skeleton cylinder, or segment of a | 2717. Esteves BLancnon, Blois, France, “‘ Machine ry 
cylinder, by a skeleton cylindrical frame or cage, which is placed in marking and boring leather and other similar substane 
suitable bearings, so as to rotate round the pipes which are fixed. The cutting screwed pins, and for uniting leather and other si: 
arn, threads, or fabric passes over, and rests upon, this skeleton cylin- - A communication, Remove dpe N a r, 1836, 
drical frame or cage, which is carried round by it as it passes through Ss : “s hy — pense chiefly fur the pegging of soles to boots, 
the machine, being employed to bring the yarns, threads, or fabrics, as ensin 5 a by er like articles ; but it is applicable generally to the 
near the drying steam cylinders or pipes as possible, without touching pt. = _ or more surfaces of leather or other material together. 
and without friction upon them. They combine with the ar =e pap tics e three apparatuses employed, and for convenience, the inventor 
of mechanism and apparatus described, a fan pl fixes eneme all on one tenes, so that no time may be lost in taking the 
within the skeleton cylinder of pipes to articles from one to the other, The first apparatus is for making, at 
the passing yarns, threads, or fabrics, regular intervals, the spots where holes are to be bored. It consists of a 
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or making and 
iilar waterials.” 
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. - and lever made a ratche sel. s ‘ ; 
thereof—Not proceeded with. Ne eae ee nent, ea erane ae eee 
ia — or marker, The leather passes over the ratchet wheel, and, being ad- 
2732. Joun », Rochdale, ‘* Admixture or compound to be emp “dg — “4 ’ , is 
7 r Lorp, Rochdale, a e ¢ < mpound to be employed a V d by it, is carried forward the distance of one ratchet at each stroke 





substitute for oil in the treatment of animal wool preparatory to carding. 





—Dated 19th November, 1856. of the lever. The poiut working with the lever makes a regular mark 

The patentee uses, as a substitute for oil, the following mixtures of each time the lever is depressed. The second apparatus is for boring a 
ingredients :—To one quart of olive, or other vegetable oil, are added hole at every point marked by the apparatus just named; or it may be 
three quarts of water, mixed with alfout four ounces of crystallised soda, applied to unmarked surfaces. It consists of an awl, or similar boring 
or other similar alkali. These are to be well amal uted, stirred, and tool, held in one end of a spindle which has affixed at its opposite end a 








mixed together in a cold state for use. bevelled toothed wheel; a crank handle has affixed on the miner end 
2 Tomas Hrxpie. Blackburn, Lancashi Manufacture of textile thereof a corresponding bevelled tooth pinion, all held in a suitable 
fabrics.”— Dated 19th November, 1856. frame. The handle being turned causes the awl to revolve and bore a 
This invention relates to that method of producing textile hole in the leather or other substance presented to it. The third appa- 
usually termed cross weaving, in which certain of the warp thre ratus is for cutting a screw thread on a piece of wire or other soft metal, 
at periods required to be moved transversely, so as to cross ‘rewing it into the surfaces or substances to be united, and for cutting 
















threads, and this motion is effected by a positive direct action of off the metal stud or screw, flush arly so, with the surface. A length 
heddles or harness. The arrangement cannot be described without re- ass or other suitable wire is placed in one end of a slotted tube, at 
ference to the drawings. he opposite end of which are fixed screw dies at right angles to the 





length of the tube, The end of the wire is introduced between the 

: ’ " om dies, the slotted tube is caused to rotate, and carries with it the wire, 

Crass 4.—AGRICULTURE. upon which the dies cut a thread, draw and drive it forward, and screw 

| Including Agricultural Engines, Windlasses, Implements, Flour Mi it into the leather or other substances held at the end of the apparatus a 

Manures, &c. short distance from the point of the dies. When the screw peg has been 

2689. Epwarp Mox Gt James's square, London, “ Artificial manure.”— driven |! ome, the atte ndant depresses a pedal, which brings together a 

Dated 14th November, 1856. pair of nipping levers which cut off the peg flush, or as flush as need be, 
To ten parts, by weight, of pulverised coal (Newcastle by preference) with the surface of the outer substance united. 

are added five parts of caustic lime, in the state in which it leaves the » Henry Joun Distin 
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, Cranbourne-street, Leicester-square, London, 






























kiln. To these are added five parts of common salt and one part of | ‘ornets and other wind musical instruments.”—A communication.— 
sulphuric acid.— Not proceeded with. Date 11s th November, 
2716. Witiam Hawkes, Birmingham, “ Machine for applying steam gfe inne ntion ce avnot be de scribed without reference to the drawings. 
power tothe ploughing of land and other agricultural operations "—Dated “GS PYOONECS GUN. 
17th November, 2746. Cuantes Francois JuLes Forront ots and shoes. 
This invention ¢ of the machinery after-described to be attached Partly a communication.—Dated 20th N ‘1856 
to the ordinary portable engine, and applied to the ploughing of land | This invention consists in covering soles of boots and shoes with a 








inventor n s the tractile | composition of gutta percha and tar —Not proceeded with, 





and other agricultural operations, ‘7 
power act in a direct line upon the implement to be moved, the engine | 
being placed lengthways with the line of draught. Two pulleys or drums | 
meter are worked alternately by a pinion, being made to | 
engage alternately in spur wheels on the said pulleys. The implement is | 
drawn backwards and forwards across the field, by means of a rope or | 
chain working in a snatch pulley attached to an anchor carriage placed 
on the opposite side of the field, The engine is upon wheels at right 
itudinal axis, and both the engine and anchor carriage CiAss 10.—MISCELLANEOUS. 
are moved from time to time by means of chains made fast ot one end, 
and coiled over pulleys worked by the engine.—Not proceeded with. | 
Ro EN | 2638. See Class 5. 
| 2639 Henry Bessemer 
’ 7.1 x ) wel 
Crass 6.—BUILDING. manufacture aud tres 
. ° * . . . : . ' dated 10th November 
Tucluding Brick and Tile Machines, Bricks, Tiles. Drain Pipes, Ce- 1 ated A WOVEN “a 4 ‘ ” 
. 2a A ae Ale TTT Vhis invention was di sribed in THe ENGINEER of May 15th, page 390. 
ments, Glass, laint, House Fittings, Warming, Ventilating, &e. a ¥ ‘ 
A = we The patentee claims, First , the purification or refinement of molten 
268 ( ) rg p s RvuTTER ’ *“« Metallic tile . . ‘ : . 
2688. Jou Rock Day, | and Tuo MAS Rutter, Birmingham, ‘‘ Metallic tile crude iron or melted pig or partially refined iron by causing the same to 
for roofing or covering building - ; 


s."— Dated 14th November r, 1856. ‘ : ; M 
> 7 ; > Pe > be mechanically mixed and agitated with slags and other suitable fluxes 
invention consists of a rectangular sheet of metal, one of the ~ . z . ne . 

or purityit uts in a vessel, Secondly, the purification or refine- 


edges on the longer side being turned up at right angles to the plane of . : 
the sheet. The oF posite edge is rein, up at right pes he es poe | ment, or rendering malleable molten iron that has previously been treated 
’ a ight angles, and the | 





Crass 8.—GAS. None. 





of large « 


CLass 9.—ELECTRICITY. None. 





es to its le 





Including all Patents not found under the preceding heads. 


i-street-place, London, *‘ lmprovements in the 
of iron, and in the manufacture of steel.”- 























{ by means of jets or currents of air or of m forced i a y 
: : ‘ ) fa ’ stear into the same, b 
extreme edge turned down again so as to form an inverted trough-like : Aer . : : od 
A Prd . . _ agitating such iron with slags and suitable fluxes or purifying agents ina 
figure running along the side of the sheet. A series of inverted VY : ‘ pro oe oak . 
< " vessel as describe Thirdly, the subjecting of molten iron which has 
formed or curved elevations are raised across the sheet of metal by : a oa : , 
7 been previously agitated with other matters, as described, in a vessel to 
stamping, pressing, or otherwise.— Not proceeded with. in » . 
jets or currents of air, or of steam forced into and among the fluid 
2706. Jomn Bruun Abingdon-street, Westminster, ‘‘ Chimneys.”’— Dated metal. Fourthly, the purification and conversion of fluid crude or 
15th November, 1856, 





partially refined molten iron into steel, or into malleable iron, by 
agitating and mechanically mixing therewith fluxes or other matters 
combined with the use of streams of air in a vessel as described, whether 
the streams of air or steam be used simultaneously with, or before, or 
after the mechanical itation of the said vessel. And, Fifthly, the 
running in a divided state from a converting vessel or apparatus fluid 
France, ‘* Mechanical metal which has been treated by the action of streams of air or steam 
into molten slag or scoria or purifyir rents as described, 


In constructing a stack of chimneys the top of each chimney is made 
of a conical or pyramidal form, of st y curved contour, with or | 
without a level or inclined base or surface on each side of the top of the 
stack. A vertical partition is placed between each chimney top to pre- 
vent the smoke from one chimney descending into an adjoining one. 








2713. ALEXANDRE MAnriz Josep E&ckmMan LILLE 
bakery and cookery.”— Dated 17th November, 1856 
What is claimed as new in this invention is, in so far as it relates to 
ovens, the application of several moveable baking floors placed one above 
the other, revolving by the action of a common central vertical shaft, for 
the purpose of baking bread and other articles of food with the same 
fire; which oven may also heat apartments. And in so far as it relates 











2640. Epwin Tuomas Downy, Stratford-place, Camden-town, “‘ Printing 
several colours at one time from a single stone, plate, or block.”—Dated 
10th November. 1856. 

This invention consists of applying several colours to the same stone, 
plate, or block, and this is accomplished in some cases by means of 


This invention consists, First, in a peculiar arrangement of levers for | to kneading apparatus is especially the spherical shape of the ends of the perforated plates in the nature of stencil plates, and in other cases by 





transmission of the movement. -ondly, in a peculiar construction of 
pincers. Thirdly, in a peculiar form of eccentric for working the 
needle. Fourthly, in the construction and employment of a holding rod 
for holding the thread. ‘These several parts cannot be described without 
reference to the drawings. 





07. GrorGE Pre, Ipswich, “ Tr 

November, 1856. 

This invention co nsists of subjecting cotton, whether in the raw state 

or in the state of sliver, or rove, or yarn, or thread, or woven fabric, to 

the action of a solution of fuller’s earth, by which the natural colouring 
matters and the gummy properties are removed. 

2708. Henry Biackev Butterworth Hall, near Rochdale, Laneashire, 
** Billies and mules ry stbubing and spinning wool, cotton, or other 
fibrous materials ated 15th November, 1856. 

These improvements are designed for preventing the breaking of the 
ends of the yarn during the operations of stubbing and spinning, by 
adapting to billies and mules certain mechanism whereby the operation 
of piecing the ends of the yarn, 

improvements, for the most t 





id bleaching cotton.”—Dated 15th 



























s commonly practised, is, by these 
dispensed with, and the work manu- 
factured thereby is more level, and of better quality, and can be pro- 
duced in larger quantity in a given time than by the use of billies or 
mules as heretofore constructed, _ The ans by which these improve- 
ments may be effected is, First, by imparting motion to the surface ange 
through the agency of worms ad other mechanism ; and, Secondly, 
the use of certain change wheels which impart motion to a shaft oe a 
finger thereon for the purpose of delivering the proper length of mate- 
rial to be slubbed or spun, the difference of amard being altered by 
changing a wheel — Not proceeded trith, 








2710. Natwan Roninson, Jonn Lister, and Hryry Stevenson, Brad- 
ford, Yorkshire, “ Looms for weaving.”—Dated 15th November. 1856. 
This invention relates, Firstly, to that 5 of a loom known as the 
lathe or going part, and consists in the application and arrangement of 
apparatus in connexion therewith, whereby the inventors are enalled to 
have the reed secure in its place, at both ends, when the shuttle is pro- 
perly in the box at either end of the lathe, but loose or free to move out 
of place when the shuttle is out or not properly in either box, by which 
means they prevent break of the warp when the sh ares stops in the 
shed. Seconcly, the invention relates to the ; 
sists in the application to or: 
ing, which was secured in a former pat } th, > 
583, and described in the third part of the specification thereof 
applied to looms for weaving cocoa-nut matting.— Not proceeded with. 
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2721. Samvet Cunuirre Lister, Manningham, Yorkshire, “‘ Spinning.” 
Dated 18th November, 1856 
The invention consists 
varying speeds, as it is ¢ 
dually as the bobbins fili. 
without reference to the 





inning frames, at 






frames to run gra- 
yed cannot be described 





3730. Wittraxw Sanity Crvrcnine, and James Prapsnaw, Ste . 
Chester, “ Improvements in machinery or apparatus for drying yarns or 
fabrics, applicable to machines for sizeing or yarns or threads to 
prepare them to be woven.”— Dated 19th “Nove er, 1506. 

This invention consists in a certain combination of mechanism or 
apparatus—namely, in a cylinder or pipe, or in a series of cylinders or 
pipes heated by steam; but the inventors prefer a series of pipes 
arranged in a circle to form a skeleton cylinder, or the segment of a 











kneading box, which allows the dough to be completely kneaded and 
easily removed ; and also the application of a warming pan to prevent the 
dough cooling while working it. 


means of rollers having recesses or cells therein to receive the various 

colours, the cells or recesses being of such forms as to correspond with 

the required parts of the design to be coloured thereby.—Wol proceeded 

Joun Grirve, Bank Park, Haddington, “Chimney cans.”— Dated with. 

isth November, 18! 
This invention cannot be described without reference to the drawings. 

— Not proceeded with. 
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2641 Anprew Bartow, Shirley, Hants, “ Washing apparatuses.”—Dated 
10th November. 1856 
In the washing tuns or apparatuses as now used the agitators work 


2727. WILt1AM Brinpey, Moorgate-street, ‘Treatment and application of vertically, or rotate in a vertical direction, whereby part of the contents 
papier-maché for covering floors, roofs, and other like useful purposes.” — of the tun is exposed to the atmosphere, which acts prejudicially thereon. 
Dated 19th November, 1556. The first part of this invention consists in causing the agitators to rotate 


The patentee first prepares the papier maché by putting it into a wire horizontally, and it also consists in forming the agitator blade heads 
or perforated metal sieve or frame to obtain sheets of any required thick- with a broad or enlarged surface, to cause a better circulation of heat 
ness according to the usual process of manufacture, and ornament such through the tun. In order to maintain the proper temperature in the 
sheets while in a soft state by embossing or figuring the surface by raising tun, it is formed entirely, or partly, with a jacket or case, in which 
figures thereon, which is effected by means of metal, papier maché, or water or other liquid is placed and ‘heated by steam which is caused to 
other stencil plates or like means, Another preparation of sheets of circulate in pipes introduced therein. Instead of steam, hot air or 
papier maché consists in covering one or both sides with fabrics made of gases may be employed to heat the liquid, The false bottom is formed 
wool, hair, or other suitable fibrous materials, previously perforated or of as stes of cones or pieces, circular at top, and tapering off to the 
otherwise ; or such materials may be placed betwcen two or more sheets bottom thereof. Each cone is perforated, and the cones or circles are so 
of papier maché, rendering such manufactured articles noiseless when placed that each perforation or aperture is about half an inch distant 
trod on, and therefore very desirable for covering floors and similar from that next to it. 
uses, And sheets of papier maché may be corrugated by pressing them 
between corrugated metal or other moulds, 














2643. Winiiam Sron Greenhithe, Kent, “Sizeing paper.”--Dated 10th 


November, 1856 





’ 7» ~ . » - The object of the present improvements is to cause the size to enter 
Crass 6.—FIRE-ARMS. None. and permeate the body of the paper, so that it shall be thoroughly sized 
a throughout, and this is effected by causing the unsized web of paper to 


CLASS 7.—FURNITURE AND CLOTHING. pass over air boxes from which the air is exhausted, the web being 
supported during its passage by means of tapes or felts, or by an endless 
wire cloth if necessary, and as the paper passes along, and immediately 
before its arrival over the air box, a current of size issuing from a tube 
in which is made a fine slit or a number of perforations is projected into 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

Frank JAMES Witson PackMAN, Puckeridge, Herts, and Cares 

erick Pike, Oxford- street, London, ‘‘An armed glove or covering 






























for the thumb and fingers. "Dated 12th November, 1856. the surface of the paper, and the partial vacuum made in the air box 
This invention consists in affixing in or to the thumb and fingers of will cause the size to enter the body of the paper, and if not sufficiently 
gloves, gauntlets, and other coverings for the hand or fingers, all or any size d by one current the web of paper may be conveys d over a second 
of them, pointed steel blades, hooks, or claws, solid or hollow.— Not pro- air box, and a second stream of size be allowed to fall upon the date 
ceeded with. side of the paper previous to its passage over the second air box. The 
2709. Jou , ill, London, “Library tables or desks.”—Dated ir boxes are } artially « xhausted by the withdrawal of the air, by means 
15th November, 1856. ‘ of pumps, steam s, wind draft, fans, or other convenient m 
This invention consist in a new arrangement of flap or slope, and in a apparatus, and by this exhaustion the atmospheric pressure 
hinge-lock connected therewith, and communicating with a set of bolts surface of the paper causes the r the paper and be drawa 
on one or both sides thereof, which bolts lock and unlock a nest or nests into the substance of the fabric, at onee, if required, be 
of drawers as may be required at the back of the table, and on one or passed through a trough containing water, and the nee into the drying 
both sides of the slope. The slope is formed with a hinge at or about chambe ‘be carricd into the drying chamber without the intervention 
the centre thereof, which, on being hinged back, and the whole slope of the wa ugh. The object of the water tre ugh in Os case ts ” 
turned up, exposes fittings immediately in front of the writer or user, clear the of the paper from any verfluous size or impurities, 








containing papers, envelopes, and the necessary accessories for writing. | * WILLIAM mu, Salisbury-street, Adelphi, “* Machinery for sewing 
The main hinges to the slope, while it is being turned back bring down | loth or other materials.”"—A co ication—Dated 11th November, 
a bolt or bolts on each side thereof, and allow of the drawers above men- — 





Reference to the drawings is essential to a description of this improved 
machinery. 

2649. Joun Frit Jonrs, “i 

cylinders for printing ti ‘brie 


tioned being opened ; the return of the hinged flap to its original posi 
tion acts upon the bolts and locks the drawers. In the arrangement just 
described the writing surface of the table is flat, but where it is desired 





rovements in the manufacture of rollers or 
ind in machinery to be used in manufacturing 





to be sloping the main hinges before alluded to are connected to a flap, the said rollers or cylinders.” —Dated 11th November, 1556 

fiush with the table, in such manner as, on the hinged flap being thrown The patentee claims the making or constructing the liners or hollow 
back, to cause the flush flap to rise at the back, and afford a sloping sur- cylinders which are placed between the mandril or axis on which the 
face or desk for writing, roller when complete is intended to work, and the copper shell or tube 
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GINEE®R. 


THE EN 








forming the aut intieh of such roller, Firstly, by aiithige such liners in 

~ metal moulds with mandrils inserted of such a form that the liners are pro- 
duced of the required size, taper, and with a nib formed longitudinally in 
the interior as before described; and, Secondly, by cuttingor shaping the 
interior of the liner to the required form by means of the machinery before 
described, Thirdly, the securing of the copper shells or tubes to the 
liners by soldering, turning, zincing, or by depositing zinc or any other 
suitable metal, and also the securing of such copper ghells or tubes to 
the liners by screwing the one upon the other. Fourthly, for embossing 
a pattern or design upon copper or other metal shells or tubes by pres- 
sure in dies or moulds. 

2650. Witttam CuarK, Chancery-lane, “Improvements in the manufacture 
of barytes and strontium and their salts, and in their — to various 
purposes.” —A communication.— Dated 11th November, 1 

The patentee claims, First, the production of eioide of barium or 
strontian from the liquid resid of the factures of chlorine 
or chloride of calcium and natural sulphates of baryta or strontian. 
Secondly, the preparation of the nitrate of baryta from the nitrate of 
soda and the chloride of barium. ‘Thirdly, the use of chloride of 
barium for preparing hydrochloric acid, tartarie acid, 
sulphate of baryta, and the application of the sulphate, and also of the 
sulphates of strontian to distemper colouring or painting. Fourthly, 
the preparation of nitric acid by the wet process, and the preparation 
of caustic baryta with the nitrate obtained as before described. 
Fifthly, the use of the sulphuret or oxysulphuret of barium fer 
obtaining, by their combination with hydrated oxide of manganese, 
hydrated baryta free from sulphur, and in the application of the 
hydrate to the hardening of plaster objects, or to the fixing of colours 
applied with size or fecula. Lastly, the use of the oxide or of the 
sulphuret of barium for the preparation of stearic and acetic acids. 

“ Obtaining 





2653. Francis Freverick CiossMANN, Park-lanc, London, 
aleohol.’’— Dated 11th November, 1856. 

Nuts may be used, either green or dried, but by preference dried, 
After being deprived of the shell or skin, they are ground and putin a 
boiler, with a sufficient quantity of water to produce a condition suitable 
for fermentation. To assist this operation yeast or other suitable fer- 
menting matter may be added. When the fermentation is complete the 
distillation may be effected in the usual manner for the production of 
alcohol.—Not proceeded with. 

2655. Huau Bates, Manchester, “ Apparatus to be applied to hoisting and 
other lifting machines ”—Dated 11th November, 1856. 

This invention relates to a novel method of stopping or retaining the 
ascending or «descending room, chamber, or box employed in hoists in 
warehouses, mills, factories, pits, &c., for conveying persons and goods 
from one floor or height to another, in the event of the rope breaking, or 
the occurrence of any other equivalent accident, which would cause or 
allow the room or chamber to fall to the bottom of the said shaft, 
thereby endangering life and property. T1.e improvements consist in an 
arrangement of apparatus for effecting the above-named object, which is 
constructed as follows :—Bearing upon the suspensory rope, at any con- 
venient place, are one or more eccentrics or pulleys ; attached to a lever 
or levers in connexion with vertical rods extending from the top to the 
bottom of the hoist, well, or pit at any convenient distances in the said 
rods are placed slots so arranged in connexion with moveable, vibrating, 
or swinging catches attached to the upright of the hoist, that one 
shall protrude 
oblique direction, so that the other end shall allow of the passage of the 
room, chamber, or box so long as it does not become disconnected from 
the rope. If the rope breaks the pulleys or eccentrics as may be bearing 
upon the same will give way, and cause the vertical rods to drop by their 
own gravity, thereby bringing the slots in the vertical rods to bear upon 


the catches or stops, causing them to assume a horizontal position, so 


and artificial j 














end | 
through the slots in the vertical rod in a slanting or | 


that they immediately come in contact with a rack upon the sides of the | 


box or chamber, thus forming a stop or support for the room, box, or 
chamber, Also in connexion with the said apparatus is employed a novel 
form of catches affixed to the top of the box, and in counexion with the 
rope, so constructed that when the rope becomes disconnected they shall 
shoot out simultaneously with the catches upon the uprights of the 
hoist or well, and fall into recesses or ratechets placed along the uprights 
for their reception by the same means as before described, or any other 
mechanical equivalent. The counter-balance weight is also caught, if 
necessary. 


2664. Wiitram Henry Bacmaty, and Tuomas Corny, St. Helen's, Lan- | 


cashire, ‘* Grinding various substances.”"— Dated }2th November, 1856 

This invention relates to an improved means of grinding various 
substances, which may, with advantage, and without detriment, be sub- 
mitted to the operation hereinafter described. It consists in grinding, 
pulverising, or levigating the substances, by agitating them in a liquid, 
together with a quantity of loose pebbles or small pieces of other hard 
substances. 

2665. See Class 1. 
2667 
ous colours simultaneously.”--Dated 12th November, 1856, 

In this invention the inking table is composed of a frame similar to 
the chase of the type form arranged with pieces of wood or reglets of 
metal, corresponding with the various lines of colour required in the 
form to be printed. If a placard or bill composed of six lines of type, 
ornament, &e., is to be printed in six different colours the patentee 
places six wooden rules in such a position inthe inking table or form as 
to corre: pond with the six lines of type, blocks, ornaments, &c., so com- 
posing the printing form, each piece of wood being rather wider than 
the line of type with which it is to correspond, The inking table or 
form being thus arranged, he places a proper quantity of ink on each of 
the rules, He then takes an inking roller of the ordinary description, 
but provided with guides or runners at each end, which guides pass along 
pieces of wood or metal arranged for that purpose at the side of the 
inking table, and by means of the roller he distributes the ink along the 
entire length of each and all the wooden rules composing the inking 
table. Having done this the roller is charged with all the colours placed 
upon the various sections or rules, each rule contributing to the roller a 
band or ribbon of the ink with which it is charged, so that for as many 
sections or rules as may be in the inking table the roller will have as 
many bands of ink of the same colour, or of as many various colours as 
the inking table may be supplied with. ‘To ink the printing form, the 
roller is applied to iv in the same relative position as it was applied to the 
inking table, and the guides at the ends of the roller run in gutters or 
grooves at the side of the type form corresponding with those at the side 
of the inking form or table. By this means the ink taken offeaci seetion 
or rule of the inking table by the roller is transferred by the roller to the 
corresponding line or section of the type form.— Vo? proceeded wit. 

2674. Cuartrs Wastett Dixry, New Bond-street, ‘* Double opera classes, 
and other glasses of a similar name."’"—Dated 13th November, 1856. 

This invention relates to certain improved forms of connecting bars 
for uniting the two barrels of double opera glasses and other double 
glasses, whereby the eye glasses may be brought close up to the eves. 
According to one arrangement the improvement consists in bending 
inwards the front fixed bar which connects the two barrels of the 
glasses aswell as the moveable bar (which is connected to Uie slides) in 

such a manner that the eye-glasses or lenses may be brought close up to 
the eyes, the nose being free to enter the recessed or bent portion of the 
cross bars between the barrels, in place of being obstructed by them as 
is the case with opera glasses of the ordinary make, wherein the cross- 
bars are stright. According to another modification, the cross-bars 
may be bent or curved upwards, similar to the bridge piece of a pair of 
spectacles, the same facility of bringing the eye-glasses close to the eye 
being thereby obtained. 
2678 Thomas Earr, Newark-on-Trent, 
Dated 13th November, 1856, 

This tap is considered principally adapted for measuring spirits and 
other liquors in small quantities, and is constructed with a hollow 
cylindrical plug of rather a large diameter. In extension of, and in 
communication with the plug, is placed the receiver or vessel which, 
with the capacity of the plug, forms the measure for the liquid. At 
the top of the measure chamber a valve is placed for the inlet and 
egress of air, but which is closed by a float when the vessel is full of 
liquid, The plug is ground and fitted to its seat in the usual manner, 
but has three vupenings, one of which communicates with the source of 
supply. The others are placed as required in communication with the 


“A tap for measuring liquids.”"— 


. JEAN CHARLES BouLay, Rue des Bernardins, Paris, ‘* Printing in vari- 





egress aperture or nose of the tap. When the plug is turned to place 
the ingress aperture in communication with the source of supply the 
measuring chamber fills and closes the valve at top. The two egress 
apertures are intended for drawing off either the whole or only a part of 
the contents, but nevertheless to measure the quantity drawn off.—WNot 
proceeded with. 

2680 Joun KinniporGi, Renfrewshire, N. 


— Dated 13th November, 1856. 
This invention relates principally to the manufacture or moulding of 


metal pipes or hollow or tubular articles of cylindrical contour, but it is 
also applicable in the facture or Iding of other metallic articles 
more or less resembling pipes in general structure. In moulding and 
casting pipes or similar articles by the aid of this invention, core bars 
capable of expanding and collapsing or contracting in diametrical 
dimensions are used. These expanding and collapsing core bars are 
each composed of three, more or less, longitudinal pieces of curved 
metal or segmental metal plates, combined together so as to form a bar 
of the desired diameter, with their longitudinal junction edges in contact 
with each other. When three segmental pieces are used, one of them 
(curved to correspond to the largest diameter to which the core bar is te 
be adjusted) is a fixture as regards the adjusting action, being fast 
upon a bottom or end plate. In the axial line of this fixed plate, or in 
the line from which its curvature is struck, there is a central adjusting 
spindle somewhat longer than the core bar segments, capable of revo- 
lution in a footstep in the end plate at the bottom, and in a collar bearing 
in arms connected to the upper end of the fixed segment. On this 
spindle there are keyed two or more small eccentrics, their radii of 
eccentricity being coincident, so that they give their effect simultaneously 
on the same side of the spindle. Connecting rods pass radially outwards 
from these eccentrics, and are jointed to the inner side of a long, 
narrow, externally wedge-shaped piece, which virtually forms a fourth 
segment of the core bar. This wedge piece is guided so as to travel in 
an accurate radial line by fixed end guide pieces. The two main adjust- 
able segments which are similar to the fixed segment are each hinged, 
jointed to, or otherwise put in contact with the fixed segment, one on 
each side, so that their free contiguous ends are capable of folding over 
tow.rds or from each other; these contiguous edges being formed with 
inclines to correspond to the inclines on the intermediate wedge piece. 


B., ‘‘ Moulding or shaping metals.” 











2682. PeTen ARMAND Lecompte de FonTAINEMOREAU, Rue de l'Echiquier, 
Paris, ‘* Forming letters and other devices on metallic surfaces.” 
communication.— Dated 14th November, 1856. 

To obtain the desired engraving a zine or other metallic plate is em- 
ployed, on which are formed by the usual means the letters, figures, or 
designs which it is desired to produce in relief. By this means the plate 
exhibits in blank the parts cut out, into which is poured a metallic com- 
pound consisting of tin two parts, bismuth two parts, antimony one part, 
which composition, in contact with zine and copper, resists the action of 
acids If, instead of an engraving in relief, it is wished to obtain an 
intaglio engraving, the operator commences by cutting, by the usual 
means, from the metallic the letters or designs required. These letters or 
designs are then fixed on a thin sheet ef zinc, and the case filled with the 
same compositiou.—Nol proceeded with. 

2685. ApoLPHE EMANUEL Hvuart, Southampton, Surrey, 
ot children.”— Dated 14th November, 1856. 

This toy exactly resembles the children’s balloons which are now well 
known,—WNot proceeded with. 
2690. Jean Baptiste Hea, Rue 
and vegetable substances suitable 

14th November, 1856. 
The substance to be preserved is cut up into suitable pieces, and these 


pieces are hung up ina heated chamber containing an atmosphere con- 
sisting of carbonic acid gas; or the substances are otherwise partially 
dried in an atmosphere of carbonic acid gas. When this process is 
complete the pieces are removed and dipped into a bath of gelatine, and 
when they have remained a short time in this bath they are removed and 
the film of gelatine allowed to dry ; and, lastly, they are plunged into a 
bath containing tannin. When removed trom this bath and dried the 
meat or other substance is ready for packing, and in packin 
should be covered with coarsely powdered bark.—.Vot proceeded with. 











“Toy for the use 


St. Lazare, Paris, ‘* Preserving animal 
for food.”—A communication.— Dated 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 


Tue MALteaBLe Iron Trape: Lffects upon it of the Money Market: The 
Scotch and Welsh Trade: Remarks upon Prices: The Holidays—Pia Tron 
Trape—CoaL TRADE—BIRMINGHAM AND WOLVERHAMPTON TRADES: 
Further Fall in Block Tin: Expected Decline in Copper—OPreNxtna or Car- 
THORPE-PARK, BinMINGHAM—THE DUKE OF CAMBRIDGE AT THE BiR- 
MINGHAM MANUFACTORIES—STATISTICS ON THE LABOUR AND EpvucaTIon 
or CHILDREN IN) BirwincHaM — THE RriRMINGHAM PHOTOGRAPHIC 
Society: Proceedings at their last Meeting—WateR and Gas Works aT 
COPENHAGEN: Tribute to British Skill: What Science has Gone to remove the 
Enmity of Nations—StTarrorpsHtne Porrertes WATERWORKS COMPANY: 
Prosperity of the Concern: Extent of the Works: Appointment of Engineer 
and Sub-Engineerr—A PENALTY UPON THE NORTH STAFFORDSHIRE RaIL- 
way Company—Tne MeTaL MANUFACTURES oF THE UNITED States: 
Important Statistics. 

Tue extreme tightness of the money market is exercising a prejudi- 
cial influence upon the iron trade. Consumers’ requirements are 
known to be many and pressing, yet orders are given out to meet 
only those that cannot be further delayed — This state of things 
has become very marked in the past week, during which time the 
demand has slackened considerably ; nevertheless, most of the leading 
houses are fully employed upon orders that will last over next 
quarter-day, and in certain descriptions the inquiries are as numerous 
as can be met. Whilst terms at the houses of less note may be 
easier than they were a few weeks ago, the “trade” prices are 
maintained for first-class brands. ‘The absence of all speculation in 
the increasing or commencing of commercial or other undertakings 
in which iron is largely used is felt even more by the Scotch and 
Welch firms, than by those of South Staffordshire. 
the Clyde, where, no great while ago, there was so much animation in 
the iron ship-building yards, there is now, comparatively speaking, 
scarcely a ship upon the stocks, and as for Welch bars, quotations 
may be obtained in favour of buyers which could not have been 
secured a fortnight since. In these two quarters a variation in 
price in the direction named is always first perceptible ; and such 
facts should be regarded as slender encouragement to buyers of 
South Staffordshire iron in their hope that the prices that have now 
for so long a time ruled here will experience a reduction at the 
preliminary meeting, that will be held in another three weeks. The 
ease to only a slight extent of the tension at which the money 
market is now held, or a little more active inquiry, would soon 
make the books of the Welch and Scotch houses inaccessible to orders 
upon terms at which they are at present open. Further, the prices of 
the houses in Wales, as they relate to so ditlerent an article to 
that for which South Statfordshire is celebrated, have never, we 
think, been allowed to interfere with the rates of this district. In the 
past week not much iron has been made at the malleable iron works 
in consequence of the holidays, The instances are few in which 
work was resumed before yesterday (Thursday) morning: This 
last named circumstance, in slacking the supply, will tend to the 
firmness of prices. 

The pig-iron trade has been comparatively inactive since our last. 
Representatives of both this and also the manufacturing branch of 
the trade were few on ‘Change at Wolverhampton on Wednesday, 
and at Birmingham yesterday. 

The coal trade is more than usually active for the season. 

The principal manufacturers in the leading trades of Birmingham 
and Wolverhampton report themselves as pretty well off for orders, 
both home and foreign. The makers of articles in which tin is used 
received the very acceptable information on Monday last that block 
tin might, from that date, be had at £4 per ton reduction upon the 
quotations which, after a similar reduction, were published a fort- 
night before. This declaration had been expected at least a week before, 
as at that time, we think we are not incorrect in stating, discounts 
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to ‘thee extent of the fall were made by the tin smelters. Traders 21 say 
they are indebted for the reduction to the appearance in the market 
of a foreign product. Notwithstanding the enormous rise in the 
prices of block tin in recent years, they have very little faith in the 
stability of present rates, when the foreign trader shall have been 
driven from the teld. It is by no means , improbable that this fall, 
added to the two previous reductions, will occasion a proportionate 
decline in the price of tin plates, in which article exceedingly 
little is being done-———By many persons engaged in the brass- 
foundry trade a reduction in copper of another penny is ex- 
pected to take place in a short while. Certainly such a reduction 
would be attended with much beneficial effect upon the greater 
number of the Birmingham trades. Considerable interest has been 
excited in Birmingham by the following report, brought by the 
West India mail, which arrived in Southampton on Tuesday last :-— 
“ There has been a great discovery of gold at Upata, in the province 
of Venezuela. The gold is exceedingly pure, and the quantities 
realised are beyond belief. Two miners discovered in one day thirty- 
four ounces. The gold found is principally in large nuggets, from four 
to tive ounces.” 

The opening of Calthorpe Park, Birmingham, took place on Monday 
last, amidst a display of civic grandeur and popular enthusiasm 
which seldom occur in the provinces. These were induced for the 
most part by the presence, as ‘he principal actor at the.ceremony, of 
his Royal Highness the Duke of Cambridge. The day was observed 
as a general holiday. Between 400,000 and 500,000 persons are said 
to have lined the route that the royal Commander-in-Chief took from 
the railway station to the park. ‘In the evening, whilst his Royal 
ilighness was being banquetted in a style that has been scarcely 
excelled in the Egyptian hall, the mass were being entertained at a 
free concert and a free ball given in two of the largest rooms of the 
town, also at the cost of the mayor. On Tuesday the Duke of 
Cambridge and a distinguished party visited several of the leading 
manufactories, receiving as presents specimens of the articles peculiar 
to a few of them. A pleasing incident took place at the works of 
Messrs. G. R. Collins, where a medal having a well-modelled bust 
of the Duke, and being suitably inscribed, was presented to him. At 
this point Mrs. Collins, having been introduced, expressed a hope that 
the Duke would accept a copy of the medal in gold, from a soldier's 
daughter, who had fought at Waterloo. The Duke received it very 
kindly, and said he recollected the name of Sir John W hale, who was 
captain in the Life Guards, and was knighted for his bravery at 
Waterloo. The Duke shook hands with the lady at parting. The 
Duke here, as elsewhere, inspected everything, and especially the 
several processes, with minute and painstaking care, with an evident 
desire to understand all he saw, and many of his suggestions contirm 
the impression produced by his speech on the previous evening, tha 
he has a thoroughly practical common sense mind. At the gun 
manufactory of Messrs. C ooper and Goodman, where the party were 
shown all the processes of rolling, grinding, rifling, fitting, &e., the 
Duke was evidently in his element—asking questions, making sug- 
gestions, and evincing interest even in the workmen. ile readily 
recognised an old soldier by his salute, and never failed to make 
inquiry about the occupation and the habits of the boys whom he 
passed in his route. Here, as at the View House, where he subse- 
quently went, he desired to know why it was that the various parts 
of guns, gauged to a nicety, could not be made to fit indiscrimin: itely, 
but that one particular part would only fit one particular gun. Again 
and again he insisted upon the gred at value of this arrangement, a 
necessity of which he had evidence in action—a man lost his bayonet, 
he picked up another and it would not fit. Why was this? These 
questions were repeated over and over, and led to several animated 
discussions. From the gun manufactory the Duke proceeded to the 
Government “ View Houses” in Bagott-street, where Colonel Gordon 
received his Royal Highness. These works have been very much 
extended since the commencement of the war, and will now sutlice 
for any amount of testing. Here the Duke saw the process of 
proving, gauging barrels, locks, ramrods, bayonets, &c., and several 
times expressed his astonishment at the severity and minuteness of 
The Duke was thus engaged from noon till nearly seven 
o'clock, shortly after which time he left the company assembled to 





' meet him at the banquet on that evening, held, as on the previous 


day, at Dee’s Hotel. 
By the instrumentality of an association which has been lately 
established in Birmingham, to aid in the removal of obstacles to 


| education, statistics have been obtained as to the ages of the chil- 
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dren of the working classes who are now receiving the usual school 
education or are at work. The statistics have been obtained from 
1,043 families in various parts of the borough, and relate to 1,373 
children between the ages of 7 and 13. ‘The tables show, amongst 
other things, that as respects males, the number who receive daily 
education is 62 per cent. between the ages of 7 and 8; 61 per cent. 
between 8 and 9; 45 per cent. between 9 and 10; 41 per cent. 
between 10 and 11; and 17 per cent. between 11 and 12. It will 
be a matter of congratulation as well as of surprise to many to 
know that between the ages of 9 and 10 nearly one-half the children 
of the poorer classes are at school. 

At the last monthly meeting of the Birmingham Photographic So- 
ciety, a committee was appointed to collect subscriptions on behalf of 
the widow and orphans of the late Mr. S. Archer, the discoverer of 
the collodion process, the Society heading the list with two guineas 
from its own funds. At the same meeting Mr. Rejlander spoke upon 
the evils arising from reflection in the camera, and upon the best 
means of making the sides of the camera non-retlecting. Captain 
Clarke stated that he had succeeded in taking a very beautiful ne- 
gative from a collodion plate, preserved by pouring over it a quantity 
of bitter ale. The Rev. William Law advised the slight addition of 
sugar to the ale, while Mr. Beckingham thought by using the ordi- 
nary beers it would be unnecessary. The Rev. William Law ex- 
hibited a stereoscopic view, printed upon the new photographie 
paper, for a sample of which he was indebted to Mr. Beckingham, 
and considered it the best that he had yet tried. Dr. Norris laid 
upon the table some stereoscopic transparencies, printed upon the 
dry collodion plates. 

Some twelve months ago the municipality of Copenhagen (Den- 
mark), resolved to erect gas and waterworks. Mr. Simpson, the 
municipality’s engineer, drew the plans, and Messrs. Cochrane and 
Co., of the Woodside Ironworks in this district, were engaged to 
carry them into etiect. On the 16th ult. the foundation stone of the 
waterworks was laid with all due pomp and circumstance. Captain 
Jacobson, one of the chief commissioners, took the leading part in 
the proceedings. After laving the stone the gallant captain made 
the following speech. We give it not because it refers prominently 
to the contractors named (who are known not the least because of 
the magniticent bridge which now spans the Medway at Rochester, 
or because of the stupendous landing stage which has just been 
fixed at Liverpool), but because of the tribute which, in these gen- 
tlemen, Denmark has paid to British skill in an important depart- 
ment of the material sciences. Captain Jacobson said, “I beg to 
congratulate the citizens of Copenhagen upon the great fact which 
is this day avcomplished, the fixing of the foundation stone of an 
undertaking the importance of which well deserves the enthusiasm 
exhibited by the many I have the pleasure to address. We have 
this day, in a solemn manner, before our assembled citizens, inaugu- 
rated a great national work, a work having for its object the affording 
to all a supply of that great necessity, pure and wholesome water. 
Many, doubtless, among you are unacquainted with all that has 
been accomplished towards the end we have in view. In a two-fold 
sense we are now in the middle of our operation, less than twelve 
and before another year shall 
have been added to the role of departed time, the whele will be com- 
pleted. It is most gratifying to me personally, and to the commission 
generally, to have this public opportunity of otlering our testimony 
to the energy and skill of the contractors, who have in every respect 
performed their task in a manner the most satisfactory, and who will, 
we aré contident, justify the high reputation which they bear, not 
only as regards the character of the work, but in executing it within 
the time specified in the contract In another respect we May say 
that we are in the middle of our undertaking, inasmuch as the walls 
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within afte h we are assembled have still to be raised a considerable | 
height. Many unacquainted with such structures and such works 
may naturally wonder why so long a time should be required to carry 
out the scheme. Let such look ‘at the work before them—let them 














inspect the huge masses by which it is surrounded—let them contem- | 


plate that one million and a half of bricks have been used for the 
elevation of the spot on which they stand, and that miles of pipes 
have been laid to the distant wells whose waters are to be gathered 
together for their use—let them, I say, contemplate all this, and, in 
addition, the fact that nine millions cubic feet of earth has had 
to be renoved, and then the time will sink into absolute insigniticance. 
Why, the iron pipes alone which have been used, and are now 
branching in all directions, would, if laid in a direct line, make a 
length of fourteen Danish miles. This brief statement may, to the 
uninitiated, atford some idea of the extent of our undertaking. In 
conclusion, I will only express my ardent hopes that the progress of 
the works may equal their commencement—that the result will be 
all that we fondly anticipate, and that our eminent contractors will 
allow us, in the name of our municipality, to offer them our sincerest 
and most cordial acknowledgments, contident that the skill and in- 
tegrity which have marked their labour so far, and of which they 
have given so many and substantial proofs, will continue to be exer- 

cised, resulting, ultimately, in the completion of a work which will 
alike be conductive of comfort to the capital and honour to them- 
selves.".——On the conclusion of the ceremony the ladies, muni- 
cipality, pub lie functionaries, many of the citizens, “and the members 
of the press,” were entertained by the contractors at a breakfast. 
The past and the present in regard to the relations which now exist 
between the diffe i nt countries of Europe, have very different 
appearances when looked at by the * light” supplied by such proceed- 
ings as those which we have just nz urrated. Ex ctly half a century 
ago a British fleet anchored before the city of Copenhagen, and 
required the surrender of the ships of war in its harbour, to prevent 
the French getting possession of them. The Danes refused to comply, 
their city was bombarded, all their vessels and stores taken and sent 
off to England. Such was the past. Now that very harbour is 
tilled with English ships, 
this country, 
two great elemeuts—water and light 

The Statlordshire Potteries 
eleventh ordinary meeting last week at Hanley. ‘lhe directors 
reported the steady prosperity of the concern. The financial state- 
ment showed an available balance of £3,035 upon the half year, 
which enabled a dividend of 6 per cent. upon the year to be declared. 
Dr. Wilson, a professor thought he could see a 7 per cent. dividend 
next year. ‘The secretary read a report prepared by Mr. Liddle 
Elliot, the ¢ engineer of the company which gave very succinctly the 
history, progress, and present position of this important undertaking ; 
and which was ordered to be printed for distribution amongst the 
shareholders. We learn from this interesting document that 2,250,000 
gallons of water are daily supplied by the company through eighty- 
six miles, six furlongs, and 121 yards of mains, of all sizes, to 19,809 
































houses, containing a population exceeding 100,000; being equal to , 


224 gallons per head per day; and atan annual average charge of 
8s. 7gd. per house (not quite 2d. per week), including shops, public- 

wet and beerhouses ; and eet the company supplies the North 
Statfordshire Infirmary and Sunday and Charity Schools and Alms- 
houses gratuitously. We may deem it desirable to give a further 
extract from this report in our next. During his remarks the chair- 
man (Mr. John Ridgway) said that their affairs having been 
now got into something like a consolidated shape, the directors had 
thought it necessary to adapt their stati to the circumstances. They 
had placed Mr. Elliot, who had done his work so extremely well, 
and known so much about the concern, in the post of responsibility. 
They had decided upon bringing forward a young man (Mr. ‘Taylor) 
to take the subordinate post under the direction of Mr. Elliot, and 
to exercise that constant watchfuluess and care which was so 
necessary to prevent evil in the working of the concern, and to secure 
satisfaction to the consumers. ‘To carry out these intentions of the 
directors the following resolutions were passed. That Mr. Elliot 
be appointed engineer to the company, with the superinteadence of 
the concern, as the same shall be modified at a salary of £300 per 
annum. That Mr Edward Taylor be appointed assistant-engineer 
under the direction of Mr. Elliot, and to discharge such duties as the 
directors may assign him, with a salary of £150 per annum.” 
seconding the first resolution, Dr. Wilson expressed a hope that the 
directors would not only retain services so essential to the success of 
the concern as those of Mr. Elliot, but that Mr. Elliot himself would 





always retain the large stake he had in‘the undertaking, of which he | 


had been the main stay from the beginning. 

In the Leeds Police Court last week there was made an order by 
the sitting magistrates, the history of which may be thus succine tly 
stated—** The Commissioners under the Leek Improvement Act v. 
The North Statiordshire Railway Company.”—The defendants having 
failed te obey an order made against them to repair the approaches 
to the railway bridge at Leck, Mr. BLloore, on behalf of the Com- 
missioners applied to the court to inflict a penalty upon the Company | 
for having made such default. The bench fined the Company £20 
aud costs. 

THE METAL MANUFACTURES OF TIIE UNITED STATES. 

The following is taken from a carefully prepared abstract in the 
Birmingham Journal, of a portion of the contents of the last official 
yearly return of United States commercial and shipping matters, 
prepared by the Secretary to the United States Treasury, and recently 
isstied at’ Was hington. "In passing it may be stated that the return 
in question is a strong contrast in two or three particulars to the 
r tnrns sent out by our own Government. The former is a neatly 
hound volume of 656 pages, it comes down to a period six months 
later than the annual Board of Trade returns of Great Britain, and 
gives its details in a mach more complete and elaborate manner than 
those of the latter are given. 
being described in the gross, every article is given with particularity, 
and the countries which take them are found upon the instant, and 
without the trouble of searching for them through an unsightly 
bulky volume. The returns in question are dated “the year ending 
June 30, 1856 

The following table ‘st ows the total exports from the United States 
of iron, and manufactures of that metal 

Pig iron 
Bar iron 
Nails ° 
Castings, at value. ie 
Other manufactures, at value 


















215 ewts. 
5,736,680 Ib. 

116 dollars, 
3,585,712 dollars. 


288,: 


The pig and bar iron is consumed almost entirely in Canada, but 

there is a considerable exportation of nails and manufactured articles 
to Cuba and Chili. The value of the copper and brass manufactures 

exported was 534,846 dollars; these come chiefly to England and 
Franee, the latter paying 202,584 dollars, and the former 132,646 
dollars. ‘Tin wares to the value of 13,610 dollars, and pewter and 
lead manufactures to the v: alue of 5,628 dollars, were exported ; the 
former chiefly to Canada, and the latter to Mexico and the Sandwich 
Islands. Jewellery to the value of 26,366 dollars is returned, the 
chief markets being Canada and Cuba, but there is a demand for the 
articles among the Jadies of Mexico, Buenos Ayres, and Honololu. 
Other manufactures of gold and silver tigure to the amount of 6,166 
dollars, going almost entirely to France. This is the extent of the 
export tra fe of the United States in articles in the manufacture of 
which we are locally interested. Let us now see the extent to which 
our local manufactures are consumed in the United States, and who 
are our rivals. 

The first article in this category which we find in the long list of 
imports is copper sheathing for vessels, of which the value of 877,655 
dollars was imported. the whole being English except 6,002 dollars 
from Brazil, and 1.003 dollars from Venezuela. Yellow metal is 
more largely used for this purpose in the United States, and of this 
ties value of 646.984 dc Ue u's was imported. This, also, was English, 

with the exception of about 20,000 dollars’ worth, more than half of | 

which was supplied by Novia Scotia and New Brunswick, and the 


remainder by Belgium, Holland, pose Hamburgh, with small quanti- | 


freighted with machinery, the product of | 
for the purpose of atlording the Danes the blessings of | 


Water Works Company held their | 
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Instead of the various commodities | 
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ties oun Menke and Chili. The following table gives the imports 
of iron and steel manufactures from this country : i 





Pig iron .. 1,141,464 ewts, 


Bar iron oo 00 00 of ee os oF o6 ee os 1,821.5 a? ~~ 
Rod iron ee - «0 00 66 se . ee ce ee 193,700 ,, 
Hoop iron os 6 st oo © © ee oo ce oe 13,208,458 Ib. 
Sheet iren oo oe oo ee ° + ee oe 29,877,175 





Old and ser: 
Railway iron 





[meee is .. Ge Or eee eee ee J 
| Anvils .. a0 a ae o 06 ee CS 
Chain cables .. ¢ 82 02 es os «- 15,649,822 ,, 

Nails, antes tacks, &c. ein Deka Ce be ee ee - 1,106,632 an 

oo 88 ee ee . « ee 120,698 iad 

at value ~~ 6 “as te « ° 174,221 dols 





y, at va ue 
Side arms, at value 
Muskets and rifles 
Other fire-arms. not sp seitie d, at value o- * 
Other manufactures of ivon, not specified, at value 


1,490,299 








Three-fourths of the pig iron exported from this country to the 
United States is the produce of the Scotch works; not more than 
10,000 ewts, is imported from any other country, and of that quantity 
one-half is produced in Canada. Bar iron is imported from Sweden 
and Norway, but the entire supply from those and all other countries 
does not amount to much more than a fifth of the quantity imported 
from England. Almost the entire supply of rod and hoop iron is 
obtained from this country, the small quantities of the former 
derived from Hamburgh, and of the latter from Russia, France, and 
Canada, being insigniticant in ¢ omp: irison. Nearly all the sheet iron 
imported is likewise the manufacture of this country, only a few 
hundred tons being obtained from Russia, Belgium, and Canada. 
With the exe sption of Canada, again, no other country exports | 
railway iron to the United States, and the quantity received last 
year from Canada was only 187,089 ewts. From England, too, our 
transatl: antic neighbours obtain their chief supply of steel, not more 
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| the exportation of nails, so far as the markets of the United States 
are concerned. Cutlery is imported from Bremen and France, and 
in smaller quantities from Hamburgh, Holland, Cuba, Canada, and 
New Granada, but the value from all those parts does not exceed 
200,000 dollars. The same countries, omitting Canada, and Cuba, 
| also supply needles, but to a very limited extent. The side arms 

supplied by England are about a seventh of the whole importation; 
| another seventh is obtained from Belgium, two-sevenths from France, 
| and the remainder from Bremen. The foreign supply of muskets 
and rifles is received almost entirely from England, only 122 being 
supplied by Belgium. Other descriptions of fire-arms are sent from 
the two countries in about equal numbers, and about 30,000 from 
France and Bremen. unburgh and New Granada are among the 
smaller competitors. ‘The copper and brass imports from Great 
Britain are thus enumerated :— 





>in pigs and bars 
ers’ copper 
per bottoms .. 
Nails and spikes .. 2... 
Manufactures not specified 
Brass in pigs and bars 

Brass wire . 
Brass in she ets ° 

Manulactures, not spe cific a 









51,842 
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In this metal the case is reversed as sitions Great Britain and 
other countries. Braziers’ copper, copper bottoms, brass wire, and 
brass in sheets, we have, it is true, a monopoly of; but the great 
source of the American supply of copper is Chili, and in copper and 
brass manufactures our trade with the United States is far exceeded 
by that of France. Copper wire, we perceive, is supplied entirely 
by Bremen, but the amount is very small. The imports of British 
manufactures of other metals stands as follows :— 

Tin in pigs and bars 
Tin plates 
Tin foil 
Tin Wares . ee 
Lead in pigs, bars, and sl cots 
—o oe 
Lead pipes 
Lead manufactures 
Pewter . 
Zine, in shects 





Holland and India are the chief sources of the ine rican supply 

| of tin, and from France they obtain the largest proportion of the 
tin-foil they import ; but nearly all the tin-plates and hollow wares 
imported are received from this country. England is also the sole source 
of their supply of lead pipe and manufactures of lead, and of more than | 
half the imports of shot and the unmanufactured metal. 
| imported largely from France, and they receive considerable supplies of 
| shot from Spain. Zine in pigs is imported chic fly from Hamburgh and 

Belgium, from which countries they receive most of their supply of 

the same metal in sheets ; from Belgium they also import zinc nails. 
| Manufactures of gold and silver, such as lace, Cpaulettes, &c., were 
imported from this country to the amount of 22,186 dollars and a 
larger amount from France and Bremen. Jewelle ‘ry to the y 
231,348 dollars were imported from England, and an almost equal 
amount from France, The chief supply “of steel pens was of course 
| from this country, being to the value of 113,587 dull ars out of a total 
of 116.155 

from France, Bremen, and New Granada. Pins to the v 
dollars were imported from England, the total being 40,255 dollars, 
| the remainder being obtained from France, Belgium, Hamburgh, and 
| Bremen. France and Bremen also supplied the difference between 
the total of 24,672 dollars’ worth of metal buttons and the value 
of 21,825 dollars imported from England. The following is a com- 
parative view of the total imports of certain descriptions of Birming- 
ham goods and the amounts imported from this country :— 

British. 
146, 560 dols. 

31, 





Plated and gilt wares .. 
Japanned w 
Britannia wares 





” 
| France and Bremen supplied the difference as regards the first 
| class of goods, and a portion of the Britannia metal wares, the 
remainder being imported from Hamburgh and Belgium; but the 
japanned goods, not of British manufacture, were obtained chiefly 
from Japan and China. 


METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From ouUR OWN CORRESPONDENT.) 

Tne iron trade this week has been interrupted by the holidays, and | 
but little business has been transacted on that account. The de “mand | 
for Welsh iron has increased, and there is a good inquiry for plates. | 
| The makers of railway ironwork are very well employed, and there 
| area larger number of orders in the market for mac hinery. The 
requirem ents for India and the colonies are numerous, as is evidenced 
again this week by the returns of the shipments, whie h continue on 
an extensive scale. For the last week they were 11,963 tons, against 
15 tons for the corresponding week of last year, or an excess over 

the corresponding week o! last year of 3,368tons. There has been a 
| rapid advance in pig iron, and prices are firm and stocks low. ‘Tin 

has been reduced ds. per cent. this week. Lead is firm and inquired 
| after. 
| _ ‘The coal trade is somewhat depressed, owing to the increase of pro- 
| duction and the advancement of the summer season. Two seams of 
| coal, both at a moderate depth, are reported to have been found in 
Scinde. As wood is rapidly decreasing, this discovery will be of 
immense importance to the commerce and manatactures of In ia. 

A boiler explosion took place at Red Bank, Manchester, on Wednes- 
day atternoon. Atout ten o'clock on Wednesday alt ernoon, the 
inhabitants of the district of Manchester known as Red Bauk were 








than 7,000 or 8,000 ewts. being imported from other countries, 
princip: ed from Holland and Sweden. In all heay y articles of iron 
| England meets with little competition, but Belgium exceds her in | 


The latter is | 


value of 


dollars, the difference consisting of small importations | 
value of 35,248 | 


| alarmed by a report so loud as to resemble the discharge of a perk of 
artillery, and upon turning out to ascertain the cause, they found that 
a steam boiler had exploded on the premises of Messrs, Joseph and 
Mark Carter, where the chemical operation of tinning plates of iron is 
| carried on, These premises are situate in the block of buildings stand- 
| ing between Roger-street and Foundry-street, and front {the short 
| street known Back Foundry-street, Red Bank. Portions of the 
boiler were carried above 100 yards by the force of the explosion, and 
the buildings in the locality were shattered. In the yard of Messrs. 
E. ‘I. King and Co, naphtha manufacturers, was found the flue 
| belonging to the boiler. This was originally c ireular, but has collapsed 
| by the explosion. This tube has on the top of it, and near to the 
| front, a plug which is known as Forsmyth’s patent. It is composed 
| of lead and solder, and the object of its use is to indicate the existence 
| of danger in the boiler. When there is a lack of water, or any other 
] danger connected with the boiler, the theory of the patent is 





that the lead in this plug will melt; but, in the present case, 
| no such effect has been produced, the plug appearing as 
| sound as it was when it was inserted in the tube. It will 


be seen hereafter that this is the most inexplicable part of the 
business, if the patent is of any value. The plug bears upon it the 
inscription, “Storey and Co,, Makers, Manchester,” and upon the 
tube is the inscription, “ C. B. Thornycroft and Co., Best.” The flue, 
as it lay in Messrs..iings’ yard, was nearly filled with furnace bars 
and bricks. A few yards further on stands Messrs. Kings’ office, the 
windows of which were broken, and this oflice adjoins the chemical 
| works of the tirm. These wor ks are carried on in a shed about sixty 
| feet long, and Messrs. Carte:’s workshop is a continuation of the shed, 
under the same roof, being separated from Messrs. King’s works by a 

brick wall. The workshop of Mr. Carter is about twenty feet yg 
The boiler-house runs along one side of this shed, and faced towards 
Messrs. Kings’ yard, the back wall being next a waste piece of ground 





| which intervenes between Messrs. Carters’ premises and a large 
| factory. Two of the workmen were injured, but not seriously. Messrs. 


Carter have cnly occupied the premises about twelve months, and 
that the boiler was new when they commenced operations on the site, 
It is of small size, and worked a small engine kuown as a “ donkey’ 





engine. ‘The engine was not used to work machinery, but simply 
|; to pump water from a tank in the vard for chemical operations 
| carried on in the workshop. The boiler is said to be capable of 


carrying 20 |b. to the inch, and the workmen state that it was work- 
ing only 18 |b, in the morning, and but 16 Ib. when the explosion oc- 
curred. With regard to the cause of the explosion, it appears at present 
involved in myste It has been said by some of the work- 
men that the boiler was short of water, and that some one was 
occupied at the time of the explesion in sending water to the boiler. 
Phe proprietor of the works thinks the explosion must have been 
caused by a lack of water, but cannot account for the patent plug not 
acting. The boiler appears to have been made of about 3-8ths 
inch plates. ‘The extensive ;.remises of Messrs, Oldham and Richards, 
engineers and tool makers, of the Red Bank lron Works, have been 
damaged by the explosion, the windows and window frames along the 
front bearing evidence of the violence of the shock. ‘The premises 
where the explosion occurred are the property of Messrs, John 
Johnson and Co. dyers and tinishers, who have large works in the 
immediate neighbourhood, 

A large number of men engaged on the new Leeds, Bradford, and 
Waketicid Railway have struck work for an advance in wages, and 
their places are being filled by labourets trom different parts of the 
country. 

The work of recovering the bodies at the Lundhill colliery is still 
going on, though but slowly, and up to Wednesday about 120 bodies 
had been recovered, some of which had not been identified. 

The Art Treasures Exhibition at Manchester has been very numer- 
ously attended this week by excursionists from all parts of the 
country. 

The manufacturing markets have been somewhat firmer, owing to 

the production having been reserved by the short time movement and 

the rec eipt of favourable advices from India. The unsatisfactor 'y State 
of trade in Rochdale, the centre of the flannel district, has induced the 
manufacturers and spinners to co-operate for the purpose of reducing 
the hours during which their machinery shall run, and during June 
forty hours per week will be the maximum. — Replies to que ries have 
been received from owners ot 8,433 hurse power, Of these 2,501 have 
agreed to the step, 116 will stop six days during the month, and 816 
will not join in any movement; but of these latter 350 are already 
working not more than forty hours. 

The share markets have been dull throughout the week, and but 
little business transacted, 








NOTES FROM THE EASTERN COUNTIZS. 
(FRoM OUR OWN CORRESPONDENT.) 
| Wrerm reference to the recent trial of Boydell’s Engine and Endless 
Railway for Ploughing by direct Traction, an inte igre nt Norfolk agri- 
culturist observes :—* During the month we have had the first public 
exhibition of steam ploughing in our country. The results of the 
experiments are regarded as satisfactory, but we cannot join in the 
general opinion. That the ploughing was done, and done well, there 
was no doubt; but all the operations of agriculture must be brought 
to the test of cost, and we were really greatly surprised to see the 
discrepancy between the figures of the exhibitors and the facts pro- 
duced at the trials. The traction engine is a ponderous machine 
weighing, when in working trim, upwi ards of ten ton. Now, such a 
mass moving over the sort Pot land that most requires steam cultiva- 
tion will do more harm than any ploughing could do good, It 
| ploughed, with three double ploughs, an acre an hour, and it was 
| contended that it could do more. If so, another class of labourers 
| must be found to trot behind the ploughs, but there must be less 
| manual labour employed before it can answer. One great fault is 
that all the draught is on one side. This must require more power 
and produce great wear and tear, The time the engine takes to turn, 
the width of headland it requires, and the difficulty in closing and 
making up its work, are all weak points which can not easily be 
remedied. We do not despair that steam ploughing will be 
successfully and economically accomplished before very long, bat we 
shall be surprised if it becomes general by means of the traction 
engine. The locomotive part, and the endless railway, may, with 
| some further improvements from the genius of Mr. Burrell, be applied 
with much advantage to some of our portable engines. ‘Ther, instead 
of sending six horses at the end of a day’s threshing to move the 
} engine aud the machine, the steam which is now blown ofl will be 
| turned to good account by hauling both to their place of destination.” 
There appears to be muc ji matter for consideration in these temper- 
ately-expressed views. 
| A curious railway case has been in course of litigation for several 
months, On the 23rd of September, 1855, a cattle drover took a 
ticket at Norwich for London, but owing to some detect in the ticket- 
| printing apparatus, the date appeared to be the Srd, instead of the 
23rd, of the month, and when the plaintiff produced his ticket to one 
of the railway company’s oflicers he was given into custody and taken 
| before a magistrate of the Isle of Ely. This gentleman signed a 
warrant committing him to the house of correction until the Petty 
Sessions, which were held on the 27th, Befure that time the mistake 
was discovered, but the unfortunate drover was convicted and fined 
5s. by the magistrate for refusing to give the company’s ollicer his 
name and address. The conviction was quashed by the Quarter 
Sessions, and an action was brought by the arover agamst the magis- 
trate to recover damayes for an assault and false in prisoument. The 
was heard before Lord Campbell at the last Cambridge Summer 
zes, and the verdict was entered for the plaintiff on the counts 
the assault and false imprisonment, with leave to the 
defendant to move to enter the verdict. On the count relating to the 
illegal conviction the verdict was also entered for the plaintiff. A 
rule was then obtained by the defendant fer a new trial, and a few 
| days ago (after solemn arguments pro, and con) the ¢ Jourt of Lxche- 
| quer gave jadgment to the effect that the rule ought to be discharged 
; with regard to the count relating to the alleged wrongful conviction 
| the rule ought to be made absolute for a new Uial, upon payment of 
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costs by the defendant, The rule was made absolute accordingly. 
All this tedions litigation in consequence of a defect in a ticket- 
printing-machine! F 

The Lords of the Admiralty have made the following report to Par- 
liament with reference to a scheme for carrying the Nerwich and 
Spalding Railway over Sutton Bridge; —* ln 1553 the promoters of 
the railway o!tamed, amongst other powers, sanction to cons'ruct a 
railway from Spalding to Sutton St. Mary’s, with a branch terminating 
within 209 yards of Sutton or Cross Kevs bridge, in the parish of St. 
Mary, in the Holland division of Lincolushire. The roadway bride, 
called the Cross Keys bridge, or Sutton bridge, was reconstructed 
under an act of 1848, to which their Lordships assented, it being pro- 
vided under the seventh clause of the act that the bridge should be 
provided with an opening of not less than fifty feet wide for the pas- 
sage of vessels to Wisbech, &c.; and having reference to a trade of 
consideralle importance, three clauses (the 16th, 17th, and 18h) were 
inserted in the act. At present the Norwich and Spalding Railway 
Company bas power only to carry the line to a point distant about 
200 vards from the bridge; but uuder the sixth section of the bill of 
this session the company seeks power to use the new Cross Keys 
bridge fur the purposes of the traflic comi: g from or resorting to the 
Norwich ani Spalding Railway. Their Lordships have great difficulty 
in understanding the use proposed to be made of the bridge. If the 
intention be to extend the use of the authorised Jine up to and over 
Cross Kevs bridge, or to remove the terminus from one side of the 
Nene to the other, their Lordships, while they cannot understand what 
especial benefit can arise to the traffic of the company by so doing, are 
of opinion that laying down rails.on a roadway bridge, and taking 
trains over the same, woul cause a serious interference with the pas- 
sage of vessels through the bridge and with the road traffic over it 
Their Lordships must, therefore, withhold their assent to any crossing 
of the river Nene, at Sutton Bridge, by a railway, until some object ot 
much greater utility is sought to be obtained, and with sullicient 
notices of what is proposed to be effected.” In conclusion, their Lord- 
ships bring under the not ce of the committee on the bill the copy of a 
memorial which they have received from the mayor, &c., of Wisbech, 
on the question. 

Several firms in the Eastern Counties have received prizes at the 
Vienna Agricultural Exhibition. Messrs. £. R and F. Turner, of Ips- 
wich, were awarded a large silver medal for their roller mills, &c. 
These mills, with the other machinery exhibitcd by the Messrs. Tur- 
ner, were in-pected by the Emperor, the Archduke Charles, and other 
members of the Imperial family. Messrs. Ransomes and Sims were 
amonyst the gold medal prizeholders for locomotives, threshing ma- 
chives, and ploughs; Messrs. Garrett and Son, of Leiston, for locomo- 
tives and threshing machines; Messrs. Swyth and S ns, of Peasenhall, 
for the best drills; Messrs. Clayton and Shuttleworth, of Lincoln, for 
locomotives and threshing machines; and Messrs, Hornsby and Sons, 
of the Spittlegate Ironworks, for the same. Messrs. Clayton aud 
Shuttleworth have received orders to forward several engines to 
Australia. 

A great meeting of the architectural societies of Lincolnshi-e an? 
several surrounding counties was held last week at Lincoln, Eradite 
papers were read on the Cathedral (by the Rev. G, A. Poole), the 
Castle (by Sir C. J. Anderson), the Introduction of Christianity into 
Lincolusiire during the Saxon period (by the Rey. E. Trollope), and 
several other subjects, Pleasant excursions were also made to the 
salient antiquities of the surrounding country, and dinners and soirees 
occupied the visitors every evening The mayor of Lincoln (Mr. N. 
Clayton) close ‘the interesting proceedings of the week with a recherche 
entertainment to the members of the societies. In the course of one of 
his speeches on public buildings the Bishep of Lincoln observed that 
acoustics constituted one of the great difficulties of moderna times—in 
fact the art of conveying sound seemed to have been lost. 

Tie abandonment af the Tilbury, Maidou, and Colchester Railway 
continues to be one of the priucipal topies of conversation. The 
Virtuous indignation expended by the Colchester shareholders was 
noticed in last week’s ENGINWER, but although ic is felt that it would 
have bee more satisfactory if Sir Morton Peto had given a vied voce 
explanation of what had taken place between himself and the Eastern 
Counties Company, there appears to be a reaction in his fivour in the 
opinions expressed with regard to his contuct. Jt is admitted that it 
would have been impossible to carry out the project unless the re- 
mainder of the c\pital had been subszribed in the distriet—and this, 
in the words of one of the directors, * was out of the question;” and 
it is also thought that the shareholders have perhaps e-caped, after 
all, serious pecuniary losses, in being, as oue of the shareholders 
observes, “1b tout.” The payment by Sir Morton Peto of the deposits 
in fall, and the utter helplessness of the shareholders (who, as Mr. 
Havens remarked, “ have nothing to do but togrin and bear it”), has, 
perhaps, contributed to the more favourable construction put upon 
the recent proceedings. ‘The Eastern Counties Company will have 
now, once more, the entire possessicn of the eastern district. 

The North Level Drainage Bill, which is now in Committee in the 
House of Commons, has excited much interest in the fen district. 
The North Level consists of 49,000 acres, and hes between the river 
Welland on the north, and Morton’s Leam on the south. It was 
formerly under the jurisdiction of the Bedford Level Corporation, but 
in 1755 an act was obtained by which it became, to a great extent, 
separated from the Bedford Level proper. By an act of the 27th year 
of George Ii, the north level was divided into five districts for 
drainag purposes, and a tax of sixpence an acre was authorised to be 
assessed aud levied for the execution of certain works, Inthe {1th year 
of George IV, another act was passed authorising the construction 
of certain wo ks, and this was afterwards amended by several subse- 
quent acts, in pursuance of which a cut, called the North Level Main 
Drain, fron Ciow’s Cross to the Nene Outtall cut, and a sea sluice, 
called the North Level Sluice, we xecuted, ‘These works have, 
however, been found to be inaiequate fur the purpose of eff -ciual!y 
draining the lauds lying in the five districts of tue North Level and 
Great l’ortsund, together with certain other lands authorised to be 
drained under the various acts of Parliament, aud t bas been cons:- 
dere i necessary to construct a new outfall sluice in aldition to, or in 
lieu of, the existing one, and to make a new cut for the passage of 
the wateis, or some rtof them, from the present main drain through 
such new sluice into the Nene Outfall cut, and to enlarge the main 
drain and re-construct the sluices at Clow’s Cross, oc to widen and 
enlarge one of the sluices at Clow’s Cross tixed across an interior 
drain, caled the New Wryde, and to enlarge the New Wo-yde near 
the siuice. ‘To accomplish these purposes, the North Level Commis- 
sioners seek for powers to levy a tax of one shilling an acre on all 
the lands, indiscriminately, within the North Level or Great Port- 
sand, or which now drain into the North Level Drain. On the taxes 
80 proposed to be levied, the Commissioners seek powers to borrow a 
sum not exceeding £60,000, and they propose to appropriate £500 
per annum as a sinking fund to be applied in paying off the principal. 
It is wlso proposed to extend the navigation alreaty existing, as well 
as to muke the proposed new cut navigable, and to transfer all the 
powers and duties of the Bedford Level Corporavon in the Norih 
Level, aud also the revenues and estates of the corporation received 
and held for the purposes of the North Level and Great Portsaud, to 
the North Level Commissiouers, La opening the ease for the pro- 
moters, Mr. Serjeant Wells, after observing that some persons denied 
any benetit would arise from the proposed arrangements, ficetiously 
remarked that it was notorious that a fen-man, if upto bis neck in 
water, woud stoutly contend that there was no necessity for i nproved 
drainoge; every important drainage im;r ovement bad, in fact, been 
forced upon the fens. 

‘Lhe directors of the Colne Valley and Halstead railway are inviting 
tend: rs for the construction of the line, which is avout tive miles long, 
and commences at the Chappel station o1 the Clehester, Stour Val- 
ley, avd Sudbury. — Mr. Beardmore, of 30, Great George: street, West- 
minster, is the engineer. 

One or two serious railway accidents are reported. On the 28th 
ult., as tue 1.30 p.m. up train from Lowestoft was running between 
Haddiseve and Reedham junction, near the swing bridge over the 
river Waveney, the engine left the rails (im consequence of some large 
stones having been placed upon them) and plunged vivlently onwards 
until it turned over. The tender and carriages happily remained on 





























the rails, and no one was hurt. The company have since offered a 
reward of £20 for the discovery of the individual who placed the stones 
on the line. On the fullowing morning a curious accident occurred on 
the same line, near the Norwich (Thorpe) station. An engine was 
despatched with a large travelling crane for the purpose of extricating 
the locomotive which had czpsized, and the crane struck the outside 
girder of a bridge which carries a road over the line in Thorpe hamlet. 
The resu't was that the girder of the bridge was broken and the out- 
side railing and a quantity of stone and brickwork was brought down, 
a workman being hurt by the falling materials. A number of men 
have recently been discharged by the company in the Norwich dis- 
trict of the line, and seme suspicions are entertained that the first 
accident was cause! by one ofthem. Tie second disaster exhibits an 
extraordinary absence of care and forethought. 


PRICES CURRENT OF METALS. 


Dritish Metals are quoted Free on Board; Foreign in Bond —Extra 































































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Rais are dull, 
credit. 
Scorch Pia leon having advanced 


Some sales were reported at £7 per ton, six months 


to §2s. 9d, has receded to 823. 6d. per 
ton, cash, for mixed nuinvers, viz.,3-5ths No. 1 aud 2-dths No, 2, good mer- 
chantable brands, free on board in Glasgow; American brands troin 83s, Gd. 
to 84s. per ton, ‘ shipments for the week ending the 2nd instant 
were 13,500 tons, aiust 12,300 tons the corresponding period last year. 
jhe stuck on Warrants is about 45,000 tons. The last accounts from the 
United States are encouraging to shippers of the article, the stocks there are 
low, and ‘here is an exceileat demand in prospective, 

SPELT&R, — The last sales reported were at £30 10s. 
May was 1,122 tous. 

Correr continues in steady demand, 

Leap is firm at our quotations, 

Tux. —Anotier reduction was made on Ist instant of £5 per ton on common 
and refined, The Dutch Trading Sucie y have announced their annual sale of 
Banca tin for the 16th proximo at Amsterdam. The quantity will consist of 
180,700 siabs, or 6,023 tons, in lots of about 500 slavs each ; with a reserve of 
1,000 slabs additional, if arviving in time. The quantity put up at last year's 
sale Was 153,72 

Tin PLAtTES.—A good vu 

QUICKSILVER is quite nowinal, 

MOALE and CO., Brokers, 65, Old Broad-street. 
London, 5th June, 1857. 




















The stock on the 30th 
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IMPORTS AND EXPORTS OF METALS AND 
AT THE PORT OF LONDON, 

Imports, May 25.—1,825 bags copper ore, by London Dock Company, from 
Hobart Town; 1, bars iron, by R. and W. Pulling, from Sweden; 4 casks 
old tead, by Coeeswright aud Co., from Jersey ; 1,200 keys steel, by Beil and 
Co,, trom Sweden; 1 200 ditto, by Rew and Co., from ditto ; 1, 21 slabs tin, 
by the London Dock Company, from Penang; 141 slabs ditto, by A. Johnson, 
and Co,, from Singapore ; 63 cases 16 casks rolied zine, by J. Harris 
Belgium. 

May 27.—10 casks old copper, by Grenfell and Sous, from Holland; 39 bags 
3 barrels ditto ore, by A. and E. Roselli, trom France; 1,112 bars iron, by 
Dickson Bro . from Sweden; 1,408 ditto, by Rew and Co, from St. 
by ditto, from Sweden ; 2,308 pigs lead, by French and 
igi; 6) casks blacklead, by Elmenhorst and Co., from Ham- 
«metal, by H. and J. Enthoven and Sons, from ditto; 8 
and Suns, from Meloourne ; 11 casks ditto, by Wheeler and 

; 3.307 bags copper ditto, by Morrison and Co., from Adelaide, 

39 bags 3 barrels ditto, by A. and FE. Roseili, trom France; 4,316 plates 
spelter, by Eimenhorst and Co., from Ha uburgh ; 3,006 casks ditto, by L. 
Lemans, trom ditto; 1,672 casks crude ditto, by Simon and Co., from ditto; 
1,600 casks ditto, by H. tewetson, from ditto ; 500 siabs tin, by N. Breebart, 
from Ilo lind; 5-5 ditto, by Harvey aud Co., from Singapore. 

May 28.—1,160 cakes copper, by Morrison and Co., trom Adelaide ; 1,180 
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bars iron, by Dickson Brothers, from Sweden; 295 pigs lead, by Sievieking 
and Co., from Spain; 367 pigs ditto, by Schunk and Co., from ditto; 2,755 
bags copper ore, by Morrison and Co., trom Adelaide; 40 tons do., by Ogilby 





ani Co, fom Syduey; 120 tons ditto, by ditto, from Hobart Town, and 22 
casks tin ore, by Dalgety and Co., from Melbourne; 40 casks rolled zinc, by J. 
Harris, from Belgium i‘ 
May 2 ¢ 
from Melbourne; 1 box packages old ditto, by Home and Co., trom 
Grenada ,; 100 tons iron, by the East India Company, from Shanghai ; 3,530 
bags copper ore, by Vietor.a and Londoa Dock Company, from Melbourne; 
bass ditto, by R. Manning, from Swan River, £200 worth ore, by 
Biowne, trou Hambargh; 190 tons copper ore, by Ogilby and Co., trom 

















Melbourne; 5.0 slabs tin, by Kreutier aud Co,, from Peuang. 

May 30.—90t iron, by T. Schofield, trom St. Petersburg; 4,698 cakes 
crude speiter Simon and Co., fron Hamburgh; 790 ditto, by Hambro and 
Sons, fi ; and 1,596 ditto, by Douner and Co, from ditto; 134/02. 





ore 


silver plate, by L-chtenstein and Co., trom Hambargh 
Baring Brothers, trom Caicatta, 

June 1.—346 bricks copper, by London Dock C mpany, from Adelaide; 
964 bars iron, by Hoare and Co,, from Sweden; 143 tons cast ditto, by Keen 
and Cv., from Holland; 2,450 pics lead, by London Dock Company, from 
Cadiz, 118 casks blackiead, by E:menhorst and Co., from Hamburgh ; 410 
packages old metal, by Euthoven and Sens, from u 
in ore, by Freach and Cy,, trom Meibourae ; 1,493 cakes crude spelter, by J 
A. Detmold, from Hamburgh; 821 cakes ditto, by S.llem Son and Co., from 
ditto; 51 casks zinc, by J. Harris, trom Belgium. 


oz. ditto, by 
















Fxvorts, Mey 27.—18 cases quicksilver, by J. B V. Gansewinkel, to 
Boulogne ; 4.000 02. silver coin, by Samuel and Co., to ditto ; 1 ton copper, 
by J. Pattison and Co., to Hanburgh , 409 02. silver 120 oz. gold coin, by 
samuel and Co, to ditto; 100 cases crude aatimony, by G. Scull, to St. 
Petersvurg; 23 cases tin, by Kathovea and Sons, to Rotterdam. 

May 2>.—60 tons irun, by Bell and Co,, to Bombay; 3 tons copper, 
by Phillips, Graves, and Co., to Harburgh. 


casks 1 case | 





) Teguius a 


May 29.—5 tons copper, by H. Grey, to Harburgh ; 2,141 Ib. quicksilver, by 
Drouhet and Co, to Madras; 744 02. gold bars, by G. Lusby, to St. Peters- 
burg; 1,680 lb. quicksilver, by H. Grey, to Rotterdam ; 22 oz. silver plate, by 
W. 1. Mishin, to New Zealand; £300 worth copper wire, by R. Phillips, to 
Caleutts ; 209 cases iron machinery, by H. Nursey, to Odessa. 

May 30.—449 1b. quicksilver, by J. Lamb, to Antwerp ; 12 cases regulus 
antimony, by J. Hunt, to Amsterdam ; 5,000 oz. gold bullion, by Raphael and 
Sons, to Boulogne ; 150 vz. silver plate, by J, Hardwicke, to the Cape of Good 
Hope ; 80 oz. ditto, by R, White, jun., to Colombo; 92 uz. do., by A. S mith, 
to Hamburgh. 

June 1.—22 tons iron, by E. Abell, to Boston; 18 cases tin, 17 tons copper, 
by F. Norris, to Genoa, &c.; 5 tons copper, by ditto, to Naples; 208 oz, 
silver plate, by R. Escombe, to Antwerp; 119 0z. ditto by J. Thredder, to 
Alicante ; 37 oz. ditto, by R, Escombe, to Cape of Good Hope; 178 oz. ditto, 
by W. Walsh, to Ceylon; 127 oz, ditto, by 1. Coleman, to Gibraltar; 2 
oz. ditto, by R Escombe, to Hamburgh ; 35 oz. ditzo, by J. Thredder, to the 
Mauritius; 194 oz do., by R. Escome, to Ustend; 200 cases iron machinery, 
by R. Phillips, to St, Petersburg ; £190 worth plated wire, by J. Beck, to 
Calcutta. 








Actuat Exports rok THR WERK ENDING TauURSDAY LAST, INCLUSIVE.— 
s antimony to Belgium, 10 cases ditto to Rotterdam, 3 cases iron to 
y, 56 cases bronze to ditto, 200 oz silver plate to Constantinople, 1 ton 
copper to Hamburgh, 860 cases iron to Constantinople, 10 tons ditto to Cal- 
cutta, 251 ditto to Bombay, 2} ditto to Madras, 20 tons 3 cases bar iron to 
Mogadore, 119 cases tin to New York, 2 ditto to Havre, and 20 ditto 
to Rotterdam, 100 tons steel to Bombay, 2 tons 10 cases ditto to Mogadore, 
18,816 ib. quicksilver to Boulogne, 9,000 oz. gold coin to ditto, 120 oz. ditto 
to Hamburgh, 400 02 silver coin to ditto, 4,000 oz. ditto to Boulogne, 3,440 
oz, bar silver to Hamburgh. _—_ 











ForgigN Markets, Cutt, May, 9 

Coal is dull at Coronel quoted at 5 dols., on board; Valparaiso 7 dols., 
Coquimto and Caldera 9 dols., Iguiqne 10 to 10°50 dels, cash, Copper, in 
bars, sales at 23 dols, cash. Very little business his been transacted here 
during the past fortnight, owing to the suspeusion of all labour during 
Passion Week. The market is reported to be well supplied with the 
— article of demand, but the scarcity of money materially influences 
trade. 





New York Metst Market, May 16. 

CoaLts.—Hard remains as last noticed; 500 tous sold for Quebec at 4°75 
dols., cash ; and 100 ditto Liverpool cannel, to arrive, 9 50 dols., 4 mos, 

Corpex.— Advices having come to hand yesterday, per Asia, noting a large 
decline in England, the price of new sheathing has been reduced here 2 cents, 
and we now quote suits 31 cents, 6 mos., at which 50 cases Bristol sold. 
Yellow metal is as yet unchanged. In ingot copper there is nothing doing. 
10,000 1b. old sheathing, &c., broaght 25} to 26 ceuts, cash, 

Ixox.—The market for all descriptions continues unusazaily quiet, and we 
only to notice sales of 200 tons Se ig, i s, at 35 dols., at which it 
is held firmly ; and 4v0 bdls, Ex 4 ceuis, 6 mo 

Leap —P ig is without activity, and the only sale we hear of 
English at 6°624 dols., 4 mos, and interest. 

Naits.—Cutare selling at 3g to 5} cents, cash, and 3} cents, 6 mos. 
change in wrought. 

Tiy.—The ouly feature in the market is a speculative purchase of 1,500 pigs 
Straits, to arrive, at or about 34 cents. 6 months The accounts from 
England are unfavourable for plates; and the market is flat, and our quotations 
only nominal. 

W1Rn8.—We notice sules of 700 bdls. at 50 per cent. diseount. 

Imports aT New York FoR 1HE£ Week.—550 tous coals, 20 packages 
ntimony, 480 packages wire, 2,566 tous iron, 197 tons hoop ditto, 
£104 worth pig ditto, 21,917 railroad bars, 5,471 bundies sheet iron, 116 casks 
ditto chains, 1,609 bundies ditto tubes, 19,432 boxes tin, 902 slabs dilto, 1,259 
packages copper, 14,917 plates spelter, 105 packages zinc, 1 ditto nickel ore, 
6,796 pigs lead, 
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Mecuanicat. Epucation.—If there is any profession in the world 
which requires a * liberal education,’ it is that of a railway master 
mechanic. He has to deal with almost every law and form of matter 
and motion. He needs the mental activity and intuition of an in- 
ventor, and a knowledge of physical facts which can oply come from 
long study of the observations of others. No man in the age of a 
Methuselah could have knowledge enough derived simply from his 
own experiments and observations to serve the exigencies of an ex- 
tensive railway service, The railway, including its whole system of 
appliances, is the fruit of the world’s science for hundreds not 
thousands of years. It is the result of arts dating back to Tubal Cain 
and scientific researches in which many a venerable alchemist blew 
himself up. The latest discovery in each of a score of separate 
sciences may bear vitally on the question of the economical running 
of a locomotive, or safety of a bridge, or preservation of rolling stock. 








, Great lines of railway are usually located and constructed under the 


superintendence of scientilic and able engineers. The highest me- 


| chanical talent is employed in constructing the iron horse. But these 


; once accomplished, from a penny-wise economy, the care of a road 


costing millions, stocked with hundreds of iron horses, consuming fuel 
by tons per day, is entrusted to men of very limited information, who 


| in fact sometimes no more understand the laws which have governed 
| the construction than they do the politics that govern the inhabitants 


| together again. 


from 
| capacity for science and that mostly unimproved, they give what is 


of Jupiter. Hence the frightful waste of wealth and horrible pre- 
valence of “ accidents” in the working. We might advocete institu- 
tions for the special education of railway superintendents and ma- 
chinists, but the deficiency isnot so much there. It lies with railway 
directories. ‘They almost uniformly fail to perceive that it requires 
as much science and inventive talent to preserve and work a railway 
as to devise and construct it. They are too stupid to see that the 
highest knowledge, cost what it may, must pay best. They do not 
avail themselves of the education that is already to be had, but go on 
blindly setting one machine to take care of another. If they have a 
case in court they employ the best lawyer to be had, regardless of 
expense. But when they want a head for their machine shop, on 
whose science and skill the safety and protit of their enterprise 








| depends, it is enough that they tinda mechanic who knows how te 


use a wrench or a tile, who can take a locomotive apart and put it 
He must do a nice job, be active, ingenious, and 
But whether he knows the why and wherefore of the ma- 
To such a man, with perhaps little 


smart. 
chine is of no consequence. 


to him a liberal stipend to secure his zeal and service. And in the 
meantime their property and protits are disappearing by thousands 
and tens of thousands of dollars annually for the want of a super- 
intending, thinking mind, which, grasping all achieved truths in the 
circle of the sciences, brings them to bear constantly on every part of 
the enterprise. Let the railway directories demand mechanical 
engineers of the highest qualitications to superintend their affairs, and 
there will not long be a lack of the educational means to produce 
them. “ Accidents” will at last school them to it, and we advise all 
young men who aspire to achieve fame and fortane to train their 
intellects to the utmost in all the sciences, for the day is coming when 
such trainin will be appreciated in the railway seivice.—American 
Railway Times. 

PENINSULAR AND ORIENTAL STEAM NAVIGATION Company.—The 
report o° the directors of this company has just been issued to the 
proprietors. The following are some particulars of the company’s 


| tleet:—The Madrid, which was unfortunately wrecked on the 2ist 


copper, by Victoria and London Dock Company, | 


February last, by striking on a sunken rock at the entrance to the 
harbour of Vigo, was an iron vessel of 500 tons, built in 1845, ata 
cost of £17,000. The ship purchased, the Ottawa, isa screw steamer 
of 1.100 tons and 200 horse-power, built two years ago for the Canada 
trade, but afterwards employed in the transport service in the 
Black Sea. On the termination of her engagement to the govern- 
ment, she was offered to the company on moderate terms: she 
was bought. She will leave for India on the 6th proximo. The 
two vessels contracted for are the Ceylon, of 2,300 tons, and 450- 
horse power ; and the Granada, of 600 tons, and 150-horse power. The 


Delhi will be launched in about a month, and ready for sea in Sep- 
| tember; and the Candia, which has been lengthened thirty feet amid- 


| 


| 


ships—an alteration which will greatly increase her passenger and 
cargo capacity—will also be ready for sea inabout two months. These 
two vessels will form an important addition to the company’s available 
fleet ; and the directors are making due provision to meet fully the 
increasing tratlic on the India and China lines. In their last report 
the directors referred to the despatch of the Alma, Aden, Ava, and 
Azof to the India aad China stations; and it was announced that 
the three tirst-named vessels reached their respective destinations in 
safety, and are now in active service. The Azof. on her arrival at 
Mauritius, was chartered by the contractors for the mail service 
between that place and Aden, also alluded to in the last report, and 
is now running on that line. 











June 12, 1857. 





THE ENGINEER. 


461. 








ON THE PROGRESS AND IMMEDIATE EFFECTS ON 
THE POPULATION OF THE RAILWAY OPERATIONS 
AROUND BOMBAY. 

Lecture delivered by Dr. Buist before the Royal Asiatic Society 
Dr. Burst said, I do not intend giving anything like a general 
railway report for India, or even for the Western Presidency ; 
but having had the good fortune lately to examine the operations 
from Bombay to Poonah, especially those in the Bhore Ghaut, 
one of the most magnificent works after the Semmering in the 
world, I shall in a great measure confine myself to this, prefacing 
a few remarks, such as may make the whole question intelligible 
to those to whom it may in some measure be new, endeavouring 
as far as possible to avoid being tedious to those to whom it is 
familiar. 

The vast territory known by the name of India, the bulk of 
which now owns the sway of England, stretches all around from 
Sonmeanee, in Sindh to Arracan in Barmah, from the sea to the 
mountains. It forms a great irregular lozenge, composed of two 
triangles, one of them nearly equilateral, resting on opposite sides 
of the twenty-second parallel of northern latitude. The penin- 
sula of Hindustan Proper—of about 1,200 miles on each side, 
extending from the latitude of Cutch and Caleutta southward to 
Ceylon in latitude 7°—constitutes the southernmost of these, 
and is bounded to the south-east and south-west by the Bay of 
Bengal and the Arabian Sea. The other, which rests on this, 
base to base, is obtuse angled and scalene, its north apex resting 
beyond Attok, and its base extending along the shores of Sindh 
to Cape Monze, and those of the Bay of Bengal to the mountains 
eastward of Chittagong, or from the sixty-seventh to the nine- 
tieth eastern meridian. It comprises an area of 1,309,200 square 
miles, surrounded by a boundary of 11,260 miles, or one-half the 
circuit of the globe. Of these, 800,788 square miles belong to 
England, 508,412 to Native States. It contains a population 
of one hundred and fifty millions of human beings, and main 
tains an army of 800,000 men, of whom about one-half are in the 
service of England; the remainder, though in name serving 
native potentates, are commanded by British officers, and are as 
much at our disposal in time of need as those who wear our 
uniform. India yields a gross revenue of close on £30,000,000 
sterling, or double that of any empire in Europe, France and 
England excepted. Its seaboard commerce exceeds the value of 
its revenue, and yet the total European population contained in 
it, exclusive of private soldiers, falls short of 20,000 ; 7,000 being 
nearly the whole of the Europeans employed by Government. 
The features of this vast country are a'most infinitively diversified, 
A huge range of mountains wall it in to the north-eastward, 
north, and north-westward, with the general equatorial direction, 
bending somewhat at both extremities towards the south. A 
magnificent chain constituting the western Ghauts runs along 
the whole Malabar seaboard from Guzerat south to Ceylon. A 
large equatorial mass, forming the Vindeyah range on the north, 
and Satpootra on the south, bending eastward from this, con- 
stitutes the basins of the Taptee and Nerbudda. The Goomsoor 
and Rajmahal hiils, which bound the delta of the Ganges on the 
west, form somewhat independent masses; and the range 
along the eastern side of the peninsula, facing the shores of the 
Bay of Bengal, is, as compared to the Western Ghauts, irregular 
in structure and inconsiderable in elevation. Shelving or sloping 
gently from the inner sides of the latter of these is the vast table- 
land of the Deccan, resting on the high lands of Malwa to the 
north, under the twentieth parallel, and extending eastward and 
southward, till terminated by the mountain spur which stretches 
from the Nilgiris towards Madras. Extending itself again from 
the base of the mountains to the shores on both sides of the 
peninsula, and so sweeping all round the sea coast, is alow 
border, without distinctive name on the eastern or Coromandel 
coast, and a similar border termed the Concan on the western or 
Malabar coast. It varies from five to fifty miles in breadth, 
with an average elevation of about twenty feet above the 
level of the sea. A large division of it is marine of very recent 
origin. Under the western and northern portion of the shores 
of India it is broken up into numberless islands, the group of 
fourteen, of which Bombay is one, being the best known and 
most beautiful. It is penetrated by numberless creeks and 
estuaries, into which the mountain torrents discharge them- 
selves, and form majestic rivers during the rains, these 
presenting nearly the must formidable obstruction ; that can be 
conceived to lines of highway or railroad running parallel with 
the shore. It will thus be seen that the peninsula of Hindostan 
consists of three distinct portions: first, a central table-land of 
an average elevation of about 1,800 feet, and a maximum of 
about 2,500 feet. sprinkled with magnificent isolated conical hills, 
rising 2,000 feet or so above the plains, and 4,000 above the sea; 
secondly, a vast cireumvallation of mountains, spreading out into 
great masses on the north-west, and presenting on the west two 
stupendous groups, rising at Mahabuleshwar, near Bombay, to 
4,500 feet, under the eight 2enth parallel—the Nilgiri group, under 
the twelfth, attaining an elevation of 8,300 feet ; and thirdly, the 
lowland or sea-board betwixt the base of the mountains and the 
shore. 

In India we have two stupendous river systems—the Himala- 
yan and the Hindostanee—drawing their supplies from totally 
different sources, and traversing or surrounding the finest por- 
tions of Hindostan. The Indus, with its five magnificent tribu- 
taries, which intersect tlhe Punjaub, and give it its pame—and 
the Ganges and the Bhurrampootra, with their givantic branches, 
derive their supplies chiefly from the melting of the snows, and 
the more fiercely the sun shines upon the hills, and the more in- 
sufferable are the heats below, the more plentifully do these 
great gelid store-houses give up their liquid treasures. The whole 
of the Hindostanee systeza of rivers, again, consisting of the Sa- 
bermutte, the Mahye, the Nerbudda, the Taptee, all discharging 
themselves into the Gulf of Cambay, in Western India, the God- 
avery, the Kistna, and the Cauvery, falling into the Bay of Bengal, 
originate in the western mountains, and are fed by the rains which 
fall over these, to the extent of 100 inches on an average, during 
the months of June, July, and August. Both systems, whether 
fed by snow or rain, are in flood at the same period of the year, 
that being just the season when moisture is most required. 
Both draw their supplies from mountains too rocky or barren 
to require moisture, and too steep to retain it, and which send to 
the ocean, through tracks of the finest country in the world, 
supplies of water sufficient to transform them into one universal 
garden. 

It is with a country 
and so enormous in demands, that the canal ur railway en- 
gineer has to deal. Torrents of rain descend, supplying at times, 
in a couple of days, as much water as London receives in a 
twelvemonth. The average fall for the three months which 
constitute the rainy season, is 80 inches, or as much as suffices 
London for three years. While on the Mahobleshwar Hills we 
have 30 feet, on the Kassia group 60. Rivers just before ford- 
able, rush down in a wall of water 40 feet in height, and thus 
the difficulty of maintaining communication from point to point 
throughout the year becomes formidable indeed. Nor isit with 




















the suspension of the rains or subsidence of the streams, or the 





vast in size, so various in character, | 


repairs of the injuries these have occasioned, that difficulties 
cease. The heat of a tropical sun draws forth from the earth 
rank vegetation with a celerity of growth that those only who 
have seen it can believe. The bamboo and many of the aloe 
tribes shoot up at the rate of a foot a day, absolutely extending 
themselves with pretty nearly half the speed of the hour hand 
of an eight-day clock. Creepers as gigantic in their proportions 
as magnificent in their flowers, grasp and twine round the trees 
with the hug of the boa constrictor, and stretch themselves 
across every pass and ravine, and literally lace the forest iuto a 
mass, through which even the elephant at times finds it difficult 
to force its way. The prickly coeclus presents an offensive ar- 
mature that no animal will face. Spined plants, of a thorned 
form, seize hold of everything with which they come in contact. 
It will be clear, from what has been stated, that the enor- 
mous difficulty of along shore railways, combined with the eco 

nomy and facilities sea-carriage supplies, renders it desirable that 
these be postponed until the interior has been tapped, and the 
demands of the country met in somewhat the order of their ur- 
gency, and of the price at which they could be constructed 

Under ordinary circumstances, railway proprietors may, on these 
points, be left to judge for themselves; as the risk is on their 
own shoulders, it is they alone who suffer if they judge un- 
wisely. Railways, with a guarantee of interest, are virtually 
made from the public revenue, and it becomes the imperative 
duty of those by whom that revenue is administered, to see that 
the best returns are at all times secured for the sums they ex- 
pend, and that the treasury does not encumber itself with res- 
ponsibilities for the benefit of private parties, which these par- 
ties, if left unprotected, would most assuredly decline. Our 





systems of railways thus reduced become classifiable, like our 


rivers, into two great divisions, the Deltoid, or those which seek 
the interior by the courses of our gigantic streams, and the 
Ghautee, or those which can only win their way to the uplands 
by breasting, or by turning the flank of steep mountain ranges, 


above 2,000 feet in height; and each of these have difficulties | 


peculiirly their own, to be surmounted by totally different | 


classes of contrivances. The Deltoid railways, such as those on 
the Indus, and those traversing lower Bengal, have to span vast 
river channels for eight months of the year nearly dry, the re- 
maining three swollen into tremendous torrents, or expanding 
into sheets little short of inland seas, where the inhabitants of 
the villages are transported in boats from point to point, over the 
fields where they have lately reaped the crop of one season, and 
are preparing, as soon as the flood abates, to plough for the 
next. Here the character of the soil renders a permanent foun- 
dation, in the ordinary acceptation of the term, in the last de- 
gree difficult ; 
may literally be melted into the flood. In the Delta of the 
Ganges, for hundreds and hundreds of square miles, there is not 





for a trustworthy prospectus was obtained, the greatest of all 
wants, that of money, made its appearance. It was, indeed, 
through the railway mania of the time that we were able to pro- 
ceed so far but not even the mania which threw over England 
and the continent of Europe so large areticulation\of useless 
and unprofitable lines, would induce men to send ‘to Indiaa 
shilling for the construction of any line, however promising, on 
the ordinary terms of commercial speculation. The Court of 
Directors were applied to for a guarantee, but it was not until 1848 
that negotiations were so far advanced as to permit of further 
steps being taken, aud not even then under the most favourable 
of guarantees, which virtually secured the shareholder 5 per 
cent. for his money, with a chance of more, could capital be 
raised, till a great iron company stepped into the field to make 
good deficiencies, on the understanding that they should supply 
the rails. 

Though it is now twenty-four years since the last atom of the 
commercial privileges and responsibilities of the East India Com- 
pany departed from them, we find the impression still very ge- 
nerally afloat that the Company continues a trading body, in 
possession of an odious monopoly, and deriving a large amount 
of dividends from the fruits of commerce. It is assumed, as a 
corollary from this, that a great aversion on the part of the di- 
rectors exists to expending money on public improvements. ‘It 
is said “ that they care for nothing but the dividends "—it being 
taken for granted that the more they draw from the country, and 
the less they expend on it, the more will they put in their own 
pockets. The fact stands thus, as may be seen from the very 
instructive and authentic, but not very amusing or vivacious, 
pages of the statutes at large. In 1833 it appeared that by in- 
vestments, or by borrowing under special sanction of Govern- 
ment, the capital of the East India Company had mounted up to 
£6,000,000 sterling, and that on this for the previous forty years, 
annual dividends of £600,000 had been rgalised. The stock, 
therefore, was at this date estranged from them at par, the Act 
of Parliament providing that the stock holders should from 
thenceforth have £600,000 divided annually amongst them. It 
was provided that this should be redeemable by Parliament in 
1874, at the rate of £200 for every £100 of stock, which, as just 
stated, had always realised ten per cent. The company were to 
pay £2,000,000 sterling to the commissioners for the Redemp- 
tion of the National Debt, in the name ofa Stock Security Fund, 
and this accumulating at compound interest, was calculated, at 
£12,000,000 sterling, to be able to redeem the debt by 1874. So 


| carefully were the dividends guarded, and very properly so, 


while an imperfectly-constructed embankment | 


a stone or pebble the size of 3 sparrow’s egg of any | 
description to be found, and ballast has to be made by 
burning the clay into a sort of mongrel brick. Of course 


in circumstances such as these, where we have an inclined plane 
ascending some thousand feet in a thousand miles, gradients 


give us no concern, and curves only become matter of 
consideration when stations are to be approached or 


water courses to be crossed. These two matters, upon which 
the mind of the Bengal engineer may be at rest, constitute the 
main concern of the Bombay projector. The flanks of our moun- 
tain barriers can only be turned by enormous detours, and easy 
gradients secured the risk of lengthened lines, for a time 
running parallel with the shore. In breasting a barrier of 2,000 
feet, vast spurs require to be penetrated by tunnels, ravines to 
be traversed and bridged across, and scarps to be galleried. The 
Ghauts once surmounted, the rest is comparatively easy; and, 
considering the general evenness of the country, the profusion 
of serviceable material, the absence of marshes and quicksands, 
and infrequency of hollows or ridges, the Deccan, with its un- 
limited supply of quiet workpeople, notwithstandins its formid- 
able rivers and frightful floods, affords facilities for railway ope- 
rations not easily surpassed. In Mr. Bray’s contract of 180 
miles so stable was the earthwork, that the one foot in six 
usually allowed for shrinkage had, after a twelvemonth’s ex- 
posure, to be cleared away, no sensible subsidence whatever 
having occurred; and when it is considered that the average 
charge over the whole of the 1,300 miles surveyed, aud in part 
constructed or coutracted for by the Great Peninsular Railway 
Company, seareely exceeds £6,000 a mile, including the cost of 
three formidable Ghauts, where the price mounts up to £40,000, 
the total being thirteen millions and a half, it will be seen, if 
our railway progress has been slow, there has been nothing in the 
cost of construction in any way alarming. 

The first distinct plan for the establishment of railways in 
India was laid before the Court of Directors in 1839, by the 
celebrated Mr. Charles Vignoles. Mr. Viguoles, who had not 
been in India, but obtained his data merely from maps and in- 
formation in this country, proposed the construction of one 
gigautic line very much in the direction of those which subse- 
quent surveys have shown to be the best from Bombay to Cal- 
cutta. Ascending the Ghauts, and so stretching across to the 
most accessible point on the Ganges, a branch of this was 
to sweep from the Deccan southward to Madras; the Malabar 
and Coromandel coasts, besides this, to be connected by a sepa- 
rate line. The whole was to be constructed and maintained by 
Government, as a great imperial enterprise, and the experience 
of twenty years will now be found to have proved the wisdom 
of this scheme, whose proportions were too majestic for the 
conceptions of the age. Its great designer has been spared to 
see what was then regarded as little short of a chimera carrie] 
into effect, the rulers of the land only lamenting that it should 
not have been through the instrumentality he desired. 

The subject after this seems for a time to have slept. In 1843 
was awakened afresh at Calcutta by the enterprise of Mr. 
(now Rowland Stephenson, and at Bombay by that 
of Mr. George Clark. 
pose concerning myself. 









it 





With the Bengal operations I do not pro- | 
Mr, Clark, a man of great talent and | 


that the payment of them takes precedence of all other payments 
in this country, on account of the East India Company. Should 
the remittances from India be insufficient, then a portion of the 
Guarantee Fund may be sold to meet the deficiency. It thus 
appears that the Court of Directors, individually or asa body 
have no more direct pecuniary interest in India than any other 
eighteen of her Majesty's liege subjects. Should they desire to 
earn a good name or acquire popularity by the estrangement of 
the revenue of the country to afford dividends on unprofitable 
railway speculations, they may do so without incurring one far- 
thing of pecuniary responsibility, either as regards themselves or 
their constituents. The debt of India is in reality the debt of Eng- 
land, and must of necessity be met from the imperial treasury. 
In place of the Court of Directors being treated with abuse and 
loaded with responsililities which ought not to devolve upon 


| them, railway guarantees should be handed over to the Chan- 





unbounded enterprise, luckily met on his arrival with Sir George | 


Arthur, a governor to whom no difficulty that stood in the way 
of interest to the state seemed formidable. Mr. Clark made a rapid 
survey, and I prepared a prospectus, which though, as might 
have been expected, open to much criticism when so much de- 
volved on the shoulders of one individual, furnished most 





| may be 


| workpeople were at 


unquestionably the germ of what is now the Peninsular Railway | 


Company. I feel myself the more especially called upon to 
acknowledge the great and valuable services of Mr. Clark, be- 
cause these seem in a great measure to have become already Jost 
sight of, and because I was one of those who at the time regarded 
unfavourably and censured severely several of his schemes. 
Mr. Clark had succeeded in directing public attention to the 
matter, he himself meanwhile had become engaged in other 
enterprises, and ceased to be connected with that he had origin- 
ated; and arrangemenis were now made, and funds obtained, to 
procure a survey, on which more reliance could be placed than it 
was possible, under the circumstances, to repose on that origin- 
ally given. It is needless to go into details, and enough to state 
that, when in 1846all that was wanted in the way of information 


cellor of the Exchequer, and John Bull taught that the conces- 
sion or refusal of tiese is a national and not a local concern. 

To guarantee a dividend absolutely was, of course, out of the 
question, and the following arrangements were come to. The 
shareholders were to receive interest on their stock at the rate of 
5 per cent. from the dates at which their payments were made 
into the treasury. Government was to give the ground, free of 
charge, fur a period of ninety-nine years. At three terms of 
twenty-five years it was to be optional for the shareholders 
to make over their works to Government, receiving a return of 
the entire sums expended, including, of course, the interest to 
the day of surrender. In addition to the dividend, they were 
to receive a proportion of the profits of the railway, but this not 
until the East India Company had been repaid the difference 
betwixt the 5 per ceut, paid to the shareholders and the 
previous earnings of the railway. Thus, if the railway netted on 
an average two and a half per cent. the first five years, seven and 
a half the second five, the two and a half in excess of the guar- 
antee would be surrendered to make good the deficiency ; the 
surplus, therefore, accruing to the shareholders. It will be seen 
from this that, though the guarantee had assumed the name of 
interest only, it virtually amounted to a dividend ; as the only 
case in which it could fall short of this was when the returns of 
a railway fell behind its working charges—a contingency so very 
improbable where Government had a veto in the selection of the 
line, and where there was a Government engineer who required 
to be consulted in all things, that it need not be taken into 
account. The more liberal the terms were to the shareholders 
they were, of course, just so much the more disadvantageous to 
the Government, The result of the whole was that the capital 
invested was virtually a 5 per cent. loan, with the incumbrance 
of a double administration, a double set of engineers, a round- 
about correspondence, the risk of quarrels, and the certainty of 
the estrangement of a portion of the profits, s0 soon as they 
made their appearance, that might have passed into thetreasury. 

It was not till the beginning of 1850 that an engineering staff 
competeut to make a working survey reached Bombay, and con- 
sidering the interposition of the wet and hot seasons, and the 
difficulty of the work to be performed, it reflected infinite credit 
on Mr. Berkeley and his assistants that by the 30th of October, 
1850, we were enabled to turn the first sod. Contracts had still 
to be taken up in England, and the establishments to be b ought 
out, and yet, notwithstanding this, an experimental train was run 
along the line in November, 1852; and the first two sections of 
twenty to Tannah and four from Mahim fully opened up in April, 
1853, when the further portions were far advanced. India, if some- 
what slow, so long as the writing stage of business is in progress, 
relieved at all events of imputation of being behind her 
neighbours in getting through the work when onceit is fairly begun. 
The whole had been accomplished, in reality, in little more thana 
single working season, merely through native agencies; 10,000 
one time employed on little more thana 
dozen of miles of ground, and they returned to their villages, 
their tasks completed, without an accident—almost without a 
quarrel or a single instance of misconduct. Mr. Berkeley, at the 
opening of the line, in complimenting the varicus contractors 
and parties who had laboured with them, stated that none had 
performed his task more efficiently or expeditiously than a 
Parsee who had undertaken one of the must troublesome of the 
contracts, and who, in the next contract, having doubled or 
trebled his venture, continued, I have no doubt, to deserve the 
commendations bestowed on him at the first. My residence 
happened to be within a short distance of a portion of the line, 
and I watched with much interest the view taken from the out- 
set by the natives, of an enterprise so new, and which naturally 
seemed so mysterious to them. The pains bestowed on levelling 
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the line and laying down the rails seemed so perfectly unin 
telligible, that it was ascribed to one of those freaks of the Sahib 
Lég which make him wear tight clothes in hot weather, or a 
black hat in the sun; and induces Englishmen to dance for 
nothing, when natives pay others to dance for them—in short, to 
be explained on no Oriental principle of active contrivance or 
construction whatever. That it should signify two straws 
whether a carriage track was an inch or two in one direction or 
another seemed utterly incomprehensible; still the marvel was 
what was to happen next, and we had done so many wonderful 
things that it was thought that this might, very possibly, not 
prove just such a gimcrack as it seemed after all. At length the 
first locomotive used for carrying ballasting came to be tried, 
and the first snort of the iron horse was heard in India, The 
start was slow, the load heavy, aud for the first two or three 
puffs the result seemed to be considered very inadequate for the 
pains taken to bring it about. But when at length it dashed on 
at some twenty miles an hour, with some hundred tons at its 
heels, the first feeling was that of profound reverence mingled 
with unbounded astonishment. ‘Te disposition seemed to be to 
bow down and worship, as though it at once flashed across the 
previously bewildered mind that not only was all the labour ex- 
pended well bestowed, but that not one atom could have been 
spared to achieve the end brought about. When the railway was 
first opened, two of the most eminent native gentlemen in the 
presidency, a Hindoo and a Parsee, proposed to have the low- 
caste natives debarred from the carriages—a proposition doubly 
monstrous when it is considered that every man who eats salt 
contributes to the revenue out of which the dividends are 
guaranteed. It was fortunately overruled. Al! castes are now 
seen to travel together in the same carriage without a murmur ; 
and this one bugbear, which, if yielded to, might have tended to 
assist in the perpetuation of one of the greatest curses which 
ever afflicted the family of man, once braved, vanished like a 
dream. Again, as in the abolition of suttee and infanticide, from 
which we had so long shrunk with alarm, and the admission of 
the Christian missionary, universally believed half a century 
since to be fatal to our empire in the East, we were reminded 
that our maxim ought ever to be, “ Be just and fear not.” 

The distance from Bombay to Poonah, the principal city in 
the Deccan, and on the direct line to Madras, is seventy miles. 
Betwixt the Deccan or table-land, and the Concan, or seaboard, 
rises a mountain ridge about 3,000 feet in elevation, the Bhore 
Ghaut, a series of defiles affording here the most convenient 
access from the one to the other by an ascent of about 2,000 
feet, and there the railway line was made to ascend. 
To the entrance of the Bhore Ghaut, the distance from 
Bombay by the present highway, including land and 
water, is about forty miles, the road proceeding through 
a beautiful valley, which forms the basin of the little river Penn. 
It is impossible, however, for a railroad to take the shortest way, 
in consequence of the intervention of a series of formidable salt- 
water creeks, one of which forms the upper part of Bombay 
harbour, The railway, therefore, was made to stretch along the 
island of Bombay, crossing, at Sion, the creek which divides it 
from the island of Salsette ; then traversing this from end to end 
it reaches the mainland by crossing a second creek at Tannah. 
It then threads its way south-eastward by a devious path through 
groups of isolated mountains traversing a valley parallel to that 
through which the old highway passes, and doubling back again 
on this until it enters it near the base of the ascent. At Callian 
it throws off a limb to the northward, intended to proceed right 
across by Jubblepore, ascending by the Tull Ghaut throngh a 
series of gorges, spurs, and ravines, quite as picturesque and 
difficult as that already described, but which does not fall under 
the present notice. 

The first section, as already stated, from Bombay to Tannah, 
of twenty-two miles, was opened on the 18th of April, 1853, 
from Tannah to Callian, twelve and a half miles more, on the 
Ist of May, 1854; from Callian to Wasind on the Tull Ghaut 
line, sixteen miles, on the Ist October, 1855; from Callian to 
Campoolee, at the base of the Bhore Ghaut, thirty-eight miles, 
on the 12th May, 1856; eighty-eight miles in all having been 
commenced, completed, and opened in five years. There is 
now in course of construction on the same line 208 miles ; this, 
with the exception of the Bhore Ghaut, to be opened on to 
Sholapore by the end of 1859, so that by this date, close on 300 
miles will, in the course of nine years, have been commenced and 
conpleted. The Bhore Ghaut works are not expected to be 
completed till 1862, and this by reason of the enormous difficulty 
of the tunnels. It may be mentioned before entering the de- 
scription of the Bhore Ghaut works, as the result of past ex- 
perience, that betwixt the Ist July, 1855, and the 30th June, 
1856, about 500,000 passengers, and 40,000 tons of goods, had 
been carried along the line without one single accident having 
occurred. 

The passengers travel at about the following rates (the first 
column gives distance travelled, the second mileage charge) :— 

Istclass .. «. 21 miles 
2nd 
3rd 

The lowest charge in England for first-class passengers is 2d. ; 
for third-class, 1d. a mile. 

It has hitherto been found impossible to sllure the natives to 
make pleasure excursions. Though trains of incredible cheap- 
ness have been laid on on all holidays, they have heretofore been 
resorted to by Europeans only. The natives’ sole delight, when 
he has time to spare, is sleep, and that any one should feel plea- 
sure in studying nature or visiting scenes of the utmost beauty, 
or for other purposes than pecuniary profit, is a thing t» them 
incredible. 

The working surveys have been completed for 1,300 miles, and 
the construction of this has been sanctioned, The total charge 
is estimated at £9,000,000, or considerably under £7,000 a mile, 
and this includes the charge of three stupendous Ghauts, which 
alone cost net much under £2,000,000 sterling amongst them. 
In the even country, including large bridges, viaducts, and earth- 
works; the cost per mile is £5,000. 

The Bhore Ghaut works form the chief subject of our 
attention. The series of ravines which here penetrate the 
mountains presents us with masses of scenery of almost 
unsurpassable beauty, of which no picture can afford the re- 
motest idea. The rock consists mainly of several varieties of 
somewhat softish trap, mostly filled with small amygdaloidal 
cavities. Some of them, indeed, are far from small, present- 
ing caverns from a cubic foot to several cubie yards in 
capacity, lined with minerals, often of great rarity, and of almost 
matchless beauty. When in charge of the Government Museum, 
it was my purpose to have constructed a large model map of the 
Bhore Ghaut, and filled a room with specimens for its illus- 
tration, in the hope of drawing out those powers of observation 
which seem so nearly dormant amongst our native youths, and 
which, under our present system of tion, no attempt has 
been made to awaken, Up to the end of January, when I visited 
the Ghaut, it had not, I believe, been visited by either teacher or 
pupil, and though specimens from it are now to be found in 
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Jermyn-street, there is not one to be met with in any public 
museum in Bombay. 


SCOTT’S IMPROVEMENTS IN STEREOSCOPES. 
PaTENT DATED 38RD NovemBeER, 1856. 


The softer traps already described are interspersed with sheets | srenzoscores, as hitherto constructed, are of two kinds; First, with 


of a hard black crystalline rock, impenetrable almost as flint, and 
which in a few minutes turn the point of the boring tool. It is 
to this arrangement that we owe much of the extraordinary 
picturesqueness of the scenery. It was first adverted to in a very 
excellent paper published by Colonel Sykes, nearly twenty years 
ago, on the geology of the Deccan, where the section drawings 
themselves afford a very tolerable idea of the characteristic 
features of the landscape. The arrangement which prevails all 
over our Ghauts seems to arise from a succession of effusions of 
lava; the hardened sheets having probably been chilled by 
contact with water. 

The Bhore Ghaut portion of the present road is about seven 
miles in length. It was constructed in 1832, under the auspices 
of Sir John Malcolm. Until this date a bridle-road furnished 
the only means of communication betwixt Bombay and the 
interior. The ascent of the road is generally about 1 in 10; 
sometimes it is as steep as 1 in 3: rates of inclination wholly 
unsuitable for railway purposes. The entire incline has accord- 
ingly been lengthened to fourteen miles, with an ascent of 2,000 
feet. The casist slope is 1 in 70; the heaviest, 1 in 37; the 
average, 1 in 40. There are twelve tunnels in all, giving a total 
tunnelling of 2,300 yards, or nearly a mile and a half; the longest 
is 437 yards, the shortest sixty yards. The largest viaduct con- 
sists of five arches of forty feet span each ; the centre arch being 
150 feet in elevation, both the extreme arches abutting on the 
rock. The heaviest embankment contains 200,000 yards of 
earth. The works were commenced in January, 1856, and must 
be completed in February, 1862. The contract price is £654,000. 
The American method of zig-zag bas been resorted to at a point 
where neither tunnelling, scarping, nor viaducts could be made 
available at any reasonable charge. The train here runs out at a 
siding, the engine then turning, drags it up to the next portion 
of the incline, the carriage which had previously been the last 
now taking the lead. There are at present about 10,000 work- 
people employed in the Ghaut, and the contractor has some 
7,000 more in his pay further on. 


There are besides about 1,000 bullock-carts, employing 4,000 


bullocks and 3,000 bullock men, engaged in carrying railway 
stores. A ton of powder is consumed da ly, and the ave 
charge being 12 Ib., this gives 200 explosions. The blasting 
occurs at meal time, when the profound stillness of a tropical 
noon is broken by one burst of explosions from every promon- 
tory, from every ravine and scarp along the whole line of the 
Ghaut. Trees which have withstood the hurricanes of centuries 
are snapped like reeds by tons of rock hurled down upon them 
from the altitude of a thousand feet. Wages are about 6d. a 
day fcr ablebodied men, 4d. for women, 3d. for children, ac- 
cording to the work performed ; this being about four times the 
sum upon which they can live, at least three times that which 
they have hitherto earned. Nothing can exceed the quietness, 
the decorum, and order which everywhere prevails; it is too 
great a privilege to obtain work so valuable to peril it by mis- 
conduct. There are some twelve or fifteen Europeans employed 
in the work as superintendents, and the whole arrangements seem 
as perfect and as exemplary as can be conceived. The railway 
contractor's establishment here, as at Poona, is a model of every- 
thing an Englishman should be proud of. There is an hospital 
for the sick, got up and maintained by a Mr. Faviel, who offered 
£200 a year from his own pocket to procure the regular services 
of a clergyman for himself and his European subordinates, 
The world affords no more magnificent temple than the Bhore 
Ghaut, and nowhere is the Christian sabbath or are religious ordi- 
nances more sacredly or solemnly observed than by those en- 
gaged in conferring the blessing of railway communication on the 
people. 

The works and scenery in the Bhore Ghaut, with those of the 
Semmering, connecting the Austrian with the Styrian lines, are 
amongst the most striking and beautiful in the world. The 
subjoined affords a comparison of the two :— 

Bhore Ghaut. 





Semmering. 


Length of incline ascending 15 miles 18 miles, 
Perpendicular ascent... .. 2,000 fect 1,515 teet. 
Descent ... on 90 200 a2 ,, 
Number of tunnels 2 12 
Total tunnelling .. 2,300 yards 4,000 yards, 
Longest tunnel on 6 ase 1,560 ,, 
Gradients from 1 in 37 1 in 40 

to 1 in 70 1 in 100 
Average .. 1 in 40 


The rock in the Styrian Alps is not by any means so difficult 
to penetrate as the sheet of flinty trap occasionally encountered 
in the Bhore Ghaut 





At the close of the lecture, discussion arose on the sub- | 


ject of the guarantee, in which Sir Erskine Perry, MP., | 


Colonel Sykes, MP., Mr. Ayrtoun, M.P., and Sir Henry 
Rawlinson shared. Sir Erskine Perry, in mentioning the 
heavy sums paid by the East India Company as_ interest 
on the railway deposit, compared to the small amounts 
hitherto realised, stated that as one mile of railway cost as much 
as ten or twelve miles of good road in India, the more econo- 
mical mode of opening up the country ought to be commenced. 
He considered guarantees on unpromising lines, or portions 
of lines, an injudicious mode of expending the public money, 
when better returns might be secured, with more advantage to 
the country, from the more economical form ef thoroughfare. 





Frenxcu Rartway Trarric.—From a comparative statement of 
the traffic on the principal French railways for 1855 and 1856, com- 
piled by Mr. J. S. Yeats, of Warnfurd-court, it appears that the total 
receipts amounted in 1856 to £10,891,223, andin 1855 to £9,968,702, 
showing an increase of £922,521. The working expenses for 1856 
amounted to £4,582,687, and for 1855 to £4,004,121, showing an 
increase of £578,566. The sum available for interest, dividends, and 
reimbursement of capital in 1856 amounted for the year 1856 to 
£6,308,536, and for 1855 to £5,964,581, showing an increase of 
£348,955. The length of railway conceded to those companies was 
6,803 miles, and the length in operation in 1456 was 3,533 miles, 
leaving 3,270 miles to be constructed and completed. The total 
receipts on the Orleans Railway for the year ending 28th February, 
1857, amounted to £2,557,150, against £2,295,148 for the year ending 
February, 1856. The working expenditure, duty, and taxes, 
amounted to £1,141,014, against £1,0U8,520 in 1855. ‘he rate of 
dividend, including tixed interest, amounted to £16 16s. per cent. for 
1856, and to £16 percent. for the year 1855. The total receipts on 
the Lyons Railway amounted ‘to £1.804,343 in 1856, and to 
£1,747,065 in 1855, the working expenses being £599,342 against 
£596,042 in 1855. The dividend, including fixed interest, for 1856 
was at the rate of £16 4s. per cent., and for 1855 at the rate of £16 
10s. percent. The total receipts of the Northern of France Railway 
for 1856 amounted to £1,969,407, and for 1855 to £1,978,410 ; and the 
working expenses to £773,016, or 40°82 per cent. against £736,557, or 
38°38 per cent. in 1855. The rate of dividend, including tixed interest, 
was £14 per cent. for 1856, and £15 5s. per cent. for 1855. The total 
receipts on the Western of France Railway amounted in 1856 to 
£1,699,931, and in 1855 to £1,462,265 ; and the working expenses and 
taxes to £874,408, against £662,285 in 1855. The dividend for 1856 
was at the rate of £8 per cent., and for 1855 at the rate of £10 per 
cent. 





two separate entire lenses, placed in the instrument at the same dis- 
tance apart as the eyes of the observer. In this way the optical axes 
of the eyes are parallel, the right eye being directed in a straight 
line to the right-hand stereoscopic picture and the left eye to the left 
picture, and the rays from these objects being thus also parallel, the 
combined picture is seen in the same way as very distant objects are 
seen, such as the sun, distant hills, &c.; and, Secondly, by the rays of 
light from the two pictures being refracted by the lenticular arrange- 
ments adopted so that they emerge from the eye pieces, as if they 
both radiated from a near object as near as the stereoscopic pictures 
themselves, that is, about six or seven inches distant. This effect 
being the opposite of that first named, and produced by using half or 
quarter lenses, reversed in their positions, and applied so that the eyes 
look through the thin outsides edges of the glass brought by the 
reversing, to the inside of the double eye piece. Both these modes 
are objectionable; the first, because few eyes can accustom them- 
selves to look at a near object as if it were very distant; and the 
second, for the reverse reason, as from the unnecessary extent of re- 
fraction the combined pictures are shown as exaggerated miniatures 
of the real objects Again according to the ordinary lenticular 
arrangements, the refraction being great the colour is much increased, 
and spherical distortion converting straight lines into curved lines. 
becomes also much more apparent. In the proposed arrangement a 
medium course is taken. The double eye piece is so arranged that 
the rays from the two pictures come to the eye as if they radiated 
from a point of medium distance, such as that at which we are in 
the habit of looking at natural objects, the effect being that the eyes 
of the observer instantly form the combined picture, and the reality 
of the view is consequently much more strongly impressed on the 
mind, and the illusion much increased. 











Fig. 1 is a perspective view of the complete instrument. Fig. 2 a 
longitudinal section; and Fig. 3 a view of the near end of the instru- 
ment with the slide removed. It consists of a box I, the front part 
of which has ground glass inlaid in it. Immediately behind the 
ground glass a perpendicular slot C, D, is made in the box, so as to 
allow the stereoscope slides to be placed in the field of view. A small 
piece of flat brass works to a limited extent sideways in the bottom 
of this slot by means of the milled head F (Fig. 2), and enables the 
server to centre the pictures, which rest upon the piece of brass. 
The front half of the top of the box opens as a lid G, and the inside 
of the lid being covered with silver or gold foil, serves to reflect light 
on the pictures in the slot. This lid is retained in any position by a 


| clip of brass H fastened to it, and clipping on to the longitudinal 


diaphragm I, which stretches along the inside of the box, serving to 
divide it in two, and prevent the observer from seeing more than one 
of the two views with either eye ata time. The near end of the box 
B has an opening in it K, L, M, N (Fig. 3), so as to admit the eye 
piece, which slides out so as to suit different eye-sights, as represented 
in Fig. 1. The interior of the eye piece is furnished with a short 
double diaphragm, so made that in using the instrument one half of 
it goes on each side of the longitudiual diaphragm I, before referred 
to, and serves at all adjustments of the eye piece effectually to keep 
the two halves of the box separate. The box B is also furnished with 
a transverse vertical diaphragm, fixed at one half of its length, and 
having two square apertures in it, P, P, of sufficient size to enable 
the observer to see the entire pictures through them and no more. 
This diaphragm serves to assist in preventing unnecessary light 
reaching the eye of the observer, and detracting from the clearness 
of the pictures. The box is mounted on a turned or ornamental stand, 
and is capable of adjustment as to height by means of a sliding rod 
fastened to the box, and a pinching screw, as shown in Fig. 1. The 
average distance between the centres of the eves being about 23 
inches, the most advantageous average distance apart of the lenses 
constituting the eye piece of the stereoscope is from 24 inches to 2 ,7 
inches, and a very convenient size for each lens is 2! inches diameter, 
or when set in their frames, 2 inches aperture, or larger lenses may 
be employed and cut down eccentrically, so that in their cut down 
state, although placed at the same distance apart as the eyes of the 
observer, the original centres are farther apart. At the distance above 
mentioned the vision of the stereoscopic objects is perfectly distinct 
for the great majority of individuals; but in exceptional cases an 
adjustment may be applied to the instrument, by which the distance 
between the centres of the lenses may be adjusted so as to make the 
views perfectly distinct and easily seen by each observer. Further, 
the lenses themselves may either be constructed of one material or 
made compound or achromatic, and may be of any of the usual 
forms, planoconvex, achromatic combinations, with the plain surface 
next to the eyes of the observer, having been proved to be a highly 
advantageous construction. 





Reportep Discovery oF Coan tn Sctxpe.—Late East Indian 
intelligence contains a statement of great importance. ‘Two seams of 
coal, both at a moderate depth, have been discovered in Scinde. The 
locality is nearer to the sea than that of any coal hitherto found in 
India. In any case it will be valuable, as wood is rapidly disappear- 
ing. But if found suitable for steam purposes the results will be 
highly important to India, and advantageous to the mother country ; 
for manufactures will soon spring up, and railroads will be made, 
and an extensive commerce will be created. 
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MAY’S STEAM ENGINE INDICATOR. 
PaTeNT DATED 30TH OcToBER, 1856. 
InpicaToR diagrams have hitherto been taken upon ruled paper, 
each exhibiting a single stroke of the piston, and the curved line of 
the diagram has been produced by the card barrel rotating whilst 
the pencil travels vertically by the varying pressure within the 
cylinder. In this new arrangement a barrel is constructed whose 


motion is independent of that of any part of the engine, and it is | 
caused to revolve for any given period of time through regular | 
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intervals of space by means of a chronometer spring, fitted internally, 
and a governing ratchet wheel, the paper being wound on to and 
unwound from the external surface ; thus, in addition to the pressure 
cylinder, carrying the recording pencil or style, there is another 
eylinder carrying the paper, which may either contain the above 
named spring, or the paper may be carried on an independent 
cylinder, and wound or drawn off by meaus of a spring barrel, in 
which case the indicating pencil may either mark the paper whilst 
on or passing over or from the barrel, or whilst it is passing from off 
one barrel on to another. By this means continuous diagrams may 
be given exhibiting the variations in the pressure of steam or 
amount of vacuum exerted during one or a series of strokes; and 
from the rotation or travel of the card or paper being independent 
of any connexion with a reciprocating part of an engine it may 
be applied to oscillating as well as fixed cylinders, as also to loco- 
motive and other quick working engines, and under circumstances in 
which the present instruments cannot be applied. Moreover it 
produces more correct diagrams, which, by means of a properly 
graduated scale engraved on the edge of a set square, may be read 
off easily, rapidly, and correctly. It is proposed to call the new 
instrument a “manograph.” The following description applies to a 
simple instrument where there is but one paper barrel. 

ig. lisa section of the instrument, Figs. 2 and 3, cross sections ; 
Fig. 4, details of the ratchet wheel, &c., and Fig. 5, specimen of a 
manograph diagram. A, is a small cylinder truly bored, in which a 
piston accurately fitted moves easily ; 1, is a tube screwed on the top 
of the cylinder, containing a guide for the small piston rod, and a 
spiral spring, which may be taken out, together with the piston, by 
unscrewing the notched top ring, convenient for cleaning these parts 
after having used the instrument; C, is a stop-cock fixed to the | 
cylinder bottom, provided with a nut, by which the manograph is 
attached to the large cylinder; a small hole is drilled through the 
plug to admit the air for taking the atmospheric line when the 
stream is cut off by the stop-cock; D, is the pencil holder, which 
moves with the piston through a small channel in the tube B. This 
holder, which consists only of an easily bending spring, can readily 
be put in or taken out when the parts are to be cleaned, or to preserve 
the pencil from injury. E, is a graduated scale (in front of the 
instrument, and shown by dotted lines in Fig. 1), on which the 
steam pressure is shown in pounds per square inch from the vacuum 
point to twenty pounds above the atmosphere; F is a rest for the 
pencil holder (dotted in Fig. 1), by which it may be withdrawn or 
brought gently into contact with the paper by a sligh: movement, 
for which purpose a string may be attached to one of the small knobs 
a; G, paper barrel, which is placed with a centre pin in the arm }, 
and can be taken out for wrapping it with paper by simply pressing 
against the spring latch ec. Within this barrel is enclosed a spring 
with a winding off movement, and which may be wound up by 
turning the barrel by band. It is kept in this state by a ratchet 
wheel ¢, fixed to the bottom of the barrel. H, is the crank of the 
ratchet, which being drawn out allows the paper barrel to revolve; 
for drawing out this ratchet may serve the other end of the above- 
mentioned string; J, is the top of the paper barrel, which may be ; 
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unscrewed for regulating the velocity of the revolving barrel when 
necessary. 

The measurement and calculation of a manograph diagram offers 
no difficulties. It is only necessary to be careful that the divisions 
on the atmospheric line are taken between the two similar cuttings 
when the steam begins to enter the cylinder. The atmospheric line 
will serve also for describing the vertical lines in diagrams of non- 
condensing engines, while the divisions on the same line will remain 
between two similar points, which are always clearly indicated at the 
returning stroke when the steam begins to enter the cylinder. For 
non-condensing engines, the ordinates are measured from the atmo- 
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spheric line, and for condensing engines, from a line parallel to it, | 


and which will be done readier and more accurately by using a 
small set square of box-wood, having engraved on the feathered 
edge of one of its sides the same scale as on the manograph, placing 
a rule on the line parallel to the atmospheric line, and shifting the 
set square along, the measures are easily read off. In the diagram 
of the manograph the average pressure is obtained by adding 
together for each half of the atmospheric line the distance of the 
curve in the middle of each space to a line drawn parallel to the 
atmospheric line, and dividing the difference of the two results by 
the number of vertical spaces of half the atmospheric line. To 
ascertain accurately the power of an engine, diagrams of both sides 
of the piston should be taken, but often a single diagram is used to 
make an approximate calculation. In reference to that, the indicator 
and manograph makes no difference. but if with a single diagram it 
is wished to have a clearer idea of the varying state of the steam 
pressure on the piston, half the curve of the indicator diagram 
should be reversed, but in that of a manograph one-half of the curve 
should be shifted in the same direction against the other half of the 
figure. In such an altered diagram will be observed more clearly 
the counter-pressure which resists the moving piston at the end of 
the stroke, on account of the exhaust passage being opened by the 
lap of the valve before the end of the stroke, and by the steam 
entering on the other side of the piston when the valve is to have 
lead. This counter-pressure is more distinctly shown by the mano- 
graph, besides the various indications that are given at the return 
stroke. 





BENSON’S APPARATUS FOR DRYING GRAIN, &c. 
Patent Dated 251m Ocroser, 1856. 
Tuts invention relates to arrangements for imparting a gentle heat to | 
grain, seeds, &c., and consists in the employment of steam, which is 
made to pass into a chamber, upon the surface of which, or inside it, | 
if it be of a cylindrical form, the substance to be dried is placed. 
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Fig. 1 represents a vertical section of one modification of the drying 
apparatus; and Fig. 2 a transverse section of one of the drying cylin- 
ders, taken through the arms or spokes. The dryer A, which is 
cylindrical, is composed of vulcanised sheet iron, and is surrounded by 
a steam jacket B of the same material, the whole being slightly in- 
clined, so as to admit of the free passage of the grain to be dried in it. 
This cylindrical dryer is supported at each extremity by a hollow 


— 


axle C and arms D, D, of cast iron, a spur wheel E being keyed on tc 
the axle and gearing in'o the corresponding spur wheel of a second 
dryer, similar to the first. In this way any desired number of dryers 
may be geared together, a rotary motion being communicated to them 
by a pinion on a driving shaft. At the lower end of th: cylinders the 
axles work in steam-tight stuffing boxes H, whilst at the upper end 
the axle is made to protrude through the wall I of the building, con- 
taining the apparatus, in order to allow the steam which enters by 
the pipes K to escape freely into the atmosphere after it has heated 
the dryer, by passing along the axle and hollow arms D through 
the steam jacket B. One or more small cocks L are placed at the 
lower end of the steam jacket for the purpose of drawing off the water 
of condensation when requisite. The grain or substance to be dried 
is fed into the hopper or funnel mouth M, and descends into the spout 
N, which conducts it into the interior of the drying cylinder. As this 
cylinder is kept constantly slowly revolving, it follows that the grain 
will be well agitated or turned, and will pass regularly over the heated 
internal surface or sides of the cylinder, until it discharges itself at 
the lower end perfectly dried and ready for storing. The patentee 
describes a modification of the above apparatus, in which, instead of 
being moveable, it is stationary, the grain being kept agitated by 
means of rakes, 





SEED AND RYDER’S MACHINERY FOR SLUBBING 
AND ROVING COTTON, &c. 
PATENT DATED 5TH NOVEMBER, 1856. 

Tuts invention relates, First, to certain improvements in the pressers 
for the flyers of slubbing and roving frames, known as “ Seed’s patent 
centrifugal pressers,” and consists in so shaping the counterbalance 
of the presser that the centrifugal action produced by the flyer when 
revolving, maintains a uniform or nearly uniform pressure of the 
presser during the accumulation of the slubbings or rovings on the 
spool or bobbin; and Secondly, in forming the bearings to support 
pressers of iron, steel, brass, or other sheet metal bent to the required 
shape, and soldered or otherwise fixed to the flyer leg. 
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Fig. 1is an elevation; Fig. 2 an edge view, and Fig. 3 a plan of a 
roving frame flyer of the ordinary construction, to which one of the 
improved pressers is applied. a is the hollow leg of the presser, to 
which are soldered the bearings 6 and c. These bearings project 
more than usual from the flyer leg, and may be made in the ordinary 
manner, or of sheet metal bent to the proper shape, and soldered to 
the flyerleg- The finger or presser d is of the usual shape, but the 
counterbalance of the presser marked ¢ isso shaped as to form a 
crank between the bearings 6 andc. The tull lines in Figs. 3 and 4 
represent the finger or presser d in contact with the bare spool or 
bobbin /, and the dotted lines show the position of the parts when 
the presser is laying the roving on the full bobbin, indicated by the 
dotted circle fi. Another modification is described in the specifica- 
tion, the principal difference from the one above described being that 
the bearings ) and c are not longer than those usually employed, and 
that the finger or presser is not at the same side of the flyer leg 
as the bearings; by this arrangement the counterbalance of the 
presser is taken in the direction from the flyer leg instead of towards 
it, and the roving after passing down the leg a is brought more di- 
rectly to the finger of the presser, thus reducing the drag on the rov- 
ing at that particular point. The advantages resu'ting from these 
improvements are a reduction in the weight and cost of the pressers, 
and the capability of working the spindles and flyers at great veloci- 
ties with _ vibration, owing to the lightness and equilibrium of 
the pressers. 





AGricULTURAL IMPLEMENTS.—The annual show of the Bath and 

West of Eng and Society was | eld during the past week. Eight'ploughs 
entered. The competitors were:—Mr. Eddy, Kenford; Mr. J. L. 
Jowhay, Modbury; Mr. Cleave, Chudleigh; Mr. G. Hole, Kenton; 
| Messrs. Dray and Co, London; Messrs. Wightman and Denning, 
Chard; Mr. Carson, Warminster; and Mr. Jewell, Dawlish. The 
plough entered by Mr. Eddy was invented by him. It was com- 
mended at the Taunton, Plymouth, and Tiverton meetings, and won 
|aprize it the Yeovil exhibition last year. Considerable improve- 
| ment has been made in the implement, by which a much greater sim- 
plicity of arrangement is effected; the turnfurrow or winding plate, 
on exact geometrical principle, to ensure the furrow slice being evenly 
laid, and in the best form to receive seeds. A wrought-iron lever 
neck has been fitted to this plough, so that the share might be set at 
xreater inclination as it wears. A moveable stay iron has also been 
adoed to the winding plate, so that it might be put off or taken in 
with case. Mr. Bowhay s and Mr. Hole’s ploughs are light and useful 
implements, and so also is Mr. Cleave’s, which is new in its con- 
struction. The plough entered by Messrs. Diay and Co., is called 
the “Alliance.” The peculiarity consists in the point of the share, 
formed of a wrought-iron steel bar, sliding in a dove-tail, which 
might be projected to any length required. This is secured in its 
place by an eccentric wedge; and thus the plough is enabled to work 
the most stubborn, flinty, or rocky soil. It is especially adapted 
for deep ploughing. Messrs. Wightman’s plough is of strong wrought 
iron, and has an arrangement by which wedges are abolished, and 
a screw substituted. The plough of Mr. Barson is principally of 
wrought-iron. Mr. Jewell’s plough is also a light and uosful imple- 
ment.—Bristol Zimes. 
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INSTITUTION OF CIVIL ENGINEERS. 
MANBY TESTIMONIAL. 

Tur members of the Institution of Civil Engineers had for 
some time entertained the intention of demonstrating, in an 
appropriate manner, their personal esteem for Mr. Charles 
Manby, with their sense of the valuable services rendered to thein 
individually and collectively, and at the same time of acknow- 
ledging the ability with which he had, during eighteen years, 
performed the duties of secretary to the society. Advintage 
was taken of the opportunity of his retiring from the post of 
paid secretary to carry this intention into effect; a committee 
was formed, and in a very short period upwards of £2,000 
was subscribed, with which it was determined to purchase a 
fitting testimonial and to present the balance in cash. The 
ceremony of presentation took place in the theatre of the 
Institution, in the presence of a large assemblage of the members 
and of Mr. Manby’s private friends, who had joined in the 
tribute to his merit. 

Mr. Robert Stephenson, M.P., the president of the Institution, 
took the chair, and called upon Mr. bidder, as treasurer of the 
fund, to communicate the result of the exertions of the 
committee. 

Mr. Bidder explained that, owing to the readiness with which 
their call was responded to, the duties of the committee had 
been comparatively light. The amounts subscribed varied from 
half a-guinea to one hundred pounds; and those who had 
contributed the latter sums had done so as cheerfully as those 
whose means only permitted them te offer the smaller amount. 
Up to the present time there had been received £2,019 10s., 
from 417 subscribers, of whom $58 were members of the 
Institution, and fifty-nine were the private friends of Mr. Manuby ; 
but as many more subscriptions had been announced, the 
accounts would not be finally closed until the publication of the 
liet of the contributors to the testimonial. It had afforded him 
greut pleasure to aid in this demonstration, for as a very early 
member of the Institution he well knew the arduous duties of 
the secretary, and he now bore willing testimony to the able 
and kind manner in which those duties had been performed. 

Mr. Robert Stephenson, president, said the object of the 
meeting was well known; Mr. Manby having, after eighteen 
years service, resigned the position of paid secretary, it had 
~ resolved to offer to him a testimony of the respect and 
esteem in which he was held, and in doing this he would make 
a few brief observations, on the circumstances under which 
Mr. Manby had become connected with the Institution, the 
duties he had performed, and the services he had rendered 
After the usual stroggles and vicissitudes, the young society, 
although very ably directed by Mr. Thomas Webster, had 
searcely established itself among the scientific bedies of the 
metropolis. The minutes of its proceedings were but meagrely 
reported, and its transactions were scarcely known beyond the 
members themselves From the time, however, when Mr. Manby 
undertook the duties of secret new vigour was infused into 
all their proceedings, the number of members increased, the 
character of the papers improved, and the care bestowed on the 
editing and publication eventually rendered the records of the 

roceedings a most useful text-book for the profession. Mr 
Hanby’s sphere of usefulness was not, however, confined to the 
performance of his official duties, for he was ever ready to give 
advice to the younger members, and to afford aid to the senior 
meinbers, from his well-stored mind, in reference to every depart- 
ment of engineering, as well as in a variety of ways, rendered 
more pleasing by the alacrity and cheerfulness with which the 
friendly offices were performed. The value of the information 
afforded was enhanced by its accuracy, which was to some extent 
to be attributed to the practical foundation of his professional 
education, the early portion of his life having been spent in the 
workshop, as a mechanical engineer, at the period when the profes 
sion was beginning to assume its present importance. In some 
degree, therefore, Mr. Manby lost the official character of seeretary, 
and became the friend and companion of the majority of the 
members of the engineering profession. Addressing Mr Manby, 
he then said, “I have been extremely brief in my remarks, as I 
would divest our present proceedings of all stiffnessand formality ; 
~and it is with it pleasure, Mr. Manby, that in confirmation 
of what I have said, and of the sympathy felt for your welfare 
by so large a number of engineers, I have to present tv you on 
behalf of the members of the Institution, and a few private 
friends, this testimonial, consisting of a time piece and a pair of 
candelabra, with the sum of £2,000; and long may you live to 
enjoy the recollection of the honours of this day.” 

The timepiece and candelabra, supplied by Messrs. Howell and 
James, appeared to afford general satisfaction by their elegance 
and the goud taste with which they had been selected by the 
committee. They bore the following iuvscription: “ Presented 
by the members of the Institution of Civil Engineers and a few 
personal friends, with the sum of £2,000, toCharies Manby, as a 
token of esteem, and in recognition of his valuable services, during 
a period of eighteen years, as secretary of the Institution: May, 
1857.” 

To the president's kind address Mr. Manby, who appeared to be 
much affected, immediately replied that it rarely fell to the lot of 
any one to receive s0 gratifying a token of the esteem of those with 
whom he wasin daily contact, and to have the presentation aecom- 
panied by such kindly expressions; if he was previously at a 
loss how to express his feelings, the difficulty was now increased, 
and he must crave indulgence if the few words of t!anks he 
could utter appeared inadequate to the occasion. Tley must 
not believe him insensible to their kindness; it had been so 
constantly shown, that he should indeed be ungratetul ii it 
had not made a deep impression ; and but for the consciousness 
of having always endeavoured strenuously to perform his duty, 
he should feel that his poor services had been much overrated. 
His connection with the Institution dated from a period long ante- 
cedent to his appointment as secretary. He had been, he was proud 
to say, apprenticed at an early age as a practical mechanic, and 
earned his bread by daily toil : he wassont up to London by his late 
excellent father, to work upon contracts at the docks, where he 
was noticed by Mr. John Rennie, by w.om, as also by Mr. Tel- 
ford, he was afforded invaluable opportunities of improvement, 
and became kuown to Nimmo, Provis, and Palmer, and to them, 
as well as to Field, Maudslay, Bramah, and Simpson, he was 
under great obligation. They had permit’ed him to attend the 
meetings of the then infant society of Engineers, and when his 
father intrusted to him the construction of the first pair oi 
marine engines with oscillating cylinders, and the building of 
the “ Aaron Manby,” the first iron steam ship that ever made a 
sea voyage, it was to the Institution he resorted for advice in 
difficulties; and he was happy to record the expression of his 
gratitude for the aid so kindly and unreservedly afforded to him. 
He then slightly sketched his career in France, under his father, 
and in the Government service—his return to England aad occu- 
pations in the iron works of South Wales—and his settling in 
London, when he embraced the earliest opportunity of joining 
the Institution, at that time presided over by Mr. Walker, and 
under the able direction of Mr. Thomas Webster, whose exer- 
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tions, in giving to the still young society a constitution and 
good laws, and in attracting to its meetings men of scientilic 
eminence, should ever be gratefully remembered. On an emer- 
gency Mr. Manby’s aid was sought by Mr. Simpson and Mr. 
Bramah to perform the secretarial duties, and eventually, in 
1839, he was appointed secretary The position was novel for a 
man whose career had hitherto been essentially practical, and he 
felt the disadvantage of succeeding a Cambridge man, whose 
pursuits were purely literary and scientific; but again good 
friends lent a hand, and several literary men and members of 
the press, who had since attuined well-deserved eminence, afforded 
him invaluable counsel and assistance. The stirring period ot 
the engineering history of the country was commencing, and it 
was evident how much good would result from bringing into in- 
timate contact the men of talent and energy, whose prof. ssionai 
contests tended to estrange them from each other. With this 
object steadily in view it was neces ; to be vseful to ali, and 
eventually, after certain necessary changes, which consecutively 
introduced to the presidential chair Sir Jobn Rennie, Mr. Field 
Sir William Cubitt, the late Mr. Rendel, Mr. Simpson, end Mr. 
tobert Stephenson, aud brought into the council the well-known 
names of Bidder, Brunel, Locke. and Hawkshaw as vice-pres 

dents, with Hawksley, Fowler, Errington, McClean, Gregory, 
Wood, Russell, and others, the value of the Institution was re- 
cognised, and it became the arena where the men of the day 
met, and whilst mutually learning to estimate their several 
powers, they formed friendships which had tended to most bene 
ticial results, and were imbued with ambition to execute the 
great works conferring such inestimable benefits on society. The 
labour required for obtaining such results was no doubt con 
siderable, but the council judiciously directed the course, and it 
had been fortunately successful; the Institution had been ex- 
tensively useful, and was as well known and respected abroad as 
at home, for it had been a pleasing duty to Mr. Manby to give a 
cordial weleome to all foreign engineers and scientific men, and 
to obtain for them that favourable reception they might not 
otherwise have experienced. 1t only depended on the members 
to extend this sphere of utility, and to connect the Institution 
with the records of the great works distinctive of the nineteenth 
The remainder of Mr. Manby’s days would probably 
but events 
























century. 
have been passed in the prosecution of these views, 
were otherwise ordered ; and since his resignation a3 I aid secre- 
pted, he had aguin to be grateful 





tary had been tendered and acce 
to a member of the profession for obtaining for him that which 
he valued very highly—his present connexion with Mr. Robert 
Stephenson, the excellent president, The value of the testimo 
nial with which the members and his personal frie 

eatly enhanced by 
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ple ased to recognise lis willing services was 
the kind feeling which prompted it, and the alacrity with which 
the proposition had been met. He should look upon it with par 
donable pride, not only as a mark of the approbation and the 


t as rewinding him of the Institu 





friendship of the members, bu 4 
tion with which it had been his ambition to be permanently 
identified ; and he now asked as a favour to be permitted to d 
vote a portion of the amount of the testimonial to establisl 

an annual premium which should bear his name. There wa 
another point on which he would wish to say a few words; the 
engineering profession reckoned among its numbers many rich 
and prosperous men, but there were also many less fortunate 
members, to whom aid in time of sickness, or need, or succour to 
a struggling and bereaved family, would be inestimable. Yet the 
engineers were the ouly prot ssional body not posses ing sou 
kind of a mutual aid society. Would it not be pos-ible to 
originate some plan for thus doing good ? 
might be freely commanded, and he should feel happy in de- 
voting to such an object a further portion of that which had 
heen so generously placed at his disposal. It only remained jor 
him to renew his heartfelt thanks, net only for the muniticent 
present, but for the kindness and friendship with which he had 
been favonred during so many years. To the pact presidents, 
the actual president, the council, and the senior members, he 
was deeply indebted for countenance, support, and advice, and 
to the junior members, whose interests had ever had his bes 





care, he owed much for their cheerful co-operation and the 
confidence they had ever reposed in him. He had only inade- 
quately expressed his thanks, but they would give him credit 
for the sincerity of his feelings, and aa long as his services could 
be made available to the Institution, or to the members within 
those walls or elsewhere, they might be freely commanded. 

Mr. Locke, M.P., vice president, proposed a vote of thanks to 
the president for having taken the chair on the occasion, and 
having so kindly expressed the unanimous feelings of the 
members towards their valued officer and friend, to whom they 
all wished every prosperity in the career in which he was now 
embarked. 

Tie members and their friends then adjourned to the “ Ship,” 
at Greenwich, where they had invited Mr. Manby to dine; Mr. 
Robert Stephenson, president, occupied the chair, and after an 
excellent repast in Mr. Quartermainue’s best style, the chairman 
propored the usual loyal toasts, observing that there was not 
any profession more loyal in its attachment to the throne than 
the engineers. They must recollect that during the reign of her 
Majesty some of the greatest works had been achieved, and the 
advent of his Royal Highness the Prince Consort was contem- 
poraneous with the greatest advance in engineering science; so, 
when the services of mechanical and civil engineers had been 
required during the late war, they were freely given in a novel 
field, and had been eminently successful. In proposing the 
principal toast of the occasion, the chairman said he had already 





imperfectly expresssd his own feelings and those of every 
member of the institution with regard to the eminent services 
rendered by their friend Mr. Manby, during so many years; 
there was not an individual in the room or belonging to the 
society who had not experienced in some manner his kindness 
and urbanity. As a senior member he had very often derived 
advantage from the services so willingly rendered, but it was 
the junior members especially who were most deeply indebted 
to their consistent friend the secretary, as he never lost sight of 
their interests, was ever at their service, and appeared to consider 
their advancement a paramount duty. In fact, all classes owed 
him much, especially for his exertions in bringing them together 
within the walls of the Institution, where, in assembling for the 
promotion of the general good of the profession, they obliterated 
the feelings which were some times engendered by the violent 
professional contests in which they had all been engaged. 
Mr. Manby had originally undertaken a difficult task ; ‘was 
essential to win the confidence of all around him,and then to 
use the power with discretion ; this he had done most successfully, 
devoting himself to reconciling these ditterences that must 
occur, and rendering the Institution almost indispensable to the 
profession, He had no hesitation in saying that the present 
position of the society was almost entirely to be attributed to the 
exertions and skill of his triend Mr. Manby, whose health auc 
prosperity he begged to propose. 

Mr. Manby, in responding to the toast, said, if Le had at a 
former period of the day experienced ditliculty in expressing his 
feelings, that difficulty was now augmented by the kind terms in 

















which the chairman had mentioned him. He feared that more 
han just praise had been bestowed on him for having endea- 
voured honestly and faithfully to perform his duty; he had been 
fortunate in having the direction and advice of a council com- 
prising the most eminent members of the profession, who had 
always given him their frank co operation. It was a laudable 
object of ambition on the part of the junior members to be 
admitted to the council, and he was proud to see around him 
many who would worthily succeed the seniors when they retired 
witli their honours full upon them. He would avoid repeating 
what he had said at an earlier period of the day when they had 
presented him with a testimonial which he should always look 
upon with pride and satisfaction ; but he could not help entreat- 
ing them never to lose sight of the {nstitution, which had been and 
would still be the means of conferring the greatest benefit upon 
the profession to which all were proud to belong. He begged 
again to thank ail his friends for their unvarying kindness, and 
without, he hoped, making eny invidious distinction, would 
especially thank his excellent friends Mr. Bidder, Mr. McClean, 
ud Mr. Doyne, for their active exertions in the matter of the 
testimonial, and his friend and former pupil Mr. Forrest, who 
he had much pleasure in seeing appointed as assistant secretary 
and eventual successor. He was convinced that if they extended 
tu Mr. Forrest the same kindness and confidence they had shown 
to him, everything would be done to promote the interests of 
the Institution, and to enlarge its sphere of usefulness, 
Although he had now retired from the position of paid secretary, 
and the more sctive official duties had devolved upon Mr. 
Forrest, it had been considered desirable that he should still 
retain the title of secretary, and perform the duties. He felt 
great pride in receiving this additional mark of the confidence 
of his kind friends, and he begged them to believe that his best 
efforts ashould at all times be freely at their command, 

The chairman, again requesting attention, said the few toasts 
he would propose should be confined to subjects strictly within 
the province of the Institution. During the period of his 
presidency several excellent subjects had been brought before 
the meetings, but there was one which had excited more than 
ordinary interest—he alluded to the remarkable lecture by his 
esteemed triend, Mr Bidder, on “ men‘al arithmetic.” They 
were all aware of the extraordinary powers of their friend, but 
it was not believed that he could have explained so clearly the 
mental processes by which he arrived at the results with such 
rapidity ; it had, however, been done with admirable perspicuity ; 
and in a somewhat extended voyage the chairman had made, he 
had been gratified by finding that these extraordinary lectures 
were well known aver ihe Continent, and had penetrated even 
to Alexandria and Algeria,* and had everywhere excited the most 
lively interest. He would ask them to drink the health of their 
friend Mr, Bidder, with thanks for his long-continued and 
valuable services to the Institution 
Mr. Bidder thanked his friends sincerely for their reception of 
his name, and especially he felt gratified by the complimentary 
manner in which the chairman had meutioned the attempt 
Which he had made to explain his process of mental arithmetic; 
he had Jong intended to bring that subject before the members, 
but lad reserved it for the presidency of his old friend Mr. 

tephenson, and he felt highly gratitied that his exertions had 
been considered useful toa society in whose welfare he had 
always felt great inter With respect to the special object of 
their meeting, the alacrity with which the proposition of the 
testimonial was universally received, was such that his task as 
treasurer became comparatively easy ; be was in the position of a 
hman with a willing, or rather over-free team, needing the 
and drag rather than the whip; the result was peculiarly 
ying to him, and he added his best wishes to those which 
veen so cde ervedly expressed to their worthy secretary. It 
was about thirty years since Mr. Bidder joined the Institution, 
ind if he had a reproach to make, it was that the members did 
not, so frequently as they ought, have al gatherings which 
must be productive of mutual good. When the number of 
members was very small, they frequently dined together, and 
this day’s proceedings showed that a larger number cou.d meet 
with equal satisfaction, and he was certain it would conduce to 
the good of the Institution. 

Mr. Locke, M.P.,said he was permitted to propose a toast which, 
he was assured, would be received with enthusiasm; it was the 
health of that excellent man and distinguished engineer, Mr. 
Robert Stephenson, who now so worthily presided over ihe 
Institution, whose members had this day done themselves 
honour in recognising the valuable services of their old friend 
Mr. Manby. hat his efforts had been attended with complete 
success the proceedings of the day atmply proved, and the 
testimonial offered to him showed how fully they appreciated 
his services. He had heartily concurred with the chairman in 
his remarks as to the advance of eugiueering science during the 
reign of her present Majesty ; and he rejoiced that in this country 
they were permitted to exercise their professional duties un- 
fettered by Government interference. This might be approaching 
a dangerous topic, but he had often before given his opinion, and 
it had been cordially received. Looking around the room, and 
observing the intelligence, skill, and talent embraced by the 
Institution, he felt great pride in belonging to a society, the 
labours of whose members were universally known and appre- 
ciated, and who were individually the missionaries of civilisation 
throughout the world. This position could scarcely have been 
reached but for the Institution, which attracted towards it all 
that mental power and practical skill, which, when combined, 
cunduced 80 materially to the nation’s wealth and the people’s 
prosperity. Reverting to the toast he had the honour to propose; 
no man occupied a more prominent position than their excellent 
president, and no man was more worthy of that position. His 
history was that of most of the great men of this country: he 
had sprung from the ranks of the people, and by his own efforts 
alone, he had attained his present high reputation, and established 
a fame which was indissolubly connected with the greatest 
works of the present period. He gave them the health of Mr. 

tobert Stephenson, president, and the Institution of Civil 
Engineers, over which he so worthily presided. 

Mr. Robert Stephenson, in returning thanks, cordially sub- 
scribed to all that had fallen from Mr. Locke with respect to the 
advantages afiorded by the Institution in bringing together men 
of intelligence and skill, and conferring great benefit upon the 
l n generally, but more especially in allaying that effer- 
vescence of fecling engendered by professional contests, which 

to induce mutual respect and 
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were now conducted in a spirit 
esteem. He regretted the absence of his friend, Mr. Brunel, 
with whom he had maint: i arduous struggles, which he 
could now look back upon with such pleasure as almost to desire 
to fight again “ The Battle of the Gauges.” 








Mr. Field said, as one of the founders of the Institution, and 
uew he believed the videst meimbe r, he well recollected the time 
when thelr meetings were few and swail in numbers, and their 





ultimate success was very problematical ; their great difficulty 
was to find a secretary combining all the qualifications they re- 


* Very deservedly, through the columus of this Journal.—Ep, 
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quired, because such a man would possess engineering knowledge 
and other talents which would enable him to strike out a more 
profitable course. They tried many good men, but he despaired 
of ever finding the proper man, but at length his old friend Mr. 
Manby was prevailed upon to take the position, and for the last 
eighteen years they had all witnessed the success of his efforts. 
The results, from sosmall and unpromising a beginning, had 
astonished as much as they had gratified him. They were now 
entering on a new phase of the existence of the society. Mr. 
Manby had partially withdrawn from the post of secretary, with 
honours which he hoped would long be enjoyed, and they had in 
prospect as his successor a gentleman who was well known to 
them from his long association with Mr. Manby as his pupil, and 
who appeared to be just the person they wanted. He begged to 
propose, “Success to the Institution of Civil Engineers,” coup- 
ling with it the name of Mr. James Forrest, the assistant secre- 
tary. 

Mr. Forrest said that, through the kindness of his friend Mr. 
Manby, he had been incidentally connected with the Institution 
for nearly fourteen years, and by the council he had been 
selected to succeed to the office which had been so long and so 
ably filled as to merit the demonstration of the day. He only 
hoped that when he stepped into the position with its responsi- 
bilities, he might, by following the footsteps of his predecessor, 
equally merit their confidence ; he should try to do so, and with 
their kind assistance he trusted to performing the duties of the 
post so as to promote the best interests of the society. 

Mr. Glynn begged permission to propose “Success to the 
Great Eastern Steam Ship,” coupling with the toast the name of 
Mr. Scott Russell, 

Mr. Scott Russell said he was undoubtedly proud of being the 
builder of the great ship, and should feel still prouder if she 
achieved the success he ventured to anticipate. The most re- 
markable feature connected with it was that a body of men 
should be found who would subscribe £700,000 for an under- 
taking, the success of which was declared to be very proble- 
matical ; that feeling, however, would be diminished when it was 
known that three-fourths of the shares in the undertaking were 
held by members and associates of the Institution of Civil 
Engineers. That fact alone spoke volumes for the safety of 
the structure, Mr. Brunel, who must be called the father of the 
project, had desired to have the smallest ship capable of taking 
its own fuel to Australia and back, and conveying such a cargo 
of goods and passengers as should be remunerative. Calculation 
showed the actual dimensions to be necessary, and the system 
of cellular construction adopted at the Britannia bridge afforded 
the strength for these vastly increased proportions, which had at 
first surprised even English engineers, with their habit of regard- 
ing everything as possible. The size did not now, however, 
astonish even the merchants, who contemplated finding cargoes 
for her without trouble, It would be a proud day both for Mr. 
Brunel (whose absence he regretted) and for him, when the 
Great Eastern was committed to her proper element. The ship 
was a specimen of what the combined qualities of men could 
produce, and it impressed upon all beholders the advantages of 
such union as the Institution afforded the means of encouraging. 
United they could do almost anything, and their efforts must 
benefit their country and be conducive to their own good. 

The Chairman then quitted the chair, and every one retired 
early, well satisfied with the proceedings of the day. 


ROYAL INSTITUTION OF GREAT BRITAIN. 
The Duke of NortHumBertanp, K.G., F.R.S., President, in 
the Chair. 
ON METEOROLOGY, 
WITH OBSERVATIONS AND SKETCHES TAKEN DURING A BALOON 
ASCENT. 
By Epwarp Vivian, Esq. M.A., M.R.I. 
A serigs of curves, showing the results of daily observations 
since 1842, and contributed during the last six years to the 
meteorological reports of the Registrar-General, were exhibited. 
From these the following summary of the climate of the south- 
eastern coast of Devon, as compared with the averages of England, 
was deduced ; — 
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The errors in medical and other works were referred to, es- 
pecially in regard to the fall of rain, which is nearly double, both 
in amount and duration, on Dartmoor as compared with the 
south-eastern coast, from Exmouth to the Start Point, where 
the humidity of the air is also proportionally less, being, as stated 
above, the same in absolute amount with the average of England, 
and sensibly less in the proportion of seven to nine. The climate 
of that coast was shown to be cool and dry in summer, but com- 
paratively humid, as well as warm, in winter, owing to the in- 
fluence of the sea, which retains a more uniform temperature, 
exhaling moisture in dry cold weather, but acting as a 
condenser whenever its temperature is below the dew-point of 
the air. 

A set of instruments were exhibited, which gave approxi- 
mately the following results from one mouthly observation :—The 
maximum and minimum temperature; the maximum, minimum, 
and mean humidity ; the greatest influence, and the duration of 
sunshine; the amount and duration of rain. The principle of 
most of these was founded upon the atmometer, with a combi- 
nation of the wet and dry bulb and differential thermometers. 
By curves, exhibiting the fluctuations of the barometer, and the 
character of the weather, was shown how important it was to 
ascertain also the hygrometrical condition of the atmosphere, the 
barometer frequently rising before rains from the east. This 
diagram also proved how little influence the moon exerts, and 
the fallacy of the generally received opinion that its changes 
determine the subsequent character of the weather. 

In conclusion, a narrative was given of a balloon ascent, illus- 
trated by drawings of aerial phenomena, from sketches taken on 
the spot. The chief peculiarities of these were, the altitude of 
the horizon, which remained practically on a level with the eye 
at an elevation of two miles, causing the surface of the earth to 
appear concave instead of convex, aud to recede during the rapid 
ascent, whilst the horizon and the balloon seemed to be station- 
ary; the definite outlines and pure cvlouring of objects directly 
beneath, although reduced to microscopic proportions, occasioned 
by the absence of refraction and dispersion of the coloured 
rays when pussing perpendicularly through media of differing 
densities, which, at an angle, produce aerial perspective ; the 
rich combination of rays bursting through clouds, and having 





the sun’s disc for their focus, contrasted with shadows upon the 
earth which radiate from a vanishing point on the horizon, the 
narrow shadows of clouds and eminences, such as Harrow and 
Richmond, being projected several miles, as seen in the lunar 
mountains; the magnificent Alpine scenery of the upper sur- 
faces of cloud, still illumined, at high altitudes, by the cold 
silvery ray, contrasted with the rich hues of clouds at lower levels, 
and the darkness of the earth after sunset. 

At higher altitudes than could be attained, and above the 
level of perpetual congelation, were the beautiful cirrus clouds, 
composed of snow crystals, in every form and rich develop- 
ment of the original hexagon, affording the materials for a new 
era in architecture, and designs from Nature’s hand for a crystal 
palace. ; 

In acoustics, several interesting phenomena were noticed. 
The sound of London rolled westward as far as its smoke, but 
was lost above the clouds, where the most intense silence 
prevailed, as also near the surface of the earth, showing that 
sound ascends 

The electrical phenomena of lightning, hail, the peculiar 
forms of thunder clouds, and the aurora borealis, were 
beautifully illustrated with the instruments of the Institution ; 
and photographs of natural clouds were exhibited, as also a 
method of introducing them by a second’s negative in printing 
landscapes. 





Monday, June 1, 1857. 
WituiaM Pox, Esq., M.A., F.R.S , Treasurer and Vice-President, 
in the chair. 

Epwarp Tiston Bricut, Esq., and A. Colyar, Esq., were duly 
elected members of the Royal Institution ; and Edmund Packe, 
Esq., was admitted a member of the Royal Institution. 

Thanks were voted to Professor F. Crace Calvert, Professor 
T. H. Huxley, Edward Vivian, Esq., and Professor A. J. Scott, 
for their discourses on the evenings of May 8, 15, 22, and 29. | 
The presents received since the last meeting were laid before 
the members. 








GEOLOGICAL SOCIETY. 
Wednesday, June 3. 
Colonel PortLock in the Chair. 

Tue whole evening was occupied in the reading and discussion 
of a very valuable paper, by Dr. Falconer, on the remains of 
elephants and other Proboscidea from the drift and upper 
tertiary deposits. The author reviewed, in a brief but compre- 
hensive manner, the labours of Cuvier, De Blainville, Blumenbach, | 
Kaup, Nesti, Owen, and others, pviuting out the very wide 
range which had in the first instance been assigned by Cuvier to 
the Elephas primigenius, or great Siberian mammoth. The 
author believed that many teeth belonging tu other species, and 
even to other subgeneric forms, had been confounded with those 
of Elephas primigenius, and owing to such erroneous and im- 
proper determination, nearly one half of the whole world had 
been yielded as the habitat of this peculiar elephant, whereas he | 
hoped to show that these teeth belonged to distinct species, and 
in some cases even to distinct subgenera of the Proboscidea. 
Most of the subsequent writers had followed Cuvier in his erro- 
neous determinations on this subject. The author referred to a | 
valuable synopsis which he had prepared, and which was sus- 
pended in the room, showing that the Proboscideans, or mammals 
with prehensile trunks, were divisible into three great genera, 
namely, the dinotherium, the mastodon, and the elephant. 

The genus Dinotherium contained two species, The mastodon | 
was divisible into three sub-genera, namely, the trilophodon, 
containing seven species; the tetralophodon, containing six | 
species; and the pentelophodon, of one species. The genus 
Elephas he divided also into three sub genera, namely, the stego- 
don, containing four species ; the loxodon, four species ; and the 
enelephas, or elephants proper, containing six species. 

All the preceding genera and sub-genera are now extinct, 
except two species of enelephas, namely, the Asiatic or Indian 
elephant, and the African elephant. 

The Dinotherium is an extinct genus of the Proboscidea, 
established by Professor Kaup from remains which were abun- 
dantly met with at Epplesheim, in Hesse Darmstadt, in beds 
which the continental gevlogists consider equivalents of the mio 
cene of Lyell. The restoration by Professor Kaup of the Dino- 
therium giganteum represents an enormous amphibious animal, 
with a hs poet four feet in length, extreme length of body 
about eighteen feet, head furnished with a long oblique probos- 
cis, and with two remarkable incurved tusks like those of the 
walrus, and the general form resembling that of a gigantic tapir. 

The mastodon is distinguished from the elephant by the struc 
ture of the molar teeth. The ridges of dentine surrounded by 
enamel which pass transversely across the tooth are further 
apart, are more wavy in their outline, and in young specimens 
are broken into little isolated conical elevations. When these 
wear down, the hard ridges, or ridge plates as Dr, Faleoner terms 
them, resemble more the lozenge shapes on the teeth of the Afri- 
can elephant than the elongated narrow lamin of Elephas indicus. 

The sub-genera of mastodon had bevu named from the num 
ber of transverse crests or ridges on the teeth (lophodon, tooth 
crested, from Adgos, crest, Odous, tooth), hence trilophodon, teeth 
three-crested ; tetralophodon, teeth four-crested ; pentelophodon, 
teeth five-crested, &c. 

Pictet and other paleontologists have long complained of the 
way in which the remains of mastodon have been confounded 
with Elephas. The genus mastodon appears to have had a wide 
range, although no remains have yet been met with in Britain 
except in the marine crag of Norfolk, from which Mr. Morris 
quotes M, augustidens, ‘The remains of the mastodon are abun- 
dant near Eppelsheim, they have also been found in the environs 
of Zurich, in Auvergne, in Bavaria, and Saxony. Species of 
mastodon have also been described by Mr. Clift, from the banks 
of the Irawadi in Birmah, and by D'Orbigney and Humboldt, 
from South America. 

The subgeneric distinctions of Elephas were also founded on 
peculiarities in the teeth, the stegodon having crown ridges in- 
creasing in each tooth as the numbers two, five, seven, the loxo- 
don having three, six, and seven, while in Enelephas the increase 
was much more rapid, as four, eight, twelve, &c., up to twenty- 
four. The Enelephas primigenius or fossil elephant of Siberia, 
was designated as the true mammoth, with rhomboidal shaped 
crown ridges, placed close together, the enamel surrounding the 
dentine thin, and without waviness, crimping, or festooning. 
The most perfect remains of this elephant are to be seen in the 
museums of Mannheim and Darmstadt. They are to be found 
abundantly in the loep of the Rhine and in the drift of northern 
Ge:imany. In England they are found in the boulder clay of 
Norfolk, in the marine crag of Norwich, in the valley of the 
Thames, and other glacial deposits, The author believes the 
true mammoth did not extend south of the Alps, as he has never 
found it in the museums of Italy. 

The teeth of the loxodon have a thick transverse digitation, 
without any rhomboidal form in the ridge plates. The enamel 





surrounding the dentine is thick, aud sections of the teeth pre- 





sent an intermediate form between that of the elephant and the 
mastodon. 

The Loxodon priscus is found abundantly in the Val d’Arno, 
in Italy, also in Britain and Auvergne, 

Dr. Falconer glanced at the various localities for remains of 
Proboscidea in England, as the elephant bed at Brighton, the 
valley of the Kennet and the Thames, as at Maidenhead, Brent- 
ford and Kingston; the crag of Norfolk, the beds at Gray’s 
Thurr ck, &c., and took some objections to the subdivisions 
which had been introduced into British geology by the terms 
pliocene, newer pliocene, and post-pliocene. He observed that 
whatever evidence of distinction and separation was afforded by 
the mollusea, the mammalian evidences drawn from these beds 
failed entirely to support their separation and subdivision. 
Mammalian remains, which were found isolated and at consider- 
able distances apart in England, had been met with on the Con- 
tinent in the same deposit, and all associated on the same spot 
—a fact which went to prove that the corresponding deposits in 
England belonged to one and the same age. He objected speci- 
ally to the gravels of Brentford and the valley of the Thames 
being considered older than the boulder clay of Norfolk. 

The author insisted also on the separation of the genus Ele- 
phas into the three sub-genera above indicated, and these again 
into the several species represented in his synopsis. The paper 
was profusely illustrated with a magnificent series of coloured 
diagrams, representing teeth of all the known forms of probos- 
cidea from all parts of the world, including those with which the 
author had become acquainted during his residence in India. 

Professor Owen paid an eloquent and well-deserved compli- 
ment to the remarkable research and ability which Dr. Falconer 
had exhibited in this communication. He hailed the paper as a 
great contribution to the history of the fossil mammalia—a 
branch of natural history which Dr, Falconer had made peculi- 
arly his own, Notwithstanding the clear and able manner in 
which Dr. Falconer had marshalled his evidence on the subject, 
he was not prepared to admit all the generic and specific distine- 
tions which Dr. Falconer relied on in subdividing his genus 
Elephas. The Professor pointed out many changes which age, 
sex, habits, &c., would effect in the grinding surfaces of the molar 
teeth, and he thought the evidence in support of separation on 
such grounds was, to be received with great caution. ‘The paper 
of Dr. Falconer would clear the way of mauy difficulties for 
future observers, and would doubtless lead to a more close obser- 
vation and accurate determination of the larger mammalian re- 
mains of this country. 

Sir Charles Lyell, Professor Ramsay, Sir Philip Egerton, and 
others also addcessed the society, all concurring in the great 
value of Dr, Faleoner’s communication, and the help it would 
afford to future inquirers. 





Wuar tur Government Orrices sHouLp BE.—The buildings 
should be fire proof, and should admit the greatest possible amount 
of light at pleasure, or exclude it at pleasure. They should exclude 
sound, heat, and cold, and be free from vibration. They should be 
warmed from a pure warm-air factory, the air constantly passing off 
with a gentle tlow, in addition to fireplaces for radiant heat. They 
should be lighted by gas, in closed glass vessels, fed from the external 
air. They should be flat-roofed ; and all smoke should pass through 
heated perforated fire-bricks, which would permit of the roof being 
used as a terraced garden. ‘They should be lofty, far loftier than any 


| existing buildings, for the higher we get the healthier becomes the 


atmosphere ; but in proportion to their loftiness so should the width 
of the surrounding streets increase, in order to insure light from the 
sun’s raysin all parts. The evil of neglecting this may be judged of 
from the costly palaces of commerce of modern date risen and rising 
in the narrow streets of the City, where human life is burnt out with 
the gas by day, and the condition of writing clerks is assimilated to 
that of the colliers who dig the coal wherewith to make the gas. 
John Wilkes was wont to say that the worst use to which you could 
apply a man was to hang him ; but surely burning his life out by slow 
torture is worse. Raised cellarage for human beings to dwell in 
might be a necessity when London was a walled city, but now it is 
simply an economy of money with a waste of life.. The philosophy 
of the matter is clear. There is a certain angle at which light can 
enter a building, and opposing buildings should not interfere with this 
angle. The height of the buildings should in no case exceed the 
width of the streets, either the front street of tratlic or the back street 
called “ yards.” But with the undeniable advantage of lofty build- 
ings, there is, under existing circumstances, the disadvantage of 
difficulty of access. This can be obviated in two ways—tirst, by 
mechanical lifts, operated by the same steam-engine which should 
supply hot and cold water, warmth, and ventilation; secondly, by 
converting staircases into inclined planes of gradual ascent, or very 
low steps. The exploit of Alonzo de Ojeda, in riding his war-horse 
to the top of the Giralda tower at Seville, was not marvellous, taking 
into account the fact of his riding up a series of inclined planes. The 
basis of building structure being the essential principles enumerated, 
the architecture should grow out of them, cause and sequence. But 
the utilities should not be subordinated to the ornaments. True 
beauty cannot exist with defective structure —W. Bridges Adams, 
in the * Spectator.” 

EnGuisit' Gotp.—For some time a company, called the Chancellors- 
ville Frechold Gold Mining Company, has been establishing works at 
Frodsham, in Cheshire, for the purpose of extracting gold from 
auriferous quartz. This work having been got into perfect order, 
although not as yet on a large scale, a decisive trial was made on 
Saturday, by Mr. Ilarris, the manager of the works, in presence of 
Mr. Henry, F.R.S., Mr. G. F. Ansell, of the Royal Mint, and several 
commercial and scientific gentlemen of high standing iu London. On 
this occasion, one ton of ore, taken from a considerable bulk now on 
the company’s premises, was operated upon, and the result was highly 
satisfactory—the yield being 1 oz. 7 dwts. 7 gr. of gold. A portion 
of the quartz is in part obtained from North Wales, and very suc- 
cessful trials have already been made upon it. But the trial on 
Saturday was made on quartz obtained from a celebrated locality in 
Virginia, near Chancellorsville, being the meen own estate. 
The want of labour and fuel made it impossible that the quartz 
should be worked on the spot, but it is not far from the river 
Rappahanock. Water carriage is so cheap that it is conveyed at 
a comparatively small cost to the Weaver, on the banks of which 
the company’s establishment lies. In these days, when so much 
has been said and written about gold extracting, it may not 
be uninteresting to give a summary of the manner in which it 
is procured at home. The quartz is in the first instance cal- 
cined. The stones have a very micellaneous appearance when they 
come out of the kiln, some pieces being entire but very friable, and a 
large part being reduced to a coarse kind of rubble. The matter is 
then put into the stamping engine, which reduces it into something 
like sea sand; the harder parts of the stone, such as the quartz itself, 
being still visible. The reduced matter is carried by water down an 
inclined plane into seven tanks, The lighter particles of course go 
furthest, and the matter in the two last tanks needs no further tritu- 
ration. That in the three first is subjected to a second grinding 
process, which is done by means of a roller which rotates in the 
trough, and reduces it to a brown impalpable powder: ajlittle shakin 
in the shovel with water will then discover the grains of gold. The 
gold has then to be separated. Thisis done by passing it into an 
amalgamator, in which a quantity of quicksilver is placed. While 
filtering, a series of magnets is kept revolving over it, for the purpose 
of taking out the particles of iron. The gold is taken up by the 
quicksilver, and obtained from the amalgam by the ordinary process. 
‘The rock from which the quartz is obtained is a Valcon slate, of a 
light brown and sometimes of a deep red culour. 
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Tris invention relates to a steam engine, specially adapted for the 
tillage of land, which engine is propelled by means of a screw. 
By the addition of pulleys it may be employed for driving machinery, 
for manufacturing drainage pipes, threshing grain, or other purposes 


The traction screw, is placed in front at right angles to the axis of | 


the boiler. The boiler is placed longitudinally on a suitable frame, 
and is supported by leading and driving wheels. It is composed of 
three or a suitable number of cylinders, placed in a smoke box, so 
that the heat and smoke from the fire box is made to return in order 
that it may heat the feed water placed in a reservoir or vessel on the 
top of the boiler previous to passing out of the chimney. 

Kig. 1 is an elevation of the improved agricultural steam engine. 
A, A, is a evlindrical tube, composed of strong sheet iron, in the 
upper part of which is fixed a steam cylinder L and piston, which 
gives motion to the crank X. The cylinder L and the bearings of 
the crank axle are bolted to the inner sides of the tube A, A, as well 
as allows it to ascend, descend, or turn onits axis. This case is 
tixed to the end of the boiler by a strong plate F. Cis a traction 
screw, intended to act in the soil, and is worked by the steam cylinder 
aud piston contained in the tube A, A. Dis a steam cylinder, and 
i. a cylinder tilled with water. The piston of the cylinder D is fixed 
on the same rod as that of the hydraulic cylinder E. In turning the 
handle m the stop cock ¢ is acted upon which admits the steam below 
the piston D. This handle m also acts on the stop-cock O, which 
vermits the water placed above the piston E to pass underneath it. 
The movement at once takes place; the steam raises the piston of the 
cylinder D, and two levers T, T, (one being placed on each side of 
the cylinder), cause the tube A, A, to slide in its case LB, and forces 
the traction screw C to enter the soil. When found that the screw 
no longer slips, but causes st each revolution the engine to progress 
a distance corresponding to its pitch the handle m is put in its first 
position; and the escape of the water placed above and below the 
hydraulic piston E being prevented by the stop-cock O, the tube A, 
A, becomes tirmly fixed in the position given toit. To raise the 
traction screw ©, the workman turns the lever in the opposite 
direction; the steam then acts above the piston D, and the water 
passes from below to below the hydraulic piston B, The water con- 
tained in the hydraulic cylinder E being an incompressible body 
prevents the movement of the tube A, A, during the working of the 


engine. S is a small hand wheel, by means of which two endless | 


screws on the axes rand p are turned. The upper screw cogs in the 


toothed rack, fixed to the plate Z, Z, on which are fixed the cylinders | 


D and E. Through this plate the tube A, A, passes. When the 
wheel § is turned it causes the plate Z, Z, to turn; and by the levers 
T, T, and connecting rods T!, 'T!, the tube A is turned on its axis in 
the casing B. ‘The lower endless screw g with the toothed plate 
K, which carries the axle of the front wheels. V is a rod, by means 
of which the workman opens or closes the stop-cock for admitting 






steam to the cylinder L, contained in the tube A, A. The action of | 


this engine is as follows : —The workman, after having put in action 
the piston of the cylinder L, then turns the handle m until the traction 
screw penetrates to the required depth in the earth for the progress of 
the plough or other implement attached to the boiler at the part 1,2. 
When it ts necessary to change the direction of the engine, the work- 
man commences by raising the traction screw; then, by means of 
the hand wheel S, he causes the tube A, A, to turn, and with it the 
traction screw C, and also the action of the fore wheels. W, W, are 
two drums, fixed or tre as required on the axis Q, Q, by means of 
the friction cones g.g. ‘The axis Q, Q, receives its movement from 
the cranked shaft X‘, by means of a bevel wheel fixed to a vertical 
axis, or by the aid of a band and pulleys. The patentee also describes 
a mode of raising and lowering the traction screw by means of an 
arrangement of pulleys and chains, instead of that above described. 
He also describes a moditication of the traction screw in which ten 
blades are cuployed. 


ARRANGMEMENTS have been made by the patentees of the welded 
collar iron hurdle, with the managers of the St. Pancras works, for 
its manufacture in large quantities A new building is in the course 
of erection at Maiden-lane, St. Pancras, to be exclusively devoted to 
their production, and at prices which will at once supersede the or- 
dinary iron hurdles. The main features of the patent are in the assur- 
ance of the utmost rigidity in every part—in the obtainance of which 
the centre support is made to serve, for the first time, an important 
office, it being retained in its upright position, despite of all weights 
that the bars may be subject to on either side, as the welded collars 
successfully resist any Jateral influence. Nothing can be more sim- 
ple, and apparently nothing more perfect. The machinery by which 
these desiderata are secured is extremely original and effective, and 
its noiseless character, whether in rolling, cutting, punching, or 
welding the iron, is remarkable in the history of manufactures. 








HOLCROFT’S AGRICULTURAL STEAM ENGINE. 


PATENT DATED 80TH OcToBER, 1856. 
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FERNIHOUGH AND FARROW’S APPARATUS FOR 
REGULATING THE ALR OF FURNACES, &c. 
| PATENT DATED 5TH NOVEMBER, 1856. 
Tus invention consists in admitting into and shutting off from any 
desired part of furnaces, &c., a supply of atmospheric air by means of 
a series of valves or flaps, the opening and closing of which are caused 
by the external pressure of air. ‘The regulating force varies in_pro- 
portion to the amount of burning fuel, and the expanded products 
| arising from it. To adjust the valves, the tire is allowed to burn down 
until no combustible gases are given otf. The valve weights are then 
shifted so as to ullow the valves to close of themselves. Upon the 
introduction of a fresh charge of coals the valves open just in pro- 
portion to the amount of gases generated, and again resume their 
former closed position as soon as the fre has burned down to the 
same state as that at which they were set. 
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Fig 1 is a transverse section of a furnace door to which the im- 
proved valves are attached; and Fig 2 is a part front view of the 
same. In these tigures the valves are shown to move upwards, but 
they may be made to move downwards if desirable. ais the external 
frame of the door or valve box; ), the transverse bars; ¢, the valves; 
d, the pivots upon which they move; and ¢, the weights, which can 
be adjusted as required by means of the screws’ When the pressure 

| from the heated and expanded gases in the furnace becomes less than 
that at which the valve weights e are adjusted, the external pressure 
of the air acts upon the valves and causes them to move downwards, 
affording a sutlicient opening for the adinission of the requisite amount 
of air, and as the gases decrease and the fuel becomes sufficiently thin 
to enable the requisite quantity of air to find admission between the 
grate bars, the external pressure on the valves is reduced, when they 


he 


are again closed by means of the weight e. 





CURTIS’ MODE OF LIGHTING AND VENTILATING 
RAILWAY CARRIAGES, 
PATENT DATED Ist NoveMBER, 1856. 
Tuts invention consists in causing the lamps by which the carriages 
are lighted to take their air from the interior of the carriage so as to 
improve the ventilation, and for this purpose a ring of wire gauze or 
| perforated metal is introduced in connexion with the ordinary glass 
| globe, and in the roof of the carriage a box or case is opened, to put 
| the lamp into the opening through the roof, and it is then closed by a 
lid; from this box a tube runs along the roof of the carriage, and on 
the ends of the tubes are cowls, which turn in the opposite direction 
{ to that in which the carriage is running, and thus a partial vacuum 
is produced in the box or case, and the ventilation of the carriage 
and the burning of the lamp are improved. In order further to 
improve the burning of railway carriage lamps in which the oil 
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reservoiris placed above the burner, an air tube is added which passes 
from the burner at the point at which the oil should stand in it te 
the oil vessel, which latter being closed at the top the oil cannot 
descend from it until the end of the air tube becomes uncovered, and 
thus the overflow of the oil is prevented. 








Fig. 11s a section of the apparatus. A is the outer case, fixed to 
the roof of the carriage C, in the usual way ; B, the outer case of the 
lamp; D, the oil chamber, communicating with the burner; FE, the 
reflector; I’, the flame; I, the glass, through which the light passes 
into the carriage; G, the air valve, by which the air from the inside 
of the carriage passes to the lamp and ventilator 4, the hanging 
valve shutting occasionally against the inclined side 7i1,; K, the 
ventilator, working like a cowl on a chimney top, lightly supported 
on the pivot L; M are vertical tubes connected with the case A, 
connected also with the horizontal pipe N, to the end of which the 
ventilator or cowl is attached; the cowl or ventilator may also, if 
desired, be applied directly to each outer case and lamp of each 
carriage. Fig. 2 is a section on a smaller scale of another mode of 
forming the lamp, in which the principle of the capillary action of 
saturated cotton is employed, in order to keep the light as low as 
possible. F is the descending tube containing the wick, the upper 
end of the tube rising about one quarter of an inch above the oil; 
the little spur / is used to adjust the wick, being turned by the 
thumb and tinger, the prongs or spurs entering into the wick. 
D, E, J, are the oil vessel, reflector, and glass, as before described. 

The action of the apparatus is as follows:—The lamp is made as 
shown, the reflector being formed somewhat in the shape of a table 
lamp shade, the light being thus thrown downwards through the 
glass I. The air tor the lamp is supplied from the inside of the 
carriage being passed, if necessary, through suitable openings 
covered with wire gauze, and through one or more valves, as shown; 
the air, when quiescent, enters the lamp through the hole or passage 
S, passes under and around the hanging valve /, through the holes 
in the lamp case to the flame, and thence into the atmosphere through 
the ventilator K. When the carriage is in motion and travelling 
rapidly through the air, a partial vacuum is formed behind the cowl 
or ventilator, by which the foul air, both of the lamp and that arising 
from the respiration of the passengers, is rapidly drawn off, and the 
carriage is kept perfectly ventilated ; this action will of course take 
place whether the lamp be burning or not; and for the mere purposes 
of ventilation the ventilator may be made to communicate with any 
other suitable part of the carriage. Should the door of the carriage 
be opened suddenly, the valve / is drawn or shut against the outside 
inclined side 7, and should the door be closed suddenly, the rush of 
air shuts the valve against the inside inclined side 7; the instant the 
air returns to its normal state the valve assumes its hanging or 
vertical position. 


A New Hypravuiic Macuine. — A boat, containing a curious 
apparatus, the invention of M. Louis Arnoux, of Marseilles, is now 
lving near the wharf of the Pont du Carrousel. It is an engine for 
raising water, and more especially for pumping water out of 
vessels. The contrivance, though new, is but the application of an old 
principle, namely, the production of a vacuum by steam. The 
apparatus consists of four cylinders, closed by valves at the top; 
being made to communicate with the water to be extracted, a 
sufficient quantity of steam is successively introduced into each 
cylinder, to expel the atmospheric air; no sooner is this effected 
than the steam is condensed by iis contact with the cold water; 
a vacuum is produced, which causes the water to rush into the 
cylinder, and to issue from an aperture provided for the purpose. 
From experiment eflected it appears that this engine will drain 
thirty-one cubic metres of water per minute. As this apparatus 
acts by atmospheric pressure it cannot raise water beyond an 
aliitude of thirty-two feet; but this is sufficient to render it a 
valuable appendage to steamers when, in the case of leaks, steam 
may be readily obtained from the boiler to produce the necessary 
vacuum and set it going, when it will perform its task much 
more readily than the ordinary pump. 

Tue Persta.—On Saturday last, the steam-ship Persia, Captain 
Judkins, steamed into the river to her moorings in the Sloyne, where 
she now lies “the pride of the Mersey.” The passengers will tind 
many improvements in their department, not the least of which is 
the improved lighting and ventilation of the state-rooms. The 
cabins, in fact, have been arranged on a new system; and such are 
the improvements, that all who have sailed in this vessel must per- 
ceive the addition which has been made to their comfort. The Persia 
looks like a ship new from the stocks, and though we cannot say that 
we expect from her a better speed than she has already accomplished, 
we adventure this opinion, that all who travel by her will feel that 
very much has been done by the company to add to the comfort of 
those entrusted to their care. ‘The passengers for the Persia will 
leave the landing-stage on Saturday at noon, the mails an hour 
afterwards ; and those who desire to see this as yet unrivalled steam- 
ship leave our port, may do so by being on the landing-stage or pier- 
heads at the hour last named.— Liverpool Courier. 

New Kiyo or Typre.—The Paris Jnvention says that there has 
recently been invented a mode of casting type with the same letter at 
each end, which it is supposed will be particularly applicable to 
daily journals printing large numbers. The compositor works ex- 
actly in the ordinary manner, but composes a double set of charac- 
ters, which, placed in appropriate forms, are printed in a double-feed- 
ing platen machine, two sheets being thus printed at once, and one 
composition only being necessary.—{ Perhaps our contemporary will 
inform us how, if two sheets are printed at once by means of type 
lettered at both ends of the shank, he is to prevent one sheet being 


printed in reverse? Or is it proposed to read English like Hebrew 





from left to right ?] 
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STEPHEN’S IMPROVEMENTS IN BOILERS AND 


FURNACES. 


PATENT DATED 13TH OcToBER, 1856. 
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Tuts invention partly relates to Auld and Stephen’s patent, dated 20th 
February, 1856. It consists in making boilers with a narrow water 
space, extending from the under side of the boiler at the furnace end 
down to and through the line of furnace bars. This water space opens 
at its upper wide end into the bottom of the boiler, which has a row 


of openings in its shell at that part to form the communication. The | 


boiler itself is set slightly out of the horizontal line, the furnace end 
being somewhat lower than the reverse end. Hence the mud and 


deposit of the water is continually directed towards the front or fur- | 
nace end, where it falls from the boiler into the narrow bottom of the | 


water space or pocket. The part where the deposit accumulates is 
carried down to a short distance below the furnace bars, so that the 
heat of the fuel cannot act injuriously upon the metal of the division 
space. 

Fig. 1 is an end elevation of one of a pair of steam boilers, the one 


shown being in section; and Fig.2 is a longitudinal section, the | 


sectional line being taken to the left of the water space, which divides 
the lower or external furnace into two parts. 


communicates with two flues D, through which the smoke and gaseous 
matters from the furnaces B pass. Outside the shell of the boiler and 
at the lower part is placed the furnace E, divided in this instance by 
the central water way, which descends from the lower part of the 
boiler, and forms a continuation of the shell. The furnace Eis fitted 
with doors F for the supply of fuel, and the gaseous products of com- 


bustion pass along the flue G to the back of the boiler, where they | 


mingle with the gases from the fires of the furnaces B. The heated 
gaseous matters are brought to the front of the boilers by means of 
the flues H, from which they pass into the flues J to the back end of 
the boilers, and thence into the chimney. The requisite supply of 
atmospheric air is admitted to the fires through the hollow bridge K 
by means of the lateral passages L. The ingress of air into the pas- 
sages L is controlled by valves fitted in front of the boilers, and 
which, by means of the rods M, shaft O, and lever P, are connected 
to a self-acting apparatus for regulating the admission of air to the 
fires. In the illustration the boilers are shown with the lower part 
of the internal furnaces B on a level with the floor of the engine 
house, access to the lower furnaces being obtained by means of a 
recess R mae in the floor and covered by a staging $8. The water 
space or pocket W forms a narrow cell or hollow tin, extending along 
the centre of the bottom of the boiler, and in the modification shown 
this water space is made sufficiently deep to extend to the bottom of 
the furnace bars. A slightly wedge-shaped form is, by preference, 
given to this water space; the boiler plates of which it is made are 
bent to the required shape, and rivetted to the bottom of the boiler. 
The water contained in the boiler flows into the water space or pocket 
W through a number of apertures before referred to. A plug or cock 
X is fitted at the lower part of the water space W, and the sediment 
may be removed, either by a scraper, by driving it out by steam. 
The cock X is fitted with a pipe Y, through which the foul water and 
sediment is carried away below the flooring of the recess R. The 
lower furnace being divided by the water space into two sections, 
admits of the fire in the two divisions being supplied with fuel in suc- 
cession, by which means the combustible gases arising from the fresh 
fuel are ignited by the action of the incandescent fire in the opposite 
division, and the fuel is economised. 


THE CARLINGFORD AERIAL CHARIOT. 


Tue following is a copy of the specitication of this patent, and a letter | 


from the inventor will be found in another column :— 


To all whom it may concern greeting, I, Godwin Meade Pratt Swift, | 


Viscount Carlingford, of Swift’s Heath, county of Kilkenny, Ireland, 
do hereby declare that I am the inventor of the aerial chariot, which 
is made something in the shape of a boat, extremely light, with one 
wheel in front and two behind, having two wings, slightly concave, 


fixed to its sides, and sustained by laths, of a half hollow form, | 


pressing against them, and communicating their pressure through the 
body of the chariot from one wing to the other, and supported by 
cords, whose force, acting upon two hoops nearly of an oval shape, 
hold the wings firmly in their position, using a force that cannot be 
less than ten tons, on the principle of corded musical instruments. 
The aerial chariot is provided with a tail that can be raised or 
lowered at pleasure, for the purpose of giving an elevating or de- 
clining position, and worked by a cord that communicates with the 
interior of the chariot, which is drawn forward by an aerial screw, 
of the perfect form of the screw propeller, discovered by the same in- 
ventor, and presented by him to Government the 16th of June, 1854, 
and which screws into the air at an elevation of forty-five degrees, 
similar to the birds’ wing,* and is turned by means of a winch 
acting on three multiplying wheels. The wings of the chariot are 
covered with a network of a lengthened square shape, which produces 
the effect of birds’ feathers when the chariot floats on the air covered 
with silk, at which time may be seen its impression with the points 
forward and the same backwards, by which no pocket, as it were, 
can be formed by the pressure of the silk on the air. The upper part 
is finished in the same manner, and both sides of the wings are 
covered with varnish. The body of the chariot, the wings, and all 
of it in general. is made of very light wood, with few exceptions, 
weighing in all from four to six stone, and covering a space from 


* It is here intended to convey the idea that the bird strikes the air at the 
same angle as the aerial screw does trom the chariot, and that the stroke of 
the wing is merely a section of the circle which in the bird is repeated while 
with the acrew it is continuous, tor it must be recollected that, while the bird 
strikes downwards with the tront edge of the wing, he makes a considerable 
advance through the air, so that the angle inust be as J state.—C, 


The boilers A are of a | 
cylindrical form with flat ends, and each is made with two internal | 
furnaces B, which open into a combustion chamber C ; this chamber | 


twenty-five to thirty feet sauare, or according to the weight it is in- 
tended to carry. It can also be constructed and considerably in- 
creased in size to carry very superior weights, yet the wings will not 
| require to be increased in the same proportion ; as, for instance, we 
see the eagle weighing eighty pounds and upwards while the rook 


| 
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weighs one pound, yet the eagle has only four times the floating 
surface of the rook. There is also a rudder to the aerial chariot that 
has something the appearance of a small sail, but, contrary to the 
rudder, it is worked at its distant extremity by a cord that commu- 
nicates into the chariot. The cords that are seen externally are for 
the purpose of fixing the wings in their precise and equal position, 
from which they cannot become displaced. 








As the manner to start the aerial chariot will no doubt 
be asked, and as it may be considered to belong to this invention, 
and also that it is very important, and is besides an invention 
| of itself, it shall therefore be described here as its proper place. 
When the chariot can be placed on an elevated position where 
there is a strong wind, a pole from six to nine feet high will suftice, 
and, supported on the opposite side by two ropes looped and fixed on 
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two stakes. driven slantways into the earth, thus in fastening the 
centre of the rope to the top of the pole, and the two ends looped and 
| then hooked to the crooks that turn downwards and are placed at 
| the front edges of the wings, the wind will then raise the chariot to 
| the height of the pole, and, in compressing the tail, or by turning the 
| winch, it will start immediately ; but under any circumstances the 
chariot can always be made to take its flight by using the apparatus, 
represented in the illu-tration, which, having been prepared, first 
fasten the back part of the chariot to the wind pole, then draw up 
the weight in front by the two ropes, which are to be hooked to the 
| two reversed crooks of the wings, then the rope behind is to be 
hooked to the trigger of the chariot, and the other end of it is to be 
pulled, by which the chariot, with the persons inside, is raised nearly 
to the height of the pole, and the rope is then to be made fast to the 
| loop near the trigger, afterwards the key that holds the trigger in 
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security from accident is to be drawn, and then, by pulling the trigger 
cord, the chariot is detached, falls upon the air, and is drawn in- 
stantly forward with great velocity, by the falling of the weight in 
front. The wrial chariot thus receives its first impetus, which is 
easily sustained and increased by turning the wrial screw, while the 
two ropes falling from the crooks leave the chariot in perfect freedom. 
The we'ght to be used may be about one tenth of the weight of the 
person and chariot included. This I found amply sufficient when 
there was pretty strong wind, but without wind I should suppose it 
might require about four times that weight; so the stronger the wind 
the less weight it will take and it will afterwards be seen what little 





force it requires to keep up the velocity of a body that floats on the 
air. Perhaps it may be asserted with perfect truth that there will be 
the same proportion of force required between the air and the water 
as between the latter and the earth. Uponthe earth, a horse will 
draw about a ton; on the water about a hundred tons; and upon the 
air it would be found to be as many thousands, were it to be tried. 
This may give some idea of the small force required to continue the 
flight of the erial chariot ; nor will it be requisite to be continually 
turning the winch or working the pedal with the foot, for when a 
certain altitude is attained, the chariot may go several miles, perhaps 
fifty or sixty, as it were upon an inclined plane of air, and if the per- 
son be expert he may take advantage of it for the distance stated, or 
even more, or according to the height he has attained. 





RENAULT’S MODE OF REGULATING THE STEAM OF 
LOCOMOTIVES. 
PaTENT DATED 2ND Ocroser, 1856. 
In locomotive engines, as now constructed, the steam, after actuating 
the pistons, escapes from the cylinders into the funnel, where it serves 
to produce an artificial draught, the force of which is regulated by 
the aperture of the escape pipe, which is made wider or narrower at 
its top part by means of a contrivance at the command of the engine 
driver, and known as the variable steam-escape. The object of the 
present invention is to give to the en..ne driver the means of direct- 
ing at pleasure the escape of the sterm out of the pipe; the steam 
escaping from one or both cylinders, and reducing, when required, the 





number of escape strokes or puffs which produce the artificial 
draught. Fig. 1 shows one of the arrangements that may be adopted. 
On the cylinder A of the engine at Lb, where the common escape pipe 
is attached, is fixed fork pipe C, one of the apertures D of which 
conveys the steam within the chimney pipe E, whilst the other 
aperture F conveys it through the pipe G. A spring valve H placed 
at the forked point of this pipe hinges at I, and allows of the direction 
of the escape of steam issuing from the cylinder in either direction 
by meaus of suitable levers—the engine driver being thus able to 
convey the steam either inside or outside of the chimney. The 
arrangement shown by Fig. 2 is intended to convey the escape steam 
in a third direction through the pipe T, if required, by means of a 
second forked pipe J, and a second valve K. The escaping steam 
can thus be conveyed either into the tender to heat the feed water, or 
under the fire grate, and without preventing the use of the other 
contrivances for directing the escape steam inside or outside of the 
chimney pipe. 


Tue Cotirery Exviosion In Monmovutusmire.—The adjourned 
inquest was held on Wednesday, at Bridge-end, on the bodies of the 
twelve colliers who were killed by an explosion at the Tyr Nicholas 
Colliery, on the previous Wednesday. Among the deceased were four 
single men, the rest were married, and have left in some cases seven 
children. The facts were detailed most graphically by the witnesses 
—who had narrowly escaped death themselves; after whlch the 
Government Inspector of Mines for the district, Herbert Mackworth, 
Esq., deposed to the result of his examination of the colliery, finding 
fault with the rules for its management, and also with the system of 
ventilation. The jury consulted nearly half an hour, and then re- 
turned as their verdict that the deceased came by their deaths from 
tire and choke damp, in consequence of the negligence of the dead 
fireman, Samuel Merryfield. They also recommended the adoption 
of the rules sanctioned by the Secretary of State, as well as improve- 
ment in the ventilation of the pit. 
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THE NAUTILUS. 

‘We have recently had an opportunity of testing the merits of 
this transatlantic notion, and we at once, like true Britons, admit 
that Jonathan in this instance has stolen a march upon us. 
There is a power of plastic adaptibilty—of rough and ready in- 
vention in the American intellect, in which, we are not ashamed 
to say, we sober English mechanics are rather deficient. Neces- 
sity, as the school-room copies inform us, is the mother of 
invention, and the Yankees have served a “considerable” appren- 
ticeship to this inexorable matron, 

In the Victoria Docks, at pier D, or, as the porter at the gate 
will inform you, “ after the first brick” on the right, you may 
observe a singular looking object in the water, which, 
were it seen at sea, in some lonely latitude, would, 
to the eye of a naturalist, suggest the idea of a gigantic 
cuttle-fish, with a plurality of glass eyes, taking the measure of 
the superaqueous world. ‘There is « figure in one of the volumes 
of the Naturalists’ Library, devoted to the history of the great 
sea serpent, which represents a strange animal, seen by some 
ancient mariner, and called a sea-ape, which gives a very good 
idea of the “ Nautilus,” as seen between wind and water. 

There was something perfectly diabolical, unearthly, and 
supernatural in the appearance of the “ criftur,” as it bobbed 
and dodged tu the swell of the small tempest raging off ware- 
house D. At about ten yards distance from the phenomenon 
there was an uncouth-looking scow with a funnel, very dirty, 
greasy, and inexplicable. Having hailed this strange crait, we 
were in a short time introduced to Mr. George Bidder, the 
resident engineer of the Victoria Docks, and to Mr. Williamson, 
an American gentleman, who is the resident engineer of the 
“ Nautilus,” and under whose superintendence the whole of the 
apparatus has been constructed. As our object was to have 
some practical experie: ce of the capabilities of the “ Nautilus,” 
we were, through tic kindness of these gentlemen, speedily 
landed on the grat:! roof of this marine monster. If old 
Pontopidon had been alive, what a sensation he would have 
had if he could have looked down into the maw of the 
“Nautilus” as we raw it. Old Scratch himself could 
ecarcely have assumed a more questionable shape than that pre- 
sented by this singular contrivance. Over the grated landing 
stage there hung the manhole plate, just large enough to allow a 
man to enter without rumpling his coat tails. A jointed ladder 
leads to the interior. On descending we found ourselves in a 
chamber capable of holding, with ease, some sixteen or twenty 
men. There was nothing very remarkable in the appearance of 
the interior beyond a rather liberal adornment of cocks, valves, 
and pipes, which seemed to be distributed about the apartment 
in a rather random and promiscuous fashion, as if order and 
symmetry were not among the first laws of sub-aqueous existence, 
The dirty-looking scow with the funnel now began to exhibit 
symptoms of animation, and in a series of short, sharp expira 
tions, informed us that steam was up, and that there was a suf 
ficient balance of atmospheric pressure at our credit to warrant 
our descending. A tue, formed internally with spiral wire and 
coated with layers of canvass and india-rubber, formed a means 
of communication between the seow and the “ Nautilus,” and 
conveyed the air, compressed to the requisite pressure, from the 
surface of the water to the depth at which operations were to be 
conducted. We had two candles with us to enlighten the dark- 
ness of our sub-aqueous sojourn, and two cigars vowed to be burned 
in honour of the water nymphs at the bottom of the docks. The 
diver, with his two assistants, having seen that everything was 
in order, shut the manhole door by which we had entered, and 
prepared to descend ; Mr, Bidder seated himself on a coil of rope, 
and looked as if he rather enjoyed the “situation.” But Mr, 
Burton, the Yankee diver, as soon as the communication with 
the external world was shut off, and the bolts of the manhole 
door screwed up, came out in all the crispness and_ origi- 
nality of his transatlantic habitat. In American phraseology, he 
was a caution to cats, double-jointed, slick, and supple as a ca- 
tamount. 

We have before mentioned that the machine was furnished with 
a series of cuttle-fish like eyes, distributed at intervals over the 
roof. Through these we had sufficient light to give us a good 
view of the interior. Butas a precaution against the gloom 
which was to be anticipated beneath twenty-six feet of Thames 
water, two candles were lit and stuck in sconces on the sides of the 
machine. Everything being ready, the Nautilus, like its living 
prototype, prepared to descend, by allowing the air in the reser- 
voir at the sides to escape and be replaced by water. This opera- 
tion, having the effect of destroying the buoyancy of the ma 
chine, caused it to sink inthe water. The diver, as we descended, 
gave us, at intervals, a gasp of fresh air by opening the cock in 
communication with the scow and air pump, The effect of this was 
a temporary deafness and sense of uneasiness in the ears, which was 
speedily remedied by the prescription of the diver, “swallow.” 
And, sure enough, the first completely relieved us. The expla- 
nation of this method of relieving the drum of the ear from the 
external pressure we believe consists in the fact that the duct, 
which forms a communication between the external ear and the 
palate, is opened by the act of swallowing. As a further pre 
caution against disagreeable sensations we lit a cigar, and smoked 
as coolly and comfortably under twenty-four feet of water as if 
in a cigar divan. After arriving at the bottom of the docks, the 
diver first saw to the equilibrium of the external and internal 
pressure, and having, by means of his gauge, ascertained that 
these were equal, he proceeded to open the lower manhole, or 
door opening to the bottom of the dock. In doing this, he 
simply unscrewed the nuts which held it fast, and then Icisurely 
opened it. The operation seemed as natural and easy as pc ssible. 
The pressure inside the “ Nautilus’ having previously been 
ascertained to be exactly a counterpoise fur the pressure of the 
water outside, there was not a splash or disturbance when the 
door was opened. 

At this stage of the proceedings our attention was suddenly 
directed to a phenomenon of a very novel character. A number 
of eels and perches began to exhibit themselves outside the win- 
dows of the machine. “ How delightful !” we exclaimed. “Quite an 
aquarium down here!” We had hardly had time to knock the ashes 
off from our cigar, when a venerable looking perch threw himself 
back from the window and curled his tail up in front of him, as if 
some conical idea had doubled him up with laughter. For once 
we felt that our pipe was extinguished. The idea suddenly flashed 
across our mind that, in place of looking at an aquarium, we were 
being looked at in that interesting capacity. In fact, we felt as 
much dismayed as the Dutchmen to whose table the herrings 
are described by an old poet us assembling, during an inundation, 
“not as meat, but as guests.” 

It would be impossible to give anything like an intellivible 
account of the various ingenious contrivances by which the 
ascent and descent of the Nautilus were regulated without the aid 
of a figure, which we have no time to engrave for this week’s im- 
pression ; but next week we propose giving a full account of the 
whole apparatus, with such illustrations as well explain the 
modus operandi of this singularly interesting machine. 











LAUNCH OF THE “ AUSTRALASIAN” STEAMSHIP— 
EUROPEAN AND AUSTRALIAN ROYAL MAIL COM- 
PANY. 

THis magnificent steamer for the European and Australian Com- 

pany was launched on Wednesday morning. She is of 2,800 tons 

builders’ measurement, 360 feet over all; forty-two feet beam, 
and thirty-one feet six inches deep. She will be propelled by 
two direct-acting engines of 700 horse-power, and will be fitted 
up with Thomson’s patent expansive gear for economising fuel. 
In her construction all the latest improvements have been 
adopted, and altogether she exhibits a design combining sim- 
plicity of parts with the most ample strength and efficiency of 
working. There are six large tubular boilers, and a three bladed 
screw propeller. The “ Australasian” has three decks, viz., spar, 
main, and lower. On the spar deck is a spacious poop fitted 
entirely for first-class passengers ; also a topgallaut forecastle for 
accommodation of the crew, along with deck-houses, sculleries, 

galleys, butchers’, bakers’, and poultry shops, cow-houses, &c. 

The maindeck is entered by spacious staircases forward, or from 

either end of poop. On this deci there ia a magnificent saloon 

capable of dining upwards of 200 passengers. Alongside the 
saloon, and for the entire length of the vessel, accommodation 
for passengers is fitted up. The state-rooma are furnished with 
open Venetians for ventilation, and in addition to this, ven- 
tilators run through the deck to each state-room, thereby 
insuring most complete ventilation for passengers’ berths—a 
very important matter, takin, into account the great rize of the 
vessel and the sultry climates she will pass through. Each state- 
room will have two large side ports. ‘lhe lower deck is fitted up 
for mail-rooms, bullion-room, store-rooms, wine-cellars, &c. The 
holds have capacity for about 960 tons measurement goods, and 
the coal bunkers will stow 1,500 tons of coals—sufficient to steam 
the vessel full power for twenty-four days. ‘Tanks are fitted 
in the lower hold to contain 12,000 gallons. Two large distilling 
apparatus, on a most improved principle, are fitted in deck houses 
to supply the vessel independent of the water supply from tanks, 
and arranged so as to distil when the vessel lies in harbour, as at 
Suez. A very important and, as applied to this class of vessel, 
novel addition to the construction, consists of a water-ballast 
tank, capable of holding upwards of 400 tons of water, This 
tank is made perfectly water-tight, and is available for carrying 
water, couls, or cargo, as may be deemed necessary for the proper 
stowage of the ship; for filling and emptying this tank, a power- 
ful steam-engine, with boiler for itself, will be fitted up. It may 
give some idea of the efficiency of this steam-pump when we say 
that it will throw four tons of water per minute, and it can be 
made available in event of any leak in the vessel, in which case 
it would be more efficient than a dozen of the ordinary pumps. 

For the due trim of the vessel this tank can be arranged as 

needed, being filled or emptied according as the weather or trim 

of the vessel may require. 

Among the highly useful equipments of this noble ship we 
may mention that she is fitted with Cunningham’s patent reefing 
topsails; that she has lightning conductors on Sir Snow Harris’s 
principle, attached to masts and bowsprit ; is thoroughly coated 
inside on the ironwork with Westwood and Baillie’s patent 
cement, to prevent oxidation; and in a word, has every recent 
improvement and adaptation that experience could suggest. 

Notwithstanding the enormous size of this vessel, (the largest 
with screw propulsion that has been built on the Clyde), we are 
informed that the keel was only laid on the 1st of November 
last, and the massive and splendid machinery, from Messrs. 
Thomson’s engine works, is now lying ready for being placed on 
board. It is expected that she will be thoroughly completed 
not later than the lst of September ensuing ; and when the route 
is subdivided, as it is intended that it shall be, the “ Austra- 
lasian” will be put upon the important station between Suez and 
Calcutta, thereby accommodating both the Indian and Australian 
passengers. ‘The European and Australian Company, we may 
add, has a steamer of similar size in the course of construction at 
the works of Messrs. Laurence Hill and Co., Port-Glasgow. 


MR. BINKS’S RAPER ON NITROGEN IN STEEL. 
Tue following letter has appeared on this subject in the journal 
of Society of Arts :-— 

Sir— 1 had been informed that this paper, announced for 
reading at the commencement of the present session of the 
Society of Arts, had been postponed, pending the result of 
working certain patent processes. From the remarks of many 
of the speakers, this impression seemed to be general. In the 
expectation that we were to be gratified by hearing particulars of 
another addition to the numerous improvements propounded 
during the past twelve months in the manufacture of iron and 
steel, and the exhibition of the results, 1 was induced to bring for 
comparison part of some samples of iron and, steel of a 
high character, manufactured by the processes already in 
use in this country, which I am collecting for the Jermyn- 
street Museum. 1 was particularly led todo this when 
I noticed that Mr. Fairbairn was to be the chairman of 
the evening, because these remarkable samples were made 
by the beautifally simple, but little understood, process 
of boiling malleable iron direct from the grey pig, without the 
intervention of the refinery, a process on which Mr. Fairbairn 
and the inventor, Mr. Joseph Hall, had lately been in corre- 
spondence. Having the specimens by me, I seized the occasion to 
exhibit the matchless capabilities of aninvention of the origin of 
which Mr. Fairbairn expressed his regret he could find no printea 
account, when writing his late article in the Lacyclopedia 
Britannica, and showing, by the tenacity, colour, and fibre of 
those specimens that the boiling process was already perfected 
toa degree which rendered it improbable that Mr. Nasmyth’'s 
team, or any other invention, could carry that perfection farther. 
As I had been suffering under the same disadvantage for ten 
years, anxious to learn the early origin of the boiling process, 
and unable, even from my father’s extensive experience, to 
obtain the information I[ desired, I seized on the facts very 
lately presented to me with the avidity and enthusiasm which |] 
can never avoid feeling towards the true invention, of any real 
improvement in our great arts. My love of awarding justice in 
such cases, and placing the right man in the right place in the 
temple of fame and national utility, as 1 have endeavoured to do 
with Henry Cort, is a peculiarity I cannot avoid and I often 
wish it were less singular. The invention of a process which 
enables the aid of the refinery to be dismissed, and produces 
direct from the pig, with certainty and economy, qualities of 
iron far superior to any it is possible to obtain by the original 
puddling process, is as great a stage in the history of this 
manufacture as any of the few great steps on record. Yet from 
the habitual neglect of taking pains to couple the name of the 
inventor with his invention, the first authorities were quite 
ignorant of it, until the allegations made by Mr. Bessemer at 
Cheltenham brought the facts to light. It seems as natural to 
name the author of an important invention as to name the 
general who wona great battle, the place where it was fought, 
the kingdom which contained that place, or the monarch who 





ruled over it. The history of inventions is as confused a subject 
as any other history without particulars, and indeed, Bacon, 
no mean authority, tells us it is these particulars of the steps 
by which the result has been gained, which are alone of value, 
and that systematic statements of results are comparatively 
worthless. I have read accounts of the boiling process, in which 
the care to avoid naming the author or his progress in discovery 
has led to a total misrepresentation of the operation itself. One 
remarkable feature disclosed by it is, that very intense heat 
does not necessarily, as hitherto supposed, impair the quality of 
iron; that it is the hitherto imperfect methods of applying the 
heat whence this impression has been derived, depriving the 
puddler of the most valuable agent for purifying. Mr. Binks’s 
paper proving to be a pure scientific thesis, without specimens, 
there was not the scope expected for practical discussion or 
comparison, Accidental criticism was, in fact, useless upon a 
chain of such close evidence, elaborated with so much accuracy 
and time. He makes a strong array of nitrogenised facts, and I 
trust he will pursue the valuable field of inquiry until he 
produces conviction one way or other. Either decision will 
increase our store of valuable facts. I may notice, on his reference 
to Mr. Heath’s process, that the first practice was to make the 
carburet of manganese separate from the steel. In this case the 
nitrogenised coal tar did not approach the steel. The nitrogen 
must have been carried in the metallic carburet, and it might be 
well worth while to analyse this carburet, to ascertain if it is 
remarkably nitrogenised. The effects of the original practice, 
and of the departure from it (which caused the frighful litigation) 
by introducing the coal tar with the steel were precisely the 
same. If the nitrogen theory is supported in the practice of 
making steel by adding carbon to malleable iron, how is it to 
apply when steel is arrived at in the opposite direction by 
depriving cast-iron of its carbon? The bar of steel I exhibited 
was produced simply by arresting the boiling process at the 
proper state, yet here there was no special nitrogenising action at 
that moment, more than at any other period of the process. 

I am always struck, at your discussions on iron, with the 
strong antagonism displayed between the scientific men and the 
practical commercial men. It is greatly to be desired, that some 
means should be devised to bring their different attainments out 
of a barren opposition into a fruitful union. The idea occurred 
to me with great force after the discussion, that it was a strange 
fact that an interest so extensive, so important, and so wealthy 
as the iron trade of Great Britain, possessed no central institution 
to represent it in the metropolis. There is no museum specially 
devoted to this paramount branch of metallurgy, no building, 
such as is possessed by trades of infinitely minor importance, 
were its members can meet to give and receive information. I 
believe none of our great industries have so little intercom- 
munication upon their principles and practice, and the natural 
results follow of a great variety of imperfections and inequalities 
of process. Whata marked and astonishing contrast was pre- 
sented by the rough nitrogenous shaggy fibres of the specimens of 
Blaenavon iron, considered the best in Wales, which were lying 
on the table, and the exquisite silky perfection and colour of the 
fibres I placed beside them. The contrast was so great, that it 
was difficult to believe the specimens were the product of the 
same age and country. I was, indeed, asked what remarkable 
samples of foreign iron these were. Yet the whole difference lay 
in the process ; the Blaenavon materials are the cream of Wales ; 
the Bloomfield materials, being only a bar work, are what can be 
found in the market. Surely this great branch of industry 
ought to havea suitable focus, to concentrate, compare, and exhi- 
bit its interests and itsimprovements, and where the clashing hos- 
tility of the “scientifics ” and the “ practicals ” might be soothed 
into a beneficial alliance for the national advancement. I wish 
Mr. Scrivenor, the historian of the iron trade, would direct his 
energies to such an accomplishment, Jam, &c., 

May 30, 1857. Davip MusuHet. 





MEETING OF THE MANCHESTER GEOLOGICAL 
SOCIETY. 
THE COLLIERY SATETY LAMP. 

A MEETING of the Manchester Geological Society was held at the 
board-room of the Natural History Society’s Museum, Peter- 
street, on Tuesday afternoon. Mr. EK. Binney occupied the chair; 
and there were amongst the gentlemen present Mr. Higson, in- 
spector of mines in the Wigan district; Messrs. Mercer, Davies, 
Hewlett, Thomas Livesey, R. Greg, J. Knowles, A. Knowles, 
G. Gilroy, Captain Brown, &e. 

The Chairman said that several of the scientific societies of 
Manchester had invited the British Association for the Promotion 
of Science to meet here in 1858, and he should wish this society 
to join in the invitation —Mr. Davies moved a resolution to that 
effect, which was seconded by Mr. Higson, and adopted. A 
deputation, consisting of the chairman, Messrs. Greg, Davies, 
and Higson, were appointed to proceed to Dublin at the ensuing 
meeting of the association, and present the invitation.— The 
chairman then introduced for examination a safety-lamp, which 
had been forwarded to him by the inventor. It had a thick glass 
globe, exterior to the wire gauze, which was intended, by acting 
as a chimney (air being admitted between it and the gauze), to 
increase the light by additional draught. The lamp was carefully 
examined, but was disapproved generally on several grounds. 
It was said to be far too heavy and cumbersome; the gauze 
cylinder too wide, holding as much gas as would blow it to 
pieces; the glass very liable to be broken; no appliance for 
trimming the wick ; and two openings for admitting air into the 
interior which would endanger an explosion. The chairman 
remarked that some of the makers of lamps did not understand 
the nature and effects of the gas, nor the conditions under which 
the lamps were used. It would, he thought, be interesting if at 
their next meeting they had a collection of the various lamps in 
use, so as to compare and test them.—Mr. Binney then read a 
paper “ On the mixed use of Davy lamps and naked lights in coal 
mines.” He considered the subject well worthy the attention of 
a body like the Manchester Geological Society. The first point 
to be attended to in a mine which gives out light carburetted 
hydrogen gas, was to remove it az soon as possible by good ven- 
tilation. When this was done, the lamp should be employed as 
a prevention against any stoppage in the ventilation by falls of 
roof, derangement of air courses, or the sudden liberation of gas 
from the roof or other parts of the mine. Lamps were frequently 
used in the opening of a seam of coal, in driving fast places, and 
where pillars were worked back, whilst naked lights were in use 
over the greater part of the mine. That was a dangerous 
admixture, which ought to be openly condemned. The most 
experienced miner or most scientific man was scarcely able to 
guard against the sudden coming of so invisible, intangible, and 
subtle an enemy as light carburetted hydrogen gss; not even to 
detect its presence by any of their senses, its smell not being pal- 
pable like common gas. People who did not understand its 
nature and properties often talked about the reckless conduct of 
poor ignorant colliers, as if they rushed into it just as a lot 
of boys jump into a pool of water, for mere mischief. IJgno- 
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rance of the origin and properties of fire-damp he regarded as the 
chief cause of the explosions; and this want of knowledge 
respecting the subtle agent was common to both officers and 
men. He was well aware that most of the coal proprictors of 
this district were anxious to do everything they coull for the 
preservation of the lives of their men, and the safety of — 
own property, no expense being spared; but dey had to tru 
to their managers, and the latter had to trust to the can 
lookers, all of whom might be good miners, and yet know very 
little about the nature of fire-damp. If coal continued to be as 
extensively worked in wy tence as it was at present, the mine 3 
would gradually become deeper and deeper, and, conse: quent!) ly, 
explosions be more numerous, gio s3 there were a highly edu- 
cated, thoroughly intelligent, and well-paid staff with 
a body of educated, steady, and disciplined working miners, 
Some discussion then took place, in which several gentlemen 
took part; the general opinion expressed being, that every effort 
should be made to promote efficient ventilation, and the locked 
Davy lamp used as an additional pre =e. One gentleman 
stated that the deficiency of ign from the lamp, in the mine 
with which he was connected, was remedied by having a reflector 
that threw the light from oy lamp (suspended from the reoi) 
against the face of the workin; ‘ were 
expressec d as to the origin of the plosion at the Lun . 
hill Colliery, the money loss from eee ‘h, to the proprietors, wi: 
estimated at £15,000—The proceedings terminated with 
of thanks ho Mr. Binney for the paper he had read. 
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THE ATLANTIC SUBMARINE 
Tuz arrangements for shipping the Transatlantic electric cable 
have at length been conciuded, according to the original plan 
entered into by the British and American Governments. The 
Agememnon has left her moorings at Greenhithe, and has 
has proceeded to the basin prepared for her reception off E 
Greenwich, Commodore Shepherd, superintendent of Wooly 
dockyar¢ , having been directed to despatch a party of riggers to 
give ‘the rex juisite assistance on her arrival. 

Tn a notice of a visit to Messrs. Glasse and Elliott’s telegr: 
cableworks, the Zimes’ reporter says: “Since our last notice . 
the progress of this great undertaking, with the exception of 
short interval of forty hours last Monday and Tuesday, the soul 
has advanced incessantly day and night The ‘ str und,’ ‘ closing’ 
and ‘serving’ machines which revolve with such astounding rapid 
ity, and whose noise can be heard even to the centre of the river, 
have done 

cable. Nearly 900 miles are now completed, and at least 1,200 
would have been ready could the wiredrawers have supplied 
wire as fast as the machines consume it. But that, unfortunately, 
has not been the case ; for the daily consumption of fine wire has 
been greater than all the wiredrawers of England could furnish, 
and the consequence is that less is ready for shipment than was 
wished or anticipated. The making of the two shore ends of the 
cable is well advanced. Those portions, viz , for ten miles from 
the Newfoundland and fifteen miles from the Irish shores, are 
being manufactured of immense strength, in order to resist the 
action of the waves over rocks, and dange r from vessels, anchors, 
&c. They are made of 12 No.1 wires, forming a cable 1} inch 
in diameter, and weighing about six tons to the mile. The size 
of the wires used in these ends gradually diminishes as deep 
water is reached, so that it tapers down where it joins to the 
diameter of the main portion of the cable. The preparations for 
shipping the cable are nearly finished, and the operation o 
trans - srring the ponderous coils from the factory to the hold of 
the Agamemnon will commence on Tuesday or Wednesday next 
From n the factory to the side of the ship ten barges will be moored 
stem and stern, and along these the cable will be slowly wound 
by a 12-horse power engine. It will be stowed away in one 
tremendous coil, forty-five feet in diameter and nearly twelve feet 
high No vessel better suited than the Agamemnon for this 
purpose could be found in the navy. 

“ There is not the least ground for the reports that the United 
States’ frigate Niagara is not to take the other half of the cable, 
manufactured by Newall at Birkenhead, At first there was 
some doubt as to whether it was worth while to make certain 
alterations in the vessel, which were necessary in order to avoid 
risk in paying out the coil. But this question has been defini 
tively decided. The Niagara has quitted the Thames for Ports- 
mouth Dockyard, where some of her stanchions will be taken 
out, and her fine wardroom not a little distigured to accommo 
date her long passenger. ‘This vessel is undoubtedly not so well 
suited for the work as the Agamemnon; and on board of her the 
cable will have to be piled in two or three coils, fore and aft, an 
arrangement which would have been better avoided, if it were 
possible. Both at Birkenhead and at East Greenwich the manu- 
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facture of the cable at one end will be continued while the other 


end is being shipped. In fact both firms will work up to the 
last moment, in order that in paying out across the Atlantic a 
liberal allowance may be made for slack without fear of running 
short. ‘The Susquehanna will accompany the Niagara, and we 
believe the Leopard goes with the Agamemnon. All the vessels 
will rendezvous at Cork harbour, when the final arrangements 
will be made as to starting. 


Ricuts or Ramway Trave_ters—A decision of great interest 
to the travelling community was given at the Bloomsbury County 
Court, in Great Portland-street, last week. Mr. William Finlayson 
Hunter, a commercial traveller, summoned the London and North 
Western Railway Company to the above court for 18s., being the 
excess of fare he had to pay to travel between London and Auchin- 
leck, having been refused a third-class ticket by the booking clerk 
although the time tables of the company expressly state “ that third- 
class passengers will be booked to all stations south of Glasgow on 
the Caledonian and Glasgow and South Western lines, by the train 
leaving Euston-square station at 8 p.m.” The facts having been 
proved by the plaintitt, the defence set up by defendants was that 
they had mislaid a letter written by plaintiff'to them, and therefore 
applied for an adjournment, as the cause of action was not suffi 
ciently declared by notice. The court, having heard a witness for 
the defendants. who stated that the reason, no doubt, of plaintiti” 
having deen refused a ticket was that the train did not stop at tha 
particular station, thought this no defence, as they had re- 
peatedly adv¢ ertised to ¢ arry third-class passengers by that train to 
all stations south of Glasgow. The court having declined to grant 
an adjournment, unless defendants would pay plaintiff” 8 day's costs 
which was declined, judgment was given to plaintiff for the amount 
claimed. Mr. Charles Williams, of the firm of G. and C. Williams, 
appeared for the plaintiff. 

Emicration OF GOVERNMENT ARTISANS.—The secretary of the 
Woolwich committee for promoting the emigration of discharged 
Government artists have received an official communication, 
from which it appears that a sum of £3,000 will be subscribed to the 
fund by the Government. This sum, with £2,000 subscribed by the 
committee of the Wellington Emigration Fund, and £1,000 by the 
inhabitants of Woolwich, will enable the committee to operate upon 
a large scale, and consequently reduce the cost of conveying the emi 
grants to Canada. Major-General Sir W. F. Williams and Sir 
William Codrington have zealously exerted themselves to obtain the 
aid now offered by Government. 





their work well, and spun an additional 500 miles of 
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LETTERS TO THE EDITOR. 


do not hold ourselves responsible for the opinions o, 
Corr spondents,” 
BOYDELL’S TRACTION ENGINE. 
Sir,—The account of the experimental trip from Thetford to 
London of Mr. Boydell’s traction engine shows plainly that there 
is something wanting in it to meet the requirements of the road 
The difficulty of the cumbersome ering apparatus —the 
inability to turn very short to the right, by reason of having 
only driving wheel—the boiler having to be raised or 
lowered when ascending or descending, or traversing the side of 
a hill—and the liability to pri.cimg, and injury to the 
fire-box, when on very steep gradients—and the having to detach 
the engine from the train to replenish with water when so near, 
as in the case of crossing a stream, are all serious difficul 
Allow me to suggest a few improveme ante, which I can exemp ality 
by a model, mi de six months ago. For the steering and driving 
wheels I propose only three—two drivers rs and one for steering; 
he two dvivees working loose on a strong axle attached to the 
box by a large bracket, embracing as much of the boiler as 
possible, there sby equalising the strain on the plates, both of them 
to be geared for driving, working s either one or both at the same 
time; and to be fitted with two speeds, say two and four mile 
jer hour, the engines working one speed, and to be changed from 
one speed to the other without stopping the engines. The single 
wheel forward to be firmly attached to a strong smoke-box, and 
steered from the foot-plate, so that one man would drive and 
steer with ease, with a boy to stoke, &c. I should propose that 
the two driv ng wheels be fitted with the endless railway, and 
the steering wheel not. In che ease of water and fuel supply | 
would attach cisterns to the sides of the boiler and smoke box, 
to contain water for a few hours’ run; and to replenish them, 
when .an opportunity offered, by an extra size pump, fitted 
with, say, 100 feet of hose, which, by disengaging the travelling 
might be worked by one or both of the engines, and 
be made available, in the case of fire, to act as a powerful fire 
engine, by fitting it with an air vessel and extra hose, thereby 
ensuring for it more confidence in the farmer's opinion, in the 
case of a fire occurring while threshing, or employed about the 
farmstead. The fuel (coal or coke) to “be carried in bags on the 
water tanks, or there might be a tender attached behind in the 
shape of a wagon In the case of ploughing or tilling land, I pro- 
pose two drums for wire rope, to be attached to the hind part of 
the fire-box with strong and suitable brackets, and to work inde 
pendently of each other and of the travelling gear, and to hold 
each 250 yards of wire rope, which would enable it to work 
almost any land, however hilly. The manure might be drawn on 
to the land with it, and dispersed over the field by means of 
small carts, propelled by a wire rope from the engine, by passing 
it round a snatch block, either fixed ones or a moveable one on 
an anchor wagon. The harvest might be collected in the same 
manner. Summing up its capabilities : it would plough and till the 
land; draw on the manure; collect the harvest together, thresh 
it, grind it if required, and take it to market; at the same time it 
might be made available for most purposes for which steam 
power is required, even to winding at a coal pit or mine. 
Britannia Foundry, Atherstone, Titus Roporrom, 
June 9, 1857. 
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THE AERIAL CHARIOT. 

Srr,—In forwarding to you the drawing and specification of my 
érial chariot, I think it well that I should enter more fully into 
the subject, as, no doubt, after a little reflection, it will be found 
to be of considerable importance. It is very surprising to me 
that a principle so very clear has not been already seized upon. 
i think the reason must have been that those who could have 
sueceeded in accomplishing it have been deterred by the silly 
zibes of those who were incapable of conceiving such an idea 
themselves; and, nc doubt, many will still be found, even with 
all these documents before them, to refuse credence to a principle 
so clear and evident, and who must first see the aérial chariot fly 
before they can be lieve it, and ask how I ean call upon them to 
admit such @ monstrous principle. Be it so: but in that case it 
would be the more easy to refute it, yet none have attempted tu 
do so. I say it is as clear, as, striking a football, away it musi 
go. I scarcely suppose that the press and the scientific will wait 
until they have seen it fly to venture their opinions on the subject; 
surely that would not give a very high idea of the extent of science 
in England at this present period, and that it could afterwards 
be said that, clear and evident as was the principle, and carried 
out in so simple a manner, it was not be believed until it was seen, 
and that they waited for that event to tell the world it could fly ! 
Hold up to the wind a newspaper at two points from one end 





and it will rise even above your hold; put a proportionat 
weight to its floating surface, and it will do the same, 
and be pulled forward with one- twentieth of its weight; in fact, 


nothing is more simple than the principle. The idea first struck 
ine at a lecture, ten or twelve years ago, at the Lowther Arcade, 
where I first beheld an aérial screw fly up to the ceiling; and 
once that aérial screw was brought to perfection, the remainder 
easy enough. SoI say I have succeeded in doing that which 
bas to this moment been thought impossible, I say it is impos- 
sible otherwise. Let me see who will say [ am wrong.* Som 
improvements may follow ; the wings may require to be brought 
a little more forward, or carried a little further backward, to 
ensure a better balance, that less pressure of the tail may be 
required, but that is all. Then the aérial chariot can proceed in 
wy direction—against the wind, with the wind, or side wind. 
In the latter case, it would proceed like a boat crossing a rapid 
stream—that is, more or less sideways, according to the strength 
of the current. Like the bird, it must start against the wind, 
and alight also in the same direction, particularly when it is 
strong, Then, what are to be the results of such a discovery 
Who can tell? I believe it must be for good. I communicated, 
sume time ago, to a gentleman holding high office under Govern 
meat that I would open the ports of the Continent for all light 
‘oods; and, no doubt, was thought not far from mad for haviny 
said but that is of no consequence. They have now at 
opportunity of judging whether or not I had sufficient grounds 
wv making that statement ; but, perhaps, there may be some whu 
may still entertain some doubts on that subject, for who but 
1 madman could think of flying! If there were anythin 
of a balloon about it, or that the wings were filled with gas 
(although all they could contain would not support a five shilling 
piece), then, indeed, it might be conceived; but, without gas, 
who could have any idea of the kind but a madman! I may be 
pardoned these remarks, as they are in reply to some wits who 
thought themselves very clever,and hoped to prove it by their silly 
jokes, Then, as the perfect screw propeller, or tractor, is bere the 
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motive power, I may take this opportunity of expressing my hope 
that the plan I suggested to Government for the steamer of 
four or six screws will shortly be carried out, as the advantage 
of obtaining a double rate of speed to that we see at present 


Then will be seen the value of the dis- 





must be very obvious. 











covery of the perfect form of the screw propeller, which must 
in future supersede all others ; time will tell it: and when I say 
it will be found worth at least one hundred millions to this 
country—aye, a thousand millions I might say—as it will cer- 





tainly be the cause of obtaining the increased velocity I have 
stated, when fully carried out in the manner I have suggested, 
ud I say so without fear of contradiction— for it is now 


idmitted to be that which was sought for by the scientific in 
those matters—for a short time ago Government ordered a trial 
of several screw propellers ; all that were brought forward were 
rejected, and another was constructed very lately, and was fitted 
to the Great Britain steamer for trial not many months ago, and, I 
believe, even after I presented miue to Government. It was com- 
posed of six blades, five of which were soon broken, and the 
steamer returned to port with only one blade remaining. By this 
will be scen the value of the screw propeller I presented to the 
country. It is this screw that is applied to the Great Eastern, 
now building, but with two additional blades, which will be no 
improvement, as it will divide the resisting force in two, that 
should be our study to economise as much as possible. I trust I 
shall be pardoned for thus bringing the subject again into 
notice, as I do so in conséquence of some persons endeavouring 
to pass it off for their own invention, and this I am determined 
they shall not do, and I feel confident the public will consider I 
un acting properly in drawing attention to the circumstance. 
I have recently presented my screw and the same plan of 
the steamer, with four or six screws, and with floaters, to 
the Minister of Mariuve in France. It was extremely well 
received, and the advantages expected of it duly reported 
in the French papers; yet [ presented it to our Government 
several months before that, and if the French Government bring 
forward this invention before our own Government do so, it wiil 
not be much to our credit ; but I hopeand trust, for the honour of 
this country, that that will not happen, and that we shall be 
ible to say we were the first to carry out such a desirable 
object; and if Government will give me authority to have a 
steamer constructed on the plan I have suggested, I shall get 
it done, and shall not require, nor will I accept, any remuneration 
for my trouble. I may add that if the floaters are considered 
too much exposed to be of use on the Atlantic, they might be 
made much simaller or placed lower down so as merely to 
steady the steamer, and be, as it were, two extra keels, 


Your obedient servant, 


London, 8 June, 1857. CARLINGFORD, 


P 8. Since the above was written I have learned that M. Elie 
de Beaumont has announced tothe Academy of Science at Paris 
the complete solution of theproblem of aerial navigation —~ 
alluding, of course, to this invention, lately patented in that 
country. 


[Without pretending to decide upon the merits of the 
Carlingford screw, we have no hesitation in declaring that we 
have formed a very decided opinion as to the chariot, and we 
are content to be classed amongst thuse who “ refuse credence to 
the principle (as set forth) and who must first see the aerial chariot 
fly before they will believe in it.” At the same time we have 
uo doubt that our readers will judge for themselves, as 
they are quite able to do, and that some of them will be found 
sutliciently courageous to express their opinions as desired, and 
give the reasons for the faith that is in them, or for its absence. 
For our own part, until we see a man get into a sack and lift 
himself up, we shall be inclined to believe that Lord Carling- 
ford will find it much more easy to travel with the wind and at 
its mercy, than againstit, at his leisure. We will not dogmatise, 
however; we may be quite wrong; any way, as we understand 
it is his intention to give his invention to the public, we must 
ive Lord Carlingford, knowing his honest enthusiasm upon the 
subject, all the praise which such a generous proceding merits, 
and for ourselves (and the nation) very cordially accept the will 
for the deed.—Eb. | 








DRAINING MARSHES, 


Srr,—In Tae Enatverr of the 22nd of May I was very much 

surprised to see a remark made by Mr. Amos before the Com- 
mittee of the Beccles Town Council on the subject of draining 
the marshes, and in reference to machinery about to be supplied 
by his firm, that “an agricultural labourer would be sufficient to 
work the engine, after receiving a little instruction”—-more 
especially, as he must very well know that a compound engine, 
such as proposed, requires more practice in a man to work it— 
that is, if justice is to be done, for an unpractical man would 
soon throw away more than his wages in fuel. I cannot see the 
motive Mr, Amos has in bringing forward such a subject; to say 
the least the suggestion appears to me a very impolitic one, and 
makes me cease wondering at 80 many explosions taking place, 
for I believe that explosions in a general way are chiefly the 
result of ignorance and incompetence. Besides, I think it isa 
great injustice to men who all their lifetime have earned their 
bread by working engines. I am only surprised that it has not 
been taken notice of by parties more interested than myself. 
Perhaps Mr, Amos will explain who will take the duty of 
instructing the labourer, as I think, Mr. Editor, you will coincide 
with me that engineering is not so readily learned, Perhaps 
Mr. Amos will give his reasons in your well-known paper for 
adopting, in my opinion, so injudicious a proceeding. 

Birmingham, June 7, 1857. Pro Bono Pustico, 


—_ 


FIRE-BALLS, BRICKS, ETC, 

Srr,—All substances incapable of combustion are of course to 
be considered incapable of affording heat which they themselves 
can generate; but, supposing that a non combustible body, of 
greater density than coal, or any other heating agent, be made as 
intense, it will, while such a degree of heat lasts, attord greater heat 
than the heating agent itself. But in the case of fire-bricks, &e., 
this never happens, as they never become as intense as the coal, 
ind their minimum intensity and maximum density is met by the 
maximum intensity and minimum density of the coal. Hence 
they are of no service; and as the difficulty of intensifying 
increases with the density, it is impossible to produce in any 
substance, by one of inferior or the same density, an intensity 
equal to that of the self-consuming one. Their true modus 
operandi is thus:—The heat from the coal, which otherwise 
would be freely radiated into space, is absorbed by the incom- 
bustible substances, and radiated from thence; but, from the 
lack of intensity no heat is gained or created, but the amount 
given out remains the same, and supposing the substances to be 
withdrawn, the heat which they absorbed would be radiated by 
the coals, ‘thus producing no difference. Any non-conducting 
substance placed in or at the back of a grate, in the latter case 
seems to prevent the heat from escaping behind, which a con- 
ducting substance does not, but in the former is useless. Non- 
conducting substances lack in density, while conducting bodies 
increase with it. A.D. 
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Tarrsning Macuines.--A trial took place on the 22nd May, at 
North Gyle, near Edinburgh, between an English threshing machine, | 
made by Clayton, Shuttleworth, and Co., of Lincoln, belonging to | 


Mr. Belfraze, and a Scotch machine, belonging to Mr. Paterson; the 


result was as under—being considerably in favour of the English | 


machine :— 


English machine. Scotch machine. 





Best barley 89 stone 3 Ib, ove 8l stone 9 Ib. 
Tail ” Bow 7 ” oe 2 ” 8 ” 
92, 10 ,, 8 » 3 

Best wheat «» 190 stone 5 Ib. .» 181 stone 12 Ib. 
al Pa ss Mm «= 2% és mw «= Be 
Small tail wheat : eo ee = . ~ a 
205 , 18, a . 3. 





At the recent trial of threshing machines at Vienna— 
Clayton and Co. threshed 50 sheaves in 5 minutes 
Garret and Son ~ 50 = 7 ~ 
Hornsby and Son __,, 50 a 9 . 
—( Communicated.) 


Tue “OnreraL” Locomotive Exciye.—The Stockton and Dar- 
lington Railway, which is considered to be the oldest in the world, is 
still in possession of its * No. 1'’ engine, a piece of mechanism odd 
enough to look at in these days, but which thirty years ago was re- 
garded as a wonderful product of human genius. The father of the 
Stockton and Darlington Railway, Mr. Edward Pease, a venerable 
gentleman far advanced in his tifth score of years, still continues in 
connexion with the line, and lives in Darlington; anid Robert 
Murrough, who was the first driver of the first locomotive, aso lives 
in retirement close to the town. On Saturday advantage was taken 
of these circumstances in connexion with the ceremony of laying the 
foundation stone of a pedestal on which the locomotive is to be laced. 
It had been intended that Mr. Edward Pease should officiate, but 
through increasing infirmities the venerable gentleman was compelled 
to delegate the duties to his sons, Mr. Joseph Pease, and Mr. Henry 
Pease, M.P. The line was opened in September, 1825, as a parlia- 
mentary railway, and George Stephenson built the engine now to be 
raised on a pedestal. It had only one flue or tube through the boiler ; 
and from one end the heated air travelled direct to the chimney at 
the other, the heat being so imperfectly abstracted by the water that 
the chimney sometimes became red hot. The cylinders were placed 
perpendicularly, and all the working apparatus above the boiler; the 
weight of the engine was about eight tons, and its speed such that a 
race actually came off between it and a horsed coach, and the result 
was — as highly problematical. A large number of persons 
assembled on the proposed site, which immediately fronts the Dar- 
lington station. The event was marked by the usual demonstrations 
—music, firing of cannon, &c.; and addresses were delivered by the 
Messrs. Pease, Mr. Dixon, the engineer, Mr. Macnay, the secretary, 
&c. The old engineman was regarded as an object of as great 
interest as the engine, and a portrait of him was taken on the 
occasion In the afternoon the event was celebrated by a dinner at 
the Sun Inn, after which the company were entertained at Pierremont, 
the residence of Mr. H. Pease, M.P. 

THE human brain is built up by a wonderful process, during 
which it assumes in succession the form of the brain of a tish, 
of a reptile, of a bird, of a mammiferous quadruped, and finally 
{t takes upon it its unique character as a human brain. Hence 
the remark of Oken that “man is the sum total of all the 
animals.— Miller's Testimony of the Rocks. 


IRON LATTICE 


| lattice and iron arched bridges, as well as stone viaducts. 
| whole of them were designed, and have been executed, by the 


| of engineering skill and mechanical ingenuity. 

















| Tuese illustrations we have taken from a beautifully exe- 


cuted work, entitled “ Bridges and Viaducts on the Railways of | 


Switzerland,” published by Atchley. It contains plates and 
details of nearly twenty bridges and viaducts, including iron 
The 


Chevalier Carl Von Etzel, Engineer in Chief of the Swiss Central, 
St. Gallen, and Appenzel Railways, and exhibit a great amount 
The illustrations 
we have chosen are the Great Iron Lattice Bridge over the Aare, , 
near Berne, combining a carriage roadway and railway above. | 


HUTTON’S IMPROVEMENTS IN LUBRICATORS. | 


PATENT DATED 31st Ucroper, 1856. 
Turse improvements relate to those lubricators which supply the lu- 
bricating matter through cotton or other threads, and consist in an 
arrangement by which the threads may be more readily placed in 
position in the lubricator, and be easily removed when required. 

Fig. 1 represents a vertical section of an oil cup, furnished with the 
improvements; a, a, being the ordinary cup, furnished with a tube 
b, b, which rises up above the level of the oil. In this tube 6 another | 
one, ¢, ¢, is placed, which contains the conducting threads. Fig. 2 shows 
a side view of the tube c, c, detached ; and Fig. 3 another view of it. | 
This tube is made of a piece of brass, and has either attached to it, or 
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formed in one piece with it, the part d. A slit e, e, is left down one 
side for the purpose of drawing in the threads. The part d forms an 
arm, to the lower end of which one end of the threads is attached, 
and also a spring, which presses against the pipe b, and sustains the 
pipe e at any required height, for the purpose of immersing the 
threads more or less in the oil of the cup or for withdrawing them 
entirely, and thus regulating the flow of the oil or suspending it al- 
together; a hoop jis carried by the arm d to conduct and keep the 
threads in position. In threading the tube ¢ the double of the threads 
x is secured at about the middle, and then the ends are taken hold of 
by thin steel tweezers g, shown separately in Fig. 4, and passed down 
the slit e, e, with the thread x inside the tube. The form of the tube 
ec may be moditied by having its upper end bent over, in the form of 
a syphon, and having a slit throughout its length to facilitate the 
introduction of the threads by means of the tweezers y, as before ex- 
plained ; or it may be made straight, but without the slit, the threads 
being drawn through it by means of a hook. In Fig. 1 it will be 
observed that the tube ¢ is carried down a considerable distance 
below the lower part of the lubricator pipe A. By thus lengthening | 
the pipe c the lubricating matter is conducted into the brass, 4, of the | 
bearing, and is prevented escaping between the cover and the brass, | 
as is usually the case. For this purpose it is preferable to use the 
close tube, just referred to. In Fig. 1 the tube c and its arm 6 are 
shown dotted, as partly raised, for the purpose of regulating the sup- 
ply of the lubricating matter passing over. 

n large lubricators the tube c is made broad and flat; it is fitted 
in the tube of the lubricator, as before explained, and held steady and 
in position more or less raised, by aspring arm, similar to the one 
shown at d. In this case, however, the threads are not held by an arm, 
but by a broad shoe piece, in which they are distributed and kept 
spread. The double of the threads are placed on a small bar, jointed 
at one end for convenience of threading on the double of the threads. 
A fixed cross bar carries a pinching screw, which acts on a moveable 
bar, so as to compress or release the threads in the shoe. By increas- 


ing or reducing the pressure on the threads of the binding screw, so 
will the flow of the lubricating matter through the threads be regu- 
lated or stopped altogether. 


This method of regulating the supply | 


BRIDGE OVER THE RIVER AARE, NEAR BERNE. 
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of oil is preferred for lubricators for coxnecting rods, as in this case 


| the ends of the threads are stationary and always in the same posi- 


tion, and presented to the cup, which wipes the ends of the threads at 
each revolution of the crank. A peculiar-shaped instrument is used 
in this last-named arrangement for inserting the threads. It consists 


| merely of a rod, with a fixed cross bar, and a jointed arm at one end. 


It is pushed through the tube, and the ends of the threads inserted 
between the cross bar and jointed arm. The threads are compressed 
by the cross bar, held in a retaining notch in the end of it, which is 
bent at right angles for that purpose, and thus drawn into the tube. 


A New Kixp or Manvure.—A new kind of manure has been in- 
vented by M_ Biches, a French gentleman of some note in the agri- 
cultural world. It is a chemical composition, the nature of which is 
still kept secret by the inventor; but its mode of application is rather 
curious, the grain intended to be sown being mechanically coated 
with the compound, previously to its being consigned to the earth. 
The rich principle being thus in immediate contact with the seed to 
be developed, the soil needs no other kind of manure. Four pounds 
of the compound are sufficies.t for an acre of land, According to M. 
Biche’s experiments, the application of his manure would raise the 
present yield of France from 62,000,000 of hectolitres, of wheat to 
410,000,000. Dr. Stockhard, Professor at the academy in Tharand, 
in Saxony has lately pronounced in favour of this system. 

THe Mornerwe ti Iron Works.—Those extensive works, for- 
merly belonging to the West of Scotland Malleable Iron Company, 
now belong to the Glasgow Iron Company, of which Mr. James Reid, 
of Messrs. John Stewart and Co, and Mr. Cassels are leading part- 
ners. ‘There are some features in the management of the works 
peculiarly creditable to the company. They do not “fettle” the 
furnaces on Sundays as used to be the case, so that the Sabbath rest 
of the men is respected. They insist on all the men being paid in 
cash. They keep no store themselves, and allow none of their clerks, 
cashiers, or managers to have anything to do with stores, or to have 
any connexion by “lines” with shops. The puddling furnaces are 
close upon forty in number, each employing two puddlers and two 
underhands. A puddler can make 13s. a shift, or 02s. a week, outjof 
which he pays his underhand about 12s. a week. A large number of 
operatives are employed at the rolling mills. In fact, there are close 
on 500 men altogether employed, including puddlers, rollers, furnace- 
men, engine- drivers, carters, smiths, wrights, (litters, bricklayers, &c. 
&e. A good many of the hands are Welshmen, and the houses of 
some of them show English taste and tidiness, as playing at ten-pins 
does their amusements. 

ForGep Screw-Tureap.—tThe ordinary process of making the 
threads of bolts and screws is to pass them through a screw-plate, 
by which part of the metal is cut out and part is raised to form the 
thread. The process of furging them is cheaper, and gives a much 
better result. ‘Two dies are made in the shape of the half of a nut. 
The lower one being stationary, the upper one is alternately raised 
and pressed down. The workman has only to heat the end of the 
bolt, and to put it between the two dies, when the thread is stamped 
on it. 

Across Sovutn AmMErtca.—Great interest is excited by a projected 
expedition from Chili to Rio Negro, in Patagonia. Its object will be 
to examine whether, through this river, a conjunction between the 
Pacitic and the Atlantic Oceans is feasible, so as to dispense with the 
way round Cape Horn. The Government of Chili has, for the pre- 
sent, granted the sum of 3,500 pesos towards the expense of the ex- 
pedition, with the promise to increase that amount, if necessary. The 
expedition is to consist of twenty men under the guidance of a M: 
Cox.—Atheneeum. 
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TO CORRESPONDENTS. 


Nortice.— The First Volume of THE ENGINEER may now be had, ready bound 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher 
301, Strand. 

A number of replies in type are unavoidably left over till next week. 

Enquines.—Sycee silver forms the only approach to a silver currency amongst the 
Chinese. Init the Government duties and taxes, and the salaries of the officers, 
are paid ; and it is also current amongst the merchants in general. The term 
sycee is derived from two Chinese words, se sze, “ fine gloss silk,” which expres- 
sion is synonymous with the signification of theterm wan. This silver is formed 
into ingots (by the Chinese called shoes), which are stamped with the mark of the 
office that issues them, and the date of issue. These ingots areof various weights, 
and a vast number of them came over here and were delivered in wagon loads at 
the Bank of England, a few years ago, in payment of the Chinese ransom. Per- 
haps we shall have another supply soon. 

. H. (Edinburgh).—Mr. Adie, of your city, invented an instrument for measur- 
ing the weight of the atmosphere by the compression of a@ column of gas, and 
which he called a sympiesometer, but it would be dificult for you to understand 
any description we could give without an illustrative diagram, No doubt you 
could see one by applying at his establishment. 

R. M. (Manchester).—ZJ/ you will send us a sketch of the valve we will give you an 
opinion upon it; at present we think the ordinary D valve best suited for your 
purpose. 

AppnrenTIcEe (Derby).—Pinchbeck is not a metal, but an alloy of which zine forms 
the basis. “ Mr, Pinchbeck” jirst made or introduced it, hence the adoption of 
the name. 

J. B.’s letter on Energy and Heat is in type, and will appear next week. 

J. W. (Tring.)— We have not seen it there. 

Prope.— We are surprised that you should not at once perceive the fallacy of your 
plan. By suggesting that the angle “* should be sharply defined, and that such 
angle should be slightly concave,” you evidence your own opinion to be that 
something like a resisting surface is required, and what better resisting surface 
can you have than the ordinary paddle? The mere turning round of a ser- 
agonal barrel would do little more to propel a vessel than would a perfectly round 
barrel, and you must be sanguine indeed to suppose that such a plan would be 
Jound more effective than the ordinary paddle-wheel. Make a calculation, and 

you will surely be satisfied. 

N. (Hollinwood.)—No; it is not possible to magnetise that portion only, nor 

is it possible to render one portion weaker than the other. 

A Constant Reaper (Leeds.)—You will find a description of the indicator in 
Bourne's Catechism of the Steam Engine, published by Longman and Co. 
Mr. Hopkinson also published a little book on the indicator through (we think) 
Mr. Thompson, of Manchester. 

. B (Sheffield.)—The sample of steel which you have sent is not of a very high 
quality. There istoo nuch sparkle about it. Good hard shel will present, on 
Sracture, a dead silvery appearance and uniform white colour, Single sparkling 
crystals in a fresh fracture are not a good sign. Protoxide of iron is used for 
dissolving silexr : a fusible slag is formed. Messrs. Samuelson and Co., of Mid- 
dlesborough, have just invented a pyrometer. 

ARMAND.— You cannot have all the numbers between January and June last year, 

as some of them are out of print. There are a few volumes, however, one of 
which you can have, if you wish 


R. 
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THE ISOGON, 
(To the Editor of The Engineer.) 

Sir,—Thanking you for the kindness of inserting our letter conveying an 
imperfect description* of our isogon square, we beg leave, by favour of your 
impartiality, as also from our ambition to be useful, to reply to the letter of 
Mr. R. H, Thomas, inserted in your last number, as we feel we must be im- 
perfectly understood in our previous letter. In the first place we do not 
claim any originality in making a protracted square: one similar te the 
one described by your correspondent was patented ten or twelve years since 
in France by M. Tachet, and is now in very general use. There are also 
several other kinds of protracted squares: they have all one common fault 
—that of moving both sides of the centre to reverse an angle, as, for in- 
stance, in a cone to produce both sides they require twice setting, and the 
smallness of protractors will not insure accuracy in correspondence of 
sides, as it also incurs great loss of time. The originality of our isogon 
square we suppose to consist in the mode of reversing its angle; for in- 
stance, if we set the blade to the angle of thirty degrees to the side of the 
drawing board by turning the isogon over, we produce the angle 150 
degrees, or from the upper or lower edges of the board we produce the 
angle of both sixty and 120 degrees; and these four angles are produced 
with once setting. It is obvious that in drawing converging lines, spires, 
roofs, cones, polygonal figures, isometrical perspective, &c., this will prove 
an advantage, which would be so, even if the isogon were not protracted 
at all. We have also a novelty in the protractor being eccentric, thereby 
being divided upon a larger segment, and admitting more surface for the 
degrees; and we also have a novelty in the easy manner of rendering the 
blade square with the stock—that is, by merely pulling the blade down 
upon its cushion. STANLEY AND RoBInson, 

*The descrivtion, imperfect or not, was just as given by these gentlemen themselves.} 


(To the Editor of The Engineer.) 
Sir,—Last week I enclosed a stamp, which I desired you to use to frank in- 
formation as to “ Piatti’s improvements in ice manufacture " referred to in 
your journal of 22nd ultimo), where such machinery was to be obtained, 
and whether anywhere on view in operation ? 

I have received no reply to such request, and am quite at a loss where 
else to make any similar application: there is no advertisement, or approach 
thereto, in the No. of Tue Enotnesr referred to. May-I beg your attention, 

Jersey, 6th June, 1857. Tuomas Mitiais, Chemist. 
[We really are quite ignorant of the address of these patentees, but possibly the 

publicity given to this application may procure it for cur correspondent. We 

may take the opprtunity to observe that it is quite impossible for us to send 
replies to all the applications made to us. | When possible, answers to inquiries 
shal! be made through these columns. When such answers cannot conveniently be 
given thus openly, we will do what we can to oblige our correspondents by a pri- 
vate communication. When no reply is given, they must please understand that 
we are either unable or that it is inconvenient for us to provide one. With regard 
to addresses, we may repeat once ay2in that, if patentees who find their inventions 
illustrated in Tue ENGINEER were to advertise in the proper column, they would 
find it very much to their advantage. We have literally scores of applications 
Jor addresses of patentees to which we are quite unable to give replies.) 


VENTILATING STOVE. 
(To the Editor of The Engineer.) 


Sir—The following drawing and descrip- 
tion of the before-mentioned I beg to 
submit to notice. 

A bar is fixed near the top of an 
ordinary stove, working a leverage L, 
which shuts or opens the valve V, accord- 
ing to its expansion or contraction. 
This of course is regulated by the 
amount of fire, or rather by the sliding 
of the short rod i,by which the open- 
ing of the valvemay be increased or 
diminished. At its present position the 
greatest change by difference of heat 
is produced. The obvious design of 
this is to preserve an equal temper- 
ature, which can by fixed by adjusting 
the rod Z J. A. D. 
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SAWING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Observing in Tae Encrveer of 30th of last month, an illustration of 
a sawing machine, by Mr. M‘Dowall, of Glasgow, which was termed an 
“improved machine,” mayI be allowed to remark that if to complicate 
sawing machinery is to improve it, then Mr. M‘Dowall’s attempt must, in 
this instance, be acknowledged by all to be perfectly successful. But, in 
my humble opinion, the more simple to be efficient any machine can be 
made the better, and this is more particularly the case with regard to sawing 





machines, which are subjected to rough usage, and driven constantly at a 
very high speed. Any person experienced in sawing machinery must at 
once see the difficulty and enormous expense that would be incurred to keep 
“ M'Dowail’s improved deal frame " in repair, the cylinder, piston-rod, 
slide rod, guides, and the numerous bearings and joints, being all exposed 
to the saw dust and grit, would be consta:.tly wearing out, more particularly 
taking into consideration the speed of 180 to 200 revolutions per minute, 


at which rate it would have to be driven to perform as much work asa | 


deal frame of the ordinary construction. 


Moreover I do not see the advantage of driving each machine direct from | 


a separate steam engine instead of from a main shaft by bands and fast 
and loose riggers. SAMUEL Wonrssam. 
London, June 6th, 1857. 


PERPETUAL MOTION. 
(To the Editor of The Engineer.) 
Sir,—I beg to thank you for your reply to my inquiries. With regard to 
the perpetual motion I would further ask is it possible to construct any 
machine which shall move till the materials wear out ? Have any ever been 
made, and, if so, are they in being, and where can they be seen. I have 
heard of the motion been made in this way : 

A ball moves along a trough in such a way that, when arriving at one 
end, it is tilted up, which also takes place at the other extremity, so thata 
perpetual movement is produced, Is this possible? And, if so, why cannot 
it be applied on a larger scale to be of some service ? J. A.D. 





[Vo, it is not possible. A ball could never be used in the manner suggested, and 
perpetual motion is utterly impossible of accomplishment.} 





MANUFACTURE OF IRON AND STEEL, 

(To the Editor of The Engineer.) 
Sir,—I have been much gratified by reading in your columns a report of 
the paper on “ The Manufacture of Iron and Steel,” read by Mr. Binks 
before the Society of Arts. I consider that suggestive papers of this kind 
(reviews of the position of branches of manufacture) are of the greatest 
importance, and just the kind of papers that the Society of Arts should 
bring out. 

Whilst it is a new mode of dealing with such topics to introduce them 
by a journal essay, yet it is vastly superior to one that brings out an in- 
vention in the dry linguage of a specification, left purposely obscure, 
simply because the question dare not be fairly and scientifically met. 

It is obvious, from certain hints in the paper, that there is more to 
follow ; and I should esteem it a favour if either yourself or Mr, Binks 
could inform me as to what is implied in that expression about the future 
direction the iron manufacture of this country will be found to take. 

Lancaster, 10th June, 1857. Tuomas WILLIAMSON. 
[/t is possible that Mr. Binks made reference to his own invention, a description of 

which will be found in our usual list of patent specifications; but it does not 

Sollow, as of course, that the iron manufacture will take that direction.] 





FITTING SMALL STEAMERS. 
(To the Editor of The Engineer.) 


| Sir,—I am much obliged by the prompt courtesy of your correspondent, 





Mr. Chillingworth, and should be obliged if you will allow me room to ask 
him a further question or two. 


| interesting and most instructive. 





I can see readily that a screw is well adopted for canal navigation, } 


because it causes less breakwater, and therefore does not damage the banks 
so much as paddles would, and the absence of paddles gives more room for 
boats to pass each other; out at sea these do not apply. 


! 
I thought it was settled that, as paddles in bad weather at sea are some- 


times working iv the air and sometimes buried up to the shafts in water, 
thus rendering t e strain unequal and uneven, while the screw is always 
submerged, causing the strain to be steady and equal, the screw was pre- 
ferred. 
Am I right in the foregoing ? 
or river, and low-pressure at sea ? 
10th June, 1857. 


And why have high-pressure in the canal 
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THE ART TREASURES EXHIBITION. 





NO. Il. 

WE regret to learn that, whilst we have been engaged 
in examining the next section of the exhibition, the gentle- 
man through whose taste and exertions it has been collected 
and arranged has fallen a victim to his task. We refer 
to the death of Edward Holmes, Esq., M.A., which took 
place on the 28th ult. Whilst in London Mr. Holmes was 
seized with a severe attack of jaundice, which the exposure 
unavoidable in arranging the specimens in the palace 


aggravated so that it has ended fatally, to the great grief 


otf a large circle of friends, by whom he was esteemed not 
less for his eminent critical acumen than for his kindly dis- 
position and affable demeanour. 

We must now turn to the GALLERY OF DRAWINGS IN 
WarTER CoLouks, which is evidently the most popular part 
of the Exhibition, for it has always far more than its pro- 
portion of visitors. And we do not wonder that such is the 
case, for, independent of its peculiarly English character, 
and of the historical interest which attaches to a series of 
drawings reaching from the earliest days of the art to the 
present, the character of the pictures themselves is a suffi- 
cient warrant for the popularity of this section of the Exhi- 
bition. The earliest specimen exhibited is “ A Girl leaning 
over a Gate,” by Rembrandt (1), pen and bistre work, and 
tinted. Then follow specimens of Ostade and several 
other of the Dutch masters. Many of these specimens 
exhibit minutely finished and even beautifully coloured 
details, as Ostade’s fowls, but make no pretensions to picto- 
rial effect or arrangement—they are simply drawings of 
details, and not pictures at all. Van Huysum, a contempo- 
rary of Paul Sandby, aims at broader effects and more 
picturesque arrangement in flowers and other designs, 
though he attempts nothing approaching a picture. With 

aul Sandby, of Nottingham, whose career commenced 


about a century ago, opens the era of English water colour 


art. He departed from the theory and practice of his pre- 
decessors both in the colours he used and the modes he 
adopted, abandoning the fugitive vegetable colours they 
had employed, “and the practice of breaking down the 
warm tints with others of an opposite quality, and repre- 





senting shadows by cold tones only,” according to the 
theories of the schools of oil painting. ‘“ Windsor Castle, 
from Eton Playing Fields,” about 1770 (23), is the earliest 
picture exhibited, and is the first of the Sandby series. 
This artist seems to have broken away from the beaten 
track altogether. 31 and 32 are views on blue paper, and 
in the latter we observe the introduction of body colour, 
But even Sandby was a good deal dependent on the pen for 
foliage, nor did he attempt any great range of colour. 
There is one study of Sir Joshua’s, and several of Gains- 
borough’s, but neither artist seems to have known or cared 
for the resources of an art they employed for merely subsi- 
diary purposes. John Cozens, in the “ Pic du Midi” (51), 
and “ Elba” (52), produces a fine aerial effect, though his 
range of colour is extremely limited. In William Hamil- 
ton’s pictures, “From Gray’s Elegy” (61), and “ From 
Thompson’s Seasons,” we observe the dawning of days of 
brighter colour. Girtin’s drawings evidence considerable 
breadth of treatment, as his “ Irish Village” (67), and fine 
drawing, as in the “ Interior of Exeter Cathedral” (74), but 
they have little pretence to colour. The catalogue holds 
forth five specimens of Bewick’s drawings, but whether we 
or it were at fault we will not aver. Nosuch drawings 
could we find, however, though we looked with all the 
eagerness which devout respect for a genuine lover of 
nature could inspire. Dewint’s “ Blackfriars Bridge, 
Summer Evening” (271) is a pleasing specimen of his 
works, pervaded by a glow of evening colour, which, play- 
ing on the gaily dressed crowds that are hurrying eam, 
has a most agreeable effect. Prout is fairly represented by 
some dozen pictures sui generis, and with the agreeable 
peculiarities of his style. Of Turner’s water colours there 
is a most formidable list, commencing with “ Ruins of 
Tynemouth Priory” (206), his first exhibited drawing, end- 
ing with his “ Alpine Pass” (380), the last drawing he ever 
made, and including eighty-five specimens of his water 
colours. These eighty-five drawings form a history most 
They conduct us from 
Turner's first position as a mere copyist of the cold, thin, 
meagre, unsatisfactory style of the day, through successive 
stages of growth and development, in which by degrees all 
his early manner is lost and he begins to take new ground, 
try new methods, introduce new effects, and to open up by 
his own individual experiences a new world for water colour 
art. But for Turner the art might have remained what it 
had hitherto been, merely subsidiary to oil, a vehicle for 
rough sketches of pictures, or for mere outdoor uses. 
Turner, however, showed the way to something higher and 
nobler, and in this medium rendered the more striking 
effects of nature with a force and poetry his predecessors or 
contemporaries had never even thought of. <A further 
careful study of these water colours has confirmed the opin- 
ion we have before expressed, however, as to the precise 
thing in which Turner's great merit lies, and the indebted- 
ness of English art to him; for, though there are many 
fine pictures in his series, witness the grand chiaro scuro 
in the “ Edinburgh” (323), the wild devilry that pervades 
the “ Wreckers” (330), the tremendous contrasts that strike 
us in the “ Bamborough Castle ” (331), the witching colour 
of the “ Cowes” (342), the infinitude which shines through 
the extreme generality of the “ Alpine Pass” (380)—yet 
that others have far outstripped him it would be insanity 
todeny. But his is the merit of having shown them the 
way. He is the discoverer; they the imitators, the im- 
provers, until they surpass their master. We are no de- 
tractors of Turner, Far from it. All honour to the genius, 
the perseverance, the naturalness, the independence, the in- 
vention, the self-reliance of the man who dared attempt the 
work he performed. And this we think is more truly 
laudatory of Turner than the thick and thin, indiscriminate, 
untrue praise so constantly lavished on him. In spite of his 
generality Turner could y ome He was not a mere master 
of effect. Let those who doubt it look at the elaborate de- 
tails of architectural drawing in the “South Porch of 
Lincoln Cathedral” (308). And he could combine this 
exact drawing with the strongest and most powerful 
effect, as he has done in the “Temple of Minerva, Cape 
Colonna” (316). “The Shipwreck” (381) is a fine specimen 
of Bentley’s masterly rendering of water in its wildest fury, 
and a vast contrast to the calm beauty of Copley Fielding’s 
“Vale of Irthing” (389). This artist produces an extraor- 
dinary effect in his “Shore Scene at Bambridge, Isle of 
Wight,” where the old stage trick of white birds against a 
dark sky is agreeable, maugre its being “ stagey.” Absolon’s 
pictures shine out attractively and brilliantly, despite a 
great deal of mannerism and untruthfulness. In the 
“ Harvest Home” (429), which is really a very fine picture, 
one is painfully struck with the evident make-up of the 
figures, which are really anything but field men and 
maidens. And who ever saw a woman whose elbows were 
higher than a ficld gate, as is the case with the central 
figure here? The “ Sunday Morning ” (424), and “ Rustic 
Dance” (431), are more natural and consequently more 
pleasing. W. FF. Burton’s portrait of Helen Faucit (439) is 
a masterly yet severe production. Here is a most imposing 
array of Cattermole’s ma all in his peculiar tempera 
style. We suppose there is no help for it but to class him 
with water colourists, though he is certainly not one of 
them in the ordinary sense. We cannot but view it as 
something of a misfortune that an artist of such power should 
paint in body colour and yet not use oil. We must, 
however, admit that he produces very fine effects. His 
bold, broad, dashing style tells very powerfully in the 
peculiar medium he has adopted. It is something wonder- 
ful that he should be able to give the repose and classic 
severity required in such such subjects as “ Christ Healing 
the Sick” (446 and 465) in the very broad style he adopts. 
He, however, is evidently more at home in a wild woodland 
scene, as shown by his “ Giant of the Forest ” (468), which 
is a picture of startling power and mode of handling. 
“The Violin” (475), by John Gilbert, has all the manly 
vigour of this artist. “ Bazaar at Batchi Serai” (479, 
by C. Bossoli, is a picture of amazing breadth and power. 
Its melting Eastern atmosphere and tender distance — 
its minute drawing and yet powerful masses—its multi- 
tudinous and magnificent figures — its masterly chiaro 
scuro, the whole suffused with thin, palpitating air and 
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sweetest sentiment, conspire to form a picture in every 
sense of the very highest class. We were surprised to 
find it in tempera, in which vehicle we never before 
saw effects so tenderly and delicately beautiful. Good 
old David Cox is in great force, and worthily does he 
fill his space. His “Old Welsh Church” (485), “ A Welsh 
Wedding,” and his “ Welsh Funeral,” both in the same 
spot, struck us as full of true nature. At a little distance 
how naturally everything takes its place! Carl Haag’s 
“* Morning in the Mountains of Scotland” (504) is agen 
objective; but his “ Evening Scene at Balmoral,” in whic 
her Majesty is coming out of doors by torchlight to see the 
result of Prince Albert’s deer stalking, is full of the oppo- 
site quality in its best form. Louis Haghe shines in inim- 
itable strength and richness in his gorgeous interiors, 
“St. Peter’s Day at Rome” (513) is “ dark with excessive 
bright,” whilst the “Interior of the Hall at Bruges,” with 
its ample space, its grand old richly ornamented chimney 
piece, its grave and aristocratic burghers, with those mar- 
vellous scintillations of light playing on their upturned 
faces, seems all that art could ever hope to effect in the dis- 
play of an interior. Hunt contributes a great number and 
variety of pictures, all with a strong spice of nature, blent 
alternately with satire, with drollery, with broad fun, or 
with the sweetest simplicity. “The Attack” (526), “ The 
Defeat ” (527) show a young worthy voraciously attacking 
a pie, and the same worthy after the pie has conquered, and 
he falls back, sated, and slumbers. “Preparing for the 
Soirée” depicts a brawny kitchen wench curling her com- 
panion’s hair with the heated kitchen tongs, said companion 
giving evidence of the heat by the most ludicrous facial 
contortions. Of Harding’s foliage, Bartholomew’s flowers, 
and Branwhite’s inimitable winter scenes we cannot stay to 
speak. We must, however, have a word for modest William 
Hull, of Manchester, who exhibits “A River Scene in 
Westmorland” (598), “ Rocky Stream” (599), “ Harvest 
Time” (600), all fraught with great natural effects, but 
giving evidence of no mean power. We are glad to see 
that this meritorious artist attracted the notice of Prince 
Albert when in Manchester, as he well deserved to do. 
618 to 623 are academical studies by Mulready, done in 
two crayons, and we believe quite unequalled in any time 
for truth, vigour, and beauty. ‘There are also several 
similar studies for the same artist’s pictures, all instinct with 
the same exquisite truth and feeling. Lewis’s “ Frank En- 
campment in the Desert” is here, but we confess that, 
despite its fame, it does not at all please us. It is, doubt- 
less, clever, and it is said to be truthful, but if so it is 
a truthfulness we care not to appreciate. We cannot stay 
with Jenkins, nor with Callow further than momentarily to 
admire his “ Nieukerche.” Corbould’s “ Scene from the 
Prophéte ” (696) is unsurpassable in richness, detail, and 
power. “ Lady Godiva,” too, is another exampie of his 
magnificent figure painting—this a nude. We drew back 
from Maclise’s water colour sketch for his great picture of 
the “ Marriage of Strongbow” (706) with disappointment 
and dissatisfaction, pained to see that this noble artist 
had committed himself to such repulsive conventionalities. 
Pyne looks feeble and sickly inthe midst of such an assem- 
blage of masters. Mary Ann Criddle, however, holds her 
own, for her “ Spring” (726) is unsurpassed in its naive 
sentiment or bright colour. W. Tellagesel Smith’s 
“Castle of Chillon” (732) is remarkable for its fulness, its 
variety, its well rendered snowy mountain peaks, its liquid 
water, and its elaborate foreground. Penley’s ‘“ Lowes 
Water” (773) is a charming picture, rendered with a grace 
and beauty few can equal in this class of subject, and none 
surpass. ‘The pictures of 'T. M. Richardson strike one as 
very beautiful in a general survey. ‘They are certainly of 
the demonstrative order, and remarkable, too, for their fine 
effects. “The Gate Crag, Burrowdale” (807), with its 
grand mountain masses, its misty ravines, its craggy steeps, 
and its suffusion of atmosphere, is a fine picture, despite 
some small admixture of prettyness. Mole’s rustic figures, 
Cooper's cattle, Holland’s Venetian scenes, Stanfield’s marine 
views, ;must not detain us, nor can we linger with Ary 
Scheffer, with Gastineau, with E. Duncan, with Linnel, or 
with Price. We can spare but a word for Taylor's “ Fes- 
tival of the Popinjay” (877), with its gay and picturesque 
groups, or for his ** Weighing of the Deer,” with its admir- 
able drawing and absence of colour. Topham is as usual 
great with the gipsy peasants, and Poole with his exquisite 
figures. “Three Views in Venice,” by Vacher, are truly 
Venetian in their gorgeous splendour, and Italian in their 
clear blue atmosphere. Welhnert’s well-known “ Caxton’s 
Printing Press in Westminster Abbey,” though compara- 
tively destitute of colour, is a noble conception, and abounds 
with all the solid qualities of a great artist. 

We must now take leave of the Gallery of Water Colours, 
in which we have spent some most agreeable hours. Would 
that we could hope to sce another equally wealthy display 
of English water colour art at no distant day. “We fear, 
however, that is a vain wish, and that we shall “never 
look upon its like again.” 

THE EDUCATION OF THE WORKING CLASSES. 
Since the time when Lord Brougham first made use of 
that often-quoted expression, * the schoolmaster is abroad,” 
the phrase has acquired a new significance. The school- 
master has, literally, been abroad. For the last twenty 
years he has been wandering about all over the world, 
examining and reporting on the various educational systems 
in use, both in Europe and America. . 

Among other interesting items of useful knowledge picked 
up in the course of his travels, he has become aware of the 
astounding fact, that the schoolroom learning which he 
had been accustomed to regard as the perfection of human 
wisdom, had become obselete and valueless, and had ceased to 
have any more connexion with, or influence on, the outer 
world of every-day life than the lumber in an old curiosity- 
shop has on the prevailing tastes and fashiors of the day. 
We are speaking of what used to be the state of the case, 
for, as already hinted, a great and important change has 
come over our notions of what constitutes education. The 
schoolmaster of our boyhood was accustomed to inform his 
pupils, that education was a term derived from the 





latin verb educere, signifying to lead or draw out—that the 
English title of Duke was derived from the same root, and 
then facetiously remark that he was the duz or leader forth 
of juvenile ideas. 

n these utilitarian days, however, we want something 
more than etymological derivations; we want things, not 
words. Education, as we now understand it, is simply an 
apprenticeship to the general business of life, or that course 


of training which we conceive best calculated to develope | 
| ties of their condition, and a practical remedy more easy of 


and strengthen the various faculties, upon the exercise of 
which the future happiness and usefulness of the individual 
are destined to depend. If there is much in the system of 
education still pursued at our principal schools and 
colleges which it is difficult to reconcile with such utili- 
tarian views as those we have just indicated, it will be 
found that, in common with many other anomalies in our 
social system, the dead forms, like withered leaves, are 
sometimes useful as a shield and protection to the callow 
and unformed buds, which are one day to take their place. 
At first-sight nothing could well have seemed more absurd 
than that the mental pabulum of the present generation 
of English statesmen should have been composed of the dry 
crusts of dead tongues, seasoned with the scandalous 
histories of the heathen gods and goddesses. In reality, 
however, their education consisted in the practice of out- 
door sports and athletie exercises. ‘The bold manly 
bearing promoted by mutual intercourse in such a course of 
life, grew out of a make-believe system of learning Latin and 
Greek. 

The education of the working classes has, to a certain 
extent, been modelled upon that of the higher classes, the 
object being to learn something out of the way, and apart 
from the ordinary affairs of every-day life. The distinction 
between learning and practical knowledge is a most impor- 
tant one, and constitutes the principal difference between 
the ancient and the modern system of education. We have 
known a learned block who had mastered Newton's 
“Principia,” and yet, in his own business, he was the greatest 
bungler imaginable. His mathematical learning was cer- 
tainly a source of enjoyment to him, but, it was also the 
means of depriving him of most of the comforts and con- 
venicnces of life. Being a philosopher, this to him was a 
matter of small importance ; but it could scarcely be said to 
be a very desirable position. We have known enthusiastic 
young engineers, wading through the intricaciesofthe differ- 
ential and integral calculus with the view of becoming men 
of mark in their profession, and found them, after years of 
patient plodding, no whit advanced in the race for fame or 
fortune. These are no doubt exceptional cases, but they 
illustrate the danger of confounding learning with practical 
knowledge. ‘The schoolmaster, from whom the mechanic 
learns most, is usually the master who has taught him 
his business. ‘This may seem a rather sordid and narrow 
view of education, to regard it merely as a means of success 
in business; but it should be remembered that whatever 
does that, enables a man to be of most service both to him- 
self and others. It has been truly remarked, that aman who 
thoroughly understands his business cannot be said to be 
ignorant. The order of things in this world has been so 
arranged that it is impossible foraman to know one thing well 
without a general acquaintance with every thing connected 
with it. There is such a natural affinity and relation 
between the different members of the animal kingdom, that 
aman who is thoroughly acquainted with the anatomy of 
& mouse, may be presumed to know more of human anatomy 
than is usual with people who have only a general know- 
ledge of the subject. In the same manner a mechanic who 
has thoroughly mastered one trade, must have a good idea 
of all other trades. 

In the progress of the educational movement, and in the 
particular form which it is now taking, it will be secn that 
the view we have taken is that which is every day becom- 
ing more general. Education, it is now felt, must be 
mainly based on industrial training, and be directed to the 
future advancement of the rising generation in the various 
callings in which they are to be engaged during life. It is 
beginning to be perecived that what a boy learns at school 
ought not to be thrown aside as of no further use when he 
enters upon the apprenticeship to a trade, but that it ought 
to be some service to him. In fact, there is frequently 
more scope for the exercise of the faculties in what relates 
to the arts and manufactures than is afforded by any other 
department of human knowledge. The most important and 
at the same time the most interesting subject to every man 
is, surely, the knowledge which shall enable him to subsist, 
and to find the means of gratifying all his wants and 
desires. 

In the industrial schools, which have been so productive of 
good results to the poor and neglected children of our large 
towns, an example is afforded of what might be expected if 
industrial training formed a more conspicuous feature in 
the general education of the masses. The inquiry now going 
on as to the reason why the children of the working classes 
are so early removed from school, is an indication of the 
growing perception that school learning ought to have some 
relevancy to the future occupations in life of the scholars. 
Parents would have no inducement to remove their children 
from school at an early age, if they were satisfied that 
every day passed at school would tend to render the ser- 
vices of their children more valuable. But it is because 
they feel that this is not the case, and that the real educa- 
tion of life, that which is to enable them to carn their 
bread, is being delayed and neglected while mere school or 
book learning is being acquired, that they are indisposed to 
continue the system which sacrifices the real and practical 
education of life to the theoretical. 

Were schools considered as training establishments for 
skilled workmen, and the labours of the pupils rendered as 
remunerative as possible, such schools would not only be 
self-supporting but profitable, and the parents would have 
no inducement to remove their children from school until 
they had acquired all the education which they were capa- 
ble of receiving. In the system now being carried out by 
the schools of art there is an evident tendency to an arrange- 
ment of the character we have described. It may be difti- 


| derived from such a course of industrial education, the 
| attempt is surely worth trying. It is singular that the 
| system of industrial training should have commenced at the 
| lowest grade of the social scale, and that the example 
afforded by the Ragged Schools should be deemed worthy 
of imitation by the wealthier classes. The explanation 
| may, perhaps, be found in the fact that with the poorand the 
| destitute the evils of the old system of school education 
were more directly brought into contact with the necessi- 


application. 
A SUGGESTION WITH REFERENCE TO TIN AND COPPER. 
WE promised a few months ago to return to the subject of tin 
and copper, and to offer a few suggestions as to the means 
whereby the supply of both metals might be iucreased, 
and a more uniform purity of the latter metal ensured. 
Although just now there is, fortunately, a considerable 
fall in the price of both these tals, and it is possible 
there may be a still further reduction, it would be imprudent 
for the consumer to rely upon a continuance of lowcr prices, 
as the demand even now is fully equal to the supply of ore 
from all known sources—as far as tin is concerned, the sup- 
ply of ore is becoming very limited, and we fear it will re- 
main so notwithstanding rumours of Australian supplies. 
The ores of tin have never been found very widely dif 
fused throughout nature, they are confined to but few 
localities, of which Cornwall has ever been the most im- 
portant. Tin was known to exist in Cornwall as carly as 
the period of King S:lomon; and although this county has 
yielded the metal for the last 3,000 years, it still remains a 
very prominent ficld for obtaining tin ores. Nevertheless, 
as all things must have an end, aud as the supply of tin is 
not inexhaustible, Cornwall now shows certain indications 
that her supply, unless new fields are discovered, is draw- 
herelore, to reg ird 
























ing towards a close; and it behoves us, t 
with anxious consideration any mcans wl 
are likely to help us in this position of affairs. 

In many of the copper mincs of Cornwall and Devon- 
shire the copper ore is found mixed with ores of tin. To 
il reader we may explain 
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make this clear to a non-practi 
that a vein of ore is simply a crack or fissure in the rock 
that has in course of time become filled up with minerals of 
various sorts, often embracing a great varicty of metals, as 
the following analysis of a mass taken from a vein will 


show :— 





Silica . 384 Ars ° ‘ 40 
Alumina 73 ° . 24 
Copper 74 ° 3 
Iron ee on oo 209 igs 
Tin ee oe ee 18 d e 
Lead ee = aw WE 
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This mass, ground or crushed, and washed or picked, 
forms the ore as brought to the smelting works. In wash- 
ing or picking (which is termed the “ dressing”) some of 
the earths are taken away, and, in consequence of their 
greater weight, the metallic portions are left. As the most 
valuable metal in this sample of ore (leaving aside the trace 
of gold and silver) is copper, it would be sold as a copper 
ore, and would be smelted alone for copper. 

A great number of our copper mines contain tin in this 
way, and, vice versa, a great many of our tin mines contain 
copper. The ore we have adduced would be called a copper 
ore; but were the quantities of tin and copper reversed— 
were the tin 74 per cent. and the copper 1*S—it would be 
termed a tin ore; and thus a mine is said practically to 
yield both copper and tin, or at one time to give copper and 
at another time to give tin, but at no time yielding either 
of these ores pure. 

Again, when a copper ore of this kind is 
smelter, the tin is rot only lost, but the ore, in consequence 
ot the presence of tin, is fully ten per cent. less in value. 
Here, then, the mincr loses not only his tin, but ten per cent. 
of the value of his ore as copper—just as, on the other hand, 
he would lose his copper and receive less for the ore as a 
tin ore. Suppose now that, by dressing the ore, the copper 
has been concentrated to nine per cent. and the tin to two 
per cent. When the smelting operations are began, the 
two metals adhere with close affinity, and if the process be 
carried on in the usual manner, the product will be a copper 
of very inferior quality ; indeed, were these ores wrought 
alone, the copper as such would be unfit for ordinary use. 
By the large quantities of rich foreign ores now imported, 
and which are comparatively pure, the smelter is enabled 
to work up his impure ores with less loss; yet even with 
the pure ore the presence of thes s is frequently 
a source of great annoyance and cost 

Where there are no pure ores to 1 





sold to the 
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proceeds to a certain point, a series of calcinings and t 
as though the ores were pure; the mass i n 
until the sulphur present wili only be able to take up a 





tion of the copper, about two-thirds ; 
the portion of copper liberated from 
with the tin, and forms an impure alloy of tin and copper. 
The portion with the sulp! upon to produce 
good copper, which it does, 
taking away a third of the copper 
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raw sulphurous ore, whic! s up another portion of the 
copper from the tin, n oy containing about 
6U per cent. of copper t oft the tinder 
forming unpur'tics. alioy the smeiter seciis at a 
valuation for the copper, and encra ly about £5 per ton 
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tons of tin, which, at £134 per ton, would represent some- 
thing like £160,000—a sum surely worth the consideration 
of those engaged in mining and smelting, and not alto- 
gether beneath the notice of even the Williamses and 
Bolithos of our day. 

The question now remains—How is all this tin to be 
saved? Does the process demand the erection of new fur- 
naces, or a revolution in the copper works, or does it inter- 
fere with the present operations of smelting? No. Neither 
does it involve large outlay, nor fine chemical manipula- 
tions ; nor is it a matter of mere experiment or theory, for 
the mode is already in operation for another object, and 
upon a more extended scale than would be required for ex- 
hausting all the tin from the mixed ores. 

Our readers, or many of them, are no doubt acquainted 
with the stannate of soda so extensively used in calico 
printing and dyeing. It is prepared by fusing in an iron 
pot oxide of tin with soda. Now, take the impure alloy of 
tin and copper, to which we have referred, and grind it, and 





sybmit it at red heat to a current of air, simply calcining in | 


a reverbatory furnace, by which the copper and tin are 
oxidised ; then fuse this with soda in an iron pot, the oxide 
of tin readily combines with the soda, forms stannate of 
soda, and leaves the oxide of copper. By mixing the stan- 
nate of soda with lime and putting them into water, the tin 
is again taken from the soda, which may be used over and 
over again. By fusing the tin and lime with a little sand 
and charceal in a furnace the tin is got in the metallic state, 
ready formarket. The oxide of copper left after exhaust- 
ing the tin is easily reduced, but by mixing it with its own 


weight of sulphuret of copper and fusing, the copper in the | 


whole is obtained ; thus saving two expensive operations in 
the smelting of the sulphuret. 

The next question is—Can the alloy of copper and tin be 
more easily obtained? We say, yes. Instead of repeated 
calcinations and fusions, occupying much time, we would 
advise a continuance of the first calcination until there is 
simply enough of sulphur to take up a portion, say two- 
thirds, of the copper, and then fuse, when the alloy will be 
obtained at the first operation instead of the fifth or sixth, 
as at present; and this mode has been already practised. 


| compelling him to have recourse to a more mechanical 


We do not pretend that these ideas are all novel in them- | 


selves, the operations we have suggested are already prac- 
tised separately, but it is the combining several practical 

t Aig . . be . . . 
processes for a new object; and the object we think is suf- 
jiciently important with tin at £134 per ton. 


We had intended to have entered into the cost of the | 
separate operations as they are practised, but we have | 


doubtless said sufficient to command the attention of those 
who, miners or smelters, are more immediately interested. 

The advantages to the copper trade from the exclusion of 
those impurities that defile the copper will be apparent ; 
a much parer metal would find its way into the market—a 
matter of greater consequence than is generally supposed, 
as irregularity in the quality of copper is a very common 
occurrence, and forms a source of annoyance and expense to 
all who have occasion to work with it. 





AFRICAN RAILROADS AND AGRICULTURE. 

Wirt the exception of Egypt, the other states along the 
shores of the Mediterranean, and the further exception of 
the Cape of Good Hope, mechanical science has donc little 
for the immense continent of Africa. The valley of the 
Nile has, from time immemorial, supplied large quantities 
of corn for export; and during the meridian of Roman 
greatness, large quantities of corn and other products of the 
soil were also imported into Rome from the opposite shores 
of the Mediterranean. But in all these states the machinery 
and implements of husbandry were then, as they still are, of 
the rudest kind; while the mode of conveying goods, by 
means of the camel and the ass, was even still more primi- 
tive. ‘The horse and the elephant were also used as beasts 
of burden, but almost exclusively for military purposes. ‘To 
this day the agricultural and other products of the interior 
of Africa continue to be brought across the great Sahara by 
“the ship of the desert” to Fez and Tripoli—caravans con- 
taining several thousand camelstraversing this sterile region. 
Across it there are several routes, and the amount of trade car- 
ried on at one time between the Moors and Negroes must 
have been considerable. In return the caravans delivered at 
Timbucto and other towns of the interior, the manufactured 
goods of Europe. In our own Cape colony things have not 
made much greater progress, the produce of the interior being 
brought to the sea-board in bullock-wagons, both the 
agriculture and commerce of the country being at least a 
century behind our own. 

There is no branch of industry more benefited by railroads 
than that of agriculture. We have only to look across our 
own provinces at home to sce the truth of this practically 
illustrated in the progress which agricultural science has 
made since their introduction; and there cannot be a doubt 
that the opening up of Africa by railroads, and the applica- 
tion of steam to agriculture, are the first successful steps 
towards the improvement of this quarter of the globe, and 
the civilisation of its inhabitants. How far it would be 
practicable, or even pradent, to supplant camels by railways 
and luggage-trains across the Sahara, we shall not now stop 
to inquire ; but the more the interior of the country to the 
south of the great desert is explored, the more valuable its 
produce is proved to be to this country, and the more pro- 
mising a field it appears to open up for the triumphs of 
steam; for recent discoveries show that large quantities of 
cotton and fibrous material, from indigenous plants, equal in 
quality, if not superior, to cotton, may be obtained, together 
with sugar and other tropical productions, all of which would 
prove invaluable acquisitions, especially to ourmanufacturing 
and commercialinterests. Recent discoveries aud experience 
also prove that the natives—savage and barbarous as they 
are—are, nevertheless, neither devoid of agricultural apti- 
tude and industry, nor altogether insensible to the blessings 
of civilised life, so that if the country were once opened up 
by railroads, the work proceeding no faster than the pro- 
gress of civilisation and agriculture demanded, it (the 
country) might furnish England with large supplies of its 
native produce, and in return consume large quantities of oar 
manufactured goods. 

It may further be observed, in support of the above con- 











clusion, that railway conveyance and steam culture, with 
their attendant blessings, would prove powerful auxiliaries 
to our missionaries, as they could not fail to wean the minds 
of the natives from their own barbarous habits, to make 
them more anxious inquirers after the truth, and more willing 
converts to Christianity than at present. They would ex- 
perience in the railway locomotive and the agricultural 
engine something more calculated to rouse their attention, 
and call into action the faculties of the mind, than they now 
experience from the camel and the ox, for they would per- 
ceive in the triumph of steam, in the conveyance of goods 
and cultivation and watering of the soil, a system 
better adapted to their exigencies, and they would respect 
it accordingly, preferring it to the old system of things; 
consequently they would welcome its progress as fast as 
they became acquuiuted with its beneficial effects. By thus 
persevering patiently along the breadth of’ the country, 
from the sea board and navigable rivers as a basis of opera- 
tion, the work of mechanical progress and of civilisation 
would proceed together, ultimately making Africa one of 
the finest quarters of the globe. 

Such a system of progress would prove a most effectual 
plan for putting an end to the nefarious traffic in negro 
slaves, as the whole of the sea-board would soon become 
subject to the triumphs of steam, And not only would an 
insurmountable barrier be thus erected along this coast, 
but the negroes, instead of being exported to the slave states 
of America, would then be employed growing cotton, 
sugar, tobacco, Xc., in their native land, underselling, in 
all probability, in the English market, the American slave- 
owner—thus visiting him with retributive justice, and 
and 
scientifie system than the slave one he now pursues. The 
number of slaves now shipped for Cuba is estimated at 
40,000 annually, of whom about 30,000 arrive safely in 
Cuba —10,000 negroes! or twenty-five per cent. of the whole, 
perishing on their passage across the Atlantic!! while the 
period of existence of the remainder must be greatly 
shortened, or Cuba could not consume such an annual 
supply of slaves. We may, therefore, safely conclude that 
the 40,000 healthy free negroes would grow much more 
cotton, sugar, &c., in their native country, than do the 
30,000 slaves with enfeebled constitutions in Cuba and the 
southern states of the Union, where probably not a few find 
their way ; and that the profit arising from the labours of the 
40,000 free negroes would be worth much more to their 
chiefs and those who sell them than the price they now 
annually realise. The small price the African seller 
receives, and the high price the American slave-owner 
gives, for a healthy slave, proves the soundness of this latter 
conclusion. ‘This the former would soon discover, and 
hence he would give up the nefarious trade of selling his 
labourers — the mainspring of industry and source of 
wealth in all civilised states. 

SUBMARINE OPERATIONS, 

A FEW months ago we drew attention to the invention of 
what has been termed by the inventors The Nautilus Diving 
Apparatus, a paper upon which was prepared by Major 
Sears, an American gentleman, and read at the Institution 
of Civil Engineers. On Tuesday last a large number of 
gentlemen, scientific and otherwise, were invited to witness 
a trial of the Nautilus at the Victoria Docks, and we do not 
hesitate to say that that trial was perfectly satisfactory, 
and that the merits of the invention were clearly, indubit- 
ably proved. The certainty with which submarine opera- 
tions can be conducted, the facility with which the appa- 
ratus itself can be used, and, withal, the sound philosophy 
upon which it is based, as well as the simplicity of its con- 
struction and operation, will render it invaluable in every de- 
partment of engineering construction in which resort has 
hitherto been had to the old-fashioned diving bell or the 
newly-introduced diving dress, One of our staff has in 
another column recorded his rather extraordinary experi- 
ences under water, and it is our purpose next week to go still 
more fully into the description of this apparatus, and to give 
such illustrations as may be necessary to render our descrip- 
tion easily understood. Meantime we cannot do better than 
quote the words of the most eminent of living engincers, as 
uttered by him in proposing a toast at the déeuner provided 
upon the occasion to which we have referred. 

Mr. Robert Stephenson, M.P., in rising to propose prosperity 
to the Nautilus Submarine Company was received with enthusi- 
astic cheering, which lasted some time. He said,—Gentlemen, 
having heard a very favourable account of the machine, the 
capabilities of which you have witnessed this day, I felt, and 
very naturally, great interest in it, because, as I understood, it 
was applicable to some of the most difficult processes in civil 
inquiry—difficulties with which so many engineers have had to 
contend. The Nautilus machine—and | am now speaking from 
personal and careful examination—appears to possess so many 
qualifications as a diving-bell (a machine which has hitherto been 
confined to very limited practical operations), that 1 may truly 
say it may be called a universal diving bell, I assure you that I 
could not help feeling very much interested in what had been 
told me of its usefulness. There are distinct classes of mecha- 
nical genius, one distinguished for extreme ingenuity in minute 
details, applicable to many processes of the highest value in 
civilised society; but I think the highest class of mechanical 
talent and genius is brought to bear in completing those mecha- 
nical contrivances that may be called rough-and-ready machines. 
Every mechanic in this room will fully appreciate what I mean. 
I consider this one of such rough and ready machines. And I 
must say that the Nautilus Diving Bell appears to me to com- 
bine the highest class of mechanical skill with that high class of 
ingenuity in detail to which I have referred. I must mention 
that the ingenuity brought to bear in Mr, Williamson’s pump iu 
the barge, which, you must have observed was by a hose connected 
with the “ Nautilus,” is scarcely second to the comprehensive 
skill which is evidenced in the arrangements within the bell 
itself, and I must frankly say that, from the beginning to the 
end, I have never witnessed a piece of mechanism so perfectly 
adapted to the purposes to which it was designed as the Nautilus 
diving bell, and Mr. Williamson’s air pump. Gentlemen, with 
the toast I have proposed you must permit me to couple the 
names of Mr. Hallett and Major Sears, to whom I consider we 
are indebted for introducing this remarkable production of 
mechanical ingenuity and genius. Before I conclude, I think it 
right I should give you the substance of a statement made, in 





reference to the working of this machine, by the resident engineer 
under my friend Mr Bidder. It appears that great difficulty 
had been experienced under the old method of replacing the 
heavy iron roller plates for the outer dock gates. The “ Nautilus” 
was applied to this work; and I have no doubt the meeting will 
be surprised to learn the fact that an amount of work which had 
previously occupied a period of three weeks and four days, had 
been performed by the “ Nautilus” in two days and two hours, 
with the same number of men employed daily. The engineer 
reports that he has been down in the “ Nautilus” machine, and 
is satisfied that, by its use, nearly the same amount of masonry 
can be done under water as can be done above the surface. He 
then proposed the toast, which was drunk with three times three, 
and one cheer more, 

We congratulate our American friends upon the testi- 
mony thus given by so eminent a man to the merits of their 
inveution—testimony with which they may not only well 
be satisfied, but of which'they may right well be proud. 

NAY HARVEST. 

FARMERS will soon be in the “heat of hay harvest.” To 
those, who, sick of town life, retire at this season into the 
country to enjoy its pure atmosphere and healthy recreation, 
there is not a more interesting scene than that of hay- 
making; nor is it otherwise to the country people them- 
selves who are engaged in the work, for no sooner is the 
sun up, and the dew off the grass than every hamlet and 
village pours forth its happy bands of merry wives, buxom 
girls, and sturdy youths—some to this farm, and some to 
that, all “a going a haymaking.” Long ere this time the 
mowers have been at work in the cool of the morning, and 
by the time carrying commences the field presents a 
spectacle of the highest animation—the mowers occupyin 
the one side, the horsemen with their teams loading an 
carrying the other, while the intermediate ground is covered 
with those engaged in shaking out the swathes behind the 
mowers—in ‘“tedding,” turning, windrowing, cocking, 
raking, and in the various other manipulations of hay- 
making. 

It would, doubtless, be going too far a-head to propose 
hay making by steam, and yet we are obviously fast 
approaching it. Hay making machines for shaking out 
the swathes and tedding the grass, and horse rakes for 
raking and windrowing, both worked by horses, have long 
been in use. Mowing machines are in general use in 
America, and have also been tried here; but they have not 
yet proved so successful in the field as the tedding machine 
and horse rake in this country. And in the United States 
of America also a “ pitching machine” for horse power has 
been invented and reduced to practice for loading and 
unloading carts, but, we believe, with still less success in 
pitching than the mowing machine in mowing. But under 
steam the practical question arises, Whether the mechanical 
principles involved in the construction of the latter two 
machines may not be better adapted for that power than for 
horses? Whether they may not even be better adapted 
for steam power than are the mechanical principles involved 
in the construction of the two former machines? Or 
whether something better adapted for steam than cither 
may not yet be invented and reduced to practice. 

Steam may, no doubt, be yoked to the mowing machine 
either by direct or indirect traction, according to the level- 
ness of the field, while the construction of the mowing ma- 
chine and other machines will depend much upon the kind 
of grass grown, the climate in which it is grown, the 
nature of the season as to whether it is wet or dry, and the 
changes which steam culture may effect in the cropping of 
the soil upon which it is grown. A very superficial glance 
at these several propositions will show that a considerable 
diversity in the mechanism of hay harvest machines may 
exist, and that inventors must pay attention to the various 
manipulations of the work of haymaking in bringing steam 
to bear upon the hay harvest field. 

The kinds of grass now grown are meadow grass, Italian 
and common rye grass, and in each of these the mode of 
haymaking is different, and so may the mowing machine 
and all the other machinery which may be brought to bear 
upon the work, under steam. The mode of making meadow 
grass into hay depends, we shall see under next head, much 
upon climate and weather, Common rye grass is neither 
shaken out of the swathe, like meadow grass, nor tedded. 
The swathe is simply turned over with a hay fork—some- 
times the work being easiest done with the prongs of the 
fork and sometimes with the handle. The swathes are 
next “ windrowed,” and then put into small cocks, and 
from those into larger ones, until the hay is finally fit for 


stacking. Italian rye grass is made into hay in the samo 
manner. Sometimes when it is very soft and flaggy, and 


the atmosphere moist, it is shaken out like meadow grass, 
but the less the culm is broken in such cases the better— 
keeping the culms whole, and retaining the fresh green 
colour, being the chief marks of quality of both Italian and 
common rye grass hay. 

The scythe, the fork, and the hand and horse rake are al- 
most the only implements used in making hay of this kind. 
And we may further observe that mowing machines are 
more likely to be successful in mowing rye grass and clover 
hay than meadow hay. ; 

n Ireland, where the climate is moist and the weather 
generally rainy at this season, the details of meadow hay- 
making are different from what they are in England. In 
Scotland there is little meadow hay made, the principal 
quantity being rye grass and clover hay. And besides 
this difference of climate and weather between the two 
former, there is also a difference in the quality of the grass, 
owing to a less perfect state of drainage, in lreland—the 
undrained soil producing a greater quantity of aquatic 
plants, which renders a corresponding difference necessary 
in the details of haymaking. 

The difference in question takes place both in the field 
and stackyard. In England the swathe is shaken out and 
the grass tedded and allowed to lie abroad until it is suffi- 
ciently made for going into small rudely formed cocks ; aud 
in the stack it undergoes the well-known process of “ heat- 
ing.” In Ireland the swathe is shaken out and tedded the 
same as in England, but, instead of being left abroad, it is 
put up into what is technically termed “lap cocks” every 
night, and shaken out again next morning, if the weather 
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permits. In showery weather the hay will remain in these 
“Jap cocks” for a considerable time without sustaining any 
injury, and even make and become ready for being put into 
“hand cocks,” the moment the weather will permit ; 
whereas, if left abroad, or in the rudely formed cocks of 
England, it would soon become so deteriorated as only to be 
fit for the dunghill. From small “ hand cocks” it is next 
put into larger ones; from these into “tramp cocks,” and 
from the latter into the stack, without undergoing there the 
process of heating or fermentation. 

The mechanism of the lap cock requires special notice, 
for the two-fold reason that it forms a successful means for 
making meadow hay in showery weather, and may be used 
with equal success in the making of rye grass and clover 
hay when mown by mowing machines, and that it cannot 
be made with machinery*or even the work much abridged, 
but must continue to be made nearly as it now is by the 
hand of the haymaker. 

Our last topic, the changes which the application of 
steam to the cultivation of the soil is likely to effect in the 
kinds of grass grown, are larger quantities of common and 
Italian rye grass, and smaller quantities of meadow grass. 
Much of the land now lying unprofitably in meadow grass, 
will be broken up and cultivated—a part of which would 
be under Italian rye grass, and would yield more hay 
and food for cattle than the whole does at present. 

The conclusion to be drawn from the tacts thus briefly 
noticed is obviously that, although steam has done nothing 
as yet in the harvest field; it may, nevertheless, with its 
progress in the other departments of the farm, triumph 
here also in mowing, tedding, windrowing, raking, and 

itching, either by direct or indirect traction, or both. A 
Saas quantity of manual labour will always be required in 
haymaking, so that the expense under steam may not be 
less than at present ; but the despatch will be greater: 
consequently the farmer’s profit will be the securing of his 
hay-crop in better order—a result often of far greater value 
to him than the total expense now paid for haymaking. 


CHEMICAL. 


ON SOMF METHODS OF ANAL APPLICABLE TO 
MINERALOGICAL RESEARCHES, 


By M. Banreswi.* 





Wuewn the peroxide of manganese is attacked by phosphoric acid 
in the state of a syrup, or an acid phosphate, oxygen is 
disengaged and the peroxide disappears The mass acquires a 
magnificent violet colour, so much the more intense in propor- 
tion to the mangavese which it may contain. 

In the above experiment, if a salt of the protoxide is substi- 
tuted for the peroxide, no other phenomena is observed but the 
disengagement of the acid which was originally combined with 
the protoxide of manganese; the latter dissolves in the phos- 
phorie acid, giving a solution limpid and colourless 

But the violet colour can be developed in this liquid by add- 
ing to the cold phosphoric acid solution a few drops of nitric 
acid, and heating it again. A nitrate does as well as the nitric 
acid, Chlorate of potash acts in a similar manner, but with this 
exception, that the colour is ephemeral. 
which is formed is phosphate of the sesquioxide of manganese, 
which was isolated in a state of purity. 


Arsenic acid acts in a similar manner as the phosphoric acid | 


with the compounds of manganese, but as the arseniate is de- 
composed by heat, whilst the phosphate is not, it is necessary to 
observe certain precautions in employing arsenic acid ; and these 
two re-agents cannot be mistaken the one for the other. 

Experiments with the peroxide of manganese.—To determine 
the presence of peroxide of manganese, put into a small porce- 
lain capsule a drop of syruppy phosphoric acid, or a small 
quantity of an acid phosptate, or phosphate of ammonia, which 
decompose by heat; place above this a small piece of the sub- 
stance to be assayed, and heat it over a lamp ; the violet colour 
exhibits itself immediately, even when the merest trace of per- 
oxide of manganese is present. 

Experiments with the protoxide of manganese.—Upon a drop of 
the acid, or of the other substances, as in the last experiment, a 
small portion of the matter to be assayed is put, and heat 
applied. In this instance no colour is produced, but if a trace 
of nitric acid be added, and it be again heated, the violet colour 
appears. The sensibility in this case is not less than in the pre- 
ceding. 

Experiment upon a nitrate. —The preceding reaction can be 
applied in testing for nitrates, substituting for the nitric acid the 
substance supposed to contain a nitrate, and examining if the 
colour is produced. ‘The reaction is extremely delicate. 

Experiment upon a chlorate._-A chlorate gives the same results 
as a nitrate, but the colour disappears after some time, with a 
disengagement of chlorine, 

Experiment upon phosphoric acid —The substance, for example 
bone ash, is dissolved in nitric acid, and a trace of protoxide of 
manganese added, and evaporated carefully; the violet appears. 
Nitric acid and a salt of the protoxide of manganese alone will 
not give this result. 

Experiment upon arsenic.—Arsenic acid behaves with the salt 
of the protoxide of manganese in a similar manner to the phos- 
phorie acid, with this characteristic, however, namely, taat the 
violet colour, when heated, is not so stable as that produced by 
the phosphate—arsenic acid being decomposed at a slightly ele- 
vated temperature. 

The phosphate of the sesquioxide of manganese dissolved in 
phosphoric acid, may be further employed to distinguish the 
presence of deoxidising elements, and the phosphate of the pro- 
toxide may be equally employed to discover the oxidising agents, 

Other metals do not interfere in the characteristic reaction of 
the manganese, ouly their presence may require the employment 
of a larger quantity of nitric acid; that is, if these metals or 
their compounds are capable of reducing the sesquioxide of man- 
ganese. 





RESEARCHES UPON FLUORINE.—ACTION OF ACIDS UPON GLASS. 
By M. J. Nickies.t : 

THE usual process employed to distinguish the presence of fluorine 
ina substance which contains no silica, is to disengage the fluo- 
rine in the state of hydrofluoric acid, causing it to re-act upon a 
plate of glass. 

When the substance contains only traces of fluorine, and when 
after the operation no corrosion of the glass is perceptible to 
the naked eye, as is known, a means of rendering visible what 


has been produced by the gas is to damp the plate slightly with | 


* Comptce Rendus, v. xliv., p. 677. t Comptes Rendus, v. xliv., p, 67% 


The violet product | 


the vapour of water, or more conveniently by breathing upon 
it. The parts attacked become then perceptible, and remain in 
this state as Jong as the film of moisture covers the plate. 

Upon the faith of this reaction, the presence of fluorine is 
admitted to be present in most mineral substances, but the 
reagents which are employed to disclose it contain it in them 
selves. Indeed one of the causes which makes this process 
always successful even with distilled water and pure sulphuric 
acid of the laboratories, is that the sulphuric acid, no matter by 
what process it may have been purified, always contains ap- 
preciable quantities of hydrofluoric acid. 

Another cause is the action which acids in a state of vapour 
exert of themselves upon glass, as the following experiment 
will prove : 

Upon a plate of glass coated with wax a figure is traced with 
a pen, the plate is then placed tight over a platinum crucible 
half filled with fuming sulphuric acid, and in which a quantity of 
distilled water has just been put in order to elevate the tem- 
perature considerably. The outer face of the plate of glass is 
cooled by means of a layer of water, until the heat has nearly dis- 
appeared. Arrived at this point, this part of the operation is 
terminated, the wax is melted from the plate of glass, the 
figures traced by the pen appear hollowed out, and are perfectly 
visible to the naked eye. 

All the acids ina state of vapour can, with an energy more or 
less great, mark the glass and fix upon it the design traced upon 
the tilm of wax. The vapour of water is capable also of doing 
this ; the action takes place even in presence of silica. The best 
way to get results is to place the crucible in a sand bath, and to 
refrigerate well the plate of glass. The author substitutes for 
the plate of glass a plate of rock crystal, which he says resists all 
the acids except hydrofluoric acid. 

WHITE SAPPHIRES IN LIMPID 
HEAT OF A FORGE FIRE IN 


ON THE PRODUCTION OF 
ISOLATED CRYSTALS, BY THE 
ORDINARY CRUCIBLES, 

By M. A. Gavpty.* 

To produce these crystals, equal parts of alum and of sul- 
phate of potash, previously calcined and reduced to powder, 
are introduced into an ordinary crucible lined with lamp 
black charcoal, and the whole submitted for a quarter of 
an hour to the strong heat of a forge fire. On breaking the 
erucible there is found in the middle of the charcoal a concretion 
bristling with brilliant points composed of sulphide of potassium, 
with crystals of alumina imbedded in it. With nitrohydrochlorie 
acid dilute, and heat, a substance is obtained resembling fine 
sand, which is washed with much water. 

This process does not admit of obtaining the minerals coloured, 
because of the powerful reduction of the chareoal, which 
transforms into metallic globules all the colouring oxides, 

The crystals are obtained so much more large when greater 
masses of material are acted upon, and, consequently, a longer 
| duration of heat. 

The hardness of these crystals is excessive, they have been 
| found to be more hard than the natural ruby used in the 
machinery of watches. 











ON METHYLATED SPIRIT AND SOME OF ITS PREPARATIONS. 
| By J. F. Macrarnane.t 

Tue difficulties under which the British chemists laboured in 
the use of alcohol, from the high price of that article 
oceasioned by the heavy duty imposed on it, have long ago 
attracted the notice of Government, and led them earnestly to 
desire some method by which relief might be afforded to the 
manufacturer, without, at the same time affording favilities to the 
drunkard, Some branches of trade were almost driven out of 
the market of the world by the low rate at which the foreign 
manufacturer obtained his spirit, compared with the high price 
paid by the British; and Professors Graham, Redwood, and 
Hoffmann, in a report to the Board of Inland Revenue, approved 
of adding wood naphtha or pyroxilie spirit to spirits of wine in | 
the proportion of one part of the former to nine of the latter, 
which forms a liquid which may be given free of duty, without 
incurring any risk of its being used for drinking purposes ; and 
now this mixture, under the name of methylated spirit, is 
furnished to the trade under regulations framed by the Board of 
Inland Revenue. 

In the manufacture of hats, many years ago, spirits of wine 
was introduced as a solvent for the gums or resins used in the 
manufacture, to produce an article impervious to water ; but the 
very high price of spirit of wine, owing to the duty, prevented 
the British manufacturer from contending with the world ; but 
now the methylated spirit without duty places him on a par 
with foreign manufacturers. 

To brass founders the boon has likewise been great, for in the 
preparation of their lacquers large quantities of spirit of wine 
were employed. In some particular points, however, pure spirit 
of wine has still to be employed in the manufacture of the 
lacquers ; but these case are said to be few, and further experience, 
it is said, may enable the manufacturer to make them fewer still. 

Cabinet makers have been benefitted in no small degree, as no 
other liquid was found in any way to supply the place of the 
spirits of wine; but the employment of methylated spirits in 
chemical and pharmaceutical preparations, which have hitherto 
been canfined to the Continent, will now attract the attention of 
the British chemist. 

One of the most important drugs manufactured from methy- 
lated spirit is sulphuric ether ; as a remedy in cases of asthma 
it has long been recognised ; its value as an asthetic agent has, 
however, been superseded by chloroform. 

In the arts, ether has come into very extensive use, especially 
in the new and beautiful art of photography ; and the question 
is, whether ether, prepared from the methylated spirit, will 
| answer the different purposes for which it has been used equally 
well with that prepared from pure spirit. 

There is no difficulty in preparivg it. The same process now 
in use for making ether from alcoho! suffices to make it from the 
methylated spirit, and in appearance and acting there is 
absolutely no difference. 

‘The two ethers, that is to say ethylic ether and methylic ether, 
closely resemble each other in many properties, the chief 
difference, however, is in the volatility of the methylic ether; 
according to Reynault it is a “ colourless liquid” of a peculiar 
etherial smell, and liquid at a temperature between 22° to 40° 
Fahrenheit ; and in the manufacture of ether from methylated 
spirit, owing to its comparative volatility, it is presumed that 
much of the methylie compound escapes in vapour ; however, as 
the alcohols are not separated by any ordinary means, it is pre- 
sumed that the ethers may adhere to each other in a similar 

manner. As a means of determining whether they are so com- 
bined in the ether prepared from methylated spirit, the boiling 
point was taken. The boiling point of sulphuric ether at 
| the different densities of the Edinburgh and London Pharma- 








* Comptes Rendus, v. iv, p. 6. 
+ Extiacted from papers read before the Pharmaceutical Society of London 


| in 1856, and 1897. 








copceias—the former being 735 at 60° Fahrenheit, the latter 750 
—was ascertained and found to be, the former 96°, and the 
latter 98° Fahrenheit. The boiling point of ether prepared from 
methylated spirit at these densities was found to be 735 at 60°, 
boiling at 80°, and for 750, 82°, showing a difference in 
the boiling points of sixteen degrees, affording conclusive 
proof of the presence of methylic ether. The question 
arises, what change does this make in the quality of 
the ether ’—and this was examined more especially in a 
medicinal point of view. Wishing to ascertain, with some 
degree of certainty, whether its internal employment would be 
perfectly safe, the author resolved to try it upon himself; and 
having first taken the ordinary ether from alcohol, in the doses 
prescribed, in order to ascertain its effects upon himself, took 
similar doses of the ether prepared from methylated spirit, and 
found the effects to correspond so nearly as not to be able to 
note any difference between them—even no trace of the ordinary 
flavour of the pyroxilic spirit was perceptible, and the effects 
were those of ether alone. 

The manufacture of methylated spirit into chloroform was next 
examined, and at first great doubts were entertained as to 
whether it would be possible to purify the chloroform thus 
prepared, soas to render it fit for use as an anesthetic agent. No 
doubt was entertained of the possibility of preparing it, for 
chloroform had been made from pyroxilic spirit, and it is known 
that it may be obtained from various other things. The question 
was, Can it be freed from those oils which contaminate it as 
entirely as the chloroform made from pure alcohol? Experi- 
ments have proved that it can, and by simple rectification this is 
effected ; the rectified chloroform has a specific gravity of 1°5, at 
a temperature of 60° Fahrenheit, and any chloroform found 
much under this gravity should be rejected—it should not tinge 
oil of vitriol, when shaken with it, to any great degree, nor should it 
leave an unpleasant odour when a few drops are evaporated 
on the palm of the hand; a finer test is to pour a little of the 
rectified chloroform upon a piece of blotting paper, and to watch 
its flavour as it evaporates to leave the paper dry. Chloroform 
prepared from methylated spirit is as fit for “ medicinal purposes” 
as that made from alcohol alone. An experimental inquiry was 
instituted, by a committee of the Royal Medical Society of Edin- 
burgh, “to investigate the properties of chloroform prepared 
from methylated spirit, with a view to ascertain its anesthetic 
value, as compared with that prepared from pure alcohol ;” and, 
from experiments, the committee arrived at the following con- 
clusions :—First. That the quantity of the drug for the induc- 
tion of anesthesia is equal in both instances. Second. That the 
time required for the induction of anesthesia is the same. 
Third. hat the duration and degree of anesthesia are similar. 
Fourth, and most important of all, in respect that the sub- 
sequent effects are identical. 

The author next examined into the manufacture from methy- 
lated spirit of sweet spirits of nitre, the spiritus etheris nitrosi of 
the Pharmacop@ia. In preparing it from methylated spirit, the 
same method may be adopted as in obtaining it from pure 
alcohol ; of course, the sweet +pirits will contain a certain 


| amount of nitrate of the oxide of methyl. The question remains 


how far this will affect its medicinal virtues and its flavour as a 
spirit? The author submitted this to experiment by taking 
repeated doses of two and three drachms in the usual way, 
without observing any difference in its properties from those 
prepared from pure alcohol ; and if the process has been carefully 
conducted, the sweet spirit prepared from the methylated spirit 
is sufficiently free from anything disagreeable, as to render it 
available for all medicinal purposes in which the ether has 
hitherto been employed. The perfect ethers from both alcohols 
were prepared separately and inhaled, and the author concluded 
that, so far as he could venture to pronounce from one expe- 
riment, he would be inclined to say that the effects from both 
were similar—if anything, that of the ether from wood spirit 
was not so violent. 


LAW PROCEEDINGS. 


COURT OF CHANCERY. 
(Before the Justices OF APPEAL.) 
LISTER V. LEATHER. 

Tuts was an appeal from a decision of Vice-Chancellor Wood. The 
plaintiffs in the suit filed a bill to restrain the infringement of a patent 
which they claimed as theirs for valuable process for wool-combing. 
Atter the institution of the suit the plaintiffs disclaimed a portion of 
their invention. In July, 1856, his Honour, in order to save expens 

to all parties, permitted the plaintiffs to withdraw their replication 
and to amend the bill, they paying to the defendants all the costs up 
to that time. The defendants received the costs and the plaintiffs 
amended their bill. An action was tried and a verdict was returned 
in favour of the plaintiffs, and thereupon they moved for a perpetual 
injunction. By the 59th section of the statute of the 15th and 16th 
of Victoria, cap. 83, it is enacted that no action should be brought 
upon any letters patent in which any disclaimer shall have been tiled 
in respect of any infringement committed prior to the filing of such 
disclaimer. When the order of July, 1856, was made this clause 
of the statute was not present in the mind of the learned judge, and 
was not brought to his recollection, or at that time the bill must have 
been dismissed in lieu of the order he made being pronounced. On 
the 6th of May last the Vice-Chancellor made an order, by which he 
gave the plaintiffs leave to dismiss their bill without costs, and with- 
out prejudice to their right to file a new bill. From this order the 
defendants appealed, on the ground that it was contrary to the settled 
practice of the Court to permit a plaintiff to dismiss his bill, unless 
upon the condition of paying the costs. The plaintiffs, on the other 
hand, insisted that as the course pursued was in consequence of the 
learned judge not adverting to the prohibition of the 39th clause of 
the statute when he made the order of July, 1856, the case fell within 
the rule that where a plaintiff is led into an erroneous course by a 
mistake of the Court, or by a decision which after the institution of 
his suit is reversed, he may dismiss his bill without costs. 

Mr. W. M. James and Mr. Fischer were for the appellants; Mr. 
Rolt and Mr. Fooks supported the order of the Vice-Chancellor. 

Mr. W. M. James was heard in reply. 

Lord Justice Knight Bruce said that after the order of July, 1856, 
was made, the defendants received the whole costs up to that time. 
When that order had been made a clause in an Act of Parliament 
was made known, the construction of which rendered the amend- 
ment of the bill and the proceeding with the suit wholly and alike 
useless. The Vice-Chancellor was not aware of this at the time, and 
he made his order under the impression that the suit could be pro- 
secuted. On the application for a perpetual injunction, the defect 
was discovered, and the Vice-Chancellor acceded to the objection, 
but gave the plaintiffs leave to dismiss their bill without costs. That 
order, which was now appealed from, was founded both upon abstract 
justice and upon the spirit of the present rules of the Court, and the 
appeal must be dismissed with costs. 

Lord Justice Turner added, that where aman files a bill on the 
authority of cases which are subsequently altered, he may dismiss his 
bill without costs. Here the July order induced the course to be pur- 
sued which had taken place, and, as those proceedings took place 
founded on an oversight of the Court, the case came within the above 
principle. His Lordship agreed that the appeal motion must be 
refused with costs. 
































June 12, 1857. 
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IMPORTANT TO IRON MERCHANTS. 
SHERIFF STEEL'S COURT, GLASGOW. 
Wepnesbay, JUNE 3. 

BAILEY, BROTHERS AND CO., 0. M. AND W. CONNAL. 
Tue pursuers are iron merchants in Liverpool, and the defenders are 
most extensive warehouse-keepers in this city. The case arose out of 
the issuing of warrants, and it is one involving an important question 
in reference to the iron warrant system. The pursuers obtained, last 
May, an interim interdict against the defenders, on the hearing of a 
petition to the following effect :—The petition set forth that at one 
time a system prevailed in the iron trade of buying and selling in 
market upon what are termed “market scrip’—an ordinary under- 
taking by iron manufacturers to deliver a certain quantity and quality 
of iron, at a specified price, to the holders of the documents. This 
system proving inconvenient, it was agreed to by the trade that the 
principle applied in the case of dock warrants should be substituted 
for the “scrip,” on the understanding that warehouse-keepers issuing 
such warrants should deal only with iron actually in their custody. 
After stating that the defenders adopted this system, the petition pro- 
ceeded to say that the pursuers had issued warrants to an extent far 
exceeding the quantity of pig iron in their stores, and thereby pre- 
judiced them (the pursuers), and others in the trade, by creating a 
fictitious stock, &c. 

The defenders maintained that they could issue warrants without 
the article being actually in their store, and alleged that the thing 
was constantly done. ‘There was no impropriety, they contended, in 
issuing the warrants, providing the iron was at their command in the 
hands of a responsible party. 

The case was partly heard on Monday, and the arguments on both 
sides having on Wednesday terminated, 

Mr. Sheriff Steele pronounced an interlocutory judgment. He held 
that the circulars issued by the defenders in the year 1850 stated, if 
not expressly, at least by the clearest implication, that the iron for 
which they issued warrants was then in their stores. It appeared 
that, in February, 1856, the pursuers, who held a considerable num- 
ber of these warrants, had a correspondence with the defenders for the 
purpose of ascertaining whether or not their warrants then in circula- 
tion represented the iron “actually received, piled, and stored” by 
them in their yards. This correspondence took place in consequence 
of the pursuers having got information that the defenders’ warrants 
were more than there was iron to represent. On that occasion the 
defendants took great pains to satisfy the pursuers that all their 
warrants were regular, and represented no iron but what was in their 
stores. They issued a circular to that effect; and, up to the time of 
the present proceeding, no document contradicting that circular had 
been issued. . On the 23rd of May last the pursuers were again 
anxious to learn were the warrants proper representatives of the 
amount of iron in the stores; and they had for the purpose an interview 
with the defenders, which resulted in their learning that warrants 
had been issued by the defenders without the iron being actually in 
the stores at the time. Now, giving the fullest effect to the plea put 
forward by the defenders, he (Sheriif Steele) must say that, in issuing 
warrants of a different character from what they professed to be, was 
not only a violation of the understanding with the pursuers, but had 
an obvious tendency to depreciate the value of the property in the 
trade, and to damage the character of iron warrants as a marketable 
security It was not denied, but on the contrary, it appeared from 
the defenders’ circular of 50th May last, that, when the present 
action was brought, they contemplated issuing additional warrants 
for iron before it came into their own custody, and merely on reliance 
on the personal undertaking of other parties. He considered that the 
pursuers were entitled to redress against the consequences, actual or 
prospective, of that breach of agreement and understanding with 
them; and that it was no answer to their demand for redress to offer 
them (as the defenders did) instant delivery of the iron, because it 
had been purchased, as being in store, upon the usual conditions, and 
for the usual terms: so that the pursuers were entitled to have it 
remain, so long as they might reasonably require, in store with the 
defenders, whose warrants were in every instance signed by them in 
the express character of store-keepers, and the pursuers could not be 
forced to take instant possession of it if they were willing to pay the 
usual store rents andcharges. Therefore he found that, according to 
the prima facie evidence of the document produced, the pursuers had 
intimated sufficient right and title to support the prayer for an inter- 
dict, which, if given etfect to, would not interfere with the bona fide 
issue of iron warrants for iron actually in store, but would apply 
merely to transactions of the objectionable description recently pro- 
posed. The pursuers, however, were bound to give undoubteds ecurity 
to the defenders for any loss or damage they mizht sustain from 
the interdict, seeing that it, if granted, proceeded only upon prima 
Jacie evidence, but he found that the defenders dispensed with requir- 
ing that security. On consideration of the whole case, he should 
grant the interdict as prayed for. 1t was proper to explain, however, 
that he had no reason whatever to suppose that any purpose of fraud 
was contemplated. He had no doubt that the defenders had been 
acting with perfect good faith, and from a desire to give pecuniary or 
other accommodation to parties who were bringing forward iron to be 
afterwards stored with them. But their doing so was clearly a breach 
of the understanding on which they had dealt with the pursuers, and 
led them to rely on the integrity, and, as it were, the purity of the 
iron warrants in question. ‘The preservation of that integrity and 
purity, where the transactions were so numerous and heavy, as the 
documents which had been produced evinced, was a matter of vital 
importance to the public. It should be added, besides, that the 
defenders explained at the bar that they issued none of the objec- 
tionable warrants since the tirst hearing of the case on Monday, the 
Ist inst. 

During the proceedings the court was much crowded by parties 
interested in the result of the case. 





ENGLISH IRON IN TROUBLE. 
Our contemporary the American Mining Chronicle appears to 
be suffering from an attack of Anglo-Ferro-phobia, if we may 
judge from the following. paragraphs, taken from his journal- 
We hope, ere this, that the more alarming symptoms have sub” 
sided, or we may soon have to blow out our furnaces. 

“ OuTRaGEOUS.—It is with no little shame and regret that we 
find ourselves compelled to place on record the fact of the total 
disabling of the finest of our new steam frigates, the Niagara, 
from the miserable English iron used in the construction of part 
of her machinery. It appears that in the casting of her steam 
cylinder, too large a proportion of Scotch pig-iron was, for some 
reason or other, perinitted to be used. The head founder may 
have thought it would make a prettier casting than other iron, 
or he may have had no experience at all in any other kind ; but, 
whatever the cause, the fact remains, that before the anchors 
were lifted, and immediately upon the admiasion of steam into 
the cylinder at a moderate pressure, the cylinder head broke 
into several fragments, necessitating a total relinquishment of 
the proposed trial trip, and the casting of a new cylinder head, 
in which we hope that something better than Scotch pig will be 
employed. We have nothing to add to the bare facts above, 
which speak for themselves; but we may well ask again for the 
hundredth time, why it is, for national purposes at least, the 


reliable home material should not be exclusively employed, and | 


?” 


not this wretched, miserable, rotten imported stuff 

“Encuish Borter Iron, 34 cenTs A POUND. — The editor of 
the Indianapolis Sentinel will not hereafter be very likely to join 
in the cry for ‘cheap iron.’ A little boiler he had just got made 


of the stuff, exploded last week the first time it was put in 
motion, killing two people, and destroying property to the 
amount of over 12,000 dollars. The boiler in question, if it had 
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beer made of the best American plate, would have cost about 


150 dollars more than was charged for it, so the account stands | 


thus :— 
English Boiler Plate in account with Indianapolis Sentinel :-— 


To loss by explosion of a new boiler --+12,000 dols. 
By saving by using English boiler plate 150 





” 





Dr. English boiler plate . .......s0ecseesseecese0011,850 ,, 


besides two human lives. Quite enough for the doings of Eng- 
lish boiler iron in one little Western printing office, 

“ Exopus.—At the Dowlais Iron Works one of the foremen, or 
‘gaffers,’ informed me we had the pick of their workmen in 
America. Pointing to one portion of the work known as the 
‘lower furnace,’ where perhaps 200 mén in all were at work, he 
said, in the last ten years, he had known a score of men to leave 
this single mill with their families for the States—and this was 
but a sample of the exodus that has been going on since the start 
of iron manufacture in America. He himself had many kindred 
in America, and expected to join them in the spring, “The men 
who have gone from the four large iron works of Merthyr 
Tydvil to America must be numbered by thousands—not tens or 
hundreds; and as for those remaining, the tourist is almost 
ready to conclude, from what he hears and sees on all sides, that 
they too will pack up, ex masse, some fine morning and sbip off 
to the Western El Dorado, leaving the forges, and furnaces, and 
mines of Old England to take care of themselves. When America 
manufacturers only once gain the control in their own market, as 
they are sure to do before long, there is no doubt but they can 
command any amount of skilled labour they may desire from the 
other side.” 


THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

950. Joun Henry Jounson, Lincoln's Inn Fields, London, “ Lmprovements 
in steam-hammers.”—A communication from Marie Joseph Denis Farcot, 
of Port St. Quen, Paris.—/ctition recorded 4th April, 1857. 

958. BARKTHOLOMEW PREDAVALLE, Great Russell-street, Bedford square, 
London, “‘ A new motive power,”—/ elition recorded Gh April, 1857. 

980. Henry Brierty, Chorley, Lancashire, ‘* Improved mules or machinery 
to be used in spinning.”—/efition recorded 7th April, 1857. 

1046. PATRICK M‘FanrLanr, Comrie, Perthshire, ‘* Improvements in looms 
for weaving.” Petition recorded 13th April, 1857. 

1098. WiLLIAM Henry DEaRING GRANVILLE, Holborn-hill, London, ‘ Im- 
provements in fire-arms, and in the means of loading the same.”—~ 
Petition recorded 18th «pril, 1857. 

1142. SoLomon Puituip Hecut, Gresham-street, London, “ Improvements 
in the manufacture of moulds for making fancy tobacco pipes and other 
ornamental articles from plastic materials,”—A communication, — /’e(ition 

23rd April, 1857. 

1285. FREDERICK MARTIN Scwak, Carlisle-street, London, ‘‘ Improvements 
in breech-loading fire-arms.”— /'etition recorded 6th May, 1857. 

1307 WILLIAM GLOVER, Manchester, ‘‘ Improvements in machinery for 
weaving.” i 

1309. WiLttaAM Heepoy, Pavillion, Weeden, Northamptonshire, “ Testing 
the strength of woollen cloth, linen, and all other woven fabrics. also of 
every description of material upon which a strain can be exerted.” 

1311. WILLIAM PLAYER MILEs, Dartmouth Villas, Perry Vale, Sydenham, 
Kent, *‘ Animproved gauge cutting machine.” 

1313. Francis WArkKINs, Victoria Works, Smethwick, Birmingham, ‘ Im- 
provements in machinery for making rivets, bolts, and spikes.”—A com- 
munication 

315. Joun Pym, Pimlico, London, ‘Improvements in machinery to be 

employed on the water for raising and lowering weights.”—/ctitious 
recorded 9th May, 1857. 
331. Epwin CorrEeri, Birmingham, *‘ A new or improved method of pre- 














1331. 

enting the picking of ordinary locks, and other fastenings.” 

TINE CARBONINO, Paris, ‘‘ Improvements in nose bags.’ 
JAMES DRYSDALE MALCOLM, Leicester-square, ‘‘ Improvements in the 

ynstruction of buffing apparatus for railway engines and carriages.” 

1337. Tuomas LAMBERT, Short-street, New Cut, and Onep WAKEFIELD, 
Lambeth-terrace, Lambeth, ‘‘ Improvements in apparatus for drawing off 
water and other fluids,” 

1339. RicHakD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in the preparation of steel, and in the steeling or manufacture of tyres, 
shafts, axles, and other forgings.”—A communication. 

1341, WiLL1AM Epwakp Newton, Chancery-lane, London, “ Improvements 
in furnaces specially adapted to the generation of steam for motive power, 
but applicable to furnaces for other purposes.”—A communication. 

1343. WILLIAM Massey, Newport, Salop, ‘‘ Improvements in engines for the 
cultivation of land by steam power.”— Petitions recorded 12h May, 1857. 
1345, SreruEN YELDHAM, Stamford-street, London, **The better applica- 

tion and arrangement of indices to books of all kinds.” 

1347. Epwarp ELky, City-road Steam and Hot Water Works, Union-place, 
City-road, London, ** Improvements in the manufacture and appheation 
ot pipes for heating purposes.” 

1349. ABRAHAM Fitzeinpon, Canada, ‘‘ Improvements in the form of rails 
for use in railways and tramways.” 

1351. Ricnarp DugpaLe Kay, Accrington, Lancashire, “‘ Improvements in 
machinery or apparatus for printing woven or felted fabrics.”—A com- 
munication. 

1353. Joun Peak, Wigan, Lancashire, ‘‘ Improvements in the manufacture 
of gas.” 

1355. Josep FigeipinG, Ashton-under-Lyne, Lancashire, ‘‘ An improve- 
ment in apparatus applicable to steam pipes or cylinders used for heating 
and drying, which said apparatus may be similarly employed wherever 
steam is used for such purposes.”—Petitions recorded 13th May, 1857. 

1359. WILLIAM Sissons and Peter Wuite, Kingston-upon-Hull, Yorkshire, 
*« Improvements in steam pile driving machinery.” 

1361. WintiamM Hype and Josuvua Hyper, Dudley, Worcestershire, ‘ Im- 
provements in the construction of vices.” 

1363. George Crawrorb Edinburgh, ‘ Improvements in pianofortes.” 

1365. Epmuxpd HoLuinewortn, Weston Underwood, Derbyshire, ‘ Im- 
proved machinery or apparatus for washing linen and other articles.” 

1307. DanieL ReapinG, Claverdon, Warwickshire, ‘A new or improved 
spring for carriages or other vehicles.” 

1369, CHARLES BARTHOLOMEW, Rotherham, and Joun HeptinstaL., Masbro’, 
Yorkshire, ‘‘ Improvements in machinery for rolling tyres und hoops for 
railway and other wheels, and also other articles made of iron and steel.” 
—etitions recorded 14th May, 1857. 

1371. MicnaeL JosErH VANDERBORGHT, Rue Neuve, Brussels, Belgium, ‘A 
new system of machinery producing simultaneously the three-fold effect 
of casting, breaking off, and rubbing (smoothing) of printing characters.” 

373. FrepeRIC Wuitaker, Islington, London, “ Improvements in the 
struction of machinery for sewing and embroidering.” 

1375. Isaac WuitesMiTH and WILLIAM WuitesMitu, Glasgow, ‘ Improve- 
ments in weaving.” 

1377. Davip Carter, Honley, Huddersfield, Yorkshire, ‘‘ Improvements in 
machinery or apparatus for cleansing the waste of woollen or other 
fibrous manufactures, or for recovering the wool or other fibres from such 
waste substances or materials.” 

1379. Soputa Sanps, Nottingham, ‘‘ Improvements in the manufacture of 
fringe.”—A communication from Robert Sands. 

1381. RicHaARD ARCHIBALD Brooman, Fleet-street, London, “An improve- 
ment in the construction of oil cans,”—A communication. 

1383. Francis PARKER, Elm House, Homerton, ‘‘ An improved tell-tale for 
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iblic vehicles.”—Petitions recorded 15th May, 1857. 

385. CuarLes WILLIAM Ramie, Camberwell, Surrey, ‘‘A mode of attach- 

ing handles to table cutlery.” 

1387. Henry Trapres, Manchester. ‘‘ An improvement in the construction 
of a sliding drawer, applicable to all steam engines, either fixed or locomo- 
tive, for the distribution of steam, aeriform, or liquids, used either as a 
motive power or for any industrial or artistic purpose."—A communica- 
tion. 

1389. Josern Exuis, Port Hope, Canada, “‘ Improvements in the manufac- 
ture of artificial stone.” 

1391. NaTuante. OGie, Jersey, “An improved method of propelling and 
ventilating ships.” 

1393. Ricuarp Brapiy and WILLIAM CRAVEN, Westgate Common Foundry, 
Wakefield, Yorkshire, ‘* Improvements in machinery or apparatus for 
making bricks and tiles.”— Petitions recorded 16th May, 1857. 

395. Joun Avery, Essex-street, Strand, London, “‘ Improvements in mills 
for grinding corn and other like substances.”—A communication from 
Josevh Perrigault, France. 

1397. WinuiaM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the manufacture of boots, shoes, and other coverings for the feet.”"—A 
communication. 

1399. Wittiam Ciark, Chancery-lane, London, “Improvements in the 
manufacture of silk, and in the machinery used therein,”"—A communi- 
cation. —Petitivns recorded 18th Mey, 1857. 
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1401, Jouy Carnasy, Snow-hill, London, “ An improved registering index 
for gas and other meters.” 

1405, JuLivs Frizprich Puire Lupwie Von Sparre, Eilsben, Prussia, 
*‘Improvements in separating substances of different specific gravities, 
and in the machinery and apparatuses employed therein.’ 

1407. WILLIAM Wuirrneab, Huddersfield, Yorkshire, ‘‘ Improvements in 
cards for jacquard mechanism.” 

1411 Louis Cornipes, Trafalgar-square, Charing-cross, London, “ Im- 
ge meng in the rhanufacture of gelatine and glue.”—Petitions recorded 

9th May, 1857. 

1413. Joun Haxptry, Shide, Isle of Wight, Hampshire, 
apparatus for bruising and grinding vegetable substances. 

1417. Henry Keoen, Hugh-street, and Frreycu Aveustus Kroon, Inner 
Temple, London, ‘ Lighting the public gas lamps in the cities and towns 
of Great Britain and Ireland by electricity, and for turning off and on the 
gas to same simultaneously.” 

1421, Exwan Apis, North-stree 
for flooring and other purpose: 

James Apnot, jun., Bilston, Ricuarp Hanpiey Tuomas, Kidsgrove, 

Joun Youna, Bilston, and James Eowarp Hunt, Highfields, near Bilston, 

Staffordshire, **‘ Improved machinery for blooming iron.” 

James Honrpatt Tozer, Liverpool, ‘‘ Improvements applicable to 
velling caps and other coverings for the head.” 

1427. Wituiam Cuark, Chancery-lane, London, “ Improvements in the pre- 
paration of the colouring matter, called murexide.”—A communication, 
1429. Epwarp Curtis Kemp, Avon-place, Pershore-road, Birmingham, 
“Improvements in unions for gas pipes and other pipes or tubes.”"—A 

communication, — Petitions 120th May, 1857, 

1431, Perer AkMAND le Comte de Fonrarnemorrau, Rue de I'Echiquier, 

Paris, ** Certain improvements in the processes for detaching or separat- 

ing calcareous rocks.”—A communication, 

33. WILLIAM BLACKLIDGE, jun., Loghton, and Grorer Reap, Bolton-le- 

Moors, Lancashire, ** Certain improvements in theconstruction of churns, 
which said improvements are also applicable to other agitating or stir- 
ring apparatus.” 

1455. Witu1aM Foster, Black Dike Mills, Bradford, 
ments in the making of worsted and woollen yarn 

1437. WintiaAM Epwarp Newton, Chancery-lane, 
method of sewing or stitching fabrics together, 

Ist very, 1857 
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Jour in 
materials.’ 

1441. Curisrorne Muratori, Rue Lafitte, Paris, ‘* Obtaining a new sort of 
white by silicate of magnesia and oxide of zine, or by silicate of magnesia 
and carbonate of lead, in the first case a composition of zine, and in the 
second a composition of lead.” 

1445. Perceval Moses Parsons, Duke-street, Adelphi, London, ‘ Improve- 
ments in making moulds for casting railway chairs and other articles in 
metal, and in apparatus for that purpose.” 

1447. Freperick Warton and Joun Pinson, Wolverhampton, Staffordshire, 
** New or improved machinery for stamping or raising metals,” 

1451. Perer Errertz, Nelson-square, Blackfriars-road, Surrey, ‘* Improve- 
ments in machinery for making bricks.”"—/etitious record.d 22nd May, 


Glasgow, “ Improvements writing 


1857 

1453. WintiAM Cannon, Birmingham, ‘ A new or improved nail, spike, or 
bolt, and machinery for manutacturing the same.” 

1455. PascaL FLonentin Couton, Rue de |’Echiquier, Paris, ‘* Certain im- 
provements in velveting paper and textile fabrics.” 

57. Joun RANKIN, Manchester, ‘* Lmprovements in ventilators.” 

Tuomas Siver, Philadelphia, United States, ‘An improved steam 

engine governor.” 

1461, Joun PiiLuirs, Clipston-street, Portland-road, London, *‘ Improved 
apparatus for supporting and propelling the human body in water.”— 
/ etitions vecoded 231d May, 1857. 

1463. WaLTeER James Hanpscompe Ropp, Earl's-court, Westminster, ‘A 
method of sailing or propelling a vessel or vessels out of or on the surface 
of the water.” 

1465. ScuorieLy Crowrner SHearD and George Unperwoop, Smethwick, 
Birmingham, ‘ Certain improvements in supplying boilers with water, 
generating steam, and consuming smoke, and which said improvements 
are applicable to marine, locomotive, stationary and other boilers,” 

1469. NicoLaus CUARLES SZeRELMEY, Bermuda-place, Bath-road, Peckham, 
Surrey, “ Improvements in preparing combinations of materials for coat- 
wooden and iron ships or vessels.” 

1471, Witt1AM Fox, Rue Constantine, Boulogne-sur-Mer, France, “ Im- 
provements in the manufacture of steel pens.” 

1473. Hexay Coean, Trent, Somersetshire, ‘* An improved adjustable con- 
nexion or joint, particularly applicable to agricultural impiements.” 

1475. Manin Joskri ALPHONSE MILLE, Paris, ** Improvements in producing 








1477. Lovis Desire Avert, Paris, “‘ Improvements in fastenings for secur- 
ing rails in the chairs.” 

1479, WituiamM Epwarp Newton, Chancery-lane, London, “ An improved 
mode of relieving the slide valves of steam engines from unnecessary 
pressure.”—A communication,—Petitions recorded 25th May, 1857. 


Patents on which the Stamp Duty of £50 has been Paid. 

1448. Joun Kobe Mite, Edinburgh.—Dated 3rd July, 1854. 

1270. THOMAS RicHARDsSON, Portland-place, Newcastle-on-Tyne.— Dated 8th 
June, 1854. 

279. JuLIAN Bexnarp, Club Chambers, Regent-street, London,—Dated 9th 
June, 1854. 

1262. Joun Wi.son, Albert-place, High-street, Stratford, Essex.— Dated 8th 
June, 1854. 

288. Joun YounG, Wolverhampton.—Dated 12th June, 1854. 


233. 
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rrata. 
204. For *‘ Howarth” read *‘ Howorth.” 


Notices to Proceed. 

238. WittiaAM ALLEN TurNER, Clarges-street, Piccadilly, London, “ Im- 
provements in the manufacture of starch.” —/etition recorded 27th January, 
1857. 

260. CuakLes Epwarp Symoxps, Stones End, Southwark, “ Improvements 
in the manufacture of oxide of lead and its salts,” 

262. ArTnuR MaLins, Birmingham, “ A new or improved method of orna- 
menting castors for furniture, lamps, chandeliers, cornices and cornice 
ends, curtain bands and curtain pins.” 

264 SamurL Jay and Grorox Smiru, Regent-street, London, “ An improved 
hood or covering for the head capable of being used either separate from 
or in combination with other garments, such as cloaks, mantles, capes, 
dressing gowns, and other entire or partial coverings for the human |.» y.” 

265. CHARLES DE Bussy, Mornington-0ad, London, *‘ The reduction of zine 
ores,” —/ctitions recorded 23rd January, 1857. 

270. Joun TaLnor Prtwan, Gracechurch-street, London, ‘“‘ An improvement 
of the letter organisation of the instrumental music scale.”—A communi- 
cation. 

282. Henry Smirn, Little Hampton-street, Birmingham, “Certain im- 
provements in window price tickets, and which said improvements are 
applicable to the ornamenting and prizing the wrappers or paper boxes 
for holding fancy and other goods, also in the mode of attaching or sus- 
pending window tickets,” —/etitious recorded 30th Janwary, 1857. 

288. DuNcAN Morrison, Bordesley Works, Birmingham, “A new or im- 
proved manufacture of ordnance.” — Petition recorded 31st January, 1857. 

208. Corron Symonps, Liverpool, “ Improvements in ships’ night signals.” 

302. Brook Hopeson and Joun Carrer, Halifax, Yorkshire, ‘‘ Improve- 
ments in apparatus for introducing the pile wires used in weaving 
Brussels carpets and other piled fabrics.” 

305. Rorer® Moxkison, Neweastle-upon-Tyne, “Improvements in steam 
boilers.”"—/'etitions vecorded 2nd February, 1857. 

307. Thomas WILLIAM Rayner, Saint George’s East, London, ‘ Improve- 
ments in cocks and valves.” 

316. JULIAN Bexnarp, Albany, Piccadilly, London, “ Improvements in fas- 
tenings for uniting wood, metal, cloth, leather, and other materials.”— 
Petitions recorded 3rd February, 1857, 

323. Saunt Hart, Portland-strect, Liverpool, “ Improvements in apparatus 
for raising and forcing water.” 

324, CHARLES DE Brraue, Dowgate-hill. London, “ Improvements in the 
method of, or apparatus for, laying the permanent way of railways.” — 
Petitions recorded 4th February, 1857. 

339. Wituiam Green, Pembroke Cottages, Caledonian-road, Islington, 
London, ‘ Improvements in manufacturing or producing substitutes for 
leather for boots, shoes, and other uses, and in machinery or apparatus 
effecting the same.” -- Petition recorded 6th February, 1857. 

3. Joun Hanpine, Beeston Manor Iron Works, Leeds, Yorkshire, ‘ Im- 
provements in the treatment of metallic ores.”—/etition recorded 9th 
February, 1857. 

391. Wituram Woop Pincuer, St, Margaret's, at Cliffe, Dover, ‘* Improve- 

ments in straw shakers and threshing machines,”—/etdion recorded 10th 

February, 1857. 

7. Joun TaLnor Prrman, Gracechurch-street, London, “ Improvements 

in the mode of making: metallic hames for horses.”—A communication 

from a citizen of the United States.—/etition recorded 11th February, 1857. 

447. WitLiaAmM Robinson Jackson, Baltimore, Maryland, United States, “An 
improved railway break.” 

455. WiLtiaM CLARK, Chancery-lane, London, “ Improvements in th 
manulacture of railway chairs.”—A communication —/eitions recorded 
16th February, 1857. 

458. Cuakies Cowprr, Southampton-buildings, Chancery-lane, London, 
** Improvements in making drains, and in machinery for that purpose, 
—A communication, 
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465. Jean Baptiste Pascat, Lyons, France, “An improved engine with 
rotary piston, applicable to various purposes.”—Petitions recordc.'’ 17th 
February, 1357. 


489. Wiuitam CiarKk. Chancery-lane, London, “ Improvements in the manu- | 
facture of sheet glass.”—A communication.—Petition recorded 19th Feb- | 


ruary, 1857. 


628. Joun KirkuaM, Tonbridge-place, New-road. London, “Improvements © 


in the construction of furnaces, ovens, or kilns, for drying, baking, or 
burning pottery or earthenware, bricks, tiles, or other similar articles, 
and in the means of collecting an densing or carrying off the smoke, 
gases, or vapours evolved from such or other furnaces or fireplaces, or 
that escape or arise from the retorts and other parts of the apparatus used 
in the manufacture of gas.” 

530. Cuar.es, Henry Murray. Oakley Cottages, Old Kent-road, Surrey, 
“ An improved construction of chain pump.” ¥ - 

535. JoHN Mines and WILLIAM Tompson, Sutton Mill, Kildwick, York- 
shire, ‘‘ Improvements in looms for weaving.” —Vetitions recorded 23rd Feb- 
ruary, 1857. i 

685. Cuartes CoLton Dennett, Nottingham, “A new construction of 
floors and ceilings of buildings.” — Petition recorded 9th March, 1857. 

732. Henry Brapiey and Evmit Wray, Hull, Yorkshire, ‘‘ Improvements 
in beaters used in threshing machines,”—/etition recorded 14th Murch, 





1857. 

807. Henry Doney and Epwin Tomas Douey, Regent-street, London, 
“Improvements in machinery used when printing several colours in suc- 
cession on the same surface.” — Petition recorded 21st March, 1857. 

923. WituiaM Henry Box East Looe, Coruwall, “ An improved fish hook.” 
—Petition recorded 8rd April, 1857. 

958. BARTHOLOMEW PREDAVALLE, Great Russell-street, Bedford-square, 
London, “‘ A new motive power.”—Vetition recorded 6th April, 1857. 

1064. Louis Barnett, New-street, Bishopsgate, London, ‘ Improvements 
in the making and cutting out of garments.”—J/etition recorded 15th 
April, 1857. 

1101, Henry Heaup, Sabden Whalley, Lancashire, ‘‘ An improved method 
of packing pickers employed in looms,”—/etition recorded 18th April, 

57. 


1254. Josern Howarp, junior, and Witu1aM Howakrp, Market-place, Leck, 
Staffordshire, ‘‘ Improved apparatus for the manufacture of cheese.” 
1260. Jutes ALEXANDRE Petiet, Rue Lafayette, Paris, ‘‘ Improvements in 

actuating railway breaks.”—Petitions recorded 4th May, 1857. 

1345. SrerugN YeLDuAM, Stamford-street, London, ‘* The better applica- 
tion and arrangement of indices to books of all kinds.” } 
1350. Rover? Stirting NEWALL, Gateshead, Durham, ‘ Improvements in 
the manufacture of wire strands for electrical purposes.” —Petitions recorded 

13th May, 1857. 

1393. Ricuarb BrapLey and WILLIAM Craven, WestgateCommon Foundry, 
Wakefield, Yorkshire, ‘‘ Improvements in machinery or apparatus for 
making bricks and tiles.”—/etition recorded 16th May, 1857. 

1397. WitLiAM Epwarb Newron, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of boots, shoes. and other coverings for the fect.”—A 
communication. — Petition recorded 18th May, 1857. 

1407, Wittiam Wuirengabd, Huddersfield, Yorkshire, ‘Improvements in 
cards for jacquard mechanism.”—Petition recorded 19th May, 1357. 

1413. Joun Hanpiey, Shide, Isle of Wight, Hampshire, ‘‘ Av improved 
apparatus for bruising and grinding vegetable substances.”—/etition 
recorded 20th May, 1857. 

1437. WiLL1AM Epwakp Newton, Chancery-lane, London, “ An improved 
method of sewing or stitching fabiics together.”—A communication.— 
Petition recorded 21st May, 1857. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particularsin writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazeite (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
5th June, 1857. 

2308, 8d. ; 2309, Gd. ; 2426, 4d. ; 2438, 7d. ; 2444, 10d. ; 2467, 2s, 4d. ; 2469, 
3d. ; 2479, 3d.; 2495. 5d. ; 2500 5d.; 2508, Od.; 2531, Gd. ; 2544, 3s. Gd. ; 
2550, 10d. ; 2552, 1s. 3d. ; 2555, 10d. ; 2562, 7d.; 2568, 9d. ; 2571, 3d.; 2572, 
Is. 4d. ; 2573, 3d.; 2574, Od. ; 2575, 3d. ; 2676, 4d. : 2578, 2s. 2d.; 2581, 7d. ; 
2585, 4d. ; 2589, 1s. 1d. ; 2607, 10d. ; 2605, Od. ; 2615, 9d.; 2628, Sd. ; 2632, 
3d. ; 2636, 3d. ; 2023, 3d. 

* Specifications will be forwarded by post on receipt of the amount of price 
and postams. Sums exceeding 5s, must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, §c. 

2767. Jonn WitiiaM CLane, White-street, Surrey, ‘Improvements in pre- 
venting, removing, ing, and ndensing smoke and noxious 
wagon, and in apparatus for those purposes,”— Dated 21st November, 

Soo. 

The patentee constructs a pair of pumps, placed vertically and work- 
ing alternately, which he applies for drawing the air and smoke from 
fires and furnaces. The valves of the pump are so arranged that the 
soot which may condense upon them is shaken off by the action of 
the valves themselves, The vertical position of the cylinders of the 
pumps, and the motion of the pistons in them, keeps them free from soot. 
Or the pump or pumps may be placed horizontally, in which case the 
exit passages are to be so placed that the soot may fall out of them. Or 
in lieu of pumps he employs a rotary fan. The fan case or the pumps 
stand in a cistern of water, by which they are prevented from becom- 
ing injuriously heated, and a supply of clean hot water is thus obtained, 
which may be used for supplying a steam boiler, or for other purposes. 

2762. WittiaM Jacoss, Albert-road, Globe-fields, Mile End, ‘‘ Composition 
ns and rendering bricks in furnaces.”—Dated 21st November, 

vo. 

The composition consists of the following materials:—One yard of 
loam, by preference of that description which is found in Kent and 
known as black foot loam. Three yards of pulverised chalk flints, or 
for this description of sand other sharp sand, such as river or road sand, 
may be substituted; and one yard of hydraulic or stone lime which has 
been previously slacked by exposure in the air. The materials above 
mentioned produce by themselves an excellent composition for bedding 
and rendering bricks in furnaces, but the inventor has sometimes added 
to them the following other substances, viz., one half yard of ground 
malin bricks, and one-third of a yard of breeze or fire ashes. 

2770. Grorck Bett Gatioway, “ Furnaces for steam boilers and other 
uses.”—Dated 22nd November, 1856, 

There is an additional fire-place, or there are additional fie-places, in 
which it is intended to consume coke or other suitable fuel, and over the 
fire or fires the flames from the other fires are caused to pass by a suit- 
able arrangement of the flues or tubes. An air channel is fixed or 
formed so as to extend across the front of the several fire-places or fur- 
naces, which air channel may be placed just under the furnace door. 
Into this channel air is supplied in any convenient manner, and there 
are apertures therein with short pipes or nozzles communicating with 
the fire door frames, and also the fire bars, which are hollow, and fur- 
nished with apertures through which the air can escape in a lateral 
direction to or by means of apertures through the bridges. By this 
arrangement the air, on being admitted or forced into the said channel, 
will pass into the hollow fire bars, and out of them into the spaces be- 
tween the bars, which are placed somewhat further apart than usual, 
The air also, in passing longitudinally out of the fire bars, will tend to 
cool the bridges. In this manner the draft in the furnaces will be 
increased. The inventor also fixes a grate below the fire bars in an 
inclined direction in order to catch the cinders; and he regulates the 
draft into the fire-places or furnaces by means of a door affixed to the 
front of the ash pit.— Not proceeded with. 

2786. WittiaM Henry Aston and Sauce, Hopkinson, Huddersfield, 
** Steum boiler ‘urnaces and apparatus employed for supplying water to 
steam boilers.”—Dated 24th November, 1856. 

In this invention the furnace is arranged with two sets of hollow fire 
bars. The upper set has the addition in front of a set of ordinary tire 
bars, so arranged that the fuel thereon is supplied with air up through 
the ordinary front set of fire bars, and the products pass from the fuel 
on such ordinary set of fire bars over and down through the fuel on the 
upper set of hollow fire bars, There is a water bridge or box at the 
back end of the upper set of hollow fire bars, through which there is an 
opening below the upper set of hollow fire bars: at a point below the 
opening through the water bridge, and below the upper set of hollow 

















fire bars, is a second or lower set of hollow fire bars, on which there 
isa second fire over which the products from the upper fire pass. Air 
may be admitted above and below such second fire. Beyond the water 
bridge above mentioned is a second water bridge at the lower part of the 
flue over which the products from the fires pass, The two sets of hollow 
fire bars are composed by preference of one continuous zigzag bent tube, 
and the water flows from the hinder water bridge through the zigzag 
tube forming the upper set of hollow fire bars down to and through the 
lower zigzag bent tube forming the lower set of hollow fire bars. The 
water is supplied to the boiler through a stand pipe which descends to 
near the bottom of the boiler. The water is pumped or supplied to the 
upper part of the stand pipe, but cannot descend into the boiler, there 
being a partition between the upper and lower parts of the stand pipe. 
A tube passes from the stand pipe above the partition, descends down to 
a valve box, from which a tube descends and is connected with the lower 
part of the boiler, but the passage into such tube is closed by a valve 
opening into the valve box. There is also a second tube connected to 
the valve box which passes into and along the lower part of the flue, till 
it comes to the hinder water bridge, to which its end is fixed, and by 
which the water is supplied to that water bridge. From the upper part 
of the hinder bridge a tube passes through a passage or opening in the 
front water bridge, and conveys the water to the upper set of hollow 
fire bars. The water, having circulated to and fro in the upper fire bars, 
descends to and circulates to and fro through the lower hollow fire bars, 
and thence out at the end into the front water bridge. The water passes 
out of the upper part of the front water bridge through a tube which is 
placed along the upper part of the flue, and thence into the stand pipe 
below the partition, and thence down the lower part of the stand pipe 
into the boiler, having become highly heated in its passage. When 
water is not being supplied to the upper part of the stand pipe the wate 
can circulate from the bottom of the boiler, past the valve into the valve 
box, and thence through the tubes as explained.— Not proceeded with, 

2793. Henry BouGLevx, Leghorn, “ Steam boilers.”—Dated 25th November, 
1856. 


In carrying out this invention those parts of a boiler which are heated 
have vessels fixed on the inside within an opening for each through the 
boiler. These internal vessels are made of larger diameter beyond the 
openings into them than at the openings, the object being not only to 
increase the heating surface of the boiler, but also to form receivers or 
receptacles for the heated products from the fire, and so that when such 
heated products once enter such vessels they cannot get away without 
the heat being absorbed by the water in the boiler. 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2755. Joun Norman, Liverpool, ‘ Propelllng navigable vessels.”—Dated 
21st November, 1856. 

This invention is chiefly applicable to that class of vessels in which 
auxiliary propellers are used, or in other words vessels having a small 
amount of motive power on board to be used in light or contrary winds 
only, and consists in forming or mounting flat submerged propeller 
blades upon the driving shaft, in such a way that when out of use they 
will fall fore and aft so as to fill up the opening formed in the dead wood 
of the ships run through, which they work merely by the action of the 
vessel being propelled forward through the water by means of her sails, 
which it is proposed to form in such a way that she can carry a larger 
amount of fore and aft sail than now usually practised in that class o 
ships.—Not proceeded with, 

2763. Joseri Barrans, New Cross, Surrey, ‘‘ Apparatus for applying oil or 
lubricating fluid to the axles of railway carriages and locomotive engines.” 
—Dated 21st November, 1856. 

In carrying out this invention an oil box or vessel is formed in or 
applied to an axletree box in which one or more rotating surfaces are 
used, It is preferred to have a cylinder or cylinders on a suitable axis, 
which by their revolution bring up the oil or lubricating material to the 
under surface of the axle, and they apply such fluid to the under surface 
of the axle. The lubricating cylinder or cylinders pass through openings 
in a cover to the vessel or box containing the oil or lubricating material, 
such cover resting on the surface of the lubricating cylinder or cylinders 
acts as a doctor or scraper, and at the same time prevents the splashing 
of the oil or lubricating fluid; and when using more than one cylinder 
it is preferred to employ dividing plates in the vessel to prevent the 
fluid being thrown towards one end of the vessel. The cylinder or 
cylinders are pressed up to the axle by a spring or springs or suitable 
apparatus, 

2779. WituiaM Epwarp Newton, Chancery-lane, London, “ Railway car- 
riages."—A communication.—Dated 22nd November, 1856. 

The patentee claims, First, the construction of the bodies of railway 
carriages with the sides of wrought iron lattice, or other open work, 
combined with the floor frame and uprights. Secondly, the employ- 
ment in the construction of the sides of railway carriages of wrought 
iron lattice work covered on its interior or exterior, or on both interior 
and exterior, first with felt or other non-conducting material, and then 
with oil-cloth, painted canvas, or other waterproof material, as herein 
specified. Thirdly, the combination with a lattice work floor of a close 
receptacle below the floor to collect the dirt from the passengers’ feet, 
provided with a trap or traps to let out the dirt when and at any place 
desired. Fourthly, the mode of constructing, applying, and operating 
the moveable flanged guide wheels, in combination with plain supporting 
wheels, to allow the carriage to run on or off the rails at the pleasure of 
the conductor or person in charge. 

783. JamES KENNEDY MartTIN, Dundee, ‘‘ Hoisting or purchase apparatus 
for ships and vessels.”—Dated 24th November, 1856. 

According to one modification of this apparatus the main vertical 
spindle of the capstan has upon it a double crank, and a connecting rod 
from each of these cranks passes to the paul apparatus of the windlass, 
so that as the capstan spindle revolves a continuous movement is im- 
parted to the windlass barrel. The connexion between the capstan and 
the windlass may be formed in many ways. The essence of this inven- 
tion is, the so connecting the two that the revolution of the capstan may 
work the windlass.— Not proceeded with. 

2309. WILLIAM ARMAND Greek, South-street, Finsbury, ‘‘ Reefing and 
reducing top sails.”—Dated 27th November, 1856. 

This invention consists in the following arrangemeat. The inventor 
makes four eyelet holes in the reef, the first two being about two feet 
from the centre of the sail on either side, the outer holes being about 
four feet from the centre. The lines reef from aft forward, having 
knots on the ends of the lines, bringing the knots close to the holes. 
The lines then run up between the head of the sail on a straight line, 
and the fore part of the yard, thence to the mast head direct, with a 
block at the mast head reefing from foreward aft, and thence leading on 
deck, or in the top; so continue with as many lines as may be necessary 
according to the size of the top sail. These lines should be made fast 
according to the lifts of the yard, that is, when the yard is down, the 
close reef will be in its place. For reefing the second and first reef, 
slack the lines of the close reef, giving the second and first reef an 
opportunity to come to the yard.— Not proceeded with. 


Cass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, &c. 
2753. Lovis Darrots, Rue de l'Echiquier, Paris, ‘‘ Cleansing of textile 
and fibrous substances.” Dated 21st November, 1856. 
This invention cannot be described without reference to the drawings. 
2761. Witutam Epwarp Newton, Chancery-lane, ‘‘ Machinery for ‘spinning 
or twisting fibrous substances.”—A communication.—Dated 21st Novem- 
ber, 1856. 

This invention consists in the application to all kinds of spinning 
machinery of what the inventor calls a “ whistle,” which is somewhat 
similar to the tube employed in machinery for spinning cotton, and to 
that used in carding engines for carding wool. In these two applications 
the tube is employed for compressing or consolidating all the filaments of 
a sliver, in order to give it sufficient consistence without the necessity of 
twisting, which in some cases is injurious to the quality of the thread. 
This tube is also mounted on a hinge joint which admits of its rising 
and following the surface of the bobbin as its diameter increases by the 
yarn being wound thereon. In the improvement which constitutes the 











present invention the tube on the contrary is mounted between the 
drawing rollers and front roller, in such a manner that it can neither 
rise nor fall. The “whistle” is composed of a tube provided with a 
pulley, which is actuated by means of a band driven in any convenient 
manner, This tube is mounted in a fixed bearing or support, and at 
about the middle it is provided with a pin which passes through it, and 
offers an obstruction to the passage of the sliver in a straight line. As 
the sliver passes through the tube it is necessarily bent out of the 
straight line by the pin which passes across the tube, and to this latter a 
rotary motion is communicated by means of the pulley and strap above 
mentioned, By means of this obstruction the sliver is obliged to turn 
with the tube, and, therefore, is vigorously twisted between the drawing 
rollers and the obstructing pin; but when it passes beyond this latter the 
twist comes out of the sliver, so that when the sliver arrives at the front 
rollers there is no twist in it, and it is ready to receive the proper amount 
of twist from the bobbin and flyer. This “ whistle” or tube serves to 
prevent the fibres of the yarn from rolling around or enveloping the 
drawing roller or its pressing roller. It also serves to cause all the 
filaments of the sliver to be incorporated therewith, and to take up and 
solidify all the down which might otherwise project from the surface of 
the sliver. 

5765. RicHarp ARCHIBALD BRooMAN, Fleet-street, London, ‘* Method of, and 
preparation for, rendering textile and other like fabrics sanitary and 
disinfecting agents.”—A communication.—Dated 21st November, 1856. 

This invention consists in impregnating or treating cloth or other like 
material (by immersion or sprinkling) with a preparation consisting of 
equal parts of a solution of nitrate of lead at or about 25°, and a solution 
of nitrate of lime at or about 20°. This preparation applied on cloth or 
other similar materials retains its sanitary property, and exerts its dis- 
infecting action for a considerable period by neutralising or absorbing 
mephitic and noxious gases which may exist or be generated in the 
apartment or locality where the clothes, &c., are placed. Cloth or other 
fabrics prepared as above may be made up into a variety of articles both 
ornamental and useful, and may be used with advantage in hospital 
wards, kitchens, water closets, &c. 

2777. Witt1aM Epwarp Laycock, Sheffield, “‘ Looms for weaving.”—Dated 

22nd November, 1856. 

This invention relates to such looms as are employed for weaving 
goods known as horse hair seating and crinoline, and has for its object 
such an arrangement as will facilitate the working by power. The first 
point of novelty refers to the jacquard apparatus, and consists in a method 
of enabling the attendant to effect a backward or forward motion thereof 
at pleasure ; also in a method of constructing the jacquard cylinder so as 
to enable the patentee to dispense with the cards. Secondly, the inven- 
tion refers to the pricking motion. Thirdly, to a method of adapting 
the lathe. Fourthly, to the stopping and starting of the loom. These 
several improvements cannot be described without reference to the 
drawings. 

2780 Epmunp Hent, Glasgow, ‘ Looms for weaving ornamental fabrics.” — 
Dated 24th November, 1856. 

This invention relates to a system or mode of working the shuttle 
boxes of looms employing more than two shuttles, whereby the speed of 
production may be increased, whilst a comparatively large number of 
shuttles may be used, and a change may be made at any time from one 
shuttle to any other of the set, the improved arrangement thus admitting 
of a greatly increased variety of patterns. The object of the invention 
is to arrange the shuttle box movement of many shuttled looms, so that 
the shift required between one shuttle’s entrance into the shuttle box 
and the succeeding shuttle’s exit is never greater than that which takes 
place in a two shuttle loom, whilst there may be three or more shuttles, 
and any one of these shuttles may succeed the shuttle last thrown. The 
invention consists essentially in making a preparatory shift of the 
shuttles, or in bringing whatever shuttle is about to be wanted close to 
the cell of the last shuttle before this shuttle actually enters its ceil, so 
that at the actual time of changing the shuttle in the web the shift re- 
quired is as short as it is possible for it tobe. There are many ways of 
practically carrying out this system to a greater or less extent.—Not pro- 
ceeded with. 

2781. GeorGr Satt, Saltaire, York, ‘Weaving carpets and other piled 
fabrics.” —Dated 24th November, 1856 

In the specification of a patent granted to Frederick William Mowbray, 
bearing date the 21st day of May, 1855, for improvements in looms for 
weaving carpets and other pile fabrics, it is proposed to weave carpets 
and other pile fabrics by the use of longitudinal pile wires or instruments 
of ap-culiar character. And this invention relates to improved means 
for effecting the crossing of the pile threads to form the pile loops over such 
description of pile wires when the pile threads are operated by jacquard 
or other harness. For this purpose the patentee employs a bar of points 
between which the threads to form pile are raised, and by which they 
are conducted correctly to the desired side of the pile wires. Guides 
or instruments interspersed between the upper and back parts of the 
pile wires and the operations of the points. 

2782. James Broapiey, Saltaire, Yorkshire, ‘ Weaving.” — Dated 24th 
November, 1856. 

These improvements relate to, when weaving simultaneously, two or 
more breadths of fabric side by side in the same loom, which breadths 
are connected together in the weaving by the weft threads, and afterwards 
separated by the cutting up or across of such weft threads. Letters 
patent were obtained by Frederick William Mowbray, of Shipley, near 
Leeds, bearing date the 23rd day of June, 1855, for improvements in 
looms for weaving,” part of which improvements consist in effecting the 
tying in of such weft threads at adjoining selvages, by giving to a pair 
of warp threads at each of such selvages continuous rotary motion, in 
place of as heretofore motion alternately in one and then in the opposite 
direction, and for cutting up between the breadths during the weaving. 
And the improvements consist in improved means for operating these 
selvage threads. Such threads of each such selvage are supplied from 
a pair of bobbins, which according to these improvements are retained 
by spring or other friction, one upon each end of a small shaft carried by 
a disc or other frame which is caused to rotate. These bobbins of each 
dise or frame are placed at opposite sides of the axis of motion thereof, 
and the threads therefrom pass through suitable eyes or guides to the 
same face of the disc or frame, but at opposite parts of its axis, in order 
that in the rotation of such disc or frame the threads may alternately 
open a shed for the passage of the shuttle, and then cross one the other 
for the twist. 





Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windi » Impl. ts, Flour Mills, 


Manures, &c. 
2795. Joun PaLMER, Stockton-on-Tees, Durham, ‘Separating different kinds 
= ae of seed or grain from each other.”—Dated 25th November, 
v0. 

The patentee applies to the interior of a rotating cylindrical screen 
sets of segmental partitions or plates, which fit close against the inner 
periphery of the cylinder, and are arranged so as to extend from end to 
end thereof. These partitions distribute the grain or seed (as it is fed 
into the end of the cylinder) over the inner periphery of the screen, and 
thus serve to present a larger surface of grain to the meshes of the 
serecn than is due to the momentum of the running screen or to specific 
gravity. The action of these plates is further to arrange the individual 
seeds in a direction parallel with the meshes of the screen, and thereby 
to facilitate their escape through the screen, 








2310. WILLIAM Woorr, Weston Birt, Gloucestershir An implement for 
paring land, applicable also to the removing of turf.”—Dated 27th Novem- 
ber, 1856. 

In its general construction this implement resembles a plough. To 
the fore part of the beam is connected, through upright carrying axes 
two wheels, one on each side. At the back of the beam is fitted a standard 
which carries the axis of a wheel. The axis is prolonged beyond the 
wheel on each side, and has forged or affixed to it two cranks. Just 
before the hind wheel is fitted a curved bearer, which terminates at bottom 
in a share or parer, and tothe support is affixed a mould board. To 
each of the cranks on the axis of the hind wheel rods are connected, the 
other ends of which are fixed to a scraper or clearer, which on the rota- 
tion of the wheels travels to and fro and clears and scrapes the share and 
mould board. When the implement is required for the removing of turf 
two cutters are fitted to a standard deccending from the beam just in 




















—— ] TQrr 
Jung 12, 1857. 


the rear of the fore wheels, one for cutting off the turf longitudinally, or 
in a line with that in which the implement is drawn, and the other for 
cutting it transversely, or in a line at right angles, or nearly so, with 
that in which the implement advances. At bottom the cutter standard 
terminates in a bow which carries an axle, upon one end of which is 
keyed a circular disc. On the axle and between the bow is affixed a 
cutter for making the cross ct Upon the implement going forward the 
circular disc revolves, makes a continuous cut, and carrying round the 
other cutter with it causes it to cut once with every revolution of the 
disc. 








Ciass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles. Drain Pipes, Ce- 
ments, Glass, l'aint, House Fittings, Warming, Ventilating, &c. 





















2751. Ricuanp ARCHIBALD Brooman, Fleet-street, London, *‘ Method of, 
and certain varnishes or compositions for, rendering wood and other 
substances uninflammabl 1 fireproof; applicable also to the indu- 
rat ca s earth and stone, 1 to the rendering of paper 
and fabrics oof; together with apparatuses for manufacturing 
such composi A communication.—Dated 20th November, 1 

This inv om consists in the em; ican of a vitreous composition 
for rendering wood, paper, pulp, fabrics, and other substances unin- 
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suital for impregnating wood, is formed as follows :—Take common 
carbo ’ soda and expose it csi heat till it is perfectly dry. With 
about f this nd sifted is mixed about 30 Ib. 
of 12 (sucl ebleau) perfectly dry and free 
from all foreign 1 1 about 2 1b. of powdered char- 
coal. The mixture is he ited for two hours in a furnace, and thus is 
obtained a vitreous product. This product is cooled, reduced to powder, 
and about 2 Ib. of it dissolved in about f 18 of water, and the solu- 








tion is boiled down to about one half of the qua 
next filtered, and is then rez 





ity. The solution is 
y to be injected into the wood. 

















768. ALEXANDER CLARK, Gate-street, Lincoln’s-inn-fields, “‘ Application and 
coustruction of re ing window-shutters, and blinds, and metal window- 
sashes.”—-Dated 2 vovember, 1856 

This invention relates, First, to window-shutters composed of a series 
of laths jointed or hinzed together so as to roll up and unrol!, and con- 





stcel as 
them a 


s of 





sists in applying str 
or | 


springs across the laths of such shutters 

tendency to coil themselves up, which 
steel springs may either be sufficiently strong to coil up the shutters 
altogether, only to assist that operation, and may or may 
the connection between laths. Springs of india-rubber or other 
suitable material may be similarly applied. A further improvement in 
these shutters, when composed of metal laths, consists in cutting notches 
at short inter 








linds, so as to give 


or not form 


the 
























uls in one edge of the lath, leaving projecting pieces to 

form hooks, which hooks are hooked into slot holes in the adjoining 
lath, the slot holes beirg punched near the edge of the laths opposite to 
the hool Afurther improvement in these shutters consists in fitting 
and fixing them so as merely to fold, instead of rolling when the closure 
is tobe opened. Th's is effected by forming a recess, either above or 
w the window or opening, of half the depth of the shutter. If fitted 

the window the shutter i sed and lowered by power applied to 

upper “t. The lower part of the shutter is a fixture, and when 





lowered doubles itse » provided and hangs in a 


If in the spa 

When placed above the window 
»d the power for raising and lowering. 
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iprovement 
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a reel ixed on the shutter 
wo rollers biting the 
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s furnished with the 
ratchet and pall to 
ired to lower the shutter the 
until the metal strip oe § which 
purpose without any unwinding. The 
ks of this or any other kind to lower shutters 
A further improv 
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entin revolving shutters 


n which the in slut bearin 


rre 


are wound 





cede from, the side grooves, 
roll 





r, termed the relieving 


motion of the wind 





roller may 




















issive, and consequent on the working of the shutter. A 
vement in these shutters con sinmaking the carrying 
eving rollers of tin 4 > fore toa cylinder, the parts 
grooved and sok together. If of large diameters, 
nade are light and inexpensive, and possess great rigidity 
Another improvement consists in the application of 
tters for enclosing shop cases cont: aining goods for safety 
ma dust, which will be re; understood without 





improvements in blinds consist in the ay plica- 



































tters as blinds. Another improvement in 
le 8 or shades for shops or windows, and con- 
sists in supporting the blind on a frame of one or more 
series of j levers known as t ch, when distended, 
support the bli: and which ar y collapsed and draw 
the blind up The improve mc tal window sashes 
consist in ap; 1 coating or covering of brass, or other suitable 
metal, on ab late, « t, or other inexpensive metal, which 
thin brass coating is secured to the iron soldering, or otherwise 
suitably cemet or secured throughout the entire surface, the baser 
metal so plated with brass or other suitable metal is drawn and framed in 
the usual way of forming the bars of metal sas This method of con- 
structing sash bars is also applicable to the bar or stall board plate 
of shop windows. 
2774. Joseru Wut itt icestershire, ‘‘ Method 
of converting rot » especially applicable to 
inery for fore > substances through moulds and dies.”— 
22nd November, 18 
he bottom of or uy haft is fixed a toothed wheel. The shaft 
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bearings. I frame connected with, or forming part of, 






























the inst hey ) has ch to and tro motion is to be communicated, are 

placed } 1eld between to nd bottom plates. These sand 

a two ane rack into vy hi *h the teetit on the wheel gear. A 

cts from the bottom of the unde at each end, and on the 

tes being shiited from on le of the frame to the other these 

r s ft des in or on the Semmens of fran Upon rotary 

motion | parted to the shaft, le sided rack being in 

gear therewith, the toothed wheel dr ck and consequently the 

whole instrument forwai ntil the las t pin in the rack is presented to 

the wheel, when the wheel revolving in fixed bearing turns the rack 

over, gears into the pins or teeth on the opposite side the and drives 
it and the whole instrument in the direction ¢ 


pposite to that in which 
Ww hen applied 
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his invention cor in the f ing method of making 

met rr l patentee constructs the 
paid 1 lates in the « al xcepting that he raises a 
boss « tion in such j s it is intended to pass a 
nail or other f ing t of fastening the said 
plates to wood or iron framing. + a rain- water head for re- 





ceiving water liom the caves gutters of the roof o 


the fol- 
the said head of one 
piece of metal, which he forms or fashions into the required shape by 
stamping or by pressure. The back of the said head is made of a 


structed in 





lowing manner :—He foruis ive front and sides of 
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second piece of metal, which is attached to the other part by soldering, 
or otherwise. He makes the head, by preference, by stamping from 
sheet-iron and other suitable materials, and, after the head is completed, 
he paints, or coats it, or covers it with tin, zinc, or other preserving metal 
or material. He fixes a nozzle or short pipe at the bottom of the head 
to facilitate the conveyance of water to the pipe on which the head is 
fixed. Thirdly, of a moveable ear for fastening rain water pipes to the 
wall or other portion of the building. Fourthly, of a bracket or holdfast 
for securing or holding eaves gutters and preventing them from leaking. 
He makes the said bracket of wrought iron, and constructs thereon a 
shoulder, to allow the gutter to go up close, Over the said shoulder isa 
separate pin, to be screwed or pressed down to the gutter by means of a 
screw-bolt and nut ; or one portion of the bracket may contain a shoulder 
or suitable holding for the ends of gutters made in malleable cast-iron, 
so formed as to secure the ends of the gutters against leakage, by 
having an indentation or groove to receive the ends of the gutters. 
2803. Matuew HENDERSON, 


Glasgow, ‘‘ Cutting, sawing, or shaping and 
polishing stone.” 


Dated 26th November, 1856 

Thisinvention relates to various arrangements of machinery, apparatus, 
and means to be used for cutting, 
and consists, in the first place 
smooth edged metal cutter or 
cutting or sawing 


sawing, or shaping and polishing stone 
, of contrivances for actuating the ordinary 

saw, such as is already commonly used in 
stone by the hand. Under one modification this im- 
proved apparatus consists of a bed and frame resembling that of an 
engineer's planing machine. The stone to be cut is placed upon a move- 
able platform or truck within this frame, beneath a horizontal saw frame 
carrying as many cutters as are necessa 





y. This saw frame is suspended 
at each end upon a short crank arm, which crank arms are actuated by 
suitable gearing, so as to revolve at a high rate carrying round the saw 
frame between them. In this way the saws, which are always kept 
horizontal, are rapidly brought into, and taken out of, a short cut upon 
the stone beneath, Each time the saw leaves their cut, the sand and 
water employed, as the actual cutting agents, fall into the cutin the 
freest manner, thus quickening the cutting action in a remarkable 
degree. As the cutting proceeds the saw frame is gradually lowered to 
keep the cutting edges up to their work by a vertical screw arrangement, 
connected by gearing with the actuating details of the machine. 
According to a slightly different plan the same crank action is used tor 
the saw frame, but the stone is raised to the cut from below. Under a 
third modification the saw frame is contrived to work over a stationary 
guide frame, so as to bring the saws into and out of cut. 


In polishing 
stone according to this invention the rou 


gh block is placed upon a re- 

volving table, carried upon the upper end of a vertical spindle driven 
from beneath, and the polishing block of stone or metal is held down by 
an overhead frame, so as to press upon the upper surface of the revolving 
stone, and polish it or face it, as may be required. In another plan the 
polishing is effected by a revolving polishing stone, or piece of metal re- 
sembling a broad grindstone set upon a horizontal spindle.—Not pro- 
ceeded with. 





Cuiass 6.—FIRE-ARMS. None. 
Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
. SiamunD Rotuennerm, London, ‘* Walking stick pipe.”—Dated 21st 
November, 1856. 

In effecting this invention canes or walking sticks are pierced or bored 
out, and then converted into tubes or tobacco pipes. The 
mouth piece is fitted to the bottom or thin end of the stick or cane, and 
the ferrule, which is hollowed out to admit of the mouth-piece, is made 
to screw on and off the end of the stick so as to protect the mouth-piece 
when is used for walking. The knob or handle of the stick 
when made of wood is hollowed out to form the bowl of the pipe, and to 
prevent it being burned the inventor intends to line it with metal or pipe 
clay, or any other suitable substance. The cap of the bowl is fitted with 
a screw, or made in the form of a lid with or without hinges. The knob 
or handle can also be of meerschaum or other material, and he 
intends tomake knobs fitted to receive a small stock of tobacco and 
lucifer matches or other articles for lighting the pipe, or of snuff. The 
inside of the tube or stem may be lined with pipe clay, caoutchouc, or 
other suitable substance, He also intends to provide the knob or bowl with 
a short stem, with or without a mouth-piece, and to enlarge the inside 
of the cane or stick to receive the short stem, 


stems for 


the stick 


made 


By this latter contrivance 
the walking-stick may be used as one long pipe, or the top part may be 
removed and used as a short pipe, whilst by screwing on a cap or top the 
long stem may be used as a walking-stick.— Not proceeded with. 

Joun Skirrow Wricut, birmingham, ‘ Manufacture of paper or 
papier maché and metal buttons.”—Dated 22nd November, 1856. 

In making paper or papier mache buttons the same are prodaced and 
completed or nearly completed in the ordinary manner, and then grooves 
or recesses are cut therein, which cutting or forming of recesses or grooves 
in finished or nearly finished buttons is not new, but the 
consist in filling such recesses or grooves with paints, 
cements of various colours to the surface of the buttons, 
ferred that the filing 





improvements 
varnishes, or 
and it is pre- 
grooves or recesses should be in excess, so 
as to admit of its being rubbed or ground and polished down to the gene- 
ral surface of the button, by which means imitations of marbles and 
other , and of mosaics and other devices may be produced. And 
in making metal buttons they have grooves or recesses cut or formed in 
them, and such grooves or rece-ses are then to be similarly filled up in 
excess, with paints, varnishes, or cements of different colours to the 


of the 


stone 


button, and are to be rubbed or ground down, and finished as above stated, 
LEON GERMAIN RIANT, 
bone, ¢ 


2801. Rue de |’Echiquier, Paris, ‘‘ Preparing whale- 
utta percha and other elastic bands employed in the manufacture 
Dated 26th November, 1850. 

The material, such as whalebone, gutta percha, and cane employed for 
the bands, is cut or notched at equal distances on both sides, the result of 
which is to give it an amount of elasticity unattainable in its ordinary 
state. 
with, 








Ciass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
"urifying Apparatus, &c. 


2778. Davip Cuapwick, Salford, Lancashire, and Hervert Frost, Man- 
chester, “‘ Apparatus for measuring water and other fluids and gas.”— 
Datec 2nd November, 1856. 





One part of this invention consists in the employment of a flexible 
cylinder divided into two chambers by a suitable dise or piston, each of 
which is in its turn open to the supply, soas to force forward the par- 
tition and expel the fluid from the other, which then becomes filled to 
act in like manner so as to effect a discharge, and this is regulated by 
means of an arrangement similar to a four-way cock. The flexible 
cylinder is mounted within a casing into which the eduction passage 
leads, and the whole interior is therefore under equal pressure. 
of the above arra 
and 
another arrangement 

t cribed, but 


above de 
centre, and 


Instead 
gement the inventors can employ two or more flexible 
dises or pistons acting in conjunction. According to 
they employ flexible cylinders and partitions as 
so mounted as to be capable of oscillation upon a 
this motion takes place when either of the 
sufficiently full to overbalance the other, 





cylinders 


chambers is 
and they employ this oscillating 











movement and the falling weight arising therefrom for the purpose ot 
shifting the four way cock or valve. A contrivance connected with this 
consis the employment of apparatus for preventing the said shifting 
of the cock or valve irom taking place until a determined quantity of 

id shall have entered; thus they cause the end or ends of the flexible 


cylinder to travel along a su 





ice which acts as a support, but ceases to 
ven point. Another part of their invention consists in the 
employment of metal or other rigid cylinders divided by pistons into 
chambers, and mounted so as to be capable of oscillating upon centres. 
These cylinders are supported from oscillation during the filling of one 
portion thereof by suitable catches, but upon the pistons arriving at a 
determined position the said catches are withdrawn, and the cylinder 
thereof is allowed to fall over and effect a change of the induction and 
eduction passages. The pistons may have a rod at each side projecting 
through the cylinder covers, or they form them without rods and cause 
them to free the catches as above described, by arrival in contact with 


do so at a gi 





2769 
‘Electric telegraphs, and apparatus connected therewith.” 


t may be employed of any convenient thickness.—Not proceeded 














rods passing through the cylinder ends. Another part of the invention 
consists in the use of cylinders formed upon the telescope principle, 
chambers for measuring by their expansion and contraction; these may 
be employed in combination with the oscillating motion above described, 
or they may have a parallel motion only. In the above arrangement the 
“count” may be taken from any moving part.—Not proceeded with. 





Ciass 9.—ELECTRICITY. 
Inciuding Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Zelegraphs, Galvanic Batteries, §c 
Tuomas HeEnugy, St. 


WILLIAM John's-street-road, Clerkenwell 


—Dated 22nd 
November, 1856 


This invention cannot be described without reference to the drawings. 
The patentee claims, Firstly, as new, the magneto-electro arrangement 
described, by which the poles of the soft iron in the coils of wire are 
reversed at pleasure without motion in themselves. Secondly, the 
method of constructing recording telegraphs in which the signals are 
marked on slate, glass, or other suitable material, so that they can be 
rubbed off, and the material used again for any length of time, and for 
the method of marking on the prepared paper, and giving the paper a 
suitable surface. Thirdly, the method of constructing submarine or 
subterranean telegraph ropes by the use of a combination of wire and 
tape and tarred yarn in the manner described. 





Ciass 10.—MIS SCE LLANEOUS. 
Including ail Patents not found under the preceding heads. 

2695. CunistorneR Br London, 
giving a coating of steel to iron,— Dated 14th November, 1856, 

The first part of this invention is founded upon the well-known fact of 
the instantaneous production of steel as a consequence of the reactions at 
the points of contact between heated metal and carbon and nitrogen, or 
nitrogen and hydrogen compounds, the application of either, or of both 
producing steel according to the special condition of the iron; and this 
part of the invention consists of operations under which this instan- 
taneous formation of steel superficially is so applied or extended as to 
result in the production of masses of steel, or in effecting, upon any given 
quantity of iron, its more complete conversion into steel than that 
merely superficial conversion called case hardening, as that has hitherto 
been effected and practised, and in general terms this part of the inven- 
tion consists in the employment of mechanical force applied to the iron 
conjointly and simultaneously with the application to it of the before- 
named converting compounds (or others afterwards specified) in order to 
give to the iron an extended surface, or to present to the action of the 
converting agent so many surfaces in succession as shall finally bring the 
whole of any mass of metal in contact with, or under the action of the 
converting agent, and result finally in its partial or complete conver- 
sion into steel, or in giving to it those properties or elements essential 
and peculiar to steel. The invention, in the second place, consists in 
the application of the previously described method of producing or form- 
ing a coating of steel upon iron to the producing upon the surface of 
certain manufactured iron articles a coating of steel during the process 
of manufacturing, or the rolling, or forging, or otherwise shaping of such 
articles. The invention, in the third place, relates to improvements 
upon the (so called) cementation process for converting iron into steel, 
that is, improvements upon that process which in principle depends upon 
producing changes in the constitution or composition of iron that, 
beginning at the surface, are propagated or diffused throughout the 
whole of any mass of metal, and result in its assumption of the peculiar 
properties of steel. The readions produced by the application to heated 
iron of the nitrogen and carbon or cyanogen compound; or according 
to the actual condition of the metal of comy is that have 
been previously referred to, have been resorted to hitherto merely to 
obtain upon the metal a superficial coating of steel. But if this applica- 
tion, or the period of time of contact between the metal and such con- 
verting compounds, be prolonged beyond that required to produce merely 
a superficial coating, then such reactions carry their effects beyond the 
mere surface, and extend themselves from that to a greater or less 
depth within the mass, or so far as to permeate the whole mass of iron 
and effect its complete conversion into steel. Now this part of the in- 
vention consists, First, in the use of arrangements by which this con- 
verting action of the previously mentioned compounds is kept up, and 
continued as long as needful for it to extend itself throughout the entire 
substance of any mass of iron to which such application is made, and 
consequently to effect complete conversion of the iron into steel. Of the 
several compounds that may be used as converting agents under this 
method it is preferred to employ the ferrocyanide of sodium, either 
alone or mixed with some alkaline carbonate, preferably the carbonate 
of soda, in order to give greater fluidity to it when fused at the red or 
higher heat under which it is applied to the iron. 

2696. ARCHIBALD ReEEpD, Sidmouth-street, 
O’Nea, Golden-square, “ Treating metallic ores to obtain copper.”— 
Dated 14th November, 1856. 

This invention relates especially to means by which copper can be 
economically obtained from the poorer kinds of ores containing that 
metal, such, for instance, as contain only from one and a half to three 
per cent. of metal. But the improvements are also applicable to the 
treatment of richer ores. The patentees first reduce the ore to a 
moderately fine powder, by preference such that it will pass through a 
fine sieve, the meshes of which are regulated according to the hardness 
of the ore. This reduction of the ore they effect by any ordinary crush- 
ing or grinding apparatus, and while the ore is in the process of reduction 
they mix (by throwing in with it) crude kelp (or the component parts 
thereof when in combination), the quantity of which is regulated 
according to the per centage of sulphur in the ore, but generally speaking 
ten pounds to every hundred pounds of ore is found sufficient, which 
quantity, however, may be varied. They then place the mixture of ore 
and kelp (or the constituent parts thereof in combination) in a reverbe- 
ratory furnace, which they construct in such manner that the admitted 
air may play on the surface of the above mixture. This admixture is 
made level on the bed of the furnace by means of rakes or rables 
introduced into the working or side holes thereof. The heat of the 
furnace is now slightly raised, the ore becoming oxidised as the heat 
increases; during this part of the operation the surface of the ore and 
kelp (or the constituent parts thereof in combination) exposed to the 
action of the heat and air should be continually renewed by means of 
the rakes or rables. When by examination the ore and matters are 
found to be free from moisture they raise the heat to a dull red for three 
hours or more, until it is found by experiment that no more sulphurous 
acid fumes are disengaged, when this part of the operation will be com- 
pleted. The sulphuric and other acids generated in the furnace form a 
compound sulphate of copper. The calcined mixture of ore and kelp 
(or the constituent parts thereof in combination) is placed whilst red 
hot into vessels containing boiling water, in which the boiling is con- 
tinued until all the metallic salts are dissolved. The solution s0 
obtained is allowed to settle and the clear supernatant fluid drawn off 
whilst hot, and run into tanks or reservoirs containing scrap or other 
iron which decomposes the solution, and metallic copper is precipitated. 
The precipitate is to be removed in any suitable manner, and melted and 
refined in the usual way. 
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2699. Joun AITKIN, Islington, ‘‘ Furnaces employed in the manufacture of 
iron and steel.”-— Dated 14th November, 1856. 

It is proposed to attach to the top of the furnace a pipe connected 
with a fan or air pump, which, being worked by an engine, will draw or 
exhaust the air from the furnace and form a partial vacuum in the 
furnace above the metal; this will cause a current of air to pass from 
apertures below through the metal.— Not proceeded with. 

2701. Henry Hawes Fox, 
November, 1856. 

This invention relates to a combination and construction of machinery 
for effecting various operations in the manufacture of brushes on a more 
economical and expeditious manner than is accomplished by manual 
labour, and consists, First, in appliances for sorting the bristles by 
drawing them by their flags or tops into different lengths or sizes, before 
or after the ordinary operation of mixing them, and preparatory to their 
being attached to the brush handles, and in the same or similar ap- 
pliances for mixing the bristles, Second, in mechanica] appliances for 





College-hill, London, “ Brushes.”—Dated 15th 
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forming the caps into which the bristles of painters or other brushes 
are fixed. Third, in laying or binding the twine, wire, or other binding 
material round painters’ tools and other similarly shaped brushes where 
the handles and bristles are first placed together. Lastly, in forcing the 
handles into and through the bristles, when a body of the latter 
sufficient to form a brush is placed together or confined in one of the 
caps. 

2702 Deane Joun Hoare, Mortimer-street, Cavendish-square, “ Iron.”— 
Dated 15th November, 1856. 

The iron having been converted into a molten or fluid state by 
Bessemer’s process, or by any other, for the purpose of purifying or 
decarbonising it, the inventor causes the stream of molten or fluid metal 
to flow out on to the head of an incline channel, instead of, as heretofore, 
casting it direct from the converting vessel into a mould for the formation 
of an ingot. At the bottom or end of this inclined channel a suitable 
receiver may be constructed, into which the metal (which will then be 
in a semi-fluid or pasty state) will be delivered. In its passage through 
or along this inclined channel the metal (having first been converted 
into a molten or fluid state) will be subjected to sudden changes in its 
direction, caused by the interposition of certain breaks, obstructions, or 
turning points, constructed and placed in such a manner as to thoroughly 
work, break up, turn over, and cause the same to free itself from air 
bubbles, and to a great extent from other chemically or mechanically 
combined impurities.— Not proceeded with. 

2703. Rovert Musuer, Coleford, Gloucestershire, “ Iron.”—Dated 15th 

yovember, 1856. 

The patentee claims the reducing pig or cast iron into a granular state 
or powder, by subjectirg it to the action of mechanical force by means 
of stampers, rollers, hammers, or other convenient apparatus whilst it is 
in a heated state. 

= Anprew Barcray, Kilmarnock, Ayr, ‘ Iron.”— Dated 15th November, 

6. 
In carrying out this invention in practice a species of compouud re- 
verberatory furnace is employed. This furnace or reduction apparatus 
consists of a fireplace or fuel chamber of the ordinary kind, a molten 
metal or puddling recess, an inclined hearth for the calcined ore, a re- 
Verberatory arch, and a vertical draught chimney. The raw ore as it 
comes from the mine is first of all calcined or roasted as is usual in the 
primary preparation of iron ores, except that in this calcining process a 
large quantity of coal is added to the mass, in proportion suflicient to 
give to the ore a superior amount of carbon, The roasted or calcined ore 
thus prepared is deposited upon the inclined hearth of the reverberatory 
furnace, which is at one end of the furnace structure, and slopes down- 
wards towards the puddling recess, or the shallow chamber which re- 
ceives the molten metal as it flows from the ore, At the upper end of 
the inclined hearth an entry passage is made through the wall of the 
structure for the purpose of admitting whatever flux, such as lime, salt, 
and other matters, may be needed for admixture with the roasted ore 
upon the hearth. When the fire is lighted in the furnace the flame and 
heat of the fuel therein being directed upon the inclined hearth, the ore 
is gradually reduced, and the iron slowly trickles or flows down the 
incline until it falls into the recess at its base. As the process goes on 
the reverberatory action of the furnace causes the heat and flame to 
strike downwards both upon the molten metal in the puddling furnace 
and upon the hearth where the ore is placed. As the molten metal 
collects in a pasty mass in the puddling recess, the cinder, scoria, and 
foreign matter is skinned off, and the metal is either run off into pigs or 
moulds, or is puddled in the usual manner. 








2705 Grorax Davies, Serle-street, Lincoln’s-inn, “ An improved paper, 
suitable for the filtration of liquids, the dressing of wounds, and for the 
manufacture of envelopes, bags, bands, and for other similar purposes "—A 
communication.— Dated 15th November, 1856. 

A layer of pulp of any colour having been laid on the wire cloth to 
form one face of the paper, a piece of tissue, either of flax, cotton, silk, 
or wool or other woven or felted fabric is laid thereon, and is then 
covered with a second layer of pulp to form the other face of the paper. 
This second pulp contains a mixture of powdered vegetable or animal 
charcoal added thereto at the time of fabrication, and previously care- 
fully washed with acids in order to render it perfectly pure, that is, to 
remove therefrom any foreign matter, more especially sulphuret. The 
pulp employed for this purpose may be made either of hemp, flax, or 
other material, but for filtering purposes wool is preferred. 

2712. Tuomas Corr, Liverpool, ‘‘ Tobocco cutting machines.”—Dated 17th 
November, 1830. 

This invention consists in improvements on the method of feeding and 
cutting tobacco in the manufacture of the same. An endless wire band + 
or apron works over a series of rollers in the trough, placed to feed or 
supply the tobacco to the improved cutter or cutters. The tobacco is 
pressed from above by a shorter endless wire band placed at an angle, 
and which is also supplied with a series of rollers, the object being to 
compress the tobacco while being carried forwards towards the metal 
mouth-piece opposite, and ready for the cutters, which are formed by 
placing one or more scimeter-shaped cutters or knives on the periphery 
of a metal disc, and so arranged as to be self-sharpening; or the cutters 
or knives may be straight-edged, and an oscillating motion given to 
them by means of suitable mechanical arrangements. The bands or 
aprons may be moved by a cog-wheel and endless screw, and the cutters 
operated by meaus of straps.— Not proceeded with, 


2713. 
2715. Constantin Micuen, Lyons, and Isipone ANTOINE MARET, 
“ Making atmospherical observations ”— Dated 17th November, 1 
This invention consists of balloons of all forms and dimensions and 
colours, made of India-rubber, and filled with hydrogen gas, and coated 
with a varnish of 11b, (avoirdupois) of islinglass in one pint of water, 
and also with gum varnish and carmine, to which is added alkali.— 
Not proceeded with. 


2717. See Class 7. 
2722. Frepexick AktTHUR MagGNay, Taverham Mills, Norwich, ‘ Damping 
paper for printing.”—Dated Isth November, 1856. 

In the provisional specification to a patent, dated the 17th day of Oc- 
tober last, and granted to the patentee and Ralph Radcliffe Whitehead, 
for “improvements in damping paper for printing,” there was described 
an invention whereby paper was to be damped by being carried on an 
endless wet felt, and pressed between rollers. Now, this invention con- 
sists in adding to this machine two perforated pipes, or other suitable 
apparatus for throwing jets of water on to the upper and under surfaces 
of the paper before it passes under the pressing roller. 





See Class 5. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 

Inon Trape or Sovru Srarrorpsutre: No alteration: Price of Bar firm: 
Large demand expected from the Western States of America, and no difficulty er- 
perienced by agents in disposing of any quantity—P1G-1K0N : Terms to pur- 
chasers more favourable—Coau Trape: Good for the time of year—GBNERAL 
TRADES OF HinMINGHAM AND WoLVERHAMPTON: More cheerful in appear- 
ance owing to the late reduction in tin: Reduction in price of brass ware; No 
eff. ct on the Tin-plate Trade yet-—Suez CanaL: Memorial from the Birming- 
ham Chamber of Commerce—Epvcationat Assocation: Jiteresting Statis- 
ties: Cause of Educational Failures: The Schools of the Wesleyan Methodists : 
Art Instruction in Staffordshire: What we should do for the “ hard-handed :” 
“ COMBUSTION CONSIDERED IN REFERENCE TO THE Economy oF FUEL: ™ 
Lectures being delivered in Birmingham, by W. Russell, Ph, D.. BF. G.S.: 
Their Supreme interest to the Large Class desiring Practical Knowledge 
Sulject—Lecturk ON THE Comet: No chance of the Petticoats of Nervous 
Old Ladies being set on Fire just yei—Goop News ror Mixexs: 
Lamp said to give double the light of others, and with tice the s 
Denison “ Posten up” on Locks AS WELL AS Be_ts—A STaTve To 
THE LATE Mr. G, B. THorneycnort. 
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Tuere is no alteration to note in the state of the iron trade of South 
Staffordshire upon our last week’s report. Whilst most of the first- 
class houses are in full operation, more orders in hoops and bars 
would be acceptable. Not, however, at any reduction upon standard 
rates, as these remain firm, with no probability of an alteration at the 











approaching quarterly meetings. The reports received from the 
United States this week are of an encouraging nature. A_ large 
demand is expected in the present month, for consumption in the 
Western States, whence large quantities of produce are being brought 
rapidly into New York. Little, if any, difficulty is experienced by 
the agents of houses of note in disposing of all the iron for which they 
are instructed to negotiate. Second-class houses in South Stafford- 
shire are not so well off for orders as their neighbours, who are better 
known; but they are not yet making many complaints. 

Pig iron, notwithstanding the reports of local newspapers to the 
effect that the supply is not equal to the demand, and the consequent 
firmness of prices with their upward tendency, is plentifully offered, 
and may be had on terms more favourable to purchasers than those 
which were demanded a month since. 

The demand for coal is good for the season of the year. 

The general trades of Birmingham and Wolverhampton wear a more 
cheerful aspect than that which they presented last week. This has 
been occasioned by the reduced price of the two metals not indigenous 
to the district, and so largely used in the hardware products of the 
Midlands. ‘The fall on the previous Monday of 5s. per ewt. in the 
price of tin (leaving common blocks at 134s. 6d., aad retined, ditto, 
138s, 6d. per ewt.) we noticed in our last ; when, also, we stated that 
a decline in the price of copper was expected by some persons in the 
trade. These, by no means the larger number proved to be the best 
informed, for at the timethat we were penning the result of their judg- 
ment, smelters would seem to have been determining to 
tuke the course which was prognosticated. The reduction is 
the customary 1d. per Ib, making tough cake and _ tile 
£117; best ‘selected £120 per ton; and copper sheathing 
and brazier’s sheets 13d. per Ib. speedily as _ possible 
after the announcement a meeting of Birmingham manufac- 
turers principally interested in the fall was held at the Hen and 
Chickens, and a reduction in the price of brass tubes, rolled brass, 
and brass wire, to the extent of three farthings per ]b. was determined 
This last reduction in the price of copper is said to *‘ restore 
” For conse- 
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upon, 
its price to something like its natural ordinary level. 
quences of wide-spread benefit to follow, however, money must be 
cheaper than it now is. Still, the large houses in both towns are, for 
the most aart. fully occupied. The reduction in the price of tin has 
not yet produced any effect upon the trade in tin plates, which 
remains flat, with prices a turn in favour of buyers, but as a whole 
prices are firm. 

In the districts around Birmingham and Wolverhampton the heavy 
casting trades are reported as in tolerable activity. 

As the Chamber of Commerce of Liverpool, Manchester, Glasgow, 
Dublin, Belfast, Hull, Neweastle, Cork, and Aberdeen have done 
before them the Chamber of Birmingham has determined to memorial- 
lise the Board of Trade in favour of the Isthmus of Suez Ship Canal. 
This resolve was come to at a meeting of the Chambers, held last 
week, to hear the explanations of M. Ferdinand de Lesseps that 
gentleman being the concessionaire to whom the Viceroy of Egypt has 
entrusted the formation of a company for the carrying out of this 
project. Being unable to express himself in English with sufficient 
fluency, M. Lesseps was accompanied by a friend, Mr. D. A. Lange, a 
well-known London merchant. Mr. Lange explained that M. 
esseps was taking that course in consequence of the wish of the 
Viceroy of Eygpt, who, having been convinced that the canal could 
be made, desired to elicit from the different mercantile and muni- 
cipal bodies in different parts of England and other countries an 
expression of opinion with regard to the utility of the scheme and 
the advantages likely to accrue to commerce from its being carried 
out. 
We noticed last week some of the results of the endeavours 
of the Birmingham Educational Association to ascertain the pro- 
portion of the children of the working classes of that town 
now receiving a school education. For the purpose of obtain- 
ing an average, fifty-five groups of houses, situated in different 
parts of the borough, were selected. These contain 1,043 families, 
and 1,373 children, between the ages of 7 and 13, of whom 753 are 
males, and 620 females. The inquiry extended to the number of 
boys and girls at school, the number employed, and the number un- 
employed, at each age between 7 and 13, also the employment which 
absorbs the largest number of males and females respectively, and 
the average age at which they commence work. The results are skil- 
fully tabulated in various forms, and present a very interesting series 
of facts well worthy of careful study. The general result as regards 
the per centage of children at day schools, between 7 and 13, is as 
follows :— 
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These figures indicate considerable progress in the right direction. 
Nearly half the children between the ages of 9 and 10 are attending 


day schools, and of the remaining 54} per cent who are not at school 
only 24} per cent. are employed in manufactories, while 30 per cent. 
are idle. This indicates that the demand for youthful labour has 
less to do with non-attendance at school than is generally supposed ; 
the fact that 30 per cent. of the children between 9 and 10 are neither 
at work nor at school shows that the indifference of parents to the 
value of education does more to keep children from school than the 
demand for their labour in manufactories. This conclusion is further 
confirmed when the attendance at Sunday school is included in the 
calculation. We have seen above that 42 per cent. of the whole 
number of children between 7 and 13 attend day schools ; 30} out of 
the 42 per cent. attend both day and Sunday schools, the remaining 
11} attend the day schools only. Of the 58 per cent. not attending 
day schools, 344 attend Sunday schools, raising the per centage of 
children who attend at some kind of school to 764, or 1,050 out 
of the total 1,373 children. There are thus 323 children out of this 
total number not attending any school, and of these 144 are employed, 
while 179 are unemployed. 

The Rev. H. W. Bellairs, one of her Majesty's Inspectors of 
Schools, commences his report for 1856 by again lamenting the 
removal of children from school at a very early age. to which he 
ascribes the low state of education among the poor. In this opinion 
he is not singular, but, as the statistics we publish above show, the 
extent to which labour interferes with education is exaggerated. 
“ One of the chief hindrances to education,” says the Rev. G. S. Bull, 
rector of St. Thomas, Birmingham—a clergyman who has laboured 
long and diligently in the work—in a published letter to the Mayor 
of Birmingham, “is the mischievously early removal of children, 
say of mere infants, to our workshops, warehouses, and factories. 
Many leave us before they can do more than spell their Maker's 
name, and repeat His Ten Commandments, or the simplest truths of 
of the Gospel.” “Every manager of every elementary school in 
Birmingham will corroborate this statement” (says the Birmingham 
Journal of Wednesday last.) “ There is no lack of good schools in 
Birmingham ; the accommodation is good, the teachers are good. The 
parents do not complain of religious intolerance or of heavy school 
payments. But some send their children to remunerative labour, and 
some to steal, or to idle about the streets and beg; and so they are 
not found at school. Eve ry town in the district has the same tale to tell. 
At Coventry the children are employed in making ribbons; at Broms- 
grove, in making nails; at Redditch, in pointing needles. In the 
colliery district they shut and open doors in the pits. In the agricul- 
tural districts they drive teams, tend the cows, and watch the birds; 
and at Malvern they drive the donkeys.” — It is due to a numerous and 
important section of religionists to state here that amongst the local 
efforts for the promotion of public education which have been made 

















during the last five years, none, perhaps, is so remarkable as that which | 


the Wesleyan Methodists have been making during that period in 
South Staffordshire. Mr. Arnold, in his report on British and Deno- 
minational Schools, states that in no part of his district are the schools 
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under his inspection so thickly scattered; in none are they so well 
attended; in none have they multiplied so fast and improved so 
rapidly in efficiency. Mr. Tremenheere’s reports on the state of the 
mining population have sufficiently made known the moral and social 
condition of the working classes in South Staffordshire; and while 
that condition is such as it is there described, the elementary schools 
in that part of the country will not, as a body, be equal to the best 
elementary schools in other parts of the country. The home educa- 
tion of the children must make itself felt. But that these South 
Staffordshire schools have attained, as a whole, the thoroughly re- 
spectable and satisfactory condition in which Mr. Arnold reports them 
to be, does infinite credit to the zeal of their promoters and to the 
labour of their teachers. and cannot fail in the end to tell powerfully 
upon the civilisation of the neighbourhood. When first these schools 
came under inspection in 1851, the rate of attainment found in them 
was far lower (with one or two striking exceptions), than that found 
in any other part of the district. The rate of attainment in these 
schools generally is now equal to that of respectable schools in the 
best part of the district. The new aspect of the school buildings 
(often, with the neighbouring Wesleyan chapel, the only considerable 
edifices, except the furnaces in their locality), sufficiently indicates 
how recent is the effort which has produced these results. At Tipton, 
Ettingshall, Wednesbury, Oldbury, West Bromwich—in the thickest 
seats of the population—these schools have arisen, and are still seen 
arising ; and in their establishment Wesleyan Methodism has per- 
formed a most important service to morality and civilisation. In 
Art instruction Staffordshire maintains its pre-eminence. Of the 
fifty-six provincial schools of art connected with the department of 
science and art in London, six are situated in the county of Statiord, 
viz., Burslem, Hanley, Newcastle-under-Lyme, Smethwick, Stoke- 
on-Trent, and Wolverhampton. The School of Chemistry in the 
Potteries continues to flourish under Mr. Leach’s able superintendence. 
Without waiting for the results of the educational movement 
among the young, every effort should, we think, be made to heighten 
the intellectual and moral states of the “ hard-handed” and toiling 
sons of labour with whom we come into constant daily intercourse, 
and upon whose industry, temperance, and mental acquirements, so 
much of the prosperity of the employer depends. As these cannot 
be expected to come to us for the information which we wish to im- 
part to them, it will be our wisdom to adapt ourselves to existing 
circumstances, and carry the information to them Every one at all 
conversant with the action of an untrained mind will know that, this 
accomplished, the schooling to be successful must not be after the 
fashion of the “ schoolmen.” The Englishman of every grade is a 
domesticated being; consequently there are few of them, however 
ignorant of real domestic happiness, who would not, during a spare 
tive minutes in the active routine of their daily avocations, sit and 
listen attentively whilst a narrative bearing upon the domestic life of 
one of their own station was read in their hearing; and, if the 
narrative should be designed for their improvement, who would not 
resume their labour resolved to protit, to some extent, by the failure 
or the success of their imaginary fellow. Then, at almost every age 
the Englishman is also an aspirant after a higher social position than 
the one in which he happens at one time to be placed, and would, 
therefore, be equally interested in the method by which those of a 
similar occupation to himself attained this object. Here are two 
avenues by which the mind—and, if you will, under the divine bless- 
ing, the heart likewise—of the uneducated workman may be reached. 
In, at these two avenues, let the benevolent employer enter; and his 
conduct will be politic as well as beneficent. By well-drawn illustra- 
tions (in the publishers’ sense of the word) press the eye into the 
same service and success is complete. The needed books are “ to 
hand ” in reams, and may be multiplied indefinitely. The primer 
par excellence for these “ children of a larger growth,” we hesitate not 
to say is a penny illustrated broadsheet issued monthly by Messrs. Par- 
tridge and Co. (London), felicitously named the British Workman. 
The two mental dispositions to which we have adverted are, as it seems 
to us, fully recognised in that most excellent little work. If our readers 
have not examined the qualities of the British Workman as a 
primer for the uneducated working man, let them “ invest a penny ”’ 
at the next bookseller’s shop that they pass in buying the June 
number, and do us the obligation of reading the narrative which is 
the leading feature of that number, and if it should happen to be 
“The Last Penny” that they have they will not regret the ex- 
penditure, whilst they will be convinced that the following testimony 
to the work is truthful, and the example which its sets ** worthy of 
all imitation.” A correspondent writes as follows to this literary and 
artistic gem:—‘I have been much interested in reading the 
encouraging accounts, that have lately appeared in your pages, with 
respect to the interest some employers have taken in supplying their 
men with copies of the British Workman, and I think it may in- 
terest some to hear that R. Garrett and Sons, who employ about 500 
hands at their extensive iron works, at Leiston, Suffolk, are about to 
supply their workman with this valuable paper at half-price. If this 
good example of R. Garrett and Sons was adopted by all the em- 
ployers throughout the United Kingdom, I believe that it would be the 
means, with the Divine blessing, of bringing about a great change in 
the moral and religious condition of the working classes.’ Let us say 
here, in connexion with what we have just written, that we scorn 
touting of every kind—that we are in no way interested in the work 
further than as those whose duty, as well as those whose privilege it 
is, to help forward every effort to promote the moral and intellectual 
elevation of the masses. We think that there is not a reader of Tur 
ENGINEER who is less interested in so ennobling a work than our- 
selves; and are therefore confident that they, as opportunity serves 
them, will do as we are attempting to do—promote the circulation of 
the work amongst all the operatives with whom we have any in- 
fluence. g 











If they do so. we can promise them plenty of satisfaction 
as the result of their labour, and delight also when they see the 
eagerness with which the men, having become acquainted with the 
work, will possess themselves of every fresh number. At several 
large ironworks in South Staffordshire the British Workman is 
widely read; and it is educating the workpeople there whilst the 
proprietors are fast asleep. A pleasant sight it is to see a knot of 
burly half-denuded puddlers drinking in with their beverage the 
humanising lessons of this workman’s * primer,” when, in the dead of 
man’s night all around them is hushed to silence save their own pon- 
derous forge-hammer and the massive rolls of the adjoining “ mill,” 
and whilst they themselves are waiting for the heating of their iron.— 
Although it is by no means of the average merit of the articles in the 
little broadsheet named we venture to further detain our readers by 
extracting from the June number the following on the * Value of 
Machinery,” with which the number closes. The extract may be of 
service to some employer who is expecting serious opposition from 
the first or further introduction of machinery into his establishment. 
The article is accompanied with a sketch of the privileged workman 
contentedly trundling his antidiluvian “ kicker.” ‘ Time works 
many changes both in men and things, and the last thirty years have 
shown not a few instances where inventions in machinery, which at 
the time were regarded by the working classes as injurious, have, 
in the course of time, been found to be “ blessings in disguise.” 
Within the recollection of many persons, horses and even hand power 
were in use at the Lambeth potteries for crushing the clay; and the 
potters all used wheels, called kickers, which were turned by the foot. 
When Mr. Green determined to introduce the new wheel into his 
manufactory, the whole of the workmen struck! All the men left ex- 
cept one, who was allowed to continue at his “ kicker” until his 
death, a period of tifteen years. He earned 30s. a week, while the man 
with the improved lathe, who sat next to him, earned double that 
sum. So much quicker could the potter work at the new wheel than 
the man at the “kicker,” that he could make as many stoneware ink 
bottles for 6d. as the other could throw off by his machine for 1s 3d. 
Since the day of the “ kicker,” the number of men and boys em- 
ployed, at Mr. Green’s pottery alone, has increased firefold! What 
strikes and riots were witnessed in Lancashire and Yorkshire in 
bygone years on the introduction of power looms and other machi- 
nery! Short-sighted policy said—‘ These will injure the working 
classes, and reduce the number of hands employed.’ The result, how- 
ever, has been very different to what the desponding and faint- 
hearted dreamed of, Those very inventions which were regarded 
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with such bitter hostility, have, in the providence of God, been the 


means of extending the commerce of our nation to an extent pre- 
viously unknown. Great Britain and Ireland are now the great | 
markets for the world, and the products of our power-looms are now | 
to be found in nearly every part of the habitable globe. The old | 
“ kickers” could not possibly have supplied the present demand for | 

ottery, neither could the old hand looms have procuced one-half of | 
the cloth now required for the clothing of the people. Men and 
women are now employed by tens of thousands in the weaving mills 
throughout the manufacturing districts, and they can produce far 
more work and earn better wages than under the old system. What 
was thought to be a national evil has proved a national good” 

The principles of combustion as applied to the management of steam 
boilers is a subject of great importance in such a manufacturing dis- 
trict as the West Midlands. Wisely, therefore, has it been arranged 
that a series of lectures upon “Combustion considered in reference to 
the Economy of Fuel,” should be delivered at the Birmingham 
Midland Institute by Mr. W. J. Russell, Ph.D., F.G.S., a man fully 
conversant with the subject and able to expound it in such a manner 
as to make it at once intelligible. interesting, and of value to the class 
of men that it is most desirable should be well-informed upon it. 
The first lecture of the series Mr. Russell delivered in the theatre of 
the institute on last Monday evening, to a large audience composed 
for the most part of stokers, engineers, and other working men. ‘The 
lecturer said he did not propose to give them that kind of knowledge 
which they might obtain from any intelligent engineer, or learn from 
mere observation of the mode in which any particular furnaces were 
managed, but he should endeavour to explain what combustion was, 
its general laws, and the principles upon which it depended. After, 
by the familiar illustration of a lighted candle covered by an inverted 
glass vessel, he had showed that air was necessary to all kinds of 
combustion, Mr Russell said that they had now arrived at the first 
point which he wished to establish. If (he added) he shock some 
antimony into a glass vessel containing no air they had there a com- 
bustion in which there was no atmosphere, and this was a case which 
their ordinary experience would not explain to them. They would 
therefore divide the subject of combustion into two classes—the one 
where air was necessary, and the other where the air had nothing to 
do with combustion. The first part he would proceed to consider, but 
previously to doing so the questions would naturally arise, what this 
air was, what was the part it played in combustion, and how was it 
necessary? This would lead them to inquire next what air really 
was, and its properties. The lecturer produced a metal syringe—a 
round thin cylinder with an air-tight piston—and showed that the 
air originally in the cylinder was capable of being greatly compressed. 
In this property air differed from water, which could not be com- 





pressed to any appreciable amount. That air was elastic also, was 
proved by the piston returning to its place upon the remoyal of the 
weight upon it. That the air had weight, Mr Russell proved by 
pumping it out of a bottle, and reweighing it, when the whole bulk 
was found to be considerably less. The weight of air he also showed 
to be ascertainable, 100 cubic inches being found to weigh nearly 
thirty-one grains. Mr. Russell then passed on to the chemical com- 
positions of the atmosphere. He exhibited a vessel with a certain 
quantity of water within, upon which floated a cork with a piece 
of phosphorus. ile lighted the phosphorus, covered it over with 
a glass vessel, which was immediately filled with dense white 
fumes. 

subject. 
was entirely extinguished. 
was not because the phosphorus was exhausted. 
rally say it was extinguished for want of air, but he rejoined, How 
was this, when the vessel was originally full of air? Let them examine 
the nature of the air in the glass after the phosphorus went out. 
Putting in a lighted candle, the lecturer showed how it went out 
almost immediately. The air then must have had its properties 
altered and was no longer atmospheric air. 
mon air and diflered from it entirely. 
water had risen up in the jar which he had placed over the cork, and it 
would seem that the phosphorus had used up a quantity of air, the 
place of which the water was taking. This was an interesting point. 
The phosphorus must have used up a portion of the air, and the ques- 
tion arose, How much had disappeared? Their eye would tell them 
about one-fifth of the whole volume of air originally in the jar had 
been consumed. The four volumes left was nothing but nitrogen 
separated from atmospheric air, and no combustion could go on in it. 
Could they separate anything else from the nitrogen? At present 
they could not; and it was therefore a simple, single, or elementary 
body. From this, then, they presumed that in every five volumes of 
air there must be four volumes of nitrogen, which was almost as 
effectual as water in extinguishing combustion. So much then for 
this constituent of the air. They wanted now to learn something of 
the other constituent of the air, that part which disappeared when 
the phosphorus was burning. They must te fully aware that this 
other gas must be the active substance in combusticn; that the little 
part which had gone out was necessary to combustion. That gas 
was called oxygen, and pure air, although it contained such an im- 
mense amount of the preventive to combustion as 77 parts out of the 
100, was absolutely necessary to combustion. In oxygen gas itself, 
which in atmospheric air occupied a 23rd part of the 100, they might 
burn a piece of iron wire with the aid of phosphorus, and this showed 
its great activity as a combustible agent. The properties of this 
oxygen they would find were essentially different to those of the pure 
air from which it was separated. It was impossible to separate any 
other substance from the oxygen, and it was, as nitrogen, a simple 
body. This composition of nitrogen and oxygen was constant, and 
taken from any part of the globe the same relative amounts of each 
were to be found in the air, notwithstanding the great quantity of 
oxygen which was continually being taken up by combustion. 
Strictly speaking, there were other gases present in air—carbonic 
acid in a small quantity, about one part in every 2,000, and a watery 
vapour, besides other minor substances. The ways in which oxygen 
was restored to the air were numerous, but this he should notice 
before his lectures had concluded. Mr. Russell then terminated his 
first discourse, which was listened to with very marked attention and 
interest. The second lecture is announced for Monday next.— 
Although there may be nothing new in the above summary, yet the 
facts which it contains are brought out in so plain a style that its 


The reason why this was brought about 


publication will do good, if only to show how working men ought to | 
be talked to upon scientific subjects. Believing, however, that the | 


readers of Tur ENGINEER include a large number of the class of men 
of whom Mr. Russell’s audience was composed, it is our happiness 
greatly to add to that gentleman’s listeners. 

A lecture of a somewhat different character was delivered in Bir- 
mingham on the following (Tuesday) evening. ‘ Will the Comet 
strike the earth?” was, perhaps, the query, the present alleged 
doubtful (?) solution of which may in some measure account for 3,000 
persons assembling at the Town-hall, Birmingham, on that evening, 
when the Rev. J. B. Podmore, BA., “discoursed” upon “astro- 
nomy,” in behalf of the funds of a Working Man’s Educational Insti- 
tute, near to Birmingham. In relation to this comet, the lecturer 


What was taking place, said he, was a key to the whole | 
The phosphorus began to burn less brightly, and eventually | 


They would natu- | 


| ticularly as regards the district of South Yorkshire. 


It was lighter than com- | 
They would obs-rve that the | 
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read two letters that he had just received, the one from Lord 
Wrottesley, the president of the Royal Society, and the other from 
Mr. J. C. Adams, of Cambridge, the celebrated discoverer of the far 
distant planet, Neptune. The closing remarks of his lordship are 
characteristic of our talented neighbour. He says, “ You may assure 
all nervous old women that there is no chance of it setting their petti- 
coats on fire!” Mr. Adams's letter is dated “ Pembroke College, 
June 4,” and says, “You may assure the people of Birmingham that 
they need be under no apprehension of danger from the comet of 1856, 
Our expectation of the return of this comet at all depends on 
its identification with that of 1264 I consider it most probable 
that the two comets were the same, but this is not by any means cer- | 
tain, owing to the imperfections of the observations at those early | 
dates. If, however, the above were really appearances of the same | 
comet, we may expect its return within a year or two from the present 
time. We cannot speak more precisely, as the disturbances which 
the comet has undergone since its former appearances have been only 
roughly calculated, Itcan scarcely approach nearer to the earth than 


it did in 1556, when its distance was about seven millions of miles, a 
distance sufficiently great, 1 should think, to reassure the most timid, 
and the chances are very much against its coming so near. I am of 
opinion that even if it were possible that the comet should come in 
contact with the earth, its effects would be scarcely sensible to us, 
though the consequences to the comet itself would be far more serious. 


wire, covered three times with gutta-percha. This is “served” from 
end to end with spun yarn, and over this are “laid up” eighteen 
strands, of seven wires each, which form the exterior of the cable. 
There are in all 25,000 miles of strand, and 175,000 miles of wire, 
2.500 miles of wire having been worked up daily upon the average. 
The cable lies now at Messrs. Newalls’ “oe in four immense coils, 


I hear that some prophet has given out that there is to be a collision | each twenty-eight feet in diameter, and eight feet in height, ready for 
on the 13th of June, but this is a most unskilful prediction, as the | shipment on board the Niagara, American war steamer, to which the 
only times of the year when the earth is in the neighbourhood of the | coils will be conveyed by smaller vessels. The weight of the cable is 


comet's orbit, are about March 19th, and aged 21st.” 
Adams concludes his letter by “ hoping that ¥ 
ceed in calming the people's apprehensions on this subject.’ 

We understand that Messrs. Mapplebeck and Lowe, of Birmingham, 
are preparing a variety of new and improved agricultural implements 
for exhibition at the forthcoming meeting of the Royal Agricultural 
Society of England, which takes place this year at Salisbury, in the 
week commencing Monday, the 20th of July. 

The strike of colliers at the Glascote Colliery, Tamworth, noticed 
a fortnight since, has terminated. Those men who had not left the 
neighbourhood to get employment elsewhere have resumed work at 
the reduced prices proposed by Messrs. Gibbs and Canning. 

A new miner’s lamp has been produced by Mr. 8S. Nibbs, of Soho, 
Birmingham, whose productions in the lamp trade have hitherto been 
cfa class to warrant the expectation that the important article which 
he now announces will, at a test to which it is about to be submitted, 
prove itself as serviceable as it is reported to be. Mr. Nibbs states 


that his lamp will give a good light, that it is rendered doubly safe, | 


and that it will burn eight or twelve hours without requiring to be 
retrimmed. 

To the surprise of not a few it has been learnt that the article 
“ Lock ” in the twenty-third volume of the Exeyclopadia Britannica, 
issued within the last few days, is from the pen of Mr. E. B. Denison, 
Q.C., who therein shows himself as familiar with the mysteries of the 
lock-maker’s craft as he is with the casting of bells and the construc- 
tion of clocks. 

A full length marble statue of the late Mr. G. B. Thorneycroft, the 
well-known ironmaster of Wolverhampton, and the first mayor of 
that town, was uncovered yesterday (Thursday) evening. in the 
Wolverhampton cemetery. We have prepared a description, but must 
defer its publication till our next. 





METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(FROM OUR OWN CORRESPONDENT.) 
TurovGnovt the week business transactions in the iron trade have 
been steady and regular, and but little speculation has prevailed. 
The requirements of the trade for home consumption are more than an 
average, but the orders from the Continent are exceedingly large, so 
that there is every reasonable prospect that the trade will be main- 
tained in an active state throughout the greater part, if not the whole, 


' of the present year, and prices maintained with unusual firmness. In 


pig iron some speculative purchases have been made, but prices have 
declined and become jess firm, The shipments are again large, show- 
ing an increase of 2,146 tons over those of the corresponding period of 
last year. ‘The orders for plates have increased, whilst bars have been 
in more general demand in there counties. For rails and railwa 
ironwork there is a good inquiry, and prices are well maintained. 
There has been a fall of £5 per ton in tin, and £9 per ton in copper. 
Lead is firm, and prices maintained. 

A considerable improvement has taken place in the coal trade, par- 
For some time 
past the coalmasters of Yorkshire have given much attention to the 
facilities which the district afforded for the export of coal. The port 
of Grimsby was first made available, and now they have succeeded in 
effecting such arrangements with the railway companies as to bring 
the port of Liverpool within convenient access. ‘The export trade has 
already much benefited the neighbourhood of Wigan, Bolton, St. 
Helen's, and North Weles, and with that view they have already held 
meetings at Liverpool and Manchester, and have decided in future to 
hold their quarterly meetings at the latter place, it being considered 
the most central for the South Yorkshire coal proprietors and the 
Liverpool merchants. ‘The result is that South Yorkshire coal has 
already begun to be exported from Garston on the Mersey; and from 
the various trials that have been made it gives great satisfaction. 
The space taken up in vessels by some kinds of coal which are at 
present obtained frem North Wales and Lancashire is so large as to 
render them very objectionable for the use of steam packets, compared 
with the South Yorkshire steam coal, the heating properties of which 
are concentrated in much less space. The South Yorkshire coalowners 
have also in contemplation the exportation of the celebrated Silkstone 
and Flockton coals. The prospects of the South Yorkshire coalowners 
are at present very encouraging, not merely from the opening up 
of new markets, but from the fact that there are little or no stocks 
at present on hand—a circumstance very unusual at this season of 
the year. 

A very novel and interesting ceremony took place at Darlington, 
at one o’clock on Saturday last, under the beams of the fiercest sun 
we have had this year, in front of the station of the Stockton and 
Darlington lines, important and significant in itself as marking that 
period whence arose many of the most striking benefits to the human 
race. Edward Pease, the father of railways, now, we believe, in his 
92nd year, was applied to to lay the foundation store of a pedestal on 
which to place, under an awning for its protection, the original No. 1 
engine, which was the first machine of the kind that ever ran on a 
Parliamentary line, and with which, in September, 1825, the railroad 
from Shildon to Stockton was opened. The secretary of the company 
read a letter from Mr. Pease, desiring to be excused from accepting 
the proffired mark of regard and esteem on account of his very 
advanced age. We make the following extract from his letter:— 
“Sanguine, and 1 may say sure, as I was of the value of railways, 
when | first moved in their introduction with two or three able helpers 
and such an engineer as the celebrated George Stephenson (then first 


drawn from obscurity), their success and importance have far, | 


very far, exceeded the most favourable anticipations, contidently 
sanguine as these expectations were. And it is with inexpressible 
satisfaction 1 contemplate that so large a portion of the civilised 
world is now reaping inestimable benefit from this mode of transit. 
When I see the hundreds of poor Irish reapers so quickly and easily 
transferred from county to county, and our beloved Queen, with her 
most interesting group, with so much ease, rapidity, and comfort, 
conveyed from Windsor to Balmoral, the sight and reflection delight 
me.” Mr. Joseph Pease, Mr. Henry Pease, M.P., Mr. McNay, and 
Mr. Dixon, C.E., having addressed the assembly, the ceremony of 
laying the foundation-stone was completed, and the agents of the com- 
pany, to the number of about eighty, were entertained at a grand 
dinner. In proposing the toast of the evening, “ Continued prosperity 
to the Stockton and Darlington Railway Company, and the health of 
Edward Pease, the Father of Railways,” Mr. McNay stated that the 
following were the statistics of the railway passengers actually killed 
during the last seven years: There were killed in 1850, I in 6,000,000 
of passengers; 1851, 1 in 4,750,000; 1852, 1 in 8,750,000; 1855, 1 in 
2,750,000; 1854, 1 in 9,500,000; 1855, 1 in 11,750,000; 1856, 1 in 
16,000,000. 

We bave much satisfaction in stating that the contract entered into 
by Messrs. Newall of Liverpool, for the manufacture of one- balf of the 
cable for the Atlantic submarine telegraph was finished on Monday 
last at the works at Birkenhead, the time being nearly three weeks 
before the contract was due, a circumstance highly creditable to their 
energy and perseverance. They have performed their task with the 
most praiseworthy alacrity, the 1,250 miles of cable having been 
“spun” in 80 days. When their tender was accepted in December 
last, Messrs. Newall bad to create the machinery and all other appli- 
ances necessary for the manufacture of the cable, including 100 ma- 


r. Podmore may suc- | 








Mr | about a ton per mile, and Messrs. Newall have emploved 350 men in 


its manufacture. The wire has been manufactured at the works of 
Messrs. Richard Johnson, of Manchester, who have emulated Messrs. 
Newall in the speed and promptitude of their operations, 

On Wednesday Messrs. Newall gave a dinner at their works 
to their workmen and wives. The wire workers from Messrs. 
Johnson's factory at Manchester were present, and altogether the 
party numbered about 700. which also included the contractors and 
their friends. The chair was occupied by Mr. Gordon, the mansger 
of the works. Dancing also took place. 

A very encouraging statement was made during the proceedings of 
the dinner which is calculated to remove doubts as to the conductibility 
of the Atlantic telegraph cable. Mr. Reid, who is honoured with the 
title of “the veteran electrician,” and who has been employed in 
superintending the progress of the cable, stated that he had made an 
experiment with the wire that morning, which had been most satis— 
factory in its results. He exhibited a minute battery, the plates of 
which were scarcely a quarter of an inch square, and with which, he 
stated, he had succeeded in establishing a perfect telegraphic com- 


| munication along the whole length of the wire—namely 1,250 miles. 


Several engineers were present and much surprise was expressed at 
the important statement of Mr. Reid. Messrs. Newall have entered 
into another cable contract of large extent to construct and lay down 
1000 miles of wire between Cagliari and Malta and Corfa, being a 
portion of the Indian line. The trade of the week in the manufactur- 
ing districts has been quiet, and about an average business has been 
done. A great number of cotton manufactories in Lancashire are not 
working full time. 

A meeting of the Manchester Geological Society was held on Tues- 
day, when a new safety lamp was introduce, but it did not meet 
with general approval: an important discussion took place on the 
subject of ventilation in coal mines which we shall notice in our next. 


NOTES FROM THE EASTERN COUNTIES. 
(FROM OUR OWN CORRESPONDENT.) 
Mr. Boypet’s engine and endless railway for ploughing by direct 
traction has penetrated into Exsex. A tield of twenty-three acres, on 
the farm occupied by Mr. W. F. N. Woodham, at Wimbish Hall, 
was selected for the operations of the engine. ‘The first start was with 


| two double ploughs, but, in consequence of the difficulties presented by 


the soil, four single ploughs were afterwards attached, which did their 
work well, ploughing from six to nine inches deep and making a very 
straight furrow. The experiment was witnessed by a large party of 
the agriculturists of the district, and many gentlemen also came trom 
London to witness the trial. The question seems now to be narrowed 
to considerations of pounds, shillings, and pence That the machine 
can do its work seems to be tolerably well established. Will it pay to 
employ it? 

The annual report of Dr. Palmer, medical oflicer of the Lincolnshire 
County Lunatic Asylum, contains the following curious passage :— 
“It is worthy of remark that amongst the admissions no fewer than 
twenty-seven patients, or 39-7 per cent. of the whole number re- 
ceived, had either meditated or attempted suicide; and as this is 
known to be very common amongst opium smoking people, the 
inquiry suggests itself in how far the abuse of this drug—so prevalent 
in many parts of the country—is concerned, in both inducing insanity 
and adding this frightful feature to it. The habitual use of opium in 
this, as in other free countries, is traceable to its employment as a 
prophylactic against ague, which is known to have been endemic in 
the fens before a complete system of drainage and tillage had swept 
the miasmata from their surface. At that period those who lived and 
worked amid the quagmires, withholding their assent to the then 
common adage, ‘an ague in spring is physic for a king,’ and more 
reasonably concluding that there could be nothing salutary in a bodily 
affection which reduced their strength and exhausted their spirits, 
hailed, no doubt, as a great blessing the introduction of a drug which, 
by its stimulating properties, was found to rouse the system against 
the pestilential miasms, and by its restorative properties to fit them 
for prolonged exertion or scanty diet. Richly cultivated farms, 
intersected by a network of dykes, now occupy the sites of the stag- 
nant lakes and fermenting marshes, and ague, as an endemic, is 
banished from the county; but a worse form of disease, opium 
cachexy, has apparently taken its place—a disease worse, because ot 
its deep degenerating influences on mind and body (affecting not onl 
individuals but their posterity), and worse, because of the great diffiy 
culty in removing its cause, viz., that of breaking through the habi- 
of using this poison,” t 

A church is about to be erected at Doncaster for the spiritual 
instruction of the servants of the Great Northern Railway Company. 
The cost of the edifice is estimated at £4,000, and this sum, in addition 
to the endowment for a clergyman, has been provided by private 
subscription, through the agency of Mr, Denison, the chairman of the 
company. ‘The church, which is to be dedicated to St. James, is to be 
erected trom the designs of Mr. Gilbert Scott, who is also the architect 
of the new parish church at Doncaster. It is to be erected in the west 
part of the town. 

A dispute, involving a very large sum, has been for some time 
pending between Messrs. M. Samuelson and Co., steam ship-builders, 
of Hull, and the Harburg Steam Navigation Company. The matter 
was referred to arbitration, and the award of the arbitrator has just 
been given. It is in favour of Messrs, Samuelson, and the costs on 
both sides are to be paid by the Company. 

Some interesting proceedings took place at Great Grimsby last 
week, the occasion being an entertainment given by the Earl of Yar- 
borough, Lord High Steward of the borough. Lerd Worsley, M.P., 
presided in the absence of his father, who, acting on the recommenda- 
tion of his medical advisers, has decided to remain quiet for a short 
time. Great Grimsby is very much indebted to Lord Yarborough, as 
it was, to a great extent, through his Lordship's instrumentality that 
the fine docks now possessed by the port were constructed. The 
noble lord was also one of the principal promoters of the Manchester, 
Sheffield, and Lincolnshire Railway. In the course of the after-dinner 
procecdings, Mr. H. M. Leppington, in proposing the directors of the 
line, observed that Grimsby had long been known to possess local 
advantages, but to lack enterprise. At one time, it had been a port 
of considerable importance, and had sent out thirteen ships of war, 
but, relatively considered, before the formation of the railway and 
docks, it had failed to uphold its former position. By the aid of 
science, it would now be again made a great port, although such a 
result was not to be obtained by any sudden impulse, but by steady, 
systematic, and determined perseverance. It had been once said that 
if a person got to Grimsby be could not get out of it again, but this 
was not the case now. The noble undertaking of the Manchester, 
Sheflield, ard Lincolnshire Railway had been brought to a successful 
issue, and the skill of the engineer had triumphed over the proud 
waves of the Humver. Mr. Hutton responded to the toast, and 
observed that in regard to the heavy responsibilities incurred by the 
Company in developing the trade of the port, Lord Yarborough, the 
chairman, had been first and foremost. The improving position of 
the Company was noticed by other speakers. 

Another Lincolnshire entertainment—that given by Mr. Clayton, 
Mayor of Lincoln, to the visitors at the great architectural meeting 
held in that town—is also deserving of some notice. Mr. Clayton, it 
will be remembered, is one of the firm of Clayton and Shuttleworth, 
so well known for their portable agricultural engines. Mr. Clayton 





chines for manufacturing the spun ay with which the gutta-percha, 
which forms the core, is covered. The processof spinning ¢ d 


on the 18th February, and was pursued without interruption until 
Monday last, the 8th June. The cable consists of a strand of copper 





was h d on the by the presence of the Bishop of Lincoln, 
Sir M. Cholmeley, M.P., Sir Charles Anderson, and a large number 
of the élite of the district, A very kind and cordial feeling was mani- 
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fested by the company towards their worthy host and his partner 
Mr. Shuttleworth, who, in returning thanks for the toast of the “ town 
and trade of Lincoln,” stated that the invitation to be present on the 
occasion had only reached him in Vienna about four days previously. 
Adverting to the church accommodation of the town, the Bishop of 
Lincoln expressed his regret that if, on a Sunday morning, all the 
men in the employment of the firm were to have it put in their minds 
to attend divine service, there would not be sufficient room for them. 

The Grantham and Sleaford Railway will be opened to-morrow 
(Saturday). The district through which the line passes (says the 
Stamford Mercury) is an interesting one. On the right of the junc- 
tion with the Great Northern is seea Syston Hall, the seat ot Sir 
John Thorold, Bart., and an extensive prospect extending from the 
vale of Belvoir northward, to the left. Leaving the pleasantly situated 
village of Honington to the right, the passenger is brought close to 
Sudbrook Hall. At the end of the Ancaster cutting is the station— 
the village, formerly a Roman fortification on the Ermine-street 
Roman road, being a little to the right. Thence the line passes by 
the Wilsford stone quarries, where a beautiful white and durable 
freestone is found, commonly called Ancaster stone, cons dered to be 
among the finest for building purposes in the kingdom, and of which 
many of the magnificent structures in Lincolnshire are built. The 
village of Wilsford, with its fine Gothic church and hall, situated on 
the banks of a rivulet, is seen to the right; and after passing a few 
iniles through a good open country, the line approaches the south- 
west side of the town of Sleaford, close to the moat and remains of 
the old castle, built by Alexander, Bishop of Lincoln, more than 300 
years ago. Mr. G. R. Stephenson, C.E., has been engineer to the 
company, of which Mr. Herbert Ingram. M.P. for Boston, is chair- 
man; Mr. Harrison has been resident engineer, and Messrs. Smith 
and Knight contractors. Various festivities are to take place to 
celebrate the opening of the line. 

The Norwich and Spalding Railway Company have abandoned for 
the present session of Parliament their bill for carrying the railway 
over Sutton bridge. The company bave, it is stated, come to this 
determination in consequence of the adverse report made to Parliament 
on the subject by the Lords of the Admiralty. 

The discussion continues with regard to the relative merits of the 
flail and steam threshing machine. The subject has been several 
times noticed in Tuk ENGINE and as information is generally 
obtained from a collision of opinion, it may be desirable to give the 
substance of the more recent letters on the question. It will be 
remembered that a Yorkshire farmer pat down the quantity of work 
obtainable from an efficient threshing machine at eighty quarters in 
one day. An incredulous agriculturist from South Wilts says :—* This 
may be the case but it certainly is an extraordinary good day’s work, 
and decidedly cheaper than frail. Indeed to go on at that rate a man 
should grow at the least 300 acres of barley. Faney eighty quarters 
in one day ? Why the majority of farmers do not produce 100 quarters of 
barley yearly. Take all England through eighty quarters a day is going 
by steam with a vengeance—a charge I am afraid many of us as agri- 
culturists are open to—for really if a man has fifteen or twenty acres 
of barley in all he must hire a steamer; and I would simply ask my 
brother farmers, do they effect any saving of manual labour by so 
much steam work! I doubt it, the same hands being generally kept 
on. Then the straw and eavings shall be infinitely better threshed 
by hand every day. It is said that Mr. Baker charges too much 
(eighteen shillings) for fetching the steamer. I do not think so, unless 
it is in the same parish, for six or seven horses for half a day besides 
the driver soon tell up to that sum, and it generally has to be fetched 
from the next village, say three or four miles. The country I live in 
is a very large barley growing district, and when I see the majority 
of my friends using the flail in preference to the steamer, although 
possessing one in most instances myselt as well, I cannot but agree 
with Mr, Baker in a great degree. I would ask, can any of the agri- 
culturists of the present ‘ express train’ school compare balance 
sheets satistactorily with many of their older established brethren ? 
Mr. Mechi thought he could, but we all remember what his balance 
sheet was, although [ am willing to give him great credit.” The 
writer proceeds to urge that the Yorkshire farmer never could have 
attended a West of England pitched market where the corn is all 
brought in bulk, and sold from the sack. “Had he done so,” he 
observes, “ he would have known the objection, many of the mal(sters 
and brewers have to steam threshed barley, that threshed by hand 
generally making one shilling a quarter more. 1 am not surprised at 
the merchants making no complaint as it is the practical man who 
malts and brews the article who has the reason to complain.” The 
Yorkshire man replies, and referring to the quay as to the saving of 
manual labour by the application of steam power on farm premises 
says:—*When we may (if we choose) have ocular demonstration 
daily, and facts brought forward that clearly prove nearly a saving of 
100 per cent,, what more can a sane man want to convince him? One 
great point of the dispute appears to be that cattle do se much better 
on flail-threshed than on machine-threshed straw. Why? Simply 
becau-e in the majority of cases, where you will find one corn in the 
ear from a good machine twenty are to be found after the flail. No 
wonder that pigs and oxen do well, but it is a very expensive method 
of keeping stock at the present remunerative price of good barley. 
As the county of Wiltshire is a very large barley-growing district, 
surely the farmers generally may manage to thresh half-a-day of 
barley (when they only average about thirty-five quarters per diem), 
and the other half of wheat or oats, as the case may be ; only contrive 
your day’s work in harvest, and then you wi!l have no occasion to 
move the machine, which, if that had to be done in a short winter's 
day, would certainly retard the work very materially. I have had 
an opportunity of seeing corn sold from the sack, and heard barley 
complained of that has been threshed by machinery. But what was 
the reason? Because the drum had to be so near the concave to get 
all the corn out of the ear, that it was more like grinding it out 
than threshing—the consequence of defective management by not 
keeping the machine in proper working condition. As to flail- 
threshed barley being worth more by 1s. per quarter than machine- 
threshed, it is proved to be a fallacy when all things are conducted 
on a right principle. Messrs. Wedlake and Denby, ef Essex, engi- 
neers and machinists, offer to thresh bariey by steam-power so that 
the difference from fliil-threshed cannot be detected; consequently 
they are open to challenge if any of our slow coaches have pluck 
enough to test their skill against them with a swivel. With one 
query I will conclude: How is it that merchants make no complaint 
of barley if the maltsters give them is. per quarter less for the steam 
than flail-threshed barley —for I presume most of the malting qualities 
find their way to the maltsters in the long rua? ~ 

Toe Great Yarmouth Britannia Pier Bul has passed the House of 
Commons. 

The work has produced the usual number of railway accidents in 
the Eastern district. Mr. James Brookbank, a pianoforte-maker, has 
lost his life on the Fastern Counties line by getting out of a train in 
motion. William Holland, a workman, has been «illed at the Great 
Northern Works at New England, an engine knocking him down and 
dragging him about twenty vards, fracturing the skull, both thighs, 
and the right arm. Some minor casualties have also occurred. 














Raiwway Trarvic Rerurns.—London and Blackwall Railway, for 
the week ending June 7, £1,872 18s, 1d.; corresponding week last 
rear, £1,613 17s. 9d. London, Tilbury, and Southend Extension 

ailway, May 31, £1,638; corresponding week last year, £1,366. 
Newcastle-upon-Tyne and Carlisle Railway, May 30, £3,634 16s. 11d. ; 
corresponding week last year, £3,5. . Lt. Oxford, Worcester, 
and Wolverhampton Railway, June 7, £5 025 1s. 4d.; corresponding 
week last year, £3,429 12s. Gd. Blythe ant Tyne Railway, June 
7, £1,349 3s.; corresponding week last year, £1,181 6s. 11d. 
Manchester, Sheffield, and  Lincolushire Railway, June 10, 
£14,501 Gs. 9d. ; corresponding week last yeaa, £9,438 Ids. 8d. 
East Lancashire Railway, June 7, £9,072 13s, 7d.; corresponding 
week last year, £6,574 16s. 1d. Midland Railway, June 7, 
£34,029 10s 2d.; corresponding week last year, £28,649 9s. 6d. 
Lancashire and Yorkshire Railway, June 2, 2,166 15s. 8d.; corre- 
sponding week last year, £22,512 10s. 5d. East Anglian Railways, 
May 81, £1,114 4s, 8d.; corresponding week last year, £896 L1s, 4d. 




















PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 


























sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
«sa, Dis as, a, Di. 
English Bar and Bol "S| TRON, Swedish, Ind = 
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Raics are dull of sale. 

Scotca Pic lnon has receded during the past week from 82s. 6d. to 77s. 6d. 
per ton, cash, at which the market closes, for mixed numbers, viz., hs 
No. 1 and 2-5ths No, 3, good merchantable brands, f.o.b. in Glasgow. The 
shipments for the week ending the 9th instant were 13,000 tons, against 
9,100 tons the corresponding date last year. The stock on warrants is 
about 53,000 tons. 

Spe.ren is less in demand at £30 5s. per ton, buyers, and £30 10s., sellers. 

Coprek—Since the reduction of ld. per lb. on the 4th instant, ha ightly 
improved in demand, although it is the general impression that another 
reduction must shortly take place. 

Leap is in good demand. 

Tis is dull of sale. 

Tin PLates in moderate reque 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 12th June, 1857. 











TIMBER. 














1856. | 1857. 1856. | 1857. 
perlod- 45.28) £2 8 2 8. perlood—4 5 #@ 8.| £ 8. 2 
Teak ian «11 0 13 0} 0 O 0 O || Yel. pine per reduced C. 
Quebec, red pine... 4 0 410) 0 0 0 0)! Canada, Ist quality..17 0 18 10 11710 20 0 
yellow pine 4 0 42 5 SU 4 0 tnd do... 11 10 1s 6/12 O13 
St. John’s, N.B, ye. 5 10 610!) 5 0 6 O|| Archangel yeliow..16 0 0 0! 0 0 0 06 
Quebec, 07 0 7 © 7 W)) St. Petersourg, yel..13 © 14 ¢ 00 08 4 
> 5 v 6 O O O | Finland. 00 0000 
, 060, 6107 0 16 0 1519 6 
Dantzic, oak . ae 708 0 li 0 2015 0 
. “0 40' 0000 lllvi io 012 0 
Memel, fi 410/35 410 23 0,21 035 vu 
Riga ..... >? 06 0000 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 


yyy y = 
AT THE PORT OF LONDON, 

Imrorts, June 2.—68 packages copper, by Sewels and Co., from Norway ; 
700 vars iron, by Boyle and Co., from Sweden ; 2,920 ditto, by S.:tow and Co., 
from Cronstadt ; 2,450 pigs lead, by French and Co., from Spain; 100 casks 
blacklead, by F. M. Porhorny, from Hamburgh ; 6,780 cakes crude speiter, by 
Prehn and Co., irom ditto; 842 ditto, by L. Lemanshy, from ditto ; 3,903 
ditto, by Sillem Son and Co., from Prussia ; 3,081 ditto, by J. A. Hery, from 
Prussia; 54 ks zinc, by Farwig and Co., from Prussia ; 31 02, silver plate 
by J. stwich, from } J 


June 3.—3 casks nickel 
crude spelter, by Silleom Son and 
Jones and Sons, from New York. 

June 4.—10 casks 78 cases copper, by J. Harris, from Holland; 100 tons old 
iron, by A, Waring, from Cronstadt; 107 barrels blacklead, by ray and Co.,, 
from Prussia; 6 casks ditto, by Bicker and Co,, from Holland; 30 casks 
mauganese ore, by Nichol and Co,, from dittb, 

June 5,—4 casks oid copper, by the London Dock Company, from France ; 
12 cases 6 casks old ditto, by Spence and Co., from Sydney ; bux ditto, by 
G, Manse, from St. Lucia; 6 cases old metal, by G. C, Strutton, from 
Dominica; 55 tons copper ore, by Ogilby and Co., trom Sydney ; 132 bags do, 
by Redfern and Co., trom ditio; 2 3 ditto, by Morrison and Co,, from 
Adelaide ; 48 casks djtto, by Barnett and Co., from Port Phillip; 790 cakes 
spelter, by Pelly, Boyle, and Co., from Prussia; 705 cakes crude ditto, by 
Piank and Co., trom ditto; 40 casks rolled zine, by J. Harris, from Prussia : 
24 ditto, by Frith, Sands, and Cv., from ditto; 22 cakes ditto, by E. Higgin 
and Co., trom ditto, ; ie 
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ore, by E. Eccius, from Harburgh; 1,503 casks 
0., from Prussia ; 100 bundles steel, by 
































June 6.—4 casks old copper, by London Dock Company, from Adelaide ; 
973 bricks ditio, by ditto, from ditto; 48 packages pig iron, by Lightly and 
Co., from Belgium ; 700 bars ditto, by Pelly and Co., from Sweden; 60 barrels 


blacklead, by Scott and Co., from Colombo; 1,499 casks quicksilver, by Gibbs 
and Sons, from New York ; 790 plates spelter, by Pelly, Boyle, and Co., from 
Prussia, 

June 8,—4 casks old copper, by Tindal and Co., from Adela ; 18 
ditto, by M. Joseph, from Sydney; 1,420 bars iron, by Hoare and Co., f 
Sweden; 50 casks blacklead, by E horst and Co., from Hamburgh; 51 
ditto, by M. Pohorny, from ditto ; 372 tons copper ore, by Ogilby and Co., 
trom Sydney; and 323 ditto, by ditto, from Melbourne ; 1,683 tons ditto, by 
London Dock Company, fr Sydney; 885 cakes spelter, by J. A Detinold, 
from Hamburgh; 9 casks 77 sheets zine, by J. Harris, from Belgium. 
















Exports, June 3.—5 tons iron, by W. H. Mitchell, to Algoa Bay; 700 oz. 
geld bullion, by Raphael and Sons, to Boulogne ; $00 oz. silver and 220 oz. 
gold coin, by Samuel and Co., to ditto; 450 1b. quicksilver, by French and 
Co., to Madras ; 82 02. 
piate, by R. Solomon, to Port 
Sydney. 

June 4.—12,000 oz. gold bullion, by Raphael and Sons, to Boulogne; 301 
cases tin, by Cheeswright and Co,, to New York ; 6 cases iron, by E. Mouty, 
to Melbourne. 

June 5,—7 cases quicksilver, by J. B. V. Gansewinkel, to Boulogne; 1 case 
platina ore, by F. M. Porhorny, to Hamburgh ; 121 tons copper, by Enthoven 
and Sons, to Stettin ; 123 oz. silver plate, by W. T. Stanbringe, to the Brazils, 
47 oz. ditto, by R. Escombe, to Syra. 

June 6. 800 02. gold bars, by Raphael and Sons, to Boulogne ; 18 tons iron, 
by D. Samuda, to Gibraltar ; 20 tons iron, by Douglas and Co., to Singapore ; 
5} tons tin, by T. and W. Bolitho, to Trieste ; 400 cases iron machinery, by 
R. Phillipa, to Odessa. 

June 8.—1,200 02, gold bullion, by Raphael and Sons, to Boulogne ; £3,000 
worth gold coin, by Levin and Co., to Hamburgh; 300 lb. quicksilver, by 
Pearse and Co., to Montreal ; 13 tons tin, by Phillips, Graves, and Co., to 
Rotterdam. 

June 9.—14,000 oz. gold bullion, by Raphael and Sons, to Boulogne ; 500 oz. 
gold coin, by Phillips, Graves, and Co., to Hamburgh ; 500 oz. gold coin, by 
H. Grey, to ditto; £3,000 worth ditto, by Levin and Co., to ditto ; 500 oz. 
gold coin, by J. Hunt, to ditto; 1,000 oz. ditto, by Raphael and Sons, to do. ; 
17,000 oz. ditto, by L. Cohen, to ditto ; 3 tons steel, by D. Samuda, to Moga- 
dore ; 10 cass regulus antimony, by J. J. Johnson, to Odessa; 300 oz. gold 
coin, by H. Grey, to Ostend; 209 oz, silver plate, by E. Rowell, to Port 
Beaufort ; 161 oz. silver plate, by J. Thredder, to Shang 





silver plate, by F. Gregory, to Algoa Bay; 6 02. gold 
Phillip; 614 oz. silver ditto, by D. Cater, to 





























HvLiL.—Suips’ Imports. 

June 6.—6,033 bars iron, by Donner, Steweni, and Co., from Gefle ; 5,281 
bars ditto, by ditto, from Gothenburg. 

June 9.—35 cases 6 casks o!d copper, by Veltman and Co., from Bremen ; 
1,786 bars iron, by Pearson, Coleman, aud Co., from Cronstadt ; 3,981 bars 
ditto, by Donner, Steweni, and Co., from Stockholm ; 12,224 bars iron, by T. 
Wilson Sons and Co., from Gothenburg; 900 bars ditto, by R. Garbutt and 
Son, from Wyburgh ; 1,433 plates 22 half plates spelter, by Brownlow and Co. 
from Hamburgh ; 184 bars iron, by Burstall and Lamplough, from Wyburgh. 

June 10.—851 plates spelter, by Lofthouse, Glover, and Co., from Hamburgh. 





Exports or Brivis! MANUFACTURES AND PRopucE FROM LIVERPOOL IN 
THE WEEK ENDING 11TH JuNE,—CANADA PLATES, boxes.—New York 200, 
Montreal 500, Quebec 700 


Cuarxs and ANCHORS.—Bombay 5jc., Calcutta 36 tons, Havana 29 tons 
St. Thomas 21c., Baltimore 4 tons, New York 39} tons, Montreal 2 tons 7¢ E 
Prince Edward Island 39 tons 8 ,c., Quebec 27} tons, St, John 121} tons, Val. 
Sone 28} tons, Genoa 4 tons 12c., Lisbon 3 tons 3c., Malta 6 tons, Uporto 

tons. 

CoaLs, tons.—Belfast (Australia) 110, Aden 1,102, Galle 576, Demerara 97 
hhds., Boston 50, New York 536, Providence 150, Quebec 525, St. John 78 
Bahia 79, Buenos Ayres 85, Monte Video 380, Marauham 600, Pernambuco 
100, Para 44, Rio Janeiro 216, Alexandria esk., Lisbon 30, Malta 50, Arklow 
70, Belfast 70, Courtown 165, Dublin 105, Limerick 125, Newry 85, Waterford 
200, Westport 150, 

Coprek.—Melbourne 2 es 
65 es., New York 48 es. 4 es 





y 38 bxs. 142 es. 52 tons 4c., Baltimore 
° iphia 20 cs., Montreal 2 es., Pernam- 
buco 14 es., Rio Janeiro 2 tons, Alexandretta 4 ¢ Barceiona 9 es., Beyrout 
28 tubs 12 Constantinople 3 tubs 4 bxs., Genoa 12 es., Havre 20 tons, 
Lisbon 13 ¢s., Messina 4 es., Oporto 4 es., Rotterdam 40 tous, Tripoli 4 tubs 
4 cases, Quebec 2 

Copper, ik. 

HARDWARE, pa s.—Africa 15, Cape Good Hope 1, Advlaide 5, Geelong 
17, Melbourne 771, Sydney 2, Manilla 28, Singapore 44, Batavia 20 Bombay 
G, Calcutta 14, Ceylon 11, Demerara 81, Havana, 208, Jamaica 5, Port-au- 
ice 1. Santa Martha 31, Vera Cruz 66 
Orleans 36, New York 214, Philadelphia 2, Halifax 11, Montreal 137, New- 
foundiand 62, Prince Edward Island 96, Quebec 146, St. John 4!0, Bahia 102, 
Buenos Ayres 267, Lima 20, Monte Video 50, Rio Grande 337, Rio Janeiro 
128, Valparaiso 332, Alexandretta 2, Alexandria 6, Beirout 1, Barcelona 18, 

fu 4, Genoa 35, Gibraltar Galatz 8, Leghorn 21, Lisbon 34, Malta 2, 
Malaga 1, Messina 14, Naples 3, Oporto 16, Palermo 13, San Sebastian 18 
Santander 45, Valencia 1, Venice i, ; 

Inox, Bax anv Bort, tons.—Africa }, Geelong 7}, 

' Melbonrne 55}. Bombay 424}, Batavia 144, Calcutta 83}, Manilia 81, Antigua 
44, Demerara 33, Havana 188}, Matanzas 34, Tampico 10, Vera Cruz 123 
| Baltimore 11}, Boston 371}, Charleston 105 3, New York 701, Providence 237, 
Philadeiphia 77, Montreal 1503, Newfoundland 14, Prince Edward Island 17}, 
John 50}, Quebee 984, Bahia 26, Limal, Monte Video 61, Pernambuco 
544, Rio Grande 8}, Rio Janeiro 55, San Fraucisce 25}, Valparaiso 48, Alex- 
andria 673, Beirout 18}, Barcelona 2}, Genoa 434, Lisbon 734, Hamburg 21}, 
Marseilles 29, Malta 14}, Naples 103, Trieste 113, Narva 30, Rouen 7, Rot- 
terdam 26}, Stettin 1. 

Iron CastinGs, tons.—Geelang 2 tons 1 ¢., Melbourne 1}, Singapore 2 
Demerara 2, Havana 30, Cuidad Bolivar 9, Buenos Ayres 113, Bahia 9 ¢ Rio 
Grande 5 tons 13 y i 5} tons. e . . 

Ixon, Hoop, tons.—Atrica 17, Belfast 2, Melbourne 4, Antigua 2}, Deme- 
rara 18, Surinam 3c., Bahia 143, Buenos Ayres 43, Boston 16, “Charieston 53, 
New Orleans 134, New York 149, Provide 5, Montreal 22}, N wfoundland 
5, Quebec 21, St. John 1, Bahia 124, B: } 


3 4 Corunna 5, Genoa 703, 
Havre 20, Lisbon 14}, Messina 15, Naples 1, Nantes 22, Santander 3, Teneriffe 
4, Valencia 8 . 
Iron, Pie, tons.—Melbourne 
100, Bilboa 70, Lisbon 16 
Iron, Piates, tons.— Melbourne 21, Havana 113, New York 29 
20, Bahia 4, Buenos Ayres 14}, / 
jenoa 21), Havre 63, Marseilles 
| a Rattway, tons.—Cl 
ron, Rop, tous.—Bombay 54, Singapore 25, Philade a 201. Bahia 191 
Rio Janeiro 53, Ancona 15, Beyrout 3, Lisbon “8 a = a 124, 
* ’ ) “a i, Naples 20, Rouen 14, 
Iron, SHEET, tons.— Melbourne 1}, Bombay $1, Calcutta 6}, Montreal 51, 
' 






































5, Belfast (Australia) 283 
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New York 240, Philadelphia 70, Montreal 
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Halifax 2, Baltimore 32}, Boston 23, Charleston 12, New York 14 New 
Orleans 4, Philadelphia 24, Vera Cruz 33, Bahia 23, Buenos Ayres 18}, Bey. 
rout 5}, Lisbon 24, Palermo 2}, Teneriffe 1, Havre 33. r _ ‘ 


EAD. — Melbourne 46} tons, Lisbon 1 ton 124c. 


LeaD, Suot.—Calcutta 100 kegs, Buenos Ayres 50 kegs, Para 10 kegs, Rio 
Grande 20 ’ : J sis 
MACHINERY —Meibourne £480, Bombay £190, Calcutta £130, Manilla £150, 
ara £1,230, New York £124. Portland £629, Montreal £25 Alexandria 
, » Barcelona £120, Genoa £571, Havre £243 23 tons, Lisbon £5,190, 
Naples £58, Oporto £830, Venice £75.) 

: STEEL.—Cape Good Hope 2 tons, Geelong 1 ton 3c., Melbourne 11 tons 19¢., 
Calcutta 11} tons, Montreal 31 tons 7c., Quebee 1 ton 8$c¢, New Orleans g 
; tons, New York 86} tons, Rio Janeiro 13}c., San Francisco 71 tons, Naples 2 

tons 4e., Venice 1 ton lje, 

Try, Brock anv Bar.—Charleston 2 bris., Buenos Ayres 2 bris., Beyrout 





















| 2 bris., Lisbon 1 bx., Leghorn 2 bris., Venice 2 tons. 

a Try, PLATES boxes.— Melbourne 297, Sydney 50, Caleutta 250, Singapore 

| 50 Havana 200, Boston 634, Baltimore 822, w York 7,344, New Orleans 
elphia 985, Montreal 105, Quebec 0, St. John 50, Bahia 290, 





250, Alexandria 180, Barcelona 85, Constantinop! 150, Galatz 
200, Genoa 520, Lisbon 8, Leghorn 105, Messina 14, Palermo 5, Trieste 204, 


New Aprcication oF MANGANESE.—M. Brunner has communicated 
to the French Academy of Science the results of some e riments he 
has made relative to the reduction of the ores of mangavese to the 
state of metal. Interest in the subject is increased by the recent 
discovery of the new metal, aluminium, the combination of which with 
other metals having given these matters quite a new character, and 
manganese may hereafter coutribute to increase the circle of these 
new metals. The process and result are thus described: —“ The reduc- 
tion of the ores of manganese to metal is effected exactly in the same 
manner as aluminium, Half fill an earthen crucible with alternate 
layers of fluor-spar, soda, and ore of manganese, in thin lavers of from 
one-tenth to two-tenths of an inch, by taking two porti ins of fluor- 
spar to one portion of soda, then press down the mixture with a pestle, 
| 80 as to leave as little interstices as possible; cover it with a layer of 
| 








dry common salt, about half the quantity of the mixture, and 

cover the whole with a laver of fluo “spar, broken in pieces 

the size of a pea. ‘This last substance serves to prevent the mixture 
| from being forced out of theerucible by the rather violent etlect of the 
reaction. The crucible, thus charged and furnished with its cover, is 
placed in a blast or reverberatory furnace. The heat at first must be 
very low, gradually increasing to a bright red heat. Long before the 
incandescence of the crucible the reduction takes place. A hissing 
noise proceeding from the centre of the mass, and a yellow flame 
issuing from the crucible, indicates a favourable proceeding. This 
done, keep the fire up until it becomes red hot. A quarter of an hour 
will accomplish the reduction. The apparatus is allowed to cool, by 
closing up all openings in the furnace. To obtain the produce, break 
the crucible, and the metal will be found reduced in the shape of a 
single button at the bottom of the crucible. The quantity of metal 
is not obtained by the first fire, as shown by theory. Tue analysis of 
fluorine has for its composition the furmula Mn Fl, from which (taking 
the figures of Regnault) 100 portions of sodium ought to dissolve 
203°5 portions of fluorine to form 183°5 portions of fluoride of sodium 
and furnish 120 parts of manganese. With a little more than the 
halfot these proportions the operation ought to be satisfied. It some- 
times occurs that the metal is rot quite melted: in that case the 
contents of the crucible must be pounded in a steel mortar into small 
pieces, and then undergo a second fusion, by covering it with 
dry common salt, or dry potassa, mixed with a tenth of 
| nitrate of potash. Then, by the same process, the several 
small particles are united into one button. Experievce teaches 
that borax must not be used as a flux in the process, the 
metal evidently becoming impaired by its use. Manganese 
thus prepared possesses qualities essentially opposite to those 
commonly attributed to it. Its colour is that of cast-iron: it is 
brittle, and in no way resists the action of the hammer. or other 
mechanical forces. It is very hard and proof against a steel file. 
| destroying, on the contrary, the hardest steel instrument. It is 
| capable of taking the most perfect polish. It does not change when 

exposed to a temperature more than usually damp. It has been pre- 
| served in polished samples during two months in the atmosphere of a 
| laboratory, surcharged at all times with various damp vapours, with- 
| out the polish having in any way suffered by it. Heated on a sheet 
| of platina, it assumes very nearly the same hues as steel before at- 
| taining a brown colour, by being covered with a layer of oxide, The 
specific gravity varies in different samples between 7 138 and 7-206. 
It is not attracted by the magnet either when in a state of powder or 
metal. Acids affect it considerably. In concentrated sulphuric acid it 
gives, when cool, but a feeble issue of gas, which seems to be hydrogen 
proceeding from the water contained in the acid. Heated with the same 
acid, it produces sulphuric acid and dissolves. Weak sulphuric acid 
| easily dissolves it at ordinary temperatures. Nitric acid dissolves it 
| rapidly. The same with hydrochloric acid, even when very much 
| diluted with water; the same with acetic acid. Undoubtedly manganese 

thus prepared will be applied to useful purposes. The hardness of the 
metal renders it suitable for mechanical purposes. An anzular piece 
of the metal may advantageously be used in lieu of a diamond to cut 
| glass, and even _to work steel and other metals. Skill and 
| industry will decide many uses to which this now valuable metal 
| may be used in the arts and sciences.— Vining Journal. 
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GEORGE STEPHENSON.* 


Ir we pass under review all the most important discove- 
ries and inventions which have marked the path of human 
progress, there is not one which, in the magnitude of its 
ultimate consequences, can be compared with that which 


first enabled man to put in harness the physical forces of 


the inorganic world. d 
The world is old, far older than the popular conception 
has ever admitted it to be, and the future that lies before it 
is even more difficult to grasp. But while intelligent beings 
exist on the earth, the era which marked the first applica- 
tion to the purposes of human industry of the fund of 
latent power stored up in the coal formations, will never 


cease to be regarded as the more interesting and the most | 
The plough, the loom, the potters’ wheel, the | 


important. 
discovery of the art of printing, were each of them preg- 
nant with mighty consequences to the human family, and 
at the time when they were first made known, were justly 
regarded as marking special epochs in the history of civili- 
sation; but what is the value of each or all of these con- 
trivances compared with that which supplied the means of 
putting them in action without the aid of human muscles 
and sinews ? 

Until it was discovered that coal, through the agency of 
the steam-engine, could be made to evolve the same prin- 
ciple of active power as that which is derived from the mus- 
cular system of men and animals, all human efforts were 
restricted to what could be accomplished by the labour of 
their own hands. 
by the sweat of his brow still clung tohim. The pyramids 
of Egypt, the cities of ancient Babylon and Nineveh were 
all raised by human labour alone ; or at most assisted by 
the brute strength of the horse, the camel, the elephant, and 
the ox. We now construct works, in comparison with 
which these labours of the old world sinkinto insignificance, 
while our only task is to stand by and direct the ma- 
chinery by which they are effected. 

This magnificent result, although it has been slowly and 
painfully working itself out, like the upheaving of a con- 
tinent, for the last three centuries, and would inevitably 
have come to pass, even if Worcester and Savary, New- 
coman, Watt, and Stephenson had never been born. These 
men but indicated the crest of the wave which bore them 
on its surface. Before the steam engine could be invented 
and applied to the various purposes of human industry, a 
long and toilsome apprenticeship had to be served to all the 
subsidiary arts and sciences upon which its construction 
depends. The science of chemistry had to be elaborated 
to the pitch which enabled the phenomena of combustion 
and evaporation to be understood and their principles ap- 
plied. ‘The science of mechanical construction had also to 
be advanced to that degree of perfection which admitted of 
the refined structural adaptations required in the conversion 
of heat into mechanical foree. 

But although we hold that the steam engine of the 
present day would have been almost exactly what it is 
had such men as Watt and Stephenson never existed, this 
belief in no way detracts from the admiration with which 
we regard the chosen instruments by which, under the in- 
fluence and guidance of a higher power, the sphere of 
human enjoyments has been so wonderously enlarged. 

These men both sprung from the heart of the English 
people. Both embodied in themsclves the prevailing tastes 
and opinions of the mass of the population. Neither was 
so far conspicuous in intellectual acquirements as to be in 
advance of the times in which they lived. They moved 
with the progressive intelligence of their day—in advance 
of it, but no further than was necessary to lead their fellow 
labourers in the same field of industrial enterprise. They 
were never, | 
sight of the mass which composed the world of work-a-day 
practical men. 

The career of George Stephenson, from his birthin the 


colliery village of Wylam, as the son of a poor fireman; to 
his retirement at Tapton in Derbyshire, a man of. wealth 
and of world-wide reputation as an engincer, shows he was 
The men of 


ever the mau of the time and of the people. 
the northern part of England have ever been noted as a 
hardy, robust race, exhibiting undeniable traces of the 
Swedish ancestry, from which the greater portion of the 
population was originally derived. From his mother and 
father he inherited nothing beyond a sound and. healthy 
constitution, and those habits of industry, frugality, and 
persevering integrity which he turned to such practical 
account in his long and useful career. 

He was born, 
June, 1788, in an apartment which was then and is now an 
ordinary labourer’s dwelling—its walls unplastered, its 
floor clay, and the bare rafters are exposed overhead. 

Of his parentage we are told that :— 

Robert Stephenson, or “Old Bob,” as the neighbours familiarly 
called him, and his wife Mabel, were a respectable couple, careful, and 
hard working. They belong to the ancient and honourable family 


of Workers—that extensive family which constitutes the backbone 


of our country’s greatness—the common working people of England. 


A tradition is, indeed, preserved in the family, that old Robert 


Stevenson’s father and mother came across the Border from Scotland, 


on the loss of considerable property there ; Miss Stevenson, daughter 


of Robert Stevenson's fourth son John, states thit a suit was evea 
commenced for the recovery of the property, but was dropt for want 
of means to prosecute it. Certain it is, however, that Robert Steven- 
son’s position throughout life was that ofa humble workman. After 
marrying at Walbottle—a village situated between Wylam and New- 
castle, he removed with his wife Mabel to Wylam, where he found 
employment as tireman of the old pumping-engine at that colliery. 
The engine which he “ fired” has long since been removed: as an 
old villager said of it, ** she stood till she grew fearsome to look at, 
and then she was pulled down.” 

Mabel Stephenson was the only daughter of Robert Carr, a dyer at 
Ovingham. Her family had dwelt in the neighbourhood of New- 
castle for generations. The author, when engaged in tracing the early 
history of George Stephenson, casually entered into conversation one 
day with an old man near Dewley, a hamlet close adjoining Wal- 
bottle. Mabel Stephenson, he said, had been his mother’s cousin; 
and all their “ forbears” belonged to that neighbourhood. It appears 
that she was a woman of somewhat delicate constitution, nervous in 
temperament, and troubled occasionally, as her neighbours said, with 
“*the vapours.” But those who remember her concur in asserting 

* The Life of George Stephenson, Railway Engineer. 
London: Jobn Murray, Albemarie-street. 


By Samuel Smiles. 


The primeval curse of earning his bread | 


‘but rarely, so far in advance as to be out of 


according to our author, on the 7th of 


that “‘she was a rale canny body.” And a woman of whom this is said 
by general consent, in the Newcastle district, may be pronounced a 
worthy person indeed. It is about the highest praise of a woman 
which Northumbrians can express. The meaning of the word 
“canny” with them is quite different from that which it bears in 
Yorkshire or the Scotch Lowlands. To be “ canny,” amongst the 
Scotch, is to be somewhat innocuous and rather soft; in Yorkshire it 
means sly and knowing, with an assumed simplicity of manner; but 
|in Northumberland it means goodness itself—something closely 
| approaching to perfection. Applied to a woman, it “ caps” every 
| other compliment, and is a climax to them all. 
| George Stephenson was the second of a family of six children. As 
} at that time the wages of a fireman, when in full work, did not 
| amount to more than twelve shillings a-week, it may be inferred that 
| even with the most rigid economy there was very little to spare for 
| the clothing, and nothing for the schooling of the children. As an 
aged neighbour, who remembers them well, says of the parents:— 
“ They had very little to come and go upon—they were honest folk, 
but sore haudden down in the world.” Robert Stevenson was a 
slender man, of attenuated frame. He was an exceedingly amiable 
person, and was long remembered for his curious love of nature as 
well as ofromance. He was accustomed, while tending his engine fire 
in the evenings, to draw around him the young people of the village, 
and to feast their imaginations with his wonderful stories of Sinbad 
the Sailor and Robinson Crusoe, besides others of his own invention. 
Hence he was an immense favourite with all the boys and girls of the 
place, and “ Bob’s fire engine” was always their favourite resort. 
Another feature in his character, by which he was long remembered, 
was his strong affection for birds and animals of all sorts. In 
the winter time, he had usually a flock of tame robins about him, and 
they would come hopping familiarly round the engine fire, to pick up 
the crumbs which he saved for them out of his slender dinner. In 
summer time he went bird-nesting in his leisure hours, and one day 
he took his little boy George to see a blackbird’s nest for the first 
time. Holding him up in his arms, the boy gazed with wonder into 
the nest full of young brds—a sight which he never forgot, but used | 
to speak of with delight to his intimate friends, when he himself had 
grown an old man. 

While a boy at Wylam, George led the ordinary life of working 
people’s children. He played about the doors, went bird-nesting 
when he could, and ran errands to the village. 1 course of time he 
was promoted to the office of carrying his fathe’s (‘nner to him while 
at work; and he helped to nurse his younger brothers and sisters at 
home—for in the poor man’s dwelling every hand must early be 
turned to useful account. None of the children ever went to school; 
the family was too poor, and food too dear, to admit of that. 





As his parents were unable to send him to school, they 
were glad to find the first employment for him which would 
make him less of a burdenon their already sorely-tried means. 
Accordingly, the first occupation of the great railway engi- 
necr was to tend the cows of a poor widow woman, and | 
keep them out of the way of the passing coal wagons. For 
remuneration, he received the daily stipend of twopcence 
sterling! 

His favourite amusement at this early age, when not 
tending the cows, was in erecting clay engines, in conjunc- 
tion with his chosen playmate, Tom Tholoway. He was 
subsequently promoted from the cowherding to hoe turnips, 
atan advaneed salary of fourpence per diem. 

The sketch of his personal appearance at this time is 
very suggestive —not less so is the appearance in the 
second generation of some of the most interesting charac- 
teristics of “ Old Bob” the fireman. 


Shortly after he went to Black Callerton Colliery to drive the gin 
there. And as that colliery lies about two miles across the fields 
from Dewley Burn the boy walked that distance early in the morning 
to his work, returning home late in the evening. Some of the old 
people of Black Callerton still remember him as a “ grit bare-legged 
laddie,” and they describe him as being then “ very quick-witted, 
and full of fun and tricks.” And they said, “ there was nothing 
under the sun but he tried to imitate.” He was usually foremost in 
the sports and pastimes of youth. 

Among his first strongly developed tastes, was the love of birds 
and animals, which he inherited from his fathers: Blackbirds were 
his especial favourites. The hedges between Dewley and Black Cal- 
lerton were capital bird-nesting places, and there was not a nest there 
that he did not know of. When the young birds were o'd enough he 
would bring them home with him, feed them. and teach them to fly 
about the cottage unconfined by cages. One of his blackbirds became 
so tame, that after flying about the doors all day, and in and out of 
the cottage, it would take up its roost upon the bed-head at night. 
And most singular of all, the bird would disappear in the spring and 
summer months, when it was supposed to go to the woods to pair and 
rear its young, after which it would reappear at the cottage, and re- 
sume its social habits during the winter. This went on for several 
years. George had also a stock of tame rabbits, for which he built a 
little house behind the cottage, and for many years he continued to 
pride himself upon the superiority of his breed. 


George Stephenson was eighteen years old before he 
learnt to read; but even when a grown lad he was in no 
ways ashamed to go to school and learn his letters, and 
such was the assiduity with which he applied himself to 
the task that ina short time he had not only learned to 
read, but had mastered the principal rules of arithmetic. 

The account of his courtship and marriage is so good 
that we cannot think of eurtailing it :— 


George Stephenson was now a young man of twenty years of age 
—a big, raw-boned, healthy fellow—a sober, steady, and expert 
workman. Beyond this, and his diligence and perseverance, and the 
occasional odd turns which his curiosity took, there was nothing re- 
markable about him. He was no precocious genius. As yet he was 
comparatively untaught, and had but mastered the mere beginnings of 
knowledge. But his observant facultives were active, and he 
diigently turned to profitable account every opportunity of exercising 
them. He had as yet but the tastes and ambitions of a workman, 
and perhaps looked not bevond that condition. The feats in which he 
still took most pride, were his feats of strength, in which he certainly 
excelled most of his fellows. ‘ 

Stephenson's wages, while working as brakesman at the Dolly pit, 
Bleck Callerton, amounted to from £1153. to £2 in the fortnight. 
But being of a thrifty turn, he sought to increase his earnings by 
extra work during his leisure hours. It was at Callerton that he first 
began to make and mend the shoes of his fellow-workmen, in which 
art, in course of time, he became somewhat expert; and by this 
means he was enabled to add a little to his weekly income. Probably 
he was stimulated to take in band this extra work by the attachment 
which he had at this time formed for a respectable young woman of 
the village, named Fanny Henderson. Fanny was a servant in a 
neighbouring farm-house, and George, having found her a high- 
principled voung woman of excellent character, courted her with the 
intention of making her his wie. and setting up ina house of his own, 
The personal attractions of Fanny Henderson, though these were 
considerab'e, were the least of her charms. Her temper was of the 
sweetest, and those who knew her speak of the charming modesty of 
her demeanour, her kindness of disposition, and withal her sound 
good sense. 

Amongst his various mendings of old shoes at Callerton, George 
Stephenson was on one occasion favoured with the shoes of his sweet- 
heart, Fanny Henderson, to sole. One canimagine the pleasure with 
which he would linger over such a piece of work, and the pride with 
which he would execute it. A friend of his, still living, relates that, 
after he had finished the shoes, he carried them about with him in 











his pocket on the Sunday afternoon, and that from time to time 
he would whip them out and hold them up to sight—the tiny little 
shoes that they were—exhibiting them with exultation to his friend, 
and exclaiming, “What a capital job he had made of them!” 
Other lovers have carried about with them a lock of their fair one’s 
hair, a glove, or a handkerchief; but none could have been prouder of 
their cherished love-token than was George Stephenson of his Fanny's 


| shoes, which he had just soled, and of which he had made such a 


** capital job.” 

We shall take opportunity next week of entering some- 
what more fully into the merits of Mr. Smiles’s labours as a 
biographer. e 


RAILWAYS IN CUBA, 

Cusa, which is ahead of Spain in railways, having commenced 
eleven years before an iron rail was laid in the mother country, 
has now in operation between four and five hundred miles of 
railway, and about as many more in progress. Further railway 
projects are rife, and means not wanting, so that all paris of that 
delicious and coveted island will soon be accessible to each other 
by the locomotive and in contact by the telegraph. 

We have just had the pleasure of a call from Mr. St. James 
Slarke, who has for a dozen years past resided much of the time 
in Cuba, in the railway service as a constructing engineer, and 
who is familiar with all the railways, with many of which he 
has been professionally connected, He is now chief engineer 
of a new line from Havana to Mantanzas, This road commences 
at the new warehouses of Regla, and by a short branch of 8,600 


| feet connects with the town of Guanbacoa, distant three miles 


from the bay, with a population of 16,000. It rums thence 
nearly east by the towns of Guanabo, Jaruco, Aguacate and 
Cieba Mocha, to Matanzas. The highest grade is 52°80 feet per 
mile, and the greatest curvature of 3,200 feet radius. The esti- 
mated cost is $2,300,000. 

By the kindness of Mr. Clarke we also learn that a road is 
now being surveyed from. Havana to Pinardel Rio, 150 miles. 
It will pass by San Antonio, Alguizar, Los Mangos, Consolacion 
del Sur, and San Diego, The capital of this company is 
$4,000,000. It will probably be commenced this fall. 

A survey is now being made for a road from Bemba direct to 
Cienfuegos on the south side, a distance of about seventy-five 
miles. 

The Trinidad Valley road is now being extended nine miles 
farther. 

The Santiago and Marroto road has been under construction 
nearly a year, and several other small roads are in project on 
the south and east of the island. 

The Havana and Guines Railway Company are about to com- 
mence the construction of a branch from Guines to Matanzas, a 
distance of thirty-six miles. The cost is estimated at $1,100,000. 

Permission has been solicited for a city and suburban road 
extending from the wharf to the Cerro Puentes, Grand Chorrera 
and Mariano. 

An extension of the Coliseo-road to Bemba on the Cardenas- 
road, twelve miles, isin progress, This will form a continuous 
line of road by the Coliseo and Cardenas branch to Macagua, 
the extreme eastern extension of the roads emanating from 
either Havana, Matanzas, or Cardenas. Some two months since, 
the Coliseo-road was bought by four wealthy stockholders of the 
Havana and Matanzas road, who are now urging on this extension. 
By the present route by the Havana and Guines road, it is 
984 miles to Matanzas. By the Havana and Matanzas route it 
is fifty-four miles. The Government has caused a survey to be 
made from Macagua to Villa Clara, connecting with the Cien- 
fuegos and Villa Clara, and with the Sagua road now under con- 
struction.— American Railway Times. 


ACCIDENT AT THE HAUENSTEIN TUNNEL, IN 
SWITZERLAND. 
Tue following are some details of this accident, contained in a 
letter from Basle, of the 4th inst :— 


“The Hauenstein tunnel is on the centre railway which unites 
Basle to Aarau, Lucerne, Berne, and other towns in the neigh- 
bourhood, and is five kilometres (about three miles) in length. 
The cutting of the tunnel having been commenced at both ends, 
progressed satisfactorily until only about 300 metres remained 
to be pierced. In both sections are several shafts for extracting 
earth and letting in air, and in the northern one, one of the 
shafts, bearing the No. 1, which is about 800 metres from the 
spot where the works are going on, was supported by solid 
wood-work to prevent the fall of earth and stones. In the tun- 
nel a fire was constantly kept up, in order to increase the cir- 
culation of air, and at the very bottom of the shaft a forge was 
established. The wood-work of the shaft became extremely dry, 
and at last, on the 28th ult., it caught fire. The flames shot up 
with extraordinary rapidity, and set fire to all the wood-work 
in the shaft, which was not less than 200 metres deep, A column 
of flame rose high above the shaft, forming a terrible spectacle. 
After a while a thick column of smoke succeeded the flames, 
and indicated that the bottom of the shaft had fallen in, and 
consequently that the retreat of the labourers, whom it had been 
impossible to warn, was cut off. To describe the scene of 
anguish which ensued would be impossible. People rushed in 
crowds to the entrance of the tunnel to render assistance to the 
victims, and they reached the mass of earth which bad fallen 
in; but alarge quantity of coal which had been collected near 
suddenly caught fire, and it created such volumes of smoke and 
gas that many were overcome, and had to be dragged away by the 
others; seven were dead, and about a hundred others were got 
out in a pitiable state. At length something like order was 
established, the workmen being formed into gangs, who replaced 
each other every ten minutes. Fire engines were employed to 
throw water mixed with chalk into the tunnel, to extinguish 
the fire and neutralise the noxious gas and pipes for conveying 
pure air to the workmen were established. The cutting of a 
gallery in the mass of fallen earth had been commenced, though 
the fire is not yet completely extinguished. But no hopes what- 
ever are entertained that any of the men buried will be got out 
alive, for though they had an open space of about 800 metres, and 
though in it there is a spring of water, and they had four horses 
which they might kill for food, it is certain that the noxious gas 
must have suffocated them. Of the fifty-four men buried, thirty- 
two are Swiss, four English, and eighteen Germans. The wives 
of the English workmen who have perished have behaved in the 
most admirable manner, not only constantly encouraging those 
who were endeavouring to reach the unfortunate men in the 
tunnel, but attending carefully to such as suffered from their 
exertions. 

“Since the above account was written intelligence has been 
received of the extrication of thirty-two dead bodies, but we 
regret to learn that sixteen of the labourers employed to open 
the gallery have perished by the poisonous vapours which were 
collected there, making the total mortality, with the fifty-four 
men buried in the first instance, no less than seventy.” 
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We last week gave a brief account of our sensations during a 
descent in this new diving machine, and we now proceed to 
describe the modus operandi in detail. 

The distinctive features of the Nautilus as compared with all 
former contrivances for enabling men to descend in deep water, 
either for the recovery of property lost by shipwreck, or to lay 
the foundations of such engineering works as piers, bridg2s, &c., 
may be briefly stated to consist in the following particulars :— 

Ist. The Nautilus is not an inert mass of metal like the old 
diving bell, but is endowed with a power of independent volition 
by which it can ascend or descend in the water, or move along 
the bottom, as the exigencies of the work in hand may require ; 
and this power of voluntary motion is entirely at the command 
of the diver, who requires no assistance from the surface, 
necessitating a tedious and uncertain system of signals. 

2nd. The expensive system of staging, scaffolding, and other 
erections required for the suspension and working of the 
ordinary diving bell, are not required for the Nautilus. 

3rd. The only connexion with the surface being through a 
flexible hose or pipe, the agitation of the surface during rough 
weather is not communicated to the diving apparatus. 

4th. The vital consideration of a constant supply of fresh air 
is not made dependent upon the unremitting exertions of those 
who work the air pumps. The air, which is condensed by a force 
pump of peculiar construction, worked by a steam engine, after 
being cooled down to the temperature which it had before com- 
pression, is not passed directly on to the submerged apparatus 
but is allowed to accumulate in a capacious receiver until there 
is a sufficient supply for the use of the divers during several 
hours, By this means there is always a constant supply of fresh 
air at the disposal of those whose lives would be imperilled by 
even a momentary suspension of the action of the pumps, under 
the old arrangement. 

5th. In the event of any accident happening either to the 
condensing apparatus and receiver, or to the flexible hose which 


SECTION OF STEAM ENGINE AND CONDENSING PUMP OF THE NAUTILUS. 


connects it with the Nautilus, the diver can raise himself to 
the surface, and thus ensure his own safety without the aid of 
those who are stationed at the surface. This is a most important 
consideration, as the sense of security and self-helpfulness in 
the case of any emergency enables the diver to operate with 
greater freedom and boldness than if his life literally hung 
upon the cord which connects him with the surface. In the 
event of being overtaken by a sudden squall, the diver runs less 
risk of being drowned than those who are stationed on the barge 
at the surface, as the Nautilus, from the nature of its construc- 
tion, would, in such a case, form a most efficient life-boat, 
capable of outliving a storm which would swamp an ordinary 
boat. 

6th The mode of entry and exit from the Nautilus does not 
entail the necessity of lifting it out of the water, as required in 
diving bells of the ordinary construction. It can float at the 


t» any required elevation above the surface of the water, affords 
a dry and convenient landing-place, either for the purposes of 
| entry or exit. 

| th. The perfect precision with which the various movements 
of the Nautilus can be directed under water, renders its use 
peculiarly advantageous in placing hewn stones or iron 
foundation plates in the exact spot they are intended to occupy. 
With the old diving bell suspended by a rope or chain from a 
scaffolding above water, the operation of depositing a stone in 
any required position with the slightest approximation to 





accuracy was attended with a great waste of time and labour, 
| besides endangering the ‘safety of the divers by the oscillation 
| produced in attempting to move the bell from place to place 
| by means of the connexions with the surface. Under such 
| circumstances, the bell with the suspending chain formed a 
| pendulum, which, when once set in motion, continued to 
‘ oscillate beyond the point to which it was intended to be 
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surface, with the upper hatchway or manhole opened to its full | 
extent; and the staging on the top of the apparatus being raised | 
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placed ; and any attempt on the part of the divers to divert the 
bell from the position given to it by those on the surface had 
the effect of tilting it on one side, and so endangering the equili- 
brium of the whole apparatus. 

8th. The Nautilus can lift heavy weights and move about 
with them under water, at the will of the divers, and without 
requiring any assistance or communication with the surface, 
| beyond that continuous supply of fresh air which is afforded by 
the flexible hose and the reservoir of condensed air. 

The lifting power of the Nautilus is obtained by means of two 
chambers, oue on each side of the working chamber, which can 
be filled with air or water as may be required, and which give 
| the diver a perfect command over the buoyancy of the whole 
| apparatus. 

No separate lifting apparatus is therefore required, as the same 
flexible hose which conveys the supply of fresh air necessary for 
| the respiration of the divers, also conveys, in the form of con- 
| densed air, as much power as could be conveyed through a 
heavy chain and tackle. 
| 9th. The Nautilus is provided with a source of mechanical 
| power independent of the muscular strength of the divers. 
| This is effected by utilising the condensed air supplied from above, 
| by making it actuate an air engine fitted with a boring and sawing 
| apparatus. By this means nearly the full power of the steam 
engine on the surface can be conveyed to the interior of the 
Nautilus, and be made to do duty as effectually below water as it 
does above it. In fact, the flexible india-rubber hose performs 
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all the functions of a wrought-iron shaft, or cast-iron steam pipe 
in carrying the steam power below. 

We have now given a brief statement of the principal advan- 
tages claimed fur this machine over the old form of diving bell ; 
and before proceeding to describe in detail its construction, and 
the method of using it, we shall first enumerate the various 
purposes to which it is intended to be applied by the patentees. 

Fig. 4. 














Outside View of Nautilus, 


Fig. 5. 
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Apparatus for Fixing Eye-bolts. 


1st. To obviate the use of coffer-dams in the construction of 
permanent works, 

2nd. To obviate the erections of stagings, scaffoldings, &c., in 
exposed situations and current ways where the ordinary diving 
bell is now used. 

3rd. To prepare foundations and erect works thereon, at a 
great reduction of cost and saving of time. 

4th. To blast and remove rocks in channels and harbours. 

5th. To prepare artificial or pile foundations for the reception 
of the grillage and planking. 

6th. To explore and survey the beds of rivers and harbours, 

7th. To raise sunken vessels, and recover lost treasures. 

8th. To lay telegraphic wires, gas and water pipes across 
rivers, harbours, &c. 

9th. To search the beds of rivers and other waters for gold 
and precious stones, 





now conducted entirely by native divers. 
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10th. To prosecute the pearl, coral, sponge, and other fisheries 
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as the day; and, generally to perform any submarine labour or 
operation in a less time, at a less cost, and with greater safety, 


In describing the modus operandi of the Nautilus, there are 
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two distirct classes of functions which may be taken in thei 
natural s-quence—those which are performed above the surfac: 
of the water, in the barge containing the steam engine, conde 
sing air pump, and the reservoir of condensed air, and thos: 
which are concerned in manuvring the Nautilus under water, 
in the various submarine operations to which it is applied, and 
in providing for the safety and convenience of the divers. 

The first requisite for an efficient diving apparatus is, un- 
doubtedly, the means of keeping up a constant supply of fresh 
air for the respiration of those employed under water. 

The machinery used for this purpose is shown in Fig. 1, con- 
sisting of a high pressure horizontal engine of about six horse 
power, which works a condensing air pump by a prolongation 
of the piston rod of the steam cylinder to that of the air pump. 
A, isthe steam cylinder in which the piston B is connected by 
means of the piston rod B C with the piston C of the condensing 
air pump cylinder D. This cylinder is open at both ends and 
enclosed within a chamber F, F, which is kept constantly filled 
with water up to the level E, so that at each stroke the whol: 
of each of the two chambers F, F, is alternately filled wit 
water up to the level of the eduction valve I, 1. The object oi 
this fluid packing is to get rid of clearance between the piston ( 
and the eduction or diseharge valves I, I, as, were any air lelt i: 
the chamber F at the end of the stroke, it would, with the return © 
the piston to the other end of the cylinder, expand to its origina 
volume, and prevent the ingress of fresh air by the valves H, H 
opening inwards, It will also be apparent, that unless thi 
water at each stroke rises up to the lip of the valve seat of I, 
after a high pressure had been obtained in the reservoir, it would 
be found impossible to compress the air remaining in the cham 
ber F so as to enable it to lift the valve I and enter the reservoir. 
When the pump is at work, the water in the two chambers F, F, 
separated from each other by the partition E, rises and falls al- 
ternately with each stroke and dashes against the lower surface 
of the valves G, G. A portion of the water is thus oc 
sionally forced over with the compressed air into the 
receiver, To obviate any detriment to the working of the 
pump whieh might arise from this loss of water in the chambers 
F, F, and the consequent clearance created by it, there is 
a contrivance for renewing the water, by means of the small 
supply pipes m, m, connected with a cistern above the level of 
the pump, The two open branch pipes at H, H, receive the 
water as it falls from the supply pipes and convey it through 
the induetion valves H, H, to the interior of the chamber F, sv 
that the level of the water in the working chambers is always 
maintained at the same height ; and at each stroke of the piston 
a volume of fresh air exactly equal in volume to that displaced by 
the piston in moving from one end of the cylinder to the other, 
is drawn in through tie valve H, and since there is no vacant space 
for the Jodyment of air below the valve, it is forced, on the 
return stroke, through the valve I into the receiver. It is, 
however, a well known law of gaseous fluids that when they are 
compressed, their temperature is raised in proportion to tue 
pressure tu which they are subjected, and, consequently, unless 
some provision were made in the condensing apparatus for 
cooling the air as it iscompressed, the air pump would have to 
work against the increased pressure due to the temperature 
of the condensed air in the receiver. The plan of cooling the 
air as it iscompressed by the air pump was invented by Mr. 
Williamson, the engineer who has had the charge of the prin- 
cipal working details of the Nautilus, and evinces very consider- 
able ingenuity, It will be observed that the casing or jacket 
which surrounds the valves I, I, is double ; there is aiso a series 
of thin brass tubes U, G, through which the water is made to 
circulate when the pump is at work. This water takes up the 
heat evolved by the condensed air, and carries it off to be used 
in supplying the boiler. Fig. 1 isan end section of the pump 
chamber, showing the position of the brass tubes, and the double 
jacket used for cooling the condensed air. 

Fig. 9 shows the flexible hose 8 coiled up on a hollow drum 
communicating with the reservoir R, by a pipe which passes 
through ite axis. As much of the safety of the whole machine 
depends upon the integrity of this flexible hose, it is prepared 
with great care. The inner surface is provided with a strong 
spiral wire, which forms the basis on which suecessive layers of 
canvas are wound spirally in contrary directions, so that the 
joint shall overlay each other Over the canvas there is a 
thick coating of vuleanised india-rubber, which renders it im- 
pervious to water. When properly made such a hose is eapabl 
of sustaining an internal pressure of 200 Ib, to the square inch. 

The reservoir for the compressed air R is in the form of a 
cylindrical steam boiler, with hemispherical ends. It is furnished 
with a mercurial pressure guage, to indicate the amount of air 
which it contains. This vessel is capable of sustaining an internal 
pressure of 200 lb, to the square inch, and has been tested to 
that extent. 

The steam boiler attached to the engine and air pump is a very 
compact multitubular boiler of about six horse power. It is not 
found necessary to keep the engine constantly at work pumping 
air into the reservoir, even when the Nautilus with its full com- 
pliment of divers and assistants is under water. The fire in the 
furnace is kept smouldering, and when the engineman perceives 
that his steam is about to blow off he sets the engine going and 
pumps air into the reservoir, until he gets rid of the surplus 
steam. By this means a constant average pressure of thirty 
inches of mercury is maintained in the reservoir. As an illustra- 
tion of the capabilities of the reservoir in keeping up and equalis- 
ing the supply of air to the divers while working unde* water, 
we may mention a fact which was stated to us by Mr. Williamson, 
that on one occasion when the pressure gauge of the reser- 
toir indicated an internal pressure of thirty-eight inches of 
mercury, the diver and his two assistants descended into twenty 
feet of water, and after remaining thereat work for nearly six hours, 
the pressure had only fallen to twenty-five inches ; and this with- 
out the engine having had to pump in a fresh supply of air. 
As at present constructed, the engine and condensing 
apparatus is capable of supplying several diving machines at 
the same time, not only with all the fresh air which they require 
for respiratory purposes, but with whatever extra quantity may 
be necessary for lifting weights or for working the rock drill when 
engaged in blasting operations. 

Having described that part of the Nautilus apparatus which 
requires to be stationed above water, we shall now proceed to 
the portion concerned in performing operations under water. 
As before stated, when the Nautilus is not employed under 
water, it floats with the landing stage and hatchway above the 
surface, and requires no further care in moving it than an 
ordinary boat or pontoon. The small figure No 4 gives a view on a 
reduced scale of the exterior of the machine, showing the posi- 
tion of the landing stage, the upper hatchway or manhole, and the 
distribution of the circular glass windows on the roof and sides. 
The ropes with the swivel pulleys pass down the tubes, over which 
they are placed, and enter the interior of the bell, where they 
af2 connected with small capstans, worked by the divers. The 
rectangular orifices distributed round the lower margin of the 
sides are the open ends of the channels by which the surplus 








‘ir in the bell is allowed to pass off. The special arrangemen 
if these channels will be hereafter described. 

Fig. 1 represents a vertical section of the Nautilus, taken in a 
»lane which passes through the air chambers, at right angles to 
their sides. 

Fig. 8 represents a vertical section ina plane parallel to the 
sides of the air chambers, and where the middle or working 
chamber extends to the whole width of the bell. The flexible 
hose from the reservoir in the floating barge is attached to the 
top of the Nautilus by first passing through the funnel A on 
the landing stage, Fig. 8, and is then united by means of coupling 
screws to the pipe B on the inside of the roof. The funnel is 
employed to prevent any chafing of the hose which might take 
place when the Nautilus is moving about from place to place, or 
that which might arise from the action of the water during tides or 
currents. The pipe B in Fig. 8 communicates with the three 
branch cocks shown at T in Fig 1, and with the pipe C, C. 
Ine of these cocks opens into the working chamber and regu- 
ates the supply of air required for the respiration of th 
livers, The others communicate, one by the pipe E with the 
ir engine cylinder F, which works the rock drill; and the other 
vith the pipe C, C, for supplying the air chambers, by which 
he buoyaney of the Nautilus is governed. D is a pipe and stop 
sock ~whiech allows the air in the side chamber to be discharged 

hrough the roof of the bell. 

Q in Fig. 1 is a branch pipe and cock communicating with the 
water outside by an orifice in the side of the machine at Q, and 
hrough the pipes R, R, with the interior of the air chamber 
W, W. To allow the water to flow into the chamber W, the 
tuck X is opened simultaneously with the water cock at Q. By 
his means, while the hydraulic pressure due to the depth in 
which the machine is placed, causes the water to flow into W 
through Q, R, the air which it displaces from the chamber 
passes offthrough X, There is a hatchway Z, Fig. 1, in the floor 
of the bell, which can be shut down and iade perfectly air- 
tight when it is required to open the manhole at the top at 

















H, 

It is to be observed that the whole of the upper part of the 
shell of the Nautilus is made of the best malleable iron plates, 
securely rivetted together, while the bottom is formed ofa sin 
gle piece of cast iron. In addition to the weight of this bottom 
plate, there is a quantity of lead placed as ballast in the floor. 
When the hatchway Z is shut, and the water expelled from the 
chamber, W, W, the machine floats at the surface with the wate: 
line nearly ona level with the row of rivets which conuect tli 
spherical roof with the sides, In order that the diver may have 
the means of ascertaining the buoyancy of the Nautilus as ai- 
fected by the condition of the air chambers, W, W, there is a 
zlass tube P, P, connected at top and bottom with the chamber 
so that the level of the waterin the air chamber is indicated on 
the outside gauge. There are also three mercurial gauges, 1, 2, 
ind 3, placed beside the glass water gauge P,P. No 1 commu- 
nicates with the air chambers W, and gives the same indications 
in mercury as are afforded by P, P, and in the event of acciden 
tal breakage of the long glass tube would supply its place. No, 2 
indicates the pressure inside the working chamber; and No, 3 
shows the pressure outside the Nautilus, or that which is due 
to a column of water at the depth to which it is sunk. 

When it is desired to descend under water in the Nautilus the 
manhole at the top H is shut, and the nuts on the clamp bars 
screwed up. In order that the joint round the manhole may be 
perfectly air-tight, there is aring or washer of vulcanised rubber 
interposed between the two flanges. By this arrangement the 
joint can at all times be made and unmade without risk of in- 
juring it. A similar packing of rubber is also provided roand 
the flanges of the hatchways in the bottom of the machine. 

The communication with the external air being shut off in 
order to overcome the buoyancy of the machine, which, as 
already stated, floats at the surface with the whole of the hemi- 
spherical head exposed ; the cock X is opened,this allows the air 
to escape from what may be called the floatation chambers W, W. 
At the same time, or immediately after, the cock Q is opened, and 
as the air ¢ ves from the top of the chamber W, water flows in 
at the bottom through QR, Keeping his eye fixed on the win 
dows in the roof, the diver watches when the last of them is sub- 
merged by the weight of the water admitted in W. He then 
closes both X and Q, and watches the rise of the mercury in th« 
vauge No. 8, which indicates the weight of the column of watei 
ub the depth to which the machine has sunk. The gauge No. 2 

hows the pressure of the air in the working chamber, and the 
difference in the height of the mercury in these two gauges 
shows the difference of the external and internal pressures 
on the sides of the bell. In first sinking under water, when 
the manhole at the top has been closed, the air in the 
working chamber will, as a matter of course, be of the same 
pressure as that of the external atmosphere at the time. But 
with every foot of descent under water, the pressure on 
the outside of the bell, and, consequently, in the gauge No. 3, 
will rise nearly one inch. When the Nautilus has arrived at 
the bottom, which is indicated by a slight concussion, and the mer 
cury in No. 3 ceasing to rise, the first duty of the diver is to 
equalise the pressure outside and inside the machine, in order 
that he may open the hatchway L communicating with the 
bottom. This he does, by opening the air cock at ‘I’, which 
allows the compressed air, from the reservoir in the barge, to flow 
through the flexible hose into the working chamber of the bell. 
As the compressed air flows in, the mercury in the gauge No. 2 
rises until, when it reaches the level of that in No, 8, it is shut. 
The diver now knows that he may open the bottom hatchway 
without any risk of the water coming inside; previous to doin; 
so, however, he makes sure of the stability of the machine by 
allowing more water to flow into the floatation chambers W, W, 
and thus, as it were, moors himself to the bottom by the water 
ballast he has taken in. On the oecasion when we descended 
under weter in the Nautilus at the Victoria docks, after we had 
arrived at the bottom and steadied ourselves by the water 
ballast, we were in some fear that when the door in the bottom 
was opened, there would be at least something of a splash and 
disturbance, and as Mr. Burton's assistants proceeded to unscrew 
the bolts which held it down, we instinctively drew up our 
legs to be ont of the way of the water, which we 
could not help thinking would rush in upon us. So accurately 
however had the external and internal pressure been balanced 
by means of the gauges, that we could hardly believe our eyes 
when the hatchway was opened, and slowed us the placid sur- 
face of the water beneath. It looked as if we had just opened 
the lid of a water cistern, and were as independent of its level 























as if we were on ferra Jirma, 

As we stated in our previous notice, the only disagreeable 
sensations produced by the increased density of the air was a 
slight deafness, and sense of uneasiness in the internal ear, 
which was dissipated as soon as we followed the prescription ot 
the diver, and began to swallow our saliva, Otherwise, we 
were conscious of a rather increased flow of animal spirits, pro- 
duced by the greater volume of oxygen taken into the lungs at 
each inspiration. It is from this cause, no doubt, that the 
workmen employed in submarine operations derive the sense 
of increased muscular strength which they are accustomed to 




















‘xperience, while working under water. We believe that the 
idea of using condensed air as a means of providing a greater 
low of oxygen to the lungs, has recently been turned to account 
isa therapeutical agent in diseases of the lungs, and in other 
lisorders where it is desirable to aid the respiratory powers of 
the patient. The mode of application consists in shutting up 
the person to be operated on, in an air-tight compartment, and 
by a force pump keeping him supplied with an atmo- 
sphere of greater density than that which he is accustomed 
to breathe. In the working chamber of the Nautilus the density 
of the air which the divers breathe varies with the depth of 
water in which the machine is submerged; but within the limits 
of 60 1b. pressure, no evil effects are found to arise from the 
increased density of the air which divers are made to breathe. 
The small cock on the roof ¢is for the purpose of allowing the 
escape of the foul air which has been deprived of its oxygen by 
respiration. In describing the small figure which gives an out- 
side view of the Nautilus, we called attention to the several 
pulleys and ropes which are used as a means of warping the 
mache into any desired position at the bottom. These ropes 
re fastened on the outside to four smal! anchors laid out in the 
form of a cross and sunk in the bottom. On the inside, which 
they enter by the bottom, the ropes, after passing through the 
stuffing boxes M are carried up, and wound round the conical 
friction capstans N, which are worked by means of a racket brace 
and handle. The packing in the stuffing boxes M is of a very 
ingenious description, It consists in a perforated ball or 
ceyiinder of india-rubber, through the hole in which the rope 
passes freely when the bell is in its natural state and uncom- 
pressed ; but when the cover of the stuffing box is screwed down 
so as to compress or flatten it, the rope is tightly clasped on all 
ides, and a perfectly water-tight joint is the result. This 
stuffing box only comes into use when the Nautilus is floating at 
the surface of the water, with the upper manhole open, and 
when it is necessary that the bottom of the working cham- 
ber should be water-tight. A reference to Fig. 1 will show 
that the cover of the stuffing-box is provided with a notched 
flange and lever, by a few turns of which the cover can be 
made to compress the india-rubber ball, or liberate it at pleasure. 
On one side of the manhole Z, in Fig. 8, it will be observed 
that there is a shackle §, this is intended for the suspension of 
stones or other heavy materials, wh'ch it is necessary to lift by 
means of the Nautilus. The shackle is so fixed to the fluor of 
the machine, that it allows of the stone or other weight sus- 
pended from it, being turned round in any direction which may 
be required, for placing it aceurately in position in the course 
foundation or other structure building under water. 
To em the Nautilus as a means of lifting heavy weights 
under water, the first operation is to shut the lower hatchway 
ud to tighten the elastic packing on the capstan ropes at M. The 
water-cock Q, communicating with the floatation chambers W, 
W, is then opened, and, at the same time, by means of an air 
cock at T’, a communication is made between the reservoir of 
compressed air in the barge at the surface, and the interior of 
the chambers W, W. In consequence of this arrangement, the 
superior pressure of the air admitted into W forces out the 
ballast water through the pipe Q, R. The quantity of water thus 
ejected is the measure of the buoyancy which can be used tor 

















lifting purposes. 

Thus: if, while the Nautilus is floating at the surface with the 
lower hatchway closed and the chambers W, W, both empty, 
it requires six-and-a-half tons of water to be admitted into 
them through Q, R, before the machine begins to sink, it is 
evident, that when a stone of six tons weight is attached to the 
shackle 8, when the Nautilus is at the bottom, and the whole of 
the six and a haif tons in W, W, are replaced by air, there will 
be an active lifting force of half a ton, tending to raise the whole 
apparatus up to the surface of the water. Now, a surplus 
buoyancy of half a ton is more than is required to lift the 
Nautilus and stone attached to it; and if allowed to exert its 
foree unchecked would send both Nautilus and stone to the 
surface with a bounce that would uncover a portion of the roof, 
and give those inside a rather disagreable shake. Were they to 
attempt to raise the stone in this manner without first shutting 
the lower hatchway, then they would arrive at the surface 
with even greater velocity that when it was shut, since the 
sudiien removal of the external pressure would aliow the air 
inside to expand, and by expelling the water from under the 
machine, increase the buoyancy as it rose. ‘The use of the air 
channels V, V, will now be readily understood. When the 
Nautilus begins to rise, under the circumstances we have 
described, the air contained in the working chamber, as it ex- 
pands by the removal of the external pressure due to the depth 
of water used, in which it is placed, instead of accumulating 
under the floor of the machine, passes off quickly and readily 
by means of these channels. It will be observed that these 
channels do not proceed from the under surface of the hatchway, 
in a horizontal direction, but are curved upwards, the more 
readily to favour the escape of the confined air. Simple as this 
expedient may seem at first-sight, Mr. Williamson has occupied a 
whole year in futile attempts to provide a remedy for the evils 
which this arrangement of curved channels completely obviates, 
Yo understand the necessity which existed for this and some of 
the other “rough and ready” contrivances with which the 
Nautilus is provided, it must be borne in mind that a solic 
body of greater specitic gravity than water will continue to sink 
in it, until it arrives at a depth where the water is of the same 
lensity as itself. Now as water is nearly incompressible at all 
rdinary pressures, it follows that when once the Nautilus 
begins to sink, however slowly, with its upper and lower man- 
holes both shut, it is in the condition of a solid body 
of greater specific gravity than water, and will, consequently, 
continue to descend until it arrive at the bottom, however 
deep it may be. In the vent of the lower hatchway 
ing open, as the machine descends the air inside is com- 
pressed into smaller bulk by the entrance of water from 
below, and the specific gravity of the whole being thereby 
increased, the velocity of its descent will gradually in- 
crease until it arrives at the bottom, after striking which it 
will, with the impetus of the recoil, begin to ascend with ac- 
celerated speed as the air expands, by the removal of the external 
pressure. In fact it is found in practice to be impossible to 
maintain the Nautilus at any intermediate depth in the water 
without having a connexion either with the surface or with the 
bottom. If they wanted to raise a stone from the bottom and 
carry it to some other locality, they could not rise it a little with- 
ising altogether, or to the surtace of the water. The curved 
channels at the bottom of the machine obviated a part of this 
difficulty by allowing the expanded air to escape as the bell 
ri-es in the water. ‘This contrivance served to moderate the velo- 
city of their ascent, but it afforded no means of stopping it altoge- 
ther, unless they chose to return to the bottom again. A not 
unusual occurrence was, that;when the diver or his assistants stept 
out upon the ground at the bottom, the Nautilus immediately 
began to rise, and they were in danger of being left behind. To 
obviate this source of embarrassment, it was found necessary to 
make use of what was called a “ drop weight,” which rested on 
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the bottom, a rope connecting it with the Nautilus enabled the 
divers to regulate their distance from the bottom. The drop 
weight was found, however, to be a very cumbersome arrange- 
ment, as it was necessarily always hung directly in the way of 
the workmen, who had to conduct their operations through the 
open hatchway. A very ingenious contrivance of Mr. Williamson’s 
has now enabled them to dispense with the use of the drop 
weight, and at the same time to move about in a horizontal 
direction to any position they desired to maintain at the bottom. 
The contrivance in question consists of a float or buoy at the 
surface of the water, and connected with the interior of the 
Nautilus by a rope wound upon a drum outside the roof. The 
shaft by which the outside gearing is worked is passed through 
a water-tight stuffing box. 


the inventor, Mr. Williamson : 

a, top of Nautilus machine of usual construction. 

6, a float or buoy at the surface. 

c,a pulley attached to manhole cover of Nautilus. 

d,a drum with worm wheel attached. 

e, a shaft working through a stufting-box. 

J, with worm on one end and handle on the other. 

g, a dial plate workiug loose on shaft e with spiral spring con- 
nected to the pointer h. 

i, channels cast in bottom plate, or otherwise put in at aslight 
inclination from a horizontal line. 

The Nautilus having been made fast to a stone, the water is 
expelled from the chambers W until within about 200 lb. of 
lifting the stone ; the operator takes the handle attached to shaft 
¢ in his hand, thereby detaching the spring from the dial plate g, 
he then winds up the rope on drum d until the float or buoy is 
caused to displace the remaining 200 Ib., this is ascertained by 
letting go the handle, the spring enters the nearest notch in the 
dial plate gy, which at all times gives the amount of lifting 
power exerted by the flout or buoy. If it is required to raise 
the Nautilus one foot, a few turns of the handle or shaft e will 
cause the rope to be wound on the barrel d, thereby lifting the 
entire machine; as it ascends, the air, owing to the decreased 
resistance, passes tbrough the channels, 7, 7, without producing 
any tendency to lift the Nautilus, By this arrangement a stone 
may be held at any required height at the will of the operator. 

The only parts of the apparatus we have not yet described 
are the saw for cutting the tops of piles to an uniform level, 
the pump which enables the divers themselves to rise to the sur- 
face in the event of the flexible hose being detached or injured, 
and the contrivance for screwing an eye bolt into the side of 
sunken vessels, 

The arrangement of the saw frame and connexions are shown 
in Figs. 2 and 8, in which the first presents a ground plan, and 
the lutter an elevation. Only as much of the bottom of the 
Nautilus is shown as will render the position of the saw under- 
stood. P is a pile which is required to cut down to the same 
level as the other, E is the blade of the saw, D the framing by 
which it is stretched, C, D, the handle which rests on the cross 
bar K ; A, B, the upright part of the handle which is laid hold 
of by the workman inside when working the saw. H, G, F,a 
bent lever with two friction rollers at F which guides the saw 
forwards while making the cut. 

The pump for ascending in case of accident to the air hose is 
not shown in the drawing. It is a simple force pump placed in 
the working chamber, by which the ballast water in W, W, can 
be pumped out so as to lighten the apparatus sufficiently to 
allow of its ascent. 

The apparatus for fixing the eye bolts is shown in Fig. 7. 
The operation of this apparatus is as follows :—It will be ob- 
served the chamber D opens outwards to the water, so that 
when the sliding partition or valve y is forced down by the lever 
g, the communication of the water with the chamber C is cut off. 
The lid z being removed, a bolt i (or other operating tool or 
instrument) is placed within the chamber C; the rod /: is forced 
through the stuffing box / until the recessed end p of the rod 
contains the end of the bolt; the small rod j is then screwed 
through the stuffing box », until the screw on the end of this rod 
has become affixed to the end of the bolt contained within the 
recess at p. The lid z of the chest is then fastened on, and the 
partition or valve y raised, the stuffing box M preventing the 
escape of air. Communication is thus opened between the 
chambers C and D, the latter being open outwards. The rod & 
is now pushed outwards (by pressing on the handle &*) through 
the stuffing box / until the vessel or object to be operated upon 
is reached, when the operation is performed as required. It will 
be observed that the stuffing box prevents the escape of air out 
of the bell or the admission of water into it, the stuffing box 2 
having the same tendency. After the operation with the tool or 
instrument is complete, the rod & is disconnected by unscrewing 
the rod j, and is drawn into the chamber C by means of the 
handle k* ; the partition or valve y is again lowered, and the 
operations above described are repeated. It will hence be 
obvious that a number of eye bolts might in this manner be 
suecessively inserted in the side of a sunken vessel from the diving 
bell, so that by hooking on the “camels” the strain would be so 
distributed as to prevent injury by the process of lifting the said 
vessel. 

In concluding this hasty and necessarily imperfect description 
of the various contrivances which are employed in the Nautilus, 
we can only say that we have rarely met with a single machine 
evincing such a combination of mechanical talent of the most 
practical character. There cannot be a doubt that, in a few 
years hence, the Nautilus will be the only diving apparatus in 
use among engineers. Englishmen are by no means indisposed 
to adopt foreign inventions, when they come recommended by the 
practical tests to which this machine has already been subjected. 








Tue Centrat Portion or tHe ATLANTIC.—The “ Mar de Sar- 
asso,” as the Spanish navigators termed the central portion of the 
Atlantic, stretching westwards fromthe Canaries and Cape Verde 
Islands—a surface fifteen times greater than that of Great Britain— 
mav be described as a vast stagnant pool, receiving the drift seaweed, 
which the currents fling into it, and generating on its calm surface 
what has been well called “ an oceanic meadow” of seaweed, the fucus 
natans of botanists. It is in this tract of sea that we find such 
wonderful species of fuci as the Macrocystis pytifera—having stems 
from 1,000 to 1,500 feet in length, and but a finger’s size in thickness, 
branching upwards into tilaments like packthread. The vast domain 
of marine vegetable life is the receptacle, as indeed are the waters of 





the ocean generally, of an equal profusion of animal existence—from | 
the minute luminiferous organisms, which, to borrow Humboldt's | 


phrase, 
forms of life, many of which derive nutriment from the waters alon¢ 
thus richly impregnated with living animal matter. Reason and 





“convert every wave into a crest of light,” to those larger | 


imagination are equally confounded by the effort to conceive those | 
hosts of individual existences—cette richesse effrayante, as Cuvier | 


terms it—generated or annihilated at every passing instant of time. 
No scheme of numbers can reach them, even by approximation ; and 
science is forced to submit its deductions to the general law that all 
the materials of organic life are in a state of unceasing change, dis- 

lacement and replacement, under new forms and altered functions, 
for purposes which we must believe to be wisely designed, but which 
transcend all human intelligence.—Ldinburgh Review, 


| 


ae peeing — . | this process leaves the fabric very soft and free from all s 
The following is the description of winding apparatus given by | 
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CHEMICAL. 


A PROCESS FOR DYEING BLACK WITH CHROMATE OF POTASH. 
By M. Neunnerren.* 





In dyeing yarns and cloth the colour obtained by chromate of 
potash is much to be preferred to that which results when sul- 
phate of iron and sulphate of copper are employed, for the 


chromate of potash not only gives a more intense black, but 


likewise is less expensive, and at the same time has the advantage 
in not becoming faded, which is a great consideration ; but above 
all, when mixed yarns have been employed in the manufacture 
of the cloth and it then requires to be submitted to a soap bath, 
tiffuess. 
The operation is conducted as follows:—Into a copper of 


| boiling water put 1 75 kilograms of tartrate of potash, 1°75 of 





chromate of potash, and 075 of sulphate of copper, boil the 
whole up for some time and then add 0:75 kilograms of sulphuric 
acid. Allow the dye bath to cool a little and then plunge the 
yarns into it, and Jeave them to boil in it for an hour and a-half, 
when they are submitted to the ordinary treatment. The 
water is renewed in the bath, and twelve kilograms of log- 
wood and one of fustic added to it, and the whole boiled; the 
yarns, which have been slightly washed in the interval, are put 
into the bath and boiled in it from half to three quarters of an 
hour, 

The above materials are capable of dyeing upwards of thirty 
kilograms of cloth. 





NOTE ON THE TANNIN OF GALLS, 
By M. Rocu.eper.t 
THE treatment of certain organic compounds with a boiling so- 
lution of an alkalie surrounded with an atmosphere of hydrogen 
gas, which the author exhibited some time ago, had been found 
a good means of breaking them up into different bodies; 
and has been made use of by M. Kawalier, upon several 
substances in the laboratory of the author. Among these the 
tannin of galls, when subjected to this process, yielded two s ub- 
stances, one an amorphous yellowish body, of a somewhat bitter 


and acrid taste, similar to gum arabic, the analysis of this sub- | 


stance gave results which led to the formula Cy, Hi, 0, being 
adopted, and the other, gallic acid, and by this process a per- 
fectly pure substance is obtained, 





A NEW OXIDE AND CHLORIDE OF SILICIUM. 
By MM. Wouter and Burrt 
Berne occupied with some experiments upon the conducting 
power of aluminium for the electric current, the authors found 
that, if this metal is plunged as the positive pole into a solution 
of chloride of sodium, it disengages a gas, which has the re- 
markable property of becoming spontaneously inflammable in 
the air, and which, mixed with oxygen, makes a powerful deto- 
nation. Supposing it was formed by the silicium contained in 
the aluminium which was employed, the authors sought to 
produce it ina way purely chemical. By heating silicium in a 
current of dry gaseous hydrochloric acid till it becomes of a low 





nary hydrogen gas ; but at the same time a new chloride of sili- 
cium is formed. 
latile than the ordinary chloride, Si Cl, It is decomposed by 
water into hydrochloric acid, and a new oxide of silicium, This 
isa white substance, slightly soluble in water, but very soluble 
in solutions of the alkalies, even in ammonia, disengaging hy- 
drogen gas with effervescence, and becoming transformed into 
silicic acid. Heated in the air it ignites and burns, giving a 
very brizht white flame, and hydrogen, which becomes inflamed 
The authors are engaged at present examining into the composi- 
tion of these new bodies. 





ON THE COMPOUNDS OF TANTALUM WITIL NITROGEN.S$ 
WHEN ammoniacal is passed over tantalic acid heated to a bright 
red it is decomposed only to a slight extent. A grey powder is 
the result, containing a small quantity of nitride of tantalum. 
If cyanogen gas is passed over tantalic acid at ared heat a brown 
powder is the result, consisting of nitride and cyanide of 
tantalum, with a considerable quantity of undecomposed tantalic 
acid. When perchloride of tantalum is submitted to gaseous 
ammonia the result is principally nitre of tantalum, which con- 
ducts electricity, which is not the case with the substances 
obtained by the two previous processes, It is a black powder 
which, rubbed, has a metallic lustre ; fused with potash it evolves 
ammonia, and is insoluble in nitric acid aud aqua-regia ; its com 
Pp sition is 3 Ta + Qn. 








ON A NEW APPLICATION OF ALUMINA, 

Aut chemists know the property which hydrated alumina pos- 
sesses of uniting with colouring matters and forming true com- 
binations commonly known under the name of lakes. These com- 
pounds, although not yet studied, ought to have a constant com- 





j nearly £4,000,000 spent in the preparation of gas, 


a 


There would be a great advantage in this process, owing to the 
fact that it does not introduce into the liquids operated upon 
any strange matter capable of altering the product which it is 
desired to obtain; in truth, the alumina itself is insoluble and 
nsipid ; moreover, the lake which it forms with the colouring 
matters is itself insoluble and insipid. 


STATISTICS OF LONDON. 

“ Lonpon,” says Henry Mayhew, “ may be safely asserted:to be 
the most densely-populated city in all the world; containing 
one-fourth more people than Pekin, and two-thirds more than 
Paris; more than twice as many as Constantinople, four times 
many as St. Petersburg, five times as many as Vienna, 
or New York, or Madrid, nearly seven times as many as Berlin, 
eight times as many as Amsterdam, nine times as many as Rome, 
fifteen times as many as Copenhagen, and seventeen times as 
many as Stockholm,” 


as t. 


London covers an area of 122 square miles in extent, or 78,029 
statute acres; and contains $27,391 houses. Annually 4,000 
new houses are in course of erection for upwards of 40,000 new 
comers. The continuous line of buildings stretching from Hol- 
loway to Camberwell is said to be twelve miles long. It is com- 
puted that if the buildings were set in a row they would reach 
across the wholé of England and France—from York to the 
Pyrenees. London has 10,500 distinct streets, squares, circuses, 
crescents, terraces, villas, rows, buildings, places, lanes, courta, 
alleys, mews, yards, and rents. The paved streets of London, 
according to a return published in 1856, number over 5,000, and 
exceed 2,000 miles in length; the cost of this paved roading was 
fourteen millions, and the repairs cost £1,800,000 per annum, 

London contains 1,900 miles of gas pipes, with a capital of 
‘The cost of* 
gas lighting is half a million. It has 360,000 lights; and 
13,000,000 cubic feet of gas are burnt every night. Last vear 
along these streets the enormous quantity of 80,000,000 of 
gallons of water rushed for the supply of the inhabitants, being 
nearly double what it was in 1845, 

Mr. Mayhew says: If the entire people of the capital were to 
be drawn up in marching order, two and two, the length of the 
great army of Londoners would be no less than 670 miles, and 
supposing them to move at the rate of three miles an hour, it 
would require more than nine days and nights for the average 
population to pass by. To accommodate this crowd, 125,000 
vehicles pass through the thoroughfares in the course of twelve 
hours ; 3,000 cabs, 1,000 omnibuses, 10,000 private and job car- 
riages and carts, ply daily in the streets; 3,000 conveyances 
enter the metropolis daily from the surrounding country, 

In London, Mr. Mayhew calculates, 169 people die daily, and 
a babe is born every five seconds, The number of persons, says 
the Registrar-General, who died in 1856, in 116 public iusti- 
tutions, such as workhouses and hospitals, was 10,381, Thus 
nearly one person out of five who died last year closed his days 
under a roof provided by law or public charity. It is calculated 


| 500 people are drowned in the Thames every year, 
red heat, it decomposes readily the gas, and the result is ordi- | 


| ve 
It is a fuming liquid, very elastic and more vo- | 


According to the last reports, there were in London 143,000 


rants admitted in one year into the casual wards of the 
workhouses. 








Mr. Timbs calculates the number of 
London at 35,000, two-thirds of 


professional beggars in 
whom are Irish. Thirty 


| thousand men, women, and children are employed in the coster- 





position, for we know certain salts of these colouring matters with | 


other bases ; for instance, carmine forms with the oxide of copper 
a definite substance, and alizarine forms with potash a definite 
substance; and the author, seeing this property and the power 
of hydrated alumina to decolorise liquids, thought whether its 
use might not be extended to some more branches of industry. 
He prepared the hydrated alumina by decomposing a solution 
of alum with carbonate of soda, washing the precipitate in a 
filter. 
ing matters, the alumina always being in excess, and a coloured 
lake was obtained, precipitated at the bottom of a colourless 
liquid. The experiments were first made upon solutions of 
litmus and upon carmine, and extended to molasses and coloured 
syrups. The experiments were so successful that the author 
hopes, owing to the simplicity of the operation, that it will be 
possible to substitute it, or the salts of alumina, in place of 
animal charcoal in decolorising s Ss. 
To decolorise the syrup of sugar, at present, the syrup is 
made to flow very slowly through tubes containing large 
quantities of animal charcoal, and the operation is more or less 
quick in proportion as the solution is more or less concentrated ; 
whilst by means of alumina there is only one boiling required, 
and on leaving the apparatus the sugar can crystallise 
A simple cloth filter stops the lakes f 
of the syrup. 
trifling compared with that of : 





I 
Zz 


out of it 
wmed by the impurities 
The revivification of the alumina salt would be 
1imal chareval, The results of 








the experiments were as follow 





10 grains litmus were discol d 250 grains animal charcoal 
10 os » 15 = a a 
14q solution of molasses by 125 ,, imal charcoal 
l > ea - a 2 mina 
l honey water, brown ,, 200 »  abimai charcoal 
l ] oy alumina 


” ” ” ” 


Dinglev's Polytechnisches Journal, v. exlix, p. 61. 
Litzungaber der Akad. der Wiss. za Wien, t. 3 
Extract of a letter from M. Wehier to M, Dumas. 
Sericht der Akad der Wiss zu Ber 1857, p. 116. 

By M. Méne, chemist to the metal! tablishment of Cruczot, 











This alumina was mixed with boiling solutions of colour- | 


monger trade; besides, we have, according to Mr. Mayhew, 
2.000 street sellers of green stuf’, 4,000 street sellers of eatables 
and drinkables, 1,000 street sellers of stationery, 4,000 street 


sellers of other articles, whose receipts are three millions sterling, 





and whose incomes may be put down at one, 

Emerson says the wealth of London determines prices all over 
the globe. In 1847 the money coined in the Mint was 
£5,158,440 in gold, £125,730 in silver, and £8,960 in copper. 
The business of the Bank of England is conducted by about 800 
clerks, whose salaries amount to about £190,000, The bank, in 
1850, had about twenty millions of bank notes in circulation, In 
the same year there were about five millions deposited in the 
savings banks of the metropolia. 

The gross property is insured at £166,000,000, and only two- 
fifths of the houses are insured. The amount of capital at the 
command of the entire London bankers may be estimated at sixty- 
four millions ; the insurance companies have always ten millions 
of deposits ready for investment; seventy-eight millions are 
employed in discounts. In 1841 the transactions in one London 
house alone amounted to thirty millions, In 1839 the payments 
made in the clearing house were 954 millions—an enormous 
sum, which will appear still greater when we remember all sums 
under £100 are omitted from this statement, All this business 
cannot be carried on without a considerable amount of eating 
and drinking. The population consumes annually 277,000 
bullocks, 30,000 calves, 1,480,000 sheep, 34,000 pigs, 1,600,000 
quarters of wheat, 310,464,000 lb. of potatoes, 99,672,000 cab- 
bages. Of fish the returns are almost incredible. Besides, it 
eats 2,742,000 fowls, 1,281,000 game; exclusive of those brought 
from the different parts of the United Kingdom, from seventy to 
seventy-five millions of eggs are annually imported into London 
from France and other countries, About 13,000 cows are kept 
in the city and its environs for the supply of milk and cream ; 
and if we add to their value that of the chéese, and butter, and 
milk brought from the country into the city, the expenditure on 
produce daily must be enormous, Then London consumed 
65,000 pipes of wine, 2,000,000 gallons of spirits, 43,200,000 


| gallons of porter and ale, and burns 3,000,000 tons of coals ; and 


1 have seen it estimated that one-fourth of the commerce of the 
nation is carried on in its port. 

In London, in 1853, according to Sir R. Mayne, there were 
8,618 beer shops, 5,279 public houses, and 18 wine rooms. 

And now, to guard all this wealth, to preserve all this mass of 
industry honest, and to keep down all this crime, what have we ? 
6,367 police, costing £373,968 ; 13 police courts, costing £45,050 ; 
and about a dozen criminal prisons, 69 union relieving officers, 
316 officers of local boards, and 1,256 other local officers, 

In the “ Handbook to Places of Worship,” published by Low, 
in 1851, there is alist of 371 churches and chapels in connection 
with the establishment; the number of church sittings, aceord- 
ing to Mr. Mann, is 409,184; the Independents have about 140 
places of worship, and 100,436 sittings ; the Baptists, 130 cha- 
pels, and accommodation for 54,234; the Methodists, 154 chapels, 
60,696 sittings; the Presbyterians, 23 chapels, and 18,211 sit- 
tings ; the Unitarians, 9 chapels, and about 3,300 sittings; the 





| Roman Catholics, 35 chapels, and 35,994 sittings, 4 Quaker 


chapels, with sittings for 3,151; the Moravians have 2 chapels, 
with 1,100 sittings; the Jews have 11 synagogues, and 3,692 
sittings. There are 94 chapels belonging to the New Church, 
the Plymouth Brethren, the Irvingites, the Latter-day Saints, 
Sandemanians, Lutherans, French Protestants, Greeks, Germans, 
Italians, which chapels have sittings for 18,833. 
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Tuts invention relates to part of a loom for weaving “ stuff” and 
other goods, and consists:—Firstly, in lifting the stop rod of the 
loom by the action of the * picker.” Secondly, in an improved mode 
of working the cylinder by means of an eccentric placed on the picking 
shaft of the loom for that purpose ; and, Thirdly, in an improved mode | 
of working the shuttle boxes, and especially causing such boxes to | 
move as near as may be ina straight line, or horizontally from back | 


to front of the loom, instead of moving them in a curved line as is 
usually practised in looms in which more than one shuttle box is 
employed. The above mechanism, or part of it, may be worked by a 
jacquard machine, or it may be worked direct from the loom. 

Fig. 1 is a front elevation of a loom; Fig. 2 is an end view at A, 
Fig. 1; and Figs. 8 and 4 are detached parts. A is the framing of 
the loom to which is attached the several ordinary working parts as 
well as the additional ones. Bis the motion employed for lifting the 
stop rod of the loom by the action of the picker; C, the cylinder for 
imparting motion to the catches D, which are connected to the 
framing at 1, 1, by a pin or stud on which they vibrate, E, E, are 
springs for lifting the catches; G is a cranked piece for working the 
shuttle boxes at 11; Lis aspring for holding the crank G in proper 
position; Kis the mechanism employed for effecting the horizontal | 
movement of the shuttle boxes from back to front of the loom; Lis | 


an eccentric fixed upon the picking shaft of the loom, and employed | 
| 





for lifting the cylinder C, by which the catches are worked at the 
proper time in accordance with the other movements of the loom. 





CADET’S IMPROVEMENTS IN THE CONSTRUCTION 
OF TAPS. | 
PATENT DATED 38RD NOVEMBER, 1856. 
Tis invention relates, Firstly, to cocks or taps with one or two | 
chambers, and having the passage through opened and closed by 
moveable plugs or valves, either metallic or combined with vulcan- 
ised india-rubber; Secondly, to cocks and taps with one chamber, 
the passage through which is opened and closed by a clack or hinge 
valve, provided with a dise of vulcanised india-rubber to insure per- 
fect closing; Thirdly, to the application of opening and closing 
mechanism outside of the cock or tap, with clack or hinge valve and 
wheel gearing; Fourthly, to cocks or taps with one chamber, as in 
No, 3, the pivots of the clack valve not passing through the case; 
the clack valve being at liberty to open and close according to the 
pressure it receives from the liquid; Fifthly, to cocks or taps, such as 
those in No, 3, but without wheel gearing and endless screw outside 
the case, the pivot end receives an arm which operates the opening or 
closing as desired; Sixthly, to cocks or taps, with two chambers, the 
valve of which is fixed to a rod or stem, which at its head has a key 
with a serew thereon to work in a worm groove in the cock; ant 
Seventhly, to syphon cocks or taps which close of themselves. 


| the top fitted to re 








The illustrations show one mode of constructing taps of each class, 
several inoditied forms being described in the specification. Fig. 1 
shows a section of a tap constructed according to the first part of the 
invention. A is the body of the cock; B, the lid, through which 
passes the rod or stem C, which is provided with a screw thread C!, 
working in a worm groove in the bottom of the lid. The lid screws 
on to the body of the cock at a, and at its upper end has a stuffing 


box d, provided with a cover, which screws upon it. The stem C has | 


at its upper end a handle f, and at its lower end is tapered into the 


conical shape g, to pass through the plug or valve H, to which it is | 


held by a key j. The valve or plug Il is composed of a metallic 


HOLT AND BENTLEY’S MACHINERY FOR WEAVING STUFF, &c. 
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the sixth part of the improvements. A is the body of the cock, 


plate, formed to receive a conical ring of vulcanised india-rubber or | which has cast with it a stuffing box A®, round the outside of which 


key 7. 

Fig. 2 shows a section of a tap constructed according to the second 
part of the invention. The illustration shows the valve and passage 
open; A is the body of the cock, which is cast with a hollow part at 
sive the cover B, which is bolted to it, and forms 
a chamber to receive the mechanism for opening and closing the 
valve; c is a lug, to which is attached by a hinge joint the dented 
segment D, which is worked by the screw thread E! on the spindle 
or rod E, which passes through a stuffing box F to the outside of the 
cock, and has at the top a square part e to receive a suitable key for 
opening and closing the valve. The valve G is fixed to the dented 
segment D by means of a bolt i, which passes through them, and can 
be made to allow sufficient play to the valve for it readily to find its 





| best position upon its seat when being closed. The valve is formed 


of a metal disc y, to which is fixed a lamina of india-rubber or other 


| the stem or rod C, and can turn freely upon it. 


other suitable substance, which is held on by the washer & and the | there is a worm groove 8, }, in which works a set screw, placed in the 
; | back of the hollow handle piece D, which is keyed on to the top of 


The rod C is attached 
at its lower end to the valve B, which is conically shaped to fit the 
conical valve seat a, and passes through suitable packing e placed in 
the bottom of the stuffing box A? There is a spiral spring S set 


| round the rod, which presses upon the packing, and a metal collar 7 


elastic material by means of the plate g! and suitable screws. The | 


working of the cock is, as follows .—The rod E being made to turn by 
suitable means applied at e, the screw thread E! taking into the 
dented segment D will cause the segment to perform a part of a revo- 
lution round the hinge joint C, and will gradually bring the valve to 


its seat, where it may be pressed tightly. A contrary direction being | 


given to the rod will cause the valve and segment gradually to rise 
and assume the position shown in Fig.2. 


Fig. 3 is an elevation, and Vig. 4 a longitudinal section of a tap 
constructed according to the third part of the invention. A is the 
body of the cock, cast open at the top, as shown in Fig. 4, and made 
with a flange a, to which is bolted the plate or cover B; D is anarm, 
to which is bolted the valve E; C! is a short spindle, fixed to the 
upper end of the arm D, and resting at one end in the lug C, in 


which it can turn; the other end passes through the body of the cock | 


to the outside, where it is fixed to the toothed segment D!, which 
takes into the screw thread /i upon the rod or stem f, which is sup- 





ported by and turns upon the lug g, cast upon the shell of the cock, | 


and passes through a lug g', cast with the cover b ; the rod is squared 
at the top to receive a suitable key. The cock works as follows :— 
The stem / being made to turn, the serew thread / acting upon the 
toothed segment D' will cause it to revolve round its axis, and the 
same motion will be communicated through the spindle C! and arm 
D to the valve E, which will open or close the passage through the 
cock, according to the direction of the motion given to the toothed 
segment. 

Fig. 4 will also serve to illustrate the fourth part of the invention. 
The valve is hung on bearings C, by means of a short spindle C). 
The spindle C! does not pass through the body or shell of the cock, 
and the valve E can open or close according to the impulse it receives 
from the liquid. 

Fig. 5 is a tap constructed according to the fifth part of the inven- 
tion. In section it is exactly similar to Fig. 4. ‘The spindle by which 
the valve is hung is made to pass through the body of the cock, and 





has attached to it on the outside a handle H, by which the valve is | 
| the principle is retained of making their ends of different diameters as 


open and closed as required. 


| an elastic dise to form a tight joint round the rod N. 
| screwed into the chamber A and closing it. 


keyed above it to the rod, to keep it in its place. and to support the 
handle D which rests upon it. A! is a plug, screwed into the bottom 
of the body of the cock, to close a hole or opening through which 
the valve is introduced. The cock works as follows :—When the 
handle D is turned in one direction, the set screw, which takes in the 
spiral groove round the outside of the stuffing box, causes the rod or 
stem to have a downward motion, which causes the valve B to open 
the passage, and the spiral spring acting in a contrary direction will 
close the valve when the force is removed from the handle. 

Fig. 7 shows the section of a syphon cock constructed according 
to the seventh part of the improvements. A is the body of the 
syphon, shaped something like the handle of a corkscrew, and made 
hollow at both ends, so as to furm the two chambers Ai, A%, which 
communicate by a passage B, which is made to fit the rod N towards 
A’, and is left a little larger towards A! to allow the liquid to escape 
through the hole R to the outside of the syphon cock; « is a hollow 
tube, pierced with several holes, and pointed at one end; the other 
end is fixed to the body of the cock and communicates with the 
chamber Al. yis a handle or button, which moves in the chamber 
Aa, and has affixed to it the rod N, to the bottom of which is fixed 
the valve M, which is made of metal, and has a vulcanised india- 
rubber or gutta percha tace, which presses upon the seat; Ni is a 
spiral spring ronnd the rod N; I is a small metallic plate; and O 

G is a plug 
This cock works as 
follows:—The pointed tube is inserted into the cork of a vessel con- 
taining gaseous liquid. When the button y is pressed down, it causes 
the valve M to uncover the passage B, and the liquid passes through 
the tube «, the passages B and R, and on to the outside of the cock. 


| The pressure being removed from the button y, the spiral spring N! 


will cause the valve M to close the passage B. 


BOUGLEUX’S IMPROVEMENTS IN STEAM BOILERS. 
PATENT DATED 25TH NOVEMBER, 1856. 
Tuts invention consists in fixing on the inside of boilers vessels or 
tubes having a larger diameter at one end than at the other, the 
object being not only to increase the heating surface, but also to form 
receivers or receptacles for the heated products from the tire, and so 
that when such heated products once enter such vessels they cannot 
get away without the heat being absorbed by the water in the boiler 


FIC.1t. 




















Vig. 1 shows a vertical section, and Fig. 2 a sectional plan of a 
boiler fitted with the tubes or vessels. a, a, is the boiler, which is set 
in brickwork ; 4, 4, is the furnace er fire-place; ¢ is a flue or outlet to 
admit of the products of combustion which rise from the fire passing to 
the flue d which surrounds the boiler, and from such flue d there is a 
flue which conducts the products into the chimney. Vessels or cham- 
bers e, e, are introduced into and fixed in the boiler over the tire; these 
vessels are of larger diameter above the entrances into them than they 
are at their entrances. The form of them may be varied, so long as 


Fig. 6 is a longitudinal section of a tap constructed according to | described. 
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NASMYTH AND WILSON’S HYDRAULIC PUMPS AND PRESSES, &c. 


PATENT DATED 3RD NOVEMBER, 1856. 
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Tuts invention consists, Firstly, in the application of two or more 





usual construction, thereby working the piston to and fro in the 


cylinders and rams to presses, by which the pressure on the follower | cylinder and imparting the requisite motion to the plungers for 


is distributed at two or more points, and consequently the liability of 
breaking the follower is greatly reduced. Secondly, in the application 
of a direct-action reciprocating pump for working hydraulic presses. 
Thirdly, in the application of two or more direct-action reciprocating 
pumps to work hydraulic presses. Also in the application of receivers 
for collecting water under pressure, to be used as a reserve or direct 
supply for hydraulic presses employed in pressing cotton or other 
articles of the like nature. 

Fig. 1 is a side elevation of the improved hydraulic press, which is 
furnished with two cylinders and two rams, and is particularly adapted 


for compressing cotton or other articles of the like nature; Fig. 2 is | 


a transverse section, and Fig. 3 a plan, also in section. The 
cylinders a, a, are each provided with a ram b; these rams are fixed 


in the follower c, consequently the pressure on the follower is | 
| continuing to rise by the com 


distributed more evenly than when only one ram is employed; by 
this means the liability of breaking the follower is greatly reduced. 


The other parts of the press may be constructed in any approved | 


manner, according to the purpose for which the press is intended. 
Three or more rams may be connected to the same follower, if desired, 
for the purpose of more evenly distributing the pressure. By the 
application of two or more cylinders and rams a larger area can be 
more conveniently obtained for the action of the hydraulic power 
than when only one ram is employed, consequently more pressure 
can be given to the cotton or other material of the hke nature to be 
compressed. 

Fig. 4 is an elevation of the direct-action reciprocating pump for 


working hydraulic presses, and Fig 5 a plan ofthe same. ‘The steam | 


cylinder d is provided with a piston of the us ual construction attached 
to the piston rod e, the prolongations of which are the plungers ra 4 
working in the pump barrels g, g. The crosshead A is fixed to the 

iston rod e, and the two connecting rods / reach from the crosshead 
} to the crank pins fixed inthe fly wheels 7. Steam is admitted 
alternately at each end of the cylinder d, as in steam engines of the 


pumping, the rotary motion of the fly wheels assisting the piston 
in reversing the direction of its motion. The third part of the 
invention consists in the application of two or more of the above- 


described direct-action reciprocating pumps to work hydraulic 
presses. Each pair of plungers of these two or more pumps may be 


of different diameters, and the pipes all connected to the cylinder or 
cylinders of the press. In commencing the operation of pressing, all 
the pumps may be set in motion and the follower of the press raised 
rapidly, owing to the large quantity of water pumped and the little 
resistance of the material to be compressed. As soon as the density and 
consequent resistance of the material increases sufliciently to balance 
the force of the largest or lowest pressure set of pumps, their action ceases 


| or forces the water into their respective receiver or receivers, herein- 


after described, the other pumps remaining at work, and the follower 

ined action of the remaining pumps, 
until the resistance of the follower becomes equal to the force exerted 
by the next largest set of pumps, which then ceases to act, or the 
water is then forced into their respective receiver or receivers, and 


| this mode of operation continues until the final compression is given 
| by the smallest set of pumps. 


The same sets of direct-action 
reciprocating pumps may be connected to several hydraulic presses 
and receivers. 

Fig. 6 is a section, and Fig. 7 a plan, of a set of receivers for 


| collecting water under pressure, to be used as a reserve or direct 


supply for hydraulic presses employed in packing cotton and other 
materials of the like nature. The receiver m is furnished with a 
plunger », which is loaded by means of the crosshead 0, suspending 
rods p, bottom ring g, and weights r, which may be of any heavy 
material. 
the parallelism of the plunger in the receiver. The receiver m’, is 
furnished with a plunger 2, the diameter of which is somewhat 
greater than that of the plunger n. Other receivers and plungers 
of the same progressively greater diameters may be used in ccm- 





bination with the two shown in the drawing. The plungers are all 
supposed to be loaded with equal weights, but as the plungers may 
all be of different diameters, it is evident that the pressure on the water 
in each receiver will vary in inverse proportion to the diameter of the 
plunger. The mode of operation is as follows:—The illustration 
represents the plungers at the bottom of the receivers, and the weights 
by which they are all loaded bearing on the floor. Each receiver is 
provided with a pipe or opening to admit the water from the 
hydraulic pumps, which may be of the description shown in Figs. 4 
and 5, or of the ordinary construction, which pipe may also be the 
outlet pipe, and provided with a valve or cock, to open or shut at 
pleasure, connected with the cylinder or cylinders of the press. As 
soon as the pumps are set to work, if the valve or cock is closed and the 
communication cut off from the press the action of the water on their 
respective plungers causes them to rise in their receivers until the said 
receivers are full of water. Thesereceivers areso constructed, that when 
full they will either stop the pumps or allow surplus water to escape 
through an opening or by an escape valve. When all the plungers are 
raised and the receivers are filled with water under pressure, the com- 
munication between the largest receiver and the cylinder or cylinders 
of the hydraulic press is opened. The action of this water raises the 
ram of the cylinder or cylinders, until the resistance of the cotton or 
other articles of the like nature so compressed balances the pressure 
on the water ; the communication between this receiver and the 
cylinder or cylinders is then closed by hand, or by means of a self- 
acting valve, and the water in the next receiver is admitted to the 
cylinder or cylinders in like manner, and so on with the others of 
greater pressure, until the final compression is given by the smallest 
of receivers may be connected by pipes to the rams of two or more 
hydraulic presses ; or a set of receivers containing water at the same 
of the series of plungers. It is evident that the same result 
may be obtained by varying the load on plungers of the same 
diameter, and that the same set pressure may he employed, provided 
the pressure is sufficiently great to impart the final compression to 
the cotton or other material to be compressed. When the stuffin 
box or packings of the plungers require to be examined or repaired, 
the nuts are removed from the rods p, the crosshead o can then be 
lifted up to give easy access to the parts. 


LA CABRA’S IMPROVEMENTS IN PIANOFORTES. 
Patent Daten 6Ta NovEmBER, 1856. 


Tuts invention has for its object, 
First, the simplifying of the action 
of pianofortes, and bringing greater 
power than hitherto upon the 
hammers; and, Second, the con- 
struction and arrangement of a 
check for arresting the hammers, 
and preventing them from repeating 
upon the wires after every blow. 

In the illustration A is the key; 
B, a step block, which forms the 
hopper and bears the end of the 
jack and sticker C,C; D is a rail 
fixed to the frame of the instru- 
ment, which carries a wire d tra- 
versing the jack or sticker C; and 
eis a regulating screw for adjust- 
ing the position of the jack or 
sticker; Eis a rail, to which the 
spring G is fixed, for restoring the 
jack or sticker to its position after 
being acted upon by the key; His 
a hammer rail; I is the but, con- 
nected to the sticker, and supported 
by the hammer rail ; K is the ham- 
mer; K', the hammer rest; L is a 
damper wire connected to the 
damper action M; N, damper 
rail; N! the wire. The check for 
arresting the hammer after having 
acted on the wire will be understood 
from the following description: 
—O is a sticker, carrying at top a 
lever P, connected by a flexible 
flap or hinge to the block R sup- 
ported in therest 8S. Tis the check 
which moves after the hammer, 
arrests it, and prevents it repeating 
upon the wire. 




















Tur Comer.—Saturday was the day when, according to the 
announcement of a certain Professor Hoeck, the great comet was to 
make its appearance. It is almost impossible to conceive the ab- 
surdity of the stories which have been circulated, and eagerly de- 
voured by the credulous. But in addition to the gossip which passes 
from mouth to mouth, tracts and pamphlets, calculated to excite the 
fears of the ignorant portion of the community, and even to drive 
multitudes crazy, have been circulated by tens of thousands. The fol- 
lowing extract is a specimen of the nonsense to be found in some of 
them : “ It will now be easy to conceive what we may fancy in store for 
us, should we and the comet strike one another with direct impact. A 
ghastly event truly—one single moment, one little twinkle of time, 
in which the agonies of ages could condense, when the blood stops 
thick and cold, and the breath sinks deep into the chest, clammy 
with fear, and then—stupendous Heavens, what a scene !—the whole 
race of living beings on this earth suddenly rushes into space. The 
earth is left behind. But where to go ?—shrieking hosts of nations, 
blind with terror and agony too great for the human soul! — Off, off, 
in countless myriads! Etherial beings in flight, human bodies in 
fact! The whole space of Ueaven is alive, and blackened with the 
hideous sight. Disordered, yelling, all stark mad! Yet faster, faster, 
onwards still fall thick the living thousands, a mass of tangled limbs 
whipped on by furies! Still faster, swift as lightning, in a course too 
rapid for any but Almighty eyes to see, all to be absorbed by the 
surrounding skies, as the colours in the kaleidoscope! But what 
becomes of them? The movement off the surface of the earth might 
or might not be sufficiently great to destroy the influence of gravity 
upon each body thrown from it. Some might be jerked high, miles 
into the air with houses and cattle, ships and seas, and fall again a 
hideous mangled heap! Happy they whom earth would still receive 
once more, though but a mass of bleeding flesh and broken bone! 
For what of those who get out of the earth’s sphere of attraction ?— 
They must travel years, perhaps ages and ages, describing orbits 
themselves round a sun, becoming planets in a solar system, till wind 
and friction disperse their substance into vapour, for grave and burial 
never are for them.” ‘The Banbury Guardian of Thursday last, in 
an article calculated to dispel popular fears, states that *‘ it is Ja- 
mentable to find to what an extent the fear of its approach has 
spread amongst the ignorant and superstitious. In German and in 
France, fields have been left untilled and vineyards uncu tivated ; 
labour, in the face of the apprehended catastrophe, being regarded as 





The crosshead o is guided in the grooved rails s to preserve | 


useless. This much we have known for some time; but we did noi- 
know until very recently that such extreme infatuation had extended 
to our own neighbourhood, and that at this moment land within 
three or four miles of the spot where we are now writing is lying 
waste in consequence of the morbid feelings which an anticipated 
collision with the comet has engendered.” 

Heat or tux Eanivu.—By experiments made during the last year 
by Professor Piazza Smyth, at Edinburgh, with a series of earth- 
thermometers imbedded in the earth at varying depths, it was proved 
that there was a gradually increasing heat of one degree Fahrenheit 
for every forty feet of depth, so that at less than two and a-half miles 
water would boil, and at less than 100 miles deep all things would be 
in a state of fusion. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents, 


ON ENERGY, MOMENTUM, AND HEAT. 
Str,— The very able and comprehensive observations which you 
have frequently made upon the nature of heat, when seemed 
called upon by the occasion have, in my estimation, been well 
worthy of the consideration of all interested in this subject. 

On the appearance of Mr. Fairbairn’s recent work, of which 
the new theory of heat forms a prominent part, I admired the 
very clear and intelligible manner in which the views of that 
author upon this subject were criticised in your paper. I have 
again also had the pleasure of reading the very pertinent answers 
rendered to the important questions of “ Goose Quill,” in regard 
to “Energy and Momentum,” which, as your correspondent 
shrewdly observes, lies at the very root of all mechanical science. 
The want of a thorough comprehension of those terms, so as to 
distinguish clearly one from the other, has often led to long and 
violent discussions ; and having very little mathematical know- 
ledge, the subject is one with which I have long been much 
perplexed, and do not yet pretend fully to understand ; but 
therefore the more desirous that the following reflections may 
be brought under the notice of your readers and correspondents 
for consideration, in the hope that they will at least have an 
elucidating tendency. 

In a work before me I find it stated that the same amount of 
force expended in putting in motion a heavy and a light body 
will always produce the same momentum. Now if the word 
force is here to be understood as work, energy, or foot pounds, 
this statement is incorrect; but the terms vis viva, force, work, 
energy, power, and momentum, are applied by most authors 
with so little discrimination, it is not surprising that difficulty is 
experienced in arriving at their precise meaning. The first four 
are the products of pressure and space without any relation to 
the time during which pressure is continued, whilst the last is 
the product of pressure and time without any relation to the 
space through which pressure is exerted ; and power is the pro- 
duct of pressure, space, and time together. The vis viva or 
energy of a body in motion is equivalent to the work expended 
in producing motion, but nine times the pressure through the 
same space, or the sume pressure through nine times the space, 
will only generate a treble velocity, and a double pressure 
through a double space, or a quadruple pressure through the 
same space, will only yenerate a double velocity ; a body there- 
fore with two velocities has four times the energy of another of 
the same weight with one velocity. A pressure of one pound 
applied against a body one pound in weight, and continued 
through a space of one foot, will generate a velocity in round 
numbers of eight feet a second; through a space of four feet, 
twice eight, or sixteen fect a second; through a space of 
three times three, or nine feet, a velocity of three times 
eight, or twenty-four feet a second; and through a space 
of 10x10 = 100 feet, a velocity of 10x8 = 80 feet a second, 
while a pressure of 1001b. through one foot would produce 
the same velocity; when, therefore, a body is free to move 
without resistance, whatever may be its weight, a pressure of 
one pound through 106 feet will generate in that body the same 
velocity as a pressure of 100 1b, through one foot. When a body 
falls without resistance from any given height, the action of 
gravity represents a pressure equal to the weight of the body, 
and the height the distance through which this pressure is 
applied. When the velocities acquired after this pressure has 
been applied through 

1-64th, }, 1. 4, 9, 16, 25, 36, 49, 61, 81, 100, 400, 6,400, 10,000 feet 

are 1, 4, 8, 16,24, 32, 40, 48, 56, 61, 72, 80, 160, 640, £00 ,, 
a second, the vis viva, energy, force, or work is therefore 
expressed in foot-pounds by the first numbers, when a 
body of one pound is moving with the velocities respec- 
tively indicated in the last figures underneath ; hence we find that 
eight times the square root of the height or distance in 
feet through which a pressure is applied, of an intensity equal 
to the weight of the body, equals the velocity in feet per second 
generated in the same body, and 1-64th part of the square of the 
velocity in feet per second, multiplied by the weight in pounds, 
equals the energy of motion expressed in foot-pounds, which is 
simply the product of pressure and space, and altogether 
independent of time, as a pressure of say four pounds through 
four feet, or one pound through sixteen feet will always transmit 
sixteen foot-pounds of energy, whether the time occupied may 
be a second or a month, With momentum this is pre- 
cisely reversed, as the same pressure acting between 
two bodies free to move without resistance more than 
that required to overcome their own inertion, will always 
in the same time generate the same momentum, and 
equally in opposite directions, whatever may be the space 
through which this pressure may require to be applied. A 
pressure of one pound applied between two bodies free to move, 
and continued one second of time, will always generate a mo- 
mentum of thirty-two pounds in both directions, whatever may 
be the weight of the bodies between which this pressure is 
applied; or, while a body acquires thirty-two pounds in one 
direction, another body with motion in the same direction will 
lose the same quantity. A pressure of one pound during two 
seconds, or two pounds during one second, will transmit sixty- 
four pounds momentum, and one pound during ten seconds, or 
ten pounds during one second will generate 10 x 32=320 ‘b. mo- 
mentum, whatever may be the weight of the bodies between 
which pressure is applied, provided no counter pressure opposes 
motion. When told, however, that the momentum of a body 
is equal to say sixty-four pounds we can form no conception 
of the force or work which has been expended in generating 
this quantity of momentum, unless we know the weight or, 
otherwise, the velocity of the body in motion, but can only 
say that it has received a pressure equivalent to two pounds 
during one second, or four pounds during half a second, Xe. ; 
whereas the space or distance through which pressure of the 
same intensity is applied during any given time depends alto- 
gether upon the weight of the masses. Supposing we take a 
body of sixty-four pounds, and another of one pound, and apply 
between those masses a pressure of one pound; at the end of 
two seconds the one pound weight would have moved sixty- 
four feet, and have acquired a velocity of sixty-four feet a 
second, while the other weight of sixty-four pounds would have 
moved in the opposite direction only one foot, and have acquired 
a velocity of only one foot a second. While, therefore, the work 
expended in giving a momentum of sixty-four pounds to the 
one pound mass is equivalent to sixty-four foot-pounds (or a 
pressure of one pound through sixty-four feet), the other mass 
of sixty-four pounds has acquired the same momentum by a 
pressure of one pound through one foot, or by an expenditure 
of one foot-pound ; therefore, although the momentum of the one 
ig equal to that of the other, the energy of motion in the small 
body and work expended in producing that motion is sixty-four 
times that of the larger. If both bodies had weighed sixty- 





four pounds, the same pressure during the same time woul 
still have produced the same momentum ; but as each body 
would then only travel one foot in opposite directions, a pressure 
of one pound through two feet only would be expended. In 
the first case we transmit sixty-four foot-pounds of force, and in 
the last only two foot-pounds, while the momenta in both 
instances are alike. 

To double the momenta of any bodies without adding to their 
weight requires twice the velocity, and, therefore, four times the 
force ; and by doubling the weight we have the same momentum 
with half the velocity, and, therefore, only require half the force 
to generate the same momenta with bodies of double weight. 
It is, therefore, obvious that the momenta which may be gene- 
rated by one foot pound of force is only limited by the weight of 
the masses between which this force is expended—that is, always 
assuming that the bodies are not held together by gravity or 
any other foree—and, on the other hand, the quantity of force in 
foot-pounds which might be expended in generating one pound of 
momentum, is only limited by the minuteness of the smallest 
particles of matter. 

When a ball is fired from a cannon 200 times its own weight, 
the ball and cannon move in opposite directions with velocities 
as 200 to 1; and since the gaseous products of the powder press 
against the ball and cannon in opposite directions with the same 
intensity, and during the same time, their momenta are equal ; 
but as those gases press against the ball through 200 times the 
space, it is obvious that the ball receives 200 times the energy of 
the cannon. If we assume 201 grains of powder to have been 
exploded, then 200 grains of the gases would follow, filling up 
the space and pressing onwards in the direction of the ball, 
while one grain only would be required to follow, fill up the 
space, and press with an equal intensity, and during the same 
time, in the direction of the cannon. 
cannon in weight the same momenta would therefore be generated 
in opposite directions with two grains of powder. I have, how- 


ever, seen it stated by eminent authors that the same charge of | 


powder would always generate the same momenta, giving a 


double velocity to a ball of half the weight. This, however, is | 
as far, however, as we are enabled to avail ourselves of natural 


evidently a mistake, as it is obvious that the same charge of 
powder cannot give more than a double velocity to a ball one- 
fourth of the weight. When action and reaction are said to be 
equal and opposite, it is only understoed that momentuim cannot 
be produced in one direction without generating the same quan- 
tity in an opposite direction or destroying a like quantity in the 
same direction. The energy generated, however, or force in foot- 
pounds expended, can never be equal in opposite directions unless 
the bodies are of equal weight. As an evidence of the greater 
energy of the ball over that of the cannon, let us suppose that a 
ball of one pound is fired with a velocity of forty-eight feet per 
second from a cannon weighing only three pounds which would 
acquire one-third of the ball’s velocity—that is to say, would 
move in an opposite direction at a rate of sixteen feet a second, 
and the momentum of each would equal forty-eight pounds, 
Let us now suppose that the ball in its progress—which we will 
assume to be perfectly elastic, moving without resistance, and 
unaffected by gravity—to encounter another elastic body at 
rest of the same weight as that of the cannon; after impact 
this second body would acquire a motion of twenty-four feet a 
second, and its momentum would therefore be twenty-four pounds 
greater than the ball from which motion was obtained as 24 x 3 
= 45 + 24; but the energy of the ball would not yet be ex- 
hausted, as it would rebound after impact, and move witha 
velocity of twenty-four feet a second in the opposite direction, 
and would therefore again approach the cannon from which it was 
fired ; and since the cannon is supposed still to be moving with a 
velocity of sixteen feet a second, the ball would approach it at the 
rate of 24—-16 = 8 feet a second, and after impact—always 
supposing the bodies perfectly elastic—the motion of the cannon 
would be increased from sixteen to twenty feet a second, and the 
ball would continue to follow moving in the same direction as 
the cannon, with a velocity of twelve feet per second. The 
momentum has therefore been increased from forty-eight to 
seventy-two pounds in each direction, as we have now 20 x 3 
+121 = 72)b. in the direction first given to the cannon, and 
24 Xx 3 = 72 Ib. in the direction first given to the ball; but the 
energy is the same as at first. The velocity of the ball 
before collision being forty-eight feet a second, its energy would 
equal thirty-six foot-pounds, while the energy of the cannon, 
with a velocity of sixteen feet a second in the opposite di- 
rection, would equal 4x 3=12 foot-pounds ; and after collision 
we have in one direction three pounds with a velocity of twenty- 
four feet a second, the energy of which is equal to 9x 3=27 
foot-pounds. In the opposite direction we have the cannon 
with a velocity of twenty feet a second, which equals an energy 
of 6}x3=18} foot-pounds, and which is followed by the 
ball with a velocity of twelve feet a second, and therefore 
with an energy of 2} foot-pounds. Hence the whole energy 
before and after collision is the same; as 27 +183+2}=—3416. 
Those results are easily, and have often been, verified within 
as close an approximation as can be expected from the want 
of perfect elasticity by the suspension and impact of ivory 
balls of unequal weights. It is, therefore, obvious that mo- 
mentum cannot be considered as a measure of force, since it 
can apparently be increased in both directions at the same 
time without any loss of energy whatever, and conversely 
when elastic bodies, with motion from opposite directions, 
meet, and both move after impact in the same direction. The 
momentum of both after impact in this direction will only equal 
their differences before impact, that is to say, that of both will 
only equal that which the one possessed over that of the other 
before impact ; and with perfectly elastic bodies this apparent 
loss of momenta occurs without any loss of energy. And, 
again, we can see that work or energy may be expended without 
producing any increase of momentum whatever. 

As an example of an expenditure of foree without any increase 
of momentum, let us suppose two balls fired from the same can- 
non, with velocities of sixteen feet a second, one following close 
behind the other, and each weighing one pound ; their united ener- 
gies would equal 4 x 2= 2= 





3 foot-pounds, and momenta 16 x 2=32 1b. 
Let us now suppose, while those balls are moving together, that 
a force is generated between them, by the explosion of powder 
or otherwise, just sufficient to stop the progress of one when the 
motion of the other would be accelerated. This force will re- 
quire to equal precisely eight foot-pounds, when the motion of 
one would be arrested, and that of the other increased from six- 
teen to thirty-two feeta second; or, while one ball loses a mo- 
tion of sixteen feet a second the other gains sixteen feet, but 
while four foot-pounds of euergy is only lost by the one, twelve 
foot-pounds is gained by the other, as, in addition to the four 
foot-pounds obtained from the other ball, cight foot-pounds (of 
energy) is obtained from the powder. While, however, this 
eight foot-pounds of force has been expended, we have no increase 
of momentum whatever ; but, in place of two pounds with a ve- 
locity of sixteen feet asecond, we have only one pound with a ve- 
locity of thirty-two feet, the energy of which is equal to sixteen 
foot-pounds, and, therefore, equivalent to the force expended. 
I have already mentioned having scen it stated that the same 


d | charge of powder would give a double velocity to a ball of half 


| 





With a ball equal to the | 











the weight; but this illustrates the necessity of expending a 
double quantity of powder to generate a double velocity with a 
ball of half the weight. If we assume two grains to have been 
expended in discharging both balls, one grain only would 
be required to discharge one ball with the same velocity ; 
and since the whole force of the last ball is transmitted to the 
first in urging forward the gaseous products of the powder 
while this fills up the widening space and acts with a pressure? 
equally upon both in opposite directions until the motion of one 
is arrested, while that of the other, being of the same weight, is 
increased to the same extent, while the one parts with sixteen 
feet of motion the other acquires sixteen feet; and the force of 
powder required to effect this will be the same in quantity as 
would be necessary to give them a velocity of sixteen feet a 
second in opposite directions, supposing both bodies at rest ; and 
since one grain is required to give a motion of sixteen feet to one 
body, another grain would be expended in giving motion in an 
opposite direction to a body of the same weight, and four grains 
would therefore be required to give a velocity of thirty-two feet 
to one body. As two grains are first expended in giving a motion 
of sixteen feet to both balls, and another two grains is expended 
in effecting their separation, by which the one loses sixteen feet 
while the velocity of the other is increased to thirty-two feet a 
second, or while one loses sixteeen pounds momentum the other 
gains sixteen pounds ; and viewing the subject in this manner we 
may say that momentum can neither be increased nor diminished 
by any expenditure of force whatever, since all matter in the 
universe is assumed to have motion; and we cannot conceive 
how the momentum of any body can be increased in one 
direction without destroying a like quantity in the same 
direction; or if we retard the motion of any body in one 
direction we must at the same time accelerate the motion of 
some other body in the same direction. As far, therefore, as we 
are able to perceive, momentum can neither be increased nor 
diminished, and we are also led to the same conclusion in regard 
to energy, which, although constantly undergoing change in its 
maoner of manifestation, may, as a whole, remain the same, In 


forces, after having been made subservient to our purposes they 
are so far lost to us, or rather, | should say, that we have to 
that extent an equivalent ; and therefore our operations can only 
be continued by a constantly renewed supply. This method 
of reasoning, however, leads to the conservation of energy, and 
therefore, not only to the nature of heat, but also includes that 
still more subtile agency the force of gravity, regarding which it 
would be more difficult to prove than to advance an bypothesis 
showing that the action of this force is only in accordance with 
tle other established laws of motion. I will, however, defer this 
for the present, observing only in the meantime that it appears 
to me to be impossible to conceive of a drawing or attractive 
force in nature; whereas if we suppose an ether to pervade all 
space some thousands of times lighter than hydrogen, and at the 
same time with an elasticity many thousands of times greater 
than that of our atmosphere, it is readily perceived that the 
waves or Vibrations of such an atmosphere, moving with in- 
conceivable velocities, would tend inevitably to drive all bodies 
together, and therefore produce our planetary motions. An 
impelling force of this nature would fulfil the law of the squares 
—that is to say, at half the distance from each other bodies would 
be driven together with four times the force, and while the 
energy of motion of masses or atoms are increased as they 
approach each other, impelled by those waves and vibrations, 
this ethereal ocean must lose a similar quantity of motion; an 
interchange of energy always accompanying a change of distance 
between the smallest atoms as well as between the largest globes. 
As, however, objections fatal to such an hypothesis may possibly 
be raised which I have not been able to perceive, I will not dweil 
upon this at present, but return to the consideration of heat. I 
have so far, when speaking of collision, taken notice only of the 
effects of impact of perfectly elastic bodies, when all the energy 
of motion lost in one body is entirely transferred to another, and 
therefore no heat produced ; but as we have no bodies perfectly 
elastic, we can have no collisions without some loss of motion in 
the masses, for which loss we have equivalent motion in the 
atom which we term heat, but which, according to the new 
theory, is but another name for motion, When, therefore, force 
or motion is said to have been converted into heat, it is merely 
assumed that the motion of the mass is transmitted by collision 
to the atoms of which the mass is composed, and generates 
what is termed molecular motion—a kind of quivering, 
or rapid vibration, and possibly rotations of those atoms, 
which are so exceedingly numerous that, like the atoms of 
our atmosphere, they are by their minuteness rendered alto- 
gether invisible, hence their motion must also be invisible. 
When molecular motion is increased the body expands as the 
atoms are driven from each other, and force disappears in in- 
creasing their distances in the same manner as force disappears 
in raising a weight from the ground; so that what is called affi- 
nity, cohesion, attraction, and gravity, may be but different 
names for the same force by which all bodies are held together 
and constantly impelled towards each other; and it is, there- 
fore, natural to suppose that the increased energy of motion of 
those atoms, together with this force which is required to in- 
crease their distances from each other, wiil precisely equal the 
energy of motion lost by the collision of imperfectly elastic 
bodies. When the hand is laid upon any substance of the same 
temperature, we have no sensation of either heat or cold, because 
the molecular motions of the mass harmonise with the molecular 
or nervous motions of the hand, and while both vibrate in uni- 
son we have no collisions; but when the motions of the atoms of 
the mass are not in concord with those of our nerves, we have a 
series of impacts, and experience a sensation which we call heat 
when the atoms of the mass are vibrating more rapidly, and cold 
if with less rapidity than those of our own system. 

When a weight of teu pounds is raised to a height of 772 feet by 
the expansion of steam, as much molecular motion (or heat) would 
be lost by the steam as would raise the temperature of one pound 
of water 10° Fahrenheit. And if this weight is afterwards 
lowered slowly by the aid of a puliey and friction strap, the same 
quantity of heat would be generated by the friction between the 
pulley and strap; but if this weight in its fall was caused to 
raise another weight over a pulley or otherwise then any heat 
which could be generated by friction or otherwise, would equal 
that which was due to the difference of the two weights; but if 
the falling weight could raise another of equal weight to the 
same height, no heat whatever would be generated. And, again, 
if the same weight was permitted to fall freely, without resist- 
ance, from a height of 772 feet, a velocity would be acquired of 
223 feet a second ; but with this velocity we would have no 
heat until motion is again retarded or arrested by being brought 
in collision with the earth, or otherwise, when the same quantity 
of heat would again be geverated; so that it will be seen that 
in the mere act of falling no heat can be generated, as it is only 
when motion is arrested or retarded that we can have any mani- 
festation of heat whatever. When one unelastic body in motion 
strikes another at rest of the same weight, half of the energy, as 
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you have observed, is converted into heat ; and when a weight of 
one pound, with a velocity of thirty-two feet a second, is brought 
into collision with a weight of three pounds at rest, both will move 
together with a velocity of eight feet a second, and although 
the momentum is the same as before collision, the energy is 
reduced from sixteen to four foot pounds, therefore three-fourths 
of the energy is converted into heat by collision; and if the body 
at rest weighed seven pounds, we would have seven-eighths of the 
energy converted into heat by collision, while the momentum 
would still remain the same. We have a very good practical 
illustration of this law in the driving of piles of timber into soft 
clay, as it is well known that aram weighing ten pounds falling 
from a height of 100 feet would not drive a pile with the same 
force as another weighing 100 Ib. failing from a height of ten feet. 
When the driving ram and pile are of equal weight, about half 
of the force of the blow is expended in separating the fibres of 
the wood and producing heat at the head of the pile, while the 
other half only urges it forward, separates the clay, and also 
generates heat; but at the point of the pile, when the ram is 
one-fourth the weight of the pile, four-fifths of the energy given 
to the ram is expended at the head of the pile, and one-fifth only 
effective in urging it forward; and when the ram is four times 
the weight of the pile, one-fifth only is lost in producing heat at 
the head, and four-fifths effective in urging it forward, separat- 
ing the clay, and generating heat at the point. Hence the 
economy, as found in practice, of a heavy ram with a moderate 
fall. 

A confusion of ideas in regard to work and momentum has 
frequently led parties to urge the adoption of small paddle 
wheels and screws with higher velocities for the propulsion of 
vessels, 

The loss which this would incur is, however, easily exempli- 
fied by supposing two steam vessels, in every respect the same, 
placed bow to bow, and sterns looking in opposite directions, 
when, if the wheels of both are set in motion with equal veloci 
ties, the bows would press against each other but no motion of 
either boat would follow; and assuming the pressure the one 
exerted against the other to equal 33,000 lb., and the wheels to 
revolve in opposite directions with a velocity of one mile an 
hour, or eighty-eight feet a minute, the work of the engines of 
each boat would equal eighty-eight horses ; and whatever may be 
the area of the paddle boarda, the one will only maintain its 
position against the other while the pressure against the water 
in opposite directions is of the same intensity, and, therefore, 
while the same momentum in opposite directionsis given to the 
water. But I have already shown that the same momentum can 
only be produced with half the weight by exerting the same 
pressure through a double space, or by a double quantity o/ 
work, If, then, the area of the wheels of one boat were so re- 
duced as to give momentum to only half the quantity of water, 
those wheels must revolve with a double velocity and exert the 
same pressure against the water as the other boat, but through 
a double space; and since the pressure of the paddle board 
against the water must always be alike in both boats, the pres- 
sure of steam against the piston must also be alike whatever the 
velocity, and, therefore, while the wheels of one boat travel 
against a pressure of 33,000 lb, at the rate of eighty-eight feet a 
minute, those of the other giving motion to only half the quan 
tity of water would travel against a pressure of 33,000 lb. at the 
rate of 88 x 2=176 feet a minute, doing the work of 176 horses, 
and consuming a double quantity of steam, while it is still 
only able to maintain its position against the pressure of the 
other. 

If a pressure of 33,000 lb. was sufficient to give to each boat 
a motion through the water of nine miles an hour, the wheels of 
one would move with a velocity of ten, and the other eleven 
miles an hour; and therefore the steam consumed by one would 
be one-tenth more than that of the other, or while the engines of 
one equalled 880 the other would equal 880+88=968 horse 
power, that is, while both boats only move through the water 
with the same velocity of nine miles an hour. It will be ob- 
served, however, that when a wheel moves through the water 
with a double velocity or a double number of revolutions in the 
same time, that the area of surface brought in contact with the 
water in any given time is only reduced to half when the boards 
are reduced to one-fourth the area, or when one-half of the 
boards are entirely removed and the remaining half reduced to 
half the area. If the wheels revolved with a double velocity 
without any reduction of area, double the quantity of water 
would be set in motion with a double velocity, which would 
produce four times the momentum, and therefore four times 
the pressure ; and since this quadruple pressure is propelled with 
a double velocity or through a double space in the same time, 
eight times the power is necessary. ‘T'o propel a vessel through 
any given distance with a double velocity requires four times 
the power, and during any given time eight times the power, 
as double the space is then passed over during the same time 
against a quadruple pressure. 

When speaking of the diminished effect of a propeller of re- 
duced area I left out of view the power which is lost in pro- 
ducing heat by the blow and agitation given to the water in 
different directions. This loss is always considerable, and when 
the same momentum is given to half the quantity of water, the 
loss from this cause must at least be doubled. 

When a vessel is moving through the water with a regular 
velocity, the momentum given to the water by the paddles in 
one direction is equal to that given to the water by the vessel in 
an opposite direction, when this motion is measured in oppo 
site directions from the vessel itself; but when the motion is 
measured from any fixed point upon the earth’s surface the 
whole momenta is nothing, the water being merely agitated, and 
as the waves settle down and continue to diminish until they 
are no longer visible, the work of the engine is then said to have 
been entirely converted into heat. 

I intended to have made some observations in regard to the 
density of saturated steam, and to have endeavoured to point 
out the cause of loss which frequently arises from expansion of 
steam, and also to have shown that we do not require to rely so 
entirely as I see is supposed upon the researches of Toule, in 
regard to the mechanical equivalence of heat, however valuable, 
as those experiments certainly are, as an experimental proof of 
the correctness of other theoretic and independent methods by 
which, from long known data, the same estimation is closely 
approximated ; but as I have already ventured too far upon the 
limits of your space, I will reserve those subjects for some future 
ommunication. 

Glasgow, 5th June, 1857. 








J. B. 





THE AERIAL CHARIOT, 
Srr,—You have been so kind in publishing everything con- 
cerning my aerial chariot, that I feel placed in an awkward 
position when replying to your remarks, so I shall merely state 
that your comparison to a man in a sack cannot be received as a 
proper illustration of my aereal chariot, and yet he could raise 
himself in the manner I have proposed to adopt for starting it. 
Talso deem it right to mention that I am not aware of ever 





having intimated that it was my intention of giving the invention 
of my aerial chariot to the public. I think, that of the screw 
propeller, whose qualities are now fully admitted by its adoption, 
to be most ample, as set forth in my letter which you have pub- 
lished, I may add, that the principle of my aerial chariot does 
not yet appear to be fully understood, as it only sustains itself 
by its pressure on or against the air; the moment that pressure 
ceases, as it would do by merely following the current of the air, 
like a balloon, it must fall to the ground, and when it goes with 
the wind, it must proceed faster than the wind so as to obtain 
a pressure in front similar to birds. The pressure I allude to, 
any person can perceive when travelling on a railway in the di- 
rection of the wind, if it is not very strong indeed at the time. 

As I can obtain a force of a ten pounds weight by a small 
aerial screw of only five inches, when acted on with a cord 
round a small peg as a humming top, then I ask what force 
may I expect from an aerial screw of fifty inches acted en by a 
winch a foot long, which, although reduced in force by two 
cog wheels, I say it must at least have one hundred times more 
power than I require to continue the flight of the aerial chariot, 
particularly when every turn of this winch will be an additional 
force added to the increasing impetus, the same as the steam 
engine multiplies its impetus and that of its burthen, so when 
once full velocity is obtained it will merely be required to apply 
only one-hundredth part of the force I could apply to the winch ; 
and when it is recollected (which I have often proved by ex- 
periment—as some also have done to whom I related the fact) 
that a floating surface with a proportionate weight, like that of 
the aerial chariot, will only take, at the most, one-tenth part 
of that weight to draw it forward with velocity on its being pre- 
sented to a pretty strong wind, then I say the principle cannot 
be questioned, nor even its chance of success ; and the sooner the 
scientific admit it—like M. Elie de Beaumont—the better for 
their credit, and the less compliment they will bestow on me; 
for all ray apprehension was that they would find it too sim, le 
and too clear, and say that any person could have done it 
who had set his mind to it; now that cannot be said, as it appears 
I must drive it into the heads of all before they will believe in 
the principle, whilst hereafter they will be wondering how they 
could for one moment hesitate in acknowledging, for it would 
appear as if all the scientific world had given each other the 
word to deny it to the last, or until they have all seen its success. 
As an illustration of the pressure the aerial ciiariot will receive 
when going with the wind, I beg to propose the following :—lLf, 
when travelling on a railway train that is going with the wind a 
kite were let off and the string held by a person in the train, 
the novel appearance of a kite flying with its buck to the wind 
would be witnessed. 

I have just learned that Mr, Brunel has since decided on using 
only two blades to the screw propeller he intends for the Great 
Eastern, thereby adopting the precise furm I presented to 
Government and the country. It might be well to add that 
my screw propeller was incorrectly copied, for the edges of the 
blades were made to run on in a direct line with each other, and 
of course across the centre of the screw, which is an error, for 
the lines should be the thickness of the boss apart, otherwise 
there will be some loss of power near the centre of the screw 
propeller. This is of so much importance that I need not 
apologise for troubling you with the addition, and if Mr. 
Brunel applied to the Great Eastern the four or six screws, 
and the floaters or extra keels instead of the paddle-wheels, nine 
tenths of whose power will be wasted on the Atlantic, he would 
really be adding another wonder to the world, 

London, 13th June, 1857. 
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THE PRACTICABILITY OF AERIAL NAVIGAT "ON, 
Srr,—For a machine to be undera necessary degree of control 
when in the air, it must act in such a manner as to be dependent 
upon it for support and motion, and the greater the dependency 
the greater will be the stability and control under which the 
apparatus can be brought. The paddle and screw being used in 
water are suggestive of like contrivances for the air. In air, 
however, the former would be most effectual, on account of the 
minimum velocity required to propel a machine driven by it, 
were it not for its great liability to be influenced by cross cur- 
rents. Hence the screw is superior, but, from its motion, re- 
quires greater velocity than the paddle, to compensate for the 
minimum density of the air. The great increase of motion given 
by the screw over the paddle in water is apparent, but by in- 
creasing the size of the screw you merely increase the strength 
but not the motion, while by so doing to the paddle you increase 
both. Also from the relative sizes of the two the advantage is 
perceived. Increased velocity with regard to air is practically 
possible, where it is not so with regard to water, thus compensat 
ing for inferior density, and with a bulk less than that employed 
as regards water. The proportion of effect of the paddle and 
screw in air would, of course, be different to the effect in water 
with the same relative velocities from minimum density, the 
serew depending considerably more on the density than the 
paddle. Ata velocity sufficient for water, it would, of course, 
not be so for air, but in the mode of action it is much the same, 
When two or three horizontal floats are caused to flap as in the 
case of wings, supposing that they were of the same lengths and 
breadths as those of the paddle, to answer for air, the velocity or 
area mnust be increased, The position of the paddle float when 
vertical and immersed entirely in water isthat of the greatest effect, 
and would correspond tothe lowest positions which the horizontal 
floats would take. Supposing a paddle to have eight floats, and 
all these assume their vertical position in water thirty times per 
minute, then the two horizontal ones would have to flap 120 times 
each (if they were so arranged as to be placed in water), and more 
for the air. Supposing the diameter of a screw to be 6 feet and 
itis at an angle of 20°, then the distance through which the 
extremity of the screw will pass will be equal to the altitude of 
an inclined plane at an angle of 20°, at the distance of 6 feet, or 
when that extremity is vertically over its first position, From di- 
minished density, however, in practice the screw loses some o! 
this height, und hence the increased velocity above that of water 
Of course the greater the density, the less would be the requisite 
velocity, on account of the minimum loss. With respect to 
danger in descent, in the case of either paddle or screw, there 
should be a descending as well as an ascending power, and a 
parachute might be added above, and springs beneath the ma- 
chine in order to break the fall as much as possible. 

J. A.D. 





CookinG By ELecrriciry.—A curious experiment took place on 
Monday at St. Denis, at the residence of M. Gisquet, formerly prefect 
of police at the commencement of the reign of Louis Philippe, and 
now oil-refiner. By means of an apparatus invented by M. Bullot, 
and in which electricity is the only agent, six pounds of beef were 
perfectly cooked in five minutes and ten seconds. Several trustworthy 
witnesses, watch in hand, verified this rapid act of cookery. At the 


end of 310 seconds the boiled meat and broth made from it were 
tasted, and both were found to be excellent, although a little too salt 
—a fault not attributable to the apparatus.—Courrier de Paris. 





RAILWAY CAR WHEELS. 

For some of the uses to which cast iron is subjected, great 
strength is the only requisite ; for others, hardness is a quality 
of great importance; and for others again, as in some of the 
mivor parts of light machinery, the opposite and a consequent 
facility for perfect finishing is paramount. There is probably 
no example in which a combination of great strength at all 
temperatures—elasiicity to resist the effect of continued con- 
cussion, and extreme hardness and ability to resist wear in cer- 
tain parts—is required to so great a degree asin the wheels of 
ordinary railroad cars. Economy of power impels us to the 
employment of wheels of large size, so that the number of 
revolutions, and the consequent friction on the axis in travelling 
a given distance, may be as little as possible ; but every increase 
of size involves not only an increased weight of useless load to 
be moved with each car, but a necessity for greater strength in 
all the parts of the wheel itself, and also exposes the track to a 
greater percussive strain, as the wheels roll over it. Under these 
conflicting influences, wheels are manufactured of every size, 
from twenty-four inches diameter to thirty-six, the smallest 
being employed in the trucks of some locomotives, and the 
largest under passenger cars, for rapid travelling, but in every 
case great efforts are made to combine strength with lightness, 

The hubs and rims differ little in all the most approved 
varieties, but in the form and arrangement of the intervening 
parts an almost infinite variation in form is allowable. Scores 
of patents have been granted in this country for car wheels, and 
principally for varieties in this part alone. The policy of the 
Patent Office has been to protect every new form, without 
inquiring very closely into principles or effects, the subject being 
one difficult of close and positive analysis in this respect. This 
course has been very properly adopted as one which would give 
a fair chance to all, and be likely, in the end, to develop the best 
possible disposition of the material. Straight spokes, as in the 
common coach or wagon wheel, have been long since abandoned, 
as, whatever may be the theories ado;ted in explanation, the 
fact is sufficiently evident that, with a given weight of metal, 
they are more liable to break. 

Plates, in some form, have come to be considered as a 
necessity ; and it has been attempted in most of the patents to 
so dispose the metal as to allow proper shrinkage and expansion, 
and provide an ample degree of elasticity, and yet secure just 
the proper amount of strength, proportional to its strain, at 
every point diminishing from the centre to the circumference. 

On some of the New Jersey roads, and toa considerable extent 
in Great Britain, wood has been employed with very good effect 
as a filling up between the hub and rim, both of which latter 
parts are necessarily of metal. Red cedar is the favourite for 
this purpose in this country, and is applied in blocks properly 
tapered and thoroughly seasoned, put together and secured by 
rings, 80 bolted as to make the whole perfectly solid. ‘These 
wheels are something lighter probably than the majority of 
plate wheels of the same size, and are considered, in some 
points, more desirable; but the cost has forbidden their very 
extensive introduction. 

Insome foreign countries wrought wheels have been tried, 
and elaborate and powerful machinery has been devised for 
properly forging such wheels in one piece ; but with us, cast iron 
alone has been, and will probably continue to be, the popular 
material. The face or tread, which rolls on the rail, requires to 
be of the hardest and most uniform texture to resist wear, In 
wrought wheels this may be of steel; but cast wheels are 
hardened nearly as intensely, though not so tenaciously and 
uniformly, by the familiar process of “ chilling,” or rapid cooling, 
by contact with a good conductor of caloric. Thisis readily 
accomplished with proper iron. 

We were not aware, until a few days since, of the existence of 
the “Union Car Wheel and Tire Works,” at Jersey City ; but 
while waiting for the cars recently, we spent an hour there very 
profitably, and will briefly describe the process of wheel-making : 

The work resembles that of an ordinary foundry, except in 
the provision for chilling and annealing. The tread or exterior 
of the rim is cast in contact with a heavy ring of iron, pre- 
viously turned smooth, The metal employed in these works is 
hot blast iron, from Connecticut. Nos. 3 and 4 are preferred, 
and small quantities of white iron are added whenever the 
metal proves not sufficiently inclined to chill. The depth to 
which the hardening is effected on the rim should be about half 
an inch, and this may be very readily ascertained if the casting 
be broken across at that part. In order to afford means for thus” 
ascertaining the depth of the hardened metal, small projections 
termed “ trials” are cast on the side, which trials are broken off 
by a hammer after the wheel is cold, and readily show by the 
colour and highly crystalline appearance of the fracture the 
precise depth of the chill. The mould—constructed in the 
ordinary manner, except for the insertion of the chill, is broken 
up as soon as practicable after the metal has been poured, Eight 
minutes was the time allowed in the instance which we timed ; 
and the wheels, still bright red-hot, are at once transferred to 
“annealing pots,” where they are covered deeply with dry sand, 
and allowed to remain three days gradually cooling. From 
experiments made in the Crane Foundry in England, in 1849, it 
appears that iron chilled and subsequently annealed is con- 
siderably stronger than common castings; but it is not probable 
that the annealing employed in the car wheel mavufacture has 
any such effect, as it is not sufficient to soften the tread, but 
only to equalise the shrinkage of the metal in cooling and avoid 
a tendency to fracture. It would probably be necessary, in order 
to produce extra strong castings by such means, to allow the 
chilled metal to cool, and subsequently to heat it nearly to the 
melting point before placing it in the annealing pots. 

The interior cavities, of course, are produced by coring, the 
cores being sustained by slender iron rods, which remain in the 
perfected casting, as part of the same. The material of the cores 
is disintegrated and removed in the usual manner, by stirring it 
with rods inserted through holes of quite moderate size, left for 
the purpose in side plates. 

A car wheel of any improved variety may be contemplated as 
one of the most elaborate and successful efforts of man to pro- 
duce a casting which shall be hard as flint to resist wear, light to 
diminish the destructive effect on the track, and sufficiently 
strong to sustain immense loads under circumstances where a 
sudden break would be fatal to a large number of individuals.— 
Scientific American. 


Tne New Marsewtrs Scueme vor Maxine Fiour. — The 
Echo Agricole, a Parisian newspaper, refers to a new process of making 
flour, invented by Mr. M. Blancourt, at Marseilles. It is asserted 
that the grain of wheat dissolves in a few minutes by means of a 
chemical agent, and becomes converted into the purest white flour. 
Every particle of the wheat—even the husk—is transformed into flour. 
What this chemical agent, and what the flour thus produced is com- 
posed of, remains for the present a mystery. According to M. Blan- 
court’s assertion, the conversion of wheat into flour can be effected b 
simple amalgamation, without the aid of mechanical assistance. 
commission has been nominated at Marseilles to investigate the merits 
of the new scheme. 
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FRANCE’S ELECTRIC TELEGRAPH APPARATUS. 


PATENT DATED 17TH OcTOBER, 1856. 




















Tuts invention consists, in suspending the tongues or armatures 
cf electro-magnets by means of magnetism, and in removing the 
tongues or armatures from electro-magnets by means of permanent 
magnets instead of by springs, as hitherto; also in an improved me- 
thod of constructing electro-magnets, by which the residual magnet- 
ism is reduced. 

Fig. 1 is a side view of a contact maker arranged according to 
this invention, and Fig. « is an end view of the same with some of 
the parts removed. a, a, are two coils of fine insulated wire, in con- 
nexion with the line wire, and surrounding the bars of soft iron a!, a', 
80 as to magnetise them when an electric current passes in the line 
wire. The pieces of soft iron a', a', are capable of sliding in the coils 
a, a,and they can be more or less insertel into or withdrawn from 
the coils by turning the screw 4, and in this way the action of the 
electro-magnet can be adjusted. a? a*, are small pieces of soft iron 
contained within the end of the coils a, a, opposite the ends of the 
soft iron bars a, a, but not in contact with them. 
form the poles of the electro-magnet, and by the use of cap pieces or 
pole pieces of this description magnetically insulated from the bars 
which form the magnet the residual magnetism is much reduced. 
¢, ¢, are standards, placed in front of the poles of the electro-magnet, 
and carrying the permanent magnet d, suspended from which, by 
magnetic attraction, is another permanent magnet e, and this is con- 
nected by a piece of brass with the soft iron armature /: 9, g, are 
permanent magnets, which, by their attraction, keep the armature / 








These pieces «2, a’, | 


back against the stop A until they are overcome by the attraction of | 


the electro-magnet, rendered magnetic by a current passing in the 
line wire ; the armature is then drawn towards the poles of the elec- 
tro-magnet until it is arrested by the stop 4, and by this means a 
local circuit is completed, and the current passes by the standards 
e, cy Which are in connexion with one of the poles of the battery, 
through the magnets d and e, to the stop 7, and thence to the stan- 
dards j, j, carrying the stop 7, and which are in connexion with the 
other pole of the battery. ‘The patentee describes other moditications 
by which the same effects are produced, but which it is unnecessary 
to notice. 

The invention also consists in a method of arranging instruments 
or contact makers for working branch lines. For this purpose. two 
magnetic armatures are used to work with an electro-magnet, and the 
polesof the magnetic armatures are placed in reverse positions, so 
that when one armature is attracted by the electro-magnet the other 
armature remains stationary against its stop; thus, when the current 
in the line wire passes in one direction the instrument works one 
branch line, and when the current in the line wire passes in the 
other direction the instrument works the other branch line. 

Fig. 3 isa side view, and Fig. 4 a plan, of an instrument of this 
description. «@ is the electro-magnet; and 6, c, are two magnetic 
armatures, having their poles reversed in respect to each other, and 
carried by the levers b',c!. When the armature 6 is attracted, the 


end of its lever 4! is brought in contact with the stop d, and the | 


current passes through this stop, through the lever 4', and through 
the standard e, by which the lever 6! is carried. These parts are in 
connexion with one branch circuit. When the armature c is at- 
tracted, then the lever c! comes in contact with the stop 4, and so 
the other branch circuit is completed. Thus, it will be seen that, 
according as positive or negative currents proceed from the sending 


station, so one or other of the branch Jines will be communicated 


with. 
The patentee further describes an instrument, to be employed in 
connexion witha printing : pparatus. It consists of a contact maker, 


having a magnetic tongue in place of a soft iron armature, the mag- | 


netic tongue working between the poles of an electro-ma met, and 
also two magnetic armatures, as in Figs. 3 and 4. The magnetic 


tongue at each of its motions makes or breaks a circuit, and causes a | 


type wheel to make one step forward, this motion being produced by 
any of the ordinary combinations of mechanism usually employed for 
similar purposes. When the type wheel is brought to the desired po- 
sition, the force of the current passing in the line wire is augmented, 
so as to cause one or other of the magnetic armatures to be drawn 
towards the electro-magnet, and thus another local circuit is com- 
pleted, which causes, by any ordinary and known arrangement of 
mechanism, the printing hammer to descend to print the letter on to 
a strip of paper on which the communication is received. This is 
the effect produced, whichever of the two magnetic armatures is 
brought up to the electro-magnet; but it is necessary to use two 
magnetic armatures, because the augmented current passed through 
the electro-magnet must not be of such a nature as to cause the type 
wheel to make another step. : 


WEBSTER’S INSTRUMENT FOR TRANSMITTING 
HYDROSTATIC PRESSURE. 
PATENT DATED 6TH NovemBeER, 1856. 


Tus invention consists of a new instrument for transmitting hydro- 
static and pneumatic pressure. 


Fig. 1 shows a vertical section of an instrument for closing a 


damper by the pressure of the steam ina boiler. It consists of a 
piston a working loosely in a cylinder 4; a rod ¢ from the piston 
passes through and works loosely in a hole in the closed top d@ of the 


cylinder b. Around the piston rod c a helical or coiled spring ¢ is | sensation among the tenants. 


| or falls below the desired point. 
| sist of evlinders filled with water, similar in every respect, excepting 











placed, the lower end of which bears against the piston a, and the 
upper end bears against the top d of the cylinder 6, A tube of vul- 
canised caoutchouc,/ surrounds the piston rod ¢ and spring e, and is 
secured at bottom to the piston a, and at top to the cap d, closing the 
end of the cylinder 6. The pressure of the steam in the interior of 
the cylinder 4 raises the piston a and piston rod c, until the resistance 
of the spring ¢ balances the pressure upon the piston @. The caout- 
choue tube / acts as a packing without friction, and permits of the 
motion of the piston a under the slightest pressure. ‘The top of the 
piston rod ¢ acts upon the quadrant or sector y, which operates 
through the pinion / and pulley i upon the damper or valve chain &. 
The piston red ¢ may be weighted by a lever / and weight m, so as 
not to rise until the pressure exceeds that of the weight m on the rod. 
The patentee also describes a moditication in which the caoutchouc 














tube is situated within the helical spring. Fig. 2 represents, partly 
in elevation, and partly in vertical section, the application of this 
invention to a thermometer. cv is a chamber or reservoir, filled with 
any gaseous or liquid substance, and closed after having been filled 
with a screw plug at v'; w is a caoutchouc tube situated in the coiled 
spring 2. The boitom end of the tube w is connected, by means of a 
chain y, with the index finger z working on the dial plate. The 
invention is also applicable to the opening and closing of windows 
of hot-houses or rooms when the temperature of the same rises above 
Arrangements for this purpose con- 


size, with the resevoir v, Fig 2. Rods are connected with parts 
similar to those represented in Fig. 1, and to which the sector g, 
rack ¢, and chain y are respectively connected. 

Fig. 3 represents in detail the method preferred for connecting 
india-rubber tubing to pistons. a is a flange on the piston rod, on 
the screwed bottom c of which the piston e, in tv. parts, is screwed, 
the india-rubber tube d being secured between the flange a and the 
upper flange of the piston e. Washers b, 6, occupy the space between 
the two flanges of the piston. The invention is proposed to be applied 
to the construction of pressure gauges, safety valves, thermometers, 
pumps, and machines in general where pressure has to be transmitted, 
or where the motion of a piston in a cylinder with a minimum 
amount of friction is required. 





ADVANCEMENT OF ReENTS.—A correspondent of the .J/anchester 
Examiner reports that notices have lately been issued amongst the 
agricultural tenantry of the Earl of Carlisle, announcing an advance 
of rent on the Castle Howard estates, Yorkshire, and commencing 
from Michaelmas last. The announcement has caused no little 





NEWTON’S IMPROVEMENTS IN STEAM ENGINES. 
[a” COMMUNICATION. ] 
PATENT DATED 5TH NOVEMBER, 1856. 


THE object of this invention of “ improvements in steam engines” is 
to dispense with the use of the separate condenser usually employed 
in condensing engines, and which, as is well known, communicates 
with the steam cylinder, so that the steam on escaping from such 
cylinder passes into the condenser, in which it is condensed by the 
injection of cold water. The condenser communicates also with the 
air pump, which serves to create a vacuum in the condenser and 
carry off the products of condensation. In carrying out this 
invention the air pump is made to perform the function of the 








condenser, by causing it to communicate direct with the steam 
cylinder. The steam passes from the cylinder direct into the air 
pump, where it is condensed by injecting into the air pump water, 
both above and below the piston. By this arrangement the air pump 
is not required to create a vacuum, as is usually the case, as the water 
of injection, together with the air which it contains, enters the air 
pump of itself. This is the case also with the escape steam, which 
enters the air pump and carries with it any small quantity of air 
which may have found its way into the cylinder through the packing. 
The condenser pump has but one office to perform, namely, to expel 
at every stroke of the piston the air and water of condensation, which 
arrive there in the usual course of working. The result of this is, 
that as the air cannot accumulate in the organs of condensation, a 
better vacuum is obtained without augmenting for that purpose the 
volume of the water of injection; it will even be possible to diminish 
this latter by causing the injections (by a suitable arrangement of 
slide valves or cocks) to act with all their force only at the moment 
of evacuation of the cylinder. In Watt’s condensers where the 
injections act uniformly with the same intensity, a great part of the 
water falls into the condenser, and enters the pump without having 
served for the purpose of condensation, and the temperature of the 
interior of the condenser is always much higher than that of the water 
which is carried off by the pump. Now, by diminishing the water of 
injection in marine engines, water at a higher temperature and less 
salt will be carried back to the boiler, two points which are worthy of 
consideration, both as regards the feeding of the boilers and the 
advantageous employment of caloric. 

The illustration represents one of several arrangements of pumps 
which may be employed in carrying out this invention. It shews a 
vertical single-action pump, into which the steam enters from the 
cylinder through the pipe E, the products of condensation being 
discharged from the pump through the pipe F. I, I', are 
injection pipes, the pipe I' being provided with a stop valve 
I, which is closed by the return of the water. The injection 
at I is always in operation, whether the piston be rising or falling. In 
this kind of pump the injection through I! is not of very great 
importance ; it serves to condense the vapours which rise to the upper 
part of the pump through the valves of the piston during the descent 
of this latter. 


ArLantic TeLecGraru.—Messrs, Clayton, Shuttleworth, and Co., 
of Lincoln have just completed a 13 inch cylinder engine and boiler, 
for the use of the Atlantic Telegraph Co. on board H. M. 8S. “ Aga- 
memnon.” The engine is horizontal, on a planed bedplate, and is 
fitted with link motion and two feed pumps, and is altogether a very 
highly finished piece of machinery. The boiler is 19 feet 6 inches 
long, has one round or egg shaped end. The fire-flue is 2 feet 6 inches 
diameter inside, and is made of Low Moor iron, the return flue being 
1 foot 3 inches diameter, of best Butterley plates. The order for this 
was given on the 15th May, the engine and boiler were tried on 8th 
June, and are now being put on board. 

TiwaL PHENOMENA IN THE ENGLISH AND IRIsH CHANNELS.— 
The Rey. Professor Haughton, of Trinity College, Dublin, delivered 
a lecture upon this subject on Saturday at the Liverpool Sailors’ 
Home, in which he pointed out that the peculiar difficulties attendant 
upon the navigation of these channels arose mainly from a want of 
accurate knowledge as to the tidal action which prevailed there, and 
which differed materially from the action manifested on long and 
comparatively unindented coasts. The tide entered the Irish Channel 
at two points, north and south, and in the middle of the channel 
there was a collision or conflict of the tides, which produced a great 
height of water at Liverpool and Kingstown, for instance. The recoil 
was equally noticeable; there was a double half-tide in the channel, 
and between the Isle of Man and Conaty Down there was a large 
tract of water where there was no stream of tide at all, and the 
water always slack. Again, at the north and south, at Rathlin 
island and the Courtown, in Ireland, there was no tidal section, as 
these were the nodes or pivots as it were of the tide. Mr. Haughton 
attributed the recent disasters to the Lady Ebrington and Empire 
vessels entirely to a want of accurate knowledge of the peculiarities 
of the Irish Channel tides. Similar peculiarities existed in the 
English Channel, and it was most important that they should be cal- 
culated by all navigators. 

AMERICAN TARIFF.—The Secretary of the Treasury, in anticipation 
of the operation of the late Tariff Act has just issued to the officers 
of customs additional general regulations, under the revenue and 
collection law. As the act of March last disturbs to but a slight 
extent the classification of the imports made by the end of the year 
1846, the construction heretofore given by the Treasury Department 
to thatis applicable except where that law has been modified. The 
provisions of the act of August, 1342, furnishes the rule of construction 
to be applied to articles not specially designated in the several 
schedules of the act of 1857, and all other unenumerated schedules 
of the act of 1857. All other enumerated articles not so susceptible 
of classification, will be liable to a duty of 15 per cent. Merchandise 
in public stores on the 1st of July next, or in bond under the ware- 
housing laws, whether deposited in any warehouse authorised by law 
or passing in transitu under bond from one part of the United 
States to another will, irrespective of the date of their original im- 
portion or bonding, be subject on withdrawal for consumption to the 
rates of duty prescribed by the act of 1857. 
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TO CORRESPONDENTS. 


Nortice.— The First Volume of THe ENGINEER may now be had, ready bound, 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher, 
301, Strand. 

S. (Greenwich.)—You are mistaken in supposing that force, under any cir- 

cumstances, can be destroyed. Motion is as indestructible as matter. When it 

disapvears it merely changes its form, as a piece of burnt paper is changed into 
carbonic acid, water, and ashes. In the case you mention, when two billiard balls 
strike each other, the part of the force which seems to be destroyed is merely 
changed into sound and heat, Read Grove on the “ Correlation of the Physical 

Forces.” 

A.M. (Liverpool.)—7Zhe idea is not new, and has been reduced to practice, we 
believe, at the flax mills in Dundee. 

Couttnorre —Dr. Thomas Clarke is the patentee of the process for softening hard 
water by the addition of lime. 

R. W. T. (Glasgow.)—T7he enamelling of cast-iron is effected by first coating the 
object with a mixture of 100 parts of powdered flints, seventy-five of borax, 
and five of potter's clay. This forms the body of the enamel. The glazing 
consists in sifting over the body coat a fine powder obtained by fusing and pul- 
verising together 100 parts of Cornish stone, 117 of borax, thirty-five of soda 
ash, thirty-five of nitre, thirty-five of sifled slacked lime, thirteen of white sand, 
and fifty of pounded white glass. The article, after being dried in a stone at the 
temperature of about 212 degrees Fah., is then placed in a muffle kiln until the 

wder fuses in a glaze. 

W. W. W. (Horninglow.)—Address your communication to Mr. Yates, the 
Secretary of the Great Eastern Steam Company, Gresham-street, London. 

G. L. (Winkleigh.)— Fou can only be protected by taking out a patent: but it is 
doubtful if you can do so now, as the invention has been put into operation some- 
what openly. Consult a patent agent, stating the exact facts. 

W. E. M. (Manchester.)—There is a work of the kind you name in three small 
volumes. It is called “ Le Dictionnaire Technologique,” and it gives the tech- 
nical terms used in arts and manufactures in English, French,and German. It 
is edited by Messrs. Tothausen and Gardissal, and the price is about fifteen 
shillings. Mr. Thomson, in Market-street, will obtain a copy for you, no doubt. 

J. W. (Tring.)—You had better write to the gentleman himself: his address is 
Rugeley, Staffordshire. To your second question, you cannot get the two jirst 
volumes of THE ENGINEER in one. Jt would make too heavy a book, besides the 
Jew complete sets we had left are already bound up. 

A SHAREHOLDER (Stamford.)—There is a book published by Bradshaw called the 
“ Shareholder’s Guide,” which contains all the information you can desire as to 
the different home and most of the foreign railways. There are other works 
also on the subject; but Bradshaw's is the most simple and easily understood in 
our opinion. 

L. C. (Cardiff.)— The coal to whieh you allude has a well-established reputation 
Sor the production of steam, and is much employed by the British Government 
Sor steam navigation, and by many of the large brewers in London, as it affords 
an intense heat with little or no smoke, and sufficiently diffusive for extending 
along the flues of the boilers ; whereas the anthracite coal, containing very little 
hydrogen, yields, under ordinary circumstances, a heat too much concentrated 
under the bottom of the boilers, and acts too little upon their sides. 

Pixmoney (Droitwich.)—The process of tinning is as follows:—A stratum of 
about six pounds of pins is laid in a copper pan, then a@ stratum of about seven 
or eight pounds of grain tin, and so alternately till the vessel be filed—a pipe 
being left inserted at one side to permit the introduction of the water slowly at 
the bottem without deranging the contents. When the pipe is withdrawn its 
space is filled up with grain tin. The vessel is now set upon the fire, and the 
water becoming hot, its surface is sprinkled with four ounces of cream of tartar, 
after which it is allowed to boil for an hour. The pins ard tin grains are, 
lastly, separated by a cullender adapted to the purpose. They are then washed in 
pure water, and afierwards dried and polished by putting them in a leather sack 
jilled with coarse bran, which is agitated to and fro until they are sufficiently 
bright. 

T. E. M. (Rochester.)—7he Company's office is in Mark-tane, and Mr. Boydell 
may be addressed there. 

T. S. P. (Manchester.)—From Mr. Thomson, 39, Market-street. 

E. P. (Newark.)—From the description you give the boiler appears to be a good 
one, though the furnaces are rather small in diameter. We do not know it 
by the name you give it, but quite understand your description. If the boiler 
has been carefully used, we do not see how you can do better than purchase it. 

W.M. (Exmouth.)— We do not think there is any translation of the report. 
You had better write to Spon, giving as full particulars as you can, If itis to 
be had at all, you can obtain it through him. 

INQUIRER.— We will reply to your letter next week. We thank you for your sug- 
gestions; but you are not aware of the difficulty of doing justice to the subject 
named in your first proposal, or of the absolute dearth of carefully conducted ex- 
periments on the advantages of expansion in marine engines. We will leave 
your third proposition to be more fully detailed by yourself, as we do not altoge- 
ther agree with what seem to be your views. 

Mr. Witi1aAmM HALL, of Bloomfield Ironworks, Tipton, will be happy to give 
“ Nauticus” any information he may require on the subject of his enquiry. 

L. S.— The use of corrugated iron in the construction of boilers has been patented. 
Jis use in some cases might be attended with advantage, if the difficulty of joining 
the plates, or uniting them to flat ones, were overcome. 


al 





PHOTOGRAPHY. 
(To the Editor of The Engineer.) 
Sir,—I should feel obliged to you, or any of your numerous readers, for 
information as to the mode of taking what I believe are called “ raised 
collodion glass positives,” which appear to stand out in relief from the 
background, having something of the appearance (as to solidity) of a pic- 
ture whon viewed through a stereoscope. I have seen portraits of this de- 
scription, and I very much wish to adopt it. Puoro. 





SUPER-ELEVATION OF THE OUTER RAIL. 
(To the Editor of The Engineer.) 


Sir,—Your correspondent J. A. D. requires some explanation of the rule I 
gave for “ the super-elevation of the outer rail,” _ I will save my time, and 
your space, by referring him to an American work called “ A Field Book 
for Railroad Engineers,” where he will find the rule in extenso. 

J. A. D., while complaining that the rule I gave was “ unfinished and 

ily plex,” has himself fallen into the former error. 
Although his rule is simpie, speed is left out of the question; and no rule in 
which that is not an element can be correct. To save your readers some 
puzzling when trying J. A. D's calculation it may be as well to state that he 
is evidently a “ wide gauge man.” 

In answer to “ Alexis,” as to the coning of wheels in conjunction with 
the elevation of the outer rail, it would be better if he kept the two calcu- 
lations distinct. The former, although it may slightly tend to diminish the 
centrifugal force, is mainly to prevent the dragging of the wheels on the 
outer rail of a curve; the daiter, solely to prevent the train leaving the 
line when driven round a curve. I am well aware that the coning of the 
wheels is not sufficiently attended to by engine makers; and the outside 
rails of sharp curves where this is not attended to soon teil a tale. 

Allowing the wheels to revolve independently would answer the same 
purpose as coning; but to this there are mechanical difficulties. —C. H. N, 








PERPETUAL MOTION. 
(To the Editor of The Engineer.) 
Sir,—In reply to J. A. D., in your number of the 12th instant, I am happy 
to give him the information he requires. 

If he goes to the rotunda at Woolwich Barracks he will find a clock that 
has been going for more than forty years moved by the machinery he men- 
tions. 

I know a gentlemen, a late M.P., who has had a watch in his possession 
for more than thirty years, hermetically sealed, which there is no means of 
winding, which tells the day of the week, the hours, minutes, seconds, 
months, and, I believe, years, and how far you walk in the day. It cost 
£500, and was made by a Frenchman, in Paris; it was left with Mr, Old- 
ham, of the Bank of Ireland, for six weeks, and locked up in his strong box, 
when the gentleman went into the country, about twenty-five year asgo, 
and I believe goes well to this moment. 

This, I suspect, comes as near perpetual motion as the gentleman can 
Salle, 


desire. 
June 15th, 1857. 





BOYDELL’S TRACTION ENGINE. 
(To the Editor of The Engineer.) 

Sir,—I quite agree with Mr. Robottom that there are many things wanting 
to render Mr. Boydell’s traction engine perfect and useful. I also beg to 
remind your readers that such a thing as common road locomotion was in 
practice so far back so 1831, when Mr. W. Hancock ran a steam carriage 
on the road (for hire) between Stratford and London, and on which duty 
it continued several weeks in regular performance. It was called the 
“ Infant,” and was the first carriage that steamed through the public 
streets of the city of London, _I also find that Mr. Hancock built altoge- 
ther ten steam carriages and gigs, and spent, I believe, upwards of £10,000 
in experiments. From what I have read and seen of his carriages there 
seemed no difficulty in steering them, and as the workmanship of the 
engines and boilers could not be anything equal to the present day, I think 
Mr. Boydell’s engine is going backwards instead of forwards, I should 
think it would be well to inquire if either of Mr. Hancock's carriages is in 
existence, and examine its construction, as after so many years’ experience 
on the road I should think something could be learned from it, I heartily 
wish Mr. Boydell's engine every success; but think it must be very much 
modified to suit its work. I should think an upright tubular boiler would 
be much better than ‘a horizontal one for uneven ground. I also think 
that we shall have more inventions of the same sort brought out before 
long, as there is ample room for skill in that direction. 


Langton Cottage, Blandford, June 15th, 1857. Henry CHILps. 





HARD COMPOSITION. 
(To the Editor of The Engineer.) 

Sir,—Perhaps some of your readers will inform me whether there is any 

stronger materiai than mastic and shellac for making a stone-like composi- 

tion. The above are not binding enough to make a composition suffi- 
ciently tough and hard to resist friction to the extent I require. 
Pimlico, June 17th, 1857. A Supscriser, 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. - The charge for four lines and under 
is half-a crown; each hne afterwards, sixpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are to 
be addressed to the publisher, Mz. Bernarp Luxton, Engineer-office, 301, 
Strand, London, All other letters and communications to be addressed to the 
kiditor of Tut ENGINEER, 32, Bucklersbury, London, 
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NOTE BOOK. 


THE ART TREASURES EXHIBITION, 
CONCLUSION. 


Tue British PorTRAIT GALLERY, in the central hall, to 
which we now return, has been arranged and selected by 
Mr. Peter Cunningham, who has attempted not only “to 
call the illustrious and infamous dead before the spectator,” 
but “to illustrate the condition of art in England at a 
period when portraits were our only pictures.” “ Any- 
thing like so large and important a series of British portraits 
has never before been brought together; at no time have so 
many Vandycks been under one roof. Edge Hill and 
Naseby did not see so many Cavaliers and Roundheads of 
note in real buff and armour as are here assembled upon 
canvass.” Lely and Kneller depicted the beauties of the 
Restoration for the special delectation of the Art Treasures’ 
visitors ; and the Kit-Kat Club exercised its functions for 
the same laudable purpose. 

Let us first make the acquaintance of John Wyclif (4 
who looks out from a cracked panel with his determine 
visage, the ideal of a pioneer of reforms—artist unknown. 
King Edward VI. does not, by his expression, contradict 
the stories of his merciful disposition, though, certes, Jane 
Shore seems to have small claim to beauty. Holbein’s por- 
trait of the Princess Elizabeth (67), gives one some idea of 
mildness and generosity, which, however, is effectually dis- 
pelled by Zucchero, who painted Queen Elizabeth first as 
standing on the map of England (18), and then in a fancy 
costume ; the first a frightful old woman, and the second as 
fantastic as frightful. Mary Queen of Scots (25), the 
Cavendish and Harley picture, is a perfect contrast to the 
“ Virgin Queen,” both as a picture and a portrait. Van- 
somer’s “ Lord Deputy Falkland” (41), is a fine picture. 
Myten’s King Charles I., Queen Henrietta Maria, Sir 
Jeffrey Hudson, &c., is a strange mixture of fine concep- 
tions with odd conceits. Holbein depicts Henry VIII. 
(48) with great force as a compound of a pig and a fiend; 
and Wolsey (49) in his “full blown pride.” Here are no 
less than four portraits of Edward VI. by Holbein, all 
showing him the antipodes of that monster, his father. 
Mark Ganard tried his hand twice on Good Queen Bess ; 
once to make her look very ridiculous (63), and once with 
some claims to moderation (65). The Lord Treasurer Bur- 
leigh (73), by the same artist, is yc effective as a com- 
bination of wisdom and folly—the sublime and ridiculous. 
Only think of sage Cecil riding a mule half his own size, 
and passing a tree on the road on which were suspended 
the arms of the Lord ‘Treasurer! Sir John Suckling (83) 
has a very theatrical air under the hands of Vandyck. The 
Chandos Shakspeare (85) differs considerably from the cur- 
rent likeness. Ben Jonson (86) is somewhat indistinct, but 
a little of the grandeur of the old fellow peeps from the 
canvas nevertheless. Vandyck’s William teal (94), with 
his imperial and moustache, though evidently a true old 
churchman, is not the persecuting tyrant of popular belief ; 
his Sir Henry Wotton (103), however, is a fine, keen old 
man. Rubens’ Earl of Arundel (107) is a noble portrait, 
with singularly effective blue-edged lights and murky 
accessories. Myten’s Charles I. (109), with its careworn, 
sad expression, is a remarkable contrast to his daughter, 
the Duchess of Orleans (111), painted by Vandyck, where 
all is roses, cupids, and cherubs. Oliver Cromwell (130), 
with his quiet, thoughtful, determined aspect, challenges 
our respect, despite the regicidal odium. John Selden (149) 
is prim, yet contemplative, while Admiral Blake (151) is so 
fat and heavy as to indicate more bile than courage, and 
more immobility than skill. Hobbes of Malmesbury (153) 
looks the severe thinker, Edmund Waller (154) the sickly 
dreamer, and Hudibrastic Samuel Butler (155) is a mas- 
sive, courtly man, with a spice of cynicism, Here is 


a bevy of Charles II.’s court beauties, from the pencil of 
Lely. The Duchess of Portsmouth (180), the Duchess 
of Richmond (181), the Duchess of Newcastle (183), 
the Duchess of Cleveland (184). In the midst of all 
these hangs the portrait of the old roué himself, and 
close by (215) that of his much injured, but quiet and 
enduring queen. King James II., when Duke of York, 
with his first wife (Ann Hyde), and two children, after- 
wards Queen Mary and Queen Anne (208), is a fine group 
from the pencil of Sir Peter. Closterman has a fine 
full length of Queen Anne (2,808), whilst Hudson de- 
picts Handel (238) savage, and self-sustained to defiancy, 
and Cosway makes a good picture out of the “ bad” Lord 
Lyttleton (239). “ Sir Isaac Newton ” (240) is every inch 
a por whilst the Electress Sophia, if she really 
did paint that clever portrait of “King George the First, 
when a Boy” (244), as alleged, must have been vastly more 
clever than ever her wayward offspring became. The 
“ Young Pretender” (257), by J. 8. Copley, R.A., looks re- 
markably “spooney,” especially inthe neighbourhood of 
“A Noble of Nature’s own Creation,” such as old Jacob 
Tonson (264), “Dean Swift” (272) appears very com- 
fortable, and very courtly, and, of course, very clever, the 
tears and tortures of Stella and Vanessa notwithstanding. 
Warren Hastings (291) looks little of the a 
whilst George Stephenson stands beside his difficulty and 
his triumph—Chat Moss, which the skill of Lucas has 
transmuted into a picturesque background. Sir Thomas 
Lawrence was a splendid painter of portraits doubtless, 
as witness his portraits of West (301), himself (302), 
Mrs. Siddons (308), Kemble (309), Sir Hamphrey Davy 
(324), and Rogers (336). Here is a quaternion of 
poets, by Phillips: Byron (330), fine, but with strong 
animality ; Crabbe (331) all benevolence ; Southey (332), 
with a rambling look, the index to his works; and J. T. 
Coleridge (333), in whose apple-face we could see none of 
the genius which the man possessed so superlatively. The 
series stops with poor Keats—a melancholy close, 

THE STatvuary, which, in a double row, adorns either 
side of the grand promenade of the central hall, now de- 
mands a hasty glance. The “Knitting Girl” (16), by 
Thorneycroft, is a pleasing figure, not classical, of course, 
but the more agreeable for that. Gibson’s “ Narcissus ” 
(44), is easy and graceful in its pose. “ Venus,” after the 
antique, by Bystrom, is a divine creation. ‘“ Nymph of 
Diana preparing for the Chase” (34), by G. B. Stephens, 
has the edges of the dress tinted after the Gibsonian 
fashion, and we cannot quarrel with the effect, which cer- 
tainly gives relief to the figure. “The Peri” (80), b 
Westmacott, is a most poetic and masterly creation. “ Chil- 
dren’s Play” (284), by Manro, the portrait group of Mr. 
Ingram’s children we imagine, is a very exquisite produc- 
tion. But we must not stay farther to particularise, for 
there is a long list of celebrities oe dilave “ Eve,” 
Calder Marshall’s “ Ophelia,” Spence’s “ Highland Mary,” 
Gibson’s “Cupid,” Spence’s “ Psyche,” Hiram Power's 
“Greek Slave,” Canova’s “ Venus” and “ Dying Gladiator,’ 
Thomas’s “ Boadicea,” and a host of others. 

Tur ENGRAVINGS now claim our attention, and are 
found in the galleries of the transept—the line engravings 
in the north-east gallery, beyond them the wood en- 
gravings; in the south-east gallery the collection of 
etchings, and beyond it the mezzotiutos. The collection is 
of the greatest historical value, comprehending specimens 
from the earliest days of the art to the present, in every 
variety of style, and by every engraver of historical in- 
terest. The line engravings commence with the Nielli of 
the Florentines, the series being headed by Tomaso Fini- 
guerra, temp. 1418. To the majority of visitors small 
interest will attach to specimens of antique engraving of 
the rudest kind, in faded ink, and covering a space of some 
square inch or so, yet we are warned that they are an 
unusual luxury, only hitherto enjoyed by private collectors, 
inasmuch as no public exhibition of an historical series has 
heretofore been made. Numerous specimens follow of 
successive engravers, as Baccio or Bartholomew Baldini, 
Florence ; Andrea Mantegna, Padua; Martin Schonguaer, 
Colmar; and of Albert Durer there are thirty-one en- 
gravings. In the long array which follows we have names 
represented by mysterious ciphers and cabalistic marks, and 
others in which a sonorous patronymic is followed by a 
nom du guerre of more significance than euphony—as, for 
example, Na Dat, or the Master of the Mousetrap, the 
Master of the Craw Fish, the Master of the Die. The rear 
of this army of Italian engravers is worthily brought up by 
specimens of the Caracci—Ludovico, Augustino, and Anni- 
bal. Afterthe Florentines, Venetians, Italians, and Germans, 
comes a formidable array of Flemish and Dutch engravers— 
Bolswert, C. Visscher, Nic. J. Visscher, Pr. Clouet, W. De 
Leeuw, C. Von Moor, and C. Bloemart. The earliest 
English specimen exhibited is —- Abbott, by F 
Delaram, temp. 1615. W. Fairthorne follows with a long 
list of portraits of the Stuart times, in true matter-of-fact 
English style. Hogarth makes a considerable figure in his 
pictures, engraved, some by himself and some by others. 
Numerous specimens follow from the burins of R. White, 
J.G. Wille, Sir Robert Strange, W. Wollet, G. Vertue, 
Raphael, Morghen, Muller, Henry Le Reux, and other 
eminent engravers, including specimens of our principal 
living artists. 

In mezzotint the way is led by its inventor, T. Caspar 
Furstenberg, temp. 1635, with Louis V, Sergen, and Prince 
Rupert immediately following, and an array of succeeding 
mezzotint artists. ‘The most interesting part of this section 
of the exhibition is that appropriated to Turner’s plates, 
principally from his Liber Studiorum. A number of the 
plates are shown at different stages, with and without the 
touchings of the artist. Turner, doubtless, knew how to 
touch a proof, for it is marvellous how a few scrawling 
| lights from his pencil, when introduced by the engraver, 
give life and force to the impression. 
| Zhe wood engravings commence with eight curious old 
| Japanese woodcuts, and a series from block books. Albert 
| Durer again figures here, and Holbein, as well as our 
| talented J. B. Jackson. Of Bewick’s cuts there is a com- 
| plete series, and unsurpassed, in some points of delicacy of 
detail, by anything that has been done since. These speci- 
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mens extend to some two hundred. G. Dalziel worthily 
brings up the rear, doubtless outrivalling all that have pre- 
ceded him in the beauty of his details as well as in the 
breadth and pictorial character of his effects. 

Of lithographic engravings we have a collection of the 
first specimens and attempts at lithography in England, 
including T. Bewick’s only attempt at this style of 
engraving. Specimens are also present of Lorsalle, Muel- 
leron, and Weinhold. 

The photographs include works by all the noted photo- 
graphers of the day—Mayall’s marvellous portraits, as well 
as specimens by Mr. Lake Price, Mr. Herbert Watkins, 
Messrs. Maull and Polyblank, Messrs. Caldesi and Mon- 
tecchi, Mr. R. Kilburn, Mr. Claudet, and some portraits of 
Crimean heroes from the ranks, photographed for her 
Majesty by Mr. Cundall. There are some English land- 
scapes by Messrs. White, Wilson, Bullock, Fenton, Bedford, 
and a few French views by M. Martens and Mr. Boldus, with 
figure subjects by Mr. Grundy, and Le Gray’s celebrated 
sea and cloud pictures. We remarked, too, views by Mr. 
Delamotte, and reproductions by Mr. Thurston Thompson. 

Miniatures in enamel and on ivory occupy one portion of 
the south-eastern gallery, mostly contributed by the Duke 
of Buccleuch, the Duke of Portland, and the Duke of 
Richmond, and consisting of royal or other important 
portraits from the time of Henry VII. to the present. They 
ure a great source of attraction. 

Chromo-lithography, too, occupies its niche, and very 
worthily. Its imitations of water colour pictures are 
frequently so exact as to require minute inspection, even 
from a practised artist, to detect their character. We were 
especially struck with two rustic figures by Maclure, Mac- 
donald, and Macgregor, which displays many of the higher 
qualities of art, and is really a beautiful picture. 

‘Tne Centra Hai exhibits such a vast variety of 
glass, enamels, porcelain, oriental china, Majolica ware, 
specimens of the goldsmith’s art and metal work, of 
scalpture in bronze, tera cotta, &c., medallions and 
glyptics, carvings in ivory, &c., armour and arms—such 
a variety of objects from the Soulage and Bernal collec- 
tions, from Lord Hastings, the British Museum, and 
Marlborough House—such a world of carved wardrobes 
and coffers; rich cabinets by Schilferstein, Hainhofer, and 
Boumgarten; pleasing undulated and zig-zagged cuttings 
in ebony by Schwanhard; ormolu and buhl cabinets by 
Gautier; Renaissance and mediwval cabinets; tapestry 
manufactured by the Italians, French, and Flemings 
during the medieval and subsequent periods ; specimens of 
middle-age embroidery in silk; ornamental bookbinding 
enriched by embroidery ; metal work, tooled, stamped, 
pounced, gilded, coloured and inlaid, and lacework, that we 
confess ourselves “in wandering mazes lost.” Ilere is a 
collection worthy the most careful study of all in any way 
interested in the history of art manufacture, or connected 
with its productions. Whilst there is little that may now 
deserve imitation there is an infinitude of suggestive- 
ness about the whole which we cannot but suppose will 
bear its fruit in its effect on our own art manufactures, 
especially at this juncture, when every one scems alive to 
the need of progress. 

The Oriental Museum occupies a space at the western 
corner of the transept, and is furnished with the produc- 
tions of India, Persia, China, Borneo, Agra, Delhi, and 
Turkey. It exhibits mats from Bengal, Indian carpets and 
rugs, a silk carpet manufactured at Wurrangul, embroidered 
floor coverings, needlework in leather, printing in gold 
from Madras, specimens of the famed muslins of Dacca, 
ginghams from Benares and Hyderabad, gold printed 
muslins, double weaving from Poonah and Benares, 
Cachmere shawls, architectural drawings, paintings and 
photographs of temples and domestie scenes, native 
jewellery, enamels, arms, carved blackwood furniture, 
inlaid and lacquer work, and an endless variety of similar 
articles arranged in Orienta! fashion. 

We have now finished our survey of the Art Treasures 
Exhibition. It has necessarily been brief, and consequently 
general, This, however, was imposed upon us by the fit- 
ness of things, and is a matter for which, we are not 
accountable. The blanks we have left will, we have no 
doubt, be filled up by personal visits of our readers to the 
Exhibition itself; for we will not suppose that any of them 
will negleet to visit what England never saw before, and 
probably will never see again. 

MEETING OF ENGINEERS IN MANCHESTER, 
THE opening of the Art Treasures Exhibition at Man- 
chester has presented a very favourable opportunity for 
bringing together the members of the Institution of 
Mechanical Engineers in greater force than they are 
wont to assemble, except upon extraordinary occesions, 
The success of the recent gathering in Glasgow has, doubt- 
less, afforded the council of the institution good grcunds 
for believing that a meeting in Manchester, the great ca- 
pital of manufacturing industry, would not only be nume- 
rously attended, but would induce the production of a 
variety of papers of more than ordinary interest. In this be- 
lief it has not been deceived, es will appear by reference 
to the long list of subjects advertised as preparing 
for discussion. It will be seen from the advertisement 
referredto that Mr. Benjamin Fothergill has undertaken to 
act as honorary secretary to the local committee, and his 
duties we know have not by any means been easy. In a 
very short time he has succeeded in inducing several gentle- 
men to provide papers which, without considerable pressure, 
would probably have never been written; extraordinary 
meetings, like the prema’ and taking place in the imme- 
diate neighbourhood of the works belonging to the authors 
of the papers, being necessary in order to draw from them 
their stores of information. We have, on a former occasion, 
noticed the great difficulty of getting mechanical men to 
put their experience upon paper. ‘To many the fear of 
being only imperfectly understood, or of not doing any 
particular subject justice without great care and long con- 
sideration, makes them shun the only means by which the 
younger members of the engineering profession can hope 
to learn something by the experience of their elder breth- 
ren. If we could only discover and set going a pump, 











which would draw to some extent from the vast reser- 
voirs of knowledge of a few even of the many mechanical 
geniuses with which our country abounds, we should de- 
serve well of posterity ; but this is not an easy matter, and 
it is probable that no plan would be so successful as that 
of asking engineers again and again, as Mr. Fothergill has 
been obliged to do, for short contributions to be read, and 
the subjects discussed, at meetings such as those about to be 
held in Manchester. It is intended that the meetings 
should extend over three days, the first two to be devoted 
to the reading and discussion of the papers, and the third 
to visiting some of the larger works in the town, per- 
mission for viewing them having been granted to the mem- 
bers of the Institution by their proprietors. In order that 
members may economise their time as far as possible, Mr. 
Fothergill has had printed on the back of the cards of ad- 
mission with which each member will be supplied an outline 
plan of Manchester, the various factories thrown open for 
inspection being numbered, corresponding to a list of names 
printed underneath the plan. Nothing could possibly be 
better than this arrangement for saving both the time and 
temper of those not intimately acquainted with the town 
and its several lions. By this simple means persons will be 
able to select those establishments in which either curi- 
osity or their particular pursuits may make them feel most 
interested ; and we sce no good reason why a considerable 
amount of sight-seeing may not be accomplished without 
fatigue even in a single day. We understand that those 
desiring to visit the ditferent works will be admitted at any 
time during the day, and either separately or in small com- 
panies, as they desire, it being convenient to avoid any con- 
siderable number of persons going over the works at one 
time. We shall endeavour to give as ample an abstract of 
the several papers as the rules of the Institution will allow, 
and, upon the publication of the papers themselves, to fur- 
nish a selection from them for the benefit of those of our read- 
ers who may be prevented from attending the meetings, cr 
who, not being members of the Institution, will not be in 
possession of the papers in their complete form. ‘The col- 
lection of models, drawings, &c., which will be exhibited at 
the Mechanics’ Institution, promises to be a most interesting 
one, and we have no doubt that the result of the mect- 
ings will be in the highest degree uscful to the profession. 

IN THE 


OF CURABLE DISEASES 


METROPOLIS, 


RISE AND DECLINE 


Tu General Board of Health are desirous of establishing, 
in co-operation with the Registrar Gencral’s “ Weekly 
Return,” which recounts the deaths of the metropolis, a pe- 
riodical tabular account of the cases of acute diseases 
treated in the several public institutions within “the Bills 
of Mortality” in the hospitals, dispensaries, prisons, asy- 
lums, and madhouses. Dr. Conway Evans, who is in- 
trusted with the summation of the various returns supplied 
by medical practitioners, expatiates upon the advantages 
likely to accrue to society and to the healing art itself, from 
such repeated “bird’s eye” views of the active visitations 
of disease. A single case of fever would, as emphatically 
as a single death, warn the local authority against the 
danger impending over the inmates of many houses, and 
enable him, by preventive measures, to save them from en- 
tering the hospital, or poor house, or, perhaps, from falling 
into a premature grave, So in smail pox, cholera, and 
other zymotic affections, the proclaimed attacks would, by 
warning, give birth to almost unfailing prophylactic ar- 
rangements, 

If this weekly table should attract the general support of 
the Faculty, much useful information would be elicited re- 
garding the comparative salubrity of the several districts 
of the metropolis, of the effects on health of various handi- 
crafts, of food, clothing, personal habits, respirable space, 
atmospheric purity, &c. 

This weekly return, if generally approved by the medi- 
val profession, will include an immense number of facts. 
London contains no fewer than forty-nine hospitals (ex- 
clusive of military and naval) and sixty dispensaries. 
the hospitals, thirteen are general, and thirty-six special. 


| Into the wards of the thirteen general hospitals upwards of 


33,000 patients are annually admitted, while about 500,000 
are every year treated as “out patients” by these institu- 
tions, 

The thirty-six special hospitals admit into their wards 
about 12,000 patients yearly, besides giving medical aid to 
70,000 more, as out-patients. 

Of the sixty dispensaries, forty-two are gencral and 
eighteen special. In the former upwards of 200,000 cases 
of disease are cared for every year; and in the latter about 
20,000, 

From the reports of the various establishments alluded 
to, Dr. Evans erroneously infers that above 600,000 per- 
sons are thus provided with medical reliefs in our hospitals 
and dispensaries. Dr. Evans's error has arisen from con- 
founding cases with persons. Many patients have three or 
four illnesses in a year, and cach illness is recorded as a 
case. There are many fickle paticuts who wander from hos- 
pital to hospital, and from dispensary to dispensary, and 
are thus multiplied by the factor representing the number 
of their wanderings. Many country people (but less now 
than formerly) come to the London hospitals, and through 
the imperfect system of registration prevailing in such of 
these charities as depend upon voluntary contributions, 
especially in the fouting institutions, the number of actual 
paticuts is multiplied by a large figure. In some of thes« 
misnamed charities, which are little better than advertise- 
ments for the medical attendants, the same patients are 
re-registered every week, thus deluding the public eye with 
statements of fabulous numbers, which are beyond the 
pewers of quadruple the medical staff to attend. If the 
proposed * Weekly Return” did no more than expose and 
correct this kind of imposition it would be highly useful. 

Perhaps the most important benefit that would arise from 
the proposed record would be, throwing the light of pub- 
licity over the condition of the many thousands of sick pooi 
in parish infirmaries, and in the position of dispensary 
patients in their own wretched abodes. Uere the most 
destitute of the population are to be met with. Mr, D, O. 
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Edwards, who has been much engaged in public practice, 
stated in his evidence before Lord Shaftesbury’s select Com- 
mittee of the House of Lords, “that the lower strata of the 
poor seldom attain the degree of comfort that entitles them to 
go into an hospital. They have not clothing sufficiently decent 
to qualify them for admission.” It will be interesting then 
to know how this “lowest strata” is cared for. What are 
the physical and moral circumstances which affect their 
condition in health and in disease ? 

As this weekly document includes a succinct account of 
the district meteorology of London, opportunities are 
afforded of tracing the connexion of diseases with atmo- 
spheric changes, in regard to weight, temperature, moisture, 
ozonic state, &c., a subject very new and most interesting. 

So far as this document is presented, as a passive exposé 
of facts, to the independent judgment of the practitioner, it 
may be well received ; but it it should assume the character 
of dictation and attempt to contract the practice of the 
medical man it will fail. The great body of the profession 
are much too well instructed to submit to a kind of “ manual 
and platoon” excercise, similar to that reigning in the Army 
Medica! Department, of which the inefficiency is proverbial, 
The civil practitioner is not yet tied to the apron string of 
a Miss Nightingale 

AERATION OF TILE SOIL UNDER STEAM CULTURE, 
Nor a few agriculturists find themselves between tho 
horns of the old dilemma, “ Whether is a pound of lead or a 
pound of feathers heavier?” In certain juvenile quarters 
the question has long been an interesting one, but never 
more so than it now is in our rural provinces — bucolic 
enthusiasim on both sides running mountains high, remind- 
ing us of what takes place where the waters of the Amazon 
or Orinoco meet those of the Atlantic Ocean. The 
question, too, amidst the triumphs of steam in the cultiva- 
tion of the soil, has assumed various forms — muscular 
force, versus gravitation, for example. Whether is the 
traction-force of a traction-engine or the traction-force of 
horses in ploughing land greatest, the resistance of the 
tilling implements in both cases being eqaal? Whether is 
the pressure of the horses’ feet or the pressure of the rails of 
a traction-engine in ploughing land the greatest, the trac- 
tion-foree of the one being equal to that of the other +—and 
so on. 

Doubtless there are many weighty considerations in- 
volved in the solution of these questions and from the 
limited education received by many of our practical far- 
mers, especially in mechanical science, controversy 
amongst them on such questions is no more than might 
be expected even amongst amatears who have received 
a liberal education. How few of them appear to compre- 
hend the weight of a traction-engine necessary to serve as 
an anchor—or to counterbalance the resistance of a tilling 
implement in steam ploughing? ‘The weight of a portable 
engine of the ordinary size, such as is used for threshing, 
is about three tons; it is a common conclusion that if such 
an engine could be got up so as only to weigh two tons, the 
problem of steam culture by direct traction would be solved. 
And yet at Chelmsford, in the heavy-land field, Boydell’s 
traction-engine, weighing upwards of nine tons, was 
proved to be too light for sustaining the resistance of five 
ploughs, each of four-horse draught—total twenty horses— 
the endless rail or shoe slipping on several ‘occasions, 
allowing the wheel to turn round without advancing. 
Moreover, it will have been seen from Mr. McAdam’s report 
of a trial of a similar engine between Thetford and Lon- 
don (see THE ENGINEER of the 5th inst.) that the con- 
struction of such engines must be heavier and not lighter in 
order to avoid vibration and breakage. So far, therefore, as 
experiment will yet warrant a conclusion, traction-engines 
must be heavier and not lighter than those now in use. 

On the steam culture by rope-traction agriculturists are 
also divided as to the tear and wear of the rope and imple- 
ment, and their compressing action upon the soil. The con- 
clusion is general that less harm will be done in this case 
on level wet clayey land, during winter than by horses’ 
feet; but great apprehensions are entertained as to the 
effect in stubborn stony land, especially in working over a 
convex surface. And not only will the tear and wear of 
the rope be greater in working over a convex surface than 
over a level one, but the compression of the wheels of the 
implement upon the soil must also be greater. Again, from 
the experiments of Mr. Hannam, of Burcot-park, in 1849 
and 1850, and those made by others during the past and 
current year, it is the general conclusion that the wire rope 
will require to be heavier and not lighter than it now is; 
and that this will throw greater difficulties in the way of 
cultivating large fields. Mr. Smith, of Woolston, for’ in- 
stance, says that he must divide a forty acre field into four 
divisions of ten acres cach, which consequently cuts it up into 
a greater number of headlands than if the whole field were 
ploughed from end tg end; so that, between turning and 
anchoring, such headlands are consolidated and deteriorated 
in value, especially clayey lands, during the wet weather of 
Lastly, divisions exist as to how the operations of 
seed time, hocing, and harvest are to be performed by the wire 
rope if forty acre fields must be thus sub-divided. How 
are seed and manure drills, rollers, clod crushers, hoeing 
machines, reaping machines, and mowing machines, to be 
worked in such tields, if only ten aeve plots can be done at 
atime? Anchoring and turning in the middle of a clay 
field in wet weather is a proposition not favourably re- 
ceived by clay land farmers, much less anchoring and 
turning in the middle of ploughed land in sowing and 
rolling; of growing crops in rolling and hoeing; and of 
ripe crops in mowing, reaping, and carting. 

Such are some of the principai questions which now 
engage the attention of the agricultural world on the culti- 
vation of land and the harvesting and cutting of its produce 
by steam under direct and indirect traction. The most im- 
portant consideration, however, is the proper aeration of 
the soil—that upon which successful culture depends — 
whether horses or oxen are used as a motive power, or 
whether the land is dug by manual labour or cultivated 
under the various plans now proposed by steam-power ; and 
the ultimate question is that of expense—the profits arising 
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from steam culture and cartage in comparison with those 
arising from our present system. 

It is much to be regretted that the two systems—steam 
culture by direct traction and steam culture by indirect 
traction— should be started antagonistically, as rivals, 
as it is manifest that on scarcely a single farm will 
either succeed without the other—and least of all will 
or can the windlass and wire rope do without the 
traction engine. No doubt the portable engines now used 
in threshing may be worn out in working the windlass and 
wire rope, horses being employed to remove them from 
place to place and to supply the farm with coals and water, 
steam being only applied to the work of ploughing; but 
mending an old pan and making a new one are two different 
things, and who that knows anything of mechanical science 
and the expense of keeping horses would advocate such a 
system? Many intelligent agriculturists now feel (rightly 
or wrongly) that, in starting from the beginning, the first 
thing is the traction engine, whether the windlass and wire 
rope be used or not, and therefore the first question for ex- 
perimental solution is this:—T'o what extent can the trac- 
tion engine profitably supersede horses in agriculture ? 
Whether can the traction engine do the works of culture and 
cartage cheapest by direct traction or indirect traction, gene- 
rally speaking ? Individually, what work and what quan- 
tity of work can be done cheapest by direct traction ?—and 
what by indirect traction? In short, how is the farmer 
to use his traction engine? ‘To allow prejudice or obsta- 
cles of any kind to stand in the way of such momentous 
questions being reduced to experiment, is contrary to the 
spirit of the age in which we live, and to the progress of 
applied science ; and besides, opposition of this kind will not 
prevent the intelligent farmers now purchasing traction 
engines from trying what they are capable of in different 
operations on their farms. They are not the men to allow 
themselves to be dictated to by interested persons as to how 
they will work their traction engines or at what kind of 
work they will employ them. 

With regard to the acration of the soil nothing can be 
more absurd than to suppose that clay land during dry 
weather at this season of the year will sustain injury, either 
by direct or indirect traction, or sandy and dry porous soils 
at any season; the thing to be done is to drain and 
mix clay soils with sand and other materials, making them 
sufficiently porous and dry so as not to run together in wet 
or bake in dry weather, and sustain any injury from the 
heaviest traction engine passing over them, whether in 
working by direct or indirect traction. 


CLAY-LAND FARMING, 


A LARGE area of the United Kingdom is composed of clay 
soil, the management of which has, from time immemorial, 
been proverbial among farmers for the difficulties with 
which it is surrounded, mechanically and chemically. 
Mechanically, such soils are composed of clayey particles, 
so finely divided as to “run together” in wet weather, 
forming a semi-fluid mass of tenacious matter, which 
“sticks to the plough like pitch;” andin dry weather, 
shrinking and cracking, the clods often in the summer sun 
baking so hard as to ring like bricks when struck by the 
foot or implement. Chemically, their affinity for water is 
so great that it will not filter through them as it does 
through sand in an cqually fine state of comminution ; 
hence the difficulty with which they are drained, and 
their barrenness in wet seasons, from their pores being filled 
with water to the exclusion of the atmosphere. Under both 
these considerations farmers are often at their wits’ end 
how to proceed in the management of clay soils, so as to 
procure a fair return for capital. 

At present all eyes are turned towards steam-culture as 
a deliverance from the difficulties now experienced in the 
management of clay soils. From the triumphs of steam in 
every other department of the industrial world, it is no 
more than natural to suppose that its conquering arm will 
soon achieve a victory in this, and we have no doubt such 
will ultimately be the case, but not, we venture to pre- 
dict, as now anticipated; for chemical and mechanical 
changes must be produced in the constitution of such soils 
before the expected results from mere cultivation can be 
obtained. No doubt superior cultivation, by subjecting 
the soil ina greater degree to the ameliorating influences 
of the atmosphere and weather during summer and win- 
ter, would enhance its quality ; but this may be done with 
horses—and is not that benefit to which farmers specially 
refer, their meaning obviously being something which can- 
not be effected with existing appliances. 

The principal advantages which farmers expect to gain 
by the use of steam in ploughing are two in number— 
viz., the command of a force sufficient to enable them 
to turn up their lands in autumn before they become 
too wet for profitable culture ; and that in wet seasons the 
land will be freed from the injury it now sustains from 
the feet of horses. 

At present it frequently occurs that wheat stubble lands 
are so consolidated by the rains of the previous winter, and 
baked by the drought of summer, that they cannot be 
ploughed immediately after harvest, and before rains fall to 
soften them the teams are wholly engaged in getting 
in winter wheat,so that the ploughing of the wheat 
stubble lands in question is postponed to the winter season. 
So long as the land is in a state for being cultivated pro- 
fitably, and for getting in wheat, there is no time to spare 
for the ploughing of wheat stubbles for the ensuing fallow 
or fallow crops, consequently the ploughing of them is de- 
ferred until the wet weather sets in, when they poach with 
the horses’ feet. But if farmers had steam ploughs they 
conclude that such lands could be turned up to the winter 
frost and rain before poaching and injury from the horses’ 
feet took place, and would thus be in a profitable state for 
spring culture and getting in peas, beans, mangel wurtzel, 
&ce. Such are their expectations under steam culture 
tion, and those who have any experience in the manage- 
ment of clay soils will readily appreciate their importance, 





could they be realised. Under steam culture they 
conclude that, clay lands could be ploughed in | 
Wet autumns, and wheat got in without poaching; also | 


that wheat stubble lands could be turned up in time to gain 
the benefit of the winter frost: and that in wet springs the 
injury sustained by the horses’ feet in working lands for 
spring corn and green crops could also be obviated. On 
the contrary, when the ploughing of wheat stubbles is de- 
ferred to winter, and as often early spring, by which time 
the frosty weather is over, the furrow slice is turned up so 
wet that it “runs together,” and when a wet season is fol- 
iowed by dry scorching weather during the latter part of 
spring and early part of summer, the furrow slice breaks up 
into bricks, so that all the scarifying, harrowing, rolling, 
cloderushing, or ploughing, brought to bear upon them 
cannot enable the farmer to reduce them to a mould fit 
for vegetation; hence they are generally left in the 
roughest state possible to gain the benefit of the sum- 
mer sun and rains, and not unfrequently where the 
farmer belonged to the old school — have sheep been 
turned into the fallow field during night under the old 
system,“ when  scarifiers and  clodcrushers, now 
constructed, were unknown. 

Two things deserve special notice here: the baking of 
clay soils and the reducing of them to a proper mould for 
vegetation after being thus consolidated. 

It is not the trampling or pressure of horses’ fect that 
consolidates wet clay soils, for the more you trample 
wet clay the less solid it becomes. Neither is it the 
trampling of horses’ feet that consolidates dry clay, for 
the more you trample dry clay the less solid it becomes. 
These are facts with which every brick manufacturer and 
farmer who farms clay lands is familiar; for the former 
knows that the more his clay is worked in the pugmill the 
softer it is and the easier moulded, and the more he 
tramples on a dry brick ready for the kiln the less fit it is 
for burning ; and the latter, that the feet of horses and 
cattle of any kind soon work clay lands, in wet weather, 
into mortar, and that horses’ feet and cart wheels in dry 
weather crush his clay-laud roads into dust so loose that the 
foot often sinks ankle deep into it—the fine-powdered clay 
rising up at each side like newly slaked lime. We must 
look to other causes, therefore, than the pressure of horses’ 
fect for the consolidation of wet clay lands. 

It is water which makes the particles of clay soils run 
together so as to form a solid body like a brick when dried, 
The injury done by horses’ feet is the pitting of the soil— 
such pits holding water. Ifa pit is made in the furrow 
slice before being turned over, then, after it is turned over, 
it sinks unequally, the pit forming a pool in rainy weather, 
the water of which is imbibed by the surrounding soil, 
whose pores soon become filled to the exclusion of the at- 
mosphere. The grand desideratum in ploughing clayeyland is 
to form a curved ridge without pits or hollows capable of 
holding water. ‘The work of consolidation commences with 
the process of drying, the ploughed soil decreasing in depth 
and in bulk analogous to what takes place in the drying of 
bricks. 

The grand agricultural desideratum, it may therefore 
be briefly concluded, is the admixture of clay soils with 
sand, &c., so as to prevent the particles adhering to- 
gether, as this would admit the free circulation of the 
atmosphere in such soils, and would enable the farmer to 
commence their cultivation immediately after harvest, and 
to work them at all seasons of the year without harm. 


as 
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Look to your Provisional Specifications ; A Word of Caution to 
Patentecs and Inventors. By W. Spence, Ass. Inst. C.E., 
Patent Agent ; London, 1857. 

TuE present Patent Law has now been in force nearly five 
years, and about fifteen thousand applications for patents 
have been made under it, but, strange to say, extremely 
few opportunities have as yet occurred for the lawyers to 
discuss the many new and important questions to which 
the “Amendment Act,” like other new laws, gives rise. 
There are many points connected with the working of the 
new law respecting which it is impossible to give a decided 
opinion until cases bearing on them have been brought into 
court. ‘There are, also, many points about which those ex- 
perienced in the interpretation of the laws of the land, and 
more particalarly in patent matters, have’ no doubt what- 
ever, but about which patentees generally seem to be very 
ignorant or to possess very incorrect notions, very much to 
their own injury. Much of the ignorance and vagueness of 
ideas regarding these matters arises from one great error 
prevalent amongst patentees, and to which we have alluded 
on a former occasion. This error consists in supposing 
that it is the part of the Government to see that patents 
are valid ; in other words, that, if a patentee lodges his pe- 
tition and other documents, and pays the proper fees, and 
has provisional protection or a patent granted to him in 
consequence, all is right. In very many cases, however, all 
is wrong, and the inventor has no real protection whatever. 
The certificate of provisional protection or the letters 
patent themselves, with the monster beeswax seal attached, 
are but evidence that certain fees have been paid and cer- 
tain documents lodged, and donot certify in the least as to the 
validity of the documents or value of the patent right sup- 
posed to be obtained. 

One of the most important of the new elements intro- 
duced by the “ Amendment Act” of 1852 is the provisional 
specification, and Mr. Speuce’s little pamphlet is written to 
urge the necessity of strict compliance with the letter and 
spirit of the law in the preparation of this document. 

Before 1852 the date ofa patent was not fixed by the first 
step taken in obtaining it, and it frequently happened that 
of two patents the one commenced the later had the 
earlier date. It was also possible for a patentee to intro- 
duce into his specification, filed six months after the seal- 
ing of his patent, matter not contemplated by him at the 
date of sealing, and possibly derived from another inventor 
having a patent of a later date. It was to remedy these 
and other defects that the present arrangement was intro- 
duced. <A patent is now dated as of the day of first appli- 
cation, and on that day the applicant must lodge a state- 
ment showing what it is that he wishes to have protected, 
so that a patentee cannot be anticipated by anyone actu- 


ally commencing operations after him, nor can he when 
his patent is six months old then fix upon what he will 
have protected by it. A statement lodged on application is 
called provisional specification—an unfortunate name, as it 
leads many to suppose that the document is merely to serve 
a temporary purpose and not to have a permanent effect. 
The provisional specification is really quite as important 
as the final specification. It must describe the whole 
nature of the invention, and therefore limits it. It is, con- 
sequently, futile to endeavour to extend the protection of 
the patent to additional elements by including them in the 
final specification. The invention patented is fixed and 
determined on the day of first application, and the purpose 
of the provisional specification is to afford a means of 
identifying it as then put forward for protection with what 
is ultimately embodied in the specification filed six months 
after. It is obvious that, were this not so, the special pur- 
pose of the arrangement would be lost sight of. Mr. 
Spence, however, does not treat the subject with reference 
to the objects contemplated by the framers of the new law. 
He deals with it in a strictly legal way, and shows that 
the law is actually framed so as to work conformably with 
the objects for which we have said it was designed, and he 
clearly points out the impossibility of evading it. 

We fully agree with Mr. Spence that there is great need 
of his word of caution. There are very many patents con- 
sidered legally sound by their owners which will be shown 
to be worthless on the occurrence of a legal decision fur- 
nishing a strict interpretation of the law respecting provi- 
sional specifications. 

Some inventors think as much information as is usually 
conveyed in the title of a patent is sufficient for the provi- 
sional specification ; others, instead of describing the inven- 
tion, give a long list of its advantages; and others, again, 
afraid of imparting to anyone the least inkling of the chief 
element of the invention, and that from which the benefit, 
if any, is alone derivable, fill up the document with a long 
list of non-essential details, ‘The common fault of provi- 
sional specifications is too great vagueness. It is, perhaps, 
impossible to give a short rule applicable to each particular 
case, but the provisional specification, whilst it need not be 
so full and complete as a final specification, nor distinguish 
its especial points of novelty as is necessary in the latter 
document, must be such as to identify in all essential par- 
ticulars the invention as described in the two documents. 

Mr. Spence’s pamphlet is forcibly written, and, as we have 
already said, conveys a caution much needed, but we object 
to the latter portion of it, which reads as if the whole Yad 
been written to show the “ much need for discrimination in 
the choice of an agent on the part of every applicant for a 
patent,” suggesting the inference that the writer of such a 
pamphlet is the agent every applicant ought to employ. 
Not content with this, our author adds, “ that there are 
agents thrusting their names before the public who cannot 
pretend to give any reasonable evidence of their possessing 
the requisite qualifications for practice ;’ and further on he 
alludes to those “whose names are known a in the 
columns of a newspaper or class periodical.” Perhaps Mr. 
Spence considers his plan of advertising preferable to that 
alluded to, 
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778. Joserpu Francois Marie, Rue de I’Echiquier, Paris, ‘‘ An improved 
i pparatus, producing a saving of fuel and time,”—Fetition recorded 
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cn, Ube 

oun Horace Taytor, Alma-street, Hoxton, Middlesex, * Improve- 

s in apparatus for regulating the flow of fluids, applicable to water. 
closets and other similar purposes.”—Petition recorded 30th March, 1857. 

1213. Henny Bau, Russell-street, Birmingham “ Improvements in repeat- 
ing and other fire-arms.”— Petition recorded 30th April, 1857. 

1268. Lours Le CurvaLier Corram, Winsley-strect, Oxford-street, London, 

Improvements» in stable fittings.” 

1270. WILLIAM WILKINS, Wapping, Middlesex, ‘An improved method of 

ying submarine telegraph cables,” 
Hexry Exvmorr Hoot Yorkshire, 

mnprovemenis in stove , 1857. 

1403. Cuantes Kerves, Birmingham, Warwickshire, “New or improved 
grinding and polishing machinery, to be used in the manufacture of knives, 
matchets, swords, and other similar articles,” 

1409. Joux Watson Burrox, and Groner Pye, Ipswich, “ An improve- 
ment in pres rushing flax, hemp, and other fibrous substances,” 
—P Muy, 1857. 

1415. Pave Lyewrrsen, New Oxford-street, London, “A certain remedy 
to prevent and dissolve the deposits in boilers and steam generators,”—A 
communication from ‘osef Scheibl, at Pesth, and Julius Offermann, at 
Brunn,—/etition 20th May, 1857. 

1443, WinuiAM Hensman, Linslade, Buckinghamshire, “Improvements in 
drills for ving seeds and depositing manure.” 

1449. Joun Raueu Exerxoux, and Wititam Conus, Southampton, Hamp- 
shire, * lmprovements in ventilators for ships’ cabins, apartmeuts, and 
places.”-—Petitions recorded 22nd May, 1857. 

1481. James Epoar Coox, Greenock, Renfrewshire, ‘ An improved com- 
position for the prevention of the decay and fouling of ships’ bottoms and 
other exposed surfaces.” 

1485. WinuiAM Srertixivs Crank, High Holborn, London, “ Improve- 
ments in printing presses,” communication, 

1487. WinuiaM Srerrinivs Cuars, and Bexsamin Moors, High Holborn, 
London, “Improvements in churns for producing butter.” —A 

" inication, 

Lis. er Parkixsos, and Joun Sranpisn, Blackburn, Lancashire, 
**Improvments in machinery or apparatus used in the preparation of 
cotton, wool, flax, or other fibrous materials to be spun.” 

1401 Witu1amM Irntam Eves, Vulean Foundry, Warrington, Lancashire, 
** Certain improvements in steam-engit os,” 

1495. Rorert Low, Union-street, Woolwich, Kent, 
Stepney-causeway, London, ‘ Improvement or 
construction of vices. 
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Green-lane Works, Sheffield, 


ates," — Petitions recorded 5th May 
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1495. Epwarp Wetcu, Penge, Surrey, “‘ Improvements in fireplaces and 
flues, and apparatus connected therewith,” , 
1497. Jean Leonanp Copet-Neenier, Paris, “ Improvements in the manu- 


facture of boots, shoes, harness, and other articles,” 


1501. Joun Wintiamson and Francis WintiaMson, Keighly, Jomn Wriant, 
Griffe Mili, Haworth, Bradford, Joseru Wavswortn, Oldfield, Keighly, 
‘** Improvements in looms.” 

1503. FeRpINAND Jossa, St. Helen’s Colliery, Bishops Auckland, Durham, 
“Improvements in hammers worked by atmospheric pressure.” 

1505. Minivor Perrovircn, Belgrade, Servia, ‘The improvement of projec- 
tiles used with fire-arms.” 

1507. THOMAS TAYLORSON JorLinG, Dunning-street Foundry, Sunderland, 
** [Improvements in water gauges of steam boilers.” 

1509. KiciArp Epward Hovexs, Southampton-row, Bloomsbury, London, 
“Improvements in gauges and scales.” 

1511. Wra1am Eowarp Newton, Chancery-lane, London, “ An improved 
method of applying photography to the use of engravers.”—A com- 
munication. 

1513. Tuomas Hart, Watt’s-terrace, Old Kent-road, Surrey, ‘‘ Improve- 
ments in the manufacture of lamp glasses, applicable to railway carriage 
and other lamps.”"”—/ ed 22nd May, 1857. P 

1515. ALEXANDER Simpson, Chancery-lane, London, “* A new or improved 
lop and toilet pail."—A communication,—Petition recorded 23th May, 


*etitions record 


ay , 
1519. JEAN Sauues, Paris, “An improved apparatus for printing and 
tamping.” 





1621, James Mexnyuess, Paisley, Renfrewshire, N.L., “ Improvements in 
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June 19, 1857. 











the manufacture or production of carpets and other ornamental fabrics.” 
— Petitions recorded 29th May, 1857. 

1525. Pierke Beyorr Cuapuis, Place des Repentirs Guilliotiere, Lyons, 
France, “Improvements in hinery for facturing ribbons, 
trimmings, fringes, and healds.” 

1527. Moses CLakk, St. Mary Cray, Henry OLDFIELD, and WILLIAM SALMON, 
Foots Cray, Kent, ‘‘ Improvements in machinery or apparatus used in the 
manufacture of paper.” 

1529. Lewis Fenton Kenny, Stanley-street, Pimlico, London, ‘“ Improve- 
ments in window frames and sashes.” 

1531, Ratepu Errineton Riptey, Hexham, Northumberland, ‘‘ Improve- 
ments in the permanent way of railways.” 

1533. Fexpinand CiiaRLes WaRLicu, Hope-cottage, Kentish-town, London, 
“Improvements in generating steam.” 

1535, Groroe Hornsey, Southampton, ‘Improved apparatus for the engine 
rooms of steam vessels for communicating signals and orders from the 
captain on deck to the engineer or attendant below.”— Petitions recorded 
30th May, 1857. 

1538. Lazare ProsreR LAMBERT-ALEXANDRE and Louis Prerrk FEvix 
MALLE, Paris, “‘ Improvements in machinery for propelling vessels.” 

1539. Frayk Perks FeLtows, Wolverhampton, Staffordshire, ‘* Improve- 
ments in the manufacture of hinges, cocks, and other jointed articles, or 
articles of which one part is required to be capable of turning upon or in 
another part of the same article.” 

1541. J0uUN AIKEN SALMON, Glasgow, Lanarkshire, ‘‘ Improvements in steam- 
engines and in apparatus for feeding boilers, and in furnaces.” 

1542. Louis Laurent bequemiz, Rue de la Douane, Paris, ‘‘ Improvements 
in cocks."—A communication. 

1543. Guoroe Tinoi.e, Northwood, Hanley, Staffordshire, ‘‘ An improve- 
ment or improvements in machinery for the manufacture of articles from 
clay and other plastic substances.” 

1545. Hexry THompson, Regent-street, Marylebone, London, ‘ Improve- 
ments in piano-fortes,” 

1546, Tuomas Suater, Finkee-street, Hull, ‘‘ An Improvement in ploughs.” 

1547. STANISLAUS Hoga, Marylebone-street, London, “ An improvement in 
coating the surfaces of the cells of galvanic batteries, and also the surfaces 
of crucibles.” 

1549. Henki LAURENT MvuLuer, jun., Paris, “A new means of adver- 
t = 








ing.” —/etitions recorded 1st June, 1857. 

» WILLIAM Stertinivs CLAkk, and Benjamin Moore, High Holborn, 

mdon, “ Improvements in animal traps.” 

1552 Perer AKMAND le Comte de FonrainemorEav, Rue de l’Echiquier, 
Paris, ‘‘Improved means of floating submerged bodies,”—A com- 
munication. 

1553. Newton Bent Ly, Salford, Lancashire, and Joun ALcock, Little 

Bolton, ‘Improvements in machinery or apparatus for forging and 
stamping metals, which is also applicable to pile driving, crushing ores 
and seeds, beetling and fulling woven fabrics, and other similar 
purposes,” 

1554. Jamus ALLEN and Jomn Gipson, Manchester, Lancashire, “ An im- 

proved union joint.” 

1555, JAMES STEVENS, Southwark-bridge-road, London, ‘‘ Improvements in 
water gas meters.” 

1556. Nicotino Corrapo, Cardington-street, Hampstead-road, London, 
“Improvements in purifying fatty matter.”—J/etitions recorded 2nd June, 
1857. 












Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 

1612. Joun Gepor, Wellington-street South, Strand, London, ‘ Improve- 
ments in constructing gas retorts in the furnaces of steam-engines, or 
other furnaces.”—A communication from Nicholas Delannoy, Tournay, 
Belgium.— Deposited and recorded 9th June, 1857. 

1617. Tuomas HALRB, Massachusetts, United States, ‘“‘ A new and useful or 
improved apparatus for heating and ventilating a building.” --A i 
cation from John Sawyer.—Deposited and recorded 9th June, 1857. 











Patents on which the Stamp Duty of £50 has been Paid. 


1318. George James Hinpe, Wolverhampton, Staffordshire, ‘‘ A new or 
improved combination of materials to be used for the manufacture of pipes 
or tubes for drains, and for such other purposes as the same may be 
applicable to.”— Dated 17th June, 1854. 

1349. Ropert Reeves, Bratton, Westbury, Wiltshire, ‘‘ Improvements in 
drills for drilling liquid manure.”—Dated 20th June, 1854. 

1462. JEAN ANDRE CKCILE Nestor De.pgecu, Castres, France, ‘‘An im- 
proved lift and force pump, called ‘ Castraise pump.’”—Dated 4th July, 
1854. 

1519. Victor Gustave ApeL Cuvier, Seloncourt, France, ‘‘ Au improved 
apparatus, having for its object the combustion of fuel, and the utilisation 
of the gaseous products for heating and other useful metallurgic purposes.” 
~Dated 11th July, 1854. 

1299. Ttlomas WILSON and Joun HApury, Birmingham, ‘‘ A new or improved 
method of constructing certain kinds of rolls or cylinders and dies or 
surfaces.” ~ Dated 15th June, 1854. 

1303, Joun Davie Morrigs Stiruing, Blackgrange, Clackmannan, Scot- 
land, ‘* Improvements in the manufacture of iron.”—Partly a communi- 
cation from M. Leon Talbot.—Dated 15th June, 1854, 








Erratum. 
1515. For “* A communication” read “ Partly a communication.” 





Notices to Proceed. 

207. Wituiam Henry Honpine and James Ronert Caspay, Chatham, 
Kent, “‘ Improvements in the manufacture of soap.” 

301. Jean Francoms Dupepout, Rue de I'Echiquier, Paris, ‘Certain im- 
provements in looms for weaving.” — Petitions recorded 2nd February, 1857. 

308, James Hun, Stafford, ‘Certain improvements in shovels and spades 
for general use.” — Petition recorded 3rd February, 1357. 

351, Cuances CrickmMay, Guildford-place, Lower Kennington-lane, London, 
“ Improvements in breech loading guns or pistols for military and other 

»urposes, and which said improvements are applicable and will admit of 
oa applied to guns or pistols now in use.” 

354. Jossru Nicouas Vicror Capiat, Paris, * The application of centrifugal 
force in purifying minerals or any other similar hard substances by 
washing.” 

355. Joseru SkertcuLy, Culford-road, De Beauvoir-square, London, ‘ Im- 
provements in, and in the manufacture of, sagyers.” 

356. WILLIAM GREENSLADE, Bristol, and JAMES Woop, St. Pancras, London, 
‘Certain improvements in brushes, especially applicable to painters’ 
brushes.” 

361. Ricuanp ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in measuring the capacity and contents of casks and other similar vessels, 
and in instraments or apparatus employed therein.”—A communication, — 
Petitions recorded 7th February, 1857. 

367. James Taytor, Britannia Works, Birkenhead, Cheshire, ‘ Improve- 
ments in machinery for crushing various substances.” 

368, Hexry Cantwricut, Dean Broseley, Shropshire, ‘‘ Improvements in 
the application and mode of working eccentrics on steam engines.” 

372. Davin FaLoonek Wricut, Causeyside, Paisley, Renfrew, ‘ Improve- 
ments in the mechanical arrangement for raising and forcing of water or 
other fluid air, or gases.” 

376. Henry WILLIS, Manchester-street, Gray’s-inn-road, London, ‘ Im- 
provements in ongans.”— Petitions recorded 9th February, 1857. 

377. Wittram THomas WALKER, King-square, London, ‘ Improve:neuts in 
apparatus used in gas works for exhausting, forcing, transmitting, and 
regulating the flow of gas, and cleansing and warming gas apparatus.” 

378. ABEL STOKES, Birmingham, Warwickshire, ‘* New or improved ma- 
chinery to be used in the manufacture of nails, pins, screws, an] other 
similar articles.” 

S34. Wittiam Ricnetiru Hopvers, Manchester, Lancashire, ‘‘ Improvements 
in the manufacture of an elastic material, and of its application to certain 
purposes,” 

387. AvUeusTUS FREDERICK WILLIAM Partz, New York, United States, 
**An improved method of evaporating fluids, condensing and absorbing 
vapours, gases, and fumes, arresting and precipitating floculent metallic or 
other particles, and transferring heat from air or steam to fluids and pul- 
verulent substances,” 

393. Richard ARCHIBALD BRrooMAN, Fleet-street, London, ‘‘ An improve- 
mentin, or addition to, the locks of fire arms.”—A communication from 
J. B. Longa —Petitions recorded 10th February, 1857. 

400. Wituiam Topp and Jacos Topp, Heywood, Lancashire, ‘ Certain 
improvements in power looms for weaving.”-—J’etition recorded th Feb- 


















rvary, 1857. 

410. Perer Hvusert Desvienrs, Lewisham, Kent, ‘* Improvements in 
machinery for preparing flax, hemp, and other fibrous materials.”— 
Hetition recorded 12th February, 1857. 

422. CHARLES CROssLEY, DAN LkEMING, and Joun Crossiky, Halifax, 
Yorkshire, ‘ lmprovements in apparatus for beating, and in taps to be 
employed in combination therewith, which taps are also applicable for 
general purposes,” — Petition recorded Ith Februcry, 1857. 

437. AnpREW Barcuay Waker, Liverpool, Lancashire, ‘‘ An improved 
apparatus for heating fluids.” 

428. Hamivton Henry Forton and Tuomas Boptry Erty, Great Queen- 
street, Westminster, ‘ Improvements in the generation and application of 
steam power for propelling, hauling, driving, or conveying, particularly 
applicable to farming purposes.” — J’efitions recorded 14th February, 1857. 

448. Wittiam Epwarp Newron, Chancery-lane, London, *‘* Improved 

h ints 


498. Joun RowLanp Crook, Birmingham, Warwickshire, “‘An improved 
material for, and an improvement in the manufacture of, hat-tips, which 
material is also applicable to the facture of hat and other boxes or 
cases.” —Petition recorded 20th January, 1857. : ore) 

531. Jacques Henrt Marie Martssiat, Paris, “Improvements in dibbling 

hi for depositing grain and manure.”—Petition recorded 23rd 








February, 1857. P 

536. CLAUDE Francois Latrurre, Rue de l’Echiequier, Paris, ‘‘ Improve- 
ments in heating apparatus."—Petition recorded 24th February, 1857. 

583. WinttaAM Epwarp NrewrTon, Chancery-lane, London, * Improved valve 
gear for reciprocating steam engines whose power is applied directly by 
the piston without employing a rotary shaft."—A communication.— 
Petition recorded 27th February, 1857. , 

595. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘An improve- 
ment in the manufacture of sulphate of soda.”"—A communication from 
L. Mesdach, Paris.—Petition recorded 28th February, 1857. ’ 

611. WinttiaM Pouparp, Wych-street, London, ‘ An improvement in 
buttons, and means of fastening buttons to garments and fabrics.”—Peti- 
tion recorded 2nd March, 1857. 

625 Witu1am Epwarp Newton, Chancery-lane, London, “‘Improved ma- 
chinery for removing snow from railways.”—A communication.— Petition 
recorded 3rd March, 1857. . 

677. FrepERIcK Suanp HeEMMING, Westminster, “Improvements in the 
manufacture of railway chairs and sleepers.” 

687. Wi.uiaM Epwaxp Newton, Chancery-lane, London, ‘ Improved 
machinery for cutting screw threads.”—A communication. d 
694. FREDERICK ALEXANDER Firron, Ardwick, Manchester, Lancashire, 
“Improvements in certain machines for preparing, spinning, and 
doubling cotton and other fibrous substances.”—Petitious recorded 9th 

March, 1857. 

839. CuarLes Cowrer, Southampton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of shot and shells for rifled ord- 
nance.”—A communication from J. M. Sigourney, Watertown, New York, 
United States,— Petition recorded 25th March, 1857. : 

894. Roper? ALFRED Wricut, Batignolles, and Lovis JuLEs Foucur, Paris, 
“A new apparatus destined to produce chemical decompositions by means 
of superheated steam and water.”—Petition recorded 1st April, 1857. ; 

973. Joun TALBOT PrTMaN, Gracechurch-street, London, “ Improvements in 

ulled fire escapes.”—A communication.—Petition recorded Tth 





1138. Winuias Rogertson, Manchester, “ Certain improvements in ma- 
chines for preparing to be spun cotton and other fibrous materials,”"— 
Petition recorded 22nd April, 1857. : 

1192. Winson Aarr, Rohsburg, Pennsylvania, United States, “An im- 
proved mode of hulling and cleaning rice,”—Petition recorded 28th April, 
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1238. Henry Levy, High-street, Sheffield, Yorkshire, ‘‘ Improvements in 
moleskins, velveteens, cords, and such like materials.”— Petition recorded 
2nd May, 1857. : 

1287. Ernst ZiKeLER, Heilbronn, Wurtemburg, ‘‘A substitute for animal 
charcoal, applicable also as a colouring matter.”—J/etition recorded Fth 
May, 1857. : 

1309. WiLL1AM Hesgpon, Pavillion, Weedon, Northampton, “Testing the 
strength of woollen cloth, linen, and all other woven fabrics, also of every 
description of material upon which a strain can be exerted. 

1316. Henry Hoses, Cambridge-street, St. Pancras, and EpwaRD EASTON, 
Grove, Southwark, London, “An improved mode of preventing the in- 
crustation of steam boilers.”— Petitions recorded 9th May, 1857. 

1327. ALFRED VINCENT NEwTON, Chancery-lane, London, * Improved ma- 
chinery for cutting veneers.”—A communication.—/etition recorded 11th 
May, 1857. ‘ 

1380. WintuiaM Marriott and Davip SuGpEN, Huddersfield, Yorkshire, 
‘Improvements in heating press plates for pressing woollen, worsted, 
cotton, silk, or other fabrics, paper and other articles. : 

1381. RicarD ARCHIBALD BroomMaN, Fleet-street, London, ‘An improve- 
ment in the construction of oil cans.”—A communication,—Peitions re- 
corded 15th May, 1857. 5 5 

1443. WitLiAM HENsMAN, Linslade Buckinghamshire, “ Improvements in 
drills for sowing seeds and depositing manure.” 7 

1447. FREDERICK WALTON, and Joun Pinson, Wolverhampton, ‘“ New or 
improved machinery for stamping or raising metals,”—Petitions recorded 
22nd May, 1857. ¥ 

1511. Wittiam Epwarp Newton, Chancery-lane, London, ‘An improved 
method of applying photography to the use of engravers.”—A communi- 
cation. — Petition recorded 27th May, 1857. P 

1521, JAMES MERRYLEES, Paisley, Renfrew, ‘‘ Improvements in the manu- 
facture or production of carpets and other ornamental fabrics.”—Petition 
recorded 29th May, 1857. ; 

1539. FRANK PERKS FELLows, Wolverhampton, Staffordshire, “‘ Improve- 
ments in the manufacture of hinges, cocks, and other jointed articles of 
which one part is required to be capable of turning upon or in another 
part of the same article.”—Petition recorded 1st June, 1857. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leaveparticularsin writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
5th June, 1857. 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, Sc. 

2816. CAMILLE AvuGustE Tissot, Rue de l'Echiquier, Paris, ‘‘ Improvements 
in the production of motive power, and in the apparatus connected there- 
with.” —Dated 28th November, 1856. 

The invention‘consists, First, in the employment of ether of any quality 
combined with fatty, empyreumatic, or essential oils, to replace steam as a 
motive power; and, Secondly, in the modification or arrangement of 
engines to which this source of power is applied. 

2822. MicHAEL ALLEN, Cavendish-grove, Wandsworth-road, ‘Slide valves 
of steam-engines.”—Dated 28th November, 1856. 

The improved slide valve which moves over the steam exhaust ports is 
similarly constructed to those ordinarily used, but it has an opening 
through it to receive a tube which is fixed to a sliding plate through 
which an opening is also made. The sliding plate is raised or formed 
with projecting edges, so as only to touch or bear all round the edges on 
the plate on which it slides. The valve-box is divided by a fixed plate, 
with a slot through it to admit of the tube or hollow junction of the slide 
valve and the slide plate being moved to and fro. The hollow tube or 
junction of the slide valve and the slide plate is at all times open to the 
exhaust port, so that the back of the slide valve will at all times be sub- 
ject to the same state of exhaustion as the slide valve. The steam in the 
valve-box will press on the back of the slide valve according to the extent 
of its area as heretofore, but the steam will also press on the inner sur- 
face of the slide plate tending to force it and the slide valve into the ex- 
hausted space at the back of the slide plate.— Not proceeded with. 

2843. Francis Pearnopy, St. James’s-street, Westminster, “‘ Obtaining 
motive power by the action of the wind.”—Dated Ist December, 1856. 

This invention relates to certain improvements upon windmills work- 
ing on the principle of the invention for which letters patent were ob- 
tained on behalf of the patentee, bearing date 28th March, 1855. In 
the specification of this patent the force of the wind upon a rotating 
wheel is described as governed and brought under control by a disc set 
behind the wheel, the space between the wheel and the disc being con- 





tracted or enlarged at pleasure in order to open, contract, or close the | 


passage for the wind that impinges on the vanes of the wind wheel. He 
now proposes to simplify the mechanism employed, and to adapt the 
novel principle of governing wind wheels to circumstances and situa- 
tions not hitherto contemplated, 

2850. See Class 10. 

2853. See Class 10. 

2354. Louis Dominique GERRARD, Paris, ‘‘ Hydraulic turbines.”"— Dated 2nd 
D ber, 185 








machinery for manufacturing nuts and —A 
Petition recorded 16th February, 1857. 





This invention consists of an improved construction and improved 





a 





arrangements of turbines, and i an arr of the wheel of 
the turbine, or of the channels in which the impulsive action of the 
stream of water is exerted, according to which the sides of the wheel 
are widened or enlarged in such manner that by means of this arrange- 
ment, in connexion with that of certain curved vanes forming the sides 
of the channels, the most efficient action of the stream of water is ob- 
tained. The wheel of the turbine is constructed of two rings or plates, 
enclosing an annular space fitted with curved vanes, these rings or plates 
being inclined in such manner that the sectional areas of the channels 
are enlarged in one direction in proportion as they are decreased in the 
other by the approach of the two adjacent vanes, thus rendering the con- 
centric sections of the channels uniform. 

2861. Frepgrick SrrmeEns, John-street, Adelphi, ‘‘ Improved arrangement 
of furnaces, which improvements are applicable in all cases where great 
heat is required.—Dated 2nd December, 1856. 

This invention consists in certain arrangements of furnaces which 
have for their object to recover the heat which is still contained in the 
flame or products of combustion on passing away from the fire-place or 
heated chambers or flues, towards the chimney, by causing that heat or 
a great portion thereof to be imparted to the current or currents of 
atmospheric air, gas, or other materials employed to maintain combustion 
in the same or other fire-pl . Thep claims, First, construct- 
ing furnaces in such manner that the heat of the products of combustion 
is abstracted by passing the same through chambers containing refrac- 
tory materials so arranged as to present extensive heat-absorbing 
surfaces, and is communicated to currents of air or other gases by passing 
the latter currents alternately over the same heated surfaces. Secondly, 
constructing furnaces in such manner that the products of combustion 
and currents of fresh air, or other gases destined to support combustion, 
are directed at intervals in opposite or nearly opposite directions through 
chambers containing refractory materials so arranged as to present 
extensive surfaces with a view of effecting an exchange of temperatures 
between the two alternate currents. Thirdly, arranging two chambers 
containing materials presenting extensive surfaces in connexion with one 
furnace containing one or more fire-places, in such manner that while the 
materials tained in one chamber are being heated by the current or 
currents containing the products of combustion, the heated materials in 
the second chamber impart heat to the current or currents of air or 
other gases intended to maintain combustion, and vice versd, the heating 
and heated currents being passed alternately through each of the chambers 
in opposite directions. Fourthly, arranging a valve or valves in connexion 
with furnaces in such a manner that, by changing the position of the same 
from time to time, the current or currents of air and heated gases in the 
furnace and chamber or chambers ining heated materials are 
reversed in their direction, but are made to enter and issue without inter- 
ruption through the same apertures, so that they may be impelled by one 
chimney or blowing apparatus. Fifthly, arranging two or more pairs or 
sets of chambers containing refractory materials, and which have been 
termed regenerators in relation to one furnace and one or more fire 
places, in such manner that while one pair of regenerators serves to transfer 
the heat of one heated current to a current of fresh air supporting 
combustion, a second pair of regenerators may be employed to impart 
heat to the carburetted hydrogen, carbonic oxide, or other gaseous 
material intended to enter into combination with the heated air produced 
by the first mentioned pair of regenerators. Sixthly, constructing 
furnaces with two or more regenerators so arranged as to be traversed 
alternately in opposite directions by the products of combustion and the 
air employed to support the combustion, and at the same time to com- 
municate heat by conduction to the gas or fuel which passes from the cool 
end to the hot end of the regenerators through a separate passage or 
passages, and thence into the fire-place or combustion chamber of the 
furnace as described. Seventhly, constructing furnaces with a series 
of zig-zag or tortuous passages for the entrance of continuous currents of 
air or gases for maintaining combustion, which currents are heated by the 
products of combustion passing in the opposite direction through another 
series of passages alternating with the above said passages, and divided 
from them by thin walls or partitions through which the heat is 
transmitted. 

1108 Caries Bartow, Chancery-lane, ‘‘A mechanical apparatus for re- 
generating the impulsive force of any motive power.”—A communication 
from J. Commandeur, Lyons, France —Dated 20th April, 1857. 

This new machine is intended to supersede various mechanical con- 
trivances, and agents for producing motive power. Its effects are due to 
the force created by the travelling of heavy iron balls or weights in and 
around helical spirals, which are wound round cylinders of different 
diameters. These cylinders are set in motion by the impulse given to 
them by the gravitation of the heavy weights or balls when set in motion, 
which motion is of an oscillating rotory kind on account of the shafts 
being inclined.—Complete specification. 











Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2313. Rogert Grirritis, Mornington-road, Regent’s-park, ‘Vessels and 
engines for propelling vessels.”—Dated 28th November, 1856. 

This invention (which cannot be fully described without reference to 
the drawings) consists, Firstly, in constructing and forming the bows of 
vessels so that when under weigh the water will be driven away hori- 
zontally or upwards (instead of downwards), thereby causing less 
resistance to the progress of vessels through the water; Secondly, the 
invention consists in the application of an apparatus on the bow of a 
vessel which will be put in motion by the resistance offered to it from 
the water when the ship is under weigh, so that the power thus obtained 
is made available as an auxiliary to the prime mover; Thirdly, it con- 
sists in forming the keels of vessels hollow underneath, so as to stiffen 
them, and enable them to to carry more canvass; and, Fourthly, in a 
mode of arranging the engines for propelling vessels on to, or between 
the boilers. 

2829. Joun Brown, Liverpool, ‘Construction of the lower masts of ships.” 
—Dated 29th November, 1856. 

It is well known to nautical men that wooden masts, as heretofore 
constructed, are subjected to decay about the head thereof down to the 
hounds and the truss hoop, in consequence of lodgments of moisture at 
such parts induced by the cap, the rigging, and the round top. It is 
also well known that iron masts are practically objectionable on account 
of their rigidity, and the difficulty of cutting them away to save a ship 
when on alee shore. The means by which the patentee proposes to 
effect these improvements so as to obviate the above objections are as 
follows :—He makes the top of the mast from the cap to the truss hoop 
in the form of a tube of wrought iron similar to an ordinary iron mast, 
from thence the metal is continued downwards in the form of four taper 
arms or strips of metal of equal width, each of such said strips being 
one-fourth of the circumference of the tube from whence such said strips 
of metal commence and form part of such said said tube. The said 
strips are formed of equal length to the tube, and terminate each in a point 
at the bottom. The other and lower part of the mast is entirely of 
wood, and the upper part thereof is fitted into the aforesaid tube as far 
as the hounds, where it abuts against a strong iron cross plate formed in 
such tube. The above-mentioned taper arms fit closely to the wooden 
portion of the mast, to which they are securely fixed by strong iron hoops 
or other convenient means. 

2833. Josern Wortnineton, Manchester, ‘‘Telegraphing and communica- 
ting on railway trains "—Dated Ist December, 1856. 

This invention of improvements in telegraphing from the guard to 
the engine driver, or from the driver to the guard, in railway trains, 
consists in fitting to any convenient part of the engine or carriages a 
series of tubes made to slide readily one within the other. At one end of 
the tube is fitted a lamp, and at the opposite end on the engine is placed 
a looking-glass. When the attention of the engine driver or guard is to 
be called, the lamp is placed at one end of the tube and the light reflected 
on the glass, or a bell may be rung, and the tube used for speaking to 
convey verbal communications from the guard to the driver, or vice versa 
— Not proceeded with, 

2834. Cuar_es Heyry Grixs, Union row, Tower-hill. London, “ Stand for 
umbrellas for railway and other carriages.” — Dated Ist December, 1856. 

To the door of the vehicle the inventor applies two studs or other fas- 
tenings, and a stand is slotted so as to fit on to these studs. The sides 
of the stand are bevelled off so as not to incommode passengers, and the 
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stand is made of galvanised iron, or other suitable material, perforated 

at the bottom, and communicating with an outlet from the carriage for 

the drippings from the umbrellas. 

2335. Joun CnrisTiAN Jones, Poland-street, Oxford-street, 
** Wooden leg and crutch.”— Dated Ist December, 1856. 

The object of this invention is to construct the bottom, or pin part of 
the common wooden leg and crutch, in such a manner that the wearer 
may walk with greater ease, and turn round without the slightest fric- 
tion to the knee if the amputation is below the knee, also the crutch, if 
amputated above the knee, and doing away with the friction under the arm 
by using the same principle in the crutch, as the bottom stands firm on 
the ground while the body moves freely round, and making them noise- 
less in walking, and doing away with the jarring of the leg coming in 
contact with the pavement or other hard substances. The object is 
effected principally by the use of metal joints, and vulcanised or other 
india-rubber between the metal joints and leather soles.—Not proceeded 
with, 

2836. Jonn Gepar, Wellington-street South, Strand, London, “ Lubricating 
the journals of the axles of railway vehicles, or other moving parts of 

ws ee ication from A. son, Brussels. —Dated 
1st December, 

This anaes cannot be described without reference to the drawings. 

2839. Joun GiBson, oe gy London, ‘‘ Buffing and drawing apparatus.” 
—Dated Ist December, 18! 

The invention consists in constructing buffing and drawing apparatus 
with a combination of two or more spiral, helical, or coil springs disposed 
at equal or other suitable distances from the axis or centre line of the 
buffer or draw bar, and at equal or other suitable distances from each 
other, instead of being placed upon the buffer or draw bar, or within each 
other, as ordinarily practised. And the invention further consists in 
constructing buffing apparatus, which consists of two principal cylinders 
or parts forming telescope cases, for buffing springs, with one of such 
parts furnished with one or more snugs or projections, and the other 
with one or more grooves, channels, or notches, the snug or snugs on the 
one and the groove or grooves on the other, being so made and disposed 
that the one of the said cylinders or parts may be placed in or upon the 
other cylinder or part when fixed on or secured to a carriage (the snug or 
snugs passing through the groove or grooves) and slightly turned round 
within or upon the other part, and while holding them together allow of 
the necessary sliding or movement of the one part in or upon the other, 
and on being turned back again allow of the one part being removed from 
the other without taking off or removing either part from the carriage. 
59. ALFRED Bower, Liverpool, ‘‘ Improvements in or applicable to the 
the keels of navigable vessels."—Dated 2nd December, 1856. 

The object of this invention is to give vessels a greater hold of the 
water to enable them to go more readily to windward; to accomplish 
which it is proposed to increase the width of the lower portion or base 
of the keel, so that,a channel or recess will be formed on each side of 
the keel between the lower edge of the keel and the garboard streak or 
bottom of the vessel, by attaching to the vertical sides of the keel pieces 
of L or angle iron or timber which, in vertical cross section, will present 
a right angle triangle, or nearly so.— Not proceeded with. 

2860. Joun HALL Brock Tuwattes, Bristol, ‘Screw bolt or fastening for 
ship building and other purposes.”—Dated 2nd December, 1856. 

The improved fastening combines the properties of a nail or bolt and 
of a screw, being driven into the material by percusion like a nail, and 
rotating on its axis during its advance like a screw. These screw bolts 
or fastenings are formed of one or more threads, the pitch of the threads 
being greater than the diameter of the bolt.— Not proceeded with. 

860. George GiLMouR, Massachusetts, United States, “‘A new and useful 
contrivance or mechanism for shackling or attaching another anchor to 
the chain of an anchor to which a vessel may be riding, his said invention 
being termed by him a ‘second anchor shackle.’ 

This invention cannot be described without reference to the drawings. 
—Com plete specification. 

883. ANTOINE JOSEPH QUINCHE, 
tering, and indicating the distance travelled by vehicles. 
March, 1857. 

This apparatus cannot be described without reference to the drawings. 
—Complete specification. 

1224. Grorce Tomiinson Bovsriztp, Loughborough-road, Brixton, 
Surrey, “‘ Collapsible boats and pontoons.”—A communication from N. 
Thompson, New York.—Dated 30th April, 1857. 

The boat or pontoon described in the present specification is, like 
many boats invented prior to this discovery, capable of being expanded so 
as to have capacity of carrying crew, passengers, and cargo, like any 
ordinary boat, while it is at the same time susceptible of being collapsed, 
folded, or shut up so as to occupy but a small space when stowed away 
on a vessel's deck or other proper place. It resembles somewhat in ap- 
pearance and is in many respects similar to a collapsible boat for which 
letters patent were granted to the said Nathan Thompson on the 23rd 
February, 1855, but is stiffer or less liable to capsize when opened and 
ready for use; is also stronger, and works less in a sea way; is not as 
expensive in construction, is of less weight for any given size, and has 
more room for stowage, being in all those respects an improvement upon 
the former boat. Reference to the drawings is essential to a full de- 
scription of the improved boat.—Complete specification. 


London, 
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Paris, ‘‘ Apparatus for counting, regis 
”"—Dated 27th 


Cass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, &c. 
2789. Joun Orr. Glasgow, ‘Manufacture of pile fabrics. ”"— Dated 24th 
November, 1856. 

In this invention the fur pile or chenille is woven in that description 
of loom technically known among weavers and manufacturers as a 
harness loom, in which the pattern or figure in the fabric is produced 
by a jacquard machine or other equivalent figure working apparatus. In 
this modification the lathe or lay is constructed with two or more shuttle 
boxes and shuttles, by means of which wefts of different colou:s may be 
throwr through the shed, and thereby give a greater variety of colour to 
the woven fabric according to the requirements of the pattern. The 

g it by means of which the threads composing the 
warp are raised or depressed to form the shed is similar to that ordinarily 
used in weaving figured gauze, which ists of a r 1 arrange- 
ment of heddles and harness. 

2792 Henry Brace, jun., Belfast, “ Drying or extracting moisture from air, 
and in machinery or apparatus for starching, clearing, drying, stretching, 
and finishing fabrics ’"—Dated 25th November, 1858. 

This invention of improvements in drying or extracting moisture from 
air consists in drawing or forcing it through quick lime, or deliquescent 
salts or acids, to deprive it of its moisture. When the air has been thus 
dried or deprived of its moisture it may be collected in a receiver similar 
to a gasometer, and kept under pressure until required for use, and it 
may be heated by steam pipes or otherwise, either in, or in its course to 
or from such receiver ; or the air when thus dried, instead of being 
collected in a receiver, may be conveyed direct to the machine room or 
apparatus where it is to be employed; or the air of a room may be kept 
ina state of dryness by similar means. The improvements in starching 
and clearing fabrics consist in confining them in air tight vessels, 
and therein subjecting them to the action of compressed air, and to 
partial vacuum. The fabrics to be thus operated upon must be saturated 
with starch or size before they are placed in the air tight vessel, and 
they may be placed therein in a rolled up form in a pivot or moveable wire 
web cup, so as to allow the free contact of the air all round them; or 
they may be rolled on cylinders of open work with a fold of blanketing or 
other material between each fold of fabric, such cylinders to be air tight 
in every part not covered by the fabric; air is then forced into the vessel 
by means of a double acting blowing engine or other suitable apparatus 
until the required degree of pressure is obtained, and the partial vacuum 
is or may be produced by withdrawing the air from the vessel by the 
same air engine. ‘he effect of this compressed air and partial vacuum 
on the fabrics is to force the starch, size, or dressing into the threads of 
the fabric, and to clear the same from the interstices or meshes of the 
fabric. The remainder of the invention cannot be described without 
reference to the drawings. 

2794. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘ Machinery 
fur embroidering.”—A communication.—Dated 25th November, 1856. 

This invention consists of certain arrangements of machinery for 
embroidering, worked by hand, steam, or otherwise, in which the 
material to be embroidered is d in a frame free to move hori- 
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2817. 


2325, James Daypzen, Dundee, N.B., 





zontally and vertically in guides when acted on by jacquard machinery, 
with which it is connected by levers or arms, and which is furnished 
with cards perforated according to the pattern or design to be embroidered. 
The embroidering is performed by means of needles pointed at both ends 
and held by springs in carriers travelling on beds on each side of the 
material, and worked by cams and springs or otherwise. These needles 
pass from the carriers on one side through the material to be embroidered 
to the carriers on the other side, and the threads are caught and drawn 
up, or along, or down, by means of combs or notched plates worked by 
counterbalance weights and levers, acted on by cams or by connexions 
from the jacquard or otherwise. The combs consist each of two plates 
(connected by pins or screws) one sliding in slots over the other, and 
either, or both, free to move in guides. One plate of each comb is 
notched. The material to be embroidered is stretched, held on all sides, 
mounted in the frame, and held at the back by anipper. The frame is 
worked up and down, and from side to side, according to the play of the 
jacquard, while the needle carriers are made to advance by means of 
eams, and as soon as they pass through the fabric they come in to the 
opposite set of carriers, the springs of which are also raised to receive 
them, close down on them, and hold them until they again traverse the 
fabric, when they are returned to the first set of carriers, and so on. 
The springs are opened and closed by studs placed eccentrically on a 
shaft worked by pins on the driving shaft, or this action may be effected 
otherwise. As soon as the needles traverse the fabric, the threads are 
caught by one of the combs on either side, and drawn up, or down, or 
sideways, the threads entering the notches, where they are held by studs 
which work in and out as soon as the combs descend (or rise as the case 
may be); then studs drop out of the notches and release the threads. 
The cams which work the combs act on the levers in such manner as to 
throw the weights up and down, and perform the drawing of the thread ; 
or this may be effected by wheels of different diameters mounted on the 
same axis. For embroidering with a festoon, scallop, Vandyke, or chain 
stitch, festooning, or edging, a supplementary bar or plate is placed under 
the needle carriers, worked by levers connected with the jacquard, or 
by gear in connection with the driving shaft. This plate carries on one 
side of the fabric a comb, or plate with notches fronting those of the 
other comb, which catches and draws the thread at the same time as the 
other comb, and makes loops into which the needle passes to form the 
stitch, and then falls clear and releases the thread. Instead of levers, 
eccentrics, cams, springs, or counterbalance, weights may be used, and 
vice versa. Motion is communicated to the cams, &c., by means of driving 
shafts connected to a crank, if worked by hand, or to suitable connexions 
if worked by steam or otherwise.— Not proceeded with. 

2799. Jounn Musa@rave, jun., Bolton-le-Moors, Lancashire, * Construction of 
cloth beams for beetles .”’—Dated 26th November, 1856 

This invention consists in constructing the cloth beams for beetles of 
wrought-iron plates, rivetted or welded together. The centres of the 
beams are either rivetted or otherwise attached to the ends of the beam ; 
or an axle passing through the beam, and projecting at each end, may 
be used. 

2800. Jonn Brown, Bolton-le-Moors, Lancashire, and Jonn Apry, Man- 
chester, ‘‘ Jacquard machines.”—Dated 26th November, 1856. 

This invention relates, principally, to double-lift jacquard machines, 
or those in which a portion of the hooks are raised while the others are 
drawn down to form the shed, and consists, First, in an improved com- 
bination of parts for giving motion to the cylinder or drum. Secondly, 
in an improved mode of connecting the grife to the healds or harness; 
and, Thirdly, in an improved mode of connecting the grife to the bottom 
board so as to produce an even shed, and in connecting the hooks to the 
needles. These several improvements cannot be described without re- 
ference to the drawings. 


2807. Asa Lexs,and Davip Scnorierp, Oldham, Lancashire. “ Self-acting 


« mules for spinning and doubling. ”—Dated 27th November, 1856. 

This invention relates to that part of self-acting mules called the 
copping motion, and consists in the application of a copping rail, sup- 
ported by double shaper plates, for effecting the same object as the cop- 
ping rail and shaping frame required in the self-acting mules known as 
“ Richard Robert's patent self-actors.” The invention also consists in 
the mode of regulating the longitudinal position of the copping rail, and 
in supporting the stud of the coil that travels along the copping rail in 
two levers, instead of only one, as heretofore. 


2811. Paut Rarszy Hones, Albion-grove, egg -park, Islington, Lon- 


don, “‘ Felted cloth. ”—Dated 27th November, 1856 

In manufacturing felted cloth the inventor uses a weft bat or sliver, 
applied as hereafter mentioned. When he uses a weft bat he makes itof a 
few slivers thick, and, having cut itand received it on a roller, brings such 
bat to the open space between the last doffer of the card and the travel- 
ling apron, and he places it on a frame above the said space, and causes 
the bat so to travel from side to side, and be cut with shears, as to make 
a series of slabs of felt to lay exactly paralle) close to each other, and be 
in the centre of the warp or longitudinal bat. He also, by machinery, 
causes a narrow sliver to travel across this open space from side to side, 
and cuts the same into slabs, and causes them to lay parallel to each 
other, and alternately over each progressive longitudinal sliver. He thus 
incorporates a weft bat or sliver with the cloth being manufactured, and 
gives the same a like strength or tension welftways as warpways.— Not 
proceeded with, 

Aveuste Ceiirer, Rue de I'Echiquier, Paris, “ Mucilage, applicable 
to the sizing and printing of textile materials.”—Dated 28th No- 
vember, 1856. 

The patentee places in about ten pints of ordinary water about half a 
pound of lichen or pearl moss, and boils it for about five minutes, and 
then steams off the liquid, which in cooling forms a paste. In lieu of 
the above proportions he takes preferably about 1 Ib. of lichen and 12 
pints of water, by which he obtains a stronger liquid and firmer paste 
than by the first described operation. He recommends the boiling ope- 
ration on the residue with seven pints of water, by which he obtains the 
result equivalent to the first. The residue of the second operation may 
also be treated in the same way with three-and-a half pints of water, and 
with a similar result. When the composition is to be employed for 
printing he adds to it the salts required for each colour. 


2821. ARCHIBALD TURNER, paenten, “ Manufacture of elastic fabrics.” 


Dated 28th November, 1856 

This invention relates to various methods of producing an ornamen- 
tal edging on that kind of elastic fabric which is made in braiding or 
platting machines. In the braiding or platting machines now in use 
the fabric has heretofore always been produced with straight edges, one 
or both of which have in some cases been crimped or puckered up so as to 
form a kind of ornamental frill. The improvements consist in produc- 
ing an ornamental edging on such fabrics by breaking the straight line 
that has heretofore been made, and imparting to the edges of the fabric 
a serrated or indented appearance. This serrated or indented appear- 
ance is effected by breaking the straight line of the edging at regular in- 
tervals in the process of manufacture, and throwing the broken edge at 
an angle to the line of the fabric. The patentee claims the mode or 
modes described of producing an ornamental edging or elastic fabrics 
made in braiding or platting machinery, by breaking the straight line of 
the edging at regular intervals in the process of manufacture, and 
throwing the broken edge at an angle to the line of the fabric, thereby 
imparting to the edges of the fabric a serrated or indented appearance. 
“* Weaving.”— Dated 29th Novem- 
ber, 1856. 

This invention relates in the first instance to the arrangement and 
construction of looms of various kinds in such manner as to obtain an 
uniform and equable take-up motion for the woven cloth as it is pro- 
duced by the weaving action. The actual cloth roller or beam is worked 
in the ordinary manner by ratched or other gearing, and the fabric as it 
is woven passes in its course to this beam round and beneath a fixed 
guide roller, carried by the loom framing, round and beneath a revolving 
guide-roller, carried by the breast beam, thence round and above a vi- 
brating guide roller, carried by an india-rubber cushion, fixed in the 
loom framing (the effect of which is to ease the strain on the warp), and 
then round and beneath a roller studded with pins or projections, and 
finally up to the cloth beam. The studded roller is driven by a train of 
gearing, the first wheel of which is actuated by a ratchet arrangement 
connected with the loom lathe or slay arm. This train of gearing is 
contrived so that it can be adjusted to suit various thicknesses of 
cloth, the wheel upon the spindle of the studded roller being so propor- 
tioned that each of its teeth represents one “ porter” of weft, The 


2828 Lanan Crarke Srvart, New York, U.S., 





detent catch of the ratchet motion of this train has attached to it a rod 

or link, passing upwards to the level of the breast beam, along which a 

continuation of this link, or a connexion thereof, passes to the other 

side of the loom, where a stud or lever is fitted to it, to be acted upon by 
the weft fork or protector movement. When the weft thread breaks, 
the weft fork action raises the detent of the ratchet movement out of 
gear, so that the cloth cannot be taken up by the studded roller whilst 
no weft is being thrown in. The stop action of the loom is also fitted 
with a spring stud, which acts so as to retain the detent out of gear 
until the loom is again set on. 

“ Machinery for redvcir 
fibres to pulp.”"—A communication from J. Kingsland, jun.—Dated oie 

November, 1856. 

In this invention a cylinder is used, closed at each end, and by prefew 
ence this cylinder is of large diameter, as compared with its length, 
though this is not essential; On the interior of the cylinder is a re. 
volving disc of nearly as large diameter as the interior of the cylinder 
within which it revolves, and the dise is of such thickness as to leave a 
small space between each of its two side surfaces and the two end covers 
or ends of the cylinder. The surfaces of the disc and of the interior 
of the cylinder are formed with grooves, cutters, or knives, or with teeth 
to aid in the grinding process, The dise receives a quick rotary mo- 
tion, it being fixed to the end of a suitable shaft or axis (driven by a 
steam engine or other power), which passes through a stuffing-box, 
formed in one of the covers or ends of the cylinder, and there is provi- 
sion made for the dise and its axis to move a small distance to and fro 
within the cylinder. The stuff is fed with water from an elevated reser- 
voir or cistern into the cylinder at one end towards the centre, and by 
reason of the source of supply being elevated there will be a proportional 
hydraulic pressure. The pulp flows off fromthe otherend of the cy- 
linder by a pipe, which can hang perpendicularly ; or its lower end may 
be more or less elevated, by which the speed of the flow through it may be 
regulated, and the stuff kept for a longer or shorter time under the 
grinding process, or the flow of the stuff through the machine may be 
regulated by other means, 

2844. Joun Cantrr RamspEn, Bradford, York, “ Mechanism of looms for 
weaving a certain class of plaids, checks, and fancy woven fabrics,”"— 
Dated Ist December, 1856. 

This invention relates to that class of mechanism or looms employed 
in the weaving of those fabrics wherein several shuttles are required, 
andin which circular or rotary shuttle boxes are employed ; and con- 
sists of a peculiar construction, arrangement, and combination of mecha- 
nism for actuating the shuttle boxes so as to produce the changes of 
weft required by the pattern to be woven. It also consists of a mode 
of arrangement by which any required changes of the weft can be 
combined with changes in the working of the healds; of a mode or 
method by which part of the present improvements for effecting changes 
in the weft in weaving may be substituted for the pattern-wheel de- 
scribed in the specifications, of an invention of “ improvements in looms 
for weaving,” for which British letters patent were granted to the pa- 
tentee on or about the 30th day of March, 1853. These improve- 
ments are effected by certain mechanism, fixed on the framing of the 
loom, which mechanism causes the shuttle box to revolve one way or 
the other as required when actuated through connecting rods and levers 
by an endless tappet chain. The tappets or wipers in this chain are in- 
serted ina certain order according to the changes required in the weft. 
The mechanism above alluded to on the framing of the loom for effect- 
ing the changes of the weft may consist of toothed racks, friction rods, 
or other similar contrivance, attached in such a manner as to be capable 
of being operated upon by the tappets or wipers in the endless chain, 
and so arranged that a toothed wheel, friction pulley, or other wheels on 
the axis of the shuttle box, or in communication therewith by means 
of an endless strap, chain, or cord, shall be turned one way or the other 
according as the toothed rack, friction rod, or other similar mechanism 
is raised or lowered. The tappets or wipers which are inserted in the 
endless chain are of different heights or elevations, and as the different 
heights or elevation come into operation upon the toothed rack, fric- 
tion rod, or other similar mechanism, the shuttle box will be more or 
less turned round according to the size of the tappet in operation. The 
second part of the invention relates to an arrangement by which he 
substitutes an endless tappet chain for the pattern-wheel described in 
the specification of the patent before referred to, dated on or about the 
80th day of March, 1858. 


2851. Richarp ArcurpaLp Broomay, Fleet-street, London “ Bleaching.” —A 


communication.—Dated 2nd December, 1856, 

This invention applies to the bleaching of textile fabrics, cloths, cottons, 
rag, pulp, and vegetable fibres; and consists in certain methods of 
bleaching by means of chloride of lime, employed in bination with 
certain agents by means of which the material under treatment is pre- 
served from the injurious effects which the chloride of lime might other- 
wise exercise. To bleach pulp, say 2 cwt., place 20 Ib, of chloride of 
lime, to which are added 14 to 2 oz. of cyrstallised salts of soda in 90 
gallons of clear river water. The chloride solution should indicate 4° 
Baumé, if the chloride of lime be from 90° to 100%, In a separate 
vessel dissolve from 2 Ib. to 4 Ib. of soft or other soap in forty- 
five gallons of warm water. ‘This solution is to be poured upon the 
pulp, which must be first moistened with clear soft water; the mixture 
must next be thoroughly stirred for about ten minutes, and then the 
chloride of lime solution must be thrown in gradually, the pulp being 
kept well stirred until about three-fourths of the lime solution has been 
thrown into it. It is mixed and agitated every ten minutes, and if a 
the expiration of two hours the t hing is not pr di ly 
quickly, add one half or the whole of the remaining solution of chloride 
of lime. After the materials have been one or two hours in the bath 
they may be placed in hot water for about a quarter of an hour, and then 
replaced in the bath for one or two hours. The lime solution should 
be prepared some time before being used, so thatit may settle and be 
quite clear. The various stirrings may be effected by either manual or 
mechanical power, The waters which have been used as above de 
scribed, and which are called “seconds,” are drawn off into another 
vessel containing 2 ewt. of pulp, with little or no water mixed with it; 
the pulp must be agitated and stirred several times during about two 
hours, andif in that time bleaching has not progresssed sufficiently, 
then ten to twenty gallons of the chloride of lime solution must be 
added. These waters, which are called “thirds,” are not yet quite 
spent, and are mixed with 2 cwt. of pulp, which they assist in bleach- 
ing to such extent that the pulp may be bleached by a bath similar to 
that first-mentioned in two hours, while so much strength will remain 
in the second waters that no addition of chloride of lime will be neces- 
sary for the second bath, for which they are to be employed. The pa- 
tentee terms his bleaching bath a “milk bath.” It may be made by 
dissolving 2 Ib. to 4 Ib, of pearl ashes, or crystallised sub-carbonate of 
soda, or of sulphate of soda, in 50 gallons of boiling water ; the ashes 
or sub-carbonate take the place of the soap. Or equal parts of soap, 
crystallised sub-carbonate of soda, and sulphate of soda may be used. 
Preference, however, is given to the bath first described, as the ashes or 











carbonate of soda decompose the chloride of lime too quickly. Modifica- 
tions of this arrang t are included in the invention. 
2852. Ricuarp ArcuipaLp Broomay, Fleet street, London, “A_ che- 


mical composition or agent to be employedin the dyeing of wools and 
woollens.”—A communication.— Dated 2nd December, 1856, 

This position is intended to be used in dyeing wools and woollens 
as a substitute for tartaric acid, cream of tartar, and argol. The paten- 
tee first prepares stannic chloride (chlorure stannique) by mixing in or 
about the following proportions, 1} oz. of Bay salt, or sea salt, 84 
Ib. muriatic acid, 24 Ib. nitric acid, and by dissolving tin in the liquid 
thus obtained, adding the metal a iittle at the time, in order that the so- 
lution may proceed slowly and continue for at least a day, The com- 
position or agent to be used in dying is then manufactured by first dis- 
solving one part (say about 64 Ib.) of oxalic acid in ten parts (say about 
66 1b.) of hot water. It is then stirred for half an hour. One part (say 
about 64 Ib.) of the stannic chloride, prepared as above described, is next 
dissolved in ten parts (say about 66 Ib.) of cold water, and stirred for a 
quarter of an hour. He then adds, for every one part of the stannic 





chloride, two parts (say about 13 Jb.) of sulphuric acid, stirs again for 
about a quarter of an hour, and when the two solutions are cold, or 
nearly so, mixes them together, stirs for about half an hour, and leaves 
them to settle for about twenty-hours before using. The chemical com- 
position, which is called composition of tartar, may be used in dyeing all 
Equal parts of the composition of tartar 


colours in wools and woollens. 
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may be used in lieu of about equal parts of tartaric acid; seven parts 
of the composition of tartar in lieu of about ten parts of cream of 
tartar or argol. 

2856. Jamus ArrEerty, Dudbridge, Gloucester, “Fabric applicable to the 
manufacture of feed cloths or aprons.””—Dated 2nd December, 1856. 

The object of this invention is to produce a fabric which, when made 
up into feeding cloths or aprons, will form an even travelling surface, 
not liable to shift laterally, or pucker and get out of shape. To obtain 
this desirable result the inventor proposes to introduce into the shed 
while the cloth is being woven, wires or strips of whaleboue, or other ri- 
gid substance, at suitable distances apart, and parallel with the weft, and 
thereby to weave these substances into the fabric after the manner of 
weaving in terry wires. These strips or wires must be of sufficient 
strength to give a degree of rigidity to the fabric in the direction of its 
breadth, and thus their introduction will destroy the tendency of the 
fabric to move sideways during its forward traverse, and so drag out of 
shape. Instead of introducing the wires into the shed, he in some 
cases finds it desirable to insert them between two webs of cloth con- 
nected together, either by india-rubber or other suitable cement, or in 
some other convenient manner.—WNot proceeded with. 

2858. Matrazw TownsEnp, Leicester, “ Machinery for the manufacture of 
knitted fabrics.”—Dated 2nd December, 1556, 

The First improvement relates to the application of the jacquard ap- 
paratus for moving the hooks, guides, or needles of knitting machines 
so as to produce figured patterns upon looped or knitted fabrics. 
Jointed guides are adapted to double barred knitting frames where two 
rows of needles or hooks are used, and such guides are adapted and 
operated in a somewhat similar manner to that shown in the specifica- 
tion of a former patent granted to the patentee, and dated 15th May, 
1856, where only one row of needles or hooks are employed. The 
novelty in the present instance consists in applying such jointed guides 
to double barred knitting machinery for the manufacture of looped or 
knitted fabrics, whereby he is enabled, with the application of the 
jacquard apparatus, to make knitted fabries with figured patterns on 
both sides of them, by so moving such guides as to throw the threads 
upon one row of needles or hooks to form the required pattern, and to 
carry the surplus threads round the other row of needles or hooks to 
form a pattern upon the contrary side of the fabric. By this means 
the loose threads are prevented from appearing on the surface of the 
fabric, which has hitherto been objectionable in figured looped fabrics, 
and the fabric will presentthe same appearance on both sides. The 
Second improvement consists in arranging rows or circles of double- 
ended needles, having hooks or beards at both ends, and in working 
them in a peculiar manner for forming the loops thereon in the manu- 
facture of knitted fabrics. In carrying out this improvement, ribbed 
or grooved needled bars or combs are employed, to which a longitudinal 
or lateral movement is imparted, whereby the needles are brought in 
contact with cams or driving plates, and are driven backwards and 
forwards in the grooves of their bars as may be required. By means of 
these operations the thread will be drawn between suitable dividers or 
sinkers, which will draw down the thread and form the loop. These 
needles or hooks slide freely between the ribs of the straight needle 

and therefore the attendant may take them out when desired, and 
by reduce the width of the working part of the machine. will be 
required for making fashioned articles, as is well understood by practi- 
eal knitters. The Third improvement consists in arranging double rows 
or circles of needles or hooks to make knitted fabrics, in such a manner 
that they will be placed in an inclined partition in lines crossing each 
other, and will be maintained in their proper positions by springs, or 
some other equivalent contrivance, but may be driven downwards by a 
slur cock or driver striking the lever or sliding pins as they are moved 
round in the circular machine, or backwards and forwards in the 
straight machine, as may be required. By this movement each needle, 
when depressed, will be made to draw a thread or loop to form a new 
course without the use of loop wheels or sinkers; and if it be required 
to make a broad rib or a plain fabric, a given number of points are 
used-in combination with the needles or hooks employed. The last im- 
provement relates to a mode of making circular knitted warp fabrics by 
means of a row of hooks or needles provided with hinged beards, such 
hooks or needles being arranged ina circular form in combination with 
a circular arrangement of lever guides for carrying the threads to form 
the fabric. If a pile fabric be required, a circular series of points 
must be arranged around an inner circle within the outer circle of 
needles already mentioned, and the lever guides must be made double, 
so as to carry the thread for making the pile as well as that for forming 
the foundation of the fabric. If it be required to produce a cut pile 
fabric, the loops for forming the cut pile may be cut by being drawn 
down againsta sharp edge made at the lower ends of the hooks for the 
purpose, or the pile may be cut by means of circular discs, or other 
contrivances provided with a cutting edge. 











2866. Toomas Crantire, Halifax, “ Improvements in card-setting machines 
and in certain machinery or apparatus employed in the construction 
thereof, which apparatus is also applicable to similar purposes.”"—Dated 

ember, 1856, 

This invention consists, Firstly, in the employment of duplicate or 
counter tappets, or cams on the main shaft for working the slides or 
levers, or producing the necessary reciprocating motion of card-setting 
machines, whereby the springs now used in conjunction with tappets 
are dispensed with, and the machines are rendered more certain in their 
operations, Secondly, in the machinery employed for cutting or con- 
structing the aforesaid tappets or cams. The plaintiff fixes the material 
or blanks, of which he forms the tappet or cam, on a spindle capable of 
rotating in bearings upon suitable freme-work ; and on the same spindle 
he also fixes a pattern tappet or cam, or a tappet of the form required 
to be constructed, and on each side of the said spindle he employs a 
earriage for holding or carrying the cutting tools, which are so ar- 
ranged as to be capable of sliding on a suitable bed or framework. 
The pattern tappet, as it revolves with the rotating spinale, acts upon or 
against the said carriage, causing it to move in and out, or reciprocate 
to or from the spindle aceording to the eccentricity of such tappets, 
whereby exact copies or counterparts of the pattern tappet or cam are 
obtained either in single or duplicate. And the patentee can cut the 
said tappets, or cams either on the external edge or periphery of the 
blank, or he can cut a groove or grooves in the sides thereof. Tappets 
or cams produced or constructed by this means may be applied to various 
other purposes, 

280/. Apam Buitoven, and WiriiaMm Britoven, Blackburn, Laneaster, 
** Looms.”— Dated 2rd December, 1856. 

This invention consists in causing the dobby or lags employec in fancy 
looms, whether worked by hand or power, to act upon two slides or 
lifters, the one ascending as the other descends, passing each cther al- 
ternately, thereby maintaining a perfect equilibrium by mutually sssisting 
and balancing each other, whereby the loom can be worked with much 
greater speed and also ease to the yarnthan in the looms where one 
slide only is used as at present adopted, besides being more particularly 
adopted for large patterns, as one lag or card may serve for two or four 
picks instead of requiring one lag or card for each pick. Or the paten- 
tee employs two dobbies on a loom, the one ascending as the other de- 
scends, there being a pattern cylinder and a row of wires for each dobby. 
This arrangement will have the same effect as the two slides in one 
dobby, He also regulates the taking-up motion, for the purpose of pro- 
ducing thick or thin cloth when desired, by means of a projection on 
the lags, lattice, or endless chain, acting upon a hooked rod, causing it 
to be lifted by one of the lifters, and acting by means of a lever upon 
the catch of the ratchet wheel of the taking-up motion, holding it any 
required time, and making thick and thin cloth accordingly. 











CLass 4.—AGRICULTURE.—None. 


CLass 6,—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fittings, Warming, Ventilating, &c. 
2818. Josert M. Saunpers, Dublin, ‘Cooking ranges.” — Dated 28th 

November, 1856. 

The appearance of the improved range is like a close fire cooking 
apparatus, being supplied with fuel from the top like a common hot 
hearth. The fuel is put into a small fire pot, which is let down from the 





hot plate into a seat or bed formed in the roasting screen. One side of 
the fire pot exposes an open bar or fire grate surface to the roasting 
sereen, so that the meat required to be roasted is exposed to an open 
fire, and is not baked as in an oven, being merely enclosed in a roasting 
screen ; this roasting screen is, however, convertible into an oven by in- 
serting a sliding plate between it and the fire pot. The other side of the fire 
pot also exhibits an open fire in the front part of the range. The range may 
either be made to show an open fire in the front, through which the air 
for the combustion of the fuel is supplied, or it may be made with a 
closed front having an air-valve or regulator, the open fire front being 
frequently preferred. It is a feature peculiarly belonging to the inven- 
tion that the consumption of fuel is equally small in either case. The 
top part or flange of the fire pot forms part of the hot plate, and, by the 
peculiarity of its construction, is nearly always at a red hot heat ; imme- 
diately under this flange are a series of holes, through which the flame 
of the fuel must pass shortly after the fire is lighted. These holes and 
the flange become red hot, then the gas which is emitted from the coal 
in the fire pot or furnace is ignited by passing through those red hot 
orifices, thereby consuming a great portion of its own smoke, giving out 
the heat due to perfect combustion, and effecting thereby the greatest 
economy of fuel. The door of the roasting screen may, if preferred, be 
quite open while the meat is roasting, and the range can have applied to 
it aself-acting roasting jack. 


CLass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 

2826. Wituiam Jounson, Lincoln’s-inn-fields, London, “ Projectiles."—A 

communication from N. Schofield, Norwich, United States—Dated 20th 
November, 1856, 

This invention consists of a peculiar construction and application of 
expansion and extension wings or guides for the purpose of governing 
the direction of bombs or other projectiles to be fired from a gun during 
their passage through the air, and in applying spiral projections or grooves 
along the surface of projectiles to produce a rotation on their axis along 
with the projectile motion, and also in applying a case or collar thereto 
to be fired from a rifled gun. The bomb or other projectile is made in a 
eylindrical form, and has guiding wings applied to it, so as to fold down 
on its surface to enter the gun, and to be opened or expanded when free. 
In some cases these wings are also made to slide to the rear of the pro- 
jectile. The projectile may have a case in the rear end, which after it. 
discharge slides back so as to bring the centre of magnitude and resist- 
ance in the rear of the centre of gravity and percussion, or a case or 
collar on the projectile may have studs or projections on its surface to fit 
and slide on the spiral groove of a rifled gun, so as to communicate a 
rotary motion to the case, and by contact of surfaces to impart a rotary 
influence to the projectile. 

2868. Henry Gennant, Liege, Belgium, “ Improvements in fire-arms and 
ordnance, and of the cartridges or projectiles to be used therewith.”— 
Dated 3rd December, 1856. 

This invention consists principally in arranging and disposing the 
chamber or revolving breech containing the projectiles horizontally, 
instead of vertically as heretofore, commonly practised in the construc- 
tion of fire-arms known and distinguished as revolvers, 

1357. George Woopwarp Morse, Louisiana, United States, “ Breech- 
loading fire-arms,”—Dated 13th May, 1857. 








The inventor describes an improved gun which require drawings to 


illustrate its construction. What the inventor claims in the improved 
gun is, the application to the breech side of nippers moveable relatively 
to the said slide, and operated by means substantially as described, or 
any equivalent whereby the said nippers may be moved irrespective of 
the breech slide, and caused to grasp the cartridge, and subsequently 
withdraw it from the gun while the breech slide is being retracted. He 
also claims in its combination with the barrel and the sliding breech 
closer an open slot or passage, so made and arranged directly in rear of 
the barrel as to enable the cartridge case, after being drawn out of the 
barrel, to drop down and out of the gun, when the latter is held so that 
the trigger shall be below the barrel. He also claims a combination and 
arrangement of nippers, a sliding breech block, a percussion slide or pin, 
and the cock of the lock, whereby, after the cartridge case has been 
drawn out of the gun, the force of the main spring shall be so caused to 
act as to expel the cartridge case upon the breech block immediately on 
such case being relieved from the grasp or hold of the nippers. He also 
claims an arrangement and application of a cock or hammer, a sliding 
breech closer, and a moveable clasp separate from the trigger guard, 
the same being so as to enable the hammer to be set to cock by the breech 
slide on its percussion pin while such separate clasp is being retracted as 
set forth. He also claims a valve and its seat in combination with the 
percussion pin and the breech slide, in order that when the said pin is 
driven backward during the explosion of the cartridge the valve may 
close on tts seat and prevent the escape of gas into the pin passage and 
from thence into the lock, He also claims a certain cartridge or charge 
carrier constructed and made so as to operate as before-described.— 
Complete specification. 








Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instrue 
ments, Lamps, Manufactured Articles of Dress, Sc. 

2888. Joun Coork Happan, Cannon-row, Westminster, ‘ Pianofortes.”— 

Dated Ist December, 1856. 

This invention consists in manufacturing of metal the framing or 
portion of pianofortes across which the strings or wires are to be 
stretched, and also with the upper or wrest plank bridge cast in one 
piece, or combined therewith, and also in the use and application of 
such metal framing in combination with a wrest, flank, or bed, or bar of 
wood (for carrying the wrest or tuning pins) and also in manufacturing 
the upper or wrest plank bridge of pianofortes of metal with nicks, 
grooves, or hollows for guiding or maintaining the springs or wires in 
position. And the invention also consists in loading or weighting the 
bass strings or wires of pianofortes constructed as above set forth, or 
otherwise, with metallic or other buttons or discs threaded, or otherwise 
placed upon them, so as to obtain deep notes with shorter lengths of the 
strings or wires than heretofore. And, further, in galvanising or tin- 
ning or covering with a metallic covering the strings or wires of piano- 
fortes constructed with framing as above set forth, or otherwise, and 
with strings or wires loaded as above sct forth, or otherwise, so as to 
preserve the strings or wires from oxidation, and so as to cause a more 
intimate adhesion or consolidation of the mass in the case of the im- 
proved compound or loaded strings or wires, and in the case of the com- 
pound strings or wires which are loaded by means of wire coiled round 
and upon other wire in the ordinary manner. 

2841. Epwarp Jackson Emmons, Massachusetts, United States, ‘‘ Nursery 

chair.”"—A communication.— Dated Ist December, 1856. 

This chair cannot be described without reference to the drawings. 
2847. Eomunp Dwyer, Woolwich, “ Children’s chairs.”—Dated 2nd De- 
cember, 1856. 

A chair of the improved kind is made of the usual form, or with a 
suitably arranged seat, having a flap shutting down with a spring. The 
inventor arranges a second chair to combine with it, the legs of which 
are set on and fixed toa board, the right and left hand sides being boxed, 
or may be flanged with single wood slabs, so that when raised on the 
arms of the first chair they may chip and hold the raised chair secure, 
and it may also be secured to the back by a spring orascrew. The top 
part of the back of the second chair is made to spring down on its arms, 
and is held there by elastic or other suitable fastenings; the seat is also 
flapped. This construction enables it to be turned upside down, and 
when brought in front of the first chair it forms a table, and is fastened 
thereto by elastic bands or other means, the flapped seat leaving room 
for the feet. Or the second chair, by means of castors fastened to the 
bottom board, can be used as a go-cart or invalid chair, and when so used 
a rail in front moving on a pin connects the ends of the two arms and 
is there secured.— Not proceeded with. 





Cxiass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
urifying Apparatus, &c. 
2837. Joun Geper, Wellington-street South, ‘‘ Gas meters.”—A communi- 
cation.—Dated 1st December, 1856. 
By this invention the water is always kept upon the precise level re- 














quired, and this is maintained by means of a reservoir which supplies 
water in exact proportion to the evaporation of that contained in the 
meter. Itis calculated that a meter furnished with a reservoir will act 
perfectly for more than twelve months. The improved meters cannot be 
described without reference to the drawings. 

2862. James Mizen, Deptford, ‘Improvements in apparatus for making 
gas, partly applicable to culinary or other domestic purposes,”—Dated 3rd 
December, 1856. 

The apparatus to be employed consists of a retort or retorts of a 
cylindrical, rectangular, or other snitable form which is or are to be 
applied at the back or side of an ordinary domestic range provided with 
boiler and oven as usual, or to any other ordinary fire-grate of the usual 
or other convenient shape. The said retort is intended to distil coal, 
bones, wood, oils, and fatty matters, or any other refuse or other 
material from which gas can be evolved by distillation. The top or 
mouth of the said retort is to be closed by means of a cover or lid 
properly luted and secured by a cross-bar and screw, or in any other 

able manner, and the retort is furnished immediately below the lid 

with a pipe for conveying away the gas. This pipe, which is provided 

with union joints and a stop cock, conveys the gas to an ordinary dry- 
lime or other purifier, whence it passes into a suitable receiver or gaso- 
meter to be used for lighting, cooking, and other domestic purposes. The 
pipe is also furnished between the retort and the purifier with a vessel to 
receive tar and other liquid products of distillation. A second part of 
this invention consists in providing the top or lid of the boiler attached 
to the domestic range or grate above named with a hole in which is in- 
serted a pipe having a funnel-shaped or other head to receive liquids 
intended to be warmed, the lower end of the pipe being closed or pro- 
vided with a stop-cock for the purpose of drawing off the liquids when 








suit 


required. 
Ciass 9.—ELECTRICITY. 
Inciuding Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Liectric Telegraphs, Galvanic Batteries, &c. 
2831. Josrpa Latimer Cuark, Adelaide-road, Haverstock-hill, “ Electric 
telegraphs.”—Dated 29th November, 1556. 

This invention consists in an improved method of insulating and 
supporting telegraph wires when such wires are suspended in the air. 
For these purposes insulators of earthenware, glass, or other similar 
insulating material are employed. These insulators are of the form of 
an inverted cup, and are made double; that is to say, there is a smaller 
cup contained concentrically within the exterior insulating cup, and 
springing from the interior thereof so as to be protected by it. On the 
top of the exterior inverted cup is formed a notch for receiving the wire. 
This notch at the top is only wide enough to allow the wire to pass in, 
and is cut obliquely to the direction of the wire, but lower down its sides 
are undercut in such manner that when the wire is in its place the in- 
sulator can be turned partly round, which renders it impossible for the 
wire to escape from the notch. The interior surface of the exterior 
cup of the insulator has a series of circular grooves formed on it, and the 
interior cup has similar grooves formed both on its interior and exterior 
surfaces; in this way the distance to be traversed by the electric current 
before it can escape is increased. In the centre of the bottom of the 
interior cup of the insulator a hole is formed to receive the iron bar by 
which it is carried, and which is cemented into the said hole. This bar 
is coated with shellac, marine glue, or other suitable insulating material, 
and its lower end is received by a socket at the end of a bracket of cast- 
iron which is carried by the telegraph post. It will be seen that by 
mounting insulators in this manner they may easily be taken down for 
cleaning, or replaced by lifting the bar on which the insulator is mounted 
out of the socket on the cast-iron arm, and by turning the insulator so 





as to separate it from the wire. 
Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2711. CurisrorpugR Bryxs, London, “ Manufacture of iron and steel.”— 
Dated 15th November, 1856 
This invention consists, First, of processes and apparatus for the 
purification and for the conversion into wrought or malleable iron of 
crude cast-iron, the product of any blast furnace operation, and con~ 
taining the excess of carbon and other impurities common to such iron ; 
and, Secondly, of processes and apparatus for the conversion of such 
iron when thus purified, or of purified iron obtained from any other 
source, into steel. The apparatus employed for the above purposes is of 
twokinds. The first intended to effect the desired changes or reactions 
on the metal, and among any other materials that may be added to it, 
by the aid of certain gaseous matters thrown or forced into and below 
the surfaces of the metal when it is melted and fluid. |The second kind 
is intended to subserve the same purposes by changes and reactions 
brought about and taking place at the surface of the fluid metal, and 
propagated throughout the mass of it, either by an agitation that con- 
tinually presents or throws up portions of fresh metal to the surface, and 
consequently to the action of the agents operating there, or by such 
changes and reactions being propagated or diffused throughout the whole 
mass by molecular action; in other words by a process of (so called) 
cementation operating, not as usual on a solid, but on a fluid mass, The 
apparatus which the patentee prefers to employ to carry out the first 
intention is a reverberatory furnace, so constructed as to admit of 
a mass of fluid metal of several inches in depth being submitted to 
the action of the heat and heated gaseous matter passing through it, 
and to the action of other matters when added from time to time, and so 
constructed in other respects as to admit of there being passed through 
it, and thrown upon the surface of the fluid metal, a strongly heated 
oxygenising flame or current of atmospheric air; or at pleasure, instead 
of this, a deodorising one; or of having all current shut off, so as, in 
this latter state, to constitute a close furnace. The bed, receptacle, or 
well, for the fluid metal is furnished with a contrivance for throwing into 
and below the surface of the fluid mass, gaseous matters of the kind, 
in the manner and for the purposes afterwards described. The outlet 
of this well is so contrived that the metal, when the results of the oper- 
ations leave it sufficiently fluid, can flow and run out on tapping, as with 
the product of ordinary cupolas ; or so constructed that, when the results 
of the operations leave the metal semifiuid or pasty, it can be conveniently 
raked, lifted, or drawn out. The second apparatus is also a furnace 
constructed and heated on the reverberatory principle, but has the bed or 
sole, or receptacle for the fluid metal, made much shallower than that of 
the former one, so as to present to the action of the flame and heated 
gases, and to the action of other matters added to the metal, a com- 
paratively larger and more extended surface of fluid metal. This fur- 
nace is also so constructed as to admit of the passing through it, and 
concentration upon the surface of the metal at pleasure, either of 
strongly heated oxygenising flame or gaseous current, or a deoxygenising 
one, or of having all current shut off so as to form in the latter case a 
closed chamber or furnace. Furnished with apparatus of these or of 
similar kinds, he operates upon the metal in manner as follows :—The 
objects are, First, so to refine or purify common pig iron as to bring it 
into the condition of charcoal iron, or of any other fine iron, and 
prepare it for the various uses to which such comparatively pure iron 
only is applicable, and to prepare it also for being, by a further or 
subsequent treatment, converted into wrought iron, or at pleasure into 
To reduce the crude pig into the desired refined iron or refined 





steel, 
pig, it is needful, either completely or nearly so, to remove from it those 
foreign or extraneous matters, the presence of which in variable propor- 
tions gives tocommon pig its peculiar characters. These matters are 
sulphur, phosphorus, silicon, sometimes aluminium, magnesium, arsenic, 
id others. It is, however, to the presence disseminated throughout the 
mass in greater or less quantity of stil unreduced or imperfectly reduced 
oxide of iron, that the peculiar andobjectionable properties of the crude 
pig as itcomes from the blast furnaces are chiefly due. Therefore any 
process for the purification or refining of this crude metal should 
include provision for either the removal or reduction of this oxide 
as well as for the removal of the impurities before mentioned. 
It is not essential that the iron that from the operations 
under this first part of the invention shall at this stage have had re- 
moved from it the excess of carbon as well as the other impurities. 
The operations may be so conducted as to leave untouched the carbon, 
whilst the other foreign matters are abstracted or expelled. It then 
becomes refined iron, having a similar composition, and with all the 








results 
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THE ENGINEER. 





advantageous properties peculiar to charcoal or other fine iron. The 
partial or complete removal of this excess of carbon, or the turning to 
account its presence in the refined iron in after operations for con- 
verting such iron into steel, is effected by the appended or subsequent 
operations described under the other heads of the invention. In order 
to refine the metal to the extent just described, he first makes arrange- 
ments for providing the gaseous matter to be used either as a mechanical 
agitator or as a reacting chemical agent, or both, when passed or forced 
into and through the molten metal contained in the furnace before 
mentioned. The gaseous matter he prefers so to use is the product of 
the decomposition of atmospheric air when passed through red hot car- 
bonaceous matter in excess as through red hot charcoal or coke, &c., 
and which product consisis of nitrogen and carbonic oxide chiefly. Or 
in other cases he prefers to use the gaseous product of the same treat- 
ment of atmospheric air in which there is present, or to which, before 
decomposition, there has been superadded water or steam as the product 
of decomposition of air when replete with its own hygrometric water, 
namely nitrogen and carbonic oxide chiefly, 
conditions as to relative proportions and temperature) having these 
mixed with ammonia and with cyanogen, or with these in various forms 
of combination, the main condition to be secured bei 





that of the com- 
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will be stopped, whilst its axis will continue to rotate, and on the removal 
of the lever the lever will again rotate. 
40. Lovrs ADOLPHE DE MILLY, 
Dated 19th Novi mber, 1856. 
The patentee claims, First, the acidification of fatty bodies of all kinds 
by the employment of lime or other alkalies, or of metallic oxides in 
quantities very much less than has been heretofore prescribed by theory 
or used in practice, this acidification being accomplished unde 
and proportional pressure. 


Paris, “‘ Manufacture of fatty acids,”— 


ra high 
Secondly, the employment of copper for the 
construction of heating vessels in which the chemical action is produced ; 
also the employment of such vessels made of iron, and lined either with 
lead or with copper. Thirdly, the employment of the agitation of steam 
for effecting a stirring or combination between the fatty bodies and the 
lime, instead of employing any mechanicat agitator. Fourthly, the pro- 
duction of glycerine in an apparatus acting under a high pressure. 
Fifthly, the discharging or emptying the contents of the heating vessel 
by the pressure of steam ; and, Sixthly, the heating the vessel internally, 
and the elevation of the pressure of the mixture by a jet of steam pro- 
duced in a separate generator, and acting separately at a higher and 
proportional pressure as described. 














97 
2764. 


—Dated 21st 


497 


the filling up of the same to compensate for that which maith ina 
state of fermentation in the form of yeast, is effected by one and the 
same pipe, whilst another pipe passes from the top of the said cask into 
a long trough which receives the yeast as it escapes from the several 
casks by the aforesaid pipes fixed in the tops thereof. 


F REDERIC LupEwi@, Paris, ‘‘ An improved leaven.”—Dated 2ist No- 


». 


vember, 1856. 


The products and their proportions entering into the composition of 
the improved leaven are as follows:—1. Flour of germinated barley, 
66 lb.; flour of germinated white beans, 66 Ib.; potato starch, 66 1b. 
2. Sweet leaven produced from a preceding operation, 50 Ib. 3, Gelatine 
61. 4. Of exhausted wort resulting from a brewing operation, a suf- 
ficient number of ints as hereinafter described. 5. Sweet leaven pro- 
duced from a preceding operation, 8 lb. 6. Carbonate of ammonia, 2 oz. 
SAMUEL Russei, Gravesend, ‘* Construction of scissors and shears.” 
November, 1856, 

This invention consists in the use of a spring to compensate for the 
wear, by drawing up the rivet or pin, and thus keeping the blades in 
contact. For this purpose different forms of springs may be employed 
but a curved steel spring is preferred. This spring has a hole at or 





see age : 2 : 7 , 41. Samuget Fox, Deepcar, Shefficld, “ Improvements in heating steel- near its centre through which the rivet or pin passes, The spring is 
y -OXxids > oir. g ne product £ the dea aitio , ecepear, ’ provement hn heating stee . - ~ . 

plete deoxidation of the air, and of the pr duc ts of the decomposition of wire and tubes, also ribs and stretchers of umbrellas and paras: for placed on the outer side of one of the blades, and its ends press on the 
the water ; in other words, that the otherwise oxydising action of the air har 


or the oxygen of the water shall, 


before contact with the fluid metal, 
fully neutralised. 








and in 
mi 





o> ng 


19th V 
In ‘thle invention the steel wire and tubes, or the ribs or stretchers of 


apparatus for straightening wire and tubes,”—Dated 


er, S56. 








surface thereof, so as to keep it always in contact with the other blade 


of the pair of scissors or shears, notwithstanding any wear which may 











_= . ; ' take place in the blades and rivet or pin, 

2726. HeNkY BrsseMER, Queen-streect-place, New Cannon-street, “ Manu- parasols and umbrellas to be heated, are placed into cylinders or tubes 766. ( , iJ s j . . 1 
‘ac , 7 ” > ber. 18 : : " " os . . 27 Ht ‘HARLES GARTON, 2 d 8 N ; SONB i 
facture of iron.” — Dated 18th November, 1856. of iron or suitable material, such tubes or cylinders having formed “4 atis - e = sneagP get oy at it roy ——- , — 

Wide teeth relates norteis ie al aim ee on < s oe Be . reati cane su order t t 0 be employe ore rtd 
eo invention ve certain mo les of constructing and € pe aie thereon rings or projections, The furnace is formed with a door at distilling Dated 21st, November 1856. ploy 6 
+i beratory or oo rs ee a the manufac = - iron, a reby each end, and is heated by a fire at one end, the chimney or flue being This invention consists in increasing the fermentable properties of 
the patentee is enabied to facilitate the process of puddling, and to em- a he re " » ot « . ~@ reverher » a . . . o . , ee 
hse rig , ae I ; . at the other end. The heat and flame are reverberated by the roof down cane su prior to its being employed in brewing or distilling, by 
ploy the spare heat of the puddling furnace in the process of re-melting ° , 


and in the process of retining other portions of iron, and also for the re- 


duction of the slags or oxides of iron, and the obtainment of metallic 





on to the bed, which is made with channels from end to end, on the 
upper surfates of which the cylinders or tubes are placed, and are pro- 


treating it in the following 
quify it, add acid 


manner: Mix water 


and expose 


with the sugar to li- 


thereto, the solution for about five day 





: : : sie < . gressively rolled or moved from the front to the back end, where they more or less, to a temperature of about 150° Fah,; then neutralise the 
-refrom. -arT’ y > . ractical oper: ’ a . . “Bteps . : ie . 
iron therefrom m. carrying the hornet into ren per aon he are taken out in succession, recharged, and introduced at the front end acid by chalk or other suitable agent. The sulphate of lime is separ- 
constructs a puddling furnace, with its fire-grate and puddling hearth of of the furnace. In order to straighten heated wires or tubes, 


the usual form, or nearly so, at that end of the hearth farthest from the 
fire-grate. He makes a second hearth or chamber, by preference of 


a large 
These rings rest on two rollers, and 
the two rollers being kept in motion by 


number is placed in several rings. 
are caused to revolve thereby, 


ated from the 


saccharine solution thus obtained by allowing it to pre- 
cipitate, 


or by filtration, when it will be ready for use; or it may be 


smaller area, but deeper than the first-named one, and at a higher level. 
Beyond this seccnd hearth or chamber he constructs a third 


| evaporated and granulated as found desirable. 


orn” 
ats. 


any suitable power and gearing opposite the ends of the wires or tubes 


one ata 





tats eve ti Tomas Ropents, and Joun Dave, Manchester, and Joun DaNnreLe 
which are in 


lower level than the first or puddling hearth, and he gives to the roof of 


the rings); fixed shields or guards are used to prevent 





Pritcuarnyv, Warrin 


. . . . bs ‘ : gton, “* Obtaining and purifying oxylate of soda, 
. : . the wires or tubes moving longitudinally, The tubes or wires in the which improvements are also applicable to the manufacture of oxalic 

the furnace such a form as will best deflect the heated products of com- rings are pressed on by rollers carried by a lever frame, the axis of acid.”— Dated 2ist November, 1856. 

bustion on to the materials occupying the three hearths. At one end of 


the furnace he constructs a chimney, which he prefers to make some- 

what higher than those generally used for puddling furnaces, so as to 

ensure a powerful draught. 

727. See Cla 

2728. Tuomas GiLMAN, Creed-lane, Lu Igate -hill, London, 
ing cases.” —Dated 19th Nove mber, 1556, 

These improvements consist in so arranging and combining parts of 
boxes or packing cases that when such are not in use the parts may be 
folded on to each other and thereby occupy only about the sam 
area but with considerable less bulk than when open.—WNot proceeded 
with. 





we 





“ Boxes or pack- 








which receives motion from the driving axis or shaft of the machine, 
and from it, by suitable motion communicated to the 
rollers carried by the lever-trame, which is capable of movement along 
its axis. 


cog-wheels, is 


EpwIn Satt, Bolton-le- sf 

ed 20th N ovemb r, 18% 
e improved paper. -cutting machine has a roller worked by a crank 
or bar, 





oors, Lancashire, ‘ Paper cutting machine 





wheel or on a pulley, and is weighted at its other end. The inventor 
provides levers, studs, and double-faced cams at each side, and 
inside of the machine framing, affording communication, which measures 


also 





attached at one end to a chain or band, working into a toothed | 





This invention consists in submitting woody fibre or other organic 
substances to the combined action of caustic soda and caustic potash at a 
temperature of 350° to 400° Fah,; whereby oxalate of soda in con- 
siderable amount is obtained, mixed with carbonates of soda and potash 
as also with a small quantity of these alkalies in the caustic state. The 
patentees purify the crude oxalate of soda thus obtained from the caustic 
and carbonated alkalies used, which is mixed by the process hereinafter 
described, but it is necessary first to state that the ordinary method of 
separating two soluble salts by a process of solution and crystallisation, 
is inapplicable to this mixture, owing to the slight solubility of oxalate 
of soda, and the exceedingly minute state of division in which this 





29 } i ‘ the length of the paper sheet at each interval of cutting. The same hompeee = Sa — a pteres ordinary presse oryetalitestion 
2731. Jonn JONES, Middlesborough, York, and WARD Jones, Liver] motion also works the drop board or gripper, and the roller is lifted off | = a pore sys — method being thus rendered impossible, 
“ ue : 2g ont ‘tal cas € P ; 2 ges , » ji . . rOCe: . rifving fer » as . ; 
— and treatment of metal castir Da ted 19:h Novembe o, the paper until the eut is made, when the gripper holds it just above the | —_ -" improve d —— for pi - [crude = — - 
856. : : : : : | placing the mixture of oxalate of soda and caustic and carbonat 
“ia 2 . : . * . -TOSSC' Ile, an i rec rocs ng ytion continually going ° > 
This invention relates, to a certain extent, to improvements in various crosscut knife, and a reciprocating motion continually going on. He | 


details involved in the manufacture or production of cast metal pipes, or 
hollow articles of parallel section, a portion of such improvements having 
some reference to the moulding apparatus for which 

patent bearing date in or about the 9th day of May, 1553, 
to David Law and John Inglis, both of Glasgow 
present invention the rammer spindle is held and w ib al, 
gripping, or nipping box, turning with the rammer spindle in a cylindrical 
socket upon the reciprocating slide which gives the descending and 
ascending movement to the rammer spindle. The gripping box 
fitted with thrice or any other convenient number of wedges placed 
equidistantly round the spindle, which are pressed into the box so as to 
grip the spindle by a ring acted upon by a spring and forked lever. The 
spindle may be made to turn; « ither continuously or intermittingly, by a 





letters 
granted 
According to the 


British 
were 






orke 








a eylindri 


is 

























thus dispenses with employing the lower or larger drum for giving the 
length of the paper sheet. The knife or cutter slides in or 
with an oblique motion attached, produced by a pulley in an angle 
groove under the knife-frame, and the knife is worked by a double- 
faced cam, in which a roller works on a shed-pin, fixed to the connect- 
ing rod, and is combined with other arrangements connecting 
the cross-cut knife with the cam for working the kn.fe backwards and 
forwards. The paper passes throu slitting knives and drawing 
rollers, then descends to a to take up the slack paper, 
, pro- 
nee downwards between the gripper and knives until cut off.— 
led with 


on brackets, 


suitable 





smaller roller 


until the cross-cut is made, and, passing between the other rollers 
ceeds the 
Not 


procee 


. James MonrGomery GiLeert, Manchester, “ Certain machines for 
etchi 














alkalies when perfectly cold in tanks, and submitting it to the action of 
cold or warm water, and this the patentees prefer doing by the use of a 
series of tanks, whereby the partially saturated solution in the first 
tank shall flow over the salt in the second, and so on according to the 
method known as continuous lixiviation as adopted in soda ash making. 
In this way potash and other foreign substances are dissolved away from 
the oxalate of soda which is thus obtained in a pure or nearly pure state 
suitable for the manufacture of oxalicacid. By evaporating the wash 
water the potash is recovered so that it may be again used, 

ALEXANDER Ropext TERRY, Great George-street, Clerkenwell, London, 
Sawing, splitting, cutting, and binding kindling wood.”—Dated 22nd 
November, 1856, 

This invention cannot be described without reference to the drawings. 


Witiiam KemeLe Haus, London, * Machinery for cutting, punching, 


movement acting on the gripping box, and derived either from the or engravit ‘'—Dated 20t h November, 1856. and shaping metals.”—Dated 22nd November, 1856. 
reciprocation of the slide, or from a revolving shaft through the inter- This invention relates, First, to the machine known as Taylor's Penta- This invention consists in cutting fromthe bar only the quantity of 
vention of suitable gearing. An intermittent action may be obtained for graph Machine, and especially to that part of it called the floating table. metal necessary to form the nut, and compressing it into the shape re- 


this purpose by means of a 





loose pulley upon the gripping box, and having 
a cord passed round it, and guided over pulleys to fixed peints upon the 
stationary framing, in such a manner that the reciprocating 
the slide makes the pulley on the grip; 
wards. Other arrangements are also included.—1 


motion of 
and for- 


l with, 








2734. WILLIAM Epwarpd Newron, C * Centrifugal 








id eduction 





He retofore, 
porting su 
counter-balance 


the 1 said table moved with a sliding contact upon the sup- 
es, the friction caused thereby being lessened by means of 
weights, the which was prejudicial to the 
the work, limited the range of motion, and demanded an 
and unusual height overhead. The first improvement consists 
in substituting a rolling for a sliding contact, by introducing spheres or 





action of 
accuracy ot 


extrem 

















quired by means of dies or a variable matrix in addition to the ordinary 
punche The movements of the dies and punches are obtained by cams 
eccentrics, with their pressure and action regulated by weighted 
levers, and they are so combined that the blanks cut from the bar or plate 
are uniform in size, involve the entire material, and finish the nut into 
shape without fracture or straining its texture.—Not proceeded with. 





or 


boiled glue from the boiling or setting vessel into wooden troughs for 


jumps Dated 19th November, 1 bodies of spherical form, between the moveable and the supporting i sur EDw ARD TUCKER, Belfast, “ Preparing and drying glue and gelatinous 
! a) . dient af Gal % cael pa ae 23 " faces, thereby effecting more perfectiy the required object, and avoiding | matter.” —Dated 2nd November, 1s56. 
1¢ ect 0 1S iventio is to obviate ible, ail un- 2 ss . s " mo pe J . 
re . ; ee the inconveniences and injurious operation of the old method. The | This invention relates principally to the drying or desiccation of glue 
necessary friction, and consequent r¢ tance and loss of power, oc , : : | > P : P . 2 : 
“ P . . an second part of the invention relates to the construction of the tool of the kind ordinarily used by woodworkers and others, but it applies also 
sioned by the changes in the direction of the water that takes place in — ae . : . | e > . 2 “ : a > 
a “am * Soke . aed - carriages employed in machines for etching or engraving. he effect of | the drying of gelatinous matter of other kinds. Instead of running the 
centrifugal pumps. To effect this the invention consists in an improved > = . | — 
the improvement is to enable tools to be applied simultaneously to the | 
mode of constructing the pump, and arranging its induction | 


es. 





pass The water is made to enter the p = in the direction of a 
spiral of gradually diminishing pitch, commencing from a straight 
and to leave it in the direction of a spiral of gradually increasing pitch 
terminating in a straight line. 
736 Georer Watson, Manche 
** Manufacture of fire-lighte 
This invention consists 





line, 








SATTERTUWAITE, 
1 November, i. 

in wood turnings, or dried peat, 
or turf, combined with a certain proportion of resin and tar, to bind the 
wood turnings or peat together, and render the 


Preston, 


*—_Da ter 


the use - 
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mags more inflammable 





be 
which were not 
s improved carriag 


surface to en 





raved in certain positions re 
attuinable by the tool carriages the old construction. 
e, in certain patter many more rey ts may 
operation than was previously possible. The im- 
proved carriage is made in two distinct parts of peculiar construction, 
dso that the one part, when locked upon the tool-bar, shall act as a 
frame or support of the other part. 


atively to one another, 









at one 





. Peter Armanp le Compte de Fontatne MOREAU, Rue de l'E chiquier, 
= ~ ris, “‘ Apparatus for preparing carbome and impregnating 





vas 











solidification, and then drying itin thin layers in the usual way or nets 
suspended in the air, the present improvements provide for the pouring 
of the boiled mass into separate pans or small drying receivers, which 
are regularly disposed on racks or supports in a drying chamber or stove. 
‘The liquid glue is then subjected to the action of a strong heat from 
140° to 160°, more or less, of Fahrenheit's scale. Whilst this heating 
operation proceeds, thorough ventilation is carried on through the stove 
by fans or other mechanical means, so as to secure a rapid evaporation 
of the moisture from the pans, By this system of procedure the glue or 


liquids therewith.”—A communication. —Dated 20th November, 1856, other gelatinous matter is rapidly and more effectively dried and pre- 
2737 Jamus Yuarstry, Savile-row, James’s, - This invention cannot be described without reference to the drawings. pared for use. According to another modification of this invention the 
panums.’—Dated 19th November, 1856. 2749. W I Gl ter-t Hyd k, © Heat ts of fluid glue or gelatinous matter is deposited in a suitable containing 
Tiste 7 senat " : : . - re i 4 LIAM 7 IGAN, yucester-terrace yde-park g¢ parts o! m 2 . 
This invention consists in attaching to a pellet of cotton-wool a piee Iu! ~ : ane ¢ ec = oe nyt asin Se ~ par e. ee Bat a § 0th vessel, fitted up with a horizontal metal drum or cylinder, which is kept 
of silk or other soft thread, of uns three inches in length. The free eyiinc ee ee a eat - heated by stes assed i its interi r int encircling jacket 
“ . st = . : November. 1856. reated by steam passed into its interior, or into an encirchng 
end of the thread is pamed through a silver or other 0 = small This invention consists in employing flames of gas by suitable burners space by a tubular shaft. The lower side of this heated drum or cylinder 
diameter until the cotton-wool is brought against one cnd of the tube, nf z 





where it is retained by 
from the other end of 
been previously, wetted in tepid water, is introduced at the end of the 
tube into the ear, and moved about gently until the patient finds by 
improved hearing that it has reached the position intended for it to 


the finger pressing 
tube; the cott< 


on the thread which projects 


the n-wool being then, 





or having 












2754. 


interior and exterior of such bodies, 
welds or joints are to be produced. 


near the localities or parts where 


MAURICE 
| without dec: 


AUGUSTE MATHIEU pet Bereervix, Sermon-lane, London, 
* Purifying coa urb onisation.”—Dated 21st November. 1856, 
The object of this invention is to deprive coal of its detective qualities 














dips into the liquid mass, and being made to revolve at a slow rate ina 
heated atmosphere the cylindrical surface takes up thin films of the glue, 
which is then quickly solidified and dried. As each turn of the drum is 
completed a film of glue is completely dried. By this means glue of any 
desired thickness can be dried with great rapidity, 





. om a te asaaiatt - s Nie . : by subjecting it to certain chemical preparations which absorb and | 2775. Ricnarp ArcnipaLp Brooman, Fleet-street, London, “ Artificial 
pst a he tne sab acasie reg — yieeewn ae the thread, the eotton- | neutralise these defects, whereby in burning the coal will emit but little | wines or beverages to be substituted forwines, and apparatus for aiding 
wool, of course, being left on the prope r spot in the ear. So much of | esi Gi cat Geos Wits inten heat leben ake } ferme nti tion : A communication. Dated yond November, 1856, 
the thread as protrudes is next cut off or turned in the ear, wh« n the . » applicable to the furnaces of locomotives and other This invention consists in mixing with water asa basis, sugar, cream 
bs aps is finished. When desired the tube m be formed with a boilers as well as to domestic and manufacturing purposes generally. In of tartar, tartaric acid, and yeast, with iris, coriander, elder, cloves, or 
small hook at one end.— Not proceeded with. the particular lity of the coal to be operated on, and according to the other similar flavouring matters, and a light or dark vegetable colouring 

2738 At KEp Watson, and ALFRE p HamMLyN \ "TLLIAMS Corn ill, London uses to which it is to be applied, the inventor immerses, dips, or places matter; and in raising the mixture to such a temperature as will keep it 

Cap or top for sarge bottl ; “Dated 19ih Nover ber 1556. ; it in a bath of, or with one or other of the following compositions :— at a state of vinous fermentation ; and, when the fermentation is about 
on nonthega vaio sie rs ren cea on te i pyrite grongoctrt No. 1, sulphuret of calcium, anhydrate chloride, or other forms of lime ; to cease, allowing the temperature to fall gradually, The invention also 


ap or t 





I on g turned or moved, 
are caused to open up or shut off communication with the interior of the 








petroleum or coal tar; sulphate of iron; nitrate of potasse or other salts ; 

















consists in an apparatus for aiding or inducing fermentation in ferment- 





and sulphurie acid dissolved held in v io. 2, the same in- able liquors. To make a light wine, take, for example, the following 
bottle, whereby scent m be sprinkled upon the handkerchief or other- feet gp gn geass air : ae - ateri j c ing pr ti :—To every 2 lons of 
a t weatt nd setae hae ~ a 1 oes ’ « y site nts as No. 1 with bicarbonate of soda added. No. 3, the same as | materials in a oes. proportions : = eve 7 eg La, iT . 
se, ay be ialec thout taking of 1@ Caps. : . . ris « y sug . y » ‘ .; ta ric ci 
J i I No. 1 and 2, with the addition of asbestos. No. 4, the same as Nos. 1, 2, — is addec of sugar (white or coa se), about 30 ry aric acid, 
ve Sauce, F De : a . . » . Shoz: cret artar, 7 oz: 8, coris or. elde 2s, seven- 
2739. Samuen Fox, Deepcar, ry for ars and 3 with sulphate of lime and muriate of magnesia, and the double 3} oz; cream of tartar, 7 0z; iris, coriander, elde oA ane ¢ aoe Shes 
be 9 : . . » ‘ “e: rewers’ Dy 7 0%.: “ac ~| ’ oz. 
tubes.”— Dated 19th Nov ; salts of rnanganese and lime.—Not proceeded with. | tenths of an ounce; brewers’ yeast, 7 oz.; and cachoo (cac Nou) so 
In this invention the chain to which the drawing plyers are attached ro ( H ; Ww M aa F: | To make a red wine there are added to every twenty gallons of water, 
2756. Cart Hemricn Jutivs Winmem MAXIMILIAN LierMAnn, Fartown, | . 4 . + $ 4 
‘ > or a » a on ascends a4 3 ) I " , P rar ( » or cos > bout 30 Ib.; tart acid, 34 oz.; cream of 
passes under a guide, and then ascends and is made fast toa pulley on Huddersfic id, Yorkshire, “ Improvements in the parides ation of water,and | *"8* white er coarse), about ».; tartaric yey . mealies 
an axis above, and its end is fixed to such pulley. The axis on which in the preparation of materials employed therein.”--A communication.— tartar, 7 0z; cachoo (cachou), and gall nuts, 1} oz.; iris, ‘coriand er, 


the pulley is placed receives a constant rotary motion from any suitable 
power, which gives motion also to the drum on which the wire is wound. 











pulley before it completes a revolution by means of a 








1556. 


Dated Zlst November, 
The material employed by the inventor is carbonic aci 





, prepared in 








€ r, and cloves, 


2 Ib, 


an brewers’ 





seven-tenths of ounce ; yeast, 7 oz; and 


1 In both cases the quantity of sugar should be varied 





elder berries, 








The pulley is at times locked to the axis by projections or clutches, considerable quantities out of pure and impure carbonate of lime by according to the quantity of alcohol required in the wine; the quantity 
which, when the pulley has made a complete revolution, are withdrawn | burning the same in retorts, kilns, or other similar apparatus in wh of flavour materials, according to the kind of wine which it is desired 
by inclines on the face of the pulley, and the wor in may stop t | the same stock of carbonate of lime or of the precipitate produced in the to imitate 1 the quantity of yeast according as a sweet or rough wine 
revolution of the j 


lever catch, the end of which, when desired, 
collar with inclines, is also on the 
pulley is constantly pressed by a spring. 


is made 
axis, 


to enter a hole in a 
and towards which the 
, and such coll is arranged 


which 





siar to 





process of purifying water may be renovated by washing, and employed 
over and over again in and for the purification of water.— Nol proceeded 





is desired. 
i Masta Jo CELIN COOKE, 





reet, Neweastle-on-Tyne,“ Washing, 
Dated November 24th, 1856, 


It is we ell rater that washing has heretofore been done with balls, but 


g machines ”- 





—_ | 
: . 58. CHARLES Toot! irton-upon-Trent, “Charging or filling and filling ‘ : 
be connected to a fixed collar on the axis. The drums on which the up casks or other vessels for containing fermenting liquids.”—Dated 21st | it was ne cessary for suc h balls to float in water of suds, in order that 
wire is wound are driven in the ordinary manner, but apparatus is November, 1856. the machine should work. In this invention it is not necessary for the 
applied in order to stop their rotation with greater convenience. On the Instead of placing the main filling pipe leading from the fermenting balls to float. Balls having a specific gravity greater than water, wash 


axis of a drum a collar is affixed, having on it inclines and clutches, and 
the boss is formed with recesses to receive the clutches. So long as the 
clutches are in the recesses the drum revolves with its axis, but when a 
lever is introduced with an incline thereon, by which the drum is raised 
and rests on a projecting surface on the lever, the motion of the drum 


tuns or squares along the trough on the top of the several casks or other 
vessels as commonly practised, the patentee arranges and places such said 
pipe so that the branches therefrom enter direct from the charging main 
into the heads of the several casks, the said casks being suspended 
horizontally in a suitable frame, so that the filling of such casks, as also 


equally well, if not better, than those that float, but some of each may 
be used, and yet the work be performed equally well. A great number 
of substances may be used to make the balls, but the patentee prefers 
them made of hard wood, such as teak, gall heart, iron wood, oak, &., 
A box nearly round, which may be made of any convenient size (the 
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June 19) 1857. 








patentee has found a box twenty-three inches in diameter by twenty- 
two inches long to answer well), with a top in the shape of a hopper, is 
fixed upon two cast iron, or wooden rockers. The box with the rockers 
is mounted on a frame sufficiently high to conveniently discharge the 
soap suds from the box; but this frame is not essential to the invention, 
as the box will rock on the rockers in any ordinary floor When, how- 
ever, a frame is used there must be grooves cut in the top lengthways for 
the rockers to traverse backwards and forwards on. A plug hole is 
made in the end of the box to discharge the soapsuds, The box is pro- 
vided with one or two handles whereby the rocking motion is imparted. 
To put the machine in work the water is first poured in boiling hot, and 
with the soup, soda, or other washing compound, mixed with it into the 
box. The balls are then put in, next the clothes, and the rocking 
motion communicated, which has the effect of thoroughly wash- 
ing the clothes in a very few moments. Wringing and mangling rollers 
may be attached.—Not proceeded with. 

2785, CHARLES JOHN Lewsey, Albion-terrace, Commercial-road East, ‘‘ Sugar 
cane millé.?—Dated 24th November, 1856. 

The improvements in this invention have for their object to apply in 
lieu of the large and massive side frames or standards of cast iron here- 
tofore used (whether with or without wrought iron tie rods), which in 
practice have been found to be defective in strength and tenacity 
wrought iron standards composed of numerous plates so placed and con- 
nected together as to present far greater strength than those heretofore 
used, at the same time the strain is more equally distributed. For these 
purposes numerous plates of wrought iron are used, and they are at their 
lower ends fixed to horizontal plates which are secured to the base plate 
of the mill, These plates are arranged in four sets at each end of the 
mill. Two of the four sets of plates at either end are arranged, and may 
be made parallel to each other, and they incline in one direction, whilst 
the other two sets of plates are arranged to incline in the opposite 
direction. The plates of two of the sets pass between the plates forming 
the other two sets, and being inclined to, they intersect each other. The 
upper ends of the plates of each set are connected together, and they are 
keyed so as to press on the sets of plates which they pass between. By 
which arrangement or combination of plates a framing is constructed at 
each end of the mill consisting of several plates of wrought iron arranged 
in diagonal lines, and where cane juice pumps are required a self- 
adjusting pump is applied, whereby a continuous flow of cane juice is 
maintained without the use of clacks, 

2787. HENRY BrIcKLEY, Stratton, Gloucestershire, ‘‘ Mills for grinding.”— 
Dated 24th November, 1856. 

This invention cannot be described without reference to the drawings, 

2788. Cuantes Epwarp Heinke, Great Portland-street, “ Apparatus for 
illuminating objects beneath the surface of water, or for giving ee a in 
mines and other places where combustible or explosive gases exist.’ 
Dated 24th November, 1856. 

This invention consists in supplying air to the burner to support com- 
bustion, and also the use and application to submarine and other 

illuminating a tus of a hollow air space or chamber into 
which air is foreed from above by any convenient forcing apparatus, to 
supply the lamp placed inside with air to support combustion. It 
further consists io the application to such illuminating apparatus of 
condensing lenses and reflectors, for the purpose of concentrating or 
throwing the light in any desired direction, 

2790. Groner Snare, and Wiitiam Exvper, Jarrow, Durham, ‘ Steam 
hammers, and machinery for forging.”— Dated 24th November, 1856. 

This invention consists of improvements upon the ordinary helve or 
tilt hammer, in the combination and arrangement of its several parts, 
and in the application of a steam cylinder direct to the helve of the 
hammer, and by the improved arrangement of the valve motion the whole 
is rendered self-acting. ‘The improvements cannot be described without 
reference to the drawings.— Not proceeded with. 

2791. Joun Bonn, Burnley, Lancashire, ‘‘ Machinery for counting ona 
indicating the number of revolutions performed by rollers and shafts.” 
Dated 25th November, 1856. 

This machinery consists of a worm on the axis of the roller or shaft 
gearing into a worm wheel, on the face of which is a scroll; this scroll 
gears into the teeth of a crown or toothed wheel the face of which serves 
as the dial plate. The finger which indicates the number of revolutions 
on the dial plate is stationary, and may be fixed to the end of the stud 
or pin on which the dial plate revolves.— Not proceeded with, 

2797. Jouw Maxswaut, jun., Selby, Yorkshire, ** Purifying of oils and fatty 
matters.’’—Dated 25th November, 1856. 

This invention relates to the purification of oil or fatty matter by 
causing it to pass through suitable filtering media under the pressure 
ofa head of water. In carrying out the invention the patentee runs 
the oil or fatty matter which is to be operated upon while in a fluid or 
semi-fluid state into a water-tight cylinder or strong vessel, and pro- 
vided with suitable supply and discharge pipes. Water at a pressure is 
then let into the cylinder, and pressing upward on the oil forces the 
same through the discharge pipe. Or where it is undesirable that any 
contact should exist with the oil and water, he employs a flexible bag 
adjusted to the size of the oil cylinder, and connected with the oil supply 
and oi) discharge pipe of the cylinder, This pipe leads to the filters, and 
the oil being thus introduced to the filters at pressure will be caused to 
percolate quickly through the layers or thicknesses of filtering substances 
in a pure and limpid state. 

2798. ALyrep Vincent Newton, Chancery-lane, London, ‘ Machinery for 
forging iron.’’— Dated 25th November, 1856. 

This invention cannot be described without reference to the drawings. 
The patentee claims, First, the arrangement of the four hammers 
operating in pairs, and actuated by a single central cam. Second, the 
hollow driving shaft and perforated cam operated as described. 





2305, Aurrep Vincent Newron, Chancery-lane, London, “ Coating iron 
bolts, bars, sheets. spikes, nails, and other articles of iren, with metallic 
alloys, for the prevention of rusting or oxydation.”—A communication.— 
Dated 26th November, 1856. 

The patentee claims the employment of muriatie, nitric, or sulphuric 
acid of the ordinary degrees of concentration in commerce (viz., 
muriatic, of 18 degrees of Beauméd; nitric, 38 degrees Beaumé; and 
sulphuric, 66 degrees Heaumé, or thereabouts), without dilution, com- 
bined with the introduction of spelter into the cleansing acid in the 
proportion and manner and for the purposes specified, and the passing 

« the cleansed articles directly into the metallic bath without any inter- 
mediate treatment whatever. 

2806, Henry Easwan Patarrr, Stonehouse, Devonshire, ‘* Photographic 
apparatus.”’— Dated 26th November, 1556, 

This invention consists in a method of arranging photographic 
cameras and apparatus so that the plate may be rendered sevsitive, and 
the picture developed and fixed within the chamber of the camera. Fur 
this purpose the camera chamber is made to contain the necessary appa- 
ratus for the purpose: at the bottom thereof is a bag or well for hold- 
ing the vessel containing the nitrate of silver solution, and a small 
tank of water heated by a lamp, which also, in cold weather, heats the 

hamt to the y extent; or the camera chamber may be 
heated by means of a metal plate and lamp, There is also an arrange- 
ment for condensing the steam, and a pan inte which the waste water is 
allowed to run, and which discharges itself by a flexible pipe. On the 
top of the camera is a reservoir of cold water, which, by a flexible tabe 
with a stop cock, supplies water to the interior of the chamber, and this 
reservoir also supplies the hot water tank by means of a tube and ball 
cock. In the sides of the chaniber are sleeves through which the 
operator introduces his arms while manipulating (excepting in large 
sized cameras, when the sleeves are arranged at the back of the chamber). 
At the back of the chamber are two eye pieces, glazed with yellow glass, 
through whieh the operator can look inte the interior, aud a shutter to 
cover the eye-pieces to exclude the light. When necessary the interior 
of the camera is lighted by a small window in the side, and there are 
two slides which can be brought in front of the window, one a frame 
glazed with yellow glass, and the other a shutter to exclude all light. 
There is also a frame which can slide to and from the lense, and also be 
fixed in a position inclined thereto. When required in this frame also 
the plate is held while the picture is being taken. In order that the 
apparatus may pack into as small a space as possible, the sides of the 
chamber are made of waterproof fabric, and the water reservoir and the 
bag or well for holding the vessels containing the nitrate of silver solution 
are made of the same material, _Two rods support the top of the 
camera, enabling it to sustain the weight of the cold water reservoir. 














From each of these rods there is a tank suspended; these tanks, fur- 
nished with cocks, are intended one for the developing and the other for 
the fixing solution. Sometimes in place of taking the picture in the 
chamber used for preparing the plate, the patentee removes the plate 
(enclosed in a dark slide) from the preparing chamber, and uses it in an 
ordinary camera. In order to facilitate the r ing and repl 
the cap of the lense it is attached to the frame by a hinge joint, and on 
the end of the pin of the hinge, which is made fast with a cap, a handle 
is fixed, by turning which the cap is removed and replaced as required, 
28308. PETER ARMAND le Comte de FonTAINEMOREAU, Rue de 1’ Echiquier, 
Paris, “ Weizhing apparatus.”-——Dated 27th November, 1856. 

This invention consists in applying the principle of the displacement 
of water to the construction of apparatus for ascertaining the weight of 
bodies. The displacement of water has been long known as means for 
gauging ships, in which operation no, great precision is required, but 
the variations in the specific gravity and the expansion of liquids has 
hitherto prevented the adoption of the system in cases requiring great 
accuracy. The object of the present invention is to remove this diffi- 
culty by means of a scale adjustable according to the nature of the 
liquid. This scale is so arranged that, when either an excess or de- 
ficiency of liquid occurs, the apparatus can be at once set to the proper 
point, without adding or withdrawing any portion of the liquid, 

2812. Henry HepGuey, New-road, Brighton, * Spirit lamps.”—Dated 27th 
November, 1856. 

The inventor constructs the lamp with an argand burner, but instead 
of simply allowing the air necessary for supporting combustion to pass 
up through the centre of the wick of the lamp and the inside of the 
holder which surports the glass chimney, a principle common to all 
argand burners, he directs and maintains a continuous current of 
atmospheric air through and between the outer surface of the wick and 
the outer case of metal or other part or piece which encloses such said 
wick, and this he effects by piercing or puncturing such said case with 
holes, the total area of which should be in accordance with the size of 
the wick, and the quantity of air necessary to effect, as near as may be, 
perfect combustion, or in other words, to so far improve the combustion 
as to prevent the flame of the lamp from giving off smoke, thereby im- 
proving the brilliancy and steadiness of the light, and avoiding the 
necessity for trimming the wick as commonly practised, but which 





cases, uses wire gauze), placed one above the other at suitable distanee 
asunder. Each and all of the above-mentioned floors are fixed above the 
pipe which is in connexion with the fan, or above where the pipé of the 
fan enters the aforesaid cistern. Into this cistern he pours a quantity of 
water, or else a solution of sulphuric, muriatic, or other cheap com- 
mercial acid, according to the nature of the fumes, gases, vapours, or 
smoke to be condensed, and he continues to pour the said water or acid 
until the topmost floor is covered over. When the above mentioned 
apparatus is placed in connexion with the furnace to which it is to be 
applied, and motion imparted to the fan or fans, the fumes, vapours, 
gases, or smoke, as the case may be, are collected from the flue or flues 
of the said furnace, and inducted and forced into and below the surface 
of the water or other absorptive liquid contained in the cistern, whilst 
the perforated and wire gauze floors divide and distribute the said fumes, 
&e., as they rise to the surface of the water or other liquid, thus pro- 
moting their absorption and condensation.— Not proceeced with. 


2832. Ricuarp Harmer, Privces-street, Spitalfields,"London, “ Stereoscope 
pictures.”—Dated 29th November, 1856. 

The patentee produces and uses two pictures in the ordinary way» 
similar in outline but different in colour. For example, one picture may 
be coloured emerald green and carmine, and the corresponding picture 
used therewith may be coloured blue and violet, which colours, when 
viewed in the stereoscope, blend. 

2836. See Class 2. 

2840. Grorce Cotter, Halifax, and James WILLIAM Crossiey, Brighouse, 
“ Apparatus used in hot-pressing, and in the means of manufacturing 
parts of apparatus used for such purpose.”—Dated Ist December, 1856. 

The improvements relate to when using press plates heated by steam 
or other heating media to be conducted through them, and consist, 
Firstly, in forming such plates partly of cast and partly of wrought 
metal by casting the channels or passages in the cast part of each plate 
and rivetting or otherwise securing thereon the plate of wrought metal, 
thereby covering the p g The impr consist, Secondly, in 
forming such press plates by enclosing the pipes (for the passage of the 
steam or other heating media used to heat them, or of the cold water or 
other cooling media for cooling them) between plates of metal, and filling 
up the spaces between the coils of piping by iron, cement, or other 








operation is not necessary in lamps constructed according to this inven- + 


tion, 

2814. PeTer WaALKer, Warrington, Lancashire, ‘‘ Improvements in brewing 
and in the machinery or apparatus employed therein.”—Dated 28th 
November, 1856. 

This invention consists, First, in pouring the boiling wort on the 
hops in order to obtain an infusion thereof, instead of boiling the hops 
in the wort as is now customary, and in order to facilitate the process 
the hops may be cut or reduced into small pieces previous to obtaining 
the intusion, either by passing the hops between a roller covered with 
teeth or cutters and a fixed guard also covered with teeth or cutters, or 
by any other suitable machinery. By thus obtaining an infusion of hops 
the flavour is preserved to greater perfection, and less loss from evapora- 
tion takes place than when the hops are boiled in the wort as usually 
practised. The nature of the invention consists in an improved mode of, 
or apparatus for, increasing the temperature of the mash in the mash- 
tun. Thirdly, in improved machinery or apparatus for cooling or con- 
densing the vapours of the yeast chamber ; and, Lastly, in the application 
of cooling pipes or other suitable apparatus for reducing the temperature 
of ale, beer, or porter when in barrels or puncheons. 

2815. James Hiegin, Manchester, ‘‘ Treating certain vegetable dye-stuffs, 
or preparations therefrom, so as to obtain a colouring substance of in- 
creased purity.”—Dated 28th November, 1856. 

Madder and plants of the same species and most preparations there- 
frome¢ontain, in addition to the colouring matter, certain substances such 
as pectine, ‘pectic acid, resins, &c., which do not act as true colouring 
matters, but become attached to the mordants during the process of 
dyeing, and also form combinations with colouring matter which fix to 
some extent on the white or unmordanted parts, and consequently require 
further operations to give lively and pure colours, and good whites. The 
patentee acts on dye stuffs so as to prevent the pernicious effects of the 
above-named injurious substances, by either removing them wholly or in 
part by substances capable of dissolving them, or by forming compounds 
with them insoluble in water to prevent their action during dyeing. 
Although the processes are successful when operating on madder or 
munjeet, especially when fomented or steeped, it is better to act on these 
preparations which have been treated with acids, such as garancine, 
garanceux, or extracts from them, and it is to this class of preparations 
that he most particularly refers. 

2819. Henry TurNeR Soursuts, Hyde, Chester, ‘‘ Improvements in taps or 
valves, part of which are applicable to lubricators for steam engines and 
other purposes.”— Dated 28th November, 1856. 

This invention consists in making the plugs of taps or valves hollow, 
so that the passage, instead of going directly through the plug as in 
ordinary taps or valves, will enter at one part of the plug, pass along it, 
and leave at another part of it. By this arrangement the orifices of the 
passage in the plug when it is turned to interrupt the passage have more 
covering surface than when the passage goes directly through the plug. 

2820. Henry Wauier, Lickhill, near Calne, Wiltshire, ‘‘ Improvements 
applicable to vessels used in the manufacture of cheese.”— Dated 28th 
November, 1856. 

In carrying out this invention the patentee employs an ordinary vessel 
without strainer, and after the curd has been cut up or broken by the 
ordinary means, andfthe cutters have been removed, he places on the sur- 
face of the contents of the vessel a finely perforated plate or compressor, 
which fits closely the inside of the vessel, This plate or compressor 

diately to sink, carrying the curd with it, and leaving 
the clear wins above. When the perforated compressor or separator 
has sunk as far ag its own weight will carry it the whey is to be let off, 
and the compressor must then he slightly pressed by hand, after which it 
is removed, and a solid pressing plate substituted, and the requisite 
pressure is applied thereto by weights, levers, a screw, or other mechani- 
cal means. The whey may be drawn off from above the perforated com- 
pressor by means of a syphon, or by taps placed at different heights in 
the side of the vessel, or by sliding shutters working in grooves in 
vertical opening in the side of the vessel. 

2823. Jonn Gronage Tayior, Glasgow, “ Pencil cases.”— Dated 29th 
November, 1856. 

This invention consists in the employment of grooved, screwed, and 
studded cylinders, by which the patentee combines two propelling and 
withdrawing actions—namely, the propelling or withdrawing the lead 
through the point of the case, and the propelling or withdrawing of the 
the case into or out of the outer case. 





2824. CHARLES WILLIAM SIBMENS, Johu-street, Adelphi, London, “ Fluid 
meters.”— Dated 20th November, 1856. 
The patentee constructs a box, case, or trunk, of square or other suit- 


able section, and places within it two flexible walls or diaphragms united 


by transverse partitions, in which are slots traversed by a helical bar or a 
spindle having aseries of cranks or eccentrics arranged i in a helical form. 
The revolution of this bar or spindle c s an dulatory 
motion to the diaphragms which propels forward any fluid contained in 
the case. If, on the other hand, a current of fluid be passed through 
the case the diaphragams will acquire an undulatory motion, and cause the 
helical bar or spindle to revolve. A counter connected to the spindle oy 
to the diaphragms registers the quantity of fluid which passes through. 

2827. Lemur. Wettuan W k1GHT, Sydenham, Kent, “ Machinery for bending 

plates for the formation of pipes and tubes "Dated 29th Novi ember, 1856. 
This invention consists in certain arrangements of levers and pressers 
driven or guided by cams in such manner as to press the plate from 
which the tube is to be formed over and around a mandril supported in 
suitable frames. In some cases the mandril is pressed into the plate, 
and the levers and presses are guided by cams in such manner as to form 
the sides of the plate over the mandril. The plates, previousiy to being 
bent over or around the mandril, are chamferred at the edges, so that 
they form an even surface after being brought together, and preparatory 
to being welded.—Not proceeded with. 

2830. EDWARD SENIOR ATKINSON, Knottingley, Yorkshire, “ Condensing 
vapours, fumes, gases, and smoke arising from chemical and smelt works, 
- 29th November, wor 

The i P of the following construction :— 
One, two, or more rotating aie in connexion with a cistern or condensor, 
in which he fixes one, two, or more perforated or false floors (or, in some 











suitable matters, to prevent their collapsing under pressure. Thirdly, 
the improvements relate to forming the pipes or tubes for conducting 
the heating or the cooling media to and from press plates of metal with 
joints, so that the same may admit of the required movements of such 
plates by the adaptation of union joints made light by the use of india- 
rubber or other suitable elastic material as packing, aided by metal 
washers to protect the packing thus used from injury by the friction 
produced in the movements of the parts. These washers the patentees 
(by preference) make roughened on the surface next the packing, and 
smooth on the other surface to prevent friction on such packing, and 
obtain ease of motion on the opposite surface. Fourthly, the improve- 
ments relate to means of obtaining self-acting supports to the plates in 
the press when pressure is removed therefrom. For this purpose they 
connect the rods or other supports upon which the plates at such times 
rest, to chains or bands capable of folding up to admit of the plates 
coming together as pressure is applied to them, and then sustain the 
plates at the required distance apart when the pressure is removed, And 
when plates of cast metal enclosing tubes therein for the passage of the 
heating and cooling media are used as described in the specification of a 
patent granted to them, and dated the 17th November, 1855. Their 
improvements consist, Fifthly, in forming the sand moulds for each of 
such plates by using a metal pattern supported from the joints of the 
mould box. The parts where the supports of such patterns have laid in 
the sand when the patterns are removed, being folded up (except for the 
pouring in of the fluid metal and the escape of the air) by sand. Also 
their improvements consist, Sixthly, in supporting in such moulds the 
tubes to be enclosed in the casting by metal pins or studs aided by the 
screwing together of the parts of the mould box. 


2842. GeorcE JuLivs Virtuk, Northam, Southampton, 
sewage waters and sewage matter, when lime is used ”’-—Da' 
December, 1856. 

The patentee claims the mixing the lime, while it is still hot from the 
burning, with water, and then adding the mixture to the sewage to be 
deodorised. 

2845. Henrat Nicotas Denis Barpor, Paris, “ Preparing colours for 
printing.”—Dated 1st December, 1856. 

This consists in the use of new compounds or preparations of sub- 
stances intended to thicken the colours in lieu of the materials hitherto 
used for that purpose. The inventor substitutes for these matters de- 
coctions of lichen, pearly moss, alga fucus, sea weed, and generally of all 
mucous plants. These decoctions being made he adds to them either 
alums, silicates, or borates, &c., together or separately, in certain and 
suitable proportions, according to the colours required, so as to prevent 
their return to the liquid state. After this operation he reduces them 
into cakes or jellies by means of heat, and he uses the cakes or jellies 
thus obtained for thickening the colours required. 


2846. NokL Monnstkr, Paris, ‘‘Bridles and bits for stopping horses.”— Dated 
1st December, 1856. 

This invention consists in the application of certain apparatus by the 
aid of which th2 patentee can double, treble, quadruple, and still further 
increase the effect of a man’s strength upon the horse in controlling it. 
The apparatus cannot be described without reference to the drawings. 


2848. Freperick CoRNWALL, Birmingham, ‘‘ Fireplaces applicable for 
general purposes, whereby combustion is rendered more perfect an 
capable of regulation or control, smoke thoroughly consumed, and 
the draught in open fireplaces much increased.—Dated 2nd December, 
1856. 

This invention consists in constructing open fireplaces in such a way 
that a strong current of air may be induced direct through the fire, 
escaping through vertical or horizontal slots or openings in the back, 
and y by an auxiliary flue, and which flue may 
be kept under eae by valves, This contrivance may be formed in 
the grate itself, or partly in the brickwork necessary for setting such 
grates. And in some i the inventor forms the backs of such 
grates (whether made of cast iron or fire clay) with vertical air ways 
through them, the air being admitted into the fire from small holes in 
the front of the backs, the holes being connected with the air ways. 
He forms his five bars hollow, and with irregular projections on their 
internal surfaces, for the purpose of causing an agitated action in the 
current of air passing through them, by which means the air will become 
heated. The back of the fireplace is built up with corrugated fire bricks 
close up around the boiler or crown work, and behind which is a hot gir 
chamber supplied with air from the tubular bars. The farther wall 
forming the chamber is also built with corrugated bricks, having a solid 
wall built close behind it carried up withina short distance of the boiler 
or crown work. The opening between the solid bridge and the wall of 
2orrugated bricks forms an airway connected with some portion of the 
tubular bars. The front end of the fire bars he proposes to make of a 
kind of bell-mouth form, for the purpose of collecting the air, or so 
unite them all in the front to a kind of air box protected with a grating 
so that the tubes shall not be liable to choke up.—.Vot proceeded with. 
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2849. JOHN Pony ar ane Leeds, _ ‘* Apparatus for dryin: 
» mineral, and anim 





Dated nd + any 1856, 

The improvements consist in the employment of a chamber con- 
structed of iron or brickwork, and of any convenient shape, the sides 
and top of which are made double, so as to admit of the chamber being 
heated with facility from a suitable furnace or fireplace for that purpose, 
the heated air and flame circulating freely through the space left in the 
top and sides. The bottom of the chamber is heated by a series of hot 
water pipes, which may either be heated by the same furnace that heats 
the top and sides of the chamber or a separate smaller fire may be ased, 
which latter arrangement the patentee prefers, as the larger farnace 
may be allowed to die out after the chamber has been once thoroughly 
heated, and the heat kept up by the hot water pipes alone. When he 
uses two furnaces or fireplaces he places them at opposite ends of the 
apparatus, The substance to be heated may be introduced into the 
chamber in closed cases, carried on a carriage or truck which could be 
run in and out with facility, the chamber being furnished with doors at 


each end for that purpose. 





June 19, 1857. 
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HE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 


Sovrn Srarronpsame Inox Trape: Continued Healthy Quietude: Firmness of 
Prices: Favourable Prospects— Pic-tron Trape: Prices unaltered—Tue 
Iron Trape in THE Untrep States: Effects upon it of the Reduced Tariff: 
Further Reductions contemplated: The Railroad Mills: Their Number and 
Names—Tue Coat TrapeE—BiemMincuaM axp WOLVERHAMPTON GENERAL 
Trapes : Marked Improvement in their Condition — Distaict TrapEs— 
Dixsex To Mr. Georcs THomson— Tue STATUE OF THE LATE MR. 
G. B. Tuornercrort: Workmen's Monument to the same—OneE.isk To Cor, 
Userr, aT BreutvenamM— New Snow Rooms or Messrs. MINTON AND 
Co.—Success of THe ScHoors of ART IN THE PoTTERIEs—SINGULAR 
aND FaTaL AccipDENT—Mkr. Russeii’s Seconp Lecture on * Combus- 
TION.” 


QuietTyess is the prevailing condition of the South Staffordshire iron 
trade. It is seldom otherwise at a period so near to the quarter day 
as is the present date. Prices, however, remain very firm at first- 
class establishments. Although not more orders are “ to hand” this 
week than were received last, yet a tone of more cheerfulness obtains. 
The absence of all speculation and the plentifulness of bullion leave 
little doubt that money will soon be obtained upon terms less re- 
strictive of extended transactions than those which ruled at the time 
that these remarks were written. The Bank of Erglatid must soon 
give the public the benetit of the growing healthiness of things in 
the directions indicated. A full assurance on the part of the directors 
that the harvest will be a plentiful one, is, we imagine, all that is 
needed to produce the desired change in the proceedings of the 
Threadneedle-street magnates. This, if they have not already re- 
ceived, they may soon possess ; for, notwithstanding that farmers are 
getting more for their wheat now than they did a few weeks past, the 
state of all the crops leaves little if anything more to be reasonably 
desired in reference tothem. The same gratifying information has 
been brought by the last American mails respecting the growing crops 
in the States. The iron markets of these two countries present some- 
what the same features just now—things are quiet, but firm, and 
prospects are cheering. After what we have written, it is scarcely 
necessary for us to add that there is no more probability this week 
than there was last that a reduction in prices will be determined upon 
at the next preliminary meeting. 

The pig iron market is without alteration upon our last quotations. 
Prices are not tending upwards, as is reported, neither is the supply 
of a good article insuflicient to meet the demands at the same time 
the supply is not much above the requirements. 

The views which we have previously expressed, and those which 
we now entertain with reference to the American trade, are, it would 
seem, those also of the New York correspondent of the Birmingham 
Journal, That gentleman, in his last communication, writes :—“* As 
regards the iron trade, the prevailing impression seems to be that im- 
portation from England must increase, and continue to doso. The 
reduction of six per cent. by the new tariff has greatly discouraged 
our iron manufactures, not so much from the small diminution of 
protection it effects, as that it is a precedent for still further reduc- 
tions at anearly day. The Treasury will be again burdened with a 
surplus next winter, and the voices of the southern and the western 
men will be again heard next Congress, clamouring for free trade, in 
railroad iron at all events; and if they do not gain alljthey demand, 
they will, in all probability, obtain ccnsiderable concessions. The 
settlement of Kansas and Nebraska will cause the building of thou- 
sands of miles of railroads, the want of one to our Pacific possessions 
will be daily more urgently felt, and the interests of a manufacturing 
class must bend to those of the public. With men of the energy 
and resources, the comprehensive views and growing popularity of 
Robert J. Walker, the new Governor of Kansas, to head and direct 
the movement, there can be little doubt of its ultimate success. 
Viewing things in this light, it will scarcely appear rash to predict 
that at no distant period the consumption of British iron in America 
will vastly exceed that of the present time. This seems to be the view 
of the matter taken by the ironmasters, and the hopes raised by the 
snecess of the last few years are sinking to despondency. <A few 
works like the Ulster that have established a high reputation for the 
quality of their iron, and others of small capacity that are engaged 
in working the finest ores of the country, are probably fixed on too 
firm a basis to be shaken by the loss of protection ; but others must 
inevitably close, and several new ones projected, with those in part 
erected, must be abandoned. It is difficult to perceive how, with 
even a reduction of another six per cent. of duty, the railroad iron 
mills can keep their heads above water. At present they are only 
able to do so by a wide practice of the ‘* Tommy ” system, paying 
their men almost entirely in store goods. The following list com- 
prises, I believe, all the rolling mills engaged in making rails now in 
operation in the United States:—The Tredegar, Richmond, Va.; 
Crescent, Wheeling, Va.; Washing, Wheeling, Va.; Phoenixville, 
Venn.; Rough and Ready, Penn.; Mountour, Penn. ; Safe Harbour, 
Penn.; Lackawana Company, Penn.; Pottsville, Penn.; Palo Alto, 
Penn. ; Brady’s Bend, Penn. ; Cosalo, Penn.; Mount Savage, Mary- 
land; Rensselaer, New York; Boston Iron Company, Mass.; 
Trenton Company, New Jersey; Lowelville, Ohio; Cleaveland, 
Ohio; Wyandotte, Michigan; Chicago, Illinois ; Covington, 
Kentucky. These mills are chiefly the offspring of the last seven 
years; another equal period of unimpeded growth would no doubt 
more than double their number, and render this country independent 
of foreign rails. The prospect for this latter consummation seems 
now more hopeless than ever.” 

The coal trade%exhibits no change’to note. 

In the general trades of Birmingham and Wolverhampton there is 
considerably more doing this week than last. More animation is 
apparent in almost every direction; but in the brass foundry depart- 
ment the improvement is most perceptible. The increase of orders 
has come from the home market; and whilst there is not much reason 
for complaints respecting the foreign demand, so soon as the reduction 
in copper and tin is known beyond our own shores foreign orders will 
be more numerous. 

In the districts surrounding Birmingham and Wolverhampton the 
founders and machinists are in a state of tolerable activity. 

The friends and neighbours of Mr. George Thomson, who has re- 
signed his office of manager of the Staffordshire works of the New 
British Iron Company, entertained him at a public dinner, at the 
New Inn, Hales Owen, last Tuesday. Mr. William Mathews presided. 

The statue to the founder of the eminent iron-making firm of G. B. 
Thorneycroft azd Co. (Wolverhampton), which has just been erected 
in the cemetery of that town is eight feet six inches in height, is 
executed from a block of the finest Carrara marble; the pedestal on 
which it has been erected is also marble, but of a greyish white, which 
colour, harmonising well with the pure white of the statue, forms an 
entire composition of much beauty and dignity. The late Mr. 
Thorneycroft having been the first mayor of Wolverhampton, advan- 
tage has been taken of this circumstance in the treatment of his 
statue. He is represented in the act of addressing his fellow-towns- 
men, and wearing the robe and court dress of his office. The civic 
robe is proved, in this statue, to be admirably adapted for sculptural 
art, falling, when thus skillfully disposed, in bold and majestic folds, 
and producing draperies with a depth of light and shade which shows 
to great advantage the head and limbs of the figure. The statue is 
characterised by tirmness and energy. One hand, raised to the broad 
and manly chest, holds a scroll, which may relate to the subject of 
his discourse. The earnestness of the speaker is indicated by the 
paper flattening in his grasp. At his feet, sustaining the statue and 
uniting it with the plinth, is an iron roll, indicative of the trade of 
which he was so conspicuous and honourable a member. The whole 
head and face of the statue are allowed to be a correct portraiture of 
those of the lamented original. The faithfulness of the portraiture 
was attested by an exclamation which burst from the lips of one of 
the late Mr. Thorneycroft’s workmen, when the statue was uncovered, 
the man, on viewing the figure, exclaiming “ Oh, it is like him!” By 
a singular coincidence the talented sculptor to whose skilful chisel 
the coun‘y of Stafford generally, and the inhabitants of Wolverhamp- 


-perfectly plain. 


ton in particular, are indebted for this reproduction of the semblance 
ofa man whose memory is so generally respected by all who knew 
him, is Thorneycroft—an artist well known as having executed many 
works for the Queen.—This statue has been erected by Mr. Thorney- 
croft’s family, His workmen had previously put up a monument to 
his memory also in the cemetery, the execution of which they wisely 
entrusted to the Coalbrookdale Company. That monument, appro- 
priately executed in iron (bronze), demonstrates the suitableness of 
that material for such purposes. It and the statue just described are 
the ehief ornaments of the grounds in which they are placed. 

The people of Birmingham also, as well as the men of Wolver- 
hampton, have just had added to their mural mementos a monument 
to a man whose sphere in life was the antipodes of the peaceful pur- 
suit ofa South Statlordshire ironmaster. On Friday last a monument 
was put up to the memory of the gallant Colonel Unett, who fell at 
the ever-memorable attack upon the Redan. The memorial is placed 
in St. Philip’s churchyard, at a convenient angle of the burial ground 
facing Upper Temple-street, viewed from which it presents an 
interesting object. It consists of an elegant and symmetrical 
Egyptian obelisk of polished Peterhead granite, raised upon a solid 
pedestal of the same material, the whole being supported at the base 
by three massive steps. The height of the monument is nearly 
twenty feet, of which the obelisk alone measures twelve, the latter 
being hewn out of one huge block of granite upwards of three tons in 
weight —a somewhat striking circumstance. The etiect of the whole 
is pleasing from its simplicity; the plinth, die, and cornice being 
The granite is of excellent vein and quality. The 
design is by Mr. Peter Hollins, by whom also it is executed; and the 
only requirement to its completion is the inscription, which we under- 
stand has not yet been decided upon by the committee. The inaugu- 
ration of the memorial, it is expected, will take place in the course of 
a month. 

Some new show rooms have been opened this week by Messrs. 
Minton and Co., at Stoke-upon-Trent, which merit description here. 
At the entrance there is a neat stone balustrade, inside of which is a 
plain, but effective, tile paving, for the manufacture of which the 
firm is so celebrated. From this porch there is a broad oak staircase, 
which rises in a straight line at a proper distance from the doorway. 
On each side of the staircase there ure passages to a lavatory, &c. 
the walls being encased with tiles, which, together with the floor, 
which is of alively pattern, give a cheerful and even gay appearance 
to the entrance as we mount the staircase tothe corridor. Thisisa 
spacious room, sixty-eight feet long by twelve feet wide, and is well 
lighted from the root. The ceiling is segmental in section, and rises from 
a bold cornice, underneath which is introduced a Della Robbia frieze in 
blue and white relief, manufactured by the firm. The floor is laid with 
several elegant patterns of encaustic tiles. There is a balustrade 
round the staircase, a fine specimen of the Coalbrookdale casting, and 
which was designed for the place by the architect (Mr. Edgar). On 
each side the walls are covered with varied specimens of tiles, beau- 
tifully coloured, effectively arranged in panels, and surrounded by 
borders of the same material. Several of the panels are fuc-similes of 
originals at the ducal palace of Modena, in Italy, others being after 
the designs of the late Mr. Welby Pugin and others. This apart- 
ment is devoted principally to the exhibition of — and Palissy 
ware, for the revival of which styles of pottery Minton and Co. ob- 
tained such high commendation at the Paris Exhibition. Leaving the 
corridor with all its attractions we enter the show-room, which is 
forty-two feet square, and is admirably lighted by a spacious square 
lantern, filled with polished plate glass. The ceiling of the lantern is 
panelled and enriched, and is an admirable specimen of plaster work. 
A beautiful frieze, composed of printed and earthenware tiles, white 
ornament on a blue ground, encircles the lantern, each side of which 
rests ona graceful elliptical arch, and the wholeis carried by four 
Ionic columns of elegant proportions. In this spacious ahd richly 
decorated apartment will be found works of the highest merit, both 
useful and ornamental, such as at the various exhibitions of late 
years, both at home and abroad, established the reputation of the 
firm, and at the same time attracted universal attention to the pro- 
ducts of the Staffordshire Potteries. 

We stated in our last that the Schools of Art in North Stafford- 
shire continued to maintain a somewhat high stand among the 
similar establishments of the kingdom. We may now add that this 
is shown by the large proportion of rewards annually accorded to the 
students of those schools at the Government examination, where 
their works are brought into competition with those from other parts 
of the country. This year the Government, in addition to the usual 
bronze medal rewards, has also granted one hundred silver meda_s for 
distribution. The latter are only given to works of a superior order 
of excellence Out of the number of medals granted for works of 
this class to the fifty schools now in operation in various parts of the 
country the Potteries and Newcastle schools have taken nearly one- 
tifth—namely, Burslem four, Hanley four, Newcastle two, Stoke 
seven. It is probable that, in this instance, Stoke has obtained the 
largest number of medals of any school in the provinces. 

A singular and fatal casualty occurred last week at a colliery at 
Cobridge in North Staffordshire, on the estate of the Misses Adams, 
by a portion of the bottom of a fish pond giving way, consequent on 
the mining operations being carried too near the surface. Imme- 
diately under the fish pond are some old workings which events have 
disclosed had been worked up to within about five feet of the bottom 
of the pond, and where a man had been employed that morning in 
getting iron-stone. This individual had not been gone away two 
hours when about three yards square of the ground precisely over 
where he had been engaged gave way, and the water in the pond 
(which is at least twelve yards square, and on an average something 
like six feet deep with water) rushed down the dip of the old work- 
ings, and falling suddenly like a cataract a depth of thirty yards, 
came with immense velocity into other portions of the works. In this 
part of the works there are two levels in the coal measure, and at the 
time of the accident eleven men and boys were in the pit, three men 
being in the lower level and the remainder in the upper. The water 
naturally fell to the lower level, where the three men, William 
Tinsley, Samuel Brocklehurst, and Joseph Baddeley, were engaged 
about eleven yards from the bottom of the shaft, though not exactly 
in company. After a momentary intimation, by the great rush of 
wind, that something was wrong, Brocklehurst found himself sur- 
rounded by a large quantity of water, and was driven by the stream 
into an air road, where his leg became entangled for a minute or two 
with some of the debris. Ultimately he was forced into another short 
level, and finding the water increasing he made a desperate effort to 
save his life, and ultimately got into the sump or water pit, where 
fortunately he was enabled to cling to the brick and wood work, when 
by calling out he was drawn up, but not before he had sustained a 
number of cuts and bruises or various parts of the body. Baddeley, 
who had fled by one of the air roads, and worked his way to a higher 
level, escaped without injury ; but Tinsley (who with Samuel Fox 
rented the mine) was drowned, his body being discovered about an 
hour after the accident, and in precisely the same spot where 
Brocklehurst was first entangled. The persons in the upper level 
escaped without injury. 

On Monday evening last the theatre of the Midland Institute, 
Birmingham, was again crowded by an attentive auditory, who 
listened with much interest to Mr. W. J. Russell’s second lecture on 
the subject of combustion in reference to the economy of fuel. The 
lecturer remarked that he should confine himself that evening more 
particularly to the consideration of heat. All the combustible sub- 
stances they would have to deal with in the course of the lectures, 
when undergoing combustion, gave out light and heat; but in what 
amounts, or how it was possible to obtain from any given substance 
the greatest quantity of heat, were matters for future determination. 
They would likewise have to inquire, before concluding, what was 
the best mode of using heat, when obtained to the greatest advantage, 
—how it could be made to do the greatest amount of work. Before 
entering, then, upon these topics, which would eventually resolve 
themselves into the more interesting part of his lectures, it was 
necessary to know something of the properties and the principles of 
heat. To adiscussion on these points Mr. Russell then proceeded. 





He showed the extent to which different substances expanded on the 





application of heat—solids, liquids, and gases; more particularly 
noticing the expansive powers of iron and the other met 
when subjected to equal temperature, and_ illustrating his 
observations experimentally. The question of the ratio in which 
a bar of metal expanded on continuous application of heat was an im- 
portant one—would it goon expanding to the same extent as it did 
at first, on a second increased application of heat? If this were the 
case such knowledge would be of every importance, but the expansion 
was not uniferm, and it could not be said what the diminution was. 
Still it was evident that the more a metallic body was heated the 
greater bulk it would attain. The lecturer drew attention to the 
diagram of a furnace fitted with an instrument showing the tempera- 
ture within, by means of the expansion of a copper bar, which was 
connected with an index. This moved asthe bar contracted or ex~- 
panded. It was, however, seldom that such hanism was appl f 1 
to furnaces, the results not having appeared to give general satis- 
faction. In referring to the expansive powers of liquid bodie-, Mr. 
Russell explained the principle upon which water increased in bulk 
as it became heated; and rose and fell in currents, a out the 
importance in heating arrangements of making allowance for the 
downward current coming in contact again with the source of heat. 
As to the expansion of gases, taking for an example atmospheric 
air, he commented upon the heat-economising influence of chimneys, 
and demonstrated by diagrams how flues running into a chimney at 
different points might be prevented from affecting one another by a 
simple arrangement of partition boards. He also mentioned inci- 
dentally the frietion which heated air bad to contend with in rising 
up a narrow chimney, and showed that although this was in some 
cases a desirable provision to secure, there were reasons why the air 
should not be too greatly impeded. Mr. Russell concluded his address 
by a few experiments on the conduction of heat by metallic sub- 
stances.—The third lecture will be delivered on Monday next. 





METALS AND MANUFACTURES IN THE YORKSHIRE 
AND LANCASHIRE DISTRICTS. 
(From OUR OWN CORRESPONDENT.) 

Tnx iron trade is in a very satisfactory condition, and its prospect§ 
have materially improved during the lust ten days, owing principally 
to the influx of continental orders. Tiere has been an active demand 
for manufactured iron for India, Australia, and the norih of Europe, 
which has had theeffect of stimulating the trade, ‘The mills and forges 
generally are well employed, and the founders are exceedingly brisk, 
Messrs. Clayton and Co.,, engineers, of (he Stamp End Iron-works, are 
busy with enginesfor Vienna, and Messrs. Davy Brothers, of Shettield, 
are actively employed in the completion of large orders for their new 
agricultural machines. At Manchester, Messrs, Sharp and Co., of the 
Atlas Works, have large orders for locomotives, and the engineers and 
machinists appear generally to be fully employed. The high price of 
money has materially checked speculation, and the bus ness now doing 
is almost exclusively to meet immediate requirements. The pig iron 
trade also partakes of the healthy character which characterises the 
iron trade, and an advance is a circumstance not improbable. 

At Liverpool great activity is manifest in the ship building trade. 
Messrs H. ‘I. Wilson and Chambers, the owners of the “* White Star’ 
line of British and Australian Ex-Royal Mail clippers, have added to 
their fine fleet the * Monarch of the Sea,” Captain Burgess, 2,240 
tons register, and 5,000 tons burthen. This leviathan of the deep is 
one of tue most completely fitted ships ever sent to sea; having magni- 
ficent saloons, ice-house, &c., for first-class passengers, whilst her 
between decks are lofty, light, and airy to « degree rarely, it ever, 
found on board ship. She bas tive of Emerson's patent corresponding 
ventilators, fourteen side ventilators, six shaft ditto, and six port ditto; 
eighteen ladder ways, each a good and efficient air pussage ; a 10-horse 
steam engine, for taking in cargo, pumping the ship, and working in 
connexion with four 8-inch chamber pumps—a most valuable acces- 
sory which no large Australian clippsr ought to be without. Her 
galleys are large euvuxh to cook for 1,200 people in case of need. 

The Manchester Art Treasures Exhibition continucs to be the 
“Lion” of the provinces, and great preparations are making in the 
city for the reception of the Queen and the royal party. 

The amount of travelling to and from Manchester in Whit-week 
on the railway shows some interesting facts worthy of record. The 
number of pussengers who travelled from Manchester by the Lanca- 
shire and Yorksture Railways, during the Wiit-weeks of 1856 and 
1857 respectively, with the amounts paid: ordinary passengers mn 
1856, 30,083; in 1857, 43,lu7; excursionists, 18d6, 2,394; 1857, 
4,863; scholars and friends, 1856, 19,114 (cost, £1,041 ds, sd.); 1087, 
1y,206 (cost, £1,135 17s, 8d.); total, in 1556, 51,591, at a costot 
£4,008 is. Td. ; in 1857, 67,176, the amount being £5,248. Conse- 
quently there has this Whitsuntide been an increase of 15,85 
pasengers over this line from Manchester, and an addition of 
£1,234 12s. dd. in the receipts of the company, Over the whole of 
the Lancashire and Yorkshire lines, fur tbe two Whit-weeks, the 
numbers were 282,728 in 1855, and the amount £15,318 18s. dd. 5 
$22,702 in 1857, and the amount £17,798 13s. Yd.; being an increase 
of 89,974 passengers, and of £2,479 15s, 4d. in the amvunt paid.— 
The excursion trains over the Manchester, Sheflivld, and Lincolushire 
Company's lines, during Whit-week, carri.d about the following 
numbers :—Monday, 5,600; ‘Tuesday, 3,650; Wednesday, 2,200; 
Thursday, 8,175; Friday, 5,575; Saturday, 4,920; making a total of 
30,120 passengers—a great number of the passengers were school 
children, but it is not doubied that the tratlic of every description has 
very considerably increased. 

‘The Manchester Geological Society have agreed to join the British 
Association for the Promotiun of Science, at their meeting in Man- 
chester, next year. ‘The attention of the Manchester sucicty has 
been directed of late to the question of safety lamps, and last week 
a meeting was held, Mr. G. Linney in the chair, when a safety lamp 
of new construction was introduced by the chairman at the request of 
the mventor. it had athick glass globe, exterior to the wire gauze, 
which was intended, by acting as a chimney (air being admitted 
between it aud the gauze), tu increase the light by additional draught. 
The lamp was curelully examined, but was disapproved gene- 
rally on several grounds. It was said to be far tuo heavy and 
cumbersome ; the gauze cylinder too wide, holding as much 
gus as would blow it to pieces; the glass very hable to be 
broken; no appliance for trimming the wick; snd two open— 
ings tor admitung air into the imteriur which would endanger 
an explosion. The chairman remarked that some of the makers of 
lamps cid not understand the nature and effects of the gas, nor the 
conditions under which the lamps were used. It would, he thought, 
be interesting if at their next meeting they had a collection ot the 
various lamps in use, so as to compare and test them.—Mr. Binney 
then read a paper “On the mixed use of Davy lamps and nuked 
lights in coal mines.” He considered the subject weil worthy the 
attention of a body like the Manchester Ge_logical Society. ‘The first 
point to be attended to in a mine which gives out light carburetted 
hydrogen gas, was to remove it as svon as possible by good ventilation. 
When this was dune, the lamp should ve employed as a prevention 
against any stoppage in the ventilation by falls of rout, derangement 
vf air courses, or the sudden liberation ot gas from the roof or other 
paris of the mine. Lamps were ticquently used in the opening of a 
seam of cual, in driving tust places, aud where pillars were worked 
back, whilst naked lights were in use over the greater part of the 
mine. That was a Cangerous admixtwe, which ought to be openly 
condemned. 

After alluding to the ignorance which prevailed with regard to a 
proper knowledge of the existence ot fire-damp, he said if coal cou- 
tinued to be as exteusively worked in Evgtana as it was at preseut, 
the m:nes would gradually become deeper, aud, consequently, explosions 
be more numerous, unmess there were a highly educated, thoroughly 
intelligent, and well-paid staff of officers, with a body of educuteu, 
steady, and disciplined working miners. A discussion fuilowed, during 
which it was suggested that the light given from a Davy lamp might 
be increased by naving a reflector un tue tup of it. A vote of thanks 
was accorded to Mr. binnry for his paper. 
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Although the men engaged at Lund-hill continue to work with 
unabated vigour, the whole of the bodies have not yet been recovered. 
The most extensive dilapidations have been made in the mines by the 
explosion which has entailed a loss of upwards of £15,'00 upon the 
proprietors. The attention of scientific men and engineers is being 
directed to the adoption of some method which shall render such 
fearful accidents Jess frequent. Mr. Gibson, of York, has 
offered suggestions for the introduction of gis lights guarded by 
gauze. He says “large gas lights might be introduced into the 
principal parts of the pit, properly guarded with a wire gauze; 
and further, the miners might have gas-stands in the workings, 
branched from the mains with flexible tubes, so as to remove them 
at pleasure. These lights would also require to be guarded. This 
would in my opinion be a means of giving a better light, and regu- 
lating the quantity of oxygen, as well as consuming the hydrogen 
as it accumulates. It is evident that the hydrogen must have time to 
collect. Gas is a body that requires space, and cannot be generated 
in a moment, and if partially consumed as soon as formed, I think 
explosions would be almost im;ossible. For example, if a room is 
closed for a few hours, and the gas tap left open, but not lighted, 
allowing it to intermix with the oxygen in the room, upon the intro- 
duction of alighted candle an explosion is inevitabl>. Again, suppose 


free pass for the original period of twenty-one years; secondly, that 
the ticket offered would be renewed; and, thirdly, that the last form 
of ticket was not intended to prejudice his position. Without noticing 
these questions Mr. Owen replied, on the 28th of February, that the 
ticket returned was still ready for acceptance, and the directors 
were not prepared to offer any other. Upto this time Mr. Smith 
had had the use of a temporary free pass, and on the 
1st of March he informed the directors that all fares demanded of 
him would be paid under protest, that he must take it as admitted 
that the directors denied his rights in every respect, and he should 
take his course accordingly. He at the same time referred the board 
to his solicitor if they had any further communication to make. 
Fares were afterwards demanded by the company. On the 2nd of 
May Mr. Owen replied to Mr. Smith’s letter of the 1st March, that 
firstly the company did not deny that the occupant of Mr. Smith’s 
house was entitled to a free ticket during the period of twety-one 
years, “ provided the house was occupied continuously during that 
time ;” secondly, the ticket would be renewed ; and thirdly, the ticket 
offered was not intended to prejudice his position. Mr. Smith's 
solicitor replied that unless the expression contained in his letter 
“provided that the house was occupied continuously during that 
time” was to be construed as implying merely that the ticket was 





a gaslight is left burning in a room, and two other taps are left open, 
but not burning, upon theintroduction of another light no harm will 


result. This shows that the gas is consumed as it comes from the 
pipes. If such be the case, the lights should be conveniently placed 


near the top of the pit. in order to accelerate the consumption of the 
gas. Being lighter than the air in the mine, it mustascend. — Pro- 
vided the consumption of the carburetted hydrogen is not established, 
a great benetit would be derived from the introduction of moveable 
gaslights into the workings, thus affording a brilliant light to the 
miners, without incurring the risk of a naked candle.” 

The restricted position of the money market has had the effect ot 
depressing trade in the manufacturing districts and in many towns the 
short time movement has been commenced with a view to lessen 
production and give a more healthful tone to the markets, At Leeds 
and Huddersfield the woollen trade has been quiet. In the Man- 


not to be used while the house was not continuously occupied, Mr. 
Smith repelled it as an attempt on the part of the company to add an 
inadmissible term to the agreement. Notice was also given that a 
bill for the specific performance of the contract had been prepared, 
and would be filed if the proper ticket was not delivered without any 
such proviso, or if any fares were continued to be demanded of Mr. 
Smith, the notice being given for the express purpose of fixing the com- 
pany with the costs of the suit. When the case came on before Vice 
Chancellor Sir W. P. Wood, the company consented to a decree that 
the plaintiff, or the oceupier for the time being of the house Dock- 
lands was entitled to travel free of expense between London and 
Ingatestone, until the 31st of December, 1877; that they should 
supply the plaintiff, or such occupier, with a proper pass ticket, such 
ticket not to be «vailable at intermediate stations, and that they 
should repay all fares paid by the plaintiff for travelling between 





chester markets the prices are unsatisfactory to the manufacturer. 

The appearance of the country gives prom se of an abundant harvest, 
and with a cheaper money market our cotton and woollen trades 
would rapidly recover from their present inactivity. 


NOTES FROM THE EASTERN COUNTIES. | 
(From our OWN CorRRESPONDENT.) 
Tur dispute between certain inhabitants of Norwich and the Eastern 
Counties Railway Company with reference to the alleged disuse of the 
Victoria station of the Eastern Union Railway has come before the | 
Court of Common Pleas, ‘The brief report of the proceedings which 
has appeared in seversl journals gives only an imperfect view of the 
case. The proceedings have been at present only ex parte, and the | 
learned counsel for the nominal p'aintiff, Mr. Barwell, is reported to | 
have said that the Thorpe station is at a considerable distance from 
Norwich and very inconvenient. This is simply laughable, the Thorpe 
station being about halfa mile from the cuildhall and market-place | 
of Norwich, from which the Victoria station is distant about a quarter 
ofa mile. But the question—as stated in Tre ENGiNeeR a week or 
two since—does not merely affect the inhabitants of Norwich (although | 
to a very large proportion of them the Thorpe station is decidedly the | 
most convenient); it also concerns the inhabitants of Great Yarmouth, | 
Lowestoft, Halesworth, East Durham, Fakenham, and a namber of 
other places. When a passenger arrives at the Victoria station he can 
be carried no further, and if he wants to go to Great Yarmouth, 
Lowestoft, &c., he has to traverse the city of Norwich at his own 
expense, and proceed to the Thorpe terminus, A branch line con- 
necting the Eastern Union and Norfolk Railways was constructed at 
Fakenham, about a mile and a half from Norwich, some time since, 
and a portion of the Eastern Union trains are now brought by this 
means into the Thorpe station, and despatched from thence to other | 
places. It is obvious that a great advantage is thus conferred on the 
district. The parties in Norwich who have instituted the present | 
roceedings rely, however, on a clause introduced into an act passed 
in 1854 to the effect that it should not be lawful for the Eastern 
Counties Company to discontinue or close the Victoria station, and also 
that the railway belonging to the Eastern Union Railway Company 
should be as fairly and efficiently worked between London and Nor- 
wich as before. It is amusing to observe the ingenuity with which Mr. 
Phipson who appeared for the plaintiff, parried a very pertinent and 
acute question propounded by one of the learned judges. The passage 
is reported as follows: — 

“ Mr. Justice Williams—Was any motive stated by the Eastern 
Counties Company why they preferred the Norfolk line station in pre- 
ferce to the Victoria station ? 

“Mr. Phipson said there had been a letter written by the seeretary 
about it, which had been answered by Mr. Barwell.” 

Perhaps the court when they hear the other side of the qucstion may 
be of a different opinion. 

Another curious case in which the Eastern Counties Company 4 
pear as defendants has been argued recently. ‘The plain‘iff, Mr. J. F. 
Smith, a barrister, residing at Docklands, Ingatestone, instituted the 
suit against the company under the following circumstances :—On the 
19th of October, 1853, the directors of the company passed a resolution 
to the effect that a first-class free pass for a period of twenty-one years 
be granted to the occupiers of any house built within one mile of the 
Ingatestone station, upon which an outlay of not less than £800 has 
been expended, and commanding an annual rental of not less than £50, 
Mr, Smith being made acquainted with the terms of this resolution 
purchased a piece of land within the required distance of the Ingate- 
stone station, and having erected on it a house at a cost considerably 
exceeding £800, applied for the free pass according to the terms of the 
resolution. The directors granted it, and it was prepared by Mr. Owen 


in the following terms :— 

«“ Order 19th October, 1853. Eastern Counties Railway, No. 1 free 
pass, first class; pot transferable. First-class free pass ticket between 
London and Ingatestone, granted to Frederick James Smith, Esq., the 
occupier of Docklands, Ingatestone, for the period of twenty-one 
years, to expire 3lst December, 1877. Issued by J. B. Owen, secretary. 
To be renewed annually.” 

This was duly notitied on the public board at the Ingatestone 
station with the other season tickets, and Mr. Smith used the icket on | 
the line fur the year 1856. In January last Mr. Smith, at the request 
of Mr. Owen, handed the ticket to him, Mr. Owen promising te return | 
it duly renewed, <A few days after, Mr. Owen handed to Mr. Smith | 
another ticket expressed in the same words, but with “not available 
at intermediate stations,” written across it. Against this restriction, 
which was unusual with season tickets, Mr. Smith protested, and | 
requested Mr. Owen to deliver up the original ticket entrusted to his | 
charge, but this Mr. Owen refused to de, Mr, Smith then addressed the 
board of directors en the subject, and received from Mr, Walters, who 
was then chairman, a letter stating that, by the resolution a pass from 
Ingatestone to Brentwood would be all that Mr. Smith could demand. 
On the Sth of February Mr. Owen wrote that the board declined to 
grant the pass in any other form than that to which Mr. Smith had 
objected. As Mr. Smith wished to avoid litigation he consented, on 
the 14th of February, to take the ticket offered by Mr. Owen on the 
5th of that month. “On the 16th he saw Mr. Owen, who then tendered 
another ticket, which, instead of being in the form given above, was 
merely for the present year as a house ticket, Mr. Walters also 
informed Mr. Smith that there was nothing to bind the board to renew 
the ticket, and that the majority of the board disputed his right 
altogether, the contract not being under the seal of the company. On 
the next day Mr. Smith returned the last ticket to Mr. Owen as not 
being the one sanctioned by the board, and agreed to be accepted. On 
the 19th of February Mr. Owen replied that the directors would issue 
no other ticket, and that unless Mr. Smith took that ticket he would 
not be allowed to travel on any part of the company’s lines without 

payment of fares, On the 23rd of February Mr. Smith wrote to the 
board that the form of the ticket was immaterial to him, so long as 
he was assured—first, that the company did not deny his right to the 








|} £100,000. 


| improved punctuality is observed with regard to the trains. 


date last year. 


London and Ingatestone, and pay the costs of the suit and in relation 
to it. 

At the Newmarket petty sessions Mr. Samuel Grainger, of Dulling- 
ham, was summoned on the information of Mr. W. B. Partman, one 
of the parishioners, for having on the 28th of November, as surveyor 


of the highways, unlawfully on his own account let a certain team’ 


for the purpose of carting materials for repsiring the highways 
without having obtained the license of the justices in petty sessions, 
contrary to the 5th and 6th William IV, by which he had forfeited a 
sum not exceeding £10. The bench inflicted the full penalty of £10 
and costs. 

The Great Yarmouth marine parade is nearly completed, and the 
fine beach now possesses an uninterrupted promenade 1080 yards in 
length. The average width of the parade is about 47 feet; the path 
nearest the sea is 15 feet wide including the stone coping; that near- 
est the houses is north of the jetty about 7 feet, and south of the jetty 
19 feet wide. The cost of the work, which has been carried out under 
the superintendence of Mr. A. W. Morant, the town surveyor, will be 
about £1700. 

The West Ham Local Board of Health have some extensive drainage 
works on hand, the expenditure being estimated at more than 
A deputation recently waited upon the Secretary of State 
for the Home Department, to present a petition from the inhabitants 
of Hall's Ville praying for immediate sanitary measures, It is stated 
that there are at present in West Ham 140 superficial acres of open 
ditches or sewers, the receptacles of all the sewage of the neighbour- 
hood, while streets and alleys remain unpaved and houses are without 
a supply of water. 

The Whitsuntide holidays brought a very large increase of traffic 
on the railways of the district. The Eastern Counties lines being 
now in a good state of repair, and the plant being also efficient, an 
There 
are great complaints, however, with regard to the fares, and a steamer 
is now plying four times a week between Norwich and Great Yar- 
mouth. ‘The proprietors hope by low fares to attract some persons 
from the railway, and there seems to be some probability of their 
being successful during the summer months. 

Gas is being introduced into some of the villages of Lincolnshire. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond —Extra 























































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
i i 
£ sd. a £38. 4, bs 
IRON, English Bar and Bolt:— TRON, Swedish. Indian ‘ 
in London...........prm 8100 3 assortments to arrive ho tn 15100 23 
n Wales .... o- ee 22s Russian COND ,, ~ pe . 
in Liverpool ... » 7150 ,, | STEEL, Swedish Keg, nom.,, 22 0 0 2) 
)Staffordshire Bars... , 9 UO 1 AGG oe cece ccccsecs » 23 00,, 
{Sheet, Sngl. ta lwolo , - me 
\ Dbl. | 1200 ,, , 80-10 Oncte 
Hoop «.... lo oo , » 30100 
Rod, round 2-20 «w » 35100 Ib 
ail Rod.sq wvo ,, ~» 117 00 3 
SHIPPING IRON Tough Cake oo 317 08 ,, 
Stattordsh, Bu 900 % Sheathing aud ols prio 08 11 ,, 
Sheet, Single ... wo , Sheet ..... B 483. 
360. « Bottoms . . elk, 
10 00 |, Di cwvrers » 8 OA". 
900 | Yellow Metal............5, 0 O11 | 
900 , South American, nom. prin]20 00 2) 
IKON, Rails, in Wales, cash , 7 00 nett Russlam.s -ccose . 17 0 
we » 6 months ,, 7 50 ,, | LEAD, British Pig 0 
in Staffordshir soo , Spanish « 0 
Railway Chairs, in Wales, 5 00 0 
” inClyde,, 5 09 
Pig, 1, in Clyde . 3186 ,, 
J No.1 & 20th 3176 ,, 
” 400 ” 
N - 3130 —, 
Dd ecccsvees wp 8 OO gg 
Staffordsh ‘orge Pig ( 
all Mi a the>, 5 00 
Works, L. W., nom.. § | 





Welsh Forge Pig (all 3150 


Mine) at the Port.. s. pr bx. less os 
i ” 


Acadian Pig, Charcoal... ,, 8150 ,, | Do, at L’pool, 6d. = od 
Scotch Pig, No. 1, = 4100 | CANADA, Pilates - prin 16 00 
LEnGom 0000 s0cccere.§ ” | QUICKSILVER.......... prib 0 00 i} 





Raits.—Bat few orders in the market, 
Scotca Pia Ikon is without alteration, The market closes at 77s. 61. per 
ton for mixed numbers, viz., 3-5ths No.1 and 2-5ths No. 3, good merchant- 


abie brands, free on board in Glasgow. The shipments for the week ending 


the 16th instant were 8,500 tons, agatust 9,400 tons the corresponding 
rhe stock on warrants is about 56,000 tons. 
Segiter. In steady demand. 
Corrxa.—Dull of sale. 
Leap is in good request. 
Tix. —But little doing, with a downward tendency. 
Tin Piates, —The demand has falien off, but the stock is small, 
MOATE and CO., Brokers, 65, Old Broad-street, 
London, 19th June, 1857. 
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1856. | 1857. 1856. | 1857. 
perlood— 425.42 8.| £2 8. 4 8 perlood—4 6 28.) £8 £ 
Teak ...........-.-J1 © 13 0| 0 0 0 O | Yel. pine. per reduced C. 
Quebec, red pine... 4 9 410) 0 0 0 ©)| Canada, Ist quality.17 0 1810) 171020 0 
yellow pine 4 0 @ 5/ 315 4 0} 2nd do... 11 10 12 0/129 013 0 
®t John’s, N.B, yel 510 6 10| 5 0 6 © || Archangel yellow..16 0 0 0) 0 000 
Quebec, oak, white... 6 0 7 0} 7 © 7 10 || St Petersvurg,yel..13 014 0) 0 OO ¥ 
birch...... 4 5 5 0! 6 © O O°) Finland. 10 00;0000 
elm . .5 0 6 0} 610 7 ©O| Memel.... --10 10 16 0}151019 @ 
Dantsic, oak . .6 0 7 ©) 7 O 8 | Gothenburg, yeliow.10 0 14 0/12 015 0 
fir... -3o0o4@0;/0000 white.10 109 1110/10 O18 @ 
Memel, fir .. .310 410) 3 5 410 Gefle, yellow, 1ift..31 0 23 0) 21 085 vu 
Riga ...... 315 © 6) 0 O O @ | Christiania, per C. 
Swedish............215 3 0) 312 317 12 ft. by 3 by ais 0 23 0/26 030 0 
Masts,Quebecrdpine 6 0 8 0) 6 0 9 0 fe, coves yellow 
ylpine5 0 70,508 0 white....16 0 25 0/23 098 0 
Lathwood,Danwafm 8 0 0 g 11 @13 © || Deck Plank.Dots 1 0 110) 1 0 220 
Memel ... 8 9o won e per40fc. 3in.. 
St. Petersl0 10 0 9, 0 © O 0| Staves, per 
Deals, per C. 12 ft. by 3 by 9 in. 5 © 6 ©)| Quebec, pipe....... 90 0 95 0/80 090 0 
Quebec, whitesprucel7 0 2 0/18 099 0| puncheon..20 0 93 @/20 0285 0 
red pine....18 090 0,17 O ul ¢/) Baltic, a 150 0 0 0/139801400 
SeJohn,whitesprucel5 016 0/17 » ¥ |  pipe.......- 





IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


Imports, June 10,—4 cases old copper, by Grenfell and Son, from Ham- 
burgh ; 573 cakes copper, by Henrique Brothers, from Adelaide; 190 bags 
ditto, by Thompson and Co., from the Cape of Good Hope ; 3 tons old iron, 
by W. Milliken, from Port Fairy; 75 casks blacklead, by Elmenhorst and 
Co., from Hamburgh; 60 ditto, by Ashmore and Sons, from Ceylon; 55 
barrels do, by Phillips and Co., from ditto ; 114 hampers metal, by Enthoven 
and Sons, trom Hamburgh ; 9 casks tin ore, by Wheeler and Co,, from Mel- 
bourne; about 130 dttto, by Ogilby and Co., from ditto; 100 ditto, by ditto, 
from Port Phillip; 81 ditto, from Sydney; 1,494 casks crude spelter, by Cox 
and Co., from Hamburgh ; 23 casks rolled zine by R. Py Appleford, from 
Prussia ; and 20 ditto, by Marsh .1i and Co., from ditto 

June 11. 7 casks tin ore, by Redfern and Co., from Melbourne; 13 casks 
ditto, by Wheeler and Co., from ditto; 1,740 bags copper ditto, by London 
Dock Company, from Sydney; 2casks ditto, by M. Phillips, from Melbourne; 
14 barrels ditto, by Fuller and Co., from La Guayra; 50 tons ditto, by Ogilby 
and Co., from Port Phillip; 18 cases machinery, by Swidet and Co., from 
Belgium, 5 

June 13.—6 cases 6 boxes old copper, by Isaac and Co., from Lisbon; 1 cask 
2 cases ditto, by the London Dock Company, from Calcutta; 90 casks 
43 puncheons 26 bundles ditto, by Thompson and Co., from the Cape of Good 
Hope ; 19 packages ditto, by H. and E. Moses, from Adelaide ; 165 packages 
19 bundles 2 bags old ditto, by J, McDonald, from the Cape of Good Hope ; 
120 casks blacklead, by Ashmore and Sons, from Ceylor ; 552 pigs Montaya, 
&c., from ditto; 4 boxes old metal, by Isaacs and Co., from Lisbon 3: bags 
copper ore, by Joly and Co., from the Cape of Good Hope ; 2 tons ditto, by H. 
and E. Moses, from Adelaide ; 600 kegs steel, by Bell and Cv., from Sweden - 
335 slabs tin, by Thompson and Co., from the Cape. . 

June 15 —1,286 boxes antimony, by Borneo and Co., fron Singapore ; 
8 cases 11 casks copper, by London Dock Company, from Portland Bay; 
24 casks 6 cases copper, by East and West India Dock Company, from Port 
Phillip; 5 tons copper, by A. T. Ozanne, from Port Phillip ; 20 tons bar iron, 
by Bartrum and Co., from Sweden ; 946 bars iron, by F. Huth and Co., from 
Sweden ; 694 pigs lead, by Pinto, Perez and Co., trom Spain; 100 pigs lead, 
by French and Co., from Spain; 1 case leaf metal, by Heule and Co., from 
Holland ; 13 barrels old metal, by Phillips, Graves, and Co., froin Lisbon; 182 
packages and cases old metal, by Enthoven and Sons, from Ham! urgh; 461 bags 
copper ore, by London Dock Company, from Portland Bay; 80 bags copper 
ore, by Hawes and Co., from Cape of Good Hope ; 2,654 parcels antimony, by 
Borneo and Co., from Singapore ; 79 stabs tin, by Johnson and Co., from 
Singapore; 10 casks rolled zine and 70 barrels oxide zine, by J. Harris, from 
Beigiun,. 

Exports, June 12.—170 lb. quicksilver, by H. Grey, to Antwerp; 30 tons 
iron, by James and Co , to Bombay ; 12,000 oz. gold Lullion, by Raphael and 
Sons, to Boulogue; 220 1b, quicksilver, by J. B. V. Gansewinkel, te ditto; 











; 
1 case plated wire, by J, Beck, to Calcutta; 58 cases tin, by R. Grey, to 
Gevoa; 1,300 oz. gold coin, by J. Lamb, to Hamburgh ; 400 oz. silver 60 oz. 
gold coin by Samuel and Co,, to ditto; 28 tons iron, by May and Co., to 
Penang ; 133 oz. silver plate, by C. and R. McCracken, to Malta. 

June 15.—1,000 oz silver 100 oz. gold coin, by Samuel and Co., to Boulogne ; 
18 cases tin, H. Collier, to Dantzic. 

June 16 —17,00 02. gold bullion, by Raphael and Sons, to Boulogne; 200 
oz. gold coin, by A. Whellock, to Hamburgh ; 15 tons copper, by Enthoven 
and Sons, to Harburgh ; 5 tons copper, by James and Co,, to Rotterdam ; 
1,000 02. silver and 50 oz. gold cuin, by Samuel and Co., to Rotterdam. 


K KNDING THURSDAY Last, INCLUSIVE.— 
40 cases antimony to St. Peters! 5 tous copper coin to Calcutta, 50 cases 
iron nails to Mauritius, 60 tons copper to Stettin, 3 tons zinc to Sydney, 125 
tons iron to Batavia, &c., 39 tons iron to Athens, &c., 22 tous iron (Swedish) 
to the Canaries, 209 cases tin to Havre, 260 cases tin to Rotterdam, 100 Ib. 
platina to Haiburgh, £5,000 worth gold coin to ditto, 21,500 oz. gold coin to 
ditto, 130 oz gold coin to Belgium, 34,000 oz. bar gold to Boulogne, 
1,200 oz. silver coin to Hamburgh, 800 oz. silver coin to Belgium. 
—- Vatraralso, April 27. 

Swedish and Milan tin searce, and in demand. In all other articles the 
stocks are sufficient to meet the demand without alfecting the prices. 
Chilean copper is at 23 to 23} dols. 





AcTUAL Exports ron THE W 








CaLpgra, May 3. 
The barque Nithsdale is loading silver ores here for Swansea; the Ann 
Powell copper ore and regulus for the same port; the Parque, ores for Eng- 
land; and the Walter Muncaster, copper ore for Liverpool. 





Exports OF British MANUFACTURES AND PRODUCE FROM LIVERPOOL IN 
THE WEEK ENDING 12TH JUNE.—CANADA PLATES, boxes.—New York 249, 
Montreal 926, 

CHAINS AND ANCHORS.—Bom)ay 2} tons, St. Lucia 4 ewt., Belize 56 ewt., 
Havana 2} tous, Bo-ton 17 esks. 563 cwt., New Orieans 273 tons, New York 
54 esks. 17 tons, Halifax 4§ tons, Rio Janeiro 35 cwt., Valparaiso 7} tons, 
Havre ]} tons, Genva 1} tons, Syra 10} tons, Trieste 12} tons, Venice 10} tous, 

CoaLs, tons.—Air 39, Melvourne 39. Hong Kong 648, Bombay 1,142, 
Antigua 60 bhds., M unilla 25, Surinam 279, boston 436, New York 3,336, 
Quebec 450, Buenos Ayres 15, Monte Video 20, Pernambuco 20, Rio Grande 
30, Valparaiso 100, Cronstadt 489, Charente 158, Naples 40, Scala Nova 86, 
St. Petersburg 165, Cork 150, Courtown 165, Drogheda 100, Dublin 450, 
Limerick 100, Newry 72, Wicklow 100, 

Coprer.—Calcuita 2 ct., Antigua 1 cs. 1 bx., Barbadoes 2} tons, Demerara 
go de Cuba 8 bxs,, St. Lucia 4 ¢s,, St. Thomas Z1 es. 6}c., New 
York 70 cs., St. John 19., Rio Grande 6 cs, Rio Janeiro 12 cs., Valparaiso 2 
Barcelona 1 cs., Bordeaux {5 tons, Constantinople 2 es, 178 kegs 7 tubs 
c, Geneva 12 tons, Havre 1 bx,, Lisbon 1 cs., Messina 9c. 1 es. 3 bdls., 
Naples 40¢., Syia 3 tubs 6 bdis. 

Coprer, Rops.—Barbadoes 23c., Valparaiso 3 bndls. 

Iron, Bak anv Bout, tous.—Holart Lown 114, Melbourne 129}, Sydney 
253, Ceylon 7, Bombay 75}, Calcutta 2313, Autigua 33, Mantanzas 31}, 
Savanniila 13, St. Jago de Cuba 12}, Ciudad Bolivar 2}, Boston 332, Balti- 
more 35, New Orleans 30, New York 1,1446}, Philadelphia 205}, Montreal 3}, 
St. John 52}, Savannah 50, Bahia 37, Monte Video 36], Rio Jaueiro 135}, Rio 
Grande 5, Valparaiso 29}, Alexandria 10, Bordeaux 3}, Barcelona 2, Constan- 
tinople 25, Galatz 25, Gijon 37, Genoa 10, Lisbon 7, Messina 20, Nantes 17, 
Naples 14}, Rostock 23, Trieste 3}, 

Iron. Castines.—Geelong 44 tons, Sydney 2} tons, Antigua 8c., Mantanzas 
11 tons, St. Ja,ode Cuba 1} tons, Charleston 8 tons, Buenos Ayres 4 tons, 
Para 10} tons, Kio Janeiro 7 tons 44c. 

Inoy, Hoop, tuns.—Calcutta 29, Antigua 3, St. Jage de Cuba 4, Boston 
974, New York 150, New Orleans 4, Philadelphia 273, Montreal 54§, Bahia 3, 
Buepos Ayres 11, Valparaiso 2, Ancona 16}, Bordeaux 6}, Cadiz 27}, 
Genoa 24, Gijou 3, Galatz 1, Havre 17, Lisbon 13, Naples 7, Trieste 25}, 
Valencia 7}, 

IrRoN NaiLs.—St. Thomas 50 kgs., Savannilla 30 bgs., Ciudad Bolivar 42 
kgs., Charleston 43 bgs., Montreal 75 kgs., Buenos Ayres 205 kgs, Rio 
Janeiro 324 kgs. 

Iron, Pig, tons.— Boston 208}, New York 464§, Genoa 25. Stettin 10, 

Izon, PLare, tons.—Melbourne 15$, Antigua 4, New York 793, Bahia 6}, 
Rio Janeiro 33, Genoa 13, Gijon 1, Havre 15$, Lisbon 4, Nantes 4}. 

Iron, Rattway, tous.—New Orleans 216, New York 536, Philadelphia52 

Inon, Rop, tons,—Calcutta 20, Ciudad Bolivar 33, Boston 2, New 
York 133, Philadelphia 24, Baia 1), Cagliari 10, Leghorn 5, Naples 24. 

lzon, Sweet, tons.—Atrica 3, Melbourne 44, Bombay 146}, Calcutta 3, 
Havana 60, Matanzas 223, Boston 164, New York 991, Philadelphia 60}, 
Montreal 144}, St. John 32, Bahia 2, Rio Janeiro 3, Bilboa 5 tune 3c., Cagliari 
6, Genoa 2, Hamburgh 654, Leghorn 3, Nantes 

Iron Wire, tous, —Geelong 26 
































elbourne Gc., Bombay 8}, Boston 54, New 
York 72}, Valparaiso 1} Genoa 7c., Naples 9 tons. 

LeaD. —Sydney 2 tes, Bombay 40 csks., New York 19 tons, Savanilla 1 ton, 
Bara 6 ewt., Rio Janeiro 14 esks. 

Leap, Suot.—Geelong 10 kgs., Hobart Town 5 csks., Nickerie 3 csks. 
Santa Martha 1 esk,, Para 34 kgs. 

STgEL.—Antigua 3 ton, Savanil'a 7e., Boston 113}. Charleston 43, New 
York 210, New Orleans 10 tons 2c., Philadelphia 3$c., Montreal 2 tons, 
Quebee 1 ton, Valparaiso 3 tons 1le., Ancona 30c., Barcelona 1 ton 6c., Cadiz 
16c., Gijon lle., Naples 6 tons 13c., Marseilles 2 tons 7c. 

Txx, Brock anv Bar.—Vera Cruz 8 tons, New Orleans 2c., 6 bris., New 
York 577 ingots 7 tons 147e., Rio Janeiro 15 bris., Constantineple 25 bris., 
Genoa 3 tons, Gijon 10}c., Messina 20 ingots, Naples 4 bris., Smyrna 4 bris., 
Syra 5 brls., Trieste 11 bris., Valencia 17 bris, 

Try, Pratzs, boxes.—Melbourne 5}, Bombay 320, Barbadoes 20, St, Jago 
de Cuba 104, Ciudad Bolivar 40, Boston 829, New York 72,556, Philadelphia 
39 bxs. 16 bris. Babia 5, Buenos Ayres 172, Monte Video 148, Barcelona 30, 
Constantinople 100, Galatz 150, Genoa 55, Oporto 40, Smyrna 46, Syra 50, 
Trieste 420, Venice 187. 

















toyaAL AGRICULTURAL Socrety.—Prizes for essays, At the last 
meeting of this society, Mr. Thompson, chairman of the Journal 
Committee, reported the following additional prizes to be offered for 
essays and reports sent to the secretary on or before the 1st of March, 

5 — 

On the breeding of cattle, with reference especially to 
the kind of diet, the treatment, and the condition 
best calculated to insure regular fecundity and 
successful gestation; and on the causes which act 
adversely in certain seasons... ww. ce nee one 

On the comparative advantages of large and small 
farms; dairy, arable, and grazing ... ... ... ... 20 

On manuring grass-land... ...0 0. see see ee eve 20 

On any other agricultural subject... ... ... s+ . 10 
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GEORGE STEPHENSON. 
THE extracts from Mr. Smiles’ book, which we last week 
presented to our readers, will have enabled them to form a 
tolerably accurate conception of the coudition in life from 
which George Stephenson started. 

It will be admitted that, in as far as regards the usual 
aids to advancement in life is concerned, he was not very 
favourably situated. Ue had neither wealth, influential 
friends, nor education to assist him; yet, as his subsequent 
career proved, he had aids of far more importance than any 
which could be had from wealth or social position. 

He had a strong and vigorous constitution, which was of 
far greater value to him than any amount of inherited 
wealth would have been. Of school education, in the 
ordinary acceptation of the term, he had absolutely none 
until nearly twenty years of age. Yet it would be difficult 
to imagine a more “thoroughly ] practical education than that 
which circumstances enabled him to give himself. As it 
was his earliest amusement to model steam engines in clay 
so steam engines were the first books he lear ned to read :— 





But from the time when George Stephenson was appointed fireman, 
and more particularly afterwards as engineman, he devoted himself 
so assiduously and so successfully to the study of the engine and its 
gearing—taking the machine to pieces in his leisure hours for the 
purpose of cleaning and mastering its various parts—that he very 
soon acquired a thorough practical knowledge of its construction and 
mode of working, and thus he very rarely needed to call to his aid 
the engineer of the colliery. His engine became a sort of pet with 
him, and he was never wearied of watching and inspecting it with 
devuted admiration. 

There is indeed a peculiar fascination about an engine to the intel- 
ligent workman who watches and feeds it. It is almost sublime in 
its untiring industry and quiet pewer: capable of performing the 
most gizantie work, yet so docile that a child’s hand may guide it. 
No wonder, therefore, that the workman, who is the daily companion 
of this life-like machine, and is constantly watching it with anxious 
care, at length ¢ 





nes to regard it with a degree of ‘personal interest 
and regard, speaking of it often in terms of glowing admiration. This 
daily conter plation of the steam-engine, and the sight of its steady 
action, is an education of itself to the ingenious and thoughtful 
workwan. It is certainly a striking and remarkable fact that nearly 
all that has been done for the improvement of the steam-engine has 
been accomplish-d, not by philosophers and scientific men, but by 
labourers, mechanics, and enginemen. It would appear as if this 
were one of the departments of practical science in which the higher 
powers of the humana mind must bend to mechanical instinct. The 
sieam-eugine was but a mere toy until it was taken in hand by 
workmen. Savery was originally a working miner, Newcomen a 
blacksmith, and his partner Cawley a glazier. In the hands of 
Watt, the instrument maker, who devoted almost a life to the sub- 
ject, the condensing engine acquired gigantic strength; and George 
Stephensoa, the colliery engineman, was certainly not the least ‘of 
those who have assisted to bring the high-pressure engine to its 
present power. 

There was certainly indications even at this period of 
his life that George ‘Stephenson was uo ordinary engine 
driver; but the secret of his sucecss ay not so much in the 
possession of any extraordinary genius for mechanical con- 
struction as in the mental and ‘physical power of sustaining 
exertion and determined perseverance, which he possesse id. 
The name Stephenson is said to signify in the Norse tongue 
the son of Steeve, or the strong; and certainly George 
Stephenson had all the characteristics of the Steeves in 
full perfection. The following affords an apt illustration 
of the warlike capabilitics of the Steeves of the present 
generation :— 





Not long after he began to work at Black Callerton as brakesman 
he had a quarrel with a pitinan named Ned Nelson, a roystering 
bully, who was the terror of the village. Nelson was a great fighter, 
and therefore it was considered dangerous to quarrel with him. 
Stephenson was so unfortunate as not to be able to please Nelson by 
the way in which, as brakesman, he drew him out of the pit; and 
Nelson swore at him grossly because of his alleged clumsiness. George 
defended himself, and appealed to the testimony of the ether work- 
men as to his brakeing. But Nelson haa not been aeceustomed to 
George's style of self-assertion, and he abused ond blackguarded him 
so that a quarrel took place, and Nelson enjed by threatening to 
kick the brakesman, who defied him to do so. Nelson ended by 
challenging Stephenson to a pitched battle, and the latter accepted 
the challenge, when a day was tixed on which the tight was to come 
olf. 

Great was the excitement at Black Callerton when it was known 
that George Steph nson had accepted Nelson's cl 








hallenge. Every 
body said that he would be killed. The villagers—the young men, 
and especially the boys of the place, with whom Geerge was an espe- 
cial favouri:te—all wished that he might beat Nelson, but they 
scarcely dared to say so, They came about him while he was at 
work in the engine-house, to inquire if it was really true that he was 
“oin to feight Nelson?” “Aye; never fear fur me: Vl feight 
him.” And “feight” him he di For some days previous to the 
appointed day of battle Nelson went entirely off work, for the pur- 
pose of keeping himself fresh and strong; whereas Stephenson went 
on doing his daily work as usual, and appeared not in the least dis- 
concerted by the prospect of the affair So, on the evening ap- 
pointed, after George had done his day's labour, he went into the 
Dolly Pit Field, where his already exuliing rival was ready to meet 
him. George stript, and * went in” like a practised pugilist—though 
it was his frst and last battle. After a few rounds Georges wiry 
muscles and practised strength enabled him severely to punish his 
adversary, and to secure for himself an easy victory. 









The strong, hearty, robust constitution of Stephenson 
was one which was admirably adapted to the kind of life he 
had to lead. To work seemed to him as natural as to 
breathe ; and while his daily labours as an engineman failed 
to exhaust his energies, he contrived means of making him- 
self a proficient, first, in the craft of shoe making, and then 
as a cleaner and repairer of clocks and watches. By this 
means he appears to have made no inconsiderable addition 
to his income as an engine driver, and at the same time in- 
creased his practical knowledge of mechanism. From 
doctoring his neighbour's clocks Stephenson in time began 
to be knowm-in the, ne ighbourhood as a particularly skilful 
engine doctor, An atmospheric engine, originally made by 
Smeaton, having been put up at “the village of Killing- 
worth to drain “the water from a coal pit. there, it was 
found, through some defect in the constraction of the 
engine, that it was utterly incapable of doing the amount 
of work required to keep the mine shaft dry. All the 
regular engineers of the neighbourhood had tried their 
hands at putting it in order, and had all signally 
failed. This afforded an opportunity to Stephenson, 
who promptly turned it to secount. It may be said 
to be the first occasion in which his pecuiiar talents 
were brought under public notice; in fact, his careeer as 
an enginer commenced with the doctoring of this old 
pumping engine. The way in which Ste} shenson went 
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about the business was very » eeanatutistio. ond as power @ d 
by Mr. Smiles, affords a good picture both of the place and 
the time :— 

The engine went on fruitlessly pumping for nearly twelve 
months, and had begun to be looked on as a_total- failure. 
Stephenson had gone to look at it when in course of erection, and 
then observed to the over-man that he thought it was defective; he 
also vave it as his opinion that, if there were much water in the mine, 
the engine would never keep it under. Of course, as he was only an 
engineman and brakesman, his opinion was considered to be worth 
very little on such a point, and no more was thought about it. He 
continued, however, to make frequent visits to the engize, to see 
* how she was getting on.” From the bank-head where he worked 
his brake he could see the chimney smoking at the High Pit; and as 
the workmen were passing to and from their work, he would call out 
and inquire “If they had gotten to the bottom yet?” And the 
reply was always to the same effect—the pumping made no progress, 
and the workmen were still ** drowned out. 

One Saturday afternoon he went over to the High Pit to examine 
the engine more carefully than he had yet done. Ife had been turn- 
ing the subject over in his mind; and after a long examination, he 
seemed to satisfy himself as to the cause of the failure. Kit Heppel, 
who was a sinker at the pit, said to him:—* Weel. George, what do 
mak’ o’ her? Do you think you could do anything to improve her?” 
* Man,” said George in reply, “1 could alter her and make her draw: 
in a week's time from this I could send vou to the bottom.” 

Forthwith Hepnel reported this conversation to Ralph Dods, the | 
head viewer; and Dods, being now quite in despair, and hepeless of 
succeeding with the engine, determined to give George's skill a trial. 
George h ad alre ady acquired the character of a very clever and 
ingenious workman; and at the worst he could only fail, as the rest 
had done. In the evening Mr. Dods went towards Stephenson's 
cottage in search of him. He met him on the road, dressed in his 
Sunday’s suit, about to proceed to “ the preachings” in the Me hodist 
chapel, which he at that time attended. “ Well, George,” said Mr. 
Dods, aecosting him, “they tell me you think vou can put the engine 
at the High Pit to rights.” ©“ Yes, sir,” said George, “1 think I 
could,” “if that is the ease, Pll give you a fair trial, and you must 
set to work immediately. We are clean drowned out, and cannot get 
a step further. The engineers hereabouts are all bet; and if you 
really succeed in accomplishing what they | cannot do, you may 
depend upon it I will make you a man for lice. 

It is said that George, the same evening, borrowed the “ howdie 
horse ” * and rode over to Duke’s Hall, near Walbortle, where his ol 
friend Hawthorn, the engineer to the Duke of Northumberland, then 
resided, and consulted him as to the improvements which he proposed 
to make in the pumping-engine. And next morning, Sunday 
though it was (for the work must be commenced forthwith), 
Stephenson entered upon his labours. The only condition that he 
made, before setting to work, was that he should select his own 
workmen. There was, as he knew, a great deal of jealousy amongst 
the “ regular ” men that a colliery brakesman should pretend to know 
more about their engine than they themselves did, and attempt to 
remedy defects which the most skilled men of their erafi, including 
the engineer of the colliery, had failed to do. But George made the 
condition a sine qua non. ‘* The workmen,” said he, * must either be 
all Whigs or all Tories.” There was no help for it, so Dods ordered 
the old hands to stand aside. The men grumbled, but gave way ; | 
and then George and bis party went in. 

The engine was taken entirely to pieces. 
considered too small, was enlarged to nearly double its former size, | 
the opening being increased to about twice the area. The cylinder 





having been found too long, was packed at the bottom with pieces of 


timber; these and other alterations were necessarily performed in a 
rough way, but, as the result proved, on true prince iples. The repairs 
occupied about four de ays, and by the followin Wednesday the 
engine was carefully put together again and set to work. It w: as kep t 
pumping all Thursday, and by the Friday afternoon the pit was 
cleared of water, and the workmen “ were sent to the bottom,” as 
Stephenson had promised. The alterations thus eflected in the engine 
and the pumping apparatus proved completely successful, and 





Stephenson’s skill as a pump-curer became the marvel of the | 


neighbourhood. 

For this achievement he was promoted by Mr. Dods to | 
ihe situation of cngine-wright of the collicry at a salary of | 
£100 a-year. 

He was now in a great measure relieved from the daily | 


| routine of manual labour, and advanced to the grade of a 


higher class of workma: i, and had conseq ue ‘ntly many more 
opportunities for improving himself in mechanics than he 

had hitherto possessed. His familiar acquaintance with 
the steam engine proved of great value to him. ‘The prac- 
tical study w hich he had given to it when a workman, and 
the patient manner in which he had groped his way 
through all the details of the machine, gave him the power | 
of a master in dealing with it as applied to colliery pur- 
a. His shrewd insight, together with his intimate | 

ractical acquaintance with its powers, enabled him to 
si a as if by intuition, its most abstruse and diffieult 
combinations. 

Afterwards, in describing his occupations at this period 
of his life before a committe of the House of Commons, he 
said :-— 

Aftermaking some improvements inthe steam-engines above ground, | 
I was then requested by the manager of the colliery to go underground 
along with the manager to see if any improvements could be made in | 
the mines, by employing machinery as a substitute for manual labour 
and horse-power in bringing the coals out of the deep workings of 
the mine. On my first going down the Killingworth pit there was a 
steam-engine underground for the purpose of drawing water from a 
pit that was sunk at some distance from the first shaft. The Kiling- 
worth coal field is considerably dislocated. After the colliery was 
opened, at a very short distance from the shaft, they met with one of 
those dislocations, or dykes as they are called. The coal was thrown 
down about forty yards. Considerable time was spent in sinking 
another pit to this depth. And on my going down to examine the 
work, I proposed making the engine (which had been erected some 
time previously) to draw the coals up an inclined plane which de- 
scended immediately from the place where it was fixed. A consider- 
able change was accordingly made in the mode of working the col- 
liery, not only in applying the machinery, but employing putters 
instead of horses in bringing the coals from the he swers ; and by 
those changes the number of horses in the pit was reduced from about 
10 to 15 or 16. During the time 1 was engaged in making these 
important alterations, I went round the working in the pit with the 
viewer, almost every time that he went into the mine, not only at 
Killingworth, but at Mountmoor, Derwentcrook, Southmoor, all of 
which collieries belonged to Lord Ravensworth and his partners ; 
and the whole of the machinery in all these collieries was put under 
m ¥ c hi ars re,” 

“Having, at an early period of his career, experienced the 
disadvantages whic +h he laboured under in not having 
reccived a regular education in his youth, he deterinined 
that his son Robert should have the benefit of the best 
education which it was in his power to afford him. Ac- 
cordingly, while still engaged as brakesman, he had con- 
trived, by dint of rigid economy of his earnings and by 
occupying his spare time in doing odd jobs for “his neigh- 
bours, to procure the means of sending his son to school. 
Many years after, in speaking of the ‘resolution which he 

* One of the pit horses generally employed in cases of emergency in bring- 
ing the midwife to the rescue. 








had thus carly formed, he said, “In the earlier period of my 
career, when Robert was a little boy, I saw how deficient I 
was in education; and I made up my mind that he should 
not labour under the same defect, but that I would put him 
to a good school, and give him a liberal training. I was, 
however, a poor man; and how do you think I managed ? 
I betook myself to mending my neighbours’ cloc ks and 
watches at nights after my daily labour was done, and thus 
I procured the means of educa ting my son.” 

With his usual thrift and self- helpfulness he also 
managed to make the progress which his son was making 
in scientific knowledge instrumental in promoting his own 





The injection cap, being | 


improvement. The youth was entered as a member of the 
Newcastle Literary and P hilosophical Institution, and spent 
much of his time there reading and studying; and on 
Saturday afternoons, when he went home to his father, at 
Killingworth, he usually carried with him a volume of the 
“ Repertory of Arts and Sciences,” or of the “ Edinburgh 
Encyclopedia,” which furnished abundant subjects for 
interesting and instructive converse during the evening 
| hours. But many of the most valuable works belonging to 
the Neweastle library were not permitted to be removed 
| from the rooms; and there Robert was instructed to read 
jand study, and bring aw ay with him descriptions and 
‘sketches for his father’s information. His father also 
practised him in reading plans and drawings without at all 
referring to the written descriptions. He used to observe 
to his son, “ A good drawing or plan should always explain 
itself;” and placing a drawing of an engine before the 
youth, he would say, “ There, now, describe that to me— 
the arrangement and the action.” 'Thus he taught him to 
read a 1 drawing as casily as he would read the page of a 
book. 

The son, like the father, was very fond of reducing his 
scientitic reading to practice, and the following glimpse of 
their mutual sy mpathies in this respect w ould, in our esti- 
mation, form a better subject for a picture than anything 
we have seen in this year’s exhibition. 


On one occasion, after reading Franklin's description of the light- 
ning experiment, he expended all his hoarded Saturday's pennies in 
purchasing about half a mile of copper wire at a brazier's shop in 
Newcastle. After privily preparing his kite he sent it up at the cot- 
tage door, fastening the wire to the paling, near which his father’s 
pony was standing, waiting for the master to mount. Bringing the 
end of the wire just over the pony’s crupper, so smart an electric shock 
was given it that the brute was «lmost knocked down. At this 
juncture the father issued from the door with riding whip in hand, 
and was witness to the scientilie trick just ph ayed ott upon his gal- 
loway. “ Ah, you mischievous scoundrel!” cried he to the boy, who 
| ran off. But he inwardly chuckled with pride, nevertheless, at his 
son's successful experiment. 


} 


One of the first important improvements which George 
Stephenson effected after he was placed in charge of the 
colliery machinery was the application of the surplus 
power of a pumping steam engine, fixed underground for 
| the purpose of drawing the coals out of the dee per work- 
| ings of the Killingworth mines, by which he effected a 
large reduction in the ¢ xpenditure on manual and horse 
labour, Having brought this undergrouud arrangement 
to a satisfactory conclusion, he once more directed his 
attention to the machinery employed at the mouth of the 
pit. After the coals had been delivered above ground, 
| they had to be dragged on a tramway, by means of horses, 
to the shipping staithcs on the Tyne, several miles distant. 
| As this mode of conve yauce was found to be both slow and 
' expensive, Mr. Stephe nson’s first essay in railway engineer- 
ing consisted in an attempt to supersede the necessity for 
using horse power in the traction of these coal trains by 
bringi ing into operation the power of gravitation, acting bya 

series of inclined planes so arranged that a train of full 
| Wagons Ict down over the incline by means of a rope, 
| running over wheels laid along the tramroad, and attached 
at the other end to a train of empty wagons, placed at the 
| bottom of the parallel road on the same incline, dragged 
them up. Of course this expedient was only applicable to 
short lengths of the road where the nature of the ground 
admitted of inclined planes being used. 


Stephenson's familiar knowledge of the steam engine, 
and the confidence in its capabilities, which resulted from 
| that knowledge, were not long in suggesting to his prac- 
tical intellect that if he could only suecced in designing the 
| requisite harnessing, there was no reason why ‘the same 
| power which worked the pumping engine and woand vp 
the coals from the mine should be emploved in dragging 
them along the tramways to the shipping staithes. He 
| had seen the famous “ Black Billy” which Mr, Blackett 
| had put on the tramway at the Wy ‘lam collie ry. It was a 
| clu: usy, uncouth looking contrivance, which “managed to 
| Sweep along at the rate of about five miles in six ‘hours, 
Its pumps, ‘plugs, and cranks, with its single cylinder, fly- 
wheel, and spur gear were so difficult to keep in working 
order that a relay of horses were usually kept following i in 
its wake, to be in readiness to draw it along when it broke 
down. 


A story is still current at Wylam, of a stranger who was proc ceding 
one dark evening down the High-street- -road, as the “ Black Billy 
(for so the locomotive was c: alled) was seen advancing, pufling and 
snorting its painful and laborious way up from Newburn. The 
stranger had never heard of the new engine, and was almost frightened 
out of his senses at its approach. An uncouth monstcr it must have 
looked, coming flaming on in the dark, working its piston up and 
down like a huge arm, snorting out Joud blasts of steam from either 
nostril, and throw ing out smoke and tire as it panted al.ng. No 
wonder that the stranger rushed terrified through the hedge, fled 
across the fields, and called out to the first person he met, that he 
had just encountered a * terrible deevil on the High-street-road.” 


TestimoniaL to Mr. T. Prircnarp.—On Tuesday last the 
annual dinner of the factory hands in the employ of Messrs. Hennell, 
Adams, and Eld, of this city, took place at the Stivichall Arms, 
Stivichall. Mr. John Sea: mpton, warehouseman to the tirm, presided, 
and various toasts having been given, Mr. Thomas Pritchard was pre- 
sented with a valuable timepiece, from the workpeople, as a mark of 
their respect and esteem for his conduct as their foreman. Mr. 
George hirk, sen., presented the testimonial, and Mr, John Wright 
read an appropriate address on behalf of himself and his fellow-work- 
men. Mr. T. Pritchard responded, and in a most feeling speech ex- 
pressed his sense of the value of the testimonial, and the kind feeling 








which prompted its presentation.—Coventry Herald 





LAW PROCEDINGS. 
COURT OF QUEEN’S BENCH. 
(Sittings at Nisi Prius, before Lord Camyseit and a Special Jury.) 
BETTS U. MENZIES AND ANOTHER, 
Sir F. Kewry, Mr. Macaulay, Q.C., Mr. Udall, Mr. Webster, and Mr. 
Milward appeared fur the plainuff; Mr. M. Smith, Q.C., Mr. Lind- 
marsh, and Mr. J. Brown for the defendants. 

The trial of this cause, whieh occupied the Court all Friday and 
Saturday, was not brought to a close until a late hour. 

The plaintiff, W. Betts, sued the defendants, R. D, Menzies, and T. 
Wildey, to recover damages for the infringement of a patent granted 
to the plaintiff on the 13th of January, 1819, for“ a new manufacture 
of capsules, and.f a material to be employed therein, and for other 
purposes.” The defendants; among other objections, denied the novelty 
of the alleged invention, and also said that there was no due specifica- 
tion of it. 

It appeared that the plaintiff was one of four sons of the late Mr. 
Betis, the inventor of Betts’s British brandy. The manufacture of 
brandy was carried on at Smithtielt; but there was also a manufactory 
in Wharf-road, City-read, at which Mr. Betts manufactared * cap- 
su'es” and © tinfoil,” under severul «patents which he had taken out. 
Mr. Batts died in the year 1847; but, previous to bis death, he had 
transferred his business to his four sons. Previous to the 13th of 
January, 1849, “ cap-ules” and * tinfoil” were made entirely of tin, a 
metal which is five times as dear a8 lead, but, towards the latterend of 
1848, it occurred to Mr. W, Betts, the plaintiff, to endeavour to make 
them of lead coated with tin, In his experiments he laid a plate 
of tin on a plate of lead, and passed them between the rollers; he found 
thit, after being subjected to this operation, the plates partially 
cohered; and, having repeated the ralivn several times, he 
eventual y proved that Ivad and tin could be mechanically united by 
heivy pressure into one substance. A plate of tin was then placed on 
each side of a plate of lead, the two plates of tin being together 1-10th 
and the lead 9-10ths of an inch in thickness; and the plates being thus 
rolled out produced a bread riband of lead, coated on both sides with 
a brilliant surface of tin, incapable of being acted upon by acids, The 
new metal thus produced was then cut into discs and manufactared 


into capsuces, An article was thus produced which was not only 72 per 
cent. cheaper than the tin capsules, but was more flexible and con- 
venient in use; and, being coated with tin on both sides, the capsules 
had the brilliant appearance of tin and were perfectly * unpeisonous.” 
The plainutf completed his discovery on the 27th of November, 1848, 
apd the next day he petitioned the Crown for a patent, but some little 
delay took plice on the part of the officers of the Crown, so that the 
patent was not sealed til the L3ih of January, Lod. As soon as the 
invention became known, the capsules, from the reduced price, came 
at once ‘no very general use, not only inthis country, but on the 
continent: the new ‘tinfoil’ or © Betts’s metat” ulso came into exten- 
sive use ina variety of ways, It appeared, however, that soon after- 
waids the brothers began to dispute about the patent; and that, while 
the plaintiff clauned it as his exclusive propeity, the other brothers 
claimed a joint interest in it, The defendant, Menzies, had been 
{urenton of the capsule manufactory, and so had. beeome acquainted 
with pluintiff’s process; but,on the 9h of August, 1849, he was dis- 
misses trom thesplaiutiil’s service, A few weeks alt-rwards he went 
over to Belgium, and became acquainted with the other defendant, 
Willey, wie has now a manulaciory at Malin. s, where he manu- 
faciutes capsules according to a mode which the plaintit® alleged was 
an intringement of bis patent of January 13, 18:9. The defendant 
Menzies, in Qetaber, 1850, returned to England. In the meantime 
the plautiff and his brothers had become invelved in a Chancery suit 
on the subjectof the patent, ‘The defendant Menzies then entered 
the employ of the brothers; and in 1852 @ suggestion was made by 
him in Chancery thatthe plaintiff's patent was void, because, as he 
( Menzies) said, in the interval between the petition for the patent, the 
28th of Novensber, 1848, and the xrant of the patent on tre 
January, 1849, the plamtift had sold a large number of capsules to 
the pholic made of the new wetal. In the year 1852 an action at law 








was directed ty the Court of Chancery to be tiied between the plainuil 


and his brothers with respect to the validity of the plaintiff's patent; 
but the action and all tee Chancery proceedings were referred to a 
barri-ter, Mr. Biggs Andrews, who in 1856 mace his award, under 
which the plaintal re‘ained the patent, and was directed to pay his 
brothers from £2,0.0 to £3,000. © During these proceedings the 
defendant Menzies was the adviser and witness of the plaintiff's 
brothers: but be subsequently renewed bis connexion with Mr, 
Wildey, the other defendant. In the year 184 Wildey tovk out a 
patent in Belgium for making capsules in a manner similar to that 
deseribed in the plaintill’s pate but expressed, as Sir F. Kelly 
observed, in more simple and ex mprehensive languaze. 7 

Lord Compbeti said, that in Belgium they flowed the French 
forme, which were in general most admirable for suoplicity and 
precession 

The mote of manufacture adopted by Willey was described as being 
» Clear pitdoy of (he plaintll’s inveRUen, though he alleged that the 
articles which be imported into this camitrypand which the defendant 
Mee sold, were not made sec TAH 10 the pln is method, 
but aceording to a method patented by a Air, Dobbs iu ibis country so 
fur back as the years 1:04 and 1sz0. The plaiugul’s witiesses said 
that Dobbs’ patent was net identical with the plaintia’s, the chief 
difference rehed upon being that in the plainufMsparent the pro- 
portion atethickness ufathe metalsowas speciticd, whereas in Dobbs’ 
patent cf LeOd the metals were to be * of + qual or uncqual thickness.” 
Lviterce-wuas given-toshow thet Bobbs’ patent bad never been 
brought into use at all. Several witnesses empioyed Ja Wildey’s 
mauutactory were brought over, and, aceoding to vidir evidence, 
the capsules made by them in bis manufactory, and which were proved 
to have been imported into Londen and consigned to Menzies, were 
made in precisely the sume method as that described in the plaintitt’s 
specification. 

At the close of the plaintitt’s case, 

Mr. M, Smith subeniited teat there was no evidence of in rirgement, 
and that the plaintiti’s specitication was bad, 

Lord Campbell said, he thought Dobi s’ patent was good, as far as it 
Went; bat it was net the sane as Betts’>. His Lordship said he should 
held tha: the plaintit!'s specitieation was ald tliat Uiere 
evideuee tor the jury. 

Mr. South, on the port of the defendants, contended, first, that the 
Plamtitt’s patent was clearly bud, tor there was no noveliv ir it, the 
preese method adepted by him being that specitied by Dotbs in 
1804; and, seconoly, there was no infringement, for the cap-ules 














ood 


good, was 


impottes into London by the defendant had been made under Dobbs’ | 


patent of 2820 by tusiwn. Lt appeared that the plaintill, in his spect- 


fication, claimed,— 





* First, (he manufacture of the new material, lead eombined with tin, on 
one or both of its suriaces, Ly relling orother me ical pressuce, as Lerein 
described 5 and, seeotcly, the asutacture of ew = wi the u WAC 
of dead awl ian combired by mechanical presacce, as hb ren et rived,” 


13h of 


alloyed tin, I apply a plate of tin or alloyed tin on each side of the plate or | 
| 
| 
| 
| 
| 








Dobb's patent for mskiag * Albion metal” was dated the L0th of | 


Seprember, 1804, and consisted,— 
“ In plateug, coating, or aniting lead with tin andater t 








of mixtaree, as the case uiayvequire Whieh when dene DT denewins 
metal, t which Lapply te the manu acture of cisterns, bi 
covering and yntters tor buddings, boilers, vate Hoing 
worme tor distillers and such other thir e tu Le 






& who.esome, of cheap metallic substance, 
“The operation of evating or plating lead with tin, er eeating or plating 
alloyed dead with tin, or withalloyed tin, to make Aibion metal, | pertorm by 
vations methods, as hereatter dese: ibeu--that is to ray, Llalea pint 
of jead, or aloe ad, and a ple tin, or alloyed tin, of equal o7 
thickwesses, and laying them ether, their surfaces being cies 
between the rolers of a Matting or velling will with wht is t 
“a hard pinch.’ so as to make the metals cohere. [, after the 
the plates or pieces of metal between the rolls the plat 
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suitic.ently cohere 1 pass them a recond oF third time, or more, between the 
pelle, eth) a sutficent degree ef cohesion is produced, 

*ON.B It will be use inl, if uot ne cera y, tolaye ther Vsaid themeti lo hit 
wha) the eshesivy of the metals is to be effected i y taeiv pas tween 
th: rolls, especialy when the alloved pieces or plats are usd. niead 





or alloyed lead, is required to be coated or plated cn both ides with tin or 


| caline constructed upon a new principie for loading at 
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piece of lead or alloyed lead, and pass them between the rcils of a mill onder 
the cireumstances before mentioned ; or the same may be effected by taking 
a plate, which I double with the lead side inwards, and pass it through the 
rollsas before deacribed, to obtain the proper: egree of cohesion. 1 also make 
Albion metal by the fu.lowing method:—I cast a plate or ingot of lead or 
alloyed lead, and, as svon as it is set or congealed, I cast tin or alloyed tin 
upon it, or under, or on all sides of it, which will cohere with the piece of 
metal first cast, and the Albion metal thus prepared may be wrought or 

flatted by the usual means of rolling, hammering, or pressing.” | 

Several witnesses were called, who stated that the plaiatiff’s pro- 
cess and Dobb’s were precisely similar, and that they had made a 
metal under Dobbs’ patent which could not be distinguished from that 
made by the plaintiff. Both the defendants were examined at great 
length in support of this view, bat in the course of the evidence it 
appeared from a letter written by Menzies to Wildey that neither of 
them knew anything about Dobbs’ patent until a very recent period, 
und that on making the discovery they were advised that they could 
safely import the articles into England. A great deal of evidence 
was givea by Menzies to show that before tle date of the plaintiff’s 
patent be had sold a large number of capsules made of his new metal, 
and this evidence was supported by entries made in the books by 
Menzies, and showing by the weight that the goods in question must 
have been of the new metal, which was heavier than the old. But, on 
cross-examination, it appeared that two of these entries had been 
made on erasures, and from the adding up it appeared that the 
original entries must have corresponded exactly with the weight of 
the old metal, which consisted of tin only. 

Mr. M. Smith having summed up the defendants’ evidence, Mr. 
Macaulay re; lied upon the whole case. 

Lord Campbell, in summing up the evidence, made some observa- 
tions which were not very favourabie to the defendant’s proceedings, 
and observed that the course taken was a hardship on the plaintiff ; 
but still that consideration must nt determine the case, but the jury 
must say, upon the evidence, whether or not there had been an in- 
fringement, 

The jury found a verdict for the plaintiff on all the issues, but the 
defendsnt obtained leave to move to enter the verdict in his favour. 

BROOK AND ANOTHER v. ASTON. 

Mr. Bovill, QC., and Mr. Hindmarsh appeared for the plaintiffs; 
and Mr. H. Hill, VC, and Mr. Manistay, for the defendant. 

The plaintiffs in this action, Messrs. Brook and Hirst, were woollen 
manufacturers, at Hudderstield, in Yorkshire; and the defendant, 
W. LL. Aston, was also engaged in the -ame manufacture at the same 
place. The action was brought to recover damages for the infringe- 
ment ofa patent granted to the plantiffs on the 23rd of February, 
1856, for “an improvement in finishing varns of wool and bair, and in 
the finishing of woollen fabrics and piece-goods.” The defendant, 











umong other pleas, pleaded that the plaintiffs’ process was not anew 
invention, ara also that he had not infringedit. It appeared from 
the plaintiffs’ specitication, filed in the autumn of last year, that, 
“ This invention has for its object en improvement in finishing 
yarns of wool or hair, and in the finishing of woven fabrics or picce- 
yoods, and consists of causing yarns of wool or hair, while distended 
and kept separate, to be subjected to the action of rotary beaters or 
turnishers, by ‘which such yarns will be burnished or polished on all 
sides. And the invention also consists of sul.jecting woven fabrics or 
piece- goods of cotton, linen, silk, woo!, hair, or other fibre when iu an 
extended state to the action of rotary beate:s or burnishers on 
either or both sides, by which sach woven fabrics or piece-goods will 
b« burni-hed on their -urfaces.”— After describing the mode in which 
the plaintiffs effected their parpose, they claimed—* Firstly, the 
causing yarns of wool, or hair, while distended and kept separate, to 
Ce subjected to the action of rotary beaters or burnishers, whereby 
the fibre is closed and strengthened, and the surface etfectua ly po- 
lished. Secondly, we claim the subjecting woven fubrics or piece- 
goods of cotton, linen, silk, wool, hair, or other fibre, when in an ex- 
tended state, to the action of rotary beaters or burnishers, as herein 
described, whereby the face of the woven fabric or piece-goods is 
closed and polished, and is made soft and silky to handle or touch ” 
It appeared from the plaintiffs’ evidence that svon alter the plaiutitfs 
had specified their invention, in the latter end of 1856, the defendant 
had applied to the maker of the machine, and asked him to make one 
fur him; but, meeting witha refusal, on the ground that, the inven- 
tion was patented, the defendant said that ifhe (the maker) would 
not mike him one, somebcdy else would, ‘The defendant then ap- 
plied to a machine-maker named Cliff, and before long he was found 
to have a machine in operation which the plaintiffs’ witne-ses de- 
clared to be an exact imitation of the plaintiffs’, At the close of the 
plaintiffs’ evidence, 

Mr. Hill objected that the plaintiffs’ patent was bad, because it was 
a patent for producing the result in reference to hair and wool by 
means of the same machinery as was patented by them in 1853 in 
reference to cotten and linen yarn, 

Lord Campbell said he would reserve leave to the defendant to 
move on that point. His lordship intimated that if the plaintiffs’ 
patent was good there was good evidence of an infringement. 

Mr. Hill said he wished to call evidence to show, not only that 
there bad been no infringement, but that the process patented by the 
plaintiffs wis not new, but was already well-known and in use before 
the plaintiffs took out their patent. 

The defendant was then examined, and denied that he had in- 
fringed the plaintfls’ patent. He said he bad only used his machme 
in the scouring process, and that, as he euly manufactured “ tweeds,” 
which did not require to be “ burnished ” and “ polished,” he had no 
need to use a polishing machine, He said the machine which he had 
ured was * Fulton’s” scouring machine, patented in 1823, and that he 
had paid Fulton a license of £20 to u-e his machine. He said he paid 
the £20 to Fulton, not becwuse he had been tureatened, but for * con- 
science sake.” (Laughter,) 

Long hetore the close of the case the jury said they were unani- 
mously of opinion that, if the plaintiils’ patent was good, there had 
been an infringement. 

Lord Campbell said he was of the same opinion, but wished the trial 
to proceed, 

Eventually this defence was abandoned; and 

lis Lordship. in suming up, left it tothe jury to say whether or 
not the process usea by the defendant was substantially that patented 
by the plaintits; if se, the plaintifly were entitled to a verdict. 

The jury immediately found a verdict tor the plaintitf’s, with 10-. 
damages. 


PARLIAMENTARY INTELLIGENCE. 
HOUSE OF LORDS. 
THE MONSTER GUN. 


Loxy RAVENSWORTH said, that during the late war in the Crimea a comy 
near Liverpeo) comstructed a gan of great calibre, which they had | 
ou the anderstanding that it should be used 















to the Goverument s 
the enemy at the earhest possible opportanity Before, howeyer, that could 
be done, the war happily bad come toa clo-e, and he bedeved that the gun 
still remained at Showburyness, He wished to ask the noble iord the 
Secretary tor War whether there would be any ebjeetion to employ Uhat gua 
igainet the enemy with whom the country Was Bow at war in another bei 
=; howe=-the Chinese? He bad been informed, also, that uns of large 





x 
th 
pringijle which was prohibited by patent—had been | urelased in America. 

he mantlacturers in this conptry eonsidered that those arms might just as 
well’ have been cast in this country, and he should be sad if the vobie lord 
would inform him whether the report was correct, 

Lord Pasmurs said, that a gan of great calibre had Leen presented to the 
Government, as had been stated by the noble lord, bat he was nut aware that 
any distinet pledge had been given that it should be used soon against ¢ 
enemy. It had been intended to se use it, but fortunately the return of peace 
had prevented that intent on being carried into eect. It had not, however, 
reiaained in perfect inactivity at Shoeburyness, beeamse a variety of ex; eri. 
ments hud been made witha view of testing its effects at various ranges and 
with various charges With regard to using it against the Chinese. it was 
ary anillery woud be safficient for the purpese of that 
would not be desisable to give up & veasel jor Lhe purpese 
eun to Ch.nay With regard to the other questiva, the 


e breech- a 






















a 


Warlare, 
of conve) 


ot t 





- 4 : : 
facte were, that an American gentleman had discoveled a system for loading 





guns at the breech. and that system had been referred to the select committee 
appointed to inquire inte inventions of that character, and was by them 
very favourably reported apon, and upon that report the Govermment had 
purchased the six guns referred to by the noble loid. ‘It was quite true that 
if the inventor had been in England those guns could, with his assistance 
Lave been cast in this country; but they could not be cast without his leave. 
as the invention was protected by a patent. He was not, however 
country and therefore those guns had been purchased in America, and he 
believed that they would prove of considerable service, 





HOUSE OF COMMONS. 
THE DESIGNS FOR PUBLIC OFPICES. 

In answer to questions put by Lord Elcho and Lord Mannérs, sir 15 
HALL said that although Westminster ball was a very large space it was only 
sufficient to hold all the designs sent in for public exhthition ; and on the 
very day that the exhibition o: the designs closed, the models ior the Wel 
lington monument began to arrive, and they now ocetpied a poition of th: 
bail. The 25th of this month was the last day for receiving the models, and, 
though some of those sent in by toreign competitors had aiready come in, he 
believed that a great many were still on their passage. ‘Ihe modéls were 
likely to be of a very valuable nature, and the whole of Westninster-bali 
could not be thrown open without exposing them to great damage. W ith 
regard to the question as to when it was likely the judges would come to 
their decision on the de-igus, he had every reason to Lelieve, from the cow 
munications he had with those geutiemen, that they would be able to make 
their award on or about the 25th inst. As soon as their award was given he- 
would take care to make it known tothe House. In order that the pubic 
might view the designs which had been selected by the judges he proposed to 
pace around the hali all tho-e te which premiume might be awarded. Th: 
models would be arranged upon tables in the centre of the hall, in a manne: 
well adapted for their proper inspection, 


MANCHESTER ROYAL INSTITUTION. 

THE third lecture on “The Fine Arts” was delivered by Mr. 
Ottley on Priday afternogn, the 12th inst., at the Royal Institu- 
tion, the subject beiug<he German, Flemish, and Dutch sebools.. 
The lecturer said that, in | roceeding to treat of art in Germany 
(Germany proper), Flanders, and Holland, they should begin by 
going back to the period of the Byzantine empire when Greek art 
had overspread all Europe, had established itself on the banks 
of the Danube and the Rhine, and had there taken a deeper hold 
than in Italy. In Germany, the Byzantine art was greatly 
modified by the genius of the people. Possessed of a rich and 
exuberant fancy, they infused a new element into it, and intro- 
duced a variety and brilliancy of colour which, to the Greek 
artists, was unknown. As Gothic art, it had obtained a position 
for itself, and it maintained its individuality throughout the 
greatest part of Europe for 800 years, with handily any per 

ceptible change. From the eighth to the end of the twelfth 
century, when mind, poetry, aud art were nearly a blank in Italy, 
except in the cloister, in Germany they were strong and pro- 
ductive. When Italian art experienced the revival in the 13th, 
14th, and 15th centuries, Germany presented no new develop- 
ment, a fact which rendered any attempt to compare the con- 
temporary arts of Germany and I[taly a mistake and a delusion ; 
and the lecturer commented upon some observations in a recent 
writer on art history, who appeared to wish to institute such a 
comparison, and even tu assert for Germany jrivvity in the 
advance to the excelience of the revived art,—a pretence which 
was notoriously far from the truth. For the same reas us, 
perhaps, that the art of Germany through all this period remained 
distinct from that of Rome, the efforts of individual artists were 
distinct; and, unlike the Italian, the German artists did not 
found schools, but each had a distinct peculiarity. The pro 
ductions of Van Eych, of Albert Durer, Lucas Van Leyden, 
Holbein, and Quentin Matsys, were particulary referred to vy the 
lecturer, as well as theimimortal works of Rubens and Rembrandt, 
widely differins, as they did, from each other, but still original 
and replete with tle highest Leauty and grandeur. ‘The formation 
of the modern Dutch schocl was referred to, when the esta!lish- 
ment of Protestantism in Holland opened a new field for the 
inveution and talent of the artist. He considered that Reynolds 
had underrated the merit and character of the works then pro- 
duced, which he asserted only appealed to the eye. But in the 
lecturer's opinion they appealed to a higher sense—breathed of 
the ideal ; not the same ideal as that in a Madonna, by Raphael, 
but still an ideal as intense, as engrossing, as pure—the ideal of 
home—its comforts, its cares, its joys; that home for which the 
stalwart Dutch had fought and bled during succeeding genera- 
tions, which he had furnished by bis euterpiise and industry, 
and beyond whose narrow limits his thoughts and his.ambition 
never wandered. Landscape scenery also was a subject ejually 
interesting, equally hallowed in its influences upon the mind of 
the Hollander. At the last periods of German art during the 
seventeenth and eighteenth centuries, it had languished, not so 
much for want of royal patronage, as for want of an engressing 
subject in which artist aud spectator could alike syurpathise. 
The philosophers of the rew school of poetry, at the commence- 
ment of the nineteenth century, discovered that want, and 
endeavoured to remedy it; and in consequence a muv«ment 
ensued, which brought crowds of German artists to Rome, who, 
dating the highest exceilences of art in the time of Giorto, dis- 
avowing Raphael aud Corregyio, endeavoured to establish a new 
schoel, founded upon these antique mudels, the influence of 
which has been felt even in this country. As yet, perhaps, there 
had pot been much ground for congratulation in the efforts of 
this new school, but in time there would be the germs of good 
seen in all movements where carnest endeavours and conscieutious 
purpose combined ; and these were associated jn the young and 
enthusiastic labourers who now crowded around us, treading on 
the heels of their more venerabie predecessors, startling us with 
many crude conceiis,but exciting also our admiration by evidences 
of extraordinary inveution and power. ‘lhe lecturer illustrated 
his remarks by engravings of some of the masters referred to. 
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Un Lockinc A Davy Lamp.—At the West Riding Magistratex’ 
Court, Bradford, on Thursday la-t, Francis Milnes, aged 13, employed 
asa“ hurrier,” inoneof the pits of the Bewling Iron Company, at 
‘Tong, was charged with having violated the lawful eommands «fone 
of the underviewers ot the pit, in unlocking the Davy lamp placed in 
his charge while at work. Ou Monday morumg eneot the underviewers 
supplied lighted Davy lamps to all the youths employed in the pit, 
having previously locked up the gauze and retamed the key; and as 


| he had had reason previously to suspect the defendant of unlocking 


the lamp, by some means, he was more than usually particular wu 
giving him an order not to open the lamp. Some hours after, however, 
Clegg (the underviewer) was told that Mijnes had * unlocked his 
Davy” in the pit. He searched the lad, and a key which unlocked 
the Davy lamp was found concealed beneath his neckcloth. The 


| magistrates ined him £1 and expenses, or two months’ imprisonment 


in default.— Wolverhampton Chronicle, 

SHort Time Movemest iy Rocupare.—The unsatisfactory 
state of trade in Rochdale, the centre of the tiannel district, bas in- 
cuced the manufacturers and spinners to co-operate for the purpose of 
reducing the hours daring which their machinery shall run, and dir g 
June forty hours per week will be the maximum. Replies have becn 
received from owners of 3,403 horse power Of these, 2,501 have 
agreed to the step, 116 will stop six days during the month and 816 
will not join in any movement but ot these latter udu are already 
working not more than forty hours. 
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BERTRAM & McNIVEN’S IMPROVEMENTS IN THE MANUFACTURE OF PAPER. 


PATENT DATED 8tH NovemBeER, 1856. 
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Tris invention consists of an improved arrangement of parts as 
well as in the working of what is known as the “ knotting 
machine,” or pulp strainer, by which a more effective knotting or 
pulp-straining action is secured than has hitherto been the case. The 
apparatus takes two general forms. Under one of these forms the 
sieve or pulp-straining plate is disposed so as to form the flat bottom 
of a vibrating frame, arranged to work upon a fixed centre at one end, 
whilst it is connected at its opposite end to an eccentric to give the 
frame a vertical vibratory action; or instead of setting the strainer 


or sieve frame upon a fixed centre, it may be worked from both ends, | 


either with a horizontal, or see-saw, or other movement. Under the 
other form the apparatus involves the use of a cylindrical sieve or 
strainer. Instead of being flat, the sieve is formed into a hollow 
cylinder or permeable drum, disposed so as to revolve horizontally in 
an open fixed chamber containing the pulpy mass to be strained. 


Fig. 1 is an end elevation (partly in section) and Fig 2a plan of a | 


“knotting machine,” or pulp strainer, arranged according to the first 
modification referred to. An oblong rectangular frame or case A, 
made either of iron, wood, or other suitable material, forms a chest 
or vat in which the strained pulp is received, The interior of the 
frame A is formed into two chambers, one of which B is parallel with 
the sides of the frame the other chamber C is formed by the hori- 
zontal plate D, which extends from the plate which encloses the 
chamber B to the opposite side of the machine. In this last chamber 
C the sieve or strainer through which the pulp passes is fitted; it 
consists of a brass frame E, in the lower part of which the sieve F is 
fitted. The frame or strainer EF extends nearly the whole length of 
the chamber C; each of its upper corners has a projecting horn or eve, 
by means of which it is attached to the horizontal longitudinal side 
rods G. The ends of the side rods G are connected by means of the 


vertical rods H to the cross heads I, and these cross heads are attached | 


by means of the rod J to the eccentrics K. The eccentrics K are fast 
on the horizontal shaft L, which passes in a longitudinal direction 
beneath the chamber C, and to this shaft a rotary motion is given 
from a suitable prime mover, either by means of a belt pulley arrange- 
ment or bevel gearing. In order to prevent the weight of the strainer 
E, and the pulp contained within it when in action, from being 
thrown upon the eccentrics K at each end of the machine, a curved 
steel spring M is attached by means of screws and nuts to a bracket 
N, which projects from the ends of the frame A. The lower ends of 
the rods H, which pass through the cross heads I, rest upon the outer 
ends of the curved springs M, the tensional pressure of which against 
the rods or cross heads is regulated by means of the screws and nuts 
which attach the spring to the brackets N. The effect of attaching 
the strainer to the cross heads will be, that a vertical shaking move- 
ment or a rising and falling action will be communicated to the 
strainer when the eccentrics are put in motion by means of the shaft 
L. The pulp to be strained is forced through the meshes of the sieve 

by means of atmospheric pressure produced in the following 
manner:—To the underside of the frame E of the sieve or strainer 
is attached one edge of a piece or pieces of vulcanised caoutchouc or 
other suitable flexible material. This belt or piece of caoutchoue O 


is carried round the frame E, and fastened thereto in an air-tight | 


manner by means of strips of copper, fastened to the frame by screws 
or rivets. The lower edge of the belt of caoutchouc is fastened to the 
horizontal plate D, which forms the bottom of the chamber C, and 
in which the strainer is fitted. The edge of the caoutchouc is firmly 
secured by means of clamps of wood or metal; these clamps P are 
fastened to the plate D by bolts and nuts. The belt of caoutchouc 
thus encloses the space below the strainer, so that when the strainer 


is filled with pulp in a semi-fluid state it forms an air-tight or nearly | 


air-tight chamber. When a vertical vibratory motion is given tothe 
strainer, the finer portions of the pulp are forced through the slits or 
openings in the sieve or strainer by the pressure of the atmosphere on 
the surface of the semi-fluid pulp when the strainer is lifted, this 
action causing a partial vacuum below the strainer. 


deposited upon the surface of the sieve or strainer through which 
the finer particles of the pulp pass, but the downward motion of the 
strainer causes the air contained within the chamber to be forced 
through the slits or openings in the sieve, and the film of the pulp is 
thereby removed. Thus, by the alternate elevation and depression 
of the strainer, the pulp is rapidly and effectively passed through 
the interstices of the sieve. The chamber or space below the strainer 
is fitted with one or more pipes or ducts, by means of which the 
cleansed pulp is conveyed into the chamber B of the vat. The 
entrance to each of these pipes or ducts is governed by a horizontal 
slide valve, which is actuated by a spindle passing through the sides 
of the vat, and furnished with a handle, by means of which the 
workman opens or shuts the valve as required. One of these pipes or 
ducts Q is shown in the sectional part of Fig. 1. The pipe is carried 
downwards and into the lower part of the chamber B ; the horizontal 
slide valve Ris shown closing the upper end of the pipe or duct Q. 
The pulp flows down the pipe Q and into the chamber B, in which 
is fitted an agitator or “ hog” S, to which a rotary motion is given, 
in order to keep the pulp in an uniform state of suspension in the 
water. From the chamber B the pulp flows over the * breast” T of 
the vat towards the wire cloth of the machine, by means of which it 
is converted into paper. Instead of thus working the strainer, the 
action may be given from one side only, whilst the strainer frame 
is supported on fixed centres on the other. 


The upward | 
motion of the strainer will obviously cause a layer of the pulp to be | 





| referred to is shown in Figs. 3 and 4, Fig. 3 being a vertical 
| section, and Fig. 4 a plan of a pulp strainer on the rotary prin- 
ciple. In this arrangement the sieve or strainer is formed into a 
hollow cylindrical or polygonal drum. The exterior of this drum is 
covered with sieve plates of the ordinary kind, so that the entire 
periphery of the drum is permeable for the finer particles of the pulp 
to pass through into its interior. The vat U may be made of wood, 
cast iron, or other suitable material; it consists of a deep chamber V, 
in which the strainer W is fitted. In the illustration the strainer is 
shown ofa square form in its cross section; the corner bars X, form- 
ing the frame of the drum, are attached to and supported by the 
| metal crosses Y, fitted on the tubular spindle Z. The hollow spindles 
or gudgeons Z pass through the ends of the vat U, and are fitted with 
| Stuffing boxes and plugs, by means of which the drum or strainer may 
| be connected with the pipes @ and }, and the junctions kept air and 
steam tight. The periphery of the drum alone is made of sieve plates 
e; the ends of the drum are made solid. The pipe a, which communi- 
| cates at one end with the interior of the drum or strainer through its 


strainer. The other pipe é is carried upwards, and communicates by 


| air pump, by means of which the interior of the strainer is exhausted 
| of air. The piped is fitted with valves for discharging the pulp into 
the reservoir or vat e, whence it flows through the pipe g to the cham- 
ber A, and over the “breast” to the machine. The unstrained pulp 
| is placed in the vat U, and a rotary motion is given to the strainer by 
means of a belt pulley arrangement, or other means of communicat- 
ing motion toit. The air pump is then put in motion, and the air 
drawn off from the interior of the strainer; this has the effect of caus- 
ing the pulp to be forced through the interstices of the strainer by 
atmospheric pressure on its exterior. Instead of obtaining this par- 
| tial exhaustion of the interior of the strainer in this way, it may be 
| produced by means of a fan or exhauster fitted to the pipe communi- 
| cating with one end of the strainer. The exhaustion of the strainer 
may also be effected by means of bellows. Instead of arranging the 
strainer in a horizontal position, as shown, it may be fitted either in 
a perpendicular or angular direction, and be made either stationary or 
moveable, as may be most convenient. The motion communicated to 
the strainer described is a rotary one, but in some cases it may be 
preferable to give the strainer a partially rotary or an oscillating 
movement, which may be effected by eccentrics titted to the hollow 
spindles or gudgeons of the strainer. The effect of partially exhaust- 
ing the air from the interior of the strainer may be increased by in- 
troducing steam or air under pressure through the pipe a, which will 
cause the pulp to be driven through the pipe 6 with increased velocity, 
and thereby facilitate the operation of cleansing the pulp. 


W. ROUTLEDGE’S PATENT FOR PREVENTING 
BOILER EXPLOSIONS. 
By this invention it is proposed to prevent the possibility of a boiler of 
any kind, or however set, being destroyed by insufficiency of water. 
| The use of fusible plugs for preventing boiler explosions is not by any 
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means new, there being several plans already adopted, in which plugs 
, of some kind are employed; but in all cases where fusible plugs have 
been hitherto used they have been fitted upon or very near to the 
surface of the furnace flues or in the bottoms of boilers, so that in the 


The other modification | event of these boilers not being set horizontally the ends of the flues or 


bottoms of the boilers would be uncovered before the plugs would be 
fused. The present patent entirely obviates this danger, as the flues 
are fitted into the upper part of an open pire leading from the flue or 
bottom of the boiler into the side flue. This pipe is placed only six 
or eight inches below the ordinary level of the water, so that as soon 
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hollow shaft or gudgeon, serves to convey steam or air into the | 


means of a double branch pipe d with a vat or reservoir e, and with an | 





See 









‘ as the level of the water has sank thus far, the plugs get heated from 
| the flame passing through the pipe and are very shortly fused, giving 
immediate notice of the shortness of water. In experiments tried 
with this apparatus it has been found that in less than one minute 
after the water was let off, so as to have the pipe in the boiler just 
bare, the plugs melted away, and the steam escaped through the holes, 
the pressure of steam in the boiler at the moment being forty pounds, 
which in about five minutes was reduced to twenty-five pounds. The 
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| 
e 
| apparatus is capable of being refitted with plugs, and the boiler set to 
work again in two or three hours from the time any set of plugs is 
destroyed. The illustrations show three kinds of boilers to which the 
apparatus may be applied :—Fig. 1, a boiler fired underneath, and 
having a return flue; Fig. 2, a plain cylindrical boiler also tixed 
below ; Fig. 3, the more ordinary form of boiler, with furnace placed 
inside the central flue; and Fig. 4 an enlarged view of the pipe, which 
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may be of cast-iron or other metal. The pipe is usually made about 
four inches in diameter, and in order to avoid the chance of any 
deposit taking place on its upper surface and thus covering the plugs, 
} a mud collector or tray is place over it to prevent any deposit taking 
| place in it, and protecting the pipe. The pipes are always placed a 
| little before the furnace bridges, and are thus open to the hottest part 
of the flame. In the boilers we have seen fitted with this apparatus a 
strong current of flame could be seen passing out of the pipe into the 
side flue, thus leaving no doubt about the sufficiency of heat to melt 
the plugs when not covered with water. ‘The pipes contain several 
rows of plugs which in rapid succession are melted upon the level 
of the water falling, and which sound much like pistol shots in being 
blown out by the force of the steam, which, of course, immediately 
| escapes through the holes and extinguishes the fire, 


—_ 
| Sanrrary Movemenr.—We are glad in having to report that our 
| sanitary committee and their energetic inspector are faithfully dis- 
charging their onerous duties, in making many and great improve- 
| ments both in the town and at the quay; and, from'the progress al- 
| ready achieved, we may reasonably anticipate that, in as short a 
time as is consistent with their multifarious labours, &c., no town in 
the kingdom will be more cleanly and healthy than ours. There is, 
| however, one thing not coming under the jurisdiction of this com- 
| mittee, which requires something more than merely looking at to- 
| wards rendering our little town and its pleasant walks all that can 
| be desired of it, namely, an improvement in the footpaths generally. 
These, with one or two exceptions, are and have been, tor a long 
time past, in a very objectionable state; the footpath between Brid- 
| lington and the quay, in particular, upon which hundreds of people 
travel daily. Everybody says it ought to be flagged, and, if so done, 
by a little in each year, might be completed in three years, and 
would eventually be a great saving to the parishioners; while the 
advantages attending it are so obvious as to need no comment. The 
subject only requires setting about, by a public meeting of the rate- 
payers being called, to receive their sanction, for the desired object to 
be accomplished, —Hull Advertiser. 
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TRIAL WORKS AT PARIS FOR THE APPLICATION O! 
TOWN MANURES, 

At the last monthly mee'ing there was a special attend»nce a 

the Royal ‘cultural Socie'y’s house to hear real by Mr 

Edwin Ch: C3., a translation of a report, made by com 


Mi-sioners thiol works, tu determine the 
com 





rick. 


Paris, on seme 


in 
applicability of liquified town manure to varions species 


mercial and other plants—Raym nd Barker, lsq., in a chai 

Amongst those present were the Earl of Exsex; the Hon. H. 1 

French, vice-pre-ident and delezate of the United Stat es a 
cultural Society ; M. de Trebonnais, professor of agriculture in 
France; the Mayor of Salisbury ; Mr. Fisher Hobbs ; and several 
eminent foreigh as well as English agriculturists. 

Mr. Chadwitk—In accordance with my promise to the council, 
I now submit to the meeting the translation of a report, made 
by eminent commissioners in Paris, on trial works to test the 
applicability of liquified town manure to agricultural produc- 
tion; and in doimg so I need not enlarge on the importance of 
the question involved, whether the whole of the excreta of the 
metropolis and of mi'lions of our town populations shall be re- 
tained to decompose, and evaporate and waste within honses or 
beneath the sites of towns, polluting the air at the expense o 
many thonsands of lives, and, I will add, at the expe nse 
millions of money, the cost of excessive and preventable sickness, 
premature disability, lost labour, and excessive mortality; or 
whether vast masses of fertilising matter now to be removed 
from beneath dwellinzs by means of improved drainage work: 
shall be thrown into the Thames and other rivers, there to be 
worse than wasted. I beg leave, however, to preface the reading 
of the report with some explanatory personal statements as to 
ts antecedents, in order to justify myse!f acainst any impress on 
of an unauthorised intrusion and in justification of representa- 
tions which [ felt it due to make at Paris. 

Being one of the international jury at the great exposition 
there, charged with the class of subjects in relation to Hygiene, 
an being also named as one of a special committee of the 
Society of Arts to examine and report on the new works recently 
constructed there, and to point out which of them mizht be 
récommented as ay. plicable to London, without underveluin + the 
new architectural and decora ive arts, I thoueht I shot ld best be 
enabled to meet the inquiries of my colleagues i 
in Hygiene, and best aid the societv’s mission, 
the works beneath the new surface structures, by lo 
condition of the poover distiicts, and at the 
fessedly for the sanitary rélief of the popul With 
enzineer in chief, with whom I was put in communication, 1 de 















the 





scended inte and exam'ned the litest and the Jargest new sewer, 
the Sewer Sebastepol, ond [ saw there construc’ ions such as 
miny of these ree ntly executed in London, thouch not quit 

60 un-kilfully—such is the great Victoriastrect sewer, works of 
certain enormous cost, and probable go ‘wit to the eon 
structers, birt, [ consideret, «f no eqn t henefit to the 


popula ion of the houses ly whieh they passed—and this was a 
mater of ae'nal exper'ence—works even of prebable injors 


of 


from the ineresse of foul gaseous evaporations, and very 
certain grievous additions to the local taxvion. Within the 
metropolis generally the air of the houses waa feotid, the 


and the waste by 


ic 


population being oppressed by the pres 
decomposition and evaporation of the materivds of the 


















production, the immediate and constent remeval and 
application of which would to the atjecent and the 
fertiity of which it is susceptible and in neel; an! the exten 
of the need of agricu’ture there mov be julgel of by tl c 
rep red on ecaminceions and verifiel by ee uris at 
with all the alvantas ves of il and elim: ae the eld of wheat 
in the department of the Sei an | indeed throu eee t France, 
does not average more than tl inte n bus Ral san acre, that BS tw 
giv, about one-half of that old ordinary yield which my frie 
Mr. Mec “hi, aul others, sre denouncing, and | rops of filte. 
bushels wn acre and more, ave proving to be arrieve, aud dis. 
eveditable to our agri ultare in England, Now, as to the means 
of relieving the population from tue oppression of the n u 
evaporation fio wasting manure pervading their habitat 


which, in its effect, is far more dire than any po 
to which they can be subjected. Tn my report of 
general sanitary condition of the population © of Great 


184 








held forth that what—addressing agricu! sts——T must 
accumulation and waste of manure withi n vbitations m 
prevented, - that for the constructions which accumulate it 
césspools, house drains of denosit, and sewers of deposit, which 
are only extended cesspools,—self-eleansing soil } watu 
and tubular drains might be substituted ¢ rl rate of 
expense than farmers even could feteh t npty the 
cesspools, and at an exnense Jess than that of annua'ly cleansin: 
the cesspool and the sewers of deposit, and of removin; borg 


means the residue of that manure,—two-thi of t 

according to chemictl evidence, is 
now wasted by its retention Curing the vear amidst habitatio 
Tn large blocks of buildings, old as well »s new, t at promise 
has been realised, and it is now in the course of realisation in 
nearly one hundred of our provineial towns, at a rate indicated 
by the manufacture of tubular branch sewers and house a: 
of which 50 miles a week are made at Lambeth,—each mile serv- 
ing, as far as I can estimate, for between one and two thousand 
of population. Ona view of the condition and construe’ion at 


hy any 
fertiiising matter of which, 
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ins, 











Paris, I encertained an equally strone conviction that the enor- 
mous waste of manure—smelt within the city—micht be pre 
tented, and is complete and immediate remeval and te relief 
of the population effected by the like self-acting eonstractions, 
at less then t e annual charce of cl ansing the ¢ Is and 
removing the wasted residue which, 1 was told on offic uthe- 
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rity, was 4,000,000 franes per annum; or 3 
of she population, Undoubtedly, the work ofthe immedi 
val of tne manure in the state best fitted for its immediate ay 
cation is generally accomplished by our new works for a less ex- 
pense than that. It will bein the recollection of those present on 
the oceasion of our deputation, that after the answer to ow 
address had heen given, his Majesty did me the honour to ask m 
my oy inion of the new works in progress in Paris. deemed it my 
duty to declare to him frankly, but respect‘ul'y, the faets as | 
found them; that, whilst all was fair a all was foul beneath. 
I said this because, whilst from 60 to 70 per cent of the houses 

in London have within them these poison pits, the cesspool, it 
Paris the cess;wol system is universal, and maintained within | 
private premises, anc ‘dund avated conditions within | 
the preeinets of new and fine outsi chitectural constructions 

I submitted, as worthy his Majesty's notice, what has beer 

done iv the model dwellings in London, where e] 
been almost entirely banished—as they have, inde 
the common lodging-houses and dwellings of old const: uetion,— 
and the death-rates kept down steadily at thirteen ina thousand ; 

the average death-rate in all London being about twent y-three 
in a thousand, whilst in all Paris, with the advantages of a | 
superior position and climate, the death-rates are twenty-eight 

and thirty in a thousand ; the excess in Paris being duc, as Lcon- 

sider, chiefly, to the greater predominance of the cesspool and { 
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nw sanitary con litions, offensively perceptible to the senses 
ven ia the houses of the highest clas. and which at certain 
the year make some quarters of Paris positively 
able to those who em get away. On these facts I fel 


ervins, as I dill most sincerely and respectfully, 


easons of 
iwinhabi 


varvanted in obs 





iat it had been said that Augustus found Rome of brick and 
‘fr it of marble, but that his Majesty, the Emperor of th 
‘veneh, would do far more for his people, if, finding Pari- 


‘inkinz, he left it sveet, This I stated mizht be accomplished 
vith the less difficulty, from the narrow area on which the 
iopulation was massed, the houses being what I termed perpen- 
licular streets. Paris, too, is most favourably situated for the 
immediate application of sewer or liquified manure to agricul- 
tural production. I submitted to his notice, as deserving of 
special attention, the works in progress for the abolition of cess. 
pools in the greater number of those of the English towns which 
are under the Public Health Act; and one town in particular, 
where the question of the prevention of the pollution of rivers, 
ind the application of sewage to agricultural production, the 
sanitary question, and the inoffensive utilisation of the manure 








vould, on disinterested, unprejudiced, and cowpetent examina- 
ion, be found to be practically resolved in a manner, peculiarls 


inplica le to the climate and much of the soil of France. His 
jesty received these and other representations to the like 
‘t with that attention which he is so well known to give t 
wes of valuable promise for the improvement of the 
mass of the population. I disclaimed any eredit for 
own partial recommendations of that system, of whic 
Lyon Playfair (who was intimately conversant wich 
the society's meeting, where the subject 
was last discussed, declared me to be the author ;—ail I 
asked was, for the impartial examination of the works al- 
ready in operation, by his Majesty’s own competent officers 
I, at the same time, submitted to his Majesty that the new 
mode of liquified manure culture was peculiarly suited to the 
sinall farms of France, and stated for examitiation instances of a 
doublé and threefold production obtained on smelt farms in 
Englond of only twenty-five acres or ten heciares in exert At 
a subsequent speci«l audience, I present edto him Mr. G. H. 
Walker, the owner of the lands irrigated with the sewage of 
by, that lis Majesty mizht put bis own questions on ‘he im- 
vations conducted there, as be did most closely, 
surp ised by the assurance of 
in which the 
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the new and comparatively 
sewage was now discharged from the new tubular sewers and 
drains from the houses of that towo, where all cesspools are 


the d, and the entire inoffensiveness of the application of the 
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matter to the lands in the immediate vicinity of 
The Prefect of the Seine was present at the audience, 
when he showed ih r the examination of the new Enelish works, 
which I ree ommended, had not been neglected; and it appeared 
that althouch those works were oniy in partial operation at the 
time the examinations were made,the reports were hizhly fa- 
vourable, I foun, indeed, that the forms in operation in Eng- 
land, under the system of li -d manure cuitivation which | 
have promoted, had been uined by mus, Leonee de Ja 
Vv 18, by Professor Moll, d by others, and that the 
principle of culture, as wv as the practice, had then 
emphatie confirmation and recommenda ion for adoption, as 
well as that of Count Gasparin, the neat scientific acriculturist 
nerhi ps in Europe. Under these cireumstances I recommended 
he adoption of trial neor Pars itself, that French a: ri- 
eulturists might form their own opinions on vis. ble experience, 
md this messure was approved. The prefect, however, ot 
jected, owing to the practical difficulty of obtaining land for any 
» xte nt of trial in the immediate vicinity of Paris. Having paced 
some of the ram =, the earthworks of which comprehend, as I 
cuesse - more than a thousand acres, I pointed them out as 
iwing eligible for the purpose or as better than none; and, such 
us they were, I vent sed 1 to promise that, on the principle of 
culture T pro; sal the miitk of at least one additional cow per 
eve wight be obtained fur the use of Paris. Cn the motion of 
M, 1 as, the eminent ecbemist., and member of the 7 itute, a 
sum of money for the trial works was voted by the Mu nicipal 
Council, and the direction of the trials was cu ided to Professor 
Moll, the director of the Conservat oire des Arts et Metiers, at 
Paris, bimself a practical ist, and the writer of an ele- 
tary treatise, which in Belginm as well as in 
wee, and to M, Mille, Envineer-in-Chief of the Ponts et 
Chaussées. It is the first report of these commissioners whicl 
I now submit, and I do se believing it to be of pecu iar inte: est 
on account of the application of town manures to a wide range of 
eulture, including many plants, to which, so fur as T am aware, 
ts appleation has not before been made or observed. I must, 
however, premise farther, that the manure applied in the 
ield works at Paris, though comprising the matters chicfly 
dischar wers, Was not in the condition which I have | 
eontenn as sewer mannre, it being old, and, there- | 
fore, decomposed manure, taken from the cess pools where 
it had heen retained for weeks and nonths, and often 


heyond a year, during which time it has undergone a greater 
or less extent of decomposition,—the products of which have 
anc q streets, to the polluti ion of the air brea hed 
hy the inhabitants, and to the loss of fertilising matter. Now 
we have ascert: ined | one important fact, that the injurions and 
stage of decomposition only begins, however, in about 
but in the towns drained on the new system of self- 
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four days, 


| wis 6,000 cubic metres, equal to 7,845 enbie 





niar house drains and tubular sewers—when they 
laid and adjusted to the flow—there is no deposit 
everything is reeeived in cold water, which arrests decomposition. 
and is immediately received in water fiom beneath the sites ; 
of honses in an entirely new condition before dceomposition can 
mmence. Under ordinary circumstances, at Rnghy for 
xomple, where the sewer manure is applied to one part or th 
other of the lind during three humdred days i: the year, it is | 
remnoved from beneath th e site of the town within an honr, and | 
within another hour it is in the soil, and is there, not merely in 
ical sus) er ben in chemical con:bination; in which 
condition it is re wined throvgh the winter rains, and snows, 
and frosts, until it is taken ont by the action of vegetation. 
The report then read stated that, on the motion of M. Dumas 
(the celebrated chemist ard member of thé institute), a sum of 
money was voted by the municipality for the execution of trial 
works for the application of liquified town thanure to the culti 
ious species of plants. The manure was taken from 
“a general receptacle of the contents of cessy ouls | 
brought by carts, and from that receytucle the greater part is 
ivered to an establishment in the forest of Bondy, where it 
is chiefly desi cated, and made into “ poudrette,” for sale in the 
<olid form as manure, One set of the new trial works described 
in the re port cot sisted in the distribution of liquified manure | 
to thirty-six of the adjacent furmers, to whom water-earts were | 
lent for ita application to their land, or their crops, in the 
Klemish method, Another portion of the trial works consisted 
in the distribution of the sewer or cesspool manure by means of 
subterranean pipes and the jet, in the new English method in 
use for sewage at Rugby, at Watford, and at Rusholme, near 
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Manchester, and at Mr Mio'i’s wilt varions ore A third 
set of trials consisted in a systematic application of the sewer 
manure to the chief species of commercial plants, in spaces of 
ground in which one equal portion of each species was irrigated and 
me was left for comparison, undressed. In respect to the trials 
by the farmers, the reporters state that the quantity distributed 
yards, English. 

The results on the chief species of culture by the faimers 
appears from the tables to have been all in various rates of 
inerease over the culture in the old form by stable manure ; 
thus wheat, lowest 25 per cent. increase, highest 8383—average 
increase 80; oats, lowest 20, highest 25—average 22; barley, 
tried only in one farm, 33 per cent. of inerec Be; turnips, lowest 
25 per cent , highest 50—average 44; potatoes, 10, highest 50— 
average 24 ; " beet: -root, lowest 16, highest 50—average 26. 

The produce on the earthwork of the fortifications was, in the 
ordinary cultivation at the rate of 800 kilos., or two tons 15 ewt. 
3 1b. of hay per hectare; watered with 100 cubic metres or 
loads of liquified manure, it was 4,950, or about 4 tons 17 ewt. 
L qr. 21 lb. ; with 100 loads cubic metres, it was 7,100, about 7 
tons; with 250 cubic metres, 8.960, 8 tons 16 ewt. 1 qr. 15 Ib. ; 
with 350, it was 11,200, or 11 tons 2 ewt 1 qr. 22 Ib.; with 400, 
it was 12,500, or 12 tons 6 ewt. § Ib.; with 500, was 12.800, or 
i5 tons 11 ewt. ; or, in the highest result, the produce stands at 
12,800 kilos , or 12 tons 11 ewt. per hectare, that is, ata little over 
5 tons per statute acre. 

The commissioners state, in conclusion :—* Our different ex- 
periments have had but one and the same object, viz. to in- 
teoduce in the neighbourhood amongst the farmers the use of 
the valuable town manure, which is as rich as farm fianure, 
and yet has been hitherto neglected owing to the préjudices 
against it 

“ With the viéw to this, we have éngaged a certain ntttiber of 
farmers to try, aecording to the Klemish method (that is, of the 
distribution of sewer manure by the watéf carts) somé éxperi- 
ménts; wh'ch wé made as easy and inex; ensi¥é as postible. We 
have changed the meagre grass of the fortifieations into rich 
hethage. We have applied thix manure to almost all the plants 
of commerce, and to market culture. We have applied it on the 
new Enelish method, which is admirab'y adapted to the dis- 
tribution of town manure, ye only because it is specially for 
liquid manure, but also, and above all, because it deprives the 
distribution of all that is repulsive and embarrassing. Moreover, 
we have demonstrated, even to the most incredulous, that the 
foder obtained from this manure did not partake of the flavour 
or smell of the dressing, and that the milk, &c., was of excellent 
quality. 

“ Has the expenditure so liberally granted by the city given any 
adequate return ? 

* In an economical point of view our experiments have been of 
little va'ue. Jt is not in making additions of material to the 
material culture in trying new n ethods « f application in making 
such experiments that one can realise the advanteges or estab ish 
the price of the returns, M reower, the comparetive results 
at er » depot have been singularly d istur! ed by two circ: mstances, 

, the smallness of the syrares of groun' allotted to the ex- 
sallantae and the ammoniaca! atmospbere in the midst of which 
the plants lived. A space of ground four metres square was not 
sufliciently large to prevent a portion of the dressing from going 
upon the square that was not intended to be subjected to the 
manure. At the same t’'me those p!unts whose aerial res} iration 
_ much developed, might derive good from the vapours brought 

by the wind from the adjacent receptacles, which might render 
the dress'ng almost useless. A true comparison, however, such 
as will give exact differential returns, and also the positive 
price of the returns—the example, in fact, which alone will attract 
numerons foli!owers, can only be found in the real business-hke 
carrying on of a farm. This opinion is not ours only, it is the 
opinion of those practical men who have taken a deep interest 
in our experiments. Nevertheless, essential fects and useful 
suggestions have been derived from these trial works. We have 
shown that the m»nure would be used immediately if it conld be 
eonveyed conveniently by conduits, boat-, or waggons to where 
it was required, and the mode of using it were explained. We 
have resolved also several essential points on the subject as to 
the time, the amount of manure, and the proportion of water 
required in the irrigation. We have shown #]so a not less important 
question to what crop the sewer manure is most applicable. Wé6 
have for the first time established in France a specimen of the 
new method of liquid manuring by subt rranean pipes. We 
have demonstrated, thanks to this metked, and to the manure of 
sewers, that 300 hectares of the meagre grass of the for- 
tifications can be transformed into a rich herbage, capable of 
nourishing 1,000 milk cows. We have proved that thé 
process of vegetation changes so completely this manure, that 
no odour or flavour from it is imparted to the plants. If our 
experiments have yet left it douLtful if this manure is adapted 
tu the cereals, to the farinaceous plants, and to some of thé 
commercial plants, we have.put beyond doubt its efficacy when 
ap; lied to green crops. ‘This has been remarkably the case with 
the Italian rye-grasa, the crops of which haveexceeded any other 
grown even in the most favourable circumstances, 28,000 kilos. 
of dry bay per hectare.” 

New fodder is what France is most deficient in. Climate 
and the system of culture are equally ag-ivst the extension of 
its production. To create around each of our large towns, by 
the well-understood use of the sewer manure, a belt of fodder, 





| supplying the town and the adjoining neigh! ourhoods, and be- 


coming itseif an abundant source of animal produce, is a certain 
means of quickly increasing the general production of the 
conntry, and to place it on a level with the demands of con- 
sumption. 

Mr. Chadwick—It may appear to be exorbitant to accept only 
the most favourable results, aud to reject those which are least 
so; but, in respect to the cereals, the favourable results ol tained 
by the farmers near Faris are confirmed by the three years’ 
increasing crops obtained at Rugby, by the app*ication of sewer- 
age alone; last year it was stated to ne by Mr. Walker to 
have been at the rate of fifty bushels per acre. In France, 
according to Count Gasparin, extraordinm y yields of wheat have 
been obtained by the method of irrigation. At Mr. Mechi’s and 
the new liquified farms in Erg’and the yield has been almost 
invariably one quarter heavier than that obtained by the highest 
of the ordinary culture. In res; ect to the increased production 
obtained upon these trial works at Faris, which is very wtisfactory 
as far as they go, it is to be observed that it is an increase upon a 
production wuch below that which is deemed a very ordinary 
production in Fngland. In tLe new cultivation, here, for example, 
sixty to eighty tons of grass per acre, or 1€0 to 2C0 tons the 
heetare bas been obtained; ond Mr. Dickenson estimates his 


| yield of lialian rye-graes at from cighty to 100 tons the acre, that 


is to say, £00 to 260 tone the hectare; whereas, as we bave seen, 
about eighty five tons the hectare is by them dc emed a maximum, 
yield. 1 venture respectfully to submit that, with their chu.ate 
they may manure much higher, and that they will obtain a far 
superior return, ‘The experience of the farmers near Faris and 
of farmers in Engiand, as to the applicability of liquified town 
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manures to the cereals and some of the crops referred to, is 
indee? enfirmed by other experience with'n France itself. Thus 
Monsieur Paulet,a writer who has paid great attention to the 
subject, states :— 

“To Dauphine they spread the tewn manure upon the wheat 
and ryo in winter, when the ground is still a little hardened by 
the frost. In spring they apply it p incipally to barley, a short 
time before sowing the seed, and they prefer a rainy day to spread 
it; it is the same for flax and pota’oes.” He adds,‘ If any one 
has doubts of the astonishing effects produced by the use of 
town manure, it will be sufficient to dissipate them to traverse 
the commune of Bron, as also a part of the canton of Mageux 
(Isere). The soil of this district is a thick sand and gravel, and in its 
natural state is, at the most, suited to the growth of rye and 
saintuin. Formerly a large portion of the land was always in 
fallow ; the crops exposed to all the vicissitudes of the seasons 
in this ungrateful soil scarcely returned the outlay expended 
upon them. Now, by the use of the town manure, the land has 
completely changed its character : each year it bears heavy crops 
of corn, flax, barley, and potatoes. Instead of the miserable 
sainfuin which they used to cut fifty years ago, they now, every- 
where in these districts, mow two crops of trefoil, and, when the 
sesson has not been unfavourable, an aftermath; in short, the 
cultivation of the country bas undergone a complete revo- 
lution. Since the use of the town manure, the rotation of 
crops is improved, fallows have disappeared, the soil, well worked 
and abuudantly manured, suffices, without difficulty, for the 
various produce which they get from it; wealth has replaced 
poverty. It is an example fitted to excite the zeal of agricul- 
turists in all countries where they neglect the use of manures. 
The direct method of using manure from dwelling-houses is also 
excellent; it is far preferable to that method which begins by 
converting these matters into poudrette a method which ought 
to be utterly condemned. Let us hope that the more enlightened 
agriculturists will employ these town manures, as being even more 
rich in nutritive elements and abounding in salts” 1 will only 
add that the conclusions of the commissioners in favour of the 


direct application of manures are given in corsideration of the | 


conference in a theatre of chemical works, patented processes, 
solilifications and disinfectants, all of which have undoubtedly 
failed there; and I could not find that the chief manufacture— 
that of poudrette, a solidified manure, after the evaporation and 
loss of two-thirds of the fertilising matter, was spoken of cther- 
wise than as by M. Paulet. Nor. although many of these 
processes have been re-invented or re-patented in England, at 
several towns where works on that principle have been tried, I 
am informed that they have been given up—and I have not heard 
of one instance of success; and I beg to ask of our secretary, Mr. 
Hudson, whether the records of the society present one authen- 
ticated instance of successful application? [Mr. Hudson—* I 


have not been informed of any.”] Rude as the first applications of 


sewer manure may have been, they have certainiy been successful 
in production I said some time ago, that it might be applied 
at considerable distances, at the rate of 2d. per ton. The Earl 
of Essex informs me that he applies it at a short distance, abouta 
mile, for 1d. perten These first trial works at Parisare deemed 
there to be highly important as indications, and I am informed 
that other works on a large practical scale, such as the com- 
missioners recommend, are resolved upon, and it is understood 
that some in the Landes adverted to in a speech of the Emperor 
to the Legislative Assembly, are intended to be cultivated on the 
new principle with liquified manure, The sanitary results, though 
the application was of decomposing manure, and ina poor and 
one of the least absorbent svils, appears to have been satisfactory. 
On this point I will venture tv repeat some further elucidations, 


because it is industriously assumed as an undoubted fact that all , 


such applications must be unavoidab!y and necessarily offensive : 
and so it would be if, as is commonly assumed, all applications 
of sewerage in the method of submersion iu use near Edinburgh 
—the water meadow, tliat is to say a sewer marsh, and that too 
of decomposing manure, which I was one of the foremost to 
coudemn. But those who raise this objection should make 
themselves better acquainted with the properties of soils, and 
be aware the common earths are up to certain points the most 
powerful of disinfectants. Let the common kitchen practice be 
regarded, that when the cook has an “ oniony knife,” from which 
the smell caunot be god rid by any extent of rubbing, immersion 
in garden mould is found to be effectual; and sv with restora- 
tion of over-kept game and tainted meat, by surrounding it 
with fresh soil. During the cholera, at Neweastle and other 
places, when we got the people to put two or three inches of 
fresh earth over the foul places surrounding their habitations, 
they felt themselves at once in a purified atmosphere, which was 
new tothem. All those who have been accustomed to pass over 
our parks when they receive their top-dressings, will have been 
annoyed by the stinks from them, which dast for many days, 
during which time the most valuable manure is wasted in the 
pollution of the common air. If, however, that same manure 
were put into solution in a sufficient quantity of water, aud 


applied by the water-cart or the jet, the nuisance is so far re- | 


duced as to be inconsiderable, even from the few minutes, ap- 
plication; the manure is received, not in mechanical suspension, 
as supposed by Baron Liebig, and to be washed out by every 
shower of rain, but in immediate chemical combination, as 
proved by the repeated demonstrations of Professor Way, there 
to be retained through the winter’s storms and frosts and snows 
until taken out by vegetation. Instead of creating a nuisance, 


| per acre, what was that to the 





it is the way to prevent the nuisance common to ordinary culture. | 


But when the tubular house drainage and sewerage is so arranged, 
as it is in many town districts, drained on the new principle, 
when it is removed immediate, and before any incipient decom- 
position can have made any progress, that is to say, inoffensively, 
and when it is at once applied to the land, then entirely new 


conditions, sanitary as well as agricultural, and in advance | 


even of the satisfactory results recited as obtained in Paris 
are achieved. At Rugby, asI have stated, and now I am 
glad to say at Watford, the town excreta is in the land within 
tavo hours of its production, and it is demonstrab!e from our ex- 
perience, that the whole of the matter kept wasting under the 
houses of Paris for a year might be upon distant lands within 
half a day, and all that is now thrown into the Thames in London 
could be deporite] on the soil within a-day, that is to say, three 
days before the ordinary period of commencement of full de- 
com position. 
by the prevention of waste, and by its direct application, the 
whole of the later experience shows that the absorbent powers of 
Jand are far greater than bas heretofore beeu calculated even by 
well-informed horticulturi-ts. At Rugby, the undecomposed 
sewage of 1,000 houses is applied in round numbers to nearly 
500 acres ; but pumping every day, except Sunday, it affords only 
three or four dressivgs in the year to the whole of the land, whiist 
on the liquified manure farms, e ght or ten dressings are applied, 
and by supplying water to the plautat the same time, horticultural 
experience shows that the number of dressings will be consider- 
abiy augmented. Mr. Walker,the owner of the land, assured 
me that if he were to do the wok over again, he would restrict 
his distributing apparatus to less than half his presenting area, 


Augmente in fertilising power as the manure is, | 





and various experience indicates, as a general! 
e'usion, that the whole of the fresh seweraze of five houses, oro! 
twenty-five persons, applied directly, may be utilised on one acre 
of enitivated land. In this proportion the pollution of the air of 
honses—which, I beg to Say, 18 of more importance t an the 
water of the Thames, however important thit may be—and the 
pollution of that river may be avoided, and the seware 
utilised on a spac 





may be 
on a belt of land a 
mi'e and a quarter broad whose inner circle begun at a distance 
of five miles from St. Paul's. For Paris, of course, less than 
haif the space would be required. 
is it that those demonstrations are fot acted upon? These 
questions I can only proximately answer by other questions, as 
why in respect to agriculture is it that little more than one- | 
twentieth of the land that requires draining is drained, although 
nearly a quarter of a century ago demonstrations were given of 
the efficiency of land drainage, und although it was early proved | 
that it repaid expenses in eight, six, or even four years? Why | 
will most farmers continue to let all their liquid manure run 
into ditches, and (as shown by Professor Voelcher), allow 
two-thirds of the fertilising power of the solid manure to be 
wasted by exposure to the weather? Why, when land issougbt 
for this public purpose, is it that the owners are not content wit 
an addition of one-half to its value, but require three 
value or more? Why is it that in the i 
largeand expensive construc’ ions, whi 


e of ten miles square, or 









nterior of towns rongh and 
b accumulate foul matters, 
are maintained in the face of the working of sma’l and smvoth 
and comparatively cheap constructions which discharge them ? 
{ am answered, that in our present state it requires many years 
to ensure prevallence to very simple principles, For my own 
part I am compelled to confine my hopes to seeing eventually the 
more general practical adoption of two of the simple ] rinciples 
which I may pret2nd to have elaborated—one of which is for 
towns—that all smells of decomposing animal and vegetable 
matter mean eventually, and when intense immediately, disease, | 
and denote smal] administration ; the other of which is for rural | 
districts and for agricnitu:e—that all smells of de com posing 
animal and vegetab’e matter, means the waste of valuable | 








manure and bad husbandry; in short, making it practically | 
understood that whether in urban or in rural districts, the | 
unlearned population may test the administration by the ili-used | 
ergyn which God has given us all for warning —the nose 

The Earl of Essex—lI have only got my works at Watford 
in operation abo -t a month. They «apply on a farm of about 
270 acres, the sewage from between to and three thousand | 
persons, living in houses drained by the new Board of Health 
But as respects the immediate eanitary results, my experience | 
fully confirms the observations made by Mr. Chi k 
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excretory matters are brought out at once with od fall 
They are frequently pumped direct and within a few 1 tes i 

means of a steim engine, and by subterrancan pipes they ¢ 

laid upon the land at about a mile distant from the to ond 
after an operation, | might defy 1e to detec ny smell, 
Indeed there is no smell of dee ition in the tank when 
the sewage has stood a day. There muy be pereeived a smell 
like common dirty water, but not the smell of decomposition, 

nothing of that vort cau be fairly objected to on that score. Lean 
also confirm what he states as to the absorbent power of 
the soil, and if I were to do the work over again | shonld 
certainly limit the pipeage toa narrower area, perhaps one 
half, being fully convinced that it is better to hive an 
intense cultivation in a narrow area than the reverse 
On the productive powers of the system I shall, when 
the season is completed, be g'ad to give the benefit of my 


experience, 
A long conversational disenssion ensued, in the course of 
which M. de Trehonnais said he thought the outlay of capital 


required would be an obstacle to the extension of the system 
in France; the Earl of Essex said he was confident that th 
outlay would pay him well if it were for the distributicn of 


plain water alone. Take the outlay of capital at six pound 
power savir g a crop by a 
watering in dry weather! He est'mated that he could throw 
in water or the liquid manure at the expense of about a penny a 
ton, or a hundred tons, or an inch derp of water on an acre, at 
an expense of about eight shillings, and what was that for the 
power of saving or advancing a whole crop ? 
Thanks were then voted io Mr. Chadwick, and the meeting 
separated. 
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MANCHESTER INSTITUTION OF MECHANICAL 
ENGINEERS. 

TuHeE first meeting was held in the lecture hall of the Mechanics’ 
Institution on Wednesday. Mr. Joseph Whitworth occu) 
chair. There were also present Mr. Fairbairn, Mr | 
Fothergill, Mr. Maudslay, Mr Slaughter, Mr. Weallens, and | 
Professor Rankine, of the University of Glasgow, besides some 
two hundred members and their friends, 


| 


The following is an | 
abstract of the papers read, the order being somewhat altere« 
from the programme published last week. 
by Mr. Marshall, the Secretary of 


The papers were read 
the Institution, 

The first was “ Leseription of a large tubular wrought-iron 
crar.e, recently erected at Keyham Dockyard, Devonport, by Mr. 
William Fairbairn, of Manchester.’ kind had 


been ordered by Government. ‘They were constructed to rai 


Six eranes of thi 


twelve tons each; would sweep a circle of fifty-three feet radiu 
lift the load a perpendicular height of thirty seven feet from the 
quay wall, to a height of eighty-five feet above the level of 
low water mark ; and place it sixty-eight feet fr m the edge of 
the quay. ‘The under side of the crane was of cellular construc 
tion, to resist pressure, and there were long plates and I’ iron on 
the upper side, to resist tension. The paper gave the details of 
various experimental tests by gradual weighting. It had been | 
tried up to twenty tons, and the deflection was three and | 
a-half inches; the permanent set was under inch. It was | 
believed that a twelve ton crane was capable of bearing sixty | 
tons. In the ordinary crane, a large object could not be rais 








about 





















| to the top of the peak on account of the jib, usually placed « 
an angle of forty-five degrees, being in the way, but the curved 
fourm of this crane would allow a large boiler or other article to 
be raised to the top. 1t was also adapted for steppi the mu 
of ships, the purpos: for which large sheers wei lL. 

The second was a “ De ition « 1 m oi ecting 

the feed pipes between iccomotive « hie i tender by 1 

| James Fenton, of Bradford. The paper and diagram de iLed 
the invention, which consisted of a brass or iron tube working at 
each end in a cylinder, so much wider than the tube as to admit 


between them a vulcanized india-rubber ring, about half an inch 
thick. ‘This arrangement allowed fur the expansion or contrac- 
tion of the distance between the engine and tender, as the ring 
rolls in the cylinder, and by its elasticity prevents the escape of 
the water. ‘To guard against the rings being forced out when | 


. } : . . Prat . . 
ascertained con- | stevn is b’own through, there are shoulders to keep them within 
certain limits 
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The diameter of the cylinders | eing greater than 


ti at of tre tube fitting with'n them allows sufficient!y for o cil- 


lau 
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The inventor rests his c'aim upon great simplicity of 
i and cheapness in the first co-t as compared with 
the present system. A discussion took place as to the suitability 
ndia-rubber, several gentlemen expres-inz an opinion that it 
inswered tolerably well with cold water, but not with hot, or 
with sterm.—Mr. Ramsbottom gaid that this plan bad been tried 





ction, 








= c on an engine for two months, and was found to be simple and 
Then why, it may be asked, | effective.—Mr. T. Forsyth said the prineiple was the same as that 


employed in Mr. Kennedy's water meter ; be thought that with 
hot water the durability of the rings would not be great.—-Mr. 
Fenton ¢4id they only cost 6d. each, so that if they last three 
months, the cost would only be a few shillings a year, whereas 
the relative cost was as £2 to 12 guineas. An engine, however, 
had run 8,834 miles, without there being any apparent destruc- 
tion of the rings; foritshould be borne in mind that the motion 
was a roling, and not a rubbing one —Professor Rankine re- 
maiked that he had found oil to be most destructive to indias 
rubber. 

The next paper was “On a new construc'ion of furnace, par- 
ticularly applicable where intense heat is required, by Mr. C. W. 
ns, London” The furnace, as at present constructed, is 
plied to the melting of metals. A number of zigzag passages 
vrmed of fire brick. There are two fires, and the draught 
from each passes alternately along these heated passages, So 
vearly is the heat absorbed that what ultimately escapes up the 
chimney is only at about 200 to 300 degrees Fah, It had been 
used for about three months in a furnace for iron and steel, and 
the result showed a saving of 79 per cent. as compared with the 
old furnace, turning out the same quantity of metal.—Mr. 
Atkinson, of Sheffield, observed that they had one of those 
furnaces, and found the consumption to be so small that he bad 
the particulars noted during six days, of twenty four hours per 
day ; the consumption was 1 ton 10 ewt,, while the consumption 
for the same period by the old furnace was 7 tons; each furnace 
dving the sawe description of work. The furnace had been 
ipplied to the melting of cast steel with favourable resuits, 
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The average for melting steel was generally 5 tons of coal to 1 
ton of stecl, but with this faimace they melred a ton of steel 
with a ton of coal, Besides this, there was no smvuke whatever ; 


s furnace became general in Sheflield, of which he had 
they ‘vould be in a position to vie with any atmo- 
s) here in the world. Tn answer to a question as to wl e-her the 


and 





dou 





eha g of the currents in the regenerator—thus letting in cold 
ipeon them after they had become « igh'y heated—did not 
dainege the brickwork, Mr Siewens exp! ined that in each case 
jd air came first inst the part lea heated, then against 

he next, teking up one hundied or twohu cred degrees at each 
, an thi sunt no cracking fr m contraction took 

| ‘ Ir. Fenten w shed to kuow how thet on could be im- 
ve! by this plan?- Mr. Siemens replied ¢ .t the puddiing 

1 not been ‘ong tried, but he thought it might arise in this 
iy. Inthe ordinary furnace there was a violent draught, but 
in this the draucht was smal, and the flame did vot cut the 
ron; it gave an intense heat, with a ce liperative quiet atmo- 
here, thus less oxide of iron was produeed, The iron must 


o be more pure, becanse fewer particles were carried over to 











from the fire. After some fusther observations, several gen- 

tlemen expressing a hope that as the mutter was a subject of 

uch vast importance t yall in the iron trade as well as to those 

Lo used iron, that he would take an early opportunity of fur- 
hing farther } icu!ars 

fourth paper was a “ Description of the large blast en- 

n rol ing will, at D wlais Ironworks, by Mr. Wiiliam 

is, of Merthy: Ty: vil.” Diagrams of these monster en- 

ines were exhibited, and their various parts pointed out as the 





paper Was rex There wos a ponderous blowing engine, of 650 
with other large ones for rolling rails aud long 


It | that some of the purts ap- 


hor 


} 


hee's of 


e power, 
rein rked 
peared to be excessively massive, it was asked what rule they 
were guided by. Mr, 3 replied that the plan generally 
ted in Wales was to consider what stren.th it ought te be, 
ly it | yt This rule created sume amuse- 
li) Mr Menelaus said that tou them a few hun- 


Iron. being 
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and then multi ree 





ment, upon wh 

| dred tons of iron ia an engine was ot jittle consequence. In 
waking a machine to turn out 2,000 tons of iron per week, it was 
important that it shouid never break. By a rolling nuall they 


| were fitting up, the y expected to be able to roll beams sixty feet 


or seven'y feet long, and half an ineh thick. 

The fifth paper was by Mr. George Tosh, Maryport, “ On the 
ative evaporative powers of brass and iron tubes,” Mr, 
Tush stated in Lis paper that by experimeuts he had made, he 
found the results greatly in favour of copper and brass, as com- 
ved with iron. The experiments appeared to be generally re- 
uded as inconclusive, and the chairman hoped Mr. Tosh would 
continue bis investigations. Most of those proposed considered 
that in there vas little difference between iron and 
brass tubes in their capability of transmitting heat. 
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The sixth paper wasa “ Description of a plan for the preven- 
tion of smoke in steam-boiler and other furnaces, by Mr, W. B. 
Jotnson, Manehes‘er” The contrivance secured a gradual di- 


winution of the admission of air atter couliny, and the wir was 
admitted ina downward direction. A register was shown, in 
proof of the increase of temperature which immediately fol- 
lowed the larger admission of air, 


‘I be last paper read was by Mr, Thomas Dunn, of Manchester, 


iving a“ Description of a vertical steam boiler.” Two kinds 
were exhibited. ‘Ihe chief novelty in this compact form of 
boiler wax, that when the flame reaches the top, it is made to 


descend a central flue—thus increvsing the heating surface— 
before passing up the chimney. 


—__—— 


In the evening their was a conversazione, at which the mem- 





bers, with a number of ladies and gentlemen who had been in- 
vited, were present; amongst the latter were the Lord Bishop of 
M ter, Sir Charles Fox, Alderman Watkius, Alderman 


| 
\ 
4a 


Nicholls, Alderman Barnes, Mr. Thomas Baziey, &e va 


‘rED Horsesnor.—A patent has recently been 
ic of Philadelphia for an improvement in the 








jof fast ni horseshoes. ‘The invention consists in the con- 
u no! flanges or lips rising from the front and sides of the hoof, 
i wl y ae made to bear, separate and fastened, by sliding 





* in the side of the shoe, 





nd -ecured by means of a Rer_w, 


eutirely dis; ensing with the use of nails, and avoiding any 
lia ty ‘oinjury by pricking. 
Merkorouran Boanp or Works —On Friday last the ordinar 


meetin Metropolitan Board of Works took place at Guildhall. 
oduced a deputation from the vesiry of Bermondsey 
ject of the intended park there, and a memorial was pre- 
that steps should now be taken to carry out the; reject: 
The memorial was received, aud Mr. Drew gave notice that at the 
next meeting he should move that the proposal for the formation of a 
park for Bermondsey be referred to a committee for inquiry and 
report. 
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NEWTON’S MACHINERY FOR RIMING AND TAPPING GAS FITTINGS 


(A. ComMuUNICATION.)—PATENT 





DATED 4TH NovemBer, 1856. 








Ts invention consists in the employment of a tool holder, provided 
with bits, and capable of being turned upon an axis in jaws upon 
the end of the revolving spindle which carries it, the axis of rotation 
of the tool holder being at right angles to the axis of revolution of the 
spindle, so that any one of the tools may be brought into line with the 
spindle, and made to revolve therewith. In combination with the 
above, a rotary chuck or clamp is used for holding the fittings, the 
whole being so arranged that the various riming tools and taps may 
be brought to bear as required upon the fittings without removing 
either the tools or the fittings from the lathe, | 

' 


Fig. 1 is a side elevation of the machinery ; Fig. 2 a transverse verti- | 
eal section through the clamp which holds the fitting ; Fig. 3a plan; 
Fig. 4 is a view of the tap holder, and Fig. 5 is a detached view of 
the clamp which holds the fitting. A is the bed of the machine, to 
which the operating parts are secured ; L is the tool holder, in which 
are secured the riming tools /; i, and the tapsg, m. This holder, 
which is shown detached in Fig. 4, is hung within the forked end T 
of the shaft M, and may be turned upon a pind, so as to bring any | 
one of the riming tools or taps in line with the shaft. The holder is | 
held in the required position by the spring bolt p, which enters one 
or other of the holes s. The shaft M revolves in the standards N, 
and is driven by power applied to the pulleys O, which are connected | 
with the shaft by a spline, so as to allow it to move longitudinally | 
through them, and at the same timeto rotate therewith, the band | 
which operates the pulleys being so arranged that the direction of | 
its motion may be instantly reversed by means of an ordinary ship- | 
per lever, or otherwise. The handle P is pivoted at one end to the | 
machine, and is connected with the shaft M, so that by means of | 
this handle the shaft may be run in and out as required, to bring the | 
tools up to their work or to withdraw them therefrom. 1 is the | 
clamp or chuck, in which is secured the gas fitting or other article to 
be operated upon. This clamp, which is shown detached in Fig. 5, | 
is provided with moyeable jaws, one of which (D, Fig. 2) is adjusted | 
by the hand wheel F and screw E, so as to bring the centre of the | 
fitting into the proper position; the other jaw C being moved as re- | 
quired to and from the jaw D by means of the handle y upon the | 
screwed shaft z. The clamp Bis provided with hollow gudgeons G, | 
which rest in bearings in the standards H, and through the centre of | 
which pass the clamp screws E andz. ‘To one of the gudgeons G is 
secured the wheel I, into the notches a, }, c, of which the spring bolt 
K enters, by which means the clamp may be secured in the required 
position to bring one or other of the ends of the fitting in line with 
the shaft M. The operation of the machine is as follows: The axes 
of the shafts G and M being arranged at the same height above the 
bed plate A, the jaw D of the fitting clamp or holder is adjusted so as 
to bring the centre of the titting R within the axis of the shaft M, 
and the fitting is clamped, as seen in the drawings, by bringing up 
the jaw C. When once adjusted, the jaw D does not require to be 
changed until a fitting of a ditferent size is to be operated upon. The 
fitting being clamped in the position shown in Figs. 1, 2, and 3, the 
tap or tool holder L is turned so as to bring the large rimer /‘in line 
with the centre of the titting, the rimer shaft Mis then made to re- 
volve, and the rimer is brought up to its work by means of the hand 
lever P. After the opening in the fitting is suitably enlarged, the | 
holder L is revolved upon its axis d, and the large tap g is brought 
up, by which one of the female screws inthe“ rim” is formed. The 
tap is then withdrawn by reversing the motion of the band which 
drives the pulley O, and the fitting is revolved one hundred and 
eighty degrees, so as to bring its opposite end into position to be ope 
rated upon by the same tools. The fitting is then turned, so as to 
bring the * outlet” A opposite to the tool holder, and the smaller 
rimer i is brought up, then the corresponding tap m, and the three | 
screws are completed. By the use of this machine a much larger 
amount of work may be accomplished than has been found practic- 
able by the means hitherto employed for the purpose, while the work 
is done with an accuracy entirely unattainable by the hand process. 





CLISSOLD'S APPARATUS FOR REGULATING THE 

WATER TO WATER WHEELS. 

-ATENT DATED Sri NoveMBER, 1856. 
THE mode now generally in use for regulating the supply of water 
to water wheels has the disadvantage of drawing too much water 
after the speed is suiticiently slackened, or of shutting off the supply | 
too soon before the water wheel attains the required speed. The 
present regulators or governors do not act with suiticient accuracy and 
nicety under all circumstances, and considerable inconvenience and 
injury sometimes arise in consequence of this defect. ‘The present 
invention consists in adapting to the regulating gear of a water wheel 
a clutch and cam, which are made to act upon the arms of a eog- 
wheel mounted on a shaft placed at an angle to the toothed gear com- 
municating with the shut-off apparatas, 

In the accompanying illustrations Fig. 1 shows a plan view of one 
means of acting upon the shut-off gear of water wheels. The 
arrangement may however be varied. a, a, a, a, is the framework, 
in which the shaits } and e and the bevel gearing d and e of the ordi- 
nary governor are mounted in suitable bearings. A toothed pinion f 
on theend of the shaft ¢ drives a large toothed wheel g on the axle h, 
on which is also mounted the clutch é, which is made to move freely 
on its shaft h. The shaft jis mounted in bearings in the framework 
so as to admit of its being moved laterally on it. On this shaft is 
fixed, by means of a set screw, an arm or fork &, the outer end of 
which enters a clutch / on the shaft 4, and as the cluteh / rotates, and 
is acted upon by the governor, it acts upon the arn / of the sliding 
rod. or shaft j, and causes both of them to move laterally in the 
direction of cither of the arrows, according to the direction of rota- 
tion of the shaft J; the shaft 7 is provided with a pin m, which works 





in cam plates or curved slots at the forked end of the bar or rod x, 
which is shown detached in elevation in Fig. 2, At the opposite end 
of the rod » is an arm o, which enters the groove of the clutch? on 
the shaft. This clutch 7 isprovided with a long pin, stud, or arm p 
projecting from it, and pasging through or between the radial arms 
of the toothed wheel g. It will now be seen that when the sliding 
rod or shaft 7 is moved in either direction by the clutch lof the 
governor shaft 6, the rod or bar m is moved forward or backward by 
the pin m working in the slots in the forked end of the rod or bar, 
and therefore the clutch 7 will be moved laterally along its shaft A, 
and the long pin or stud p of the clutch ¢ will be projected more or 
less through the wheel g. The shaft g communicates in the ordinary 


FIG.I. > 





manner with the shut-off apparatus, which regulates the supply of 
water. A pinion 7 at the inner end of this shaft is driven by a toothed 
wheel s mounted on a shaft parallel to the shaft g. It will be seen 
that the toothed wheel sis placed at the side of and near the wheel g, 
but at an angle to it; the effect of this will be, that when the wheel 
g carries round the clutch i with its projecting pin p, as shown by 
dotted lines in the illustrations, the end of the pin p will come 
against one of the arms of the wheel s, and cause the same to rotate 
a part of a revolution, and actuate the pinion 7 and shaft qtoa 
corresponding extent, and by that means open or close the shut-off 
apparatus, as may be required. When the pin p is projected to its 
fullest extent it will carry round the wheel s to a greater distance, 
and consequently act to a greater extent on the shut-off apparatus. 
On the other hand, when the pin p is drawn back, so as to prevent it 
from operating at all on the wheel s, the shut-off apparatus will 
remain unaffected, and in the state at which it was originally set. 





Tur Besr Postrion ror SLEEPING.—It is better to go to sleep on 
the right side, for then the stomach is very much in the position 
of a bottle turned upside down, and the contents are aided in passing 
out by gravitation. If one goes to sleep on the left side, the operation 


| of emptying the stomach of its contents is more like drawing water 


froma well, After going to sleep, let the body take its own position. 
If you sleep on your back, especially soon after a hearty meal, the 
weight of the digestive organs, and that of the food, resting on the 


| vein of the body, near the back bone, compresses it, and arrests the 
| flow of the blood more or less. 
| disturbed, and there are unpleasant dreams. 
| recent or hearty, the arrest is more decided, and the various sensations, 
| such as falling over a precipice, or the pursuit of a wild animal, or 


If the arrest is partial, the sleep is 
If the meal has been 


other impending danger, and the desperate effort to get rid of it, 
arouses us, and sends on the stagnating blood; and we wake ina 
fright, or trembling, or perspiration, or feeling of exhaustion, ac- 
cording to the degree of stagnation, and the length and strength of 
the efforts made to egeape the danger. But when we are not able to 
escape the danger, when we do fall over the precipice, when the 
tumbling building crushes us, what then? That is death! That is 
the death of those of whom it is said, when found lifeless in their bed 
in the morning, * That they were as well as they ever were the day 
before,” and often it is added, 
This last, as a frequent cause of death to those who have gone to Led 
to wake no more, we give merely as a private opinion. The i 
bility of its truth is enongh to deter any rational man from a late and 
hearty meal. This we do know, with certainty, that waking up in 
the night with painful diarrhea, or cholera, or bilious cholic, ending 
in death in a very short time, is properly traceable to a late large 
meal. The truly wise will teke the safe side. bor persons who eat 
three times a day, itis amply suficient to make.the last meal of cold 
bread and butter and a eup of some warm drink. No one can starve 
on it, while a perseverance in the habit soon begets a vigorous 
appetite for breakfast, so promising ef a day of comfort.— all's 
Journal of Health. 

WE are informed that Mr. Tames Gregory, engineer, of Kingswood- 
hill, who lately so interested the Bristol Mining School with a 
practical lecture upon the steam-engine, has been entrusted by the 
directors of the Bristol and Forest of Dean Coal Company with an 
order for a horizontal winding engine to be erected at their works. 
—Brisiol Mercury. 
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‘and ate heartier than common!” | 


STEVENS AND FITCH’S MODE OF LOCKING JARS, &c. 
PATENT DATED 6TH NOVEMBER, 1856. 

Tis invention consists in apparatus for locking and unlocking jars, 

bottles, &c., and making them secure and air-tight ; being especially 

applicable for vessels containing poison. Figs. 1 and 2 showa jar 

with a ledge or projection in the lower part of its mouth, as ata, a, 
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for receiving a lid or cover 6, which is a plate or dise of metal or other 
material, covered on the under side by a ring of cork, caoutchoue, &e. 
The top side of the ledge a, a, may be slightly grooved, so that the 
elastic substance under the cover) may be imbedded on it. The 
cover is secured upon the ledge and rendered air-tight, by forming 
nearer the top of the jar a horizontal groove ¢, c, and a vertical slot 
d. A metal bar ¢ is arranged with two or more arms, and by means 
of the slot d it may be placed in the groovec to a point where there 
is a slight recess; or the groove at ¢, c, instead of being circular, may 
form merely two or more projections or inverted brackets. About 
the middle of the bar is a boss or other contrivance to insert a screw, 
as seen at /, which when screwed down will press the cover or plate b 
with its elastic substance upon the ledge a, and render the vessel air- 
tight, and at the same time will raise the bar into the recesses in the 
groove c, so that it cannot be turned round to the slot d and liberated 
unless the screw f be raised; in order to prevent which, the top of 
the boss over the screws is formed so as to present a key-hole, as 
seen at /; Fig. 2. The top of the screw may be formed square, or of 
any desired shape, and wards and fallers with springs may be in- 
serted, so as to render it difficult to turn the screw without the aid of a 
suitable key. For jars or vessels containing acids, &c.,and where glass 
or stone stoppers are used, the stone or glass is ground into the mouth 
| of thejar, as seen at b, Fig. 3, securing it in the same manner as already 

explained. In securing the stoppers of bottles, decanters, and simi- 

lar vessels, the neck is perforated, as seen at g, Fig. 4, and at the en- 
| larged section of the same, as seen between g, y, in Fig 5 (new bottles, 
| &e., may be blown or cast so as to have a similar hole or perforation), 
which is countersunk on the inner side or mouth of the bottle to re- 
ceive a tube with a head or shoulder, as represented at 7, in Fig. 5. 
| This tube is screwed, and may be fixed to the bottle by means of ce- 
ment, or in any convenient manner, and it protrudes through the 
hole outside the neck of the bottle, so that a cap h may be screwed on 
the outside of the tube until the base of the cap impinges on the neck 
of the bottle, as ath, kh, or otherwise secured by cement, &c. ; the 
tube i, 7,is also screwed inside to admit of a plug or screw bolt 4, 
similar to that represented by f, Fig 1, and which, with the cap h, 
may present any desired form to which a key is adapted to turn 
round the screw bolt &, the point of which enters a groove or other 
indentation to be cut or made in the stopper of the bottle, as seen at 
7. Itis evident the stopper in this position cannot be removed unless 
the bolt & be first partially unscrewed, and which can only be per- 
formed by means of a suitable key. 





CATO, MILLER, AND AUDLEY’S IMPROVEMENTS IN 
THE MANUFACTURE OF SHIPS’ KNEES. 
PATENT DATED 6TH NOVEMBER, 1856. 

Tus invention consists in preparing the iron for ships’ knees, by 
forging it to a tapering form from the part to be bent towards each 
end, and this is accomplished by a plain-faced hammer or tool, worked 
by steam or other power. 

Figs. 1, 1, &c., and 2, 2, &c.,’are peculiarly shaped hammer and anvil 
faces, attached in the usual manner to any kind of forge hammers, or 














stamping apparatus of any description, and by which means the iron 
is bent to any angle, “set” of angle, or curved pieces of forged or 
malleable iron are formed either in a hot or cold state. ‘The V or U 
shaped jaws in the anvil faces, and the corresponding projections on 
the hammer faces or ram are for the purpose of bending the pieces 
of iron, and which are made of various angles, bevelled angles, and 
curves, to suit the nature of the work. For small variations in these 
angles and curves, or even in the bevelled angles, and to admit of 
quickness in working, iron, steel, or metal slices are used of shapes 
resembling the Figs. 3, 3. The flat faces of Figs. 1 and 2 are intended 
to prevent the bulging out mnequally of the piece of iron which is 
being bent in the V or curved jaws, and by which the workman may 
strike the iron sideways when he perceives any such bulging or 
j widening out. 
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VAUGHAN’S STRAP FOR WORKING STAMPS, &c. 
PaTENT DATED 8TH NOVEMBER, 1856. 


. . . . . | 
Tris invention consists in making a strap of one or more thin 


strips of iron, copper, brass,or other metal possessing sufficient 
strength with the requisite elasticity, so that it may work over a pul- 
ley without taking a permanent set. 


the junctions in the latter case being so arranged that no two shall 
coincide. The metallic strips may be covered with leather, gutta 


percha, india-rubber, or other flexible materials, and which may be | 


connected with the metallic strip by rivetting, or otherwise. Al- 


though this strap is applicable for the transmission of motion gene- | 
rally, yet it is more particularly suitable for working stamps, and the | 


illustration shows it ffsed for this purpose. 


Fic. i. 











Fig. 1 represents a front elevation, and Fig. 2 a transverse vertical 
section of a stamp, worked by the improved band. a, 8, c, is the strap 
passed over the pulley d, to which a rotary motion is communicated 
in the direction of the arrow, by the pulley and bande. /is a handle 
attached to the end aof the band or strap a, }, c, and gis the hammer 
of the stamp fastened to the end c of the strap. When the end a is 
not pulled downwards, the band does not lie close upon the pulley d, 
its elasticity causing it to assume a curvature of larger radius than 
that of the pulley ¢, the strap consequently only touches the pulley d 
in two or three places, as shown in Fig. 2, and the pulley d, in rotat- 
ing, slips freely under the strap with little friction. When, however, 
the end « of the band is pulled by means of the handle /; the band is 
made to bear upon the upper half of the pulley d, and its friction upon 
the pulley causes motion to be transmitted to the band, and the ham- 
mer g to be raised. When the hammerg has been raised to the re- 
quisite height, the workman slackens the handle when the elasti- 
city of the strap causes it immediately to assume the shape shown in 
Fig. 2; the strap a, b, c, no longer “ bites” the pulley d, and the 
hammer g falls without obstruction, and is again raised by the work- 
man pulling down theend a. The pulley d is kept in a state of uni- 
form rotation by steam or other power. 


BROOMAN’S MACHINERY FOR CUTTING AND 
DRESSING STONE, &c. 
(A COMMUNICATION.) 


PATENT DATED 8TH NOVEMBER, 1856. 
Tuts invention relates to stone cutting and dressing machinery, the 
object being to imitate hard cutting as nearly as possible. The 
di-tinctive features of the invention lie in the manner of working 
the cutting chisels. 

The stone to be cut is placed upon a travelling bed, which moves 
in a horizontal direction, an end view being shown in Fig. 1, and a 
side view in Fig. 2, at A, with the stone in position upon it at B. 
This bed is moved along by a rack and pinion, with means for 
varying the speed suitable for the various kinds of stone, comprising 
well-known mechanical devices. The stone is cut and dressed by 
means of chisels and cutters set on an angle to the sirface operated 
upon. These chisels, together with the toggles and cams for working 
them, are held in a strong carriage placed in the frame C, the lower 
ends of which frame are secured to the outside of the foundation 
plate by strong bolts c'. The carriage is represented in a front view 
in Fig. 1 at D, and in section in Fig. 2. It is held in the frame C 
by means of guide plates a, which embrace the upright, so that the 
carriage may be moved up and down by a regulating screw, by which 
the chisels may be brought within proper distance of the stone. ‘This 
carriage is moved by the screw 4, placed im the cross head of the 
frame. In the lower,efoss rail of the carriage metal boxes are 
secured, in!which play the chisel stocks or handles c, the various 
shaped chisels used being adapted to be remoyed and introduced as 
required; the chisel shank entering a hole in thestock,.and being 
held there by a pinch screw cl, as shown. In the illustration but 
two chisel stocks with their working toggles are represented; a much 
larger number, however, ae desi to be usedin machines of great 
size, the principle of op¢ratiéti/Being the same for all numbers. In 
the centre of the carriage are*placed the toggle levers shown at ¢, 
the upper ends of these are attactlied to the upper cross head of the 
carriage D, while the lower end of each is atta@Hed to one of the 
cutter stocks c. Upomthe same pin, by whichtlie two centre ends 
of the toggle links are held, is a friction roller e, upon which the 
cams strike. The cams, of which there are two to each toggle, one 
to act upon the front and the other upon the back, are secured to two 
shafts, one on either side of the frame, directly opposite to each 
other, and in line with the centre joint of the toggles; the front 
shaft is at ¢ and the back ati‘. Each shaft plays in journal boxes 
allixed to the carriage I), so that the chisels, toggles, shafts, and 
cams all move together with the carriage. ‘The shafts are connected 
together by gear wheels f° shown in dotted lines in Fig. 2, so that 
they revolve together with a positive motion. The cams are seen at 
k and k', and are strong arms with rounded ends, fitted to strike 
fairly upon the rollers e¢ as they revolve. The cam /! on the front 
shaft stands at right angles to / upon the back shaft, as shown in 





When more than one strip is | 
employed, they are rivetted together, end to end, or strip upon strip; 
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Fig. 2, and they are capable also of being set by set screws at 
different positions upon their shafts, but in whatever position one 
cam may be placed as respects the others on the same shaft, the 
opposite one on the other shaft must stand at a right angle to it. 
The object for shifting the cams is, that they may be so set when 
commencing the work of cutting on the stone, ée., in roughing it 
down, that the chisels may be driven down in successive order across 
the surface; but in finishing, it is required that the cams on each 
shaft be adjusted to strike the toggles in unison, because a long- 
bladed tool is then put in, which gives the finishing cut across the 
entire stone at one blow. ‘The frame C stands at an angle to the 
surface of the stone, and is supported by standards EF, the top ends of 
which are slotted, through which a pinch nut connected with the 
frame takes hold, and as the chisels cut some kinds of stone better at 
one angle than another, adjustment in this respect is thus provided 
for. Instead of these standards, screws, or rack and pinion upon a 
quadrant, may be substituted. The operation is as follows :—Rapid 
motion being given to the shafts i and il, the cams ‘and /' will 
alternately strike upon opposite sides of the toggle, and thus deflect 
it back and forth. As the upper end is attached firmly to the cross 
beam, the lower one must needs yield, and the stock c and chisel 
attached to it beset in vibration. When the toggle is bent, as shown 
by the action of cam 4, Fig. 2, its chisel is lifted slightly from the 
surface of the stone which is being fed along all the while with a 
constant and regular though slow motion. As soon as the point of & 
has passed the centre of the friction wheel ¢!, the cam £! approaches 
and strikes it from the other side, as shown in the duplicate line in 
Fig. 2, straightening the toggle, and thus driving down the chisels 
with great force upon the stone; the cam continues on and bends 
the toggle in the opposite direction, thus lifting again the cutter 
ready to receive the next impulse from the cam 4, and so on. When 
the stone has been thus acted upon from end to end the frame c may 
be raised a little towards a vertical position, by which the cutters 
will be lifted quite clear, and the stone then run back to the place of 
beginning, if it requires further reduction or finishing. The chisels 
may then be changed for those of other forms, as may be wanted. 
To start again, bring the frame c to the proper angle, then by turning 
the screw b send the carriage D down, so as to bring the edges of the 
chisels in contact with the stone, when the work will go on as before. 
Mouldings, grooves, &c., may be cut by introducing the proper 
shaped chisels for the purpose. To some extent the driving of the 
toggles from side to side by means of cranks would be the equi- 
valent of the cams, but the ultimate action of the chisels essential in 
roughing down could not be thereby so well attained, together with 
the ability to place one continuous tool in the cutter stocks for 
finishing. 


PARBERY’S IMPROVEMENTS IN HORSE COLLARS, 
PATENT DaTED Ist November, 1856. 
Tuts invention consists in constructing horse collars so that they 
shall be readily placed upon and adjusted to the shoulders of horses. 
Fig. 1 represents the front view of a finished collar, The hames, 





marked A and B, are made of iron covercd with leather, and 
form the groundwork of the collar; these hames are united at the 
bottom with a hinge joint, the construction of the collar being such 


| as to allow of its yielding laterally from this part. 


C and D are 
technically called the draught eyes, of which it is preferred to use two, 
as the straps in connexion with them can then be easily altered for 
afiording relief to horses with tender shoulders by lengthening or 
shortening either of them. The hames terminate at the top with 
vertical ears, fitted with the screw marked E, tapped into the ear A ; 
the head of the screw is eccentric, and passes through a vertical slot 
in the ear B, so that when the screw head is in the position shown by 
the dotted line the collar may be opened; or the collar may be united 
at the top by a buckle and strap, a strong ring of indian-rubber, or 
by a metallic loop and screw. Fig. 2, showing the manner in which 
the hames are united to the padding of the collar, is a section of Fig. 1, 
taken at the line G and H, and represents the padding or stuffing of 
straw or other material. Instead of forging the hames of solid iron, 
as shown in the illustrations, they may be formed tubular, or made 
partly of wood and partly of iron, the hames thus constructed being 
made to terminate with a circular or knuckle part to form a hinged 
joint in connexion with the other, both to be held together by a pin. 


Iron Suiprur_pinGc.—Mr. John Clare’s offer to construct vessels 
to go to Australia in thirty days has excited not only great attention 
in this country, but likewise in our transmarine possessions, <A 
practical engineer (Mr. Ross, of Montreal) states, that, after seyeral 
experiments and continued research, he has constructed a working 
model of a vessel which will create an entire change in the system of 
naval architecture. A ship built on bis principle he avers can perform 
the voyage to Australia in sixteen days, and will not sink. 

TRANSHIPMENT OF THE Monster Breacn-Loaping Guxs.— 
Last week a large party of military, naval, aud scientific 
persons assembkd in the East India Docks to inspect the breach- 
loading monster guns (six in number), each weighin r upwards of 
seventeen tons, which were manufactured in New Yor for the 
British government. At half-past nine o'clock, all being in readiness, 
the first of these ordnance leviathans was lifted from the hold of the 
American ship Robena, and placed in safety.on board an ordnance 








lighter. 

Tne Wooiwicn Artisays—Tue WeLuNcton EmiGration,—A 
large batch of emigrants, composed of arti>ans formerly employed at 
Woolwich, and thrown out of work by the termination of the war, 
and their families, sailed on Jast Friday evening from Liverpool for 
| Quebec, in the ship Henry Cooke, which had been chartered for the 
| purpose by Mr. J. M. Walthew, of the former port, as agent in Liver- 

pool for the committee conduc:ing the emigration by aid of the fund, 

to which the Duke of Wellingion contributed £1,000. The total 
number of emigrants was 276, all of whom were provided with railwa 
tickets, which will enable them to travel to Toronto, where work wi 
be provided for them. 

Loxcwoop Mrcuanics’ Instirution.—On Saturday last a meet- 
| ing was held in the Baptist School-room, Longwood, to consider the 
| propriety of raising subsciptions to build an edifice which should 
combine rooms for classes and areading-room with a hall for Jectures. 
The meeting, which was convened by circulars issued by the united 
committees of the Mechanics’ Institution and the Longwood Reading- 
room, was presided over by the Kev, C, Parker, the incumbent.— 
Mr. W. Shaw moved a resolution pledging the meeting to raise 
subscriptions to erect such an edifice as was proposed—the present 
building being inadequate to accommodate the meubers,—Mr, C, 
Walker seconded the resolution, which was carried unanimously.— 
Kesolutions bearing upon the object of the meeting were moved, “and 
addresses delivered, by Messrs, G. Shaw, J. Kershaw, J. Briggs, 
C. Hirst, —Calvert, and a subscription list was opened and the sum of 
£160 was promised.—The meeting concluded after thanking the chair- 
Inhon, 

Heupprrsrittyp Cori rcr.—The annual distribution of prizes at 
this institution took place on Monday morning in the central room of 
the college. W, Witlans, Esq, occupied the chair. The attendance 
wus small when compared with that of last year. Evergreene, flags, 
flowers, and the drawings of the youths were used to deeornte the 
om. The gold medal for an essay was carried off by Master 
J. Stocks; siiver (classical) medals, §. Stocks, RK, Butterworth; 
silver (mathematical) medal, J. Thornton; si!ver (commercial) 
medal, A. Shaw; silver pen for writing, J. Hey; Scriptural prize 
book, A, Robinson. A large number of book prizes were given to the 
)ouths who have distinguished themselves during the past yeur, 
After the distribution of the prizes Mr. Willans observed that, with- 
out intending any disparagement to the excellent private schools they 
possessed, he thought that more ought to be done and vetter done 
with the resources and machinery ct a college. It they could not do 
more and do it better they had better cease to compete with private 
enterprise, but. remembering what they had done, recalling the in- 
stances of good eflected within his own knowledye—and having had 
two children of his own entirely educated, and two more nearly 30, 
within its walls—it was a grateful duty te speak of the benefit 
received irom the education of the college. Remembering, then, the 
results they had achieved in the past, and auguring well of the pro- 
mise of the future, he relied upon the patronage of the parents and 
the perseverance of the pupils to upheld the honour and sustain the 
reputation of the Hudderstield College undimmed and undiminished 
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GEOLOGICAL SOCIETY. 
Wednesday, June 17. 
Colonel Portiock, President, in the chair. 
Paper by Profvssor Phi lips on the oolires of Yorkshire, chiefly 
evnfined to those below the Kimmerilge clay downward to and 
including the lias, The Professur sketched the succession of 
beds whith oceur in York-hive below the y 
and explained that this suecession and the determination of the 
thicknesses is not theoretical, or derived from imperf: ct obser- 
vations of the surface, but that the whole series, which is well 
exposed in the coast sections and in the vale uf the sk, had 
been actually measured by himself. 

Below the Kimmeridge clay is the usual succession cominon 
to the south of Kugland of caleareous ;its with the coralline 
oolite interposed, and then succeeds the Oxford clay, which is 150 
feet thick in the southern part of the district but is only about 
thirty feet nea Thirsk. The Bath oolite proper comes next, 
then the Kello \ays, rock and the Corpbrash ; which latter, how- 
ever, is not to be traced west of Thirsk. 

Below the Cornbrash are sandstones and shales several hun- 
dred feet in thickness, containing Cycadacloe in a band of rathe 
rich brown ironstone. Jntercolated in these sandstones and 
shales is a remarkable calcareous gone, eleven tu thirieen feet 
thick, containing Ostrea, Marshii, Geryillia, Avicula, &c, 

Below this calcareous zone are shales and sandstoves with a 
bed of coal, the whole series being forty-five to filty feet in 
thickness. At the base of this series are marine fossi's, as 
Pholodanya, but the upper part is characterised by fresh-water 
remaius. Then succeeds the rock called the great ovlite, which, 
tie author observed, had been only dvubtfully determined by 
him twenty-five years ago, although the determination had since 
been accepted by geologists as one of absulute certainty. Then 
come those remarkable beds peculiar to the Yorkshire oolite, 
consisting of 500 feet in thickness of carbonaceous gritstones 
and shales, with their beds of ironstone. There is also a bed of 
coal in this part of the series near ‘lhi:sk. Below the coal isa 
curious description of limestone which contains imbedded grains 
of san !, and which the. uthor terms “ lance limestone.” There 
are also bands of cem:nt stones and iron stones in the volite 
of the Thirsk section. The iron is a rich oxide, severai feet. in 
thickness. Thus between the Bath oolite aud the inferior ovlite 
of Yorkshire are interposed a peculiar series of beds, pamely the 
glance limestone, the cement stune bed, and the ironstone bed. 
The inferior oolite in Yorkshire is itself a rich ironstone, not at 
all calcareous at the north end of the evast. 

Besides the coal in the 500 feet of sandstones which rest on 


Kimmeridge ec ay, 


the inferior oclite, there is also coal above this, either in the Bath 


oolite or in the furest marble. The beds of cval are united, but, 
nevertheless, ave worked in several places. 

Below the inferior oolite sneceeds the lias, in which are the 
great ironstone deposits of tie Cleveland district. ‘Twenty-five 
years ago the existence of these ironstone beds was pointed ou 
by the author in his book on the geology of Yorkshire, The 
statement, well known to scientific en, lay unn ticed for many 
years until a party «f explovers from the banks of the Tees, 
entirely ignorant of this long published fact, found themselve: 
the original discoverers of this Cleveland ironstone. The Pro- 
fessor alluded here in a striking manver to the unfortunate want 
of communication between scientific men aud those engaged in 
economical pursuits. To him, as the or‘ginal pioneer of this 
important fact twenty-five years ago, these ironstuve beds wer 
nothing in a commercial point of view, there were then no rail 
ways or other means of communication with the river Tees, but 
how much the interests of commerce might bave been served 
by an earlier application of capital to the working of these 
important beds. 

Although only a few years since it first began to be worked, 
the Cleveland distiict is now intersected by numerous railways, 
and a long range of furnaces is erected on the bank of the Tees 
for smelting the ore, of which not less than 400,000 tons are 
apnually sent into the county of Durham, producing 100,000 
tons of iron. The upper lias, which is very feebiy represented 
in the gouth of England, consists in Yoikshire of shales 21\ 
feet in thickness. ‘Ihe ironstone beds below are 160 feet in 
thickness, with few intervening shales. Of this forty or fifty 
feet consists of ironstone nudules composed of an exceedingly 
rich proto-carbonate of iron. The magnificent ironstone series 
of Esten Nab* contains a working thickness of seventeen feet 
of ironstone, in one bed, every cubie inch of which yields at least 
80 per cent., and a great deal of it 40 per cent. of pure iron— 
not the oxide, but actual iron. The circumstances attending 


| 





illustrions uncle, William Smith. He drew attention to the 
remarkable mass of carbonaceous sandstones interposed amongst 
the Yorkshire oolites, and to a paper by Professor Sedgwick, in 
the “Philosophical Magazine,” ia which he bo'dly said that this 
district, in all its features and organic remains, strongly reminded 
him of the old coal fields. Aithongh he believed wiany of the 
details in the oolitie district had not been sufficiently worked 
out, it was remarkable how districts widely separated coutirmed 
the great physical distinctions which had been originally laid 
down. He had studied the Yorkshire oolites as an intermediate 
link between tause of Suatherlandslire and the south-west of 





England. 
divisions, and often the same forms of organic life, prevailed in 
the oolites of Satherlandshire, the most northern parts of the 
British Isles, as thuse which characterise the south. 

Professor Morris complimented the labours of the author, and 
alluded to the Lincolnshire ovlites, which he had hiuself eXa- 
mined, and which he thought would throw much light on the 
analogies between the Yorkshire oo. ites and those of the south- 
west of England. He took occasion to refer to some WueWs re- 
cently advocated by Dr. Wright,t with refereice to the separa- 
tion of the inferior sands from the oolite and their addition to 
the lias. He (Pro.eszor Morris) was much opposed to this view, 
and earnestly warned the western geologists to examine York- 
shire before they publish their determination of the s0 called 
uy per liassic sands, ; 

‘his being the last meeting of the session, the president 
announced a long list of papers which remained in arrear, but 
which it was impossible to read. ‘he secretary, Mr. Rupert 
Jones, then went through a paper by Professor Buckman, of 
Virencester, reading it only shortiy in abstract, and giving little 
more than the heads of what appeared tv be a very interestins 
description «i the geology of the Gloucestershire oolites and the 
Cotteswold Hills. ‘he broken surface of the Cotteswold district 
was due to a succession of down-cast faults, or that a traverse in 
the licu of strike met with a constant alternation of hill and 
dale. 

‘This author also attacks Dr Wright's theory, before referred 
to, aud does battle for the cuuse of the sauds, which he says are 
undoubtedly oolitic. Professor Buckman refers to the authority 
of Murchison, Brodie, and Strickland on this poiut. He alleges 
that Dr. Wright is wrong in appealing to Cephalopoda in support 
of his views that the sands are liassic, and that in Frocester 
Hill, where Dr. Wright collected bis 8, ecimens, the beds are 
very much intermixed, owing to the overhanging of the upper 
part of the hill. Professor Backman gives lists in detail shuw- 
ing the per centage of mulinses in the sands, which are common 
to the lias, from which it appears that out of the forty-three 
species only eleven cau be so classed. He concludes by assert- 
ing that the witnesses to Dr. Wright’s new theory were taken 


| rom undisputed lias, 





Professors Vhillips and Morris again addressed the society, and 
seemed to concur in the opinions of Professor Buckman, Mr. 
Morris argued that attached and boring molluscs were much 
more liable to die out as a change of conditions than the more 
active cephalopoda. It follows that the molluscs would be a 
better authority to show change of conditions than the latter. 
The cephalopoda may be drifted to great distances, and have 
probably lived through much longer periods than the molluscs. 

Professor Ansted addressed the society, and drew attention to 
come trays of valuable and beautiful fossils which be had 
brought from Malaga, in the south of Spain. We understood 
him to say the determinations cf Murchison aud De Verneuil, as 
to certain rocks being paleozoic in this district, were erroneous. 
He believed it would be found they were puassic. The fossils 
exhibited a very interesting series from puassie, cretaceous, and 
tertiary formations, including nummulites, and many interesting 
forms from sub appeniue and other tertiary beds. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents, 


ENERGY, MOMENTUM, HEAT. 
Sim,—Your correspondent J. B. evidently feels such interest in 


| this aubject, that he will, Iam sure, excuse a few remarks on his 


the discovery of this immense wealth, which is so enriching the 


surrounding country, and raising up a mighty town at Middles- 
boroush-on-the-Tees, are very little to the credit of the great 
ironmasters, 

Near Whitby the bed of ironstone worked at Eston Nab is 
eight or ten feet in thickness, but dwindles down to small di 
Mensions as you proceed southward, 

The autbor alluded, in terms of eloquent and g'owing praixe, 
to the early labours of his uncle. Mr William tinith, and de 
servedly kuown as the father of English yeology. The author 


somewhat lengthy letter, 

I cannot understand at all what he means when he says “ A 
pressure of 1 Ib. applied between two bodies free to move, and 
continued for one second of time, will always generate a momen- 
tuin of 82 1b. in both directions, whatever may be the weight of 
the bodies between which this pressure is applied.” The mo- 


| mentnm caused Ly a pres-ure of 1 lb. acting during one second 


must clearly vary when the time is given as the velocity, or 
when the velocity is given must vary as the time. I should 
imagine that J. B. was sperking of a weight of 1 Ib, failing 
freely during a second, but in that case dv not see how it can 


| act between two bodies in diiferent directions. 


had worked in this district in conjunction with his uncle, and | 
had traced with him the great argillaceons dey orits of the Oxford | 


clay, and the lias from the south-west of England into Yorkshire 
These argillaceous divisions were of great service in working out 
the geology of the volitic districts; for instance, the fullers’ earth 
bed which separated the inferior oolite from the great oolite, in 
the neighbourhood of Bath, was a serviceable feature in the west 
of England, acting «8 a permanent and easily cistir guished 
horizon. 
fullers’ earth, and this, with the great thickness of interposed 
carbonaceous beda, which were wanting in the south west, ren 
dered the determinations very difficult. Although certain great 
deposits could be traced from the west of England into York- 
shire, the subordinate details of many features were very differ 
ent. The saurians of the Yorkshire beds were not the same as 
those of Lyme Kegis. Neither the plesiosaurus nor the ichthy 
osaurus was the same, and there was also a great difference in the 
ammonites, On the whole it may be said that there is great 
local diversity in the groups of organic life throughout the 
oolites. 

The Professor, after alluding to many other interesting points, 
among which was the occurrence of a bed of pure magnetic oxide 
of iron cropping out at Thirsk, expressed a hope that the labours 
of the Geological Survey would soon be devoted to the Yorkshire 
oolites. For his own part he was very anxious that the old de- 
terminations should be examined; and he jocularly threatened 
that, if the department of the Gevlogical Survey did not soon 
take the subject in hand, he (the Professor) would once more 
enter upon it himself. 

Sir Roderick Murchison alluded to his own labours in York- 
shire thirty years ugo, under the guidance of Professor Phillips’ 

* Eston Nab is a little more than two miles from Cleveland post on the 
Tees. Itis situate about halfway between Stockton and Guisborough, and 
nearly in a straight line between these two places. 


The rule given by Hutton for the velocity of a cannon-ball is 
second x weight of all = 20.0 x 


this—-ve'ocity in feet per 
square root of weight of powder; now this, as shown by the 


unstant, is not merely a theoretical rule, but a rule proved by 


| or adapted to a practical experience. 


In Yorkshire, however, there was no such bed as the 


FE ee 


In the case supposed by J. B., the cannon-ball of 1 Ib. weight 
moving with a velocity of 48 feet per second on meeting a 
quiescent body of 3 ib. weight would not, as he supposes, re- 
vound towards the cannon with a velocity of 24 feet per second, 
but would move on with the quiescent body, and the two bodies, 
together weighing 4]b, would move with a velocity of 48 divided 
by 4, or 12 feet per second. 

His steam-boat ease | would put to J. B. in this form. When 
the paddles ere equal in area, the pressure on the circumference 
of the wheel (or rather the circle going through the centre of the 
floats) is equal im both boats, in tact it is equal in the pressure 
on the crank pin (supposed uniform) x by the length of crank 
rod + by radius of wheel. Call this pressure P; the pressure 

2 





per square inch is) —— when A = area; now reduce A one- 


A 


half, let P remain the same, the pressure per square inch is 


> 





yr? 
a= 2 
> 


a 
so that in the first case the total pressure is a * A, in the 
second A x } A; or in other words, in the first case you 
get a certain pressure per square inch on a certain area; in the 
second, you get double that pressure per square on half the area; 


the resuit is evidently identical. 
A. H. Parrerson. 












ce vcertli..gs of tle Geo.ogical Sucieiy, vol. xii, p. 292 
Ou the Palwuntolugical aud Siratigraphical Relations of the so-calied Sands 01 
the Inferior Ooiite, by Thomas Wright, M,D., P.R.S,E. 








He considered it worthy of notice that the same great | 





STEAM CULTURE. 

Srm,—I have read with considerable interest your late excellent 
articles on steam culture, and I perfectly agree with you in your 
opiuivn expressed last week, viz., that “it is uuca to be rezretted 
that the two systems—steam culture by direct traction and 
steam culture by indirect traction—shouid be started antago- 
nistically as rivals, as it mauitest that on scarcely a single farm 
will eituer succeed withvut the other, and, least of all, will or 
cau the windiass and wire rope du withvut the traction engine.” 
AoW, SUppose a larwer to bave an ezine and a cum; lete set of 
tackle for indirect traction, what advautage would it give bim ? 
Why, none at all, unless the loss of mierest on £450, to say 
nothing of wear and tear, may be cuonside:ed an advantage, 
Could he do with one herse less/ He must stil have horses to 
work his drills, rolls, cloucrushers, light harrows, hoes, horse 
rakes, hay makiug machines, reaping muchiues, &c., to cart the 
manure on to his fields aud the crups off them, and to take his 
grain, &c,, to market. Then agaiu, it would take eight good 
horses to convey the engine, tackle, iuiplements, &c., to the fields 
to be ploughed, so that au ordinary farmer would have to keep 
his preseut stud of horses for that purpose alcne. 

Let Mr. Boydell make the improvemenis in his engine sug- 
gested) by Mr. McAdam (to whom, by the bye, your readers are 
wuch mdebted for his avle report), and jet him further add to 
it the band fly-wheel of the ordiuary portable engine, su that it 
lay, Upou very steep land, work the indirect traction windlass 
and rope, or drive a threshing machine, saw bench, or any other 
machine upon the farm, and [ feel coniildent it will soon come 
into geueral use. Your correspondent, Mr. Hy. Childs, how- 
ever, thiuks otherwise, for in his letter to you of last week he 
says that Mr. Boydeils engiue, as compared with Mr, Haucock’s 
steam cars aud gigs, “is guiug backward instead of forward,” 
and further remarks that if one of “ Haucock’s carriages is now 
in existence sumething could be learned from it.” Now, sir, 
what could Mr Buydell possibly learn from Mr, Haneock’s gigs, 
&c., which were a perfect failure, not being able to do the work 
of oue horse ?—whereas Mr, Boydell’s engine is, su far, a com- 
plete success, having successfully dune the work of twenty 
horses, at two-thirds less cust, in ploughing, scavifying, subsvil- 
ing, and cartiug, ‘Then see the immense differeuce in the con- 
struction—Mr. Hancuck’s cars as light as they could po-sibly be 
made, Mr. Buydell’s engine, althougu now weighiag ten tons, is 
not heavy enough ! Jo. P. Smivg. 

St. Mark’s-street, Wolverhampton, 

23d June, 1857. 








HAY-HARVESTING BY STEAM, 

Srr,—Your leading article on this subject, ou the 12th inst., will 
have beeu read with attention by all practical farmers who take 
any interest in the progress of steam cuitivation. I have paid 
due attention to your remarks on the means and implements to 
be employed ; but it has appeared tu me, for some time past, 
that it would be highly desirable, nay eveu necessary, tu have 
some means of waking hay «t all times in connection with the 
present use of steam on highly-cultivated farius, where, by the 
weans of improved system, a succession of three, four, or even 
five crops of grass are cuc—1 am alluding especially to those 
farms where, by surface irrigation, or by iauk and force-pipes, 
rapid growth of grass is promuted, To complete and perfect 
their system it is absolutely necessary that they shall have at 
hand the means of making hay at all seasons; it will not du to 
have their grass waiting for favourable weather to be cut. ‘ime 
with them is money; und they want sume invention by which 
hay can be made teadily, nut in the field, but at the home- 
stead. Ou such farms the stuck is all kept indoors, the grass is 
cut and brought to them ; and frequeutly, nay daily, there may 
be a spare load of grass wure than the stuck can consume, which 
mizht be saved by being converted into hay, and added to the 
sta.k, 

I, therefore, suggest that the agricultural machinists should 
turn their attention to some means of making hay at the farm- 
stead, by the use of steam and not on the field ; let the grass be 
carted direct from the field when cut, thus allowing the sur- 
rounding grass to be manured immediately and grow. 

I consider the difficulty of inventing something to meet the 
case far less than the contrivance of the various steam imple- 
ments for the field culture, There are various modes of drying 
now in use iv other trades which might be brought to bear on 
hay making. 

There are steam chambers and centrifugal desiccating ma- 
chines used by calico-priuters aud bleachers fur expelling the 
moisture out of their goods; and surely if moisture can be 
thoroughly expelled out of so extensive an article as calico by 
centrifugal force, it can be extracted by the same means in any 
necessary degree out of grass; or a steam chamber might be 
employed with a revolving machine and “ tedding” platform to 
carry the hay when made out of the chamber. 

I throw out these suggestions, because I know that many 
farmers would gladly use such an invention. I know that 
where steam is employed there is no use made of the waste 
steam, so that it would be available. I know several farmers 
who are watching for some such invention ; and I am confident, 
from the power of desiccating which is ewployed in other 
trades, that the thing is practicable, ‘Trusting, therefore, that 
some practical machinist may take up the hints I throw out, 
I remain, &e. AGRICOLA, 





IMPROVED MOTIVE POWER. 

S1r,—May I ask the favour of your insertion of the following 
description of an improved motive power, cheaper than stem 
obtained by expansion or decomposition of water into its 
elementary gases, hydrogen and oxygen. 

Hydrogen “is the lightest gas,” that is, it occupies, or may be 
expanded into, more space, fur its weight, than avy other gas; 
therefore, far more space than steam, which is rarified water. 
The expansive power and beautiful application of hydiogen as a 
motive power is seen in its great power of raising weights—so far 
superior to steam in the case of ba.loons. 

In engines the boiler is made of “aluminum,” or other perfect 
metal, or of iron which is coated with glass (as per a recent 
invention), or lined with glass or pottery, which will resist 
vitriol, When sulphuric acid with five times its bulk of water is 
in the boiler, and fragments of iron are added, the water is 
doubly expanded into its gases, hydrogen and oxygen, and 
greatly increasing the power of the engine. 

In another case the gases are returned, to do the work again 
in the engine. 

The superiority of the preceding may be seen, thus :—How- 
ever water may be expanded by heat, its expansion cannot reach 
to that in which the water is in a gaseous state. The copperas 
which is precipitated in the bottom of the boiler repays the cost 
of the vitriol (sulphuric acid) and iron, so that the expense of 
fuel is nil. __ JosepH JuNnzs. 

Little Bolton, Bolton-le-Moors, June 22, 1857, 








June 26, 1857. 
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STEAM LOCOMOTION ON COMMON ROADS, 
Sz,—Quite agreeing with your remarks in a recent number as 
to the great importance of this question, I send you a few ob 
servations put in a mathematical, or rather an arithmetical 
form. 


From the report in your journal of the 5th instant, of the | 


journey of Boydell’s traction engine from Thetford to Lon ion, it | 


appears that on the common roids it drew 17 tons weight (ex- 
clusive of its own) at a rate of about 3) miles per hour, and a 
ec nsumption of about 4 cwt. coal per mile. 
with the engine, one with the train, 89 there is no doubt but 
that when more practice has been had, two men will suffice for 
tbe engine, and one for the train. The week's wages may be taken 
at £4, duration of journey say six hours a day, which will allow 
ample time for repairs, cleaning, &c., pace 34 miles per hour, 
coal 4 ewt. per mile, though no doubt the pace will be increased 
and the coal devreased, and few main roads offer such bad 
gradients as 1 in 12, and 1 in 9. The above data give a cost 
(coals 20s. a ton) of 0°54d., or in round numbers, a half penny a 
ton per mile. At the present time, it is difficult to estimate the 
two important items, repairs of engine and repairs of roais. 
With regard to the tormer, it would, I think, be fair to take 
average repairs on the Stockton and Darlington line when first 
worked by locomotives in 1833, putting the greater velocity on 
that line (8 miles instead of 3+ per hour) against the lesser 
friction and more level road. This (as given by Pambour) was 
0:057 per mile, which would bring up the expense to 0°597d., or 
six-tenths of a penny per ton per mile. 

It may be interesting to compare this with cost of horse- 
power on tramroads. Referring again to Pambour on the loco- 
motive engine (page 569), it appears that the Sto-ktou and Dar- 
lington Railway Company actually paid one-half penny a ton a 
mile conveyed in the direction of the tratlic: one-half the 
line was a gradient of 1 in 236, the other half level, and the gra 
dieut descending in the direction of the traffic, the empties had 
to be drawn up against the gradient, wiich makes the price 
equivalent to ‘267d. per ton per mile ona level. Till by ex}eri 
ment it is known what is the performance of Bovdell s engine on 
a level, it is not possible positively to compare the relative cost, 
but it is easy to do so in a general manner. 

If we take the average cost of horse labour on common roads 
at 9d. per ton-mile, a ratio of this to *267d., the cost on a tram- 
road quite level is 33°7. Now, the friction on the tram-road may 
be taken at 8 Ib., that on a good average road at 46 lb, per ton, 
a ratio of 575 tol. Dividing 33:7 by 5°75 gives 5 86 as the in- 
creased Jength of road over a level tram-rvad, due force of 
gravity on gradients, which would answer to an average gradient 
of lin 12. Now, as vo roid averages any gradients like 1 in 12, 
this would appear erroneous; but it must be remembered that 
(except in the rare cases where occasional additional help can be 
had) the maximum load that can be drawn by hurse power along 
a road is the maximum load that can be drawn up the worst 
gradient on it. On the road from Thetford to London some of 
the gradients were 1 in 9, so that 9d. a ton-mile may be safely 
taken as the cost of horse power as against six-tenths of a penny 
by Boydell’s engine. 

It must be remembered, in considering the subject of steam- 
carriages on common roads in comparison with tram-roads, that 
the chief advantages gained by tie latter is not in reducing 
friction, but in the superiority of the gradieuts—a superivrity only 
to be olvtained by a considerable ou'lay per mile in the first 
place. On a level plane the force of traction required for a 
common road is to that required on a tram-road as 5°75 to 1; 
but for different gradients this ratio would be fur— 





lin 10 = 1°16 to 1. lin 50 =172tol, 
1 in 20 = 131 tol. lin 100 = 225 tol. 
lin 30 = 1°46 to], 1 in 200 = 292 to 1, 
lin 40 = 1°59 to 1, 1 in 500 = 4°03 tol. 


As a practical illustration of this, the cost of driwing a ton- 
mile on the Stockto1 and Darlington has been alrealy given at 
dd., or reduced to a ievel, about $d.; whereas, on the mineral 
tram-road in this neighbourhvod to the Love Canal, near Lis-- 
keard, the cost uf horse power is 51, per ton-mile. 

If, then, we take 7d. per ton-mile for steam traction on 
common roads, $d. per ton-mile for a horse train-road under the 
most favourable circumstances, and say 12d. per ton-mile (loc.- 
motive power only) for goods traffic on a railway; and remember 
that it will require eighty tons per day, at a savins of $d. per 
ton-mile cost to pay five per cent on a first outlay of only £1,000 
per mile, we shall see the great importance of this question. 

Launceston, June 20. A. H. Patrenson. 





THE GREAT ATLANTIC TELEGRAPH CABLE, 

Srr,—On the Ist of March, 1852, I performed several experi- 
ments on the submarine cable that crosses the channel from 
Dover to Calais. These experiments were published in the 
Times ov the 4th of thit month. From that time to the present 
no other opportunity bas presented itself for following up this 
interesting subject until the present. The results Lenclose If 
you find them a place in your coluinns they may be interesting 
to some of your numerous readers :— 

On the 10th of January, 1857, I was appointed by the Di- 
rectors of the Atlautic Telegraph Company to superiutend the 
manufacture of that portion of the cable made by R. A. Newall 
and Cv, at Birkenhead, who commenced their operations in the 
month of February following, and completed their part of the 
undertaking (1,250 miles) on the 8th of June. 

On the 9th and 10th I had an opportunity of making several 
experiments on this gigantic rope—the longest ever yet made 
In the process of manufacture the cable was coiled into fonr 
divisions, or four great coils, each one containing, in round 
numbers, 313 miles of rope, and numbered 1, 2, 3, and 4. 

On the morning of the 10th of June, as I stood gazing on these 
four immense coils that I had been tending for the last four 
months with a kind of parental solicitude, and through which I 
had been sending three times every day a fiery messenger from 
504 pairs of galvanic plates, I became anxious to try a few con 
cluding experiments befure it was consigned to its ocean bed, 
in order that a fair comparison might be made with its electrical! 
state on terra firma and when suuk to the bottom of the 
Atlantic Ocean, 

Accordingly, with the aid of my assistant, I proceeded as 
follows :—As stated before, T had been working with 504 pair of 
plates. These I laid on one side; and took one pair of plates, 
putting them in circuit with a horizontal galvanometer, made by 
Reid and Co, of London, after a design by Mr. Whitehouse, the 
electrician to the company. With this arrangement I passed 
currents to and fro through Nos. 1, 2, ani 4 separately, and 
then ultimately through the whole length of 1,250 miles, 
recounting at the same time the various results. 

I then repeated my Dover experimeuts with the same success. 

My next experiment was with a plate of platina and one of 
sine, three sixteenths of an inch square each. These plates 
my assistant put in his mouth, formizg what is known as 


Three men were | 





the mouth battery, whilst I carefully noted the galvanometer, 
being now in circuit with No, 1 coil. To my great astonishment 
the needle of the galvanometer was instantly deflected 19°5°. 
I then connected 1 ani 2, ani the defection was 15’; then 1, 2, 


and 3, deflection 12°; then 1, 2, 3, ant 4, deflection § This I 
repeated over again, and the resuit was the sime, which 
appeared to me still more startiing, as all the batteries and 


galvan meters I had tormer!y tried neve 2 resuit 
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Sal 


gave t) 
twice over. 

I then proceeded to test each coil separately ag my 
istant retaining the infinitessimal battery in his mouth as 
re, While I notel the galvauometer, and the results were as 
follows :—No. | cvil gave 19°; No. 2, 19°; No. 3, 19°; and No. 
4,2l. Thus showing to a nicety the difference of resistance— 
No. 4 coil containing fewer miles than the others, although I 
have spoken of them in round numbers. 

From these experiments I learned—First, That the cable as 
an electrical conductor was the most perfect of its kind. 
Secondly That the mouth battery is the most steady, and will 
be found by future experiments to give the must accurate results 
of any yet tried for a delicate experiment. 

Laura-place, Clapton. 
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THE AERIAL CIIARIOT. 
Sr2,—Assuming the principle of the Aerial Chariot to be correct, 
it may be weil to inquire under what con litions success is a 
all practicable. That the principle is true I think will not be 
denied, as a man by proper manasement, may descend froma 
ballvon with a parachute iu safety, and, frou the same cause, if 
he could rush against the air with saflicieut violence an at the 
proper angle, be must rise In a table now before me it 
stated that the wind at a velocity of 50 miles per hour, or 73°35 
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fest per second, yives a pressure of 12 1b. per square foot. Lt 
is thea called a storm or tempest. To balance a wei of 300 
lb, (a man and chariot) a surface of 25 square feet will be 


required, But as this pressure cannot we.l be obtained, eit! 
naturally or ar ifictally—that is, by travelling throuzh the air at 
tiat speed (fif y miles per hour)—let us see how we sinall be situ- 
ated iu a more ordinary state of the atuosphee. Witu a velo- 
city of twenty miles per hour, when it is called brisk, the force 
of the wiad is two poun |s per square foot. This 
sitate a surface of 150 square feet to support the 


wouul 
man and Chariot, 
A greater force than tuis will be required to cause the car to 
rise. Without entering into the ditliculry of constracting so 
great a surface, suificiently strong and light tu resist the pres- 
sure, I think it is obvious that, however correct the principle 
may be (which, as [ understand it, means that heavy bodies rise 
when impinzing against the air with sufficient foree and at tix 
proper angle) it is still, wich 
cable to aerial navigation. The fuil recognition of this principle 
may be another step in advance, but until 
vf 100 horses power weighing 100 pouads, 
the probability of flying. 
Oldhaw, June 23, 1547. 
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cur present motive power, inappli- 

we have au enzine 
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Sm,—The intelligence upon this subject in your last is certainly 
of an exciting tendency ; 1 would therefore take the opportunity 
of making a few remarks upon it. In the first place aliow me to 
inform Viscount Carlingford that I proposed a somewhat similar 
machine in the “ Mechanics’ Magazine” some months ago, like- 
wise that the individual parts of (he apparatus are nothing new, 
althorgi the combination may be. He should remember that 
the wings of ali bird’s do not move at an angie of 45°, there being 
many which flap almost horizontally, so that it is no proof that 
because the bird wakes au advance the angie isas he states. 
Besides, the motion of the screw does not vt all correspond with 
that of the bird’s Wing, an 1 hence it is useless to ¢ yu pare them 
together, or in any way to regulate the one by the other. 1 
suppose that the wings are intended to act asa parachute werely, 
inasmuch as, being incapable of motivn, they cannot act as those 
of a bird would, eae J. A. D. 
31r,—TI venture to forward yon a few remarks on the principle 
of the aerial chariot lately described in your pages, believing 
that the subject may possibly be of interest to some ot your 
nomerous readers. 1 am not of those who believe the 
accom lishment of aerial navigation (meaning by the term the 
propulsion and control of vessels floating in the atmosphere) to 
be impussible, and, therefore, am naturally inclined to examine 
apy p.ausible scheme that my be brought torward. 

However, I am inclined to think that the solution of this very 
intricate problem depends either on the discovery of some means 
of modifying the force of gravity, or of some source of power 
vastly more energetic for a given weight of material than the 
present aids of science can supply. | was in hopes that some 
thing might result from Faraday s re-earshes intu the nature of 
gravitation, but since the publication of his interesting lecture 
on the subject, which (with deference be it spoken) appeared to 
we strongly marked by seif-mystitication and semi-metaphysical 
views uf natural facts, I have given up the idea for the present. 
Neither is there any source of power appareut which seers 
competent to cope with the difficulty, and Darwiu’s prophecy 
that steam would svon 


“Oa wid 
th 


one 


waving wings expanded bear 
Huating chariot throu,h the fields of air,” 
seems as far from realisation as ever. 

The scheme brought forward by Lord Carlingford—if I do not 
misapprehend the terms of the specification—depends on the 
application of inclined planes or “ floaters’’ to the machine, on 
the same principle as those proposed by him for ordinary ships, 
lhe screw in front draws upward and forward the chariot, 
which is thus supported by the aerial pressure on the lower sur- 
face of the wings. 

The principle of the machine, therefore, closely resembles one 
proposed about a dozen years ago; 1 forget the name of the pro- 
jector, but schemes of this character are generally god-sends to 
the penny-a-lining fraternity, and the plan made considerable 
noise in the journals of the day. I do not think that the present 
“chariot” will meet with a larger measure of success thau its 
predecessor, and for the same reason—the difficulty which will 
be experienced in supplying the requisite power without an ex- 
cess of weight. 

To obtain an idea of the actual resistance opposed by 
the air to the forward progress and descent of inclined planes 
such as those propored, leaving out of the question all practical 
obstacles to keeping them taut and in trim, let A B represent 
such a plane proceed ug iv the direction A C D, and let C D re- 
present also the force which would be exerted by the atmo- 
sphere on the unit of surface, were the plane travelling in a line 
at right angles to its surface; then C D may be resolved into 
C E, norinal tv the surface and E D, which, being parailel to it, 
has no effect on the plane. C E being then resolved into C F 
F E, these two quantities represent the resistances per unit of 
surface tu descent or to forward motion. Now, the angle FC E 


being = angle B A G, C F : F E=xcos, angle of impact ; sin. of | the screw, 





4 
angle of impact., and the resistances per unit of surface to” de- 
scent and to forward motioa, will vary in that ratio. 


A —_—_—— 


The ¢otal resistance, however, will depend on the amount of 
surface virtually opposing the motion, or the projection of the 
wing on a surface at right angles to its courses, i.e, to the line B 
G, or line of angle of impact, and also to the velocity with which 
the purticles of air are displaced, which varies also as BG, 
Hence the total resistance to forward motion,i being the angle 
of impact, 

Amount of projected surface « sin. ¢ 

Velocity of displacement © sin.é> o sin.?%, 
Pressare per unit of surface « sin. 2 
and the total resistance to downward motion 
Amount of projected surface « sin. ) ; 
Velocity of displacement © ein.i) & sin.*icos.¢ 
Pressure per unit of surface « cos, j ; 

(See Whewell’s Dynamics for a proper analytical investi- 
gation of this subject ) : 

Various formule have been given to represent the resistance 
expe ienced by a body moviug iv the air at rest, and I believe 
the following, deduced from the experiments of Borda and 
Dubuat, to be nearly correct. R=-0011896 ¢ 8S V4, in which R 
is the resistance in pounds, ¥ the velocity in feet per second, and 
$3 the frout surface of a body traversing the air in a direction 
normal to that surface; ¢ a constant, which varies with the 
length of the body, aud which for their surfaces may be taken at 
1°43. 1f the surface advances in an inz ined position, then ¢ 
being the angle of impav:t we ha e from the above. 


\ 0011896 c 3 sine iesi 


port a given weight R. Lord Carlingford gives the weight of his 
chariot and wings with a surface of from 25 to 30 fest square, as 
from four to six stones. I will not stop to consider how the 
surface can be adequately braced and supported to meet the 
most gentle gale with so small a total weight of material. At 
preest I do not think it practicable, but taking the mogt 
tavourable view of the ease, ve. 900 square feet of supporting 
surface, and a total weight of four stones or 56 1b, we must 
tilladd the weizht of a wan to work the winch handle, whom 
we will moderately estimate at nine stones, making a gross 
weight of 182 lb, Neither is it at present worth while to enter 
into any consideration of the most effective angle for the wings! 
This will probably be found within the limits practically de- 
termined for wind-miil sails, and an application of the formules 
to an angle will show the nature of the difficulties which must 
be su mounted, 


Thus taking the angle of impact at 5°, 


Jf 


feet per minute, or 85 miles per hour. The resistance to forward 
notion at this velocity is expressed by 001896 ¢ sv? x sin® t= 
2392211 x 000672 = 1607 lb A_ pressure of say 16 Ib. 
moving 7,500 fect per minute = 16 x 7,500 = 120,600 units of 
force, aud the power of ove man being represented on the most 
120,000 20 


— or 
6,000 
men, setting aside the friction of gearing must be exerted at the 
winch handie. Until, therefore, a mau can be found of ordinary 
weizht with twenty times the average strength, the winch handle 
had better remeiu unemployed, otherwise the bold adventyrer 
may share the disappointment of the tov confident philosopher 
mentioned in the entertairing history of Rasselas, Prince of 
Abyssinia, who, after much careful preparation, drop,ed into a 
lake on the very first essay of his flying capabilities The same 
insufficiency of power is apparent for any other angle or wing; 
thus, at 20°, a velocity of 33 feet per second only, or betweea 
22 and 23 miles per hour is sufficient for equilibrium; but the 
resi ting foree is then 667 Ib., hence 1.980 feet per miuute x 
66°7 = 132,966 units of foree—equivalent to the power of 22 
men. ‘The elevating screw being set at an anzle «f 45° with the 
macl.ine, it will obviously tend to elevate as well a3 propel the 
chariot; and, of course, in a strict estimate, the two effects 
shonld be considered ; but this 1 have not thought requisite at 
present, as what is gained from the screw in ascentional power 
will be lost in tractive force, and, after all, this must be the 
wain element in judging of the merits of such contrivances. 

It will, indeed, be necessary to have some more tangible data 
than cau be derived from floating newspapers or toy-shop whirli- 
gigs—uas described by the inventor—before practical men will be 
wiliing to entertain any idea of the feasibility of such plans, 
In pronouncing against this project in particular, I am aware 
that possibly I may not have perceived the true principle on 
which it is proposed to act, but if so, this must be charged to 
the vagueness of the description. 

I wish that the iuveutor would give his own estimate, based 
on specific data, of the ascentional power of the machine 
at given speeds, and if its buoyant properties should take the 
country by surprise, I shall be among the first to hail its ascent 
with satisfaction, 

Canada Works, Birkenhead: 
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Varies as 


V : — == velocity required to sup- 











we have V 
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OOLLSOG X 1°43 X DOU X OU754 


= 125 feet per second = 7,500 


liberal estimate by 6,000, it follows that a power of - 


Sir,—The principle of aerial navigation, laid down in your last 
number by your correspondent, who signs J A. D., comes rather 
late fur a claim to any originulity, as it is, with the exception of 
the paddie-wheel power, precisely what I have been trying to 
impress upon the minds of the scientific for some time back ; 
however, | may tender kim my thanks for his approval of my 
principle, but nothing more, I need scarcely retaark, that the 
paddle-wheel he speaks of could be of no possible use in a single 
element. They must act in two ele..ents, otherwise their power 
will be a nuliity; as creating a vacuum for the two-thirds of 
it to pass through would be impossible—of course I » 

of all paddle-wheeis I have ever seen or heard of. In further 
reply, I must add, that the aerial cliariot is in itself a para- 
chute; and witha little practice and dexterity can be made to 
alight on the earth neariy as easy as a bird, therefore springs 
would be of no use, but an incumbrance and weight. i 
differ from your correspondent, who says that the increased size 
of the screw would not iverease the motion, he means, I su 
forward mution: for instance, a small screw of five inches 
require twenty revolutions, where one of fifty inches will ta 
but two for the same velocity, So you dimiuish the cire 
motion but increase the forward motion by increasing the sige of 
CaRLINGFORD. 
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Tuts invention relates to apparatus employed in or upon looms of | ward, and consequently the wheel S will move at twice the speed of 


various kinds, for the purpose of weaving what are technically known 
as corded, checked, or ‘‘ cross-over” fabrics, or fabrics more or less 
approximating to the general character of goods ordinarily known 
under these designations. The essential object of the invention is the 
so arranging the details of the heddle-working mechanism of the 
loom, as well as the parts actuating the ‘ catch-thread<” of the 
warp, that a simple, convenient, and efficiently operating means 
are secured, both of keeping open any given shed of the warp for 
the passage through it of several weft threads to form the ‘“ cord” 
of the fabric, and the proper working of the catch threads for hold- 
ing the weft shots when crossing and recrossing in one shed. 

Fig. 1 is a vertical section, and Fig. 2 a front elevation, of a loom 
fitted with the improvements: Tig. 3 being a plan of only some of 
the parts. The framing of the loom consists of a pair of vertical 
side standards a, united in the usual manner by transverse stay 
pieces. The heddles B are connected at their upper parts by the 
straps C, which are fastened to and pass over pill at the upper 
part of the framing A. The heddles are attached at their lower 

arts by means of the straps D to the cam or treadle levers E and 
‘, which vibrate on a stud pin bolted to a bracket at the back of 
the loom framing. Each of the cam or treadle levers E and F is 


made with a lateral projecting part, seen best in the plan, Fig. 3, | 


which projecting part or platform forms a support for an antifriction 
pulley fitted thereto, Each of the pulleys G and H rotates on a stud 
spindle, fitted in a bracket or frame, which is bolted to the lateral 
projecting part of the treadle levers. The antifriction pulleys are so 
arranged as to be immediately under, or in a vertical plane with the 
cams or tappets I and J on the tappet shaft K, and the pulley H has 
a slight lateral traverse in the opening of the projecting part of the 
treadle lever F; a bent blade spring L is bolted at one end to the 
treadle lever F', and its free end presses the side of the bracket or 
frame which carries the pulley H. To the end of the spring L is 
attached a cord or chain M, which passes partly round the double- 
grooved pulley N; another cord or chain O is attached to the vertical 


spring P, which has a catch at its free end, and holds down the | 


other treadle lever E when brought into action; the spring is at- 
tached in like manner to the pulley N. The double-grooved pulley 
N turns on a stud spindle, carried in a bracket fast to the left-hand 
side standard of the loom, and round its other groove a cord or chain 
Q is passed, which is fastened to the pulley. This second groove of 
the pulley N is made somewhat smaller in diameter than the one to 
which the two cords or chains M and O are attached. The free end 
of the cord Q is carried upwards and fastened to the end of a lever 
R, the other end of which turns on a stud projecting from the loom 
framing; this lever has upon ita under side a small projection, by 
means of which the lever is lifted at certain predetermined points by 
the rotation of the pattern wheel that is fitted immediately under- 
neathit. The pattern wheel S is fast to the light shaft T; this wheel 
is made with ratchet teeth upon its periphery, and is caused to rotate 
one tooth at a time at each revolution of the crank shaft. The rim 
of the wheel S has a series of holes or slots made in it, by means of 
which the segmentally-shaped pieces of metal U may be readily at- 
tached to it by bolts and nuts. The pattern wheel S$ is actuated by 
the reciprocatory movement of the lathe V, which gives motion to an 
adjustable lever W; this lever is carried upon a centre stud fixed to 
the loom framing. A longitudinal slot is made in the upper and 
lower ends of the lever W, and its lower end is attached to the lathe 
sword by means of a sword pin which projects laterally from the 
sword. The slotted end of the lever is passed on to the stud pin. and 
secured to the sword of the lathe by anut. The upper end of the 
lever carries a catch or pall X, which is attached to the lever W bv a 
pin and nut; the free end of the catch works in the teeth of the pat- 
tern wheel S. By means of the slot in the lower end of the lever W 
it may be so adjusted as to give a longer or shorter throw to the 
catch X as required, and thus ensure its working accurately in the 
ratchet teeth of the pattern wheel S. At each revolutio. of the 
crank shaft the cams or tappets I and J alternately depress the pulleys 
G and H, by which means the heddles B are actuated in suczession, 
and ordinary plain cloth is woven. But if the wheel S has one or 
more of the segmentally-shaped pieces of metal U attached to it, the 
operations of the loom are somewhat different: for when one of the 
pieces of metal U is brought under the lever R, by the rotation of the 
pattern wheel S, the projection on its under side passes on to the 
segment U; the effect of which is, that the end of the lever to which 
the cord Q is attached is raised, and the pulley N, to which it is fas- 
tened, thereby turned upon its axis The rotation of the pulley N 
has the effect of winding the cords M and O upon its periphery, and 
this action draws aside the spring L, and with it the pulley H, from 
under the cam or tappet I, while the vertical spring P is drawn so as 
to hold the treadle lever E down. By this means the shed is kept 
open as long as the lever R is kept up by the segmentally-shaped 
pieces of metal U, the number of shots of weft thus thrown through 
the open shed being regulated by the length of the pieces of metal U. 
When the lever R is released from the pattern pieces of metal U, the 
treadle levers E and F are again brought into action, and the sheds 
in the warp are formed in regular succession, as in ordinary plain 
weaving. 

Another mode of actuating the pattern wheel S is by means of a 
pinion fitted on the tappet shaft K; this pinion is made with two 
teeth, which alternately take into the teeth of and move the pat- 
férn wheel S. The object of this arrangement is, that as the ta ppet 
shaft rotates at only half the speed the wheel § is sequleed to 
move, it follows that at each half revolution of the tappet shaft one 
of the teeth on the pinion will move the wheel S one tooth for- 


the tappet shaft. The shots of weft are thrown through the shed at 

each movement of the wheel S, as before described in reference to 
| the mode of actuating the pattern wheel, by the movement of the 
| lathe. The shots of weft which form the cord are bound in at the 
| selvages by causing the outer threads of the warp to cross each other 
| asthe shots of weft are thrown in. The outer thread at each side of 
| the warp is passed through an eye made in the cord Y, one end of 
| which is fastened to the spring Z; the cord, after passing over the 
| guide pulleys a, at the upper part of the loom framing, is carried 
under the pulleys 4, and attached to the leverc, The lever ¢ rests 
upon the tappet 1, by means of which it is raised at each revolution 
of the tappet, and causes the threads of the warp which are passed 
through the eyes in the cord Y to cross each other, and thereby bind 
in the weft shot. The re-action of the spring Z brings the selvage 
threads back to their normal position, when the lever c descends, and 
the threads are thus made to cross each other alternately, in a similar 
manner to the action of the heddles. While forming the cord in the 
fabric the taking-up motion is suspended by means of a second series 
of segmentally-shaped pieces of metal d. which are bolted to the 
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opposite side of the pattern wheel S to that on which the cording 


the under side of a bent lever e, which vibrates upon a pin attached 
to the framing; one end of the lever is suspended by a cord J, at- 


by means of a cord g to the pall A of the ratchet wheel 7. The ratchet 
wheel ¢ has upon its spindle a pinion j, in gear with the wheel 4, on 
the shaft of the roller 2. When one of the segmentally-shaped pieces 
of metal d, is brought under the lever e, its outer end, to which the 
cord g is attached, falls, by which means the pall A is lifted out of the 
teeth of the ratchet wheel i, and the onward motion of the wheel is 
thereby stayed. To prevent the pattern being deranged by the sus- 
pension of the loom movements a ratchet wheel m, is fitted on the 
tappet shaft K, into the teeth of which a pall or catch n takes. The 
catch turns ona stud fixed in the framing, and at its upper end is an 
eye to which a cord is attached; the other end of the cord is fastened 
to the belt lever, by which the loom is thrown out of action. By 
this means, when the attendant stops the loom the catch falls into 
the teeth of the ratchet wheel m, and prevents any backward move- 
ment of the tappet shaft K, by which the pattern might be deranged. 
The shaft T, which carries the pattern wheel S, has titted to it a 
pulley 0, over which is passed a belt p, one end of which is secured to 
an eye fast to the flooring, and the other is connected to a lever gq. 
The lever is fast at one end toa pin titted in a bracket projecting from 
the loom framing, the other end is secured by means of a pin passed 
through the guide r. This arrangement admits of the tensional 
pressure of the belt p on the pulley o being regulated so as to check 
or control the speed of the pattern wheel S. 


the lever, and forms the bearing point for the action of the tappet 


ated in concert to form sheds in the warp at each throw of the shuttle, 
as in ordinary plain cloth weaving. But when the segmental pattern 
wheel comes into direct operation by drawing aside the pulley, the 
cam ceases to act upon that heddie, and the other heddle being 
held down by the detent, neither of the levers can shift, and the warp 
shed remains open for the passage through of as many weft shots as 
are required for the productivn of the cord or thick line in the 
fabric. When the proper number of weft threads have been thrown 


action goes on again in gear for plain weaving. ‘ihe catch threads 
of the warp, which must be operated at the selvages for binding in 
those weft shots which would otherwise be left loose when no change 
occurs in the shed, are worked by the small lever disposed above one 
of the tappet shaft cams, the free end of this lever being attached to 
one end of acord or chain, as already described. By these means 











each cord or thick line is produced by an agglomeration of the ordinary 
weft threads used in producing the body of the cloth, whilst the 
checking or cording details allow of the loom being worked as rapidly 
and easily, or nearly so, as a common loom. It will be obvious to 
the practical weaver that, in producing certain classes of goods, as, 
for example, where one cord is to be produced after another without 
any plain weaving between, provision must be made for effecting the 
direct disengaging action of the heddle movement upon both heddles. 
This is effected by the introduction of the second segmental pattern 
wheel, so that the disengagement, as demanded by the exigencies of 
the pattern, can always be produced upon the heddle lever, which 
stands in its proper position for the purpose. During the formation 
of the cord in the fabric which is being woven it is of course necessary 
| to suspend the taking-up motion of the loom, and this is eflected by 
the lever movement working in connection with the segmental pat- 
tern wheel. When only one segmental pattern wheel is used this is 
easily accomplished by the action of the same lever which conveys the 
pattern wheel action to the heddle lever movement; but when two 
| segmental wheels are used it becomes necessary to provide the sepa- 
| rate lever and actuating projections, so that each movement may 
| work properly and independently. By means of the foregoing im- 
| provements the weaver has placed at his command a great variety of 
| patterns and effects, which may be woven with as much ease and de- 
spatch as ordinary plain fabrics. 





Forsyru’s IMpRoVEMENTs 1N Locomotive ENGINEs.—Some ex- 
periments have lately been made by Mr. Forsyth, of Messrs. Sharp, 
Stewart, and Co.’s works at Manchester, on a new method of heating 
the cylinders and feed water of locomotive engines. A plate. of 
wrought-iron, cut to the shape of the smoke box, is placed in an 
inclined position within it, its top edge resting against the tube plate. 
This causes the products of combustion to descend after leaving the 
tubes, and to travel entirely round the cylinders previously to passing 
off by the funnel. But this is not all, for at the upper part of the 
smoke box is placed horizontally a new water heater, which consists 


| of achamber filled with short tubes, through which the heated gases 


| to the boiling point. 


pass in their way to the funnel. The short tubes are divided into 
rows by diaphragms, which cause the feed water to take a long and 
circuitous route in its way to the boiler, thus raising its temperature 
The effect of this water heater in uniformly 
dividing the curreht of gases as they pass through it is rather singular, 
as it tends to equalise the work done by all the boiler tubes, only 


| allowing the central or upper ones to pass their due proportion of the 
; products of combustion, thus keeping all the tubes clean and pre- 


segments U are fastened. These segments d act upon a projection on | 


tached to the side standard A; the other end of the leveris connected | 


venting any deposition taking place in them. Another improvement 
consists in attaching to the locomotive a small donkey engine for 
feeding the boiler, and which is so arranged as to draw the water 
through the heater when the engine is standing still or while getting 
up full steam. When the water is not required to pass into the boiler, 
it is allowed to circulate in the heater and back into the tender, thus 
making continual use of all the heat in the smoke box. . A third im- 
provement consists in fitting to the end of the blast pipe a regulator 
in the shape of a hollow cone, which has a number of vertical slits 
round it, and which can be opened or closed at pleasure, thus regu- 
lating the draft with great nicety* The experiments hitherto made 
have given the most satisfactory results. We hope soon to place 
before our readers a more detailed account of them. 

MANUFACTURE OF WALLOSIN OR ARTIFICIAL WHALEBONE.— 
The New York Post thus describes the manner of converting rattan 
into wallosin or artificial whalebone, as practised in that city :—** The 
large bundles of rattan, as imported, are first sorted, cuts into strips 
of proper length, straightened, trimmed, and divested of the outer 
hard and brittle coating or bark. This is done by the aid of ingenious 
machinery. The rattan is next steamed, and then thoroughly dried 
in a furnace or drying-room, at a temperature of 180 degrees, when it 
becomes ready for the impregnating process. It is then placed in 
large, strong cylinders, perfectly air-tight, and all the air is pumped 


| out, leaving a perfect vacuum in each and every cavity and pore of 


The operation of the various parts will be better understood from | 
the following description:—When the segmental pattern wheel, in | 
virtue of its pre-arranged pattern working projections, does not act to | 
draw aside the pulley of the heddle lever, the pulley stands fair above | 


the rattan. A stop-cock is then turned, which admits into the 
cylinder a stream of dark liquid, the composition of which is a secret, 
although the principal ingredient appears to be gum shellac. After 
the cylinder is full, a force-pump is applied, and continued in operation 
until the pressure of the liquia upon the cylinder, and, of course, upon 
the rattan within, amounts to fifteen atmospheric pressures, or 210 
pounds to the square inch. It is then considered certain that the 
rattan is thoroughly impregnated in every pore. The rattan has now 


| changed its character, and become hardly distinguishable from the 


shaft cam, and under these circumstances both heddle levers are actu- | 


| 





in, the segmental pattern wheel releases the parts, and the heddle | 


best quality of whalebone, except that it is somewhat more elastic, 
and less liable to splinter and break. It has gained 100 per cent. in 
weight by impregnation, but little remuins to be done in the way of 
drying, polishing, and fitting the ends, &c., to prepare it for use for 
umbrellas, parasols, canes, &c., and other purposes. In 185d, 
Velleman, Soloman and Co., first heard of the manufacture of 
wallosin, and one of the firm went to Europe, and saw the process of 
manufacture at Meissen. They purchased the patent for the United 
States, and it was registered at the patent office, November 27, 1855. 
They spent about a year experimenting, and making sundry im- 
provements, and about the Ist of January last commenced the manu- 
facture of wollosin. By working night and day they turn out about 
18,000 umbrella frames per week, and the demand fully keeps pace 
with the supply ; and they will be compelled to build another factory 
soon, in order to supply the increasing demand for wallosin, which is 


| said to be superior to anything else for ladies’ hoop skirts, now so 


thick cording weft is not required for forming cords in the fabric, as | 


widely in vogue, 
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TO CORRESPONDENTS. 

Nortice.— The First Volume of Tut ENGINEER may now be had, ready bound 
price 15s.; also, Volume Two, price 16s. Orders received by the Publisher, 
301, Strand. 

L. S.— We believe the boilers proposed to be constructed of corrugated iron were 
circular ones, and in this case there would be no great difficulty in joining the 
plates. We do not at this moment recollect the name of the patentee ; but we 
think you will find it by searching the indices of patents in our first or second 
volume. 

R. P.—FYour questions are too vaguely put for us to reply to with any certainty 
of giving the information you require. We know of no recent improvements 
appertaining to the subject. If you wish to know whether an ordinary steam- 
vessel is better or worse than a ferry boat capable of taking a train of carriages 
on her deck, we may say that it is a@ question depending entirely upon local 
circumstances, and one which cannot be answered generally. If you give us a 
special case, with full particulars of levels, &c., we will tell you which is best. 
We believe in the case you refer to, that ferry boats capable of transporting trains 
are contemplated, but we are not positive. 

T. J, R.— We cannot form a safe opinion upon the boiler without seeing a sketch 
of it with all the stays marked ih their exact positions. If you will send the 
skeich we will answer your questions. You say nothing about the slaying of the 
top of the fire-box. The strength of a boiler is only equal to that of its weakest 

T. W. (Tring.)—You can order the covers for vols. 1 and 2 of any country book- 

seller, and get the volumes bound in the courtry. The covers will cost you 2s. 6d. 

each, In reply to your second question, we believea man would raise more by working 
upon treddles than by the use of a winch—that is, by raising himself and doing the 
required work by his own descent, Which mode of applying force is best depends 
greatly upon the nature of the work to be performed. A winch is a very useful 
mechanical ins‘rument, especially when the work to be done necessitates the labour 
of to men, as the power each is capable of exerting when working alone is 
limited to that communicated when the position of the winch is most un- 

JSavourable; but when working together they work upon cranks at right 

angles to each other, and each assists the other when in an unfavourable position 

Sor giving out power. 

We are compelled to postpone answers to several correspondents until next week. 





MILLER’S MODE OF PROPELLING VESSELS. 
Sir,—Having observed in Tue Enorseer of the 17th April a communica- 
tion from Mr. Miller relative to a certain mode of propelling vessels 
patented by him in June, 1856, I beg to say that, in the year 1851, Lin- 
vented a propeller similar to that patented by Mr. Miller, and had a sketch 


of it drawn out showing the mode of applying it to the propelling of | 


vessels. CHARLES GIBSON, 

[As you do not appear to have patented your invention in 1851, we do not see why 
you should find fault with Mr. Miller for patenting a similar invention to your 
own, It is quite clear that Mr. Miller was not bound to know what you had 
drawn out for your own amusement.] 





PERPETUAL MOTION, 
(To the Editor of The Engineer.) 

Sir,—Your correspondent “ Saile " must be in error as to the clock in 
the Woolwich barracks. No motive power could be obtained by the means 
suggested by “ J, A. D.”—viz., a ball rolling down an inclined plane turning 
on a centre, which should tilt up when the ball is at the lowest point. I re- 
member seeing such an apparatus in a watchmaker’s shop in Princes-street, 
Soho. It was, I believe, a substitute for a pendulum. 

It is astonishing how many people, even at the present day, believe in 
the possibility of perpetual motion. Elementary books on mechanics have, 
1 think, much to answer for on this head, by persisting in calling the lever, 
screw, &c, mechanical powers, instead of mechanical agents, they en- 
courage the notion that by them, or combinations of them, power can be 
created instead of only transmitted and modified. A. H, Patrerson, 





(To the Editor of The Engineer.) 

Sir,—The clock noticed by one of your correspondents, as in the Royal 
Military Repository at Woolwich, was one of the earliest patented inven- 
tions of the late Sir. W. Congreve. I refer to the one with the steel ball 
gravitating on an inclined plane, with an alternating or tilting movement. 
The idea of its having gone forty years I believe to be grossly inaccurate. 
I think it will be found that twelve months is the furthest advance it has 
ever made, or was ever designed to make, towards a perpetual motion. 

Sherborne Lane, June 23rd, 1857. R. P. 

(To the Editor of The Engineer.) 

Sir,— Your correspondent “ Saile™ is slightly in error as regards the clock 
in the Rotunda at Woolwich, inasmuch as the ball is worked by the clock, 
and not the clock by the ball. The clock, I believe, was designed by Sir W. 
Congreve, and requires winding up about once or twice in a century. 

Millwall Cable Works, June 23rd, 1857. Witusam Roserts. 





Exnatum.—Zn letter on the subject of Fitting Small Steamers, for “ breakwater ” 
read “ backwater.” 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening m cah week. The charge for four lines and under 
ts half-a crown; tach ne afterwards, sirpence. The line averages eleven 
words. Blocks are charged at the same rate for the space they fill. 


Letters relating to the publishing and advertisement department of this paper are to 
be ad.ressed to the publisher, Mk. Bernanp Luxton, Engineer-office, 301, 
Strand, London. All other letters and communications to be addressed to the 
Editor of THE ENGINEER., 32, Bucklersbury, London. 
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FRIDAY, JUNE 26, 1857. 
NOTE BOOK. 
MEETING OF ENGINEERS IN MANCHESTER. 
As we had reason to anticipate, the attendance of engineers 


the presence of those who owe a debt of gratitude to that 
great engineer to whose honour it is to be erected. 


ing out this noble work to the memory of 


day, that the statue had been sent from London on the pre- 
vious evening, and that it would be placed upon its pedestal 


Manchester, certainly one of the finest*sites in the town, 


the most indebted for its prosperity to the genius of Watt, 
as we presume there is no place where so much has resulted 
from his labours. As the cotton millis thelife and soul of 
Manchester, so the life and soul of the cotton mill is the 
steam engine, for without this all must be stillness and in- 
activity. The coals annually consumed in Manchester alone 
are about 2,000,000 tons, more than one-half being used in 
manufacturing operations. But to return. The engineers 
now assembled in Manchester, as we last week noticed, 
will not be occupied solely in the reading and discussion of 
papers, interesting as this may be, but will also spend part 
of their three days’ visit in examining some of the chief 
engineering works and manufactories of the town and 
neighbourhood. Of the works thrown open for inspection, 
we may mention those of Sharpe, Stewart, and Co. ; Joseph 
Whitworth and Co.; W. Fairbairn and Sons; J. Nasmyth 
and Co.; Beyer, Peacock, and Co. ; Dunn, Hattersley, and 
Co.; the Oxford Road Twist Company; Pratt Brothers 
| and Co., of Oldham, and Hick and Sons, of Bolton ; besides 
several others which we cannot enumerate, but to the 
| proprietors of which we are sure we are only echoing 
| the feelings of all engineers in tendering our thanks 
| for the facilities afforded them. Besides the numerous 
works thrown open for examination, permission was 
obtained from the committees of several of the public 
institutions for the members of the Institution of 
Mechanical Engineers to visit them. The Mechanies’ 
Institution, in which the meetings were held, is a new 
| building of noble proportions, and a perfect model of its 
| kind. It is as yet incomplete, but classes ave to assemble 
| in it on the 13th of next month. In another column will 
| be found a bare outline of the subjects of the several 
papers read, but we trust next week to furnish our 
readers with a more detailed account of them; we shall 
also at the earliest possible time publish such of the papers 
as appear of most importance, in a complete form, and with 
the necessary illustrations. 

We feel assured that this meeting of the members of the 
Institution of Mechanical Engineers will be looked back 
upon as one of the most interesting ever held, and cannot 
fail to increase the popularity of the institution and the 
number of its members, There is every reason to believe 
that, from the success of the meetings at Glasgow and 
Manchester, the original intentions of its projectors will 
be carried out, and that it will be possible to hold four 
meetings in different towns of the kingdom, in addition to 
the four ordinary ones held in Birmingham, which, as a 
centre, is perhaps as good a place as any that could be 
found for head-quarters. For our own part, and on the 
part of a numerous class of our readers, we beg to offer our 
thanks to Mr. Marshall, the secretary of the institution, 
as alsoto Mr. Fothergill, the honorary secretary to the 
local committee, for the great zeal they have displayed in 
getting up the Manchester meeting. 





THE PATENT MUSEUM AT KENSINGTON. 

THIs very interesting collection of mechanical models and 
portraits, which has been brought together chiefly through 
the exertions of Mr. Bennett Woodcroft, is now open to the 
public daily, and, as the printed catalogue informs us, free 
of charge. We are, therefore, somewhat at a loss to under- 
stand how it comes to pass, that while the Commissioners 
of Patents advertise the museum to be open daily free of 


each. 


charge on all the days of the week ? 


Mr. Fairbairn, the chairman of the committee for carry- | 





not imagine that they are exactly adapted for the purposes 
of elementary instruction in mechanics, and, consequently, 
can be but of little service to the class of students attending 


Wait, | the general classes. A visit to the Polytechnic, and an in- 
announced at the commencement of the meeting on Wednes- | spection of the models which it contains, would do more 


in the way of imparting general information than is ‘ikely 
to be afforded by a collection which derives its principal 


on the following day. As most of our readers are probably | interest from the historical associations connected with the 
aware, it is to be’erected in front of the Royal Infirmary in | various articles displayed in it. 


In truth, the Patent Museum is intended for students ofa 


and where it will form a worthy companion to that of | higher class than those who are likely to attend the training 
Dalton, the great chemist, which has been erected some | ‘ss, m 
time. Manchester, of all towns in the universe, is perhaps | and men of science are those for whom it will have most 


schools in connexion with it. Inventors, manufacturers, 
interest, and since they have been the principal, if not the 
only, contributors to its establishment, it is but right and 
proper that their convenience should be consulted before 
that of the scholars, who can only have a vague and limited 
appreciation of its contents, 

‘rom the way in which the various machines, models, 
and portraits have come into the possession of the Com- 
missioners of Patents, the collection, as a whole, is neces- 
sarily of asomewhat fragmentary character, But, from the 
indications afforded by the number of contributions re- 
ceived since the museum has attained “a local habitation 
and a name,” we are justified in anticipating thatin a few 
years hence, when the objects for which it was established 
are better known and understood, both the symmetry and 
extent of the collection will go on improving, and keep pace 
with the advancing spirit of the times. 

It is our intention, on an early occasion, to present our 


| readers with a series of illustrations, engraved from photo- 
| raphs, of some of the ‘most interesting features of the 


-atent Museum, so that those who may not haye an oppor- 
tunity of gratifying their curiosity by a personal inspection 
of the models, may at least have the pleasure of looking at 
them through the lens of our photographic camera. 


ROUGH-AND-READY CONTRIVANCES. 

Tne other day, in expressing his opinion of the “ Nautilus,” 
Mr. Robert Stephenson is reported to have said, that he 
regarded the rough-and-ready style of contrivance dis- 
played in the working details of this new diving apparatus 
as especially deserving the attention of engineers. As we 
have had an opportunity from personal examination of 
ascertaining the character of these rough-and-ready appli- 
ances, we imagine it will not be amiss to improve the occa- 
sion by a few gencral remarks on what appears to be a 
rather suggestive theme. 

This rough-and-ready peculiarity of American machinery 
is very conspicuous in their contrivances for saving manaal 
labour, even in the most homely details of everyday life, 

We should be loth to assert that English engineers 
have less of that sort of instinctive mechanical aptitude 
which originates these rough-and-ready expedients, but it 
is certain that, whether they have less or more than their 
transatlantic brethren, they, at all events, do not turn it.to 
such account. There is such a thing as style or fashion 
even in the way in which people try to be original. And 
an English inventor unconsciously allows himself to ‘be 
trammelled by precedents, which have no value or influence 
in the mind of the American inventor, 

Doubtless this habit of conforming to established usages 
which we display, even when attempting to do what was 
never done before, is not without its compensating advan- 
tages in the mechanical, as it is in the political system of 
thiscountry. But it may be questioned whether we might 
not be the better of a little of Brother Jonathan's versa- 
tility of mechanical resources, even if it were accompanied 
with a spice of their political eccentricities. It does not 
need to instance the lesson which was read to us on the 
bleak plains before Sebastopol to convince us that we 
English have a sad aps to the mill-horse track of 
routine. We certainly do pretend to protect our inventors 
and, in a sort of churlish growling fashion, even to encdu- 
rage them; but then the invention must not be too out- 
rageously original. There is nothing so obnoxious to John 





charge, the Committee of Council of Education reserve three | without precedent; in fact he does not believe in it. 
days, Wednesday, Thursday, and Friday, on which the | the wisest of men,he holds “ that there is no new thin 
public are only to be admitted on payment of sixpence | the sun,” and regards the man who says that he 

Does this mean that while the Educational Museum | yented something new as a humbug, 
can only be visited free of charge during three days in the | Now, if John would only mae a, <P 
week, the admission to the Patent Museum is to be free of | that, because he won't, he has something else to do. 


Bull as anything which pretends to be absolutely new, and 
Like 
g under 
nas in- 
an impostor, or a fool. 
t it is of no use sayin 
Well, 
| but supposing that he could be brought to reflect, that 


If we are to judge from the tenor of the public intima-| every moment of his existence he is employed in doing 
tion given out by the Council of Education, it would appear | something new—something that was not done before in 
that they intend the Patent Museum to be included in the | exactly the same way—possibly he might then admit that 
general regulations concerning the days of free admission. | the wisest of men might, after all, have been mistaken ; 
There may be reasons which, in the opinion of the Com- | and that, so far from there being “ nothing new under the 
mittee of Council of Education, render it desirable that the | sun,” it might with equal truth be asserted that there is 
convenience of the general public should give way to that | nothing old under the sun. 
of the students attending the establishment, for whose | « tempora mutantur et nos in ille. 


As the old proverb. has it, 
With all his revye- 


benefit, we believe, these reserved days have been ap- rence for precedents, John Bull is a daily, nay, an 
pointed ; but we question very much whether these reasons | hourly innovator in spite of himself. He never shaves 


in Manchester during the two past days has been so great 
will have much weight with those whose claims, in our | himself twice in the same way; on each occasion when 


as to afford ample proof that they are ever ready to avail 


themselves of opportunities of meeting each other and dis- 
cussing the progress of inventions in which they are all 
so deeply concerned. Very soon after the hour at which 
it had been announced that the meeting was to take place, 
we counted not less than 200 gentlemen in the theatre 
of the New Mechanics’ Institution, in David-strect, mostly 
members of the Institution of Mechanical Engineers ; this 
number being subseqacntly, as the day advanced, con- 
siderably increased. Neither was the meeting confined to 
engineers of the district, as we noticed several gentlemen 
resident in Dublin, Glasgow, Edinburgh, and London. 
Taking all things together, there has rarely, if ever, been 
presented so many inducements for engineers to congregate 
together. Both the place and the time were well chosen, 
and one circumstance more perhaps than any other tended 
to make the present meeting of the greatest possible interest. 
We refer to the inauguration of the statue of the immortal 
James Watt,which it is intended should take place on this 
day at twelve o’clock, and to witness which all the mem- 
bers of the Institution of Mechanical Engineers are 
invited. The inauguration of this statue has been post- 
poned for a short time, in order that it should take place in 


inventors and patentees who have contributed the models 
and portraitsin the museums. Hitherto, the whole expense 
of fitting up and arranging the models, as well as the 
salary of the curator, has been defrayed by the funds 
obtained by the Commissioners of Patents from the patent 
fees, so that the only assistance afforded by the committee 
has been that of affording shelter to the collection of patent 
models, from which they now assume the right to exclude 
the non-paying public for three days in the week. 

We would fain hope that our first suggestion is the 
correct explanation of the contradictory announcements 
made by the Commissioners of Patents on the one hand, and 
the Committee of Council of Education on the other, and 
that the Patent Museum will be open at all times to the 
public, while those departments only which are specially 
set apart for the use of students, are intended to be reserved 
from the gratuitous and consequently indiscriminate ad- 
mission of the public during the time it is occupied by them. 
From the purely technical nature of the information re- 
quired for a thorough appreciation of the various models 





preserved in the Patent Museum at Kensington, we should 





opinion, ought to have the first consideration—the body of | he lathers his raddy chops before the mirror which 


has reflected them every morning at the same hour 
for the last twenty years, there has been a rough- 
and-ready adaptation of means to ends, varying with. the 
circumstances of each operation. His hot water is never 
of exactly the same temperature, nor his razor in the same 
condition of edge, nor, possibly, his hand equally steady. 
Consequently, were he to persist in carrying out the 
‘adoaga. of doing exactly as he had done before, regard- 
ess of the altered position of his physiognomy, there is a 
considerable probability that, on some occasion, he might 
shave his nose off. Seriously, the principle involved,in 
these rough-and-ready expedients is simply that of direct 
action, or the shortest route from the means to the end. 

An American, in crossing a square, prefers cutting 
through by the diagonal, even if he splash his white pants 
on the journey. John Bull would no more think of com- 
mitting such a solecism as taking the rough diagonal, when 
the two clean smooth flag-paved sides were at his disposal, 
than he would think of speculating in a mercantile ven- 
ture—say of potatoes and Irishmen! 

We pride ourselves upon being an eminently practical 
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people; but the Americans, with all their spirit-rapping | soft ground and other experiments might be deferred to | Empire; and its magnitude and importance should induce 


and other nonsense of a like character, are, perhaps, even 
more practical than we are. An American who sits down 
to whittle a broom-stick into an eight-day clock, goes to 
work as if all the traditions and usages of clockmaking 
were obliterated from his memory. An Englishman, under 
the same circumstances, would spend more time in at- 
tempting to imitate the routine process of construction of 
one, than the Yankee would take to whittle half-a-dozen 





rough-and-ready samples of an equally effective article. | 
We have not been able to meet with any detailed account | 


of the numerous rough-and-ready contrivances 
American engineers are in the habit of applying in their 
various labour-saving machines, but, from the samples that 
sometimes come in our way, we imagine that a very in- 
teresting and instructive treatise might be written on the 
subject. 

Mr. Whitworth’s report on the machinery employed 
for manufacturing purposes in the United States is too 
meagre, or rather too condensed, to be of much service, but 
there is quite enough to stimulate curiosity, and prompt 
the question why some enterprising publisher does not 
.take up the subject. ‘There are plenty of young engineers, 
with ample leisure and ability at their disposal, to be able 
to do justice to the rough-and-ready contrivances of our 
American cousins, in giving such an account of them as 
would be of considerable service to the engineers of this 
country. 


or 
5 


THE ENDLESS RAILWAY. 


From time immemorial engineers and contractors, in the 
execution of various works, have been familiar with the 
advantage of a plank on which to wheel barrows of earth 
or other materials. The plank, in such cases, forms a 
bearing to the barrow wheel, the wheel being an endless 
lever. The railway is an extension of the principle of this 
artificial bearing to four-wheeled vehicles. The common 
road is nothing less than an artificial bearing for the wheels 
of vehicles of all kinds. In horticulture gardencrs use the 
plank as a bearing both for their barrow wheels and their 
own fect, to prevent injury to the soil, as well as to reduce 
the amount of labour in wheeling; and in agricultare an 
endless railway to cart and wagon wheels, for the pur- 
pose of lessening the draught of horses and reducing the 
injury done to land by wheels, has long been a great 
desideratum. So far back as the year 1770, Richard Lovell 
Edgeworth, Esq., of Hare Hatch, Berks, patented a 
“ portable railway or artificial road, to move along with 
any carriage to which it is applied.” The principle of this 
invention obviously cmbraccs that of Boydell’s endless 





railway, now exciting among agriculturists and others a 
considerable amount of interest, for in his specification he 
says—“ My invention consists in making portable railways 


which | 
| could apply them to his own individual case, so far as the 


harvest time; others, again, to the winter and spring sea- 
sons to test the injury done to clay lands by the traction 
engine, and also to settle the amount of draught both by 
direct and indirect traction. Tae importance of such a 
course is manifest from the fact that the question of expense 
cannot be satisfactorily settled otherwise ; for, although 
both systems are advantageous, and unanimously ad- 
mitted to be so by those who have seen. the endless rail- 
way in operation, yet the actual advantages gained in each 
case can only be ascertained by experiment. And were 
farmers to see such a course of experiments made, each 


¢ 
hi 





quality of the soil would admit; aud even in slight differ- 
ences of soil they could make approximations sufficiently 
near the truth to satisfy themselves as to the course they 
ought to pursue, 
the one hand, a traction engine propelling itself over the 
experimental grounds, and endless railway carts and 
wagons being hauled over the same by horses; and on 


Were farmers, for example, to see, on | 
|; cient to liquidate, on redeeming interest at a short date, 


the other hand, the endless railway removed, and the | 


engine, carts and wagons hauled over the same ground 
by horses, they would then know the difference in 
favour of the endless railway, and whether or not it 
would justify the increase of expense at the outset which 


the change would involve. ‘They would know the number 


of horses required to haal about portable engines under | 
a rope traction system without the endless railway ; and the | 


number of horses required under the endless railway sys- 

tem; the injury done to the land under both, and the in- 

crease in the quantity and quality of produce grown. 
Theoretically, the draught is proportionate to the depth 


the English Government to follow the example of France, 
by advancing capital for its experimental investigation, 
more especially in large towns and the metrupolis; for if 
once a proper experiment proved that town sewage would 
pay the expense of application, and leave a balance as profit 
to the inhabitants, there would be no want of capital and 
companies to utilise all the town sewage in the kingdom, 
India, and our growing colonial empire. 

There are several fiaancial reasons sufficient to justify 
Government in advancing capital for an experiment, 
worthy of enumeratiou—the first of which is the certainty 
of properly conducted experiments being followed by suc- 
cess; the second, that, when successful, the works could be 
transferred to a company or to the inhabitants for whatever 
they cost; and thirdly, chat the increase of produce from 
sewage would yield indirectly au increase of revenue suffi- 


the capital advanced from the public purse. 

The inhabitants of towns would gain three things—the 
reduction of their rates, doctors’ bills, and household expen- 
diture for dairy and garden produce. The utilisation of 
sewage as proposed would give rise to important improve- 
ments in the management of cows in town, for the growth of 


| Italian rye-grass would have a tendency to remove them 


to which the wheel sinks. If the wheel sinks, for example, | 


six inches in the soil, these six inches form an obstacle in 
front, cither over which the wheel must roll, or through 
which it must cut its way. The endless railway obviates 
this obstruction, the wheel rolling on a smooth surface, 
hence the reason why the team of three horses hauled the 
siege gun whose carriage wheels were furnished with the 


endless railway, while twelve were required when the | 


wheel sunk inthe marsh. ‘The endless railway, however, 
is greatly inferior to the common railway as regards 
draught, the obstacle in front of the wheel being greater : 


| for the former makes a gradient whose inclination on level 


to wheeled carriages, so that several pieces of wood are | 


connected to the carriage, which it moves in regular suc- 
cession, in such manner that a sufficient length of railing is 
constantly at rest for the wheels to roll upon; and that 
when the wheels have nearly approached the extremity of 
this part of the railway their motion shall lay down a fresh 
length of rail in front, the weight of which in its descenc 
shall assist in raising such part of the rail as the wheels 
have already passed over, and thus the pieces of wood 
which are taken up in the rear are in succession laid in the 
front, so as to furnish constantly a railway for the wheels 
to roll upon.” Since the above date something like a dozen 
endless railway propositions have been enunciated ; and 
now that horses are being superseded by steam, the value of 
a bearing for the wheels of ail carriages used in agricul- 
tural operations increases in importance. 

The advantages gained by the endless railway are re- 
duction of draught and injury done to the land; and 
this is trae whether horses or steam engines are used, 
and whether steam is used by direct or indirect trac- 
tion. In every case results are in favour of a broad and 
flat bearing for the wheel, In the case of horses 
in an experiment as regards draught, three horses hauled 
w heavy siege gun over marshy ground, the 
whee's of the gun carriage being furnished with end- 
less rails, while twelve horses stuck fast with a gun of 
the same weight, the carriage whecls of which were not 


soft 


Is; and as regards damage to 





furnished with endless ra 
the soil, the wheels in the latter case sank toa great depth, 
the horses’ fect also sinking deeper than those of the for- 
mer team, and altogether doing immense harm; while 
the endless railway scarcely left any impression upon the 
surface, the feet of the three horses doing less than one- 
fourth of the injury done by the twelve. Inthe locomotion 
of portable engines, either by horses or steam, and in the 
hauling of carriages in carrying manure or produce over 


land is greater when the wheel first comes upon the rail 
and least when it leaves it, while the latter on level land 
retains its own level position, or alters but slightly from it. 


TOWN SEWAGE, 


Tue plan of applying fresh or undecomposed town sewage 
to land by underground pipeage is slowly but success- 
fully gaining ground. Our readers will pereeive from 
a report in another column that our Gallic neigh- 
bours are not behind us in experimental inquiry, and 
that results on both sides of the channel fully corrobo- 
rate the conclusions arrived at in ThE ENGINEER, as to the 
cconomy of utilising town sewage in a liquified form. 
The subject is perhaps of even greater importance to French 
than it is to English agriculturists, and from the manner 
in which his Imperial Majesty has taken it up (as he does 
all other national questions of the kind), it will, no doubt, 
make rapid progress—soon becoming general throughout 
the length and breadth of France, every town and village 
in the empire adopting it, no less to the sanitary than to the 
pecuniary interest of their inhabitants. 

The French and English experiments have been so ably 
handled before the Royal Agricuitural Society of England 
by Mr. Chadwick, that we only refer to the report already 
noticed, proposing to confine our own observations to the 


following general questions, viz.:—(1.) Climatic cireum- 


stances and cropping, how far they affeet the successful 


soils of 2 similar quality by steam, either by direct | 


or indirect traction, doubtless similar results will be ob- 


tained. 
weight, the whecls of which are not furnished with cndless 
rails, into the middle of a soft clay field in the depth of 
winter, to work a stationary windlass in ploughing, o, into 
a field reduced toa tine dcep mould for getting in root crops 
in spring, would require a larger number of horses than 
many farmers now require to work their farms; and the 
fact that farmers would thus have to keep up their present 
number of horses for the purpose of hauling about their 
portable engines from place to place, as required, is perhaps 
the strongest practical argument advanced in favour of the 
traction engine with its endless railway ; for thus furnished 
it can place itself any where in the field, taking with it its 
coals, water, and implements for tillage, without doing 
comparatively any harm. Placing, by means of horses, a 
ortable engine in the field at this season, when the ground 
is hard and dry, furnishes no evidence of the draught re- 
uired to do so in winter, or the injury the wheels do to 
ne Jand. 

The reduction of draught and decrease of injury to the 
land are legitimate subjects for experimental investigation 
by the Royal Agricultural Society—sabjeets which we hope 
its implement committee will not overlook. At Salisbury, 
for example, part of a field might be trench plo¢ghed, 
searified, and prepared as for root crops, in order to make 





To take a portable engine from three to ten tons | 


application of sewage. (2.) The sanitary and pecuniary 
question. (3.) The nationality of the general question, and 
the propriety of our Government following the example of 
France, by advancing capital for making experiments 
under certain conditions, (4.) The abundant supply of 
dairy produce and garden vegetables which towns would 
receive, exclusive of the benefits gained under the second 
head, 

So far as experiments yet warrant a conclusion, Italian 
rye-grass in a warm climate yields the best return for 
and this is a crop which could be profitably 





town scewas 


converted into milk and hay throughout the whole of 


France and Euglaud, where the local supply of these 
articles is less than the consumption; and in Ayrshire 
and at Edinburgh the returns from liquified manure and 
from town sewage guarantce that the same system of 
mauagement may be profitably adopted farther north. In 
France the sewage, from the warmuess of the climate, the 
smallness of the farms, and the system of husbandry 
pursued, could, no doubt, be more profitably used than 
in this country, according to our present state of agrieyl- 
ture; but when once steam is brought to bear upon the soil 
the differences may not be so much in favour of the former, 
small farms not being so well adapted for this power. The 
small farm system of France, however, may disappear 
before the triumphant arm of steam, or become moditied, 
each farm being turned into one ficld, so as to suit that 
power, and consequently leave her the most favourably 
situated for forcing up large crops of Italian rye-grass in 
her warmer climate thar can be done in England. 

Under the second proposition France would also have the 
advantage of England, both in a sanitary and pecuniary 
sense, for the warmer the climate the greater the amount 
and virulence of pestilence arising from decomposing sew- 
age, and the greater the yield of produce which could be 
forced forward in a scason by its immediate application, 
the greater the profit. This, however, is only a question of 
degree, tor both would be gainers. 

The next topic is the most important in an engineering 
sense, as it involves both the chemical question of convert- 


m 
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ing into a source of wealth what is at present a source of 


pestilence, and the mechanical question of laying out streets 
and towus, laying down piping, erecting works for steam 
engines, &c. &e., so as to suit the new system of things, 


experiments upon land in such a state—carting crops off | bothin the mother country, her colonies, and her East Indian 


from town, for the purpose of in-door feeding with grass 
close to where it was grown, it being cheaper to send the 
milk to town than the heavy crops of that grass. This 
vould increase the health of towns, the number of cows 
kept, and the quantity and quality of milk. From the little 
expense attending the culture ot Italian rye-grass, again, 
market gardeners would grow it for supplying cow-kcepers, 
butchers, &e. This would lead to a mixed system of crop- 
ping, furnishing a more abundant supply of vegetables. 
With regard to rates for sewage management, none would 
be required, as the farming of the sewage would yield a 
profit. The inhabitants of towns, therefore, have every 
inducement to bestir themselves aud use what influence 
they have to get the subject experimentally investigated. 
An experiment upon a sufficiently large scale, and upon 
the most improved system of utilising sewage, is very much 


| wanted to settle this question, and nowhere could such be 








more favourably made than in the neighbourhood of the 
metropolis. At Rugby and other places the practice is ex- 
ceptional in many respects, for either the system of crop- 
ping, kind of crops grown, mode of applying the sewage, 
or something else, is acknowledged as defective. For 
growing large crops of Italian rye-grass alt: rnately with 
garden vegetables, and for absorbing and retaining large 
dressings of sewage, applied at considerable intervals tor fore- 
ing up such crops, land is required to be prepared expressly 
for the purpose, and the kind of preparation will depend 
upon the quality of the soil, for upon such a preparation the 
success of every experiment must greatly depend. In 
the neighbourhood of the capital an experiment could be 
made, embracing a variety of soils, with every prospect of 
success, affording to other towns a satislactory rule for 
their guidance. 





CHEMICAL. 


RESEARCHES UPON TANTALUM. 
By M. H. Rose.* 





Metactic tantalum ean be prepared by decomposing the double 
fluoride of tantalum and sodium; by sodium Three parts of the 
double fluorite is introduced in layers into an iron crucible with 
At a dull red beat the reaction is accom- 
plished witha bnght ineindescence. On coliny, a black mass is 
obtained, which is washed with water. There remains a black 
powder, which is washed with water, and, finally, with very dilute 





one part of sodium. 


aleohol. 

This black powder is metallic tantalum, in an imperfect state of 
purity. The metal is geners!ly mixed with tuntalate of soda, 
Nevertheless, it conducts electricity well. Heated in air it burns 
with vivid brilliaucy and is transformed into tantalic acid, In order 
that the oxidation may be completed and the acid white, the 
metal should be stirred with a platinum wire during the inean- 
Hydrozhlorie, sulphuric, and nitric acils do not 
attack it, neither dves aqua-regia, as Berzelius has before remarked. 
Hydrochloric acid partially dissolves it with the disengagement 
ot gas. When treated with a mixture of hydrofluoric and nitric 
acid it dissolves rapidly, with heat, disengaging red fumes; 
melted along with bigulphate of potash, the metallic tantaluin is 


descence. 





transformed into tantalic acid. 

When metallic tantalum is heated in a current of chlorine it 
becomes incandescent, and is converted iuto chloride of tantalum 
whieh di-ti's over. 

Tantalite of soda is partially reduced by phosphorus vapour 
at a high temperature, On treating the product of this reaction 
with watera back mass is obtained, which curtains six or seven 
per cent of metallic tantalum. 

When tantalie acid or ebloride of tantalum is redneed by 
ammoniaat a high temperature metallic tantalum is not obtained, 
but azotised matters result. 

Chloride of tantalum can be prepared by passing a current of 
chlorine over a mixture of tantalic acid and charcoal heated to 
redness, 

it is indispensable to obtain a pure product to operate on the 
tantalie acid carefully purified from stannic acid. This is done 
by fusing the impure acid with a mixture of sulphur and car- 
bonate of soda. 

The analysis of chloride of tantalum have not given results so 
concordant as to require t':e determinations of atomic weights, 
‘this solid chloride is vo'ati'e, yoluiminous, diilicultly crystallis- 
able, a slight excess of chloride condérses, whicha currentof dry 
air displaces only with difficulty, on the other part it often con- 
tains a small quantity ofan acid chloride. 

The experiments most conclusive have given for the average 
composition of chloride of tantalum the followlng numbers :— 
tantalum, 81°14; chlorine, 50°75. From these numbers the 





10 


| tantalic acid should contain—tantalum, 81°14; oxygen, 18°86 


These resultsdiffer considerably from those obtained by Berzeliua 
his tun alic acid contained only 11°51 per cent. of oxygen. 

Tantalic acid may be represented by the formula Ta 0) which 
exhibits, in a satisfactory manner, the composition, g: nerally, of 
the combinations of tantalum. If this formula is admitted, the 
atomic weight of tantalum would be 86026 (O=100). 

Bromide of tantalum prepared as the chloride, and deprived of 
the excess of bromine, is a yellowish substance. A combination of 
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tantalum with sulphur may be obtained by passing sulphide of | tube serves asa receiver er forthe gases, and seceubeitad - a flexible 


earbon over tantalic acid kept at a strong red heat. The sulphide 
ef tantalum so prepared is of a grey biack colour, but takes a 
metallic brilliancy and the colour of brass when rubbed in an 
agate mortar; it is a good conductor of electricity. Chlorine 


only acts feebly on it at the ordinary temperature ; when heated | 


it forms chloride of sulphur and volatile chloride of tantalum, 
and a black residue remains formed cf sulj of tantalum. The 
sulphide of tantalum doves not ¢ vrespoud in its composition to 
tantalic acid, butit probably contains two equivalents of tantalum 
and tree of sulphur. Sulphide of tantalum can be obtained of 
a less density by reducing the chloride of tantalum by sulphuretted 
hydrogen at a red heat; a black sulphide is obtained which, 
rubbed in an agate mortar, takes a metallic lustre and the colour 
of brass. Sometimes, some yellow crystalline crusts are obtained 
which rather resemble sulphide of iron. Sulphide of tantalum 
conducts electricity well; chlorine attacks it at the ordinary 
temperature ; its composition is represented as that of the pre- 
ceding sulphide by the formula Ta, 5,. 
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ON AN APPARATUS FOR COLLECTING THE 
WATER AND OTHER LIQUIDS AND ITs 
GENERAL CHEMICAL ANALYSIS. 

By R. A. Surra, Ph, D. F.BS., F.C.S, 

THERE never has been, to the auther’s knowledge, a suitable 
apparatus four collecting the guses from water. These gases have 
been collected, but the widely different results of Dalton and 
Sanssure show how imperfect have been the methods used. 
The apparatus, not till lately 
both in the neck and bulb ; ; 
course, first come from the ueck, 
receiver, over mercury, 
water to rise in the receiver. After some time ebullition would 
begin, and steam and gas would escope together. The methud 
is in a high degree un; leasant to work with, and the loss is apt 
to be great, 
aconsiderable amount of the gas. Aguin, there ust be so mucii 
evaporated that the steam itself, when condensed, will form a 
large portion of the water that — over, avd the result ob- 
tained must, in a great measure, be the difference between the 
quantity of air absorbe d ly the water during a loug space of 
time, and the quantity absorbed in a s! ort time by a smaller 
quantity of water. ‘This absorption must of necessity take place 
when the water over the mereury has cooled 

Professor Bunsen has directed his talents to this, and has im- 
proved the plan to a great degree, but the author cannot think 
that he has c smpletely succeeded, By his apparatus, as de 
scribed by Dr. Hoffwann in the Jo wnal of the Chemical S« ciety 
of Londvn, there is still a great amount of steam carried ove 

with the air, which, condensing above the mercury, must lead to 

absorption and to error. In fact, his principle is to carry the air 

over by a superabundance of watery vapour. Then be makes a 

globe with all its juints and attachinents stand the pressure o! 

the atmosphere, which is of itself a dangerous experiment, 

readily do these joints give way and allow air to pass. Forthese 
reasous, and because of its complicated structure, the author has 
not used the apparatus of that eminent chemist. 

Oue of the author’s earliest trials was the fullowing : it may be 
useful to describe it, as it will show the reason for avoiding 
pressure as much as possible. The flask in which the water was 
builed was connected by a bent tube with a vessel of mercury, 
on the upper part of the bend a tube was attached exactly in the 
manuer now used, aud which will by the woo lcut. 
When the apparatus was filled wich water and heat app.ied, the 
mercury of course yielded and acte:l like a safety valve. Some 
times, however, it ruse too high or sunk too low, and the pressure 
of a very small column waa sufficient to cause air to enter by the 
joinings, even after they were bound in the most careful manver 
with strong wire. Another objection was, that over the mercury 
a certain amount of water was placed, which did not sufficiently 
diffuse itself amongst the rest, but :emained comparatively cool. 
This mizht have been avoided by heating the mercury also, had 
not a readier plan presented itself. 

‘Ihe principal feature of the method adopted is that of regu- 
lating the varying pressure which results from boiling, and from 
the generation or escape of the gases, by a balloon capable of 
dilatation and contraction. 
pressure within and without the apparatus is always the same, 
and the apparatus is at the same time kept constantly full. 


GASES FROM 
APPLICATION IN 





- when heated the water would, 
this being inserted under a 








so 


be secn 





A flask is fitted on to a glass tube by a strong tube o 
vulcanised caoutchoue bound round firmly with wire, so that 
no escape of water or gas occurs, although used for weeks 
together. To the other end of the glass tube is attached a thick 
balloon of vulcanised caoutchouc, it may probably be as well 
to have it thin, but for the sake of convenience. this kind being 
reidily fuund in the shops, the author used it thick. The small 
tuve at the top is, of course, one piece with the glass tube. Another 


y altered, was simply a retort filled 


would cause first a certain amount of 


the water that comes over being sufficient to absorb | 


By the use of this apparatus, the | 


lund the gas 


| 





| 








tube to the smail tube projecting sfrom the glasstube. This tube 

may be disconnected by means of an external pressure valve, 

_a steel spriug which closes the caoutchoue tube, <A similar 

valve is pi iced xt t 
T 


or 


he upper part «if the receiver, 





If the balloon be stroug and suflicientiy elastic, it may be 
pressed flat and then allowed to expand, when it wiil fii itsel! 
if the end of the tube has been dipped into any liquid. Whea 
raised again ivto its proper position the water may be pressed 
from the balloon into the flik and up tothe poiuta. The 
vailloon then empty, or nearly , anil perfectly Hat. If it be 
Strong, or li it have a tendency to expand, inay eXerelse a 
Sigut pressure, tending, of cor rse, to draw air into the joints, 
but this is very small indeed, and if too much, then a balloon 





with less elasticity may be used. The joint @ is shut 
between 6 and d opened. Tie water 
it rises passes into the upper tube b 
expanding pr contracting to a small extent 
continually risi 
is imyx 


aud that 
is boiled and the air 
‘the balloon ¢ is cons tantly 
‘Lhe hot water 
ig, but has no iujurivu effect on the balloon, It 
tant not to allow it to hang down, as cold water may 
lodge in it. The apparatus is small, holding about 3,300 graius 
of water, Much less may m reality be used with safety. ‘The 
tube d is wide, of about thre e- quarters of an inch bore, and so is 
more readily kept at a high heat during the process. When no 
ipes, the connecting valve is shut, the tube & remove l, 

passed into a graduated tube over mercury for 
rement and analysis. 


as 


1s 


more air ese 


measu 


When the gas fills b there is little fear of loss by absorption, 
This absorptiun may be ca!cnlated or it may be entire ly prevented 
by completely se] arating the gas from the water. ‘Thisis done by 
putting a piece of parafiine into the tube; it melts, swims on 
the top, and on cooling prevents all connexion between the water 
and the air or gasin 4, Parafline does not hold very firmly to 
the glass, and, if used, a large piece must be taken; but if a mix- 
ture of one-baif parafline and one half wax be used, then a ve ry 
little will be found enough: t stain the pressure wheu passing 
the gas through merci ry into th e graduated tubes. The end «a 
might have a st glass, and the tube b might be gradu 

but I do net at present see many advantages in that 
, excel t under exc ptional circumstances. If the tube } 
shouid be long, it may happen that paraffive wiil not welt in it 
uvtil the surfuce of the water be a good deal lowered. In that 
case either a shorter and wider tube may be used; or, if a great 
amount of gar be expected, the long one may be retained, and 
the melting of the paraftine assisted at first by the application of 
alamp. Very little help is required in any case 

On examiniug waters it is useful to adopt this process asa 
regular part of the analysis. As the author intends to give a 
separate paper on the amount of gas contained iu waters, he will 
say little about it at present, but he may mention, to show the 
importance of the subject, that whilst a given portion of the 
Manchester pipe water gave half a cubic inch of oxyyen gas, the 
same amount of water from a well, peiluted by town drainage, 
gave only ,025 of inch, or in the proportion of fifty 
two and a-half, showing how thoroughly the organic matter ‘had 
exhausted the soil of its oxygen. 
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As the process of collecting gates from water becomes by this 
means perfectly simple, the appar.tus may be employed in mauy 
cases of the kind not here weutioned, For example, the amount 
of czrbonates in water may be obtained in this way, with great 
exactness, by simply adding some muriatic acid to the uppe r 
receiver, and boiling as described, after the free gases have been 


removed. 
Sometimes hydrogen may be collected in this way from dissolv 
ing metals, aud estimated with advantage, instead of the direct 


estimation of the metal when there is a complicated mixture, 

Some years ago the author read a paper to the Ruy 
on the mode of estimating ammonia, cyanogen, 
means of the nitrogen obtained, or Gecomposiug them with chlo- 
ride of lime soda. The apparatus gives the power « f com- 
pleting the process, and obtaining much finer results. If even 
very small quantities are used with this apparatus a correct re 
sult may be obtained. If chloride of lime is used it is well not 
to take too much, as the oxygen given out ov boiling must af: 
terwards be absorbed. Water which has been ¢ irefully boile 
must be used to fill the apparatus. 

Sometimes gases may be collected from liquids by the use of 
a simpler apparatus still. 
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urea, &c., by 


The flask of water may have over ita 


cup of oil, into the lower part of which the mouth of the flask 
projects. Over this mouth may be placed a receiving tube, filled 
with oil or melted paraffine. When the water boils all the gas 


goes directly into the tube, and is immediately cut off from the 
water below. There are Which this may be used with 


cases in be 
but in geueral the apparatus above-described is to be 


advantage, 
prefer red. 


THE PATENT JOURNAL, 
(Condensed from the Journal of the Commissioners of Patents.) 
rants of Provisional Protection for Six Months. 


804. Bewicke Buackpurn, C = ham Cenneee, Surrey, “Im provements in 

























the manufacture of pens.’- f vist 2 47. 

1156 Joun Puomas Way, We lbec. an =a pe don uy) rovoment in 
the inauufa ture of suap.” —f' recorded 23rd Aj 

1264. JUSTE HEKKEKO, Kue Vivien ne, Paris, An in, re over d inking and 
stamping machine.”—Petition rcorded 5th May, 1857. 

1292. Win val CUAKLES ABEKDEIN, Shepperton é otta.es, New North-ro vad, 
Islington, ** The tubular clastic fastener and stud for gent! men’s shit 
col ats id wristbands, and other warmeuts.”— /edon recore Tih Ma 
1557. 

1302. CaLen TaYLER, Deptford, Kent, “ Improvements in the manufacture 
of sheets and mate uitable for covering fluors, for other useful 
purposes.”—/ efitio ecorded sth May, 1857. 

1400. KANDAL CRESSWELL, Couduit-street, Kegent-street, London, “ A new 
articie, to be called ** typla velvet,’ suitatie for carpets, furniture hang 
ings, Wearing apparel, and other useful purposes.” 

1506. Tuomas GrauamE, Upper § our-street, Portman-square, London, 
‘Improvements in intand navigatio —4 etitions ve dzTlk «ay, 1857. 

- Lovis HEINEMANN ai.d ARNOLD HEINEMANN, Manch ter, “ Improve- 
nents in those parts of printing machines called ‘doctors.’” 

153 Tuomas Witson, Bradmore House, Chiswick, Middicsex, mprov 





mien ts in floating bodies used in washing machines.”—/ eifions recorded 


Me 1557. 














557 ‘Puree KoTuwkLu AkrowsMiTa and Ropert Caunce, Polton-le- Moors, 
Lancarhire, ‘* ¢ ertain apPevements in machinery for carding cotton and 
other fil-rous materials.” 

558. Pau Emite Cu aprtt 8, Fleet street, London, *‘ Improvements in 
stereoscopes.” 

1559. Epmonp Roy, Rue ’e l’Echiquier, Paris, ‘‘ Improvements in the con 
struction of railway velicles for the special purpose of allowing them to 


run freely on short ¢ urved lines. 











560. CHARLES LopexTst Loudon, “An apparatus for cleaning the 
buttoms of iron ships while afloat 

1561. Sauven Lees, James Lees, and F x Lees, Rochdale, Lanca 
shire, ** Luprovements in machinery for 2 cotlon, worsted, and 


other fibrous substances.” 
1562. Witu1aM Jones, Kelvey Cotta: 
ing and compressing artificial fuel.’ 
1563, SAMUEL MoRAND, Manchester, “‘ Improvements in apparatus used for 
stretching and dr) ing fabrics.” 
1564 Georoe Remisorox, Hereford. = eee Old Brompton, Midd!« 
uN BakvoN Bat BE, 38 LoughLlore Pe 
Brixton, surrey, * lmprovewents in locomotive ebygines, ap; li cable w 
common 1oads.”” 


ge, Swansea, “‘ Improvements in heat- 


d 


x, ar 





ite snd-t « 








——E 








1565. Groner Deetey, West Bromwich, Staffordshire, "enced mean 
for preventing the e xplosion «f steam boilers. 
1566, Ricard ARCHIBALD Brooman, F.eet-street, London, “ Improvement 


in gas burvers. "—A communication. 














1567. JouN JoBs0N, Bulwark-strect, Dover, Keut, “ Improvements ip ol 
caus or feeders.” 

1508. WILLIAM Dare, Panton street, Haymarket, London, “ Improvements 
ju actual micasurement for ‘dolieatius garments,’ —Partly a couuusl- 
ca ul t id 

1 vr Paosrer Tuexais, Grand Rue Dieppe, France, “ Improve- 

iiway bresas, appacabie to raliway carriages, called railway 

1 CoNSTaNTINE Jexnixes. Great Tower-street, Loudon, “Im- 

Ss ia the manufacture of payer, papier waché, aad obher 

Lo72. Vicrok BuumBeré, Bloomfield Lodge, Notting-hill, London, “ Im- 

Vemcnts in the wauulactare of billiard tabies, 

15/3. WiLuiaAM Mitten, Backinghsu-steeet, Sorand, London, © Improve- 

at the manufacture of sugar, aud iu the appacatus used therein,” 

5 taM Haxvoine, Forest iil, Kent, Au improvement in pistol 
5 OMAS WELCOME Roys, Southampton, Long Island, New York, 
United state * Laprovemeuts applicable to fire-arms ” 

576. JAMES Kixo, servatory-street, Oxiord, “ lmaprovements in the 





mufacture of shirts. 














Puomas Latuam Boorse and Ricaarpd Boors, Burslem, Staffordshire, 
“Improvements ia the manalactace of Ocuan ital povbory aud articles 
made from clay aud other like plastic macerials.”—. etitions recorded 4th 
June, 1857 

1578. Rosexr Hanuam Couuyer, Park-road, Regent’s-park, London, “ An 
improved mode of preparing the residue of beetroot, mangel-wartgel, and 
otuer species of the genus beta left in sugar making and distillativa, to be 
used as material in making r, papleg macho, budbuard, aad other 





ular tnanulactures 
1579. KichanD Roserts, 
aud SAMUEL Suaw, 
weaving aud foiding 





Iteaton Norris, L un 


» Clicolire 


sash and Weur Suaw 
, * Luaprovements in macuinery for 


re, 
Geeetos 


fabrics.” 

















158). Evovand Rotassitie, Jurangon, near Pau, France, “‘ Improvements 
in manufacturing stearic acid,” 

1581. Joseri Erigsxe Makte Jean Cuatn, Annonay, r rance, *‘ Certain im- 
provements in propelling ou water aud in the aw.” —A comuuaiwation 
from Joseph Robatel ous 

1582. Yuomas Wueeunouse, Salford, near Manchester, and Joux Gregy- 
woop, Pendleton, Larcashire, * laaproventents ia veatilating vehieles or 
carriages lu bioblion, 

1583. Menxay Scaumtwe, Surrey-stri Strand, Loadon, ‘The new cork 
roller tor lithegraplie printiog.” A« uniunication, 

1d>4. GeorGe CouLigR, Haliiax, Yorkshire. * Laycovements in preparing 
print parbi-covured yar for lbaadtacture lute fabrics, 

1535. Feebinanp Jossa, So. Helen's Collery, near Bishops Aucklaud, 
Durham, ** liprove ments in ualling irva avd steel, ’ 

1557. WituiamM Kowarv Newron, Casucery laas, Loudon, ‘ Laaprovements 
in the manufacture of paper, piyier macs acdbvacd, and vobher similar 

". A coumunication Irom M. Vvelter, juu., Heideuheim, Wur- 

Nd KNowLes Muspratt, Liverpool, and BaLttuasaR WILMNELM 
GERuaND, Livyd-street, Greenhoys, Manchester, “Iaprovemeats in 
treating waste liquids produced iu the manufacture of chk rine, and in 


t 


separaung nickel, cola.t, aud copper, from jiqguors containing them i 
combination with manganese and ion, '"—4 efile ws reco, ded bth June, 1857. 

1590. ‘fuomas George Saaw, Darimouth-row, Biackheata, Keat, “ Im. 
provements in bedsteads.” A communication, 


FREDERICK OLDFIELD Wa 
uid Farper WyNaut 
ywwelnouls lu loan 


11 »b, Coré-strect, Burlington-gardens, Lon- 
ol Rue de la Paix, lxviles-lez-Bruxelles, 


facturiig miauure and obtuuing accessory pro- 


ICK 





:AM Powers, United States, 
, or cubling mict 
DULPH DINGLINGER, 





‘An improved machine for punching, 
als and Sie su USLances, 

£ Prussi sd luiprovements in pumps, 
ich Hnproveiments are alse able Lo steam eupties. 

Kowakv Hikst Hetoson, buriey, Uticy, Yorkshire, ** Improvements 
meals OF apparatus to prevent diiving sbliays lapping ou the shafduag 
shit off their pulleys.” 

1595. Jostru Now * Improvements in portable ster eoscopes.” 
1596 Koerxs, Barthoiomew-close, Londen, “ Lup rovements in 
machinery for winding or folding drapery or other like goods,” 





Gerla, 


papphl 


when tl 


vy 
lexi 


Juseru 














1507. Ka want Epwakops, Enyletic id terrace, De Beauvoir iown, Kingsland, 
London, * An improved mode of fastening stair rod» and other reds,” 
1608. AMORY FAIRBANKS SUERMAN, Roxbury, Nurfok, Massachusetts, 
United dt ** Linprovements in machinery lor breaklug, huchelliug, rove 
ing, sploniog, and tarring hemp, flax, mauilla, or any fibrvus material 

or mavcriais 





ALFRED JEAN VINCEXT Dorrex, Paris, “ Improvements in ornament- 
wood, metal, leather, aud other surfaces.” —/elitions recorded 





ug cloth, 


(th ¢, 1857 

ldul “‘D ONALD BeTUL ne, Cambridge-terrace, Hyde-park, Loudon, “ Im- 
provements lu ap paratus fur preventing or consuming smuke ilu furnaces 
and chin y 

1602. Joun Buown, Golds Green, West Bromwich, Staffordshire, “ Certain 


improvements adapted bo t 
1603. Ev@ank linvoks, Burm 


un barrels, and other 


he prevention of steam boiler explosions,” 
A new ot improsed manufacture of 
articles of light manufacture, i” recorded 


sham, ** 


tition 





oy 





Protected for Six Months by the Deposit of a 
Complete ¢ pecification. 
1658. Tu Wolverhampton, *Juiprovements in apparatus to be 


employed as at aati and detector iy cases of burglary ”- -Lcpostted and 
it ¢ 12h Je » 1857. 


Invention 





Patents on which the Stamp Duty of £50 has been Paid, 
1207. ‘nom Maka Feit, King William street, London, aud W.LiudaM 
Cooke, Curzen-street, Hanover-square, London.— Dated loth June, 1864, 
1313. Freverick Joun JULYAN, Gerrard-street, Soho-square, Londun.— 
Datcd 16th June, 1854. 
1317. Davin Lowg, Leicester.— Dated 16th June, 1854. 
1325. Joun ALLIN WiLLIAMs. Baydon, Wilts.—Dated 17th June, 1854. 
182). Joseru Fourpuinier, Sherburuc-treet, Is.ington, London.—Dated 
17th June, 1354 


1345. ALEXANDER STRPUEN, jun., and ALEXANDER Pirxig, Kelvinghaugh, 
near Glaszow. — Dated 2uth June, 1854 

1356. Jousx M‘Ixnis, Liverpool.—Dated 21st June, 1854. 

1347. NaTruaniki CLAYTON and Juseru Suurrcewoxtn, Stamp End Tron 
Works, Lincoln Dated 20th Juue, 1854, 

1571. CuakLes CowPen, Southampton buiidings, Chancery-lane, London.— 
A communication. —Dated 220d Sune, 18 

1350. OLiver Kice Cuase, Cornhill, Londoa, — Dated 21st June, 1854. 

1309, Joun Makniorr Buasurie.y, Millwall, Poplar.—Daved 22ud June, 1854, 

1s iN ‘TuomseN, Newtou-le- Willows, Lancashire. — Dated 24th June, 

















l4uzs Corypon STILLMAN Sperry, Connecticut, United States —A communi- 
cation irom William M, Chase, Boston, Massachusetts, United States,— 
Dated 20th June, i554 

Erratum. 
372. For ‘ David Falconer Wright” read “ David Falconer, Wright.” 
Notices to Proceed. 

285. Averin Cuambers, Canterbury, and Wiitaam Harrison Crampton, 
Lynsted, Kent, * A mode of working railway breaks.” 

386. GronGe Beoson, Manches er, ‘lmprovements in coating metal with 
wetal and metatiic compounds Petdtious recorded Wik Kebvuary, 1857. 
390. AcuILLE ConsTANTIN Danpravut, Ruc Benve di etits Champs, Paris, 
“Preserving orgauised animal and Vegetable jatters, especially ali- 

mentary substances,” 
401, Wiuttam Gkorce ARMsTRONG, Newcastle-upon-Tyne, “ Improvements 


in ordnance, 
Joun Poour, Riley-street, London, “ Impre »vements in safety 
or other valves, and in mechavicai appl ances thereto. 


403. Chelsea, 








06. Georor Cuarre New Oxford-strect, London, “ Improve- 
ments in cleansing cas litinns recorded Mth Febi ary, 1857. 
419. Guoner Gimson, Stalybridge, Lancashire, ** Ce rtain improvements ia 
steam engine Ped w vecorded 2th f wry, B57 
D. A. Lams, Berwick upou-Tweed, “ Tmproveu ents in water-closets, 


iin apparatus connected therewith 












Wibliad StertiNIUS CLAakK, High Holborn, London, ‘ lmprovements 
1 machines for grating substan A communication. 
Nok Cuayroy SMrru . hurton-street, Pimlico, Loudon, “ Improvee 
ments In the di ( pine. 
130. Manmapuke WitLiaM HALetr, Saint George’s-road, Eccleston-equare, 
Loudon, ‘ Improvements in apparatus for securing window and other 


© peulay gs in buildings 

431. Jousx Lawson aud Srerney Corroy, Leeds, Yorkshire, “‘ Improve- 
mevts in machinery for roving, spluuing, or twisting flax, cotton, wool, 
and other fibrous substances.’ 


452. Gronor Hakpstar¥, Skegby Colliery, near Mansfield, “‘ Improvements 


in apparatus for actuating and applying the breaks of carriages used on 
railways, aud for coujding such carries 

438. KicuanD Houcuis, jun., Bridport-place, New North-road, Hoxton, 
“ ” 





improvements li wlaruls 


436. Joun WiLLians, Port Madoc, Carnarvon, North Wales, “Improve- 
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anchor chains on board 


ments in apparatus for lowering and 
'—Petitions recorded 13th February, 


ships and for other similar purposes.”. 


444. CHARLES Ropert Moarte, Old Broad-street, London, “ Improvements 
in the permanent way of railways.” 

445. WiLtiam Cooks, Cornhill, onion. “Improvements in apparatus for 
ventilating.” — Petitions recorded 14th Februar: ‘¥, 1857. 

. THOMAS NEWcoMB, Cowley- place, Commercial-road, Peckham, Surrey, 
“Improvements in 'y for facturing hails.”—Petition re- 
corded 16th June, 1857. 

463. EMILE ALCAN, Fore-street, London, “‘ Improvements in machinery for 
cotton, silk, and other fibrous mate- 








rials."—A communication. — 

467. Freperick Burnett Hoventox, Upper Gloucester-place, Dorset- 
square, London, “(Improvements in the preparation of materials used 
in the manufacture of paper.”—- Petitions recorded 17th February, 1857. 

480. SamugL Dyer, Bristol, ‘“‘ Certain improvements in ships’ windlasses, 
capstans, bumpkins, gins, and cranes.”—Petition recorded 18th February, 
1857. 

483, GuorGe Frepenick Lex Mpakin, Albion-street, Hyde-park, London, 
“An improved method of applying breaks to railway carriages. "—/etition 
recorded 19th February, 1857. 

499. Jonn Compr, Leeds, Yorkshire, “ Improvements in the construction 
and driving of power looms, in the formation of shuttles, and in the wind- 
ing and arrangeme nt of weft, parts of which improvements are applicable 
to other purposes. "Petition recorded Wth Februar y, 1857. 

508. Joun WutrnnKap, Preston, Lancashire, ‘ Improvements i in boilers.”— 
Petition recorded 2st February, 1857. 

540, Joseru Rozinson, Glasgow-terrace, Thames Bank, Pimlico, “ Tmprove- 
ments in the stayes used in green-houses and hot- houses.”— Petition 
recvrded 24th February, 1857. 

579. Wittiam Henny THoRNTHWATTE, Newgate-street, London, ‘Certain 
improvements in barometers.” — Petition recorded 27th February, 1857. 

639. Groner Waiter Dyson, Tinsley, near Sheffield, Yorkshire, “Tilting 
iron and steel, or any other malleable substance, by perpendicular 
motion.”— Petition recorded Sth Murch, 1857. 

661. Witiiam Perriz, Woolwich, Kent, “ Improved means of, and appa- 
ratuses for, creating or increasing draughts and currents,”— Petition 
recorded 6th March, 1857. 

749. Wittiam Epwarp Newrtox, Chancery-lane, London, ‘Certain im- 
provements in folding window blinds and shutters.”—A communication. 
Petition vecorded Vit March, 1857. 

790. Wittiam Seaton, Chester-place, Regent’s-park, London, ‘ Improve- 
ments in the construction of the permanent way of railways, and 
machinery or apparatus employed therein.”—Petidion recorded 21st March, 

57 


1857. 
911. Groner Lowry, Salford, 





n the | 


Lancashire, ‘‘ Certain improvements in ma- | 


chinery for heckling flax and other fibrous materials.”—/etitwa recorded 


2ad April, 1857. 

938. Gorge Srencer, Cannon-street West, London, ‘ Improvements in 
machines used for facilitating the discharge of coals, minerals, earths , 
and other similar materials from wagons used on railways, tramways, and 
common roads.”— Petition recorded 4th April, 1857. 

999. Joun ATUBRTON MoLInrvaUx, Brighton, “ Impr in ec 
ing heat in locomotive and other high pressure steam engines.” — /’ tition 
recorded Oth April, 1857. 

1156. Joun Tuomas Way, Welbeck-street, London, “ An penton ement in 
the manufacture of soap. "—Lelition recorded 237d April, 18 

1159. Epwanp Mantco, Bucklersbury, London, “ Improvements in obtain- 





ing foundations for inarine or other structures.”— Petition recorded 24th | 


April, 1857. 

1302. Caen TayLer, Deptford, Kent, ‘ Improvements in the manufacture 
of sheets of waterial suitable for covering floors and for other useful pur- 
poses.” Petition recorded 8th May, 1857. 

1820. CuaRLes WILLIAM Siemens, John-street, Adelphi, London, “Im- 
provements in furnaces, and in the application of heated currents.”— 
Petition vecorded 11th May, 1857. 

1357. Geonge Woopwakp Morse, Louisiana, United States, 
breech-loading fire-arm.”—/'etition recorded V3th May, 1857. 

1525. Pierre Penoir Cuarvis, Place des Repentirs Guillotiere, Lyons, 
France, ‘* Improvements in machinery for manufacturing ribbons, trim- 
mings, fringes, and healds.” 

1531, Ratrn Exniseron Riptey, Hexham, Northumberland, 
ments in the permanent way of railways.” 

1683. Fenpivanp CHAKLES WARLICH, Hope Cottage, Kentish Town, London, 
“Improvements in generating steam.” —- Petitions recorded 30th May, 1857 

1578. Rorerr HannuaM CouLyer, Park-road, Regent’s-park, London, “ An 
improved mode of preparing the residue of beet root, mangel wurtzel, 
and other species of the genus beta left in sugar making and distillation, 
to be used as material in making paper, papier maché, millboard, and 
other similar manufactures.” 

1584. Groner Conver, Halifax, Yorkshire, “‘ Improvements in preparing 
printed or parti-coloured yarns for manufacture into fabries.”— Petitions 
recorded 5th June, 1857. 

1612. Joux Groex, Wellington-street South, Strand, London, ‘ Improve- 
ments in constructing gas retorts in the furnaces of steam engines or 
other furnaces,”—A communication from Nicolas Delannoy, Tournay, 
Belgium. 

1617. Tuomas HALE, Massachusetts, United States, “A new and useful or 
improved apparatus for heating and ventilating a building.”—A commu- 
nication from John Sawyer.—Vetitions recorded th June, 1857. 


“ An improved 


“ Improve- 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Guzette (and of 
the Journal) in which ‘this notice is issued. 


List of Specifications published during the week ending 
19th June, 1857. 
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* Specifications will be forwarded by post on receipt of the amount of price 


and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-oflice, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office. jf 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The | 


Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS, 

Including Fixed Steam and other Engines, Horse, Wind, end Water 
Mills, Gearing, Boilers, and Fittings, &e. 

* Hydraulic engines.”—Dated 4th 


73. Aime Lecocg, France, Jecember, 


1856 

These improvements consist in an arrangement by which the pres- 
sure of the water flowing from a basin or reservoir, and falling down in 
the buckets of a wheel inelosed on both sides, causes this wheel to turn 
and carry the water up through a syphon-like canal to another basin or 
reservoir, from whence part of the water may flow, and impart motion 
to another wheel, which latter, as well as the first one, may serve then 
as a prime mover for any machinery.— Not proceeded with. 


2892. Hetu Oepey, and Henry Hippent, Salford, Lancashire, “ Improve- 
ments applicable to colliery and locomotive engines for the purpose of 
arresting or retarding their motion at required intervals, or of indi- 
cating 
Sth December, 1856. 

The object of this invention, as regards colliery engines, is the pre- 
venting of accidents by winding over the head gear, and especially in 
deep mines, to prevent the weight of the down rope drawing the up cage 
over the head gear, and alsoto show the position of the cage in the 
shaft. As applied to colliery engines, the patentees claim, Firstly, the 
employment of an extra steam cylinder, to which steam is admitted by 
a revolving cam or cams, so as to bring the break intoaction. Secondly, 
the employment ofa revolving cam or cams for gradually, or at inter- 
vals, operating upon the throttle valve of the working engine. Thirdly, 
the employment of a revolving surfuce for showing the position of the 
load beihg raised, and any one of the above portions of the invention 
may, if desired, be used separately. As applied to locomotive engines, 
the employment of a disc with cam or tappet moving in proportion to 
the speed of the engine for the purposes set forth, 

2808, Joun Lonesottom, Leeds,‘‘ Generating, surcharging, or superheating 
steam.”—Dated 6th December, 1856, 

Accerding to this invention the ordivary steam from a steam engine, 








2928 WILLIAM EpwarRD NEWTON, 


2892. 
2893 Wintiam Hoopsr and Joseru Fry, Mitcham, Surrey, and George | 
‘Springs for railway carriages and for | 


or other boiler, in place of passing direct to the cylinder of the steam 
engine, is first brought in contact with a series of superheating or sur- 
charging hot water pipes or tubes, heated by the ordinary boiler fur- 
nace, or by a separate heating furnace if desired. These pipes or tubes 
are partially filled with water, and are so disposed as to produce a rapid 
circulation of water and heat through them. A quantity of these pipes 
or tubes contained in a convenient receptacle or casing, may be placed 
in or near to the condenser of the steam-engine, or otherwise conve- 
niently disposed, so as to be in close proximityto the cylinder; by 
which means the steam from the boiler or cylinders (when used expan- 
sively) is considerably reheated or surcharged, and will, therefore, give 
off a much greater amount of motive force. 


2904. GeorGce CoLLier, Halifax, and Epwin Heywoop, Sutton Crossbills, 


near Leeds, “‘ Steam boilers or steam generators.”—Dated 8th December, 
1856. 

This invention consists in so forming boilers or steam generators that 
the space for steam may be confined as much as possible to that part 
which is immediately over the fire space, and that that part of the 
boiler beyond the fire space is limited as much as possible only to water 
space ; and it is preferred that that part of the boiler surrounding any 
part of the flue beyond the fire space be reduced to that which is simply 
necessary for the purposes of construction.— Not proceeded with. 


2907. James Bertram, Edinburgh, “ Steam engines,”—Dated 8th Decem- 


ber, 1856. 


| 
| 
| 
| 
| 


| 


sliver is ensured. In applying the invention the patentees prefer to lay 
the sliver diagonally in parallel serpentine rows on the feed apron of the 
preparing machine, but it may also be laid across the apron at right 
angles to the line of progress of the apron; or a smooth fixed table 
immediately in front of the rollers may be used to receive the sliver ; the 
pressure of each succeeding line or row delivered on to such table serving 
to press the sliver forward under the bite of the rollers. 


road 





2881. Wittiam Henson, Buckingham-street. Caled » Isli 
and Henry Parmer, Newman- oye Oxford-street, “Sewing or stitching 
machines.” —Dated 4th December, 13 3 
This invention consists in the adoption in sewing or stitching machines 
of moveable plates for beds on which the fabric to be sewn or stitched is 
to be placed, such moveable plates or beds being arranged in conjunction 
with one or more needles, placed either horizontally or perpendicularly 
or both, and which plates or beds will be so arranged as regards the 
mechanism for giving motion thereto that any simple compound move- 
ment which may be necessary to produce a given set of stitches, or 
course of stitching or sewing, whether straight or curved, may be 
obtained merely by properly setting the machine before commencing the 
work or division of the work in hand.—Not proceeded with. 


| 2854. Davin, Crawrorp, Glasgow, “Washing, cleansing, and preparing 


This invention relates to the so arranging and constructing steam en- | 


gines of the condensing class, that the air pump ordinarily employed for | 


preserving a vacuum in the condenser during the working of such en- 
gines is dispensed with. In accomplishing this end one or more con- 
densers are used for each engine, but when a single condenser is used i 

connexion with a horizontal engine (for which class the invention is pe- 
culiarly well suited), the condenser is situated directly beneath the lon- 
gitudinal centre of the horizontal steam cylinder. This condenser is a 
vertical one, resembling an expanded pipe, and its upper duct communi- 


cates with the exhaust port of the steam cylinder in the usual manner. | 


This condenser is fitted with a cold water injection jet of the ordinary 
kind, and it has also a lateral branch pipe, with a species of snifting 
valve upon it, opening outwards. At the bottom of the condenser there 
isa large discharge duct, governed by a valve opening downwards, and 
kept up to its face by a spring. This duct opens out into the external 
atmosphere. The action of the engine so fitted is this: 
steam cylinder piston arrives at the end of its stroke, the exhaust port 
is opened in the usual manner to allow the steam in the cylinder to es- 
cape into the condenser, There it meets with the injection jet of cold 
water, and is hence more or less condensed as it enters the condensing 
chamber. The piston, then beginning to return by the action of fresh 
steam from the boiler upon its opposite end, whatever used steam re- 
mains in the cylinder from the previous stroke is suddenly driven down 
into the condenser, and its shock opens the foot valve of that chamber, 
allowing the water collected there to be driven out, whilst any air 
escapes by the small snifting valve. As the engine proceeds in its action 
this system goes on; and whilst the injection water partially condenses 
the exhausted steam, the shock or sudden pressure at each fresh steam 
action upon the piston opens the bottom valve of the condenser, and dis- 
charges the contents thereof, Instead of relying upon this species of 
self or automatic action of the condenser valve, provision may be made 
for the proper and pre-determined periodical opening of such valve by 
the motion of the engine itself. 
cold water may be opened and closed by the engine at proper intervals. 
When two cond rs are ployed one is put in communication with 
each end of the steam cylinder, so that they work alternately, thus 
affording longer time for condensation of the used steam. This arrange- 
ment is suitable for all classes of engines, but especially for those with 





When the | 


Similarly the injection valve for the | 


horizontal cylinders, to which air pumps are somewhat difficult of adap- | 


tation. — Not proceeded with. 

Chancery-lane, Middlesex, ‘‘ Apparatus 
for supplying steam boilers with water.”—A communication, — Dated 
10th December, 1856, 

This invention consists simply of a small vessel, or receptacle of any 
convenient shape (the form of a cylinder being preferred), the size of 
such vessel or receptable depending entirely upon the quantity of water 
it is required to supply to the boiler. This vessel or receptacle is pro- 


vided with two holes or openings, one being on the top side and the ; 


other on the under side, so that there is a passage through the vessel, 
but not in a direct line. 
ing, to which it is made to fit accurately, and the envelope or casing 
being provided with openings at top and bottom communicates en the 
one hand with a reservoir or cistern of water above, and on the other 
hand with the steam boiler below. The vessel or receptacle is remov- 
able in its envelope or casing, and may be actuated by an eccentric or 
other gear connected with the steam-engine. If cylindrical this vessel 
may be made simply to rock on its axis, or perform part of a rotation; or 
it may be made to reciprocate in the direction of its axis, the object of 
the motion in all cases being, first, to bring the opening at the upper 
side of the vessel, or receptacle opposite to the opening in the casing or 
en icating with the water reservoir above, so that the 
vessel ‘or receptacle may be filled with water, and then by removing the 
said vessel or receptacle back into its former position, the opening on 
the under side thereof will be brought opposite to the exit opening of the 
casing or envelope, when the water in the yessel or receptacle will pass 
through the said exit opening down the pipe communicating therewith 
into the boiler. — Not proceeded with. 








Crass 2.—TRANSPORT. 


Including Railways and Plaut, Road-making, Steam Vessels, Ma- 


chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 
See Class 1. 


NasmytH, Bucklersbury, London, ‘ 
other purposes.”—Dated 6th December, 1556. 

The patentees take tubes of vulcanised, mineralised, or otherwise 
permanently elasticated india-rubber of a suitable diameter and thick- 
ness, or they take sections of tubes, or cylinders, or rings, either of 
circular, square, or other section, and apply them either singly or in 
combination, in such a manner that the elasticity is produced by the 
compression of the cylinders, tubes, or rings in the direction of its or 
of their diameter, and where several tubes or cylinders are combined the 
variation of the position of the parts of the several rings, or of the ex- 
tent of their surfaces in contact, will give varying or increasing degrees 
of resistance and of elasticity. When rings or grummets are required 
for purposes where small force only is applied, they take short lengths of 
strong tubing, and turn it round, and join the ends together, and thus 
form rings. These springs are fitted into cases, or confined between two 
side surfaces. 


| 2901. SrergseN Ranyvonn Sut, Bristol, ‘‘ Anchors,”—Dated 6th December, 
| 56 


the amount of work done in relation to such intervals.’’—Datal 





In the improved anchors two shanks are usec, and come together at 
one end to receive a single stock. ‘The two shanks beyond the stock are 
inclined to each other, and at their outer ends or crowns they are con- 
nected by a crown plate which has axes or necks formed at the two ends 
thereof. The axes or necks on the crown plate pass through holes in 
the ends of the shanks, in such manner as to turn freely therein, and 
they are retained by keys or split cotters from coming out of the holes in 
ends of the shanks. The arms with the palms or flukes thereto are 
fixed on square parts formed on the necks or axes of the crown plate, and 
they move between forked ends in the ends of the shanks. The crown 


This vessel is mounted in an envelope or cas- | 


| 





plate by entering the ground adds materially to the holding powers of 


the two flukes which ere for the time being holding. 





Ciass 3,—FABRICS. 
Including Machi and Processes for Preparing, Manufacturing 
Printing, Dyeing, and Dressing Fabrics,'§ §e. 
2874 Jaswxs Appensi, and Witt C LISSOLD, Dudbridge, Gloucestershire, 
“ Preparing fibrous “substances for spinning. Dated 4th December, 1856. 
This invention relates to a novel mode of delivering the sliver from 
one preparing machine to another, and so making the preparation process 


continuous, while at the same time the uniformity of the prepared | 


| 2885. 


2870. Lopewyk Pouak Kerpyk, Manchester, 


textile fabrics and materials.”—Dated 4th December, 1856 

Onder one modification this machinery consists of a rectangular 

frame, fitted up with rollers, dash boards, a dashing frame, and driving 
gearing in such manner that the fabrics passed through the machinery 
shall receive a most effective and complete washing and cleansing. The 
frame is divided into a series of storeys or flats, one above another, Eke 
the floors of a house, each flat having a dash floor or a fixed platform 
divided down the centre, towards which division line each half inclines 
downwards. The goodsin a continuous rope like form are passed first 
of all through a bottom pair of taking-in rollers, which direct the rope 
of cloth, round a long horizontal roller of considerable diameter which 
runs in bearings at one side or end of the lowest flat of the series. The 
rope of fabric passes round the roller, and then proceeds horizontally 
along and through the flat at that level, passing in its way through a 
vertically traversing frame which works between the contiguous edges of 
the platforms or dashboard of all the flats, where these boards are 
divided as before explained in the centre. At the opposite end of the 
flat there is a corresponding horizontal roller round which the rope of 
fabric passes, returning through the flat, and through the vertical 
traversing frame to the first roller. The rope of fabric passes again 
round this roller, and again through the flat, and so on until the required 
number of crossings and re-crossings has been completed. The rollers 
are geared together so as to be driven simultaneously to carry the rope of 
fabric along, back and forward over these rollers, and through the flats, 
whilst jets of water or other fluid are allowed to fall upon the fabric in 
its passage ; and whilst the vertical traversing frame dashes the stretched 
lengths of rope with rapidity and severity upon the dash board beneath, 
the traversing frame being worked by an overhead crank, or by any 
other reciprocator. As the cleansing liquid falls down it is received 
upon the dash board beneath, and until it pours off at the centre the 
striking action causes the liquid to be well forced into the fibres of the 
goods. When the water falls away at the centre, it is received by a 
bottom duct, and conveyed away to a bottom side chamber, into which 
chamber the rope of fabric as primarily washed in the bottom flat is first 
of all delivered from its rollers. Here the fabric falls loosely, and opens 
80 as to have what may be termed a loose or open washing, in contra- 
distinction to the light or closed washing it receives in the flat. From 
this loose washing chamber the fabric in its rope form is again taken up, 
and similarly passed through the next flatin the series, where it is 
treated in a precisely similar manner, and is again returned to a second 
bottom loose washing chamber. This routine is continued throughout 
the whole of the flats until the fabric finally emerges from the top one of 
the series in its completely cleansed condition. Each flat is supplied with 
jets of water, and it is obvious that as the fabric passes through and 
beneath these jets, ana is violently struck upon the dash boards, a most 
powerful washing and cleansing action is secured. Provision is made 
both for varying the length of traverse of the vertical dashing frame and 
the rapidity of its traverses. 
Rovert Davison and Josuva Crowtner, Limerick, ‘‘ Machinery for 
winding yarns or threads on bobbins or pirns fixed on spindles driven 
by gear or cogged wheels and for winding weft, for either hand or power 
looms,” —Dated 5th December, 1856. 

This invention relates to apparatus or machinery for filling or winding 
yarns or threads on shuttle or other bobbins or pirns, and consists in 
the peculiar construction and arrangement of the spindles upon which 
the bobbins or pirns are placed when being filled, and the parts in con- 
nexion with such spindles, whereby they are driven or their motion 
suspended, for the purposes and as hereafter described. The spindle may 
be driven by spur, bevel, or skew toothed gearing, or by other suitable 
means, while at the same time, and by means of these improvements, 
the motion of the bobbin spindle is suspended by the self action of the 
machine when a sufficient quantity of thread or yarn is wound upon. it. 
The spindle also remains stationary while the bobbin is being removed, 
or while joining a broken thread, although the driving gear at all times 
continues in motion. For this purpose the patentees employ a spindle 
which is free to rise and fall as ordinary spindles used for the purpose, 
and upon the top of which the bobbin is placed to be filled. The spindle 
rests on a step at the lower part which has a constant tendency to rise ; 
but the spindle is held down by an inverted conical cap bearing upon the 
conical part of the bobbin, and on the thread as it is wound thereon, 
which, as regards its general principle, is as usual in such machines. 
They place each bobbin spindle within a socket piece which takes a 
bearing in the upper and lower spindle rails. The driving wheel is 
fixed upon the socket, and the spindle is of itself free to slide length- 
ways, and to revolve within this driving socket. The upper partof the 
socket is fitted with a cap piece which rests on a flanch formed on the 
socket, and is carried round with it by means of a pin projecting above 
the flanch and received into the cap piece, or it may be any other 
suitable clutch piece. The upper part of this cap has a square hole in 
it through which the upper part of the bobbin spindle passes freely. 
This upper part is round, and is not at all affected by the motion of the 
socket and cap. Immediately below this round part a square part is 
formed on the spindle which is free to slide through the square hole in 
the cap, but which causes the spindle to rotate with it. The lower part 
of the spindle, which is fitted to the socket, is of a diameter greater than 
that of the square taken at the angles, which is therefore freely received 
within the same socket. The action is thus: when the bobbin hasa 
sufficient quantity of thread or yarn wound upon it, the spindle descends 
so far by the pressure of the cap upon the bobbin that the square part 
passes entirely within the driving socket, which then rotates without the 
spindle, and consequently suspends the further winding of the yarn on 
the bobbin. Again, when the bobbin is about to be removed, or the 
broken thread pieced, the conical pressure cup is removed by turning it 
on one side, which allows the spindle free liberty to rise, which it does by 
the action of the rising step until it brings the large round part of the 
spindle up against the socket cap, which it lifts, and removes from con- 
tact with the pin or clutch of the socket flanch; the spindle then re- 
mains stationary. 

“ Apparatus for extracting, 
colouring matters to be employed for the purposes cf dyeing, or for other 
similar processes.”—Dated 5th December, 1856. 

These improvements consist, First, fn’ the novel application of the 
principle of centrifugal torce for dissolving and separating the colouring 
matter from the insoluble parts of roots, woods, &c., or other materials 
used in dyeing or other similar processes, The apparatus for effecting 
this purpose consists in a suitable arrrangement and construction of well 
known machinery used for separating liquids from solid matters by 
centrifugal force, namely, an interior case or chamber covered with wire 
cloth and perforated plates, &c., and revolving at a high velocity, in- 
closed in an exterior chamber or case. The pulverised wood or roots, 
&c., is placed in the internal chamber, and rotary motion being imparted 
thereto, water or any other solyent is introduced, being driven or filtered 
out by centrifugal force through the sides of the case, and the insoluble 
matter remaining behind is removed when requisite. The liquid thus 
separated may be passed into the dye, and out through the machine 
again, and so on, as often as necessary, until the colour is sufficiently 
extracted from the roots, &c., employed. This process may be performed 
by means of this apparatus, either used separately, or the apparatus may 
be applied so as to operate simultaneously and in combination with the 





_Jone 26, 1857. 





THE ENGINEER, 


515 











process of sd 60 diging as required. Secondly, the invention consists in ‘the 


The invention has for its object to improve and cheapen the production 





use of an arrangement of the above named apparatus in 
with a centrifugal dise pump, so applied or placed in connexion with or 
within the iuterior revolving case or chamber as to act as an auxiliary 
power in addition to the centrifugal power to facilitate the progress of 
the filtration or extraction of the colouring matter; and lastly, in the 
general arrang bi and construction of the whole ap- 
paratus hereafter to ‘we more fully described, as used or applied for 
extracting colouring matters, the extract being made simultaneously 
and in combination with the process of dyeing, or to be employed for 
the purposes of dyeing or for other similar processes, 


2908. James BLAtN, Belfast, ‘‘ Jacquard apparatus for weaving.”—Dated 8th 
December, 1856. 

This invention relates to what are technically known as the cards or 
unperforated pieces or surfaces employed in weaving ornamental fabrics 
in the jacquard loom, and consists in making the cards or pattern sur- 
faces of such materials and in such manner as to secure them from 
derangement from thermal] changes which ordinarily result in serious 
expansion and contraction. The improved cards or pattern surfaces are 
also far more durable than those of the common kind, and they possess 
the additional feature of being reconvertible into new cards with fresh 
patterns after they have done duty under one pattern, and this process 
of conversion may be repeated continually at very little cost. These 
new cards or pattern surface pieces are made of woven fabrics, such as 
linen or cotton cloth joined by adhesive matter to any other suitable 
substance, such as paper, and when a pattern is worked out the old 
cards may be rendered fit for carrying new patterns by having an 
perforated layer joined down upon the face, when the perforations for 
the new pattern may be made as in a fresh unused card, 

2916. Tuomas PEAKE, Abbey-street Mill, Derbyshire, “‘ Manufacture of 
chenille, and other piled iabries.”—Dated 9th December, 1556. 

This invention relates to certain improvements upon a former patent 
granted unto the said Thomas Peake in conjunction with William 
Smith and William Dickinson, on the 13th November, 1851, and it 
cannot very well be described without reference to the drawings, 

2923. Hector Mou.etr, Newley, near Leeds, 
fabrics.”"—Dated 9th December, 1856. 
In place of employing water together with soap or other ordinary ma- 
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“Fulling woven woollen 


2882. Avevste Epovarp Lorapovx BELLFoRD, 


of from such azotised organic matters. The novel means em- 
ployed are in general terms as follows:—Instead of employing vessels 
open to atmospheric pressure, as hitherto practised, for the reduction of 
these substances into manure, the inventors employ the powerful agency 
of the closed boiler, or digester, whereby they are enabled to 
bring to bear for the of those sub s into manures, by dis- 
integration, higher degrees of pressure and temperature than any here- 
tofore employed for that purpose, the result being that they can thus 
rapidly and economically overcome the resistance and accomplish the 
disintegration of the most hard and stubborn of them.—Not proceeded 
with, 








Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 


ments, Glass, Paint, House Fittings, Warming, Ventilating, §c. 
Bedford-street, Strand, 
“Drying, burning, and cooling bricks, tiles, and other ceramic sub- 
tances.”—A communication.— Dated 4th December, 1856. 

These improvements consist of a certain method, hereafter described, 
for effecting the drying, burning, and cooling of ceramic substances, in 
such a manner that the different changes from egld to heat, and, vice 
versa, may be perfectly gradual, thus avoiding a great amount of 
breakage: also in the oven being so constructed as to allow the three 
operations of drying, burning, and cooling to be conducted without 
intermission all the year round, The principal peculiarities of construc- 
tion of the oven are as follows :—The oven is composed of two parallel 
channels or vaults, one for burning and the other for cooling the 
materials, The furnace is placed at the extremity of the burning 
channel. The length of the channels should be about ninety-five 
feet, and their width about thirty or thirty-eight inches. Over and 
round these channels is constructed a drying chamber, which is divided 
into six compartments and used for drying the plastic materials. 
Between the top of the cooling channel and the floor of the drying 
chamber is left a small space enclosed between two ranges of cast-iron 
plates through which the waste head arising from the cooling channel 
circulates, and by means of registers passes into one or several compart- 
ments of the drying chamber, the heat in the said compartments being 

lat On the brick floors 





terials in this process, the woven fabrics (composed or partly P 

of woollen yarn) are subjected, when in contact with steam, to the 
ordinary mechanical action of the fulling stocks or machines, which are 
suitably inclosed to retain the steam. 

2926. WiLL1AM Storey, and Titomas Storey, Lancashire, “ Forming orna- 
mental devices on the surface of paper and certain prepared woven 
fabrics.”—Dated 10th December, 1856. 

The patentees claim the production of ornamental patterns or devices 
on the surface of paper and woven or other fabrics, by coating such 
surface with plastic colour, and then impressing it with blocks or 
cylinders having figures in relief (giving the required design), which 
break up and redistribute portions of the colour into figures, having a 
resemblance to those formed in the blocks or cylinders, and also pro- 
duced peculiar masses, or veins, or reticulations. 

2927. ALEXANDER Macartuvr, Dalsholm Paper Works, Dumbarton, N.B., 
** Boiling, bleaching, washing, or cleaning fibrous materials.” -— Dated 10th 
December, 1856. 

The patentee claims, First, the application and use for boiling, 
bleaching, washing, or cleansing fibrous materials, of a rotating vessel 
formed with chambers icating each on one side with inter- 
mediate spaces open at their outer ends, and contrived to admit water or 
liquid to each chamber in succession, and allow it to issue thence as the 
vessel rotates with its lower part immersed in the water or liquid. 
Secondly, the application and use for boiling, bleaching, washing, or 
cleansing fibrous materials, of a rotating chamber constructed in the 
manner before described, and working either in an open trough, or com- 
pletely enclosed in an externai vessel or case fitted with contrivances 
for supplying liquids, steam, or gaseous matters as before described. 
Thirdly, the system or mode of constructing a single apparatus for the 
treatment of fibrous materials, so that the several operations of boiling, 

hing, and bleaching can in succession be carried on in it as described. 
Fourthly, the system or mode of bleaching fibrous materials by the 
application to them of gaseous matters, such us chiorine, alone or com- 
bined with other gases, in a closed vessel or case, the materials being 
carried in an inner rotating vessel in chambers accessible to the gaseous 
matters, 








Crass 4.—AGRICULTURE. 

Including Agricultural Engines, Windi: Impl 

Manures, &c. 

2888. Tuomas Earr, Newark, Nottinghamshire, ‘‘ An improved cutting 
apparatus for reaping and mowing machines.”— Dated December Sth, 1856 

This invention consists in the employment of a threaded shaft or 
screw, which, on being rotated, cuts, or performs a cutting action, 
against a fixed sickle or sharp edge. The holding fingers are arched at 
back to correspond to the diameter of the screw, and are formed at the 
arched parts with cutting edges. All the fingers are united to one com- 
mon rod, The screw is fixed in its bearings, and caused to rotate by 
suitable gear driven by the onward motion of the implement, or other- 
wise.— Nol proceeded with. 

2891. Wititam Cuiynury, Lombard-street, 
making butter.”— Dated 5th December, 1856, 

This invention consists in the employment of a rotating agitator or 
beater in combination with certain stationary arms, which, being fixed 
to the vessel containing the cream to be churned, will prevent the latter 
from being carried round by the rotating agitator or beater. The 
rotating agitator or beater consists of a spindle or shaft (which if required 
may be made hollow to allow of the introduction of hot or cold water, as 
may be desired) and which is provided with any convenient number of 
radiating arms fixed at right angles to the line of the shaft, and arranged 
in such a manner that, when rotating, they will pass between sets of 
stationary arms fixed to and extending inwards from the sides of the 
churning vessel, which may be made of wood, metal, glass, earthenware, 
or any other suitable material,— ot proceeded with. 

2305. WintiaM Srerrinivs CLark, High Holborn, London, ** Combined 
cauldron and furnace for agricultural and other purposes.”—A communi- 
eation from H. Newsham, Baltimore, United States.—Dated 6th De- 
cember, 1856, 

This invention, so far as relates to the form of the cauldron, consists 
in giving it an elongated instead of the cup-shaped generally employed, 
and so hollowing or arching the bottom lengthwise as to create a fur- 
nace fire-chamber within the boiler itself, and to be surrounded by its 
contents. The object in thus forming the fireplace is twofold :—First, 
to simplify the construction; Secondly, to isolate the heat of the flame 
from the outside of the boiler, to facilitate the service by making it more 
approachable. The arched chamber may be variously constructed ; but 
the inventor prefers to corrugate the greater portion of the surface. A 
great difficulty experienced in the ordinary cauldron is, that its contents 
must be removed by dipping out or removal of the cauldron. ‘This he 
here overcomes by a mode of construction admitting of the use of a 
large discharge cock, by which its peculiar construction admirably adapts 
itself to changes of temperature, and consists in constructing the body 
of the faucet or shell in a broken circle, that its adjustment to the plug 
may be more perfect, by means of a clamp screw and elastic gum 
restrained by the said clamp in the forming an oiling or lubricating 
chamber in the shell for the reception of cotton waste for retaining and 
distributing the lubricating material,— Not oroceeded with. 

2918. Anne Marre Mace, Ruedes Collonnes, Paris, “‘ Manure for preventing 
the vine and other diseases arising from the soil, and for other similar 
purposes.” —Dated 9th December, 1856, 

This invention consists in employing the ashes of wood and charcoal, 
or coal cinders, or other similar ashes, combined with human urine in 
equal proportions by measure. The mixture of the above-named sub- 
stances constitutes what is called “ Fremont’s manure.” 

2024. Freperick Onprretp Warp, Cork-street, London, and FREDERICK 
Wyxants, Brabant, Belgium, ‘‘ Manures.”—Dated 9th December, 1856. 

This invention relates to manures obtained by the disintegration of 
azotised organic matters, especially of such among them as are obtainable 
at a low price; for example, the waste of wool, horn, hair, leather, silk, 
worn out clothing, old shoes, woollen rags, animal offal and excrements, 
dish, the refuse of the glue manufacture, and other azotised residue. 
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2883. Louis Josern Frepkric MARGUERITTE, 


2002. Joun Leste, Condui 


2921. WILLIAM Seaare Carr,;New York, United States, 





reg il by keeping the registers open or closed. 
of the burning and cooling channels and of the drying chamber is laid a 
line of rails, and the floors have a slope of such inclination as to allow 
the wagons used for transporting the bricks or other ceramic substances 
to be easily pushed forwards, The slope of the burning channel is above 
the furnace, that of the cooling channel below it. At the extremity of 
the burning channel, or at any spot judged convenient, is erected the 
chimney or shaft, and the smoke passes up it by means of subterranean 
passages leading from the furnace to the said chimney. Each of the 
channels is closed by two doors about three feet apart from each other, 
and forming an antechamber. At the end of the burning channel, facing, 
and close to the furnace, is a turnplate fitted on to a transverse platform, 
on which the wagons containing the materials to be burnt may be made 
to rotate in such a manner as to expose equally the different sides of the 
mass of materials to the heat of the furnace. 

Paris, “‘ Preparing materials 
to be used in manufacturing retorts, crucibles, bricks, and other kinds of 
earthenware.”—Dated 4th December, 1856. 

This invention has for its object to increase in all kinds of clays for 
the manufacture of earthenware the proportions of silica and alumina. 
The process is as follows :—The inventor makes the bricks, crucibles, 
retorts, or other articles in the ordinary manner, and after they have 
been submitted to the first operation of drying in a stove he immerses 
them in a solution of chloride of aluminium, or chloride of silicium. 
After this operation the soaked earthenware products are burnt till the 
hydrochloric acid is entirely evolved which is produced from the 
chlorides of alumini and silici by heat. There remains in the 
interior of the earthenware alumina and silica, in proportion to the con- 
centrated state of the solution, and to the repeated immersions to which 
the articles have been subjected. The acetate and sulphate of alumina 
will result in similar deposits by the action of heat.— Not proceeded with, 





2900. Henry TwistLeTon Euuiston, Leamington, Warwickshire, ‘‘ Hanging 


and closing doors.”—Dated 6th December, 1856. 

The inventor fixes on the floor under that edge of the door on which 
the said door turns a semi-circular or nearly semi-circular tram plate, the 
said tram plate being inclined from each end to the middle, the said 
middle being the lowest puint. The door turns on a pin in the centre 
of the tramway, and on the lower edge of the door isa roller which 
rests on the said tramway. When the door is opened in either direction 
the said roller travelling up the tramway raises the said door, which, by 
its gravity, tends to return. The upper edge of the door is provided 
with a strip or moveable portion which is made to bear against the door 
case at top, so as to prevent the rising and falling of the door, having an 
opening at the top of the door. The upper centre on which the door 
turns consists of a bolt which slides on the edge of the door. When the 
said bolt is raised, so as to engage in the door frame, it may be fixed by 
a screw. By withdrawing the said bolt the door may be disengaged from 
the door frame.— Not proceeded with. 
street, Regent-street, ‘* Stoves and fire-places.” 
—Dated 6th December, 1856. 

A stove or fire-place is made with a solid bottom, as is described in the 
specification of a former patent granted to the patentee. The front is 
formed with a grating or fire bars; the back is made, by preference, of 
fire-brick or fire-clay. The outlet or flue into the chimney is just above 
the bottom of the stove or fire-place, so that the air entering in front 
passes to the flue through the fire; that part of the air which enters the 
fire above the flue, together with the smoke and products of combustion 
from the fresh fuel, passes downwards through the well ignited fuel near 
the bottom, and the smoke and products become ignited and consumed. 






At the top of the fire-place or stove over the fire isa moveable cover of 


fire-clay which closes in the fire at top. In front of the fire are air 
tubes communicating with the outer atmosphere, by which air is con- 
ducted to the fire near the bottom. 

** Water-closets.” 
—Dated 9th December, 1856. 

The inventor constructs the basin and hopper connecting to the soil 
pipe in any usual manner, and makes use of the weight of the person on 
the seat (moving the same slightly), or a handle and screw, to actuate 
the parts to which the improvements relate, which are a cock to let in 
the water, and also a means for emptying the pan that sets up under the 
basin of the closet. The cock that is used is formed by a valve opening 
against the supply of water, which, when moved, allows a dash of water 
to pass into the other parts of the cock, and then a cylinder comes into 
the seat of the valve, shutting out the water until the power acting on 
the valve rod is removed, and the cock closes gradua!ly by the pressure 
of water and a spring, the time for closing being regulated by the 
escape of water out of a small opening in a cylinder wherein is a cup 
leather moving with the said valve, thus allowing water to run through 
the closet the required time for cleansing the same. The pan is emptied 
by an arrangement of latches and lever acted on by hand.—WNot pro- 
ceeded with, 


2956. Jawes Hartas Hraptry, Walpole, Canada, “ Manufacturing artificial 


granite in various forms and plating or veneering the same with marble, 
80 as to present an exterior of stone or granite.” — Dated 12th December, 
1856. 

This invention relates to a new process of manufacturing artificial 
stone by moulding and pressure, whereby the moulded block or article 
may be made to present an exterior of marble, while its interior is com- 
posed of a coarser material, The process is as follows:—First, take good 
clean sand, fine gravel, or any pulverable siliceous matter in any desired 
quantity, and to this add a portion of fresh burnt lime (protoxide of 
calcium) reduced by grinding to an impalpable powder. Incorporate 
those two substances by mixing them together as intimately as possible. 
The natural dampnees of the sand or gravel will slack the lime, which, in 
heating, will cauterise the silicon, and form a thin film or pellicle of 
lime over each grain of silica. ‘The proportions of sand and lime vary, 
according to their purity and strength, from five parts of siliceous matter 
for every one of lime to forty parts of the former for every one of the 
latter, A good proportion is ten or twelve parts of sand to one of lime. 
When the composition has become cold, and is thoroughly amalgamated, 
it is to be then moistened with water until it is sufficiently damp to pack. 
This composition is what is used to form the granite or coarse base of the 








articles to be moulded. Second, take granulated marble (pulverised 
carbonate of lime), and mix it with ground unslacked lime in the same 
proportions, way, and manner as the siliceous matter above described, 
and moisten the same until it is sufficiently damp for packing. When 
it is desired to employ these two positions in lding any article, 
say a block, place them in a smooth metal mould, in such a way as to 
leave the sand and lime in the interior of the block, and a thin lamina of 
the marble and lime on the outside, say from a quarter to half an inch 
thick. Then subject the mass thus prepared to a great pressure, say from 
one to three tons per square inch of surface, after which remove it from 
the press; the moulded block will then gradually harden by the absorp- 
tion of carbonic acid gas from the atmosphere. 





Cass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, c. 
Epwargp Paton and Caartes Freprrick Wats, Perth, N.B. 
yee for charging and capping the nipples of fire-arms.”’ 
12th December, 1856, 

This invention relates to a mechanical contrivance to be used for the 
double purpose of charging the nipples or breeches of fire-arms with 
gunpowder after “ miss fires,” or after the inadvertent charging of the 
pieces with shot instead of gunpowder, and the capping of the nipples 
with percussion caps. This apparatus consists of a small hollow 
metal cylinder or tube closed at one end, and having a second tube or 
cylinder inserted in it at its open end, beyond which the inner tube or 
cylinder slightly projects. This inner cylinder is capable of moving 
freely within the external cylinder, but with an air tight fitting, or nearly 
so, and it is held up or outwards by an internal helical spring so that it 
has a constant tendency to remain at the outer end of its traverse. The ex- 
ternal cylinder has also soidered or otherwise attached to its outer surface 
a parallel tube of small diameter, containing a blunt needle carried at one 
end by a small projecting stud on the outside of the inner cylinder, The 
needle extends along the whole length of the small tube, which hasa 
communication with the large external cylinder by a small lateral 
passage made at the junction of the soldering. The inner cylinder has 
also a small lateral aperture in it. The inner cylinder is filled with gun- 
powder by a screwed head cap on its projecting end, and when the nipple 
of the arm is to be charged with gunpowder the inner cylinder is pressed 
down so as to compress the air inside it, and when the hole in this tube 
comes opposite to the passage through the outer cylinder into its ex- 
ternal parallel small tube a small portion of the powder is injected into 
the small external tube. The open end of this small tube is bored out 
conically to fit upon the nipple, so that, as the compression upon the 
inner cylinder takes place, the powder falling down by the side of the 
needle is injected at once into the nipple. In this way the sportsman 
can pump the whole of the gunpowder in the inner cylinder into the 
breech or chamber of the piece. The external cylinder has also attached 
to it a second parallel external tube of small diameter in its opposite 
side. In this tube are placed a few percussion or detonating caps, these 
caps being disposed in regular order with their open ends towards the 
open discharge end of their containing tube. The caps are held by a 
check spring, but they are also pressed down by a small helical spring. 
After charging the nipple in the manner before described, the user of the 
gun can at once put a cap on the nipple by the agency of the same 
apparatus. 


2902. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, y Pn Manufactured Articles of Dress, §e. 

2875. Louis Bayer, Soho, London, ‘ Stuffing to be used in place of hair or 
other substances in which such articles are commonly employed,”—Dated 
4th December, 1856. 

This stuffing consists of a substitute for hair or other substances 
usually employed in stuffing cushions, chairs, sofas, mattresses, and other 
articles of furniture, saddles, or otherwise, and consists in the employ- 
ment for the above purposes of the fibre of the colonial plantain tree or 
musa paradisiaca, The inventor causes the fibre to be taken from the 
tree by any of the usual methods, and subsequently submitted to the 
ordinary processes of dyeing, curling, carding, or otherwise —Not pro- 
ceeded with. 

2886. Henry Moore, New Windsor, Berkshire, 
Dated Sth December, 1856, 

The stud consists of a small flat dise of two-eighths of an inch in 
diameter (but more or less according to the tension required) of a hard 
metal commonly called gilding metal, or any other hard metal that will 
receive solder of a circular or any other form, like the head of an ord!. 
nary flat button, with a shank to the same composed of soft copper wire, 
or wire of any other soft, tough, and flexible metal soldered to the said 
disc with hard solder sufficient to form a strong and perfect cohesion 
or union with the said disc, or rivetted to the said disc, the shank being 
only soldered at the point of junction with the disc, or rivetted through 
the same, and the two shafts or sides of the shank being close to each 
other, and fit to be inserted into a small hole to be made through leather, 
cloth, or any other fabric or texture, and which it is proposed to pass 
through a small hole, aperture, or preparation in such leather, cloth, or 
fabric sufficient to receive the said shank only, And after the said shank 
shall be passed through such hole it is intended to expand the same on 
the outer side of such leather, cloth, fabric, or texture, 

2889. ALEXANDER Grant, Clement’s-court, London, “ Improvements in 
shirts.”--A commuyication.—Dated 5th December, 1856, 

This invention consists in forming the fronts, or the fronts, collars, 
and wristbands of shirts (or either or any of them) of quilting, marcella, 
satteen, or any material of which waistcoats are made, or in sewing or 
otherwise applying quilting, satteen, or other material as above-described 
to the fronts, collars, and wristbands. By a suitable arrangement of 
buttons, &c., the fronts of shirts made as described would also serve and 
have the appearance of waistcoats. The quilting, or other material, may 
be plain or figured, white or coloured.— Not proceeded with. 

2906, Joux Aston, and Joun Brant, Birmingham, ‘‘ Manufacture of covered 
buttons and covered ornaments.”—Dated 8th December, 1856, 

In the improved buttons the front metal shell has the central part 
removed, and the edges around such opening are raised in order to be- 
come or act as a frame to receive and to have fixed therein a central 
ornament, which may be covered or plain; or such ornament may be of 
pearl, shell, or of glass, or of metel, or of any suitable material, In 
making up a covered button or covered ornament, when using a shell 
such as before explained, by dics and pressure, it is not necessary to 
remove or puncture the central part of the dise of fabric which covers 
the front of the button or ornament. The interior and back of a 
covered button or a covered ornament are produced similarly to the 
means heretofore used in making the interiors and backs of covered 
backs and covered ornaments. 

2920. Josxrn WALTON, Styal, near Wilmslow, 
9th December, 1856. 

This invention relates to the construction of a table which may be used 
for any ordinary or ornamental purposes, and at the same time made 
available as a writing or work table containing requisites for various 
occupations. The patentee claims, the adaptation to tables which may 
be used for ornamental or useful purposes of a sliding top, for the purpose 
of allowing apparatus as aforesaid to be elevated and exposed for use, 


‘A boot and shoe stud.”— 


Chester, “‘ Tables,”— Dated 





Crass 8.—GAS. 
Including Manufacturing Apparatus and Processes, 
Purifying Apparatus, &c. 
2925. Joux Tuoryert, jun., New North-road, ‘‘Gas burners. 
December, 1856. 

This inventioa relates to argand burners, or such gas burners as may 
have a button or other form of metal placed within the light, and con- 
sists in making this button or form within the light a hollow channel 
through which the gas passes previous to its emission from the burner 
to be consumed. The metal form within the light constitutes a chamber 
in which the gas is highly heated to exposure in that chamber to the 
action of the gas flame. The gas may be conducted up the centre of the 
burner stem to this chamber, carried up above the emission aperture of 
the burner, and within the light as before mentioned, This chamber is 
formed as large as may be in proportion to the light. From the heating 
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Chamber the gas is conducted down round the central passage by which 
it entered, and passes thence by passages in cross or forked arms that 
suport the ring of the burner, ‘When emitted the gas so heated pro 
duces a white flame, and with very little blue flame at the lower part. — 
Not proceeded with. 

932. Joseru Cuatwiy, Birmingham, 
for sustaining gas and other light 

p «cx.” - Dated Lith December, 1556, 

This invention cannot be de-eribed without reference to the drawings. 

The patentee claims the reguiating of sliding of telescopic action o! 
chandeliers, gas pendents, and such like articles” by the use of a spring 
or springs, so arranged that the foree of such spring or springs may be 
exerted against the surfaces of the sliding parts, by which means the 
objectionable and expensive use of pendent or counterpoising weights are 
entirely superseded. 


‘An expanding compensating slide 
mt applicable for other similar pur- 


2970. Joun Grant, ple. park-street, London, ‘‘ Heating or cooking by gas 


and apparatus for effecting the same "Dated 15th December, 1856. 

This invention consists in heating or cooking by gas in such a manner 
that the matt rs cooked or heated are not exposed to, or liable to be 
affected by, the products from the combustion thereof. It further con- 
sists in a means of ventilating the oven or chamber heated by the intreduc- 
tion at the lower part thereof of heated air, and by providing one or more 
outlets at the top or upper part of the oven or chamber. The apparatus 
for carrying the invention into effect consists of a chamber into which a 
hot air pipe, as hereafter described, enters at the lower part thereof, and 
from which an aperture in the top thereof communicates with a flue. 
The chamber is previded with a door at front. Round the sides, back, 
and top, is a hollow space or flue, which opens into a flue leading toa 
chimney or shaft. The before-mentioned aperture in the top of the 
chamber opens into the last named flue. Outside of the hollow space or 
flue is a lining of non-conducting material for preventing, as far as 
possible, loss of heat from ra‘liation, Or instead of a lining a wate- 
space forming a boiler may be used. Round the bottom plate, and at 
the back and two sides of the chamber, near the hollow spaces before- 
named, is r perforated gas pipe or burner. The gas being lighted heats 
the bottum of the chamber direetly, and the heated air and products of 
combustion in their way to the chimney through the hol'ow space or 
fluc, circulate round and. heat the sides and top. In order to ventilate 
the interior of the chamber, a pipe open at one end to the atmosphere, 
and at the other to the interior of the chamber, is carried under and 
across the bottom thereof, Tie air in the pipe is heated by gas jets 
from a burver carried under it. The products from this burner also 
pass up the hollow space or flue.—Net proceeded with. 





CLass 9.—ELECTRICITY.—None. 





CLass 10.—MISCELLANEOUS. 


Including all Pavents not found under the preceding heads. 


2850. RicuaAkD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 


in pumps and in pumping.”— A communication.—Dated 2nd December, 
1856, 

This is a method of preserving the momentum which has been once 
imparted to the column of water in the act of raising it, whereby a 
steady, or nearly steady, stream will be delivered, while the durability of 
the several parts is much inereased, since the strains consequent upon 
the slamming of the valves are entirely avoided, It consists in the 
employment of three or more separate buckets in one pump, which are 
made to act upon the column of water in such manner that one of the 
buckets shall be commencing to lift just as one is ceasing to do so, and in 
80 commencing shall take the water at precisely the speed at which it 
was moving as the other was about leaving it. To operate in this 
manner the buckets are each worked in a separate short cylinder, the 
fir-t of which is extended into the water, the second is set to the side of 
that upon the delivery pipe, and the third in like manner upon the 
delivery pipe of the second, its own delivery pipe being carried up to the 
height to which the water is to be raised. Each of the pump chambers 
is covered, its piston rod working through a stuffing box, and each piston 
having valves opening upward. These pistons have alternate motion, 
being attached to three cranks upon a shatt placed over the pump cham- 
bers, the cranks being spaced at a regular distance apart. When the 
bucket of the lever chamber is at the lowest point of its stroke and just 
about to commence its ascent, that in the next above it will be just 
passing out of its greatest speed, in consequence of the position of its 
crank, but will still be lifting the water rushing through the bucket of 
the first then acting asa foot-valve. The bucket of the third chamber 
will have accomplished part of its descent, for its crank will then have 
made one-third of the semi-revolution which constitutes a full down 
stroke. When the crank of the first has made a like third stroke from 
its lowest point, the crank of the second will be within that distance of 
its own highest, and consequently the pistons of the first and second will 
at that precise moment be moving at uniform speed. From the positions 
of the cranks, however, the speed of the first is accelerated as the work 
goes on, and that of the second becomes retarded ; the valves of the first, 
therefore, close gently at the moment of unison, and those of the second 
begin to open to allow the water raised by the first (now become the 
lifting bucket) to pass through it; while this is occurring the bucket in 
the third chamber is descending through the ascending column to 
become in its turn the lifter when its crank shall have passed one-sixth 
of the revolution beyond the lowest point. The water is thus taken by 
one bucket at preci-ely the speed at which the preceding one was leaving 
it, whereby there is no s'amming of the valves, and the momentum of the 
rising column is not lost. The arrangement of four or more chambers, 
with buckets worked from cranks set at equal angles to each other, 
would give more neariy an approximation to a regular and uniform flow 
at the delivery pipe, there being then a bucket oftener at its maximum 
speed.— Net preeveded with. 








853. Richard Anrcuipatp Brooman, Fleet-street, London, “ Pumping 


engines and pumps."—A communication, —Dated 2nd December, 1850, 
This invention consists principally in a peculiar arrangement and con- 
struction of pumps, including air-pumps, together with the manner of 


coupling the same to the engine, and the method of operating the valves. | 


The object is to obtuin a perfect balaneing of the engines without the aid 
of counter-weights, and to cmploy the double acting engine, whereby a 
higher duty, or in other words, a more economical working is obtainod, 
By this arrangement, although but one pump is used, it is made double 
acting, that is to say, to throw water both by the up and the down strokes 
of the piston of the engine. This is accomplished by making the foot 
va've operate as well as the bucket proper, being an arrengemen known 
as the double bucket pump +h end of the working beam operates a 
bucket, so that while one bucket is ascending the other is descending 
through the column of water. For this purpose the pump chamber is 
divided into two parts, one part being on one side of the team centre, 
and the other on the opposite. These two sections are connected by a 
cross pipe, one end of which branches off from the top of that section 
which terminates in the well, and Joins at the bottom of the other portion 
which is the delivery section. There is a bucket in each section, from 
which a piston passes up through stuffing boxes in the heads placed over 
the top of each section, and are counected to the opposite ends of the 
working beam by proper links. Hence, as the beam in working vibrates 
upon its centre, the bucket in each of the sections will be moving, but 
in opposite directions, Thus as the bucket attached to the free end of 
the beam ascends it will be lifting water, while that attached to the 
cylinder end of the beam will be descending against the column of water 
which will then be passing up through its open valve; on change of stroke 
the latter bucket will ascend, lifiing the water, while the opposite bucket 
WEI descend against the column of water in like manner, the cischar 
being t! rough that bucket. Both the upward and downward strokes of 
the steam piston will cause watcr to be lifted and discharged. ‘Ihe air 
pumps are constructed on the same jrinciple, pumping from the con- 
denser by boih strckes, and as the rods of those are on opposite sides of 
the beam centre, the balanc s fully carried out. 

Navering, Essex, ‘* Wire ropes "—Dated 2nd 











December, | 856 

In place ef having all the wires which are around the central core one 
size or diameter as heretofore, and in place of all the wires being of iron, 
one of the wires in each strand of the improved wire ropes is of larger 
Size or diameter than the others, and this larger wire in cach strand is 
taade of steel: hence each strand of wire will have a spiral ridge around 
it, and when such strands are laid together the projecting ridges of the 


2855. Ew 
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2870. Joseru D 











strands which are outwards rest on or against any surface on which the 
rope is moved, and the steel projecting wires are the ones which are first 
worn away. 

2857. Rosert Drypex, Kinaston-street, Lambeth, and Stepney MILEs, 
South-terrace, Wilow-walk, Bermondsey, ‘ Cylinder printing & presses — 
Dated 21d December, 1856 

This invention relates to the application to that class of printing 
presses known as cylinder perfecting machines, in which the paper is fed 
into the maehine by tapes of an additional feeder for placing under the 
sheet to be printed, as it comes into the second cylinder, a second sheet 
which shail take the set off from the printed sheet, and thus insure 
cleaner impressions than have hitherto been obtained in such machines 
To attain this end the patentees employ to the printing machine a set of 
tspes, so arranged that they wiil carry forward from the feeding end ot 
the machine the sheets intended to receive the set off, passing them 
under the first cylinder, and presenting them to the second at the 
moment that the sheet which has received the impression of the first 
form is being laid upon the second cylinder to receive the impression of 
the second form. 

2863. Pumipr Kurten, Cologne, Prussia, ‘‘ Manufacture of mottled soap 
and yellow soap.”— Dated 3rd December, 1856. 

This invention consists, Firstly, in producing mottled soap by boiling 
any fatty matter, sitch as tallow, fat obtained from bones, or palm oil, with 
soda lye, and converting it into hard curd soap, and then mixing it with 
a soap, or with the ingredients for a soap, formed of cocoa-nut oil, soda 


lye, and lye of potash. The second part of the invention consists in 


producing what is in the trade known as yellow soap, by dissolving tallow 
or palm oil together with resin, and adding thereto lyes of soda and of 
potash, 


erick Apert Gatry, Accrington, Lancashire, “ Filters or 
— Dated ord December, 1856 

The improved filters or drainers are particularly applicable in the 
manufacture of garancine; but they may be used for other purposes, 
They are made by preference of wood, and of a square shape, but they 
may be of other shapes, and other materials may be uzed. The sides 
and bottom of the fi'ter or drainer are furnished with narrow slots made 
with a circular saw or otherwise. In some cases the slots of these 
filters or drainers may be filled with animal charcoal or other purifying 
material * 

‘Ry Riper, Cannon-street, London, “ Treatment of gutta-percha.” 
ed 3rd December, 1856. 

This invention consists of a mode of treating gutta-percha by the addi- 
tion to sixty-six parts of that gum of one part of sulphur or an equivalent 
thereof, and one part of litharge, prior to the exposure of the same to 
the action of 235° to 245° Fah. for the purpose of expelling the volati- 
sable ingredients therefrom, and the after process of vulcanisation of gum 
so prepared by suljecting the same to a heat of 255° to 265° Fah, 














2869 JULIEN DeNnis, Queenhithe, London, ‘ Apparatus for corking and 


ul corking bottles without leaving any air between the liquid and the 
cork.”"—A dommunication.— Dated 3rd Dece mber, 1856. 

This invdntion consists of certain apparatus for effecting the corking 
of bottles without leaving any air between the cork and the liquid; and 
also of an improved corkscrew peculiarly applicable for the uncorking of 
bottles stoppered in the aforesaid manner. Neither improvement can be 
described without reference to the drawings. 

LEY, Mile-end-road, London, ‘* Furnaces for smelting and 
meltin ed 3rd December, 1856 

This invention consists in an impreved form of grate, and in a new 
arrangement of the flucs in smelting and melting furnaces; it also con- 
sists in feeding the metal and coke, or other fuel, in one or more com- 
The melting fur- 









partments, instead of one only, as is ordinarily done. 
naces are formed either double or single; the double being merely a 
repetition of the parts of the single furnace, one shaft er chimney being 
common to both, The air enters through bars fixed in the brickwork in 
each side of the furnace, and passes through an opening in the brickwork 
into the fuel. The coke or other fuel, and the metal to be melted, are 
fed into compartments or chambers, and when melted run into one 
receptacle at the bottom of the furnace whence it is tapped out in the 
usual manner. Each chamber is diminished ia width at top above the 
charging doors, so as to concentrate the heat at the top of the chambers. 
The parts which apply to the smelting furnace are all precisely the same 
as the melting furnace ; the only difference is, the chambers in the smelt- 





ing furnaces are considerably deeper. 

71. JAMES KinpDER CuketnaM, Rochdale, Lancashire, ‘‘ Improvements in 
the application of photographic pictures to metal and other surfaces, and 
in rendering the same applicable as printing surfaces.”—Dated 3rd Decem- 
ber, 1856. 

This invention relates, Firstly, to obtaining designs upon copper and 
other metallic surfaces so as to constitute pictures, which may so remain 
for ornamental or other purposes, or upon which the engraver may 
work by any of the usual methods, The principle proceeded upon is to 
obtain a photograph by any ordinary means, and transfer the reduced 
silver or other substance composing it to the copper or other such sur- 
face, in such manner that it shall be free from the film which supported 
it, and in direct contact with the metal. Another part of the invention 
consists in a method of obtaining surfaces for printing from photo- 
graphs. For this purpose he proceeds according to the first part of the 
invention above described, so as to obtain the silver picture upon a sur- 
face of copper or other metal, and then treats the plate with a substance 
as nitric acid, which will eat away one portion of the surface and leave 
the other in relief. Another part of the invention relates to obtaining 
printing surf ces upon the lithographic principle. To effect this the 
inventor renders the stone a conductor of electricity by a coating of 
phosphorus or other suitable substance, and deposits a film of copper or 
other metal thercin. Upon this he transfers the design as before- 
described, and dissolves away the bare copper or other metal. Thestone 
which was beneath this is then run over with the inkins roller, and the 
metal picture subsequently removed, leaving a clear surface of stone for 
the ligh portions; or this operation may be reversed. 








Sce Class 3. 

Witiiam Epwarpd Newton, Chancery-lane, “Improved processes for 
orbamenting metallic surfaces and for producing suriaces in intaglio, or 
in relicf, for printing | urpores."—Dated 3rd December, 1856. 

The object of this invention is to reproduce copies of photographic 
images, drawings, and prints by obtaining from them, by the action of 
light and the employment of chemical and galvanic operations, engraved 
plates, either in intaglio or in relief, upon iron, steel. copper, and other 
metals ; also to produce damuscened designs formed by metals of various 
colours ; also designs formed of different colours, by means of several 
engraved plates registering one with the other; also designs of different 
colours, gold and platinum upon porcelain, earthenware, stoneware, &c. ; 
also enamel or melle work and inlaid work upon metals, marble, stone, 
&c. In order to obtain these heliographie engravings, damasking &c., 
the inventor employs negative reversed prcofs, and ordinary positive and 
negative prooia. He spreads upon a plate of polished metal a layer of 
organic matter, such as bitumen, gelatine, albumen, or gums made 
sensitive to the action of light, and capable at the same time of pro- 
tecting those parts of the metal which are covered by it either from the 
action of an acid or a galvavic current, This layer of sensitive organic 
ma ir may either be acted upon in a camera or through a negative 
reversed proof il it be desired te produce a plate to be printed from, after 
the manner of copper plete printing, or through an ordinary positive 
proof if it be desired to have a block for letterpress or block printing; 
ary negative is employed if it be desired to produce merely 
the damasking appearance. ‘The parts of the layer of bitumen or other 
matter which have been protected from the action of the light are then 
to be removed by means of a suitable solvent. He then deposits by 
galvanic plastic mcans direct upon all parts of the metal which have been 
luid bare by the solvent a layer of a metal less oxidisable than the plate 
of metal un er operation, and of a different colour if damascene werk be 
The photogenic layer which has served to 





required to be produced. 
protect certain parts of the metallic plate from the galvanic deposit is 
then rewoved, and the heliographic image formed Ly the organic matter 
having been also removed, there rem.ins upon the metallic plate a 
simple heliographic incrustation, reproducing the first image, and tormed 
partly by laying bare the metal serving as a giownd, and partly by the 
layer of a different metal deposited by galvanic agency.—Nol proceeded 
with. 


2876. Isaac Livermore, Shrubland-grove East, Queeu's-road, Dalston, 


* Waterprooting paper.”—Dated 4th December, 1850. 
The inventor employs lac or shellac dissolved in water by the aid of an 


2380. Joun Simon Hotianp, Woolwich, Kent, 








alkali, and immerses the paper in such solution, or he otherwise applies 
such solution to the surfaces of paper, and then causes the paper to bé 
dried.— Not proceeded with. 

2877. LaBAN CLARKE StuaRT, New York. United States, “‘ Drying sized 
paper.”—A communication from J. Kingsland, jun.—Dated 4th December, 
1856. 

The nature of this invention consists in passing the sized paper to be 
dried over and between a series of oblong trunks or cylinders, placed one 
above the other, which have their surfaces perforated with small] holes 
through which currents of graduated heated air forced (by means of a, 
blower, fan, or other mechanism) along the said trunks, escape and 
come in contact with both sides of the continuous sheet of paper from 
the sizing vat,as the paper passes over rollers or other supports arranged 
for that purpose between the trunks. The series of trunks and the 
paper between them are exposed to the open air, so that the vapour driven 
from the sheet of paper at avy and all points may be free to escape im- 
mediately, and not run with the sheet or sheets of paper to be again 
absorbed by them. 


2879. Dante. BARNARD and Davin LicntenstaDt, High-street, White- 
6. 


cLapel, ‘* Tanning.”—Dated 4th December, 185 

This invention. consists in the use and employment of certain ingredi- 
ents as a substitute for the dog's dung now commonly used for the purpose 
of softening the hides or skins in the process of tanning. The ingre- 
dients proposed to be employed are nitric acid, raw sugar, yeast, and 
water, in about the following proportions—namely, nitric acid, one part ; 
raw sugar, twelve parts; yeast, six parts; and about hall a gallon of 
water, which may be varied according to the required strength, the 
whole being well mixed and incorporated eg eth decaty with, 
“Improvements in the 
manufacture of iron, part of which is applicable to other purposes.”— 


Dated December 4th, 1856. 
The vbject of this invention is to render iron fibrous, and for this 


purpose, after the iron has been smelted, it is run, while in a molten 
state, into a circular cupola, and caused to partake of rotary motion by 
forcing into it, from the sides or bottom of the cupola, air or steam, or 
both, through tuyeres placed at a tangent to a circle drawn within the 
metal. Air that has passed through a furnace is sometimes employed 
instead of steam for communicating rotary motion to the metal. Instead 
of making the cupola circular it may be elliptical, or circular in parts 
only, or of such form as would admit of an easy circulation or revolu- 
tion of the metal. It will be better that the cupcla have a circular or 
other suitably shaped core in the centre, but such may or may not be 
employed, as desired. The invention further consists in raising the air 
employed to the full pressure of which one fan is capable, then subjecting 
it in that state to the action of a second fan, by which its pressure is 
increased, and then conducting it into the cupola, or it may be subjected 
to a third tan or more until raised to any desired pressure. This mode 
of forcing air may be applied to other purposes for which compressed 
air is applicable.—WNot proceeded with. 


2887. Wrttiam Kian, Birmingham, and Danter Jongs, Liverpool, ‘‘ Photo- 


graphy.” —Dated 5th December, 1856 

This invention consists in the use of photographic plates (to receive 
pictures) formed of materials which present a black surface, which are 
not brittle, and which have such a chemical composition as not to act 
prejudicially on the materials employed in taking the picture. The 
material the inventors prefer is papier maché, and the various com- 
positions and materials which are or may be used as substitutes for 
papier maché, such as plates of metal, wood, or other substance covered 
with the varnish or japan with which papier maché is usually covered.— 
Not proceeded wih. 


2894. Wrtt1am Hapricitp Bowers, Gorton, Lancashire, “ Apparatus to be 


used for the purpose of distillation.”—Dated 6th December, 1856. 

These improvements in apparatus to be used for the purposes of dis- 
tillation consist in the arrangement of apparatus in combination with a 
retort or vessel for the distillation of saw dust, wood turnings, small chips, 
spent dye wood, spent tanners’ bark, peat, ard such like ligneous and 
carbonaceous substances, for the purpose of propelling such substances 
through the retort or vessel and discharging the charcoal fromthe same after 
carbonisation in a more uniform and efficient manner than heretofore. 
To a retort or vessel of a rectangular or cther convenient shape, which it 
is preferred to be inclined at about one foot in four, having two 
cylindrical drums cf iron placed at the two ends of the retort or vessel, 
on each of which drums are attached two toothed wheels which work 
two endless chains having iron cross bars or scrapers affixed to them, for 
the purpose of moving the substances to be distilled gradually, and ex- 
posing them effectually to the action of the heated surfaces of the retort 
or vessel; and, Secondly, in the application of motion to the drums and 
chains with cross bars or scrapers affixed to them, to propel the sub- 
stances to be distilled through the retort or vessel, and keep them in 
constant motion, thus constituting a self-acting retort or vessel, capable 
of feeding or discharging itself without the necessity of removing the 
mouth piece or opening of the retort or vessel, and exposing its exterior 
to the action of the atmosphere, 


2895. See Class 4. 
2896. Curistray Scuretz, Oldham, Lancashire, ‘‘ Apparatus for cutting puts, 


screws, or bolts, and toothed wheels.”—Dated 6th December, 1856 

These improvements are designed to obviate to a great extent the 
reciprocating or periodical action in cutting or tapping nuts in cutting 
bolts or screws, and in cutting or trimming the teeth of wheels by the 
following arrangements :—First, as to tapping nuts. The patentee takes 
a tap of such a length in the thread as will insure the strength of its long 
stem or uncut portion (of a size that will slip easily through the nuts) to be 
sufficient for tapping. He allows the nuts to accumulate on this lengthened 
portion or stem, and their accumulation disconnecting the catch turning 
the tap, thereby gives notice when the nuts are finished and have to be 
removed, so as to allow of the accumulation of another lot. The tap 
being supposed to revolve he feeds the nuts on its smaller end at such 
periods that the one is almost tapped before another is puton. To keep 
the nut from turning he applies a capsule or pipe (similar to a lengthened 
socket key without a bottom) wherein the nuts slip longitudinally, but 
are prevented from turning round, a tube serving to give pressure, and 
showing the end of the cut. This may also be effected by a catch holding 
each nut sliding along guide bars, and returning to the starting point 
after the cutting of each nut. To hold the tap central he applies or 
makes use of a long square and a long catch hole for turning. He also 
applies one or more springs in this hole, which prevents the tap from 
being easily drawn out, or only when there is a stronger strain like that 
occasioned by a nut, or its guide getting fast, or by the accumulation of 
nuts. He also encloses the whole in such a way that the tap may run 
immersed in oil, soup, water, or other lubricant, so as to allow a com- 
paratively high speed to be applied without softening the tap by heat. 
In order to allow a large number of nuts to remain in this fluid without 
obstructing the process he raises a central boss (wherever the turning 
spindle is upright) allowing of a greater space around this boss for the 
above purpose, In withdrawing the tap he employs a lever attached to 
the nut guide for removing the nuts that may remain lodged on the top 
of the boss or spindle. ‘The square hole or catch for the tap is widened 
on the top, so as to guide and receive the tap again the more easily when 
let down toit. Secondly, as to cutting screws or bolts, he takes two dies, 
which in cutting represent the well known mechanism of worm and 
wheel, the cylindrical portion on which the screw has to be cut represent- 
ing the worm and the dies the double wheel. The action of the dies is 
partly cutting the threads, and thereby allowing the bolt or other 
cylindrical portion to enter, and partly turning on their axis so as to give 
way to a too great resistance. By obstructing the free turning of the 
ig their friction on the faces which guide then,) the bite or 
specd of cu « may be regulated. ‘Ihis may also be done by pressure 
on the bolt, &c.. which again may be so regulariy applied by gearing that 
a most unilorm cutting ection may be obtained, The bolt or other por- 
tion to be screwed is guided in asimilar manner to the nuts (as described 
above) the immersion in oil or other lubricant being also similar. When 
the screw is cut sufficiently long to draw it back, the dies turning round 
will allow of the tree removal of the screw. In this manner wood screws 
» be cut by this method most readily. In some instances it will be 
geous to have the dies connected by gearing, so as to insure the 
uniformity of their xction. Thirdly, as to cutting toothed wheels. He 
reverses the above-named action (for cutting screws) by causing the 
worm to cut the wheel, connecting the motion of the worm with the 
motion of the wheel in such a way that the teeth may be shaped 


dies (inereasir 




















Tex? 96 1957. 


d.ff-rently 

with a worm. 
2897. James Perry, 

merit, applic:tion, 





to those which a wheel generally represents when geari 





Ballemoney, Ireland, 
and use of mineral tar f 


‘Improvements in the treat 
r the production of ok 








inous 
aud lubricating matter and fuel.” Dated December, 1856. x \ 

According to this improved process common coal tar is lledina 
suitable boiler or retort, and the resultant naphtha and dead oil are con- | 

densed, hese products are mixed t ther, and they may be further 
purified or not by re-cistillation with manganese and sulphuri 1 | 





The naphtha and dead oil being mixed together a prepsration of 








added to the compound, the whol ing well agitated. This mixture 
cChanzes ina short time into a soft yellow grease, which may be mad 
firmer if necessary by the addition ro! more he addition of the 





lubricating mz 
an is usual in this manufacture adds 
Whilst the waste tar is ina soft 


lime greatly increases the product of 
ployment of a higher temperature tha 
also to the superiority of the result. 
condit'on, it is utilised by adding to it a proportion of peat charcoal or 
carbonised peat. This mixture produces an artificial fuel enon equal 
to the best coa}, and comparatively free from smoke when burnt. The 
refuse tar may be employed alone a fuel, but it is preferred to add | 
carbonised peat to it for this purpc 

2899. Joun Honack Tayior, Bunhiil-row. and P 
net **T ons for ironing.”—'ated éth, 

on consists in construc 


utter, and the em- 








mip Marcus, Wells 
December 1856, 
ting irons hollow for the recepti 


street, 








on | 














r fuel, and with a bell-mouthed or other suitable tu 
e interior. with a «oor or flap at back, provided with a 
valve. By regulating the ission and outflow of air the 
kept in a more or less incandescent state.— Not proceeded 
2902. CHartrs Jonn Lrwsry and Groner Naswyrna, Bucklersbury, City, 
** Troatment aud apvlication of woods nsed in the eons trnetion of casks and 

such like vessels, and for other purposes.”’-- Dated 8th December, 1856. 

This invention consists in the use of woods compressed on the edges 


and other parts intended to be brought into contact, or by placing be- 
tween the edges or other parts (whether corapressed or not) pieces of 
compressed wood.— Not proceeded with 
2905. Ricaarp Eaton, Snssex-terrace, New-road, Battersea, “ a 
of springs when india-rubher is used.” *—Dated 8th December, 185¢ 
This invention is founded upon a peculiar property v hich the inven- | 
tor has discoveredin re to vulcinised india-rubber, which is, that 
when a given weight of india-rubber is used in making a that if 
such quantity be subdivided into shrets of less thickness than half an 
inch it will sustain a far greater weight, end still offer the requisite elas- | 
ticity for ing. than if the whole quantity be used in one mass; 
the mass be sub-divided into thicknesses halfan inch or more, and 
each piece separated by a plate of metal from the next piece, and he 
has found that this properrty of increased capsbility of resistance, im- 
proves as the thicknesses of the india-rubber are reduced below half an 
The invention, therefore, co sing the springs of piece 
of india-rubber of less than half an inch in thickness. 








ufacture 


8 gard 





spring, 


A Spri or if | 


of 








nsists in ms 


























2910, Rorerr Freoerick Miniter, Hammersmith, “ Printing tables of 
fares. aivertixements, notices, ta’lets. ornamental designs, figures, an 
other like annowneem nts on pa'nted or other surfaces to su canete 

— Deted 8th Di cember, 1856. 

is invention consists in superseding this wiiting by p-inting, or in 
words, in printing with paint instead of ink, a .d th reby obtaining 
ze «with printed characters, designs, figures, letters, or wor’'s 
will resist the wea » much better than paper or others 
similar surfiees now used The pitentee cliims prey surfaces by 
fla'ten «! colours, or by gold le f, sors to rend 1 “ces capable 

of receiving impressions in paint fom types or other matrices, 

2911. Eowanp Rurweur h, aed te fo , 
eveon chicory id simi J mber, 18 

This invention consists in the employment of or wire gauze or of 
perforate d zine or other metal to form the ends of the ordinary or other 
sheet iron coffee cylinder or cylinders used in roasting coffee, chicory, 
cocoa and other like substances, whereby a more rapid evaporation of 
the steam takes place, and the coffee or other substance is roasted in : 
least two thirds of the time required by the ordinary eylinders hitherto 





flavour is 


in use, and a superi imparted to the substance when roasted. 





2912. grant Hanns, Frolshon, Cheshire, “ A pneunit nilapparatus, 
aud mode of working the same” Daren 9th Docember, 1856 





This appa'atus consists of an air 


off the axle or the wheel of a ca 


pump orcentrifugal fan worked from 


P. 


‘riage by an ecc 





ntric or pulley and stra 























or worked by band. whereby air is forced into a chamber: connected 
with the chaml is a pi having at the end whistle, trumpet, or 
other sounding instrument which cau be used at pleasure.—Not proceeded 
with. 
2918. Joseeu Livia, Manchester, urn Dorsoy, Ifast, “ Ap 
parat:s to be used in the provesse , animal, mineral, and vege- 
— Dat th Dee 1856. 
1 consists in placing the substances to be 1 in closed 
nts, and in forming a purtial vacuum in such vessels 
vy means of pump or o vise. Dry air is then 
plete the d —N t proceeled with. 
2914 r™ IN Seok ING, Minories, ‘‘ Stercoscopes.”—Dated 9th December, 
1856 
This invention consists in wholly or partialiy coating the exterior of 
the instrument with glass, either silvered. painted, etched, stained, ¢ 
graved, or otherwise ornamented, and in the employment of coloured 


glass to intercept the light transmitted directly 


or other transparent slides, or rc 


screen of through glass 





flected upon paper or other opaque slides, 
thereby producing effects upon the pictures when viewed with the im- 
proved stercoscope r bling those produced by what are known as 
Claude Lorrain glasses,— Not proceeded with. 
2915. T" as Vicars n., 7 tas VICARS, jun., Tuomas AstMore, and 
James Suitu, Liverpool, “ auntie we of b ts, lozenges, aud other 
like articles of confectionary ""— Da ed Oth Decontber 1856 








These improvements relate to the peculiar mechanical arrangements 
of machinery for ning dough and like plastic materials. Its novelty 


ecnsists mainly in the arrangements of the web 
pressed between 


also in t 





ve dough being 


rollers, and 


and in th 


act with 





them without its coming in cont 





action | 





eir 




























2917 ter, ‘* Lubricators.”"—Dated 9th Decem- 

icating the journals of ho- 

ortions of machinery to 

sts of a tu and ball 

r she ern » toy 

of the tube, the t yof the tu! le the 

e may be ma any 

the tube brass, ior the 

> glohe ilar toa youth's marble, which 

? yond »or diumeter of the top of the 

tube. He also places inside the said tube a pioce of woollen cloth or si- 

milar material to assist in regulating the necessary supply of oil or lu- 

bricating mattér, which, being put in the cup or vessel. must pass under 

the ball or globe, and tirrourh th 1e woollen cloth in the tube to the place 
to be lubricated, to which the apparatus is fixed.—No! proceesed with, 


2919 


Jonn Rosinson Scart_irr 


























Volverhampton ** Apparatus to be em- 
ployed as an alarm and detector in cases of burglary.”—Dated 9th Decem- 
ber, 1956 

The object oe improvements is to obtain by means of a system of 
levers, cranks, and connecting wires acting upon a dial o1 gv an ap- 
paratos which shall possess the powcr of inilicating both by sight and 
sound a bur ous atter that may made upon the doors, win 
dows, or other means of ingress to a house. at the same time indieating 
alse the particular part of the house upon which the attempt is being 
made. 

29°2. Epucnn Kxnowres Mrsrratt, Liverpool, and Battuasarn WILNELM 
GEn: AND, Hesse ( el, ‘* Treating waste lique produced in the n 
fecture «f chiort: e, and in separating nickel, cobalt, and copper fr 
liquids containing them, in combivation with manganese and iron.”-- 
Date: 9th December, 1856. 

This invention is more particularly applicable to the separation of 
Nickel, cobalt. copper, and oxide of manganese ores, These ores are 


now frequently used in the manufacture of chlorine, and by this process 
the ore is brcught into a suitable state. In order to separate the nickel, 
cobalt, and copper the inventors take the liquid as it runs from the chlo- 
rine still, and having brought all the metals into complete solution, add 
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carbonate of lire to precipitate the iron. which is then sep ted by the hearth of a furnace for example and maintained In a etate of tran- 
filtr: ©; or the iron may be separated by evaporating the solution, ane quil fusion for some time, all the impuritics set 1> at the bottom: the 
caleining the residue, and redissolving all that remains soluble. From | colouring disappears by the oxidising aciion of air under the influence of 
the filtrate or clear solution copper is separated by adding sulphurettec | heat; and if care be taken to keep the current o r molst bya dis- 
hydrogen and again filterin the solution now contains nickel, cobalt, | re of steam the whole of the chloride cf magnesium is decomposed, 
and manganese, to this sulphuret of calcium or other caleit i » mass can then be poured off to cool, or allowed to cool slowly. 
by which the nickel, cobalt, and part of the manganese ss of crystals, mere or less transparent, according to the rapidity 
inso’uble, From this insoluble precipitate the manganese is ¢ cooling. is so obtained, but they are white and pure Sometimes 
out by weak muriatic acid, leaving the mixed sulpburets of nic erystals of ¢ msid and perfect transparen-y are produced 
cobalt from which the two metals are obtained by processes now in use, | which are in every r similar to rock salt, e inconvenience 
or the cobalt and nickel may be separated by precipitating with oxalate | arising from the } this sult, and, consequently, the length of 
oflime. The manganese is separated from its solution by tl! ddition time required for dissolving it, is counteracted by the greater subdivi- 
of lime which throws it down as protoxide, this may be converted into | tion of the particles, and also by a particular state into which it enters 
peroxide, and again used in the manufacture of chlorive. Ina similar when cocledin a certain manner; so when the moss in fusion is al- 


manner to that above described nickel, cobalt, and copper may be sepa- 
rated from other ores or substances which contain them in combination 


with manganese and iron.— Not proceed 





lowed to run or flow into cold water saturated with salt, the crystals are 
suddenly deercpitated and become more friable, and more soluble, on 
of the infinite separation of the particles. The mechanical sub 





account 








» Tt — ss Suitn, West Smithfield, London, ‘‘ An improved nt for division of rock salt thus purified will suffice in a great number of case 
foldi ng haudies or sticks of parasols and umbrel ’"—Dated 10th Dec em especially in the preparation of fine salt for the table; for which appli- 








ber, + i. 


cation no other kind of salt could be compared with it as regards purity, 
Thie invention consist 




































































































































s in fitting a bayonet joint to sticks or handles of except that resulting from the precipitation of a salt liqui!, by means of 
umbrellas and parasols, in combination with the ordinary folding joint. hydrochloric ecid, or by washing with this acid, or with a saturated so- 
To the bottom end of the uy per part ef the stick a tube is attached with le on of salt, which vem ves the chloride of esium and the other 
two slots, one longitu and the other transverse, and opening into salt The purification can be quickened by fusion, and by adding a 
one another. The longitudinal slot docs not extend to the bottom or top of sm yet see of carbonate soda, which decomposes the magnesian 
the tube, To the top of the bottom part of the stick or handle an erdi and caleareous salts, which salt always contains The quantity of car- 
folding parasol joint is affixed, and the top of the folding joint is bonate om soda whic h may be added varies according to the cegree of 
in the tube before- named, and a pin or stud is serewed or otherwis impurity of the salt, but it should never exceed one per cent, With one 
thereto through the lower end of the longitudinal slot in the tube half per cent, good resu obtained; with one quarter per cent. a 
two parts of the stick are thus connected, and supposing the handle to fine produce is also obtained; but a louger time is required than when 
be folded, in order to place and maintain both parts of the stick in the | one half or one per cent. is employed 
same line the folding joint is pushed up into the tube, and when the pin | og, Jous . Turner Waricuar and Epwarp Parton Warent, Birmingham, 
has reached the top of the longitudinal slot it is turned and the pin is “ Manufact ure of ropes, cords, lines, twines, and mill bandings.”— Dated 
thereby pushed into the transverse slot.— Not proceeded with. 1 D ember, 1856. 

2931. Jacon Green. Philadelphia, United States, “ Mauufacturing glass his i wwention consists in making the threads and strands of which 
lights for street vaults, ships, buildi i boxes, and the ropes, cords, lines, twines, and mill bandings are composed in the fol- 
a] i liing or conveying the. rlass from one furnace to lowing manner:—The patentees take a wire of iron or other metal or 
a: lith Decen:ber, 185¢ e metallic alloy, and coil around the said wire hemp or other fibrous sub- 

The nature of this invention cor s in the First place, of casting or stance, which said hemp or fibrous substance has been twisted into a 
putting molten glass into iron, t copper, or other metal frames, the thread previous to being coiled around the wire, The said thread of 
frames being mz ith a groove or projection to prevent the gloss being hemp or other fibrous substance completely covers the wire, lying thereon 
eparated from the trame by external pressure that may be put upon it in a helical or corkscrew like form. The covered wires or threads thus 
after the glass has become solid and annealed, The invention consists, made are combined into strands, and the strands into ropes, cords, lines, 
Secondly, in suspending to the roof of the smanufactory, or to a frame twines, and mill bandings in the usual manner, 
work erected therein an iron | forming a r ilroad for receiving 957. Hewry Peas rrenont, near Detllaston, and Tuowss Recused- 
flanged pulley to the axle of wh is suspended a chain or rod; to the son. News Cyne, ** Manufacture of compounds of alumina ”— Dated 
end of the latter is attached a ladle, having at one end a conveniently 12th Docember. 1856 
shaped bow] for ladling the molten glass out of the pots, and at the other In this invention common salt or muriate of potash is mixed with 
end a cross handle for the operator. The whole is so arranged and china clay or other suitable aluminous material, and sulphuric acid fs 
constructed that a single oper: ‘can convey large quantities of molten added to convert both the alumina and the muriate into sulphates. The 
gliss from the furnace to the fiames, moulds, casting plate, or from fur- muriatic acid set free is evaporated off, and the residue may be used for 
nace to furnace * the pots can be filled with unmolten glass and crude many of the purposes for which alum is now used; or alum may be pre- 
materials { “tine glass. pared from i lixiviating with water and crystallising in the ordinary 

29: e Class &. manner, 

29 ror Detrrrpanor, Rue Verte, ck, Brussels, “ Metall’e | 2965. Joun Meroa.r, Newton-heath, near Manchester, “ Manufacture of 
and ie pac ¥ Dated 11th Dee alum or sulphate « umina.” - Dated 13th December, 1856 

e improvements consist of a cor on of concentric rings fitted This invention consists in manufacturing alum or sulphate of alumina 

round th « rod in tl rdinary packing box, Ul extremi from clay of 1y description whatever which contains alumina as a 

which rings have a « om | eal, or ot uitable fort tting 1 I t which the patentee prefers at present to use for the purpose 

them to over each « ndt by to pre on other suitabl is known as which he in the lump and wet state as 

rir of v ised in ! er or ther uitable material, by which commonly t market le takes, say, one ton, and 

litter the } ngo r or any ot! el ¢e fluid veen the piston red puts it into al e cistern made of wool, e, lead, or other suitable 

and the packing is intercepted.— Not pr M | material, and a thereto about 4,0¢ ib. of sulphuric acid at 1400 

9 Luxp, Fleet-street I n An improved ‘ sprir for spec. fic gravity, v h mixture he agitates until) it becomes one homo- 

retan r luo papers, ox r} ar Dated 11! ge 13 5 He then runs the same into a cylinder or retort, such as 

S56. are used for the manufacture of nitric or hyd: loric acids, and heats 

ntion consists in the novel application and use of a cylindric it by fire or steam in any suitable furnace, until the mixture becomes a 

spring clip or variety of clips of the same hind, the simplest form bei: g solid dry ass wl will then have acquired all the properties, or 
the well-known one made thus, O, the principal featuie of which, bein near] », of the finest alums made. 

extended or varied, constitutes the chief object of these present improve- | ogeg. ¢ LitrLe woop, London-wall, “ Printing geometric patterns.”— 

ments and most simple improvement upon the ordinary clip is | Daied h Dec vor, 1856, 

to ing edg s, in order to prevent the said edges tearing or | This invention is applicable to printing in colours geometric patterns, 

vs upon which tl may be pleced. This form of clip | such patterns, for example, as th us » Berlin work, and the inven- 

apted for retaining the corners of drafts, &c., offi tion consists in printir h patterns by means of a printing block com- 

for holding at tl back or fold small unsiitched | pox of type held in a suitable form, These type are either square in 

ils, the same description of clip being lengthened, and | section, or of other regular form capable of fitting together so as to make 

ng portions of the lips or holding edges cut away to lessen the frie- | up a solid block. In connexion with these type shorter pieces of metal, 

when passing it on to the paper, forms a spring clip to be employed circular in section, are used, These pieces are called raising pieces, and 

holding periodicals or other similar long papers The sprin | have pins projecting from their upper ends which fit into holes in the 

ble for holding sheets of music and other like papers consist in the | bottom of the type When the printing block is to be prepared for 

a double cylindrical spring clip, the two springs being secured | “ ting one of the colours of a geometric pattern to be formed with the 

r by rivets folding pieces, or otherwise, the upper clip embracing nting block is turned upside down, and a raising piece is placed 

a light stick or rod which adds strength and a back to the whole, and the r each of the type which is required to print, and the pin of the 

lower one clips the folded edge of the paper or sheet music. rising picee enters the hole in the bottom of the type. When the 

2943. Wituram CnarLes Tukepore Scuarrrer, Great Winchester-strect, | caer number of raising pieces have been put under the type the form 
London, “ Distilling fatty and oily matters,"—Dated 11th December, FE and printing block is again turned over, and the type which have not been 
1856. furnished with raising pieces fall below the level of the others. The 

In carrying out this invention a still of on ordinary construction is printing block is clamped firmly together by suitable screws, and is then 
employed, externally heated in such manner as to insure a temperature of } ready for printing, When the required number of copies of this colour 













































































about 230° of Fah, Into this stilla pipe for the supply of free steam i8 | jas been struck off, the block is rearranged for printing the next colour 
inserted, which passes below the fatty or oi!y matters, and is coiled or of the pattern, and so on. 
branched and perforated in such manner sas to divide the stream into 
numerous streams, The steam used is in the natural state, it not re- | 2970. See Class 8. 
quiring to be superheated. There is also a second pipe introduced into | 2974 Aurrep Vincent Newton, Chancery-lane, “Machinery for boring, 
the still toadmit atmospheric air, the lower end of which pipe has a rose | SUrning, “aprng, id eves weenae wer S, water, steam, and other 
’ : “8, : | pa aud tu Vices for holding the same while they are operated upon."— 
or perforated head formed thereto, which comes above the level of the } A communication— Dated 15th December, 1856 
fatty or oily matters in the still. Above the break or outlet pipe of the | The nature of this invention relates to the arrangement and construc- 
still is a cistern containing hot water combined with liquid ammonia, tion of several parts of a machine, and to the combination of two or 
from which a pipe descends into the beak or outlet pipe of the still, and more of those machines, so a8 to tap, screw, bore, seam, or turn differ- 
the quantity of liquid allowed to pass is regulated by a suitable cock in ent ends of pipe fittings at the same time, whereby these operations are 
the pipe. The end of the beak or outlet pipe of the still is connected to performed ina more perfect manner and more expeditiously than has 
a covered cistern or reservoir, from which rises a pipe for the escape of been done hitherto; and toa new arrangement of vices, or a compound 
vapou The fatty or oily matter, mixed or combined with an alkali or vice for holding to the tion of the machin the object being to be 
kaline earth, is introduced into the siill, and distilled over into the wrought upon; and consists, Fir in me whereby the extent of the 
servoir or cistern at the end of the beak or outlet pipe of the still. advance of the cutting tool is governed, and its direction of motion 
Not proceeded with. changed at the proper time automaticall Secondly, in the device 
915. CuAnLES Humrrey, The Terrace, Camberwell, “ Appl nd use whereby the feeding screws of the combined machines are allowed to be 
of paraffine in the mar vcture of hair oils, ointments, and plasters for put in gear with their nuts simultancously; Thirdly, in the deviee by 
wedical j urposes "— Dated 11th T ceen ber, 18f4 which the tools of the combined machines can be brought to, and carried 
For the manufacture of hair-oil, according to » this invention, it is suf- from the work, and which, at the same time, prevents any one of them 
ficient to .mix pure poraffine with scme liquid oil, and perfume it ac- to advance or recede, whilst the others remain at rest or move in the op- 
ling to taste. For the preparation of ointments the invention con- posite direction; Fourthly, in the combination and arrangement of two 
in using parafline in the stead of spermacetti, or other fat or or more machines adapted to the purpese of performing the above- 
grease; and for the manufacture of plaisters the paraffine must be named operations on different ends of pipe fittings at the same time, with 
softened by combiuing it with some liquid balsam possessing antiseptic a holding vice adapted to holding the fittings, which is common\to all 
qualities. the machines. Fifthly, ina compound vice having two or more sets of 
2H8. Lovis Joseru Frenerirc Manerenitre, Paris, “ Purifying rock and jaws adapted to holding fittings, and « sed to revolve on a centre 
sea sult.’ - Dated 11th December, 1856 , common to all the jaws. Reference to the drawings is essential to a 
Sea salt is for the most part delivered for consumption, and is used complete description of this invention, 
for culinary purp ses in auc ha state that it is frequently a : rable to re- 9975. WILLIAM Austin, Upper Portland-place, Wandsworth-road, “ Im- 
fine it. When this is to be done it is necessary to dissolve it again, and | ~ provements in pipesor tubes, and in the method of joining and laying 
cause it to evaporate in a pan or boiler, The means which the patentee the same,.”—Dated 16th December, 1856. 
proposes for purifying it consists simply in fusing the raw salt, and keep- This invention consists in making the shape or form of the extremi- 
ing it for some timeina state of tranquil fusion, decanting it into hot ties of each length of pipe alike in .ieu of the ordinary spigot and faucet, 
moulds, or letting it cool slowly; in this manner all _ impurities are | » flange, so that they will follow each other; and whether spigot ends of 
separated from the ma-s in fusion, and are eliminated by crystallisation | circular form or half c'rcular ends lapping over each and enclosed, are 
by the dry 4 ™ which corresponds with crystallisation by the wet | used or not with separate clips or sockets, as may be necessary, forming, 
process, Two layers are produced, of which the lower one is formed of when laid, a continuous tube by alternately turning them over or revers- 
foreign matters. When the cooling takes very long the salt crystallises ing them. 
in form and aspect, te slogous to the form and aspect as 976. Cuantes Feperic Vasst noT, Essex-street, Strand, “ Preserving 
rock salt; like the latter it is transparent, and presents an equal pu salmon, trout, aud other fish.”—A communication,—Dated 16th Deceme 
and possesses the same physics »perti When the ccol ber, 1856. 
or sudden the crystals ave confused or indistinct, less transpare and The tish being fresh the head and tail are cat off. If its weight is 
less voluminous, Ip either case the mass previously crushed or pounded more than four pounds it must be cut in large pieces of about one or 
by submitting it to the action of a millis then separated in various two pounds. Those pieces are soaked in fresh water for about four 


sizes by means of sieves having meshes of various sizes. 
could be advantageously applied to purilying rock salt. This salt, which | 
is perceptibly purer than sea-salt, nevertheless contains earth and fo- 
reign matters, which give it a brown, green, and sometimes a red colour, 
and unfit for immediate consumption. If the raw rock salt be fused on 


This operation | hours, then the water is renewed, and the pieces soaked again for about 
two hours more. The fish is then placed ina net with small meshes, 
and plunged into a bath, taking care to fix the edges of the net to the 
hooks on the edges of the cauldron containing the bath, so as to with- 


draw the net easily without damaging the fish. The bath is composed 
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as follows :—Three to four pints of water per pound of fish; one pound 
of salt per ten pints of water ; one oz. of pepper per ten pounds of fish ; 
three-quarters 0z. cloves per ten pounds of fish. Half an oz. of laurel 
per ten pounds of ditto; one oz. of cinnamon per ten pounds of ditto. 
The patentee also adds sometimes in various proportions bark of citron, 
coriander, thain, &c. The seasoning is put into the bath two hours 
after the ebullition, and the bath must be boiling before to immerse the 
fish. The fish being more or less hard, according to the time at which 
it has been caught, it must be left in the bath from two to four hours. 
It is taken out of the bath in the nets with great care, and well drained 
in them. It is then taken from the net and cooled for twenty-four 
hours, The skin and bones are next removed, the fish is sliced, again 
dried, and then placed in glass or other non-metallic jars in oil, addi- 
tional oil being once or twice added to supply the place of that absorbed 
by the fish, and the jars are finally sealed hermetically. 


2980. Farprriox Wiicram Greewarn, Trafalgar-square. London, “ Obtaining 
aluminium metal, and the adaptation thereof to the manufacture of certain 
usefal articles.” —Dated 16th December, 1856. 

In order to effect the extraction or production of aluminium from the 
ore or earthy matter containing the same the patentee proceeds as 
follows :—He takes the fluoride of aluminium, either alone or in com- 
bination with other fluorides, and subjects it to the action of hydrogen 
gas. This reduction of the metal from its fluoride by means of hydrogen 
gas used as a reagent in place of sodium may be performed in various 
ways, and by different arrangements and methods well known to 
metallurgists, but the apparatus which he employs and has found in 
practice to be very effective for obtaining aluminium metal consists of a 
vaulted oven, similar to an ordinary baker's oven, but with the floor 
thereof composed of wrought or cast-iron under which the fire is placed. 
This oven is first strongly heated nearly to redness, and then on the floor 
thereof he places a number of well glazed earthenware or porcelain 
shallow dishes previously warmed; and he uses as many of these dishes 
as the floor of the oven will conveniently contain. A certain number of 
these said dishes he fills with dry and well powdered fluoride of 
aluminium, or any other double fluoride of that metal, and the remainder 
of the dishes he fills with clean iron filings. He so arranges the several 
dishes that all of those dishes which contain the fluoride are on all sides 
surrounded by dishes containing the iron filings. The oven is then 
tightly closed and luted, and the heat increased to redness, immediately 
after which he introduces a stream of dry hydrogen gas by means of a 
tube provided with a stop cock, whilst another tube placed at the other 
and opposite side of the oven, also provided with a stop cock and with a 
safety valve, allows the gas to escape from the oven in case the pressure 
thereof should become too strong; and he continues this operation for 
about one hour. The effect produced by thus operating upon the fluoride 
and iron by the combined agency of heat and hydrogen gas is, that the 
hydrogen gas combines with the fluorine, and forms hydro-fluoric acid, 
which acid is taken up by the iron and is thereby converted into fluoride 
of iron, whilst the resulting aluminium thus obtained remains in the 
metallic state in the bottom of the trays containing the fluoride. 

898. Kicuarp Eaan Lez, Giltspur-street, London, ‘‘A portable printing 
apparatus, adapted alike for moveable type, lithography, and copper- 
plate.”—Dated Ist April, 1857. 

This improved printing apparatus cannot be described without 
reference to the drawings.— Complete specification. 

962. Gitsert Buraineton, Chudleigh, Devonshire, ‘‘ Making the stop 
funnel for the prevention of waste of liquids whilst bottling gr trans- 
ferring them from one vessel to another.” — Dated 6th April, 1857. 

In this invention the stop funnel is made with a perforated moveable 
stopper inserted between the upper and lower parts, and instead of taking 
the funnel out of the bottle or other vessel when the latter is full, by 
merely turning the handle of the stopper all the liquid remaining in the 
upper and Jower part of the funnel or tube is saved, and waste entirely 
prevented, for the turning of the stopper acts as a syphon on the part 
below, and enables the latter to retain the liquid until set free by the 
action of turning back the stopper, and by partially turning tbe stopper 
the flow of the liquid can be at any time gradually regulated.— Complete 
specification. 

983. Jzan Francois Victor Laxnauprs, Montmartre, near Paris, “ For 
the disinfection and deodorisation of animal and vegetable substances ”~ 
Dated 8th April. 1857. 

This invention consists in the production of a liquid disinfectant by 
the admixture in certain proportions of the sulphates of zine and copper 
with water, which is found to possess certain and infallible effects in 
deodorising and disinfecting all animal and vegetable substances passing 
or having passed into a state of putrescent decomposition.—Complete 
specification. 

1266. Ropent WitiiaM Srevirer, Rue du Cerf, Brussels, “Treating saccha- 
rine juices in the manufacture of sugar.”—Dated 5th May, 1857. 

To clarify the vegetable juices which contain sugar, such as beet root 
and all other vegetable bodies containing saccharine matters, the inventor 
first expresses the juice from them by any of the means at present 
adopted, and at the same time passes into or amongst it the fumes of 
sulphuric acid gas. The passing of this gas into it constitutes the chief 
feature of the invention —Complete specification. 

1400. Cartes Freperic Vassxrot, Essex-street, Strand, “A typographical 
numbering apparatus.”—A communication from A. Trouillet, Paris.— 
Dated 19th May, 1857 

This apparatus cannot be described without reference to the drawings. 

— Complete specification. 

1419. Groras Saarr, and Winiiam Evpsr, Jarrow, Durham, ‘ Steam 
hammer and machinery for forging iron and other substances.”’— Dated 
20th May, 1856, 

This invention consists of improvements upon the machine known as 
the helve or tilt hammer generally used for forging iron and other sub- 
stances, but which is also applicable for punching, shearing, and rivetting 
metals, The inventor makes the hammer perfectly self-acting and more 
convenient for the workman than any hitherto made; the working parts 
being nearly all under the floor plates prevent the danger of accidents, 
and its peculiar construction renders it less liable to get out of repair 
than those in general use, as well as being much cheaper. It cannot be 
described without reference to the drawings.—Complete specification. 


2029, RenyaMin CaRLess, Birmingham, ‘ Bird cage.”—Dated 8th December, 
1856, 








This invention consists of making bird-cages of ribs, tubes, bars, strips, 
or canes of glass, in lieu of the wire ordinarily used.—Not proceeded with, 
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Burstem anp Tunstatt Gas Licnut Company—-“ Tug Gas Question” | 
AT STRATFORD-UPON-AVon — THE Dinner TO Ma. THOMPSON; One who 


knew his Duty and did it: The Gratitude of his Workpeaple: A new Toasi— 

ENTERTAINMENT TO WorKPEorLe—Mr, Russeiy’s Tuimp Lecrurs on 

“ Comaustion.”’ 
Tue preliminary meeting for this quarter, of the iron trade, was held 
on Wednesday last, at the Stewpony, in Worcestershire, about ten 
miles from Wolverhampton. Here the present state and the future 
prospects of the trade in iron can be discussed beyond the reach of 
the smoke, the din, and the heat of the forge and furnace, and where 
the digestion of the dinner which invariably aceompanies a prelimi- 
nary meeting may be promoted by a game at bowls, with only one 
sound near to remind the players of their craft—the music of the 
oe of the mower’s scythe. 
having little to do, satisfied themselves with doing it. They deter- 
mined that the prevailing prices should remain unaltered—* and 
there an end on’t.” The business transacted was very small, and the 


Here, like wise men, the ironmasters | 
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narrations of the state of trade at the several establishments of the 
respective representatives often widely varied. Nevertheless the 
opinion was universal that it would be inexpedient to make any 
alteration upon previous rates, 

The advices from the United States have been of a more favourable 
nature this week than they were last; but no marked improvement 
upon last week’s report, in relation to the trade generally, can be 
truthfully noted. From the slackness of orders at some establish- 
ments there can be no doubt that underselling is being practised to a 
considerable extent—not, however, by the firms whose brands are 
well known and appreciated for their decided worth. An in- 
creasingly profitable branch of the trade is that of the manufacture of 
steeliron. The production of this article is about to be increased by 
a well known and extensive firm near to Wolverhampton. 

Pig iron is selling at between £3 12s. 6d and £4. At the latter 
price the iron that rules with the production of first-class manufac- 
tured may now be obtained in tolerably large quantities. Abundant, 
however, is the iron of the former price. The figures relating to 
each, we should add, are only those upon which transactions are 
made with firms who are in a position to pay cash upon delivery, 
receiving the customary discount. For samples of an extra quality 
£4 10s, is asked, but they are the pigs that are largely consumed. 
The stocks of pig iron are increasing, and during the present hot 
weather, when only little work can be done at the forges, they must 
go on accumulating, to the inevitable loss of the producer by a decline 
of prices. To prevent this an addition to the existing number of 
blown-ont furnaces is already talked of by some of the pig makers. 
In the face of these facts it continues to be stated in quarters which 
should communicate the most reliable infermation upon points of so 
much commercial importance, that the make is barely equal to the 
demand, and that the tendency of prices is upwards! The intervening 
fortnight between the preliminary meeting and the quarterly gather- 
ings of the iron trade will be one of more interest than any similar 
period for some time past. There can be no doubt that, notwith- 
standing the existing quietude, the future prospects are healthy, and 
in every way encouraging. Such was also the prevailing opinion at 
the Stewponvy on Wednesday, where the lowering of the rate of 
discount by the Bank of England, and the almost certainty of abun- 
dant corn harvests both at home and abroad, with a rapidly increas- 
ing supply of the precious metals, were adverted to as among the 
chief grounds for such an expectation. 

The coal trade continues buoyant. 

At Birmingham and Wolverhampton there is not so much doing as 
there was when we last wrote. 
has come its inseparable languor in the country demand, the spurt of 
orders to which we last adverted being only for the satisfying of 
immediate pressing demands. The quarterly accounts delivered and 
met, however, there will follow a more gratifying state of things. 
The more prominent establishments in both these towns, especially 
the tin-plate workers, are in a state of considerable activity, and 
make no complaints. , 
hinge, and other trades which are chiefly affected by the progress, or 
otherwise, of building operations are by no means dull. 

In the district around Birmingham and Wolverhampton the casting 








being now exhibited in Birmingham. It was painted by Mr. 
Barrett, son of Mr. Barrett, a town councillor of Birmingham. The 
picture is remarkable for skilful composition, and for the admirable 
treatment of the light; the artist having succeeded in the most 
difficult of all pictorial tasks—making his figures almost stereoscopic. 
A visitor looking steadily at the central group will find that the per- 
sonages represented, especially the Queen, Prince Albert, the Duke of 
Cambridge, and Prince Alfred, seem absolutely to disengage them- 
selves and to stand out with life-like distinctness. The story is told 
with unusual clearness. The Queen, leaning on Prince Albert's arm, 
has approached a bed on which sits an invalid soldier. Animated by 
the interest she expresses, the poor fellow eagerly and unaffectedly 
“ fights his battles o’er again,” the Queen listening with an expres- 
sion in which pity and admiration struggle for the mastery. The 
Prince of Wales has placed himself on one side the wounded man, 
and little Prince Alfred, on the other, listens with childish interest to 
the heroic story. The Duke of Cambridge, frank and soldier-like in 
bearing, stands behind the Queen, and in the background are 
Viscountess Canning, Mrs. Eden, Inspector-General Dartnoll, Colonel 
Phipps, Lord Hardinge, and other persons in the royal suite. On the 
right hand are Colonel Eden, Mr. Reade, one of the hospital surgeons, 
and Sergeant Bresse, a stalwart figure, whose missing arm attests the 
bravery of his deeds. On each side of the picture are arranged the 
beds of the wounded men; on one of them lies a pair of crutches, and 
on the opposite wall a broken cavalry sword recals the fearful charge 
of the famous “six hundred.” This work of Mr. Barrett's is national 
in the largest sense. It records an incident that in itself marks anew 
phase of social history—the visit of a sovereign to console her 
wounded soldiers. 

A Birmingham artist who has held the pencil somewhat longer 
than Mr. Barrett—genial, philanthropic David Cox, the loved and 
the admired of all Birmingham—had his contributions to the Man- 
chester Exhibition warmly eulogised in the Manchester Guardian of 
last Friday’s date. We take from the Guardian's criticism the 
following :—“* To one of these men only (modern landscape painters), 
we conceive that all honest and appreciative criticism owes a liberal 
and special tribute. To David Cox, as one of the greatest landscape 
painters of this or any other country—as a man who, working on 
altogether different principles from Turner, vet shows, through all his 
diversity, a kindred love of nature, and a not inferior or less reverent 
familiarity with her mysteries—let us confess that we individually 


| Owe more gratification, a profounder sense of certain beauties and 


With the return of Midsummer there | 


And the brass-founders, with the nail, lock, | 


terrors of earth and sky, a more lasting impression of the solemnities 
of our mountains, of the summer delight of our meadows, of the wild- 
ness of our heather-purpled moors, of the dreary grandeur of our 
spreading sands, and of the windy majesty of our English oak- woods, 
than to any man who has ever put colour upon paper. Born in the 
neighbourhood of Birmingham, educated under the stern apprentice- 
ship of the anvil, David Cox puts into his work a sort of Cyclopean 
strength, whose rudest touches convey their meaning, and whose 
utmost roughness is never wanting in love. Here are seventeen 
drawings of his hand (480—496a), from its period of deftest power to 
its later achievements of failing eye and less certain touch, but of 


| undiminished insight and of unimpaired passion for the nature which 


and other iron foundry trades, with those which constitute the hollow | 


ware products, a steady business is being done. 
On Monday evening last Mr. Russell delivered his third lecture on 


| ‘Combustion in reference to the Economy of Fuel,” in the Theatre 


of the Midland Institute, Birmingham. There was an attentive 
audience. Mr. Russell commenced by remarking upon the necessity, 
in constructing apparatus for heating liquids, of having metal with 
large powers of conduction; showing the advantage which was 
gained by an uneven exterior, in quick evaporation. The deposit in 
boilers was an interesting point in connexion with the subject, and he 
illustrated by experiment the large amount of hard mineral deposit 
which was left upon the interior of a boiler during the process of eva- 
poration. This deposit materially atlected the transmission of heat, 
being a bad conductor, and it was important that means should be 
taken for its regular removal. To illustrate this, he placed an old 
anda new kettle over gas jets, the old kettle being completely 
blackened, and filling each with water, pointed out the comparative 
difficulty of getting the heat to penetrate through the old metal to 
the liquid substance. It was likewise of importance that while the 
bottom of a boiler was constructed so as to admit heat speedily, a good 
non-conducting substance should be at the top, so that the already 
obtained heat might be prevented from passing out. After illustrat- 
ing the small degree of conductive power in liquids and gases, the 
lecturer spoke upon the frequency with which boiler plates became 
over-heated when there was no water to convey the heat from them, 
and by a very delicate experiment demonstrated the fact that a ‘li- 
quid would not evaporate on a plate subject to an intense heat, and 
that in case of a sudden cooling a burst of steam would ensue, giving 
rise in many cases to deplorable accidents. Mr. Russell passed on to 
exhibit the radiating powers of different substances, such as lamp 
black, polished iron, steel, &c., observing that it was a mistake to 
suppose that there was no colour with greater powers of radiation 
than black, as there were many red substances that were so. In 
conclusion, he pointed out the readiness with which liquids in a good 
radiating vessel heated and cooled. Mr. Russell has extended his 
series to more than four lectures. The fourth was delivered yester- 
day (Thursday) evening. Owing to the importance of the subject, 
he determined, with the consent of the Institute Council, to adopt 
this course. 

A Birmingham paper thus adverts to Mr. Bracebridge’s invention 
for the ventilation of ships :—** We have been gratilied by the inspee- 
tion of avery cheap and simple but efficient apparatus for ventilating 
troop ships, and emigrant and other vessels on board of which large 
numbers of passengers are congregated. It is the invention of 
Charles Holte Bracebridge, Esq., to whose actively benevolent mind, 
we believe, its necessity was suggested during his patriotic labours, in 
conjunction with Miss Nightingale, among our gallant soldiers in 
the Crimea. It is constructed on the cupola principle, and consists 
ofa stationary drum rather more than a yard in diameter, and about 
eighteen inches in width, enclosing a fan, which rapidly forces the 
external air through flexible tubes into any part of a vessel where 
the atmosphere may have become vitiated. The fan is kept in 
motion by a handle which admits of being worked with but little 
effort. ‘The ventilator is light and portable, and being placed on 
wheels, may be easily moved. It is, moreover, cheap, and in practice 
has proved very successful. Mr. Bracebridge, having no other desire 
than to disseminate it as widely as possible for the benefit of his 
fellow-creatures, had a model constructed, and placed it unreservedly 
in the hands of Messrs. Maplebeck and Lowe, who have undertcken 
the manufacture of the apparatus. We may state, asa further in- 
ducement to its adoption by ship-owners, that it has been sent out 
by Messrs. James Baines and Co., of Liverpool, in several of their 
Australian vessels, where it has been highly approved. The Lords 
Commissioners of the Admiralty have also expressed their satis- 
faction with its working, and have ordered it to be placed on board 
every troop ship. 

The new college at Moseley, near Birmingham, for the education of 
candidates for the ministry among the independents and for private 
pupils, was opened on Weduesday last by a meeting of the sub- 
scribers, followed by a dinner. The building is highly creditable to 
the architect, Mr. Joseph James, of Furnival’s-inn. The style is late 
perpendicular, moditied by Tudor details. The main feature of the 
building is a massive square central tower, with a staircase turret at 
oneangle, On one side of the tower is placed what seems to be the 
hall, and on the other some of the living rooms. Fach end of the 
principal front terminates in a projecting wing, gabled and sur- 
mounted by cruciform ornaments. A dwarf octagonal tower breaks 
up the side elevation, and beyond this is another tower with a 
lofty pointed roof. The materials throughout are red brick, with 
stone dressings, and the building is roofed with tiles. The col- 
lege is named Spring-hill College. We may add that the course of 
study for students not contemplating the ministry coincides with 
the general curriculum of the University of London, and youths will 
be received, as heretofore, for the whole or part of it, with the oppor- 
tunity, if proficient, of graduating in arts. 

A picture representing the Queen's visit to the wounded soldiers is 














he worships. Indeed, whatever the lovers of precise forms and 
dexterous manipulation may say of even his drawings of the present 
year, to us the dregs of David Cox seem worth more than the first 
runnings of less gifted men. David Cox is a landscape painter of the 
broad and indicative school of Rubens and Titian, not of the minute 
and elaborate working-out school of Hobbema, and the modern 
English oil painters of landscape. So subtle is the power of these 
works, that we despair of conveying our own ideas of it, still more of 
revealing its secret by any written words. To know that David Cox 
for nearly fifty summers has sought and studied among the hills, and 
woods, and by the river at Bettwys-y-Coed, is to get some insight 
into his penetrating, intense, and persevering courtship of nature in one 
of those spots where she has most lavishly displayed both her loveli- 
ness and her majesty. This is the key to all his power. He has 
earned it by the lowliest suit and service. Nothing has been too high 
for him to attempt—nothing too humble for him to kneel to. 
Bettwys is his home ground, but the love he feeds by the placid 
reaches and foaming rapids of the Conway, under the shade of those 
purple cliffs of Craig-y- Dinas, and amidst the feathery beeches that 
close in the Beaver’s Bridge, he carries away with him to spend in 
whatever scene may court his pencil. David Cox still labours with 
all of him impaired but the heart into which the beauties of this 
island have sunk so deep, and the brain in which the impression of a 
happy and laborious lifetime are garnered. When he passes away, 
England will number among her living worthies one great artist the 
fewer. 

A very interesting collection of more than fifty enamel pictures, by 
Bavarian artists, is now on private view at the Hen and Chickens 
Hotel, in Birmingham. Enamels ofa high class are rare even singly, 
but a collection is still rarer, and in the present instanee it would be 
difficult to point out a work of inferior merit. The pictures are chiefly 
copies from some of the most famous works of Raffaelle, Murillo, 
Gerard Douw, Titian, and other Italian and German masters; 
but there are also a few copies from modern artists. In the latter 
class is an admirable copy of the portrait of the Queen, by 
Winterhalter. Of course, a certain degree of hardness is inseparable 
from enamel, but we trace this defect but very slightly in these 
Bavarian works as compared with those by modern English 
enamellers; and in any case enamel is probably the best and safest 
mode of perpetuating miniature copies of famous pictures. 

We need not perhaps say that the process consists in painting with 
vitrifiable colours on porcelain. Each colour has to undergo a process 
of baking, which is attended with great risk to the plate; but the 
brillianey and permanency of the colours more than counterbalance 
the risk when the result is a successful picture. The chances of failure 
increase with the size of the work, and hence the process has been 
chiefly employed in the production of miniatures. The enamels to 
which we now refer, however, are mostly the size of ordinary 
cabinet pictures, and are certainly wnique in this respect as 
are Wusttich, 


far as England is concerned. The enamellers 
Charles Deininger, Langhamer, Meinelt, and other weil- 


known artists, most of whom were employed by Ludwig, of 
Bavaria, in the formation of the celebrated Manich  collec- 
tion. In addition to the prominent specimen which we have already 
mentioned, there is a painting of the famous“ Immaculate Conception” 
of Murillo, the original of which is now in the Louvre, and was pur- 
chased for £25,000 at the sale of Marshal Soult’s collection. In 
colour, drawing, and feeling, the enamel is an exact transcript. 
There is also a copy of Gerard Douw’s “ Herring Woman,” perhaps 
more marvellous in detail even than the original. A “ Judith,” after 
Riedel, a charming work. Among the noblemen who have purchased 
specimens from this gallery (for the pictures are on ale, are the 
Marquis of Lansdowne and the Earl of Harrington, whose collections 
of paintings are of a very high character. The euamels remain in 
Birmingham a few days longer. The paintings are the property of a 
London gentleman, and were chiefly selected by him at Munich and 
Dresden, where the art of enamelling has of late years been pursued 
so successfully as to fival even the imperial factory at Sevrés. 

The famous Alton ToWéts (Earl of Shrewsbury) collection of paint- 
ings were opened to private view on Monday Jast, and will be so next 
week, preparatory to their sale in the succeeding thirty days. Those 
persons who have not seen this rare collection would do well to pro- 
cure a catalogue forthwith. 

Intimately associated in this district are rare pictures and rare 
wines. Your first-class ironmaster, if he cannot fully appreciate the 
value of both, has money for each. Last week, at the sale of acellar 
of wine, belonging to Mr. Chapman, of Handsworth, a bin of sherry, 
twenty-nine vears in bottle, was sold for £8 15s. per dozen; a bin of 
1#34 port sold for tive guineas per dozen; some 1820 port realised six 
guineas; a bin of 1815 port sold for ten guineas; a lot of three dozen 
of the celebrated comet vintage, 1811, brought eleven guineas per 
dozen ; and two bins of the vintage of 1812 sold for thirteen and a 
half guineas per dozen! 

The Government Department of Science and Art has awarded 
three silver medals to pupils of the School of Design in Worcester. 
These medals are the result of a competition between all the schools 
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in the kingdom, the works being now on view at the Manchester 
Exhibition. In addition to the honour thus obtained, each medal 
brings to the school to which the student belongs the privilege of 
obtaining from the Government £10 worth of works of art. 

The nineteenth annual meeting of the shareholders of the Burslem 
and Tunstall Gaslight Company has just been held. The report of 
the directors, read to the meeting by the manager, congratulated the 
proprietors upon the satisfactory position of the undertaking, and 
informed them that the profits of the past year having exceeded 10 
per cent., the directors had promptly extended the advantage to the 
public by giving the consumers an immediate reduction in the price 
of gas. The demand forthe company’s gas was increasing in almost 
unprecedented ratio, and the works were being largely increased in 
efliciency and capacity. The pending bill in Parliament had been 
unsnecessfully opposed before a [select committee of the House of 
Commons, and had been read a third time and passed in that House. 
A dividend of 7s. 6d. was declared on the capital stock for the past 
year. 

“The Gas Question” has excited considerable attention and no 
little interest in Stratford-upon-Avon for some months past. The 
ras company having applied to Parliament to give them statutory 
powers, and confer on them peculiar privileges, which it was con- 
sidered would be prejudicial to the interests of the community 
srenerally, at the request of Mr. Alderman Lucy, the Mayor (D. Rice, 
Esq..) called the attention of the Town Council to the subject, and 
the result was a unanimous resolution of that Lody to oppose the 
hill in its course through Parliament. This resolution was approved 
and contirmed by the Local Board of Health, and subsequently by 
the unanimous vote of a public meeting of the inhabitants convened 
hy the Mayor, at the request of several influential residents. The 
hill eame before a committee of the House of Commons last week. 
After hearing counsel on behalf of the company, and the examination 
of several witnesses—among them Mr. J. G. Barlow, engineer, and 
editor of the Gas Journal — the committee recommended that as 
the price of gas appeared to be the prominent point, an arrangement 
should be made; but as the company would not consent to the terms 
proposed, it was agreed to abide by the decision of the committee, 
who, through their chairman, announced that the maximum price to 
he charged under the bill should be “4s. Gd. per 1,000 cubie feet,” 
and this “upon the evidence of the promoters of the bill.” This 
amount—viz, 5s. Gd.—was the price to which the petitioners were 
ogreeable to consent. An obnoxious clause, of power “ to distrain 
for sums due for gas,” was withdrawn, and other clauses modified. 

At the dinner which was given last week at Hales Owen to Mr. 
George Thomson, for many years manager of the British Iron Com- 
pany’s Works, at Corngreaves, in that locality, the duty of emplovers 
to care in earnest for the education, intellectual and religious, of their 
workpeople, was so fully recognised, and ihe protitableness of such 
labour shown so pleadingly, that we feel ourselves called upon to 
votice the gathering at a somewhat greater length than we should, 
had it been one of ordinary compliment.——The Ven. Archdeacon 
tlone looked with intense interest on the eflorts which Mr. Thomson 
had made to improve and educate a large class of the workmen of 
that neighbourhood. Ue regarded the schools at Corngreaves. esta- 
blished by Mr. Thomson, as a monument whi could not be for- 
sotten, and as commemorating the efforts of an individual to promote 

ducation amongst the children of the people, deserving the most ex- 
tended emulation. ——Tie Caairman (Mr. W. Mathews) said that Mr. 
Thomson had been known to him (Mr. Mathews) as a fellow-labourer 
in that great vineyard of human industry—the iron district—fora 
number of veara, and as a brother ironmaster he could speak of him in 
the highes: possible terms. ‘There was no ironmaster in the district 
who, when speaking of Mr. Thomson, did not speak of him as a man 
entitled to great public regard and estimation, This was the position 
in which he stood with respect to his public occupations. Ile might, 
in ordinary cases, stop here, and say on these grounds alone their 
syuest was entitled to their approbation. But Mr. Thomson was 
entitled to their approbation on very much higher grounds. — It was 
no ditticult matter to faltil the duties of an ironmaster. If a man got 
money by employing the people, and took care that those people were 
well ted and well clothed, ironmasters genc rally considered that they 
had discharged their duty satisfactorily to themselves and to the 
community. Mr. Thomson would be entitled to a considerable 
meed of their admiration if he had stopped here, but he had vot been 
content to stop at this point. Te had entered upon that tield which 
involved higher duties and much more responsibility —duties to which 
mereantile duties were subordinate—he had entered upon the 
spiritual and intellectual welfare of those who had had the happiness 
to call him their employer, Ile (Mr. Mathews) had looked upon Mr. 
rhomson’s example with no ordinary complacence. He had re- 
proached himself much and often for his own shortcomings compared 
to the useful and admirable career in which Mr. Thomson had played 
so prominent a part. Their honoured guest had set an example to 
his brother iromasters which he trusted would not be of an evanescent 
character. Ile hoped that example would be contagious through- 
out the whole district. Mr. Mathews advericd to the intel- 
lectual state of the district years ago, when cock-tighting, man- 
vhting, bull-fighting, and other 















































rformances of a gladiatorial 
character, were its distingnishing features, and remarking on the 
ay of these things, said Mr. Thomson had directed the attention 
the English workman from bull-tighting to the cricket-ball, from 
ck-tighting to the concert, and from man-lighting to fighting 
against all the evils of life. Mr. Thomson had eminently succeeded. 
He had commenced a regenerating process in the workman, and 
all honour to him, Ile was now going to another part of the 
neighbourhood, and be(Mr. Mathews) trusted, as he believed, 
he would carry with him the same holy impulses into the 
district of West Bromwich as he had exhibited at Corngreaves. 
Mr. Mathews went onto refer to Mrs. Thomson, declaring that 
se was eminently entitled to the consideration of the district. - 
Mr. Thompson remarked “ that the satisfaction he felt in being the 
subject of so much praise, was enhanced by a consideration of the 
zrounds on which that praise had been bestowed—those of the social, 
moral, and intellectual advancement of the working classes; and by 
the thought that in their praises he saw atrecognition of tie im- 
periance of that great work, which he in a very humble manner had 
endeavoured to promote. Le rejoiced to see so many gentlemen con- 

















neeted with the trade ot that district taking up the subject of educa- | 


tion heartily and earnestly. He observed that although the work 
that he had had the privilege to commence at Corngreaves had no 
doubt occupied a great deal of his time and attention, and had re- 
quired some earnest thought, and bad been done at some personal 
expense, yet it should be borne in mind that the expenses of that 
establishment had been borne by the company whom he had had the 
“tatitieation to serve for twelye years. It was only due to the 
directors of that establishment to say that upon all occasions its 
requirements had been met by them with the utmost liberality, and 
that they bad ever takeu the most earnest interest in the work. He 
alse recognised with the greatest satisfaction the efforts of those gen- 
tlemen who diad been forward in that work in the other parts of 
the district, gentlemen both in the iron and glass trades. On the 
unsetted question of zeneral education, Mr. Thompson said that some 
njaintained that until all its difficulties were set at rest they would 
make no effort. He rejoiced to think that that opinion was fast 
siving way. He remarked on the utility of educational establishments 
at their works, and dwelt upen the way in which they drew forth 
the sympathies of the employed towards the employer.” Mr. Thom 

son observed upon what was involved in the word “sympathy ” 
between man aud master, and adverted to the articles in the leading 
journals on the subject written during the struggles on the Continent 
in 1848, Coming early in contact with large masses of work- 
men, he very soon felt the necessity for their social improvement, and 
he began his experiments in a small and cautious way. Every ex- 
periment, however, gave him encouragement to proceed to a larger 
oue. He bore his testimony to the grateful spirit in which the 
English workman looked upon efforts to impreve his condition. He 
argued against the proposition that the working population could be 
over educated, and contended that to educate the working classes to 
vork they must educate them intellectually, morally, and religiously. 
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THE ENGINEER. 








Mr. Thompson referred to the education of girls as a very important | » to : 
work, and acknowledged the extended degree of assistance given to | complete the project, which is avout to be brought before a public 
him in this department by Mrs. Thomson.——One of the toasts of | meeting of the inhabitants of Boston, At the dinner to commemno- 
the evening was that of “schools for the working classes.” Mr, | rate the opening of the line to Sleaford, Mr. W. s. Lindsay, M.P., 
Thomas Bagnall replied. Mr. Charles Bagnall had previously | told a good story with regard to railway extension, “ When | was 
acknowledged “the iron trade.”——lIlIlustrative of “ the grateful | much younger,” said the honourable member, “I remember an old 
spirit in which the English workman looks upon efforts to improve | stage coach that used to run between Airdrie and Glasgow. It 
his condition,” is the fact that a service of plate, which has cost them | was driven by an old stager, one Saudy, who was also the 
£150, has been subscribed for by the agents and workmen of the | proprietor. He used to say it was a very bad speculation, 
British Iron Company, Corngreaves, that will be presented to Mr. | and when a railway was talked of between the two places 





| way, as soon as possible, to Boston. About £40,000 is required 











Thomson on an early day. the people opened their eves anid lifted up their voices in asto- 


* : , ! ’ 1 
On Monday last an entertainment was given by Mr. John Jones to ‘What nonsense! where's the beesness 


his workpeople at the Birchills Collieries and works near Walsall, on 
the occasion of his son, Mr. Daniel Jones, having attained his 
majority. Upwards of 900 persons were regaled with a substantial 
repast, provided in tents. The decorous conduct and neat and re- 
spectable appearance of the workpeople elicited universal approbation. 
Rural games and dancing in an adjoining tield closed the proceedings, 
and it was a day that will long be pleasurably remembered by all 
those who were then assembled. It was a source of much pleasure 
to witness the kindly feeling which existed between master and work- 
man on the occasion, 








NOTES FROM THE EASTERN COUNTIES. 
(FRoM OUR OWN CORRESPONDENT.) 
Tne Norfolk Estuary Company have introduced a bill into Parlia- 
ment to relieve them from the difficulties of their present position. 
Mr. Hope Scott, in opening the case for the promoters, gave an 
interesting sketch of the history and progress of the undertaking. The 
capital of the company was £500,000, and the works they undertook 
consisted of two cuts each about two miles in length, one through 
solid land and the other through shifting sands, These works were 
undertaken without assistance from the drainage and navigation 
interests, and no cont:ibution was nade in sid until 1849, when the 
Eau Brink Commissioners and the Town Council of King’s Lynn 
agreed to give £60,000 each to the funds of the company. ‘The marsh 
cut has been constructed for its whole length, and that through the 
sands for about half its length. Cifficulties having arisen with respect 
to the excavation of the marsh cut an act was obtained in 1553 








think of sich a thing!’ ; 
continued, there are now twelve trains running every day on this very 


nishment, exclaiming, 


to come from? Why, auld Sandy canna get a Jeevin’, and as 


to spending a hunner thoosan poonds, it’s sheer daft ye are to 
The line was made, the old coach was dis- 


line, and the speculation is a good investment.” ‘The chairman (Mr. 
H. Ingram, M.P.), in proposing ene of the toasts, said he could not 
say much for the landed proprietors of the district. “They do not 
often visit you,” said tie hon. gentleman, * and from family arrange- 
ments they in many cases cannot spare the ready money to construct 
aline. Lam happy to tind, however, that railways can be completed 
without their assistance,” Mr. Mark Lemon closed the proceedings 
by return: 1g thanks for the toast of “ The Ladies.” Mr, Lewon is a 
great ade; at putting the finishing stroke to after-dinner nonsense, 
On this occasion he observed, amid frequent bursts of laughter—*1 
don’t know how it is that I should be selected to return thanks for 
the last toast while there are so many very el gible bachelors present, 
and no doubt many of the ladies would have been better pleased were 
it acknowledged, as I think it should be, by some handsome young 
bachelor. The question about this railway seems to have been con- 
fined almost exclusively to-day to the gentlemen, but ! venture to 
assert that the ladies, particularly the unmarried, are quite as much 
interested in the matter as the gentlemen. They can make frequent 
visits to Grantham if they find the young gentlemen of Sleaford are 
backward in coming forward ; and if the ladies take to going out in 
that way the bachelors of Sleaford had better look to their laurels. 
The mothers, too, are equally interested, for if Sleaford marries Gran- 
tham, what fine opportunities they will have of exercising their pre- 
rogetive of *mother-in-lawism.’ This union would not be a railway 
And then as to Boston—for no 





contract but a marriage contract. 


authorising the company to execute the work ona plan which has prloubt the line will be extended to that town—I would give very little 


since been pursued ; and an iuiprovement of four feet in the oucfall has") 
heen the result. The shares of the company (on which £26 10s, ous | 
of £50 has been paid up) remain, however, a drug m the market, and | 
the burdens of the arrangements made with the promoters in 1846 | 
were so hes vy and intolerable that the works could not proceed, The 
whole quistion is, therefore, brought before a parliamentary com- 
mittee. ‘The company are desirous of reheving their reclaimed Jands 
from the burdens imposed on them for the maintenance of the Ouze 
banks. In an act pass din 1816, certain clauses were introduced, 
compelling the company to mdemnity the Ouze Bank Commissioners 
for any outlay they might incur (beyend the sums they were | 
authorised to raise for the purpose) by reason of the works of the | 
company increasing the scour of the river. — This liabslity is indefinite, 
and as it follows the reclaimed land of the compiny, it renders it un- 
saleable Sir Joln Rennie, m his evidence on behalf of the company, 
stated that the drainage of above 500,000 acres of land has been 
greatly improved by the works, a fall of live feet having been gained 
in the 'rainage, which could not have been obtainet in any other way 
Phe nevigation below King’s Lynn is also much improved, the 
channel, which was previously shallow, circuitous, and dangerous, 
















being now straight, deep, anc sate. 

Captain W. Peel, of UMS, Shannon, has just completed at hisown 
cost a railway connecting the town of Potton with the Great Northern 
line at Sand The line, which is three and a haf miles long, snd 
which has been constructed ander the superintendence of Mr. Brandell, 
of Doncaster, was open d jor traffic on Tuesday, and the event was 
celebrated by a public dinner at Potton, A wish has been expressed 
that the line should be used as a link in a railway across country from 
Oxford to Cambridge. 

More litigation tor the Eastern Counties Railway Company! In 
the course of last year Messrs. Ransome and Co., of Ipswich, applied 
to the Court of Commo as, to restrain the company from giving 
an undue preference to Messrs. Prior and Co, for the conveyance of 
The injunction was granted, and the court decwled that 
he railway company must desist from giving the preference com- 
plained of. On the Ist ef May, the company rdinuly issued a new 
and revised tariff. At a meeting of the Ipswich Dock Commissioners 
last week, Mr. Geard, a member of the firm of Ransome and Co.,, said 
this new tariff was a complicated scheme devised for the proposed 
cleverly evading the decision of the court; and a'though complaints 
were made from other parts there was every indication that the new 
system bad been planned expressly to injure Ipswich. For instance, 
trom Peterborough to Bury St. Edmunds, seventy-four miles, the 
rate wes ds. per ton, while the new rate is 4s. 3)., or 9d. per ton 
less. The o ¢ rate from Ipswich to Bury was 8s 21., and is now 
reduced to 3s. Ld.; the advantage to the Peterborough trader by 
the new tariff is, therefore, Sd, per ton over the former rate 
and so much additional to the disadvantage of Ipswich, The 
company have divided their system into thirty-two districts, giving 
the Peterborough people the option of running over the whole of the 
lines, while the ports were limited to certain districts, Ipswich not to 
exceed sixty-eight miles... The tariff was divided into two classes 
of rates—those for full trains of 200 tons, and those for smaller quan- 
tities, the company having the option of reducing the full trains when 
they think fir. To enable the Ipswich traders to avail themselves of the 
lower rates, it was necessary that they should start from Ipswich with 
full trains of 200 tons, but the company had so divided the districts 
where the trade was conducted, that the Ipswich people, to benefit by 
the lower rates, must have one train of 200 tons to start from Haugh- 
ley if they wanted to goto bury St. Edmunds; if to Harleston or 














inland coals. 








for the bachelors’ chance at Sleaford if the ladies take to visiting 
there, for though I think highly of the young men of Sleaford, 1] think 
more highly of the bachelors of Boston; and if mothers want to see 
their daughters well matched they must make their husbands take 
immense quantities of shares in the line, that it may be completed at 
once, and no time lost.” 

Rattling on “ from gay to grave, from lively t- severe,” we proceed 
—at the risk of throwing a damp on Mr, Lemon's wit—to notice the 
fourth avnual report of the Newark Waterworks Company, The 
revenue account shows a loss on the year of £25 2s. O4d., and the lia- 
bilities on capital account are £2,424 14s, ‘This is nota very cheering 
state of things, bat the income of the company shows an increase 
during the year of £120 18s, 1d. It is proposed to raise the deticieney 
on the capital account by debentures, and to increase the charges for 
water. ‘The total quautily of water consumed last year was 39,9144, 198 
gallons. 

The Stamford Mercury says—* We have this week witnessed in a 
field of Mr. Richardson, near North-street, the trial of a new patent 
self-acting movement just introduced into their hay-making machine 
by Messrs. Smith and Ashby of Stamford. It appeared to act ex- 
ceedingly weil, and is likely to prove a valuable safeguard against the 
danger of breakage; at (he same time it re duces the amount of fiction 
upon the wearing parts By means of this invention the machive is 
thrown cut of gear the moment the horse stops, and on going forward 
it immediately throws itself into work again, without any trouble or 
danzer to the a'tendant.” 

Phe new bill introduced by Mr. Massey snd Sir Geo Grey with 
regard to the management of hyghways will work quite a revolution 
in the rural districts if carried into effect. Highway boards are pro- 
posed to be established ix each petty sesstonal division ; turnpike rvads 
out of debt may be converted mto highways, and, on the approval of 
the Secretary of State, toll-bars in such selected districts are to be 
abolishe!. ‘The justices of the peace acting in and for the petty ses- 
sional divisions, the incumbents of parishes within the same, and 
“ waywardens ” to be elected by each parish, are to form the highway 
boards. The funds are to be provided by highway rates. ‘The mea 
sureseems open to some grave objections, The old constitutional 
principle that representation should accompany taxation, iu regard to 
which the present system of trusters is open to censure, is still, toa 
grent extent, lost sight of, as the “ waywardens” wil be swamped by 
the ex ojicio body of magistrates and clergymen, The system of selt- 
elected trustees is only tolerable where the funds are supplied by tolls; 
to raise money by tates, wnd then give the ratepayers a mere 
mockery of representation, is no improvement, The measure, again, 
does not grapple with the real difliculty—the heavy liabilities under 
which a great number of the pres nt turepike tiu-ts are labouring. 
Instead of making some «flort to cope with th se embarrassinents, ot 
coolly inflicts a serious injustice to those who are really entitled to com- 
mendation, viz., the trustees and surveyors who have maintained their 
turnpikes in good order, and freed them from debt. Where every thing 
has teen brought into a sausfactory condition the biphway boards ave 
to coolly tell those who have borne the heat and burden of the day to 
stand aside ; but the mauvais sujets of turnpikedom are to be lett to 
strug. le on as well as they can. Further, every one who has had any 
experience of rural atiairs Knows that difficulties constantly arise be- 
tween neighbouring jur.sdictions ; and as human nature will probably 
continue to present the same features to the end of the chapter, it is 
not too much to suppose that av increase of governing bodies will pro- 
duce an increased amount of contention, Under the present system 
— imperfect, ne doubt, in some respects—the management of a turn- 


























Mellis, it was necessary that they should have another train of 200 
tons; if to Hadleigh, athird train of 200 tons; while the Peter- 
borough traders could drop a single truckload of coals at each of the 
stations in the Ipswich district. In framing the tariff, it appeared to 
have been the particular study of the Company to impose upon 
Ipswich all the disadvantages possible ; fur another port, King’s 
Lyun, had gained an advantage in the coal trade to Bury 5t. 
Edmunds. It was twenty-seven miles from Ipswich to Bury, and the 
low rate was «ne and a sixteenth of a penny per mile; while from 
Lynn to Bury, severty-one miles, the rate was eleven-sixteenths of a 
penny per mile. The chairman of the Commissioners (Mr. kK. D, 
Alexanver) called attention to the following report presented from a 
committee which had considered the su! ject :—*“ After much inquiry 
the committee regret to say that they can arrive at no other con- 
clusion than that the new order of things will be more prejudicial 
to the tra’e and interests of the port than the late unjust aud illegal 
preferential rates which the company ostensibly profess to bave 
abolished. We therefore strongly recommend to the next general 
meeting to authorise this committee to take such steps as they may 
deem expedient, or be advised, for the protection of the mterest of 
this commission, the bondholders, and the trade of the port; and that 
they Le empowered to make such expenditure as in their judgment 
may be necessary to that end.” This report was unanimously 
adopted, : 

The preamble of the bill introduced into the House of Commons by 
the Stamford and Essendine Railway Company, has been declared 
proved by the committee to whom the subject was referred, The 
object of the bill was to enable the company to raire adai- 
tional capital for improving and enlarging their station accommuda- 
tion. The bill also contained clauses to empower the company to use 
certain portions of the Great Northern line, and also to make 
aditional transfers and lewses; but these propositions were amended, 
The cap tol of the company authorised to be raived by former acts 
was £500,000, of which ~um 470,000 was advanced by the Ma:quis 
of Exeter. The whole of the capital bas been expended, in addiiion 
to £16,000 be rowed. 

An effort is being made to extend the Grantham and Sleaford Rail- 





pike, say twenty, thirty, or fifty miles in length, is placed under the 
continuous supervision of one direction and one surveyor ; but if the 
proposed till is carried intoa law -there will be a fresh highway 
board, and, possibly, a fresh surveyor, every tive or ten miles; and it 
will be almost miraculous if the road presents an uniform and well- 
ordered ayprarance throughout. Unless, too, heavy rates are raised 
by the highway boards—in which case they will soon become far 
more unpopular amoug the farmers than the present toll supported 
trustees—the salaries pari to surveyors, &e., will be very smalls 
systm which «ill Jead to the introduction of a lower standard of 
competence and talent ; and although, perhaps, liule country bye- 
lanes may receive more atient.on, the more imporiant lines of inter- 
communication wiil net be maintained in such good condition as at 
present. 


ImporRTANT TO AGricuLturists.—In the Bath County Court, on 
Friduy, the juige (Mr Switk), gave judyment iu the ease ** Strange 
v. Matthews,” which was «n action im which the plaintiff, as lessee 
«f turnpike tolls, sought to recover the sum of 2s, for toil of a carriage 
on wheels, drawn by horses, aud bearing a steamn-engine, the engine 
being used for working a machine which, when put inaction by the 
steam-engine, thrash d corn, &. The defendant contended that the 
engine was exempt from toll »s an implement of husbandry within 
the meaning ot the 34 George 1V., cup. 126, sec. 32. His honour, in 
giving judgment, quoted Chief Justice Dallas, who, in deciding a 
ommilar question, sadl that an exemption in favour of agriculwure 
eught +o be lib-raily construed, and least of all should a restraint 
prevail where it was to narrow and repeal a provision which for the 
public benetic ought to be largely ant beneticially construed. He 
(the learned judge) was of opmion that the engive in question was 
exempt fom sol, as an implement of Lusbaudry, aud judsweut was 
therefore for the plaintitt, 

lnisu Lanourgus Fur ENGLAND.—On Monday evening over one 
thousand agricultural labourers embarked on board the steamer 
which lett the North-wwli, Dublin, tur Liverpool sit Loly head, tor 
the purpose of cutting Ue harvest in different pats of Kogland. 
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PRICES QURRENT OF METALS. 


Dritish Metals are quoted Free on Board; Foreign in Bond —Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on korei ign Tin. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 


AT TILE PORT OF LONDON, 


»16.-A quantity o d copper, by the Londo: 
ston ; 11 pac s ditto, by H. FE. avd M, Me 
29 bricks, and West India Dock Compan 
Phillip; 696 bare iron and Co., from Sweden ; } 
Tottie and Co., from e, by Lister ; 
Hambuigh ; 22 casks tin West India D 
from Port Phillip, 


Dock Compan’ 
irom New 
» from Port 
gs lead, by 
a Co., trow 
k Compa 


Hoare 
mburgh ; 
ditto, by 


casks on 


Fast and 


June 17,—6 Loxes old copper, by London Deck Company, trom Lishon; 2 
tons ditto, by W, R- Barwood, trom Launceston: $17 bars iron. by Hoare and 
Co., from Sweden; 4 boxes ‘old nie by Leadon Dock Company, from 
Lisbon; 1 cask mang ore, by Auerbach, from Bren ntity 
of antimony ore, by Londen Dock ¢ ompany, from Singapore ; 50 slabs tin, by 
ditto, from ditto, 7 

June 18.—1 hogshead old copper, by Cotton and Co., from New Zealand; 
1,507 bars iron, by Goodliffe and Smart, from Cronsta 793 ditto, by 
Sieveking and Co., trom Sweden ; 36 tons copperore, b. Si. Katherine's Dox k 
Company, from New Ze nd; lead ore, br Lenox and Co., from 
Holland ; 10 casks rolled zine, by J. Sates, from B Igium ; 20 cases ditto, by 
ditto, from Belzium ; 41 oz, silver plate, by C. F. Morstrat, from Holland: 
6 bandages steel, by J. A. Goddard from ditto; 1 plate copper, by St. 
Katherine's Dock Company, trom Leghorn. . 

June 19.—16 casks 13 cases old coppe q 
bags copper ore, by Fast and West India Dock Com; » from Cay 
Hope; 13 tons ditto, by Ogilby and Co., from Svdney 
by Philips, Graves, and € from Holland ; 2,401 e: 
Sen and Co,, from Pru 830 cakes spelter, by 
Hamburgh. 

June 20.—8 casks “9-4 r ore, by Thomasset and Co,, 
silver plate, by W. D. Benard, froin Calcutta. 

June 22.—2, 600 * s lead, by Frene 1d Co., from Spain; 2 casks m 
nese ore, by J, Wolff, trom Hamburgh; 1.608 plates spelter, by Phi lips : 
Co., from Prussia; 26 casks 20 xh t zine, by J. Harris trom Beiciain 
2 packages steel, by Heand D. Sh Holland, : 


anese en; a qua 
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1 bag 


r, by J. rom Holland; 544 
of Good 
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June 17.-: 
Phillips, Graves, 
Antwerp; 571 oz ives 
Bell and Co,, tu Bombay 
Hamburgh, 

Jane 16. 21 oz. silver p) 
ditto, to Patras; 38 oz. ditt 
wire, by W. R Taylor, to the Canaries. 

June 20, - 25 tons copper, by Phillips, Graves, and Co., 
copper, by Kuthoven and Sons, — Stettin ; 69 ox 
to Adelaide ; 25 oz. silve plate, by ditto, to Cortu 

June 21.—50 cases tin pate, | y Gimenez and C¢ © Gibraltar 
slabs, by J, Saunderson, to Na ples 5 95 cases copper, by Phillips 
Co., tu Stettin, 

Jane 23.—6 casts brass, 


30 tons bar iron, to Corfu; 276 cases copper, by 
° tens zine, by J. Mavrris, te 
plate, by W a to Bombay . 30 tor 


310 » by Phillips, 


8 steel, hy 


Cases Copper, Graves, and Co, i 
re by R. Eseounbe, to Jersey ; 


ditto, by 
. by R. Mishin, to Port Beaufort, 7 


ises brass 


to Ghent; 
silver plate, by S. Dixon, 


10 tons 


70 cases tin 
and 


R ” Graves, 


by J. F. Johnson, to Odessa. 


Actuat Exports 1 


VrSK RNDING THURSDAY INcirsivs,— 
10 cases regudus anti: 


Malta, 20 ditto to Hamburgh, 200 cases 
machinery to Constantine; 400 cases ditto to Malta, 800 1b. copper wire to 
Calcutta, 15 tons copper to Harburgh, 15 ditto te Rott idam, 20 tons 6 
ditto to Hambuargh, 84 cases tin to Port P hillip, 110 ditto to Trieste, 
to Dunkiik, and 19 ditto to Dantzic, 40 tons iron to Bembay, 7 tons ditio to 
the Cgnaries, 12 tons zine to Port hillip, 20 cases bronze to Malta, 85 cases 
steel to Mogadore, 30 casos plaumbaco to Coper hagen, 65 do, to Amsterdam 
301 Ib. quicksilver to Constantin ple, 24,714 lb, ditto to Boulogne, 4.2 Ib. 
ditto to Belgium, 2,060 oz, gold coin to Hamt argh; 300 oz. ditto to Bel \- 
. ditte to R erdam, 40,000 oz, bar ditte te Boul ogue, 40,000 oz 
vin to Hamburgh, 1,000 Oa, ditto to Rotterdam 
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: New York Metat Maaxer, Jane 10. 
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the reduction of duties Ist prox., and Scotch pig has ; outeond a further 
decline. Sales 150 tons, in lots, at 31 dols. to 32 dols.; 400 ditto, ex-ship, 30 
dols ; and 200 ditto, an inferior brand, 29 50 dols., 6 mos, leaving no more to 
ve had at this price ; 45 tons hoop 76 dels, to 77°50 dols. ; 25 ditto, American 
band, 82°50 dols.; English sheet, singles, in lots from store, 33 cents.; and 
£0 packs No.1 Rue which is scarce, 13 dols.,6 mos, Engiish common 
vars may be quoted 55 dols., and retuned 60 dols to 61°50 dols., 6 mos., with- 
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Larnen ar Rv THENGLEN —Yesterday afternoon there was 
launched, from the shipbuilding yard of Mr. T. B. Seath, at Rutherg'en, 
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a fine screw stenmer, named the Robert Burns, intended to ply, 
with good between Glasgow-and Ayr. ‘The dimen 
—Lenct! », over all, 119 feet; 
breadth of beam, 18 teet 6 inches; depth of hold, 9 feet; burden, 200 
tons builders measurement. She will be propelled by two direct 
acting non-condensing engizesef 50-horse power, from the «stablish- 
ment of Messrs. A and J. Inglis, engineers, Whitehall Foundry 

‘The vessel will be furni-hed with folding masts and fannel, which will 
enable ber to pass between the arches of the Broomielaw Bridge to her 
station at the Custem-house Quay, from which she will start every 
alternateday, Cabin passengers will be accommodated in a saloon 
on deck, while steeraze passengers will be amply provided for in the 
fore part af the vessel. 
station in thre weeks, and will be under the command of Captain 
Oman, At present, 
steamer accommodation during the summer months ; 
this line is established, of 
launched, travelli 
winter, We mas 
launched fiom is yard during the past twelve months, and that he is 
at present building a steamer for the. upper navigation, to be called 
the Royal Burg.—Glisgow Herald 

‘Tne GeKat Easteun.—The Conodian News states that the'success- 

ful nezot - ons entered into between the directors of the Grand Truak 
Railway of Canada and the Eastern Steam Navigation Company, 
according a which the Great Eastern will make her first trip to 
P ortland, State Maine, has excited considerable attention, and that it 
is a matter of some uncertainty when the “ leviathan of the seas” will 
be finally ready forthe voyage; but there is the fullest reason for 
believing that’ it will take ‘place early next spring. It is calculated 
that she will be able to take out no less than 1,000 first-class, 2,000 
second-class, and 3,(00 third-class, at very reasonable fares. The 
—— of the voyage from the port of embarkation, wherever it may 

be decided upon, to Portla: d will not be more than seven days, and 
ber speed, at full power, it is estimated, will be at least eighteen knots 
an hour, Arrangements, it is said, are in progress to issue tourists’ 
tickets, for whem the Great Eastern will remain several weeks at 
Portland, affording a most favourable opportunity for persons desirous 
of paying a visit to the United States and Canada. 
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GeorGE STEPHENSON IN ¢ ONVERSATION.— Though mainly an 
engineer, he was also a daring thinker on many scientitic questions ; 
and there was scarcely a subject of speculation, or a department of 
recondite seience, on whieh he had not employ ed his faculties in such 
a way as to have formed large and original views. At Drayton the 
conversation often turned upon such topics , and Mr. Stephenson freely 
joined in it. On one occasion an animated discussion took place 
between himself and Dr. Buckland on one of his favori e theories as 
to the formation of coal. Byt the result was that Dr. Buckland, 
much greater master of the tongue-fence than Stephenson, completely 
silenced him. Next morning before breakfast, when he was walking 
in the grounds deeply pondering. Sir W iliam Follett came up and 
asked what he was thinking about? “W hy, Sir William, I am 

thinking over that argument I had with Buckland last night. I know 
Iam tight, and thatif J had only the command of words which he-bas, 
I'd have beaten him.” “ Let me know all about it,” said Sir William, 
“and I'll see what I can do for a. * The two sat down inan 
arbour, where the astute lawyer m ide himself thoroughly acquainted 
with the points of the case, ente ring into it with all the zeal of an 
advocate about to plead the dearest interests of his client. After he 
had mastered the subject Sir Willi: im rose up, rubbing his hands 
with glee, and said, -* Now I am ready for him.” Sir Robert Peel 
was made acquainted with the plot, adroitly introduced the 
subject of the controversy after dinner. The result was, thatin the 
argument which followed, the man of science was overcome by the 
man of law; and Sir William I ollett had at all points the mastery 
over Dr. Buckland. “ What you say. Mr. Stephenson ?” asked 
Sir Robert, laughing. “W ie said he, “I will only say this, that 
of all the powers above and under the earth, there seems to me to be 
no power so g as the gift of the gab.” One day, at dinner, during 
the same visit, a scientific lady asked him the question, “ Mr. Stephen- 
son, what do you consider the most powerful force in nature ?” 
said he, in a gallant spirit, ** I will soon answer that question : 
it isthe eye of a woman for the man Who loves her; for if a woman 
utter- 
most ends of the earth, the recollection of that look will bring him 
back: there is no other force in nature that could do that.” One 
Sunday, when the par'y had just ré&turned from church, they were 
standing together on the terrace near the hall, and observed in the 
distance a railway train flashirg along, throwing behind it a long 
line of white steam. “N Buekland,” said Mr. Stephenson, “ I 
have a poser for you. Can you tell me what is the power that is 
driving that train?” ‘ Well,” said the other, “I suppose it is one 
of your big engines.” “ But what drives the engine 7” “Oh, very 
likely a canny Newcastle driver.” “ What do you say to the light 
of the sun 2” “How can that be ?’ asked the doctor. “It is 
nothing else,” said the engineer, “it is light bottled up in the 
earth for tens of thousands of years, —light absorbed by plants 
and vegetables, being necessary for the condensation of carbon 
during the proeess of their growth, if it be not carbon in another 
form,—and now, o being buried in the earth for long ages 
in fields of coal, that latent light is again brought forth and 
liberated, made io. ro as in that locomotive, for great human 
purposes.” The idea was certainly a most striking and original one, 
like a flash of light, it iuminated in an ins stant an entire field of 
science.— Life of George Stephenson, by Samuel Smiles. 

A circumstance of a very grave nature has just transpired which is 
to be immediately tested by a jury, and, as it is too late for trial in the 
present term, the necessary steps have been taken by the prosecutors 
to secure the investigation of the charge during the coming assizes. 
We regret to say thet the matter is identified with mining—at least, 
that the object sought to be effected, would, if successful, counect the 
property and the p rsons with the mining industry of the country. 
The law of libe! is such that we cannot mention names or places ; but 
as the question soon to be brought before the public in a court of 
law, the omission of them is not of any consequ nce. The aceucation 
is that a certain minc, or place so called, las been “linet,” as it is 
technically termed—that the ore shown is not the produciion of the 
te wall has been built in the 
1ce of a most practical and 

experience, and who has 


and 


adit. The charge is made on the evide 

competent gentleman—a miner of long 
already made himself known to the more general public by having 
brought to | ght an imposition which was tried in regard to a colonial 
mining undertaking. Then, as in the present case, others examined 
the pronerty and reported most favourably, which, upon the ore pro- 
duced and ground shown, they were warranted in doing; but they 
were not so shrewd in detecting deceit, or wer? thrown off their guard 
by the respectability of the persons now supposed to be implicated. 
As far as we can gather particulars we understand that an agreement 
was entered into by three gentlemen to purchase the fee simple and 
mineral rights of a property within these realms, on payment of 
a large sum down—we believe £1,000—a further amount in 
this month, Jone, and the balance in January, 1858, making 
altogether £15,000; but, although this heavy deposit was made 
they had, and were to have, no power of entry or of. work- 
ing until the whole purchase-money, passed into the hands 
of the vendor. The pure!asers, have “had no power 
to do any act, and far it has been fortunate, as it relieves them 
from the imputation now male, and attaches it to thévenior, Not 
being prepared with the instalment coming due, thev€ought the co- 
operation of other gentlemen, and this had led tothe preset t dis- 

They at once visited the property, and examined its declared 
produce, with which, like all who have seen the place, they were quite 
delighted, and believed it was a mine of wealth; but mot choosing to 
embark +o largely in an undertaking with Which they were not prac- 
tically acquainted, without'competent opinion, they songht the ad¥ice 

of the person already aNuded to, who, after the discovery he made, 

has not hesitated to express himself in such positive terms, that the 
action has been instituted thereon. Thedemand is nominally for the 
travelling and other expenses incurred, but it has been m ide in such 
a manner #s to render the payment of the monev, without going to 
trial, admission of fraud. Such gross atte ‘mpts at imp »sition are of 
rare occurrence, we are happy to say, in the mining world ; and it 
is gratifying to find that in the present instance the persons implicated 
have not been associated with this branch of British industry; and, 
although mining is mac le the atal ~horse, the trick might have 
been tried in anv other channel of commercial enterprise, so that, if 
the charge be established, it cannot in any way reflect on legitimate 
mining.— Mining Journal. 

Rivon Mercnanics’ INSEFEUTION : Frere 1x Stuptey ParKk.— 
The gala in Studley Park in conn xion wiih the Ripon Mech: snies’ 
lustitution, took place on Tur eday, and was perfectly successful. The 
numbers admitted to the grounds were unprecedently large, being 
computed above 1€,000. The weather was delightfully propitions and 
genial, and fully rewarded the numerous holiday-makers from a dis- 
tance. At no period of the vear could Studley have been seen ‘to 
greater perfection, The abber . too, now cleared of the accumulated 
rubbish of three centuries. is, in reality, anew and'fir more interest- 
ing point of attraction than it —_ to be. Indeed, we know of no 
plac e in the county of York so wel | adapted for a gathering of this 
kind asthe ‘verdurous glades of the pleRsute grounds at Studley. or 
the undulating slopes of its glorious eld park” Near to the abbey 
was statione!| Milburn’s brass band, from Leeds, which performed a 
number of select pieces from the works of Haydn, Handel, 
Donizetti, Bellmi, Verdi, and other eminent composers, and 
the members of the Knaresborough drum and fife band were also 
in the grounds. Immense as were the masses of people present 
at this fete, the entertainments provided, conjoined with the 
attractions of the pleasure grounds were amply sufficient to oc- 
cupy their attention during the day. 

Tne loxa—On Monday, the splendid steam-ship Tona, which has 
recently undergone a thorough overhaul, made a trial trip down Clyde 
the Isle of Bute. When she was passing down river and 
and she accomplished the ran 
thence to Cumbrae Light in forty-eight minutes and two seconds. 
For the las: fur or five miles the Lona had to strive against a smart 
breeze, or it was the opinion of all on board she woul! have made the 
distance, over sixteen miles, in two minutes less. Even asit was, 
however, her speed was twenty miles aa hour.— Glasgow Herald. 
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